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Sometimes fragments need extra information to work properly. If a fragment shows details of a contact, for example, it needs to know which contact to display. But what if this information comes from another fragment? In this chapter, you’ll build on your navigation know-how by learning how to pass data between fragments. You’ll find out how to add arguments to navigation destinations so they can receive the information they need. You’ll meet the Safe Args plug-in, and learn how to use it to write type-safe code. Finally, you’ll discover how to manipulate the back stack, and take control of back button behavior.


	“The Secret Message app navigates between fragments”


	“MessageFragment needs to pass the message to a new fragment”


	“Create EncryptFragment…”


	“Add EncryptFragment to the navigation graph”


	“MessageFragment needs to navigate to EncryptFragment”


	“Add Safe Args to the build.gradle files”


	“EncryptFragment needs to accept a String argument”


	“MessageFragment needs to pass a message to EncryptFragment”


	“Safe Args generates Directions classes”


	“Update the MessageFragment.kt code”


	“EncryptFragment needs to get the argument’s value”


	“The full code for EncryptFragment.kt”


	“What happens when the app runs”


	“What if the user wants to go back?”


	“Welcome to the back stack”


	“Use the navigation graph to pop fragments off the back stack”


	“Your Android Toolbox”





	Chapter 8

Most apps need to be able to navigate between destinations. And with the Android the Navigation component, building this UI became much simpler. Here, you’ll learn how to use some of Android’s navigation UI components so that your users can navigate your app more easily. You’ll see how to use themes, and replace your app’s default app bar with a toolbar. You’ll learn how to add menu items you can use for navigation. You’ll discover how to implement bottom bar navigation. Finally, you’ll create a swish navigation drawer: a panel that slides out from the side of your activity.
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Most apps need a slick UI that responds to the user. You’ve so far learned how to use views such as text views, buttons, and spinners, and applied Material themes to make sweeping changes to your app’s look and feel. But there’s so much more you can do. Here, you’ll learn how to make your UI more responsive with the coordinator layout. You’ll create toolbars that can collapse or scroll on a whim. You’ll discover exciting new views such as checkboxes, radio buttons, chips, and floating action buttons. Finally, you’ll find out how to display friendly pop-up messages using toasts and snackbars.
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It’s time to wave farewell to findViewById(). As you’ve probably noticed by now, the more views you have and the more interactive your apps become, the more calls you need to make to findViewById(). And if you’re getting tired of typing the code for this method every time you want to work with a view, you’re not alone. In this chapter, you’ll discover how to make findViewById() a thing of the past by implementing view binding. You’ll find out how to apply this technique to both activity and fragment code, and you’ll learn why this approach is a safer, more efficient way of accessing your layout’s views.
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As apps grow more complex, fragments have more to juggle. And if you’re not careful, this can lead to bloated code that tries to do everything. Business logic, navigation, controlling the UI, dealing with configuration changes…you name it, it’s in there. In this chapter, you’ll learn how to deal with this kind of situation using view models. You’ll discover how they simplify your activity and fragment code. You’ll find out how they survive configuration changes, keeping your app’s state safe and sound. Finally, we’ll show you how to build a view model factory, and when this might be needed.
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Your code often needs to react to property value changes. If a view model property changes value, for example, the fragment might need to respond by updating its views or navigating elsewhere. But how does a fragment get to hear when a property’s been updated? Here, we’ll introduce you to live data: a way of telling interested parties when something’s changed. You’ll learn all about MutableLiveData, and how to make your fragment observe properties of this type. You’ll discover how the LiveData type helps maintain your app’s integrity.
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Layouts can do more than control your app’s appearance. All of the layouts you’ve written so far have been told how they should behave by activity or fragment code. But just imagine if the layouts could think for themselves, and make their own decisions. In this chapter, we’ll introduce you to data binding: a way of boosting your layout’s IQ. You’ll find out how to make views get values directly from the view model. You’ll use listener binding to make buttons call their methods. You’ll even discover how one simple line of code lets views respond to live data updates.
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Most apps need data that persists. But if you don’t take steps to store this data somewhere, it will be lost forever as soon as the app is closed down. You usually keep data safe in Androidville by storing it in a database, so in this chapter, we’ll introduce you to the Room persistence library. You’ll learn how to build databases, create tables, and define data access methods using annotated classes and interfaces. You’ll find out how to use coroutines to run database code in the background. And along the way, you’ll discover how to transform your live data as soon as it changes with a little help from Transformations.map().
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Lists of data are a key part of most apps. And in this chapter, we’ll show you how to create one using a recycler view: a super-flexible way of building a scrollable list. You’ll learn how to create flexible layouts for your list, including text views, checkboxes, and more. You’ll find out how to create adapters that squish your data into the recycler view in whatever way you choose. You’ll discover how to use card views to give your data a 3D material look. Finally, we’ll show you how layout managers can completely change the look of your list with just one or two lines of code.
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Your app needs to run as smoothly and efficiently as possible. But if you’re not careful, large or complex data sets can cause your recycler view to glitch. In this chapter, we’ll introduce you to DiffUtil: a utility class that adds extra smarts to your recycler view. You’ll find out how to use it to make efficient updates to your recycler view. You’ll discover how ListAdapters make using DiffUtil a breeze. And along the way, you’ll learn how to get rid of findViewById() for good by implementing data binding in your recycler view code.
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Some apps rely on the user selecting an item from a list. And in this chapter, you’ll learn how to make recycler views a core part of your app design by making their items clickable. You’ll discover how to implement recycler view navigation by making the app navigate to a new screen each time the user clicks on a record. You’ll find out how to show the user extra information about their chosen record, and update it in the database.
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All the UIs you’ve built so far have used views and layout files. But with Jetpack Compose, that’s not the only option. In this chapter, we’re going to take a road trip to Composeville, and find out how to build UIs using Compose components called composables instead of views. You’ll learn how to use built-in composables such as Text, Image, TextField, and Button. You’ll discover how to arrange them in Rows and Columns, and style them using themes. You’ll write and preview your own composable functions. You’ll even find out how to manage a composable’s state using MutableState objects.
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You get the best results when things work together. So far, you’ve learned how to build a UI using views or composables. But what if you want to use both? In this chapter, you’ll find out how to get the best of both worlds by adding composables to a View-based UI. You’ll discover techniques for making composables work with view models. You’ll even find out how to make them respond to LiveData updates. By the end of the chapter, you’ll have all the tools you need to use composables with views, or even migrate to a pure Compose UI.


	“You can add composables to View-based UIs”


	“The Guessing Game app structure”


	“We’ll replace ResultFragment’s views with composables”


	“A ComposeView lets you add composables to a layout”


	“Add composables using Kotlin code”


	“Add a composable function for the fragment’s content”


	“Reproduce the Start New Game button”


	“Reproduce ResultFragment’s TextView”


	“onCreateView() returns the UI’s root view”


	“The full code for ResultFragment.kt”


	“What happens when the app runs”


	“Next we’ll make GameFragment use composables too”


	“We’ll add a ComposeView to fragment_game.xml”


	“Add a composable function for GameFragment’s content”


	“Reproduce the Finish Game button”


	“Reproduce the EditText with a TextField”


	“Reproduce the Guess button”


	“We’ll display the incorrect guesses in a Text composable”


	“Create an IncorrectGuessesText composable function”


	“Your Android Toolbox”





	Appendix A

Even after all that, there’s still a little more. There are just a few more things we think you need to know. We wouldn’t feel right about ignoring them, and we really wanted to give you a book you’d be able to lift without extensive training at the local gym. Before you put down the book, read through these tidbits.


	“1. Sharing data with other apps”


	“2. WorkManager”


	“3. Dialogs and notifications”


	“4. Automated testing”


	“5. Supporting different screen sizes”


	“6. More Compose features”


	“7. Retrofit”


	“8. Android Game Development Kit”


	“9. CameraX”


	“10. Publishing your app”











How to use this book: Intro
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Note

In this section, we answer the burning question: “So why DID they put that in a book on Android?”




Who is this book for?

If you can answer “yes” to all of these:


	Do you already know how to program in Kotlin, Java, or another object-oriented language?


	Do you want to master Android app development, create the next big thing in software, make a small fortune, and retire to your own private island?

Note

OK, maybe that one’s a little far-fetched. But, you gotta start somewhere, right?




	Do you prefer actually doing things and applying the stuff you learn over listening to someone in a lecture rattle on for hours on end?




this book is for you.


Who should probably back away from this book?

If you can answer “yes” to any of these:


	Are you looking for a quick introduction or reference book to developing Android apps?


	Would you rather have your toenails pulled out by 15 screaming monkeys than learn something new? Do you believe an Android book should cover everything, especially all the obscure stuff you’ll never use, and if it bores the reader to tears in the process, then so much the better?




this book is not for you.
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Note

[Note from Marketing: this book is for anyone with a credit card or a PayPal account]








We know what you’re thinking

“How can this be a serious book on developing Android apps?”

“What’s with all the graphics?”

“Can I actually learn it this way?”




We know what your brain is thinking

Your brain craves novelty. It’s always searching, scanning, waiting for something unusual. It was built that way, and it helps you stay alive.

So what does your brain do with all the routine, ordinary, normal things you encounter? Everything it can to stop them from interfering with the brain’s real job—recording things that matter. It doesn’t bother saving the boring things; they never make it past the “this is obviously not important” filter.
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How does your brain know what’s important? Suppose you’re out for a day hike and a tiger jumps in front of you—what happens inside your head and body?

Neurons fire. Emotions crank up. Chemicals surge.

And that’s how your brain knows…

This must be important! Don’t forget it!

But imagine you’re at home or in a library. It’s a safe, warm, tiger-free zone. You’re studying. Getting ready for an exam. Or trying to learn some tough technical topic your boss thinks will take a week, ten days at the most.

Just one problem. Your brain’s trying to do you a big favor. It’s trying to make sure that this obviously unimportant content doesn’t clutter up scarce resources. Resources that are better spent storing the really big things. Like tigers. Like the danger of fire. Like how you should never have posted those party photos on Instagram. And there’s no simple way to tell your brain, “Hey brain, thank you very much, but no matter how dull this book is, and how little I’m registering on the emotional Richter scale right now, I really do want you to keep this stuff around.”
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We think of a “Head First” reader as a learner.

So what does it take to learn something? First, you have to get it, then make sure you don’t forget it. It’s not about pushing facts into your head. Based on the latest research in cognitive science, neurobiology, and educational psychology, learning takes a lot more than text on a page. We know what turns your brain on.

Some of the Head First learning principles:

Make it visual. Images are far more memorable than words alone, and make learning much more effective (up to 89% improvement in recall and transfer studies). It also makes things more understandable. Put the words within or near the graphics they relate to, rather than on the bottom or on another page, and learners will be up to twice as likely to solve problems related to the content.

Use a conversational and personalized style. In recent studies, students performed up to 40% better on post-learning tests if the content spoke directly to the reader, using a first-person, conversational style rather than taking a formal tone. Tell stories instead of lecturing. Use casual language. Don’t take yourself too seriously. Which would you pay more attention to: a stimulating dinner-party companion, or a lecture?

Get the learner to think more deeply. In other words, unless you actively flex your neurons, nothing much happens in your head. A reader has to be motivated, engaged, curious, and inspired to solve problems, draw conclusions, and generate new knowledge. And for that, you need challenges, exercises, and thought-provoking questions, and activities that involve both sides of the brain and multiple senses.

Get—and keep—the reader’s attention. We’ve all had the “I really want to learn this, but I can’t stay awake past page one” experience. Your brain pays attention to things that are out of the ordinary, interesting, strange, eye-catching, unexpected. Learning a new, tough, technical topic doesn’t have to be boring. Your brain will learn much more quickly if it’s not.

Touch their emotions. We now know that your ability to remember something is largely dependent on its emotional content. You remember what you care about. You remember when you feel something. No, we’re not talking heart-wrenching stories about a boy and his dog. We’re talking emotions like surprise, curiosity, fun, “what the…?”, and the feeling of “I rule!” that comes when you solve a puzzle, learn something everybody else thinks is hard, or realize you know something that “I’m more technical than thou” Bob from Engineering doesn’t.






Metacognition: thinking about thinking

If you really want to learn, and you want to learn more quickly and more deeply, pay attention to how you pay attention. Think about how you think. Learn how you learn.

Most of us did not take courses on metacognition or learning theory when we were growing up. We were expected to learn, but rarely taught to learn.
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But we assume that if you’re holding this book, you really want to learn how to develop Android apps. And you probably don’t want to spend a lot of time. If you want to use what you read in this book, you need to remember what you read. And for that, you’ve got to understand it. To get the most from this book, or any book or learning experience, take responsibility for your brain. Your brain on this content.

The trick is to get your brain to see the new material you’re learning as Really Important. Crucial to your well-being. As important as a tiger. Otherwise, you’re in for a constant battle, with your brain doing its best to keep the new content from sticking.

So just how DO you get your brain to treat Android development like it was a hungry tiger?

There’s the slow, tedious way, or the faster, more effective way. The slow way is about sheer repetition. You obviously know that you are able to learn and remember even the dullest of topics if you keep pounding the same thing into your brain. With enough repetition, your brain says, “This doesn’t feel important to him, but he keeps looking at the same thing over and over and over, so I suppose it must be.”

The faster way is to do anything that increases brain activity, especially different types of brain activity. The things on the previous page are a big part of the solution, and they’re all things that have been proven to help your brain work in your favor. For example, studies show that putting words within the pictures they describe (as opposed to somewhere else in the page, like a caption or in the body text) causes your brain to try to makes sense of how the words and picture relate, and this causes more neurons to fire. More neurons firing = more chances for your brain to get that this is something worth paying attention to, and possibly recording.

A conversational style helps because people tend to pay more attention when they perceive that they’re in a conversation, since they’re expected to follow along and hold up their end. The amazing thing is, your brain doesn’t necessarily care that the “conversation” is between you and a book! On the other hand, if the writing style is formal and dry, your brain perceives it the same way you experience being lectured to while sitting in a roomful of passive attendees. No need to stay awake.

But pictures and conversational style are just the beginning…




Here’s what WE did

We used pictures, because your brain is tuned for visuals, not text. As far as your brain’s concerned, a picture really is worth a thousand words. And when text and pictures work together, we embedded the text in the pictures because your brain works more effectively when the text is within the thing it refers to, as opposed to in a caption or buried in the body text somewhere.

We used redundancy, saying the same thing in different ways and with different media types, and multiple senses, to increase the chance that the content gets coded into more than one area of your brain.

We used concepts and pictures in unexpected ways because your brain is tuned for novelty, and we used pictures and ideas with at least some emotional content, because your brain is tuned to pay attention to the biochemistry of emotions. That which causes you to feel something is more likely to be remembered, even if that feeling is nothing more than a little humor, surprise, or interest.

We used a personalized, conversational style, because your brain is tuned to pay more attention when it believes you’re in a conversation than if it thinks you’re passively listening to a presentation. Your brain does this even when you’re reading.

We included activities, because your brain is tuned to learn and remember more when you do things than when you read about things. And we made the exercises challenging-yet-doable, because that’s what most people prefer.

We used multiple learning styles, because you might prefer step-by-step procedures, while someone else wants to understand the big picture first, and someone else just wants to see an example. But regardless of your own learning preference, everyone benefits from seeing the same content represented in multiple ways.

We include content for both sides of your brain, because the more of your brain you engage, the more likely you are to learn and remember, and the longer you can stay focused. Since working one side of the brain often means giving the other side a chance to rest, you can be more productive at learning for a longer period of time.

And we included stories and exercises that present more than one point of view, because your brain is tuned to learn more deeply when it’s forced to make evaluations and judgments.

We included challenges, with exercises, and by asking questions that don’t always have a straight answer, because your brain is tuned to learn and remember when it has to work at something. Think about it—you can’t get your body in shape just by watching people at the gym. But we did our best to make sure that when you’re working hard, it’s on the right things. That you’re not spending one extra dendrite processing a hard-to-understand example, or parsing difficult, jargon-laden, or overly terse text.

We used people. In stories, examples, pictures, etc., because, well, you’re a person. And your brain pays more attention to people than it does to things.


Here’s what YOU can do to bend your brain into submission
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Note

Cut this out and stick it on your refrigerator.



So, we did our part. The rest is up to you. These tips are a starting point; listen to your brain and figure out what works for you and what doesn’t. Try new things.


	Slow down. The more you understand, the less you have to memorize.

Don’t just read. Stop and think. When the book asks you a question, don’t just skip to the answer. Imagine that someone really is asking the question. The more deeply you force your brain to think, the better chance you have of learning and remembering.


	Do the exercises. Write your own notes.

We put them in, but if we did them for you, that would be like having someone else do your workouts for you. And don’t just look at the exercises. Use a pencil. There’s plenty of evidence that physical activity while learning can increase the learning.


	Read “There Are No Dumb Questions.”

That means all of them. They’re not optional sidebars, they’re part of the core content! Don’t skip them.


	Make this the last thing you read before bed. Or at least the last challenging thing.

Part of the learning (especially the transfer to long-term memory) happens after you put the book down. Your brain needs time on its own, to do more processing. If you put in something new during that processing time, some of what you just learned will be lost.


	Talk about it. Out loud.

Speaking activates a different part of the brain. If you’re trying to understand something, or increase your chance of remembering it later, say it out loud. Better still, try to explain it out loud to someone else. You’ll learn more quickly, and you might uncover ideas you hadn’t known were there when you were reading about it.


	Drink water. Lots of it.

Your brain works best in a nice bath of fluid. Dehydration (which can happen before you ever feel thirsty) decreases cognitive function.


	Listen to your brain.

Pay attention to whether your brain is getting overloaded. If you find yourself starting to skim the surface or forget what you just read, it’s time for a break. Once you go past a certain point, you won’t learn faster by trying to shove more in, and you might even hurt the process.


	Feel something.

Your brain needs to know that this matters. Get involved with the stories. Make up your own captions for the photos. Groaning over a bad joke is still better than feeling nothing at all.


	Write a lot of code!

There’s only one way to learn to develop Android apps: write a lot of code. And that’s what you’re going to do throughout this book. Coding is a skill, and the only way to get good at it is to practice. We’re going to give you a lot of practice: every chapter has exercises that pose a problem for you to solve. Don’t just skip over them—a lot of the learning happens when you solve the exercises. We included a solution to each exercise—don’t be afraid to peek at the solution if you get stuck! (It’s easy to get snagged on something small.) But try to solve the problem before you look at the solution. And definitely get it working before you move on to the next part of the book.









Read me

This is a learning experience, not a reference book. We deliberately stripped out everything that might get in the way of learning whatever it is we’re working on at that point in the book. And the first time through, you need to begin at the beginning, because the book makes assumptions about what you’ve already seen and learned.

We assume you’re new to Android, but not to Kotlin.

You’re going to learn how to build Android apps using a combination of Kotlin and XML. We assume that you’re familiar with the Kotlin programming language, or another object-oriented language such as Java. If you’ve never done any Kotlin programming at all, then you might want to read Head First Kotlin before you start on this one.

We start off by building an app in the very first chapter.

Believe it or not, even if you’ve never developed for Android before, you can jump right in and start building apps. Along the way, you’ll learn your way around Android Studio, the official IDE for Android development.

The examples are designed for learning.

As you work through the book, you’ll build a number of different apps. Some of these are very small so you can focus on a specific part of Android. Other apps are larger so you can see how different components fit together. We won’t complete every part of every app, but feel free to experiment and finish them yourself. It’s all part of the learning experience.

We show you the code in context.

We know how frustrating it can be to be shown a piece of code out of context, with no explanation of how it works, or how to use it in your own projects. In this book, we’ll show you small snippets of code and explain what each bit does and why. We’ll then show you how the code works in the context of a complete project. You can even examine all the book’s source code by downloading it from here: https://tinyurl.com/hfad3.

The activities are NOT optional.

The exercises and activities are not add-ons; they’re part of the core content of the book. Some of them are to help with memory, some are for understanding, and some will help you apply what you’ve learned. Don’t skip the exercises.

The redundancy is intentional and important.

One distinct difference in a Head First book is that we want you to really get it. And we want you to finish the book remembering what you’ve learned. Most reference books don’t have retention and recall as a goal, but this book is about learning, so you’ll see some of the same concepts come up more than once and in different ways.

The Brain Power exercises don’t have answers.

For some of them, there is no right answer, and for others, part of the learning experience of the Brain Power activities is for you to decide if and when your answers are right. In some of the Brain Power exercises, you will find hints to point you in the right direction.
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Chapter 1. Getting Started: Diving In
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Android is the world’s most popular mobile operating system.

And there are billions of Android users worldwide, all waiting to download your next great idea. In this chapter, you’ll find out how to start turning your ideas into reality by building a basic Android app, and updating it. You’ll learn how to run it on physical and virtual devices. Along the way, you’ll meet two of the core components of all Android apps: activities and layouts. Let’s dive in…


Welcome to Androidville

Android is the world’s most popular mobile platform. At last count, there were over three billion active Android devices worldwide, and that number is still growing.

Android is a comprehensive open source platform based on Linux and championed by Google. It’s a powerful development framework that includes everything you need to build great apps. What’s more, it enables you to deploy those apps to a wide variety of devices—phones, tablets, and more.

So what makes up a typical Android app?


We’re going to build Android apps using Kotlin and XML. We’ll explain things along the way, but you’ll need some understanding of Kotlin to get the most out of this book.




Activities define what the app does

Each Android app includes one or more activities. An activity is a special class —usually written in Kotlin—that controls the app’s behavior, and decides how to respond to the user. If the app includes a button, for example, you add code to the activity that says what the button should do when the user taps or clicks on it.
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Layouts define what each screen looks like

A typical Android app is composed of one or more screens. You define what each screen looks like using a layout file, or more activity code. Layouts are usually defined using XML, and each screen can include components such as buttons, text, and images.
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There may be extra files too

In addition to activities and layouts, Android apps often need extra resources such as image files and application data. You can add any extra files you need to the app.
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Android apps are really just a bunch of files in particular directories. When you build your app, these files get bundled together, giving you an app you can run on your device.






Activities and layouts form the backbone of your app

In a typical app, activities and layouts work together to define the app’s user interface. The layouts tell Android how the different screen elements should be arranged, and the activities control the app’s behavior. If the app features a button, for example, the layout specifies its position, and the activity controls what happens when the user clicks on it.
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Here’s how activities and layouts work together when you run an app on your device:
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	Android starts the app’s main activity.


	The activity tells Android to use a specific layout.


	The layout is displayed on the device.


	The user interacts with the layout.


	The activity responds to these interactions, and updates the display…


	…which the user sees on the device.




Now that you have an idea about how Android apps are put together, let’s go ahead and build a basic Android app.




Here’s what we’re going to do

So let’s dive in and create an Android app. There are just a few things we need to do:


	Set up a development environment.

We need to install Android Studio, which includes all the tools you need to develop Android apps.


	Build a basic app.

We’ll build a simple app using Android Studio that will display some sample text on the screen.


	Run the app.

We’ll run the app on a physical device, and a virtual one, to see it up and running.


	Change the app.

Finally, we’ll tweak the app we created, and run it again.
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there are no Dumb Questions

Q: Are all Android apps developed in Kotlin?

A: You can develop Android apps in other languages too, such as Java, but nowadays it’s best if you use Kotlin. This is because there are some features that are only available in Kotlin.

Q: How do I learn Kotlin?

A: We may be biased, but we think that the best way of learning Kotlin is to get a copy of our book Head First Kotlin. It will teach you everything you need to know about Kotlin in order to get the most out of this book.

Q: Did you say you can use activity code to define the app’s appearance instead of using layout files?

A: Yes, using a toolkit called Jetpack Compose.

You’ll learn how to use Compose later in the book. For now, we’re going to focus on defining the app’s UI using layout files.






Android Studio: your development environment
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The best way of developing Android apps is to use Android Studio, the official IDE for Android app development.

Android Studio is based on IntelliJ IDEA, which you may already be familiar with. It includes a set of code editors, UI tools and templates, which are all designed to make your life in Androidville easier.

It also includes the Android SDK—or Android Software Development Kit—which is required for all Android app development. The Android SDK includes Android source files, and a compiler that’s used to compile your code into an Android format.

Here are some of the main components of the Android SDK:
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You need to install Android Studio

As Android Studio includes all the tools and features you need in order to develop Android apps, we’re going to use it to build all of the apps featured in this book.

Before we go any further, you need to install Android Studio on your machine. There are more details about how to do this on the next page.






Install Android Studio

To get the most out of this book, you need to install Android Studio. We’re not including the full installation instructions here as they can get out of date pretty quickly, but you’ll be fine if you follow the online instructions.

First, check the Android Studio system requirements here:

https://developer.android.com/studio#Requirements

Note

These URLs sometimes change. If they don’t work, search for Android Studio and you should find the appropriate pages.



Then download Android Studio from here:

https://developer.android.com/studio

Note

These URLs sometimes change. If they don’t work, search for Android Studio and you should find the appropriate pages.



and follow the installation instructions

Once you’ve installed Android Studio, open it and follow the instructions to add the latest SDK tools and Support Libraries.


In this book, we’re using Android Studio 2020.3.1 (known as Arctic Fox). Make sure you install at least this version.



If you’ve previously installed an earlier version of Android Studio, we recommend that you restore the IDE’s default settings. To do this, go to the File menu, choose Manage IDE Settings, and then select the Restore Default Settings option.

Note

This resets any old settings Android Studio might be holding on to that could stop your code from running.



When you’re done, you should see the Android Studio welcome screen like this:
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Let’s build a basic app
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Now that you’ve set up your development environment, you’re ready to create your first Android app. Here’s what it will look like:
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Let’s go ahead and build the app.


there are no Dumb Questions

Q: Do I have to use Android Studio to build Android apps? Can I use another IDE instead?

A: Strictly speaking, all you need is a tool that will let you write and compile Kotlin code, plus a few other tools to convert the compiled code into a form that Android devices can run. Saying that, Android Studio is the official IDE for Android, and the Android team recommends using it. We think it’s a great IDE for Android app development, so that’s why we’ve decided to use it.

Q: Can I write Android apps without using an IDE?

A: It’s possible, but it’s a lot more work.

It’s far quicker and easier to use an IDE, so we recommend that you use Android Studio.






How to build the app

Whenever you create a new app, you need to create a new project for it. Make sure you have Android Studio open, and follow along with us.


1. Create a new project

The Android Studio welcome screen gives you a number of options. We want to create a new project, so make sure the Projects option is selected, then click on “New Project.”
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2. Select a project template

You next need to specify the type of Android Studio project you want to create. We’re going to create an app with an empty activity that runs on a phone or tablet, so make sure the Phone and Tablet option is selected, and choose the Empty Activity option. You’ll find out more about what the Empty Activity option gives you a few pages ahead, but for now, click the Next button to move to the next step.


[image: image]







3. Configure your project

You now need to configure the project by specifying an app name, package name, and save location. Enter a name of “My First App” and a package name of “com.hfad.myfirstapp” and accept the default save location.

You also need to tell Android Studio which programming language you want to use, and specify a minimum SDK. This refers to the lowest version of Android the app will support: there’s more about SDK levels on the next page.

Select Kotlin for the language and choose a minimum SDK of API 21 so that the app will run on most devices. When you click on the Finish button, Android Studio will create the project. We’ll look at what this involves a couple of pages ahead.
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Android Versions Up Close [image: Images]

You’ve probably heard a lot of tasty things about Android versions like Nougat, Oreo, and Pie. So what’s with all the food?

Android versions have a version number and a code name. The version number gives the precise version of Android (e.g., 9.0), while the code name is a more generic name that may cover several versions of Android (e.g., Pie). The API level refers to the version of the APIs used by apps. As an example, the equivalent API level for Android version 9.0 is 28.

After Pie, Android code names stopped sounding quite so tasty. Android version 10.0, for example, is simply known as Android 10.
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When you develop Android apps, you need to consider which versions of Android you want the app to be compatible with. If you specify that the app is only compatible with the very latest version of the SDK, you might find that it can’t be run on many devices. You can find out more about the percentage of devices running particular versions by clicking on the “Help me choose” option when you create a new project.








You’ve created your first Android project

Once you’ve been through the New Project wizard, it takes Android Studio a minute or so to create the project. During this time, it does the following:


	[image: Images] It configures the project to your specifications.

Android Studio looks at the minimum SDK you want the app to support, and includes all of the files and folders needed for a basic valid app. It also sets up the package structure and names the app.


	[image: Images] It adds some template code.

The template code is comprised of a layout written in XML and an activity written in Kotlin. You’ll find out more about these later in the chapter.




When Android Studio has finished creating the project, it automatically opens it for you.

Here’s what our project looks like (don’t worry if it looks complicated—we’ll break it down over the next few pages):
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Dissecting your new project

An Android app is really just a bunch of valid files in a particular folder structure, and Android Studio sets all of this up for you when you create a new app. The easiest way of looking at this folder structure is to use the explorer in the leftmost column of Android Studio.


The folder structure includes different types of files

The explorer contains all of the projects that you currently have open. Here, we have a single project named MyFirstApp, which is the one we’ve just created.

If you browse through the various folders in the explorer, you’ll see that the wizard has created various types of files and folders for you like this:


	[image: Images] Kotlin and XML source files

Android Studio automatically created an activity file named MainActivity.kt, and a layout named activity_main.xml.


	[image: Images] Resource files

These include default image files, themes the app might use, and any common String values used by the app.


	[image: Images] Android libraries

In the wizard, you specified the minimum SDK you want the app to be compatible with. Android Studio makes sure the app includes the relevant Android libraries for that version.


	[image: Images] Configuration files

The configuration files tell Android what’s included in the app, and how the app should run.
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Let’s take a closer look at some of the key files and folders in your project.






Introducing the key files in your project

Android Studio projects use the Gradle build system to compile and deploy apps, and Gradle projects have a standard structure. Below are some of the key files and folders in that structure you’ll be working with.

To see this view of the folder structure, change the explorer view in Android Studio from Android to Project. You do this by clicking on the arrow at the top of the explorer pane, and selecting the Project option.
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Edit code with the Android Studio editors

You view and edit files using the Android Studio editors. Double-click on the file you want to work with, and the file’s contents will appear in the middle of the Android Studio window.


The code editor

Most files get displayed in the code editor, which is just like a text editor, but with extra features such as syntax highlighting and code checking.




The design editor

If you’re editing a layout (for example activity_main.xml), you have an extra option. Rather than edit the code, you can use the design editor, which allows you to drag GUI components onto the layout, and arrange them how you want. The code editor and design editor give different views of the same file, so you can switch back and forth between the two.


[image: image]









The story so far

In the chapter so far, we’ve done two things:


	We set up the development environment.

We’re using Android Studio to develop Android apps, so you needed to install it on a machine.


	We’ve built a basic app.

We used Android Studio to create a new Android project.




You’ve had a glimpse of what the app looks like in Android Studio, and got a feel for how it hangs together. But what you really want is to see it running, right?

Android Studio lets you run an app in two ways: on a physical Android device, and on a virtual one. We’ll show you each approach a few pages ahead.


there are no Dumb Questions

Q: Why does Android Studio put Kotlin code in a folder named java?

A: Before the Android team adopted Kotlin as their preferred language, most Android apps were developed using Java. The java folder name is left over from this time, but it may change in the future.

Q: You said that the project includes an activity named MainActivity.kt and a layout named activity_main.xml. Where did these come from?

A: When we created the project, we chose the option to create a project using an empty activity. Android Studio automatically named the activity file MainActivity.kt, and added a corresponding layout file named activity_main.xml. You’ll find out more about these files later in the chapter.

Q: You said that Android Studio projects use Gradle. Remind me, what’s that?

A: Gradle is a tool that lets you compile, build, and deliver code. Most IDEs use Gradle, and it can be used for more than just Android app development.

All Gradle projects have a standard folder structure, and Android Studio uses this folder structure for all its projects.

Q: Why does Android Studio use Gradle?

A: When you develop Android apps, you often need to include extra libraries that aren’t included in the Android SDK. Gradle can download these libraries for you, which makes your coding life much easier.

Gradle also uses Groovy and Kotlin as a scripting language, which means you can easily create quite complex builds with Gradle.

Q: How much do I need to know about Gradle?

A: You don’t need any Gradle experience to get the most out of this book. We’ll explain everything you need to know when it’s needed.




What’s My Purpose?

Here’s the code from an example activity file named MainActivity.kt. We know you’ve not seen activity code before, but see if you can match each of the descriptions at the bottom of the page to the correct lines of code. We’ve done one to get you started.
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What’s My Purpose? Solution

Here’s the code from an example activity file named MainActivity.kt. We know you’ve not seen activity code before, but see if you can match each of the descriptions at the bottom of the page to the correct lines of code. We’ve done one to get you started.
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How to run the app on a physical device
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If you have an Android device that’s running Lollipop or above, you can use it to run the app we’ve just created.

Note

You can check this by looking at the Android version in the device settings. Lollipop is version 5.0, so it needs to 5.0 or higher.



Here are the steps to run the app on a physical device:


1. Enable USB debugging on your device

To allow Android Studio to run apps on your device, you need to enable USB debugging. This feature is available in the “Developer options” setting, which is disabled by default.

On your device, go to Settings → About Phone and tap the build number seven times. This enables the developer options. Then, go to Settings → System → Advanced → Developer options, and turn on USB debugging.

Note

Yep, seriously.
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2. Set up your computer to detect the device

If you’re using a Mac, you can skip this step.

If you’re using Windows, you’ll need to install a USB driver if one isn’t already there. The latest instructions are here:

https://developer.android.com/studio/run/oem-usb

If you’re using Ubuntu Linux, you need to create a udev rules file. The latest instructions on how to do this are here:

https://developer.android.com/studio/run/device#setting-up




3. Use a USB cable to plug your device into your computer

You will probably be asked if want to allow USB debugging. If so, check the “Always allow from this computer” option and choose OK.


When we created the app, we specified a minimum API level of 21 (Lollipop). Your device needs this version of Android or above for the app to run.






4. Run the app

Finally, select the device from the list of devices in Android Studio’s top toolbar (if it’s not there, on your device go to Settings → Connected devices, select USB, and choose the “File transfer” option). Then run the app by choosing “Run ‘app’” from the Run menu. Android Studio will build the project, install the app on your device, and launch it.
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We’ll look at the app a few pages ahead, after we’ve seen how to run it on a virtual device.






How to run the app on a virtual device

If you don’t have an Android device on hand, or it doesn’t have the right version of Android, you can run the app on a virtual device instead. Running the app on a virtual device is useful if you want to see how the app looks on a type of device you don’t own, or test how it behaves on a different version of Android.

The Android SDK features a built-in emulator that you can use to set up one or more Android Virtual Devices (AVDs). Once you’ve set up an AVD, you can run the app on it as though it’s running on a physical device.

Note

You can find system requirements for using the emulator here: https://developer.android.com/studio/run/emulator#requirements



The emulator recreates the exact hardware environment of an Android device: from its CPU and memory through to the sound chips and the video display. The emulator is built on an existing emulator called QEMU (pronounced “queue em you”), which is similar to other virtual machine applications you may have used, like VirtualBox or VMWare.

The exact appearance and behavior of the AVD depends on how you set it up. If, say, you create an AVD based on a Pixel 3 running Android 11, it will look and behave just like a Pixel 3 running this version of Android on your computer.
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Let’s set up an AVD so that you can see the app running in the emulator.




Create an Android Virtual Device (AVD)

There are a few steps you need to go through in order to set up an AVD within Android Studio. We’ll set up a Pixel 3 AVD running API level 30 (Android 11) so that you can see how the app looks and behaves running on this type of device. The steps are pretty much identical no matter what type of virtual device you want to set up.


Open the Android Virtual Device Manager

The AVD Manager allows you to set up new AVDs, and view and edit ones you’ve already created. Open it by selecting AVD Manager on the Tools menu.

If you have no AVDs set up already, you’ll be presented with a screen prompting you to create one. Click on the Create Virtual Device button.
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Select the hardware

On the next screen, you’ll be prompted to choose a device definition. This is the type of device your AVD will emulate. You can choose a variety of phone, tablet, wear, or TV devices.

We’re going to see what the app looks like running on a Pixel 3 phone. Choose Phone from the Category menu and Pixel 3 from the list. Then click on the Next button.
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Select a system image

Next, you need to select a system image. This specifies which version of Android you want to be on the AVD.

You need to choose a version of Android that’s compatible with the app you’re building. It must be at least the minimum SDK that the app supports.

When you created your Android project, you specified that the minimum SDK is API level 21. This means that you need to choose a system image that’s for API level 21 (Lollipop) or above. If you choose an older version of Android than this, the app won’t be able to run on the device.

Here, we’re going to see what the app looks like on a relatively new version of Android, so choose the system image with a release name of R and a target of Android 11.0 (API level 30). Then click Next.
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Verify the AVD configuration

On the next screen, you’ll be asked to verify the configuration. This screen summarizes the options you chose over the last few screens, and gives you the option of changing them. Accept the options, and click on the Finish button.
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The virtual device gets created

When you click on the Finish button, the Device Manager creates the virtual device for you, and displays it in the AVD Manager’s list of virtual devices like this:
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Check the new AVD is listed, then close the AVD Manager.




Run the app on the AVD

Once you’ve created the AVD, you can run the app on it.

To run the app, make sure that the virtual device is selected in the list of devices in Android Studio’s top toolbar, then run the app by choosing the “Run ‘app’” command from the Run menu.

The AVD can take a while to load, so while we wait, let’s take a look at what happens behind the scenes when you use the Run command.
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there are no Dumb Questions

Q: Do I need to create a new AVD each time I create a new app?

A: No, once you’ve created the AVD you can use it to run any app that can run that version of Android.

Q: Can I create multiple AVDs?

A: Yes! You can set up AVDs to emulate different devices or Android versions, including Android beta releases. This lets you test how the app runs on each one. You might, say, want to create a tablet AVD so you can see how the app looks and behaves on larger devices.








Compile, package, deploy, run

The Run command doesn’t just run your app. It also handles all the preliminary tasks that are needed for the app to run.

Here’s an overview of what happens:


An APK file is an Android application package. It’s like a ZIP or JAR file for Android applications.
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	The Kotlin source files get compiled to bytecode.


	An Android application package, or APK file, gets created.

The APK file includes the compiled Kotlin files, along with any libraries and resources needed by the app.


	The APK is installed on the device.

If the device is virtual, Android Studio launches the emulator and waits until the AVD is active before installing the APK.

If the device is physical, it just installs the APK.


	The device starts the app’s main activity.

The app is displayed on the device screen, and it’s all ready for you to play with.




Now that you know what happens when you use the Run command, let’s see what the app we’ve built looks like.




[image: Images] Test Drive

Make sure you’ve run the app on a physical or virtual device by choosing the “Run ‘app’” command from the Run menu.

Android Studio loads the app onto the device and starts it. The app name “My First App” appears at the top of the screen, and the text “Hello World!” is displayed in the center.
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Let’s run through what just happened.




What just happened?

Let’s break down what happens when you run the app:


	Android Studio installs the app on the device.

If the device is virtual, it waits for the emulator to start before installing the app.
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	Android starts the app’s main activity.

It uses the code in MainActivity.kt (which Android Studio automatically included in the project) to create a MainActivity object.
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	MainActivity specifies that it uses the layout activity_main.xml.
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	The layout is displayed on the screen.

The text “Hello World!” appears in the center of the screen.
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there are no Dumb Questions

Q: Kotlin and Java are both Java VM languages. Does this mean that Android apps run in a JVM?

A: No. Each app runs in its own process using the Android runtime (ART). This means that apps run a lot faster and more efficiently.






Let’s refine the app
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So far in this chapter, you’ve built a basic Android app and seen it running on a physical or virtual device. Next, we’re going to refine the app.

At the moment, the app displays the sample text “Hello World!” that the wizard put in as a placeholder. You’re going to change that text to say something else instead. So what do we need to change in order to achieve that?

To answer that question, let’s take a step back and see how the app is currently built.
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The app has one activity and one layout

When we built the app, we told Android Studio how to configure it, and the wizard did the rest. The wizard created an activity for us, and also a default layout.




The activity controls what the app does

Android Studio created an activity for us named MainActivity.kt. The activity specifies what the app does and how it should respond to the user.




The layout controls the app’s appearance

MainActivity.kt uses the layout Android Studio created for us named activity_main.xml. The layout specifies what the app looks like.
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We want to change the appearance of the app by updating the text that’s displayed. This means that we need to update the file that controls what the app looks like, so we need to take a closer look at the layout.






What’s in the layout?

We want to change the sample “Hello World!” text that Android Studio created for us, so let’s start with the layout file activity_main.xml. Open it now (if it’s not already open) by finding the file in the app/src/main/res/layout folder in the explorer and double-clicking on it.
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The design editor

As you learned earlier, there are two ways of viewing and editing layout files in Android Studio: through the design editor and through the code editor.

When you choose the design option, you can see that the sample text “Hello World!” appears in the layout as you might expect. But what’s in the underlying XML?

Let’s see by switching to the code editor.
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The code editor

Switch to the code editor by clicking on the Code option at the top of the editor. This shows you the layout’s underlying XML.

Let’s take a closer look at the code.






activity_main.xml has two elements

Below is the code from activity_main.xml that Android Studio generated for us. We’ve left out some of the details you don’t need to think about just yet; we’ll cover them in more detail through the rest of the book.

Here’s the code:
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As you can see, the code contains two elements.

The first is a <…ConstraintLayout> element. This is a type of layout element that tells Android how to display components on the device screen. There are various types of layout available for you to use, and you’ll find out more about these later in the book.

The most important element for now is the second element, the <TextView>. This element is used to display text to the user, in this case the text “Hello World!”

The key part of the code within the <TextView> element is the line starting with android:text. This is a text attribute that describes the text that should be displayed:


[image: Images] Relax

Don’t worry if your layout code looks different from ours.

Android Studio may give you slightly different XML depending on which version you’re using. You don’t need to worry about this, because from the next chapter onward you’ll learn how to roll your own layout code, and replace a lot of what Android Studio gives you.
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We’ll change the text to something else after you’ve had a go at the following exercise.


[image: Images] Sharpen your pencil

We know we’ve not shown you much Android code yet, but see if you can guess what each line does in the layout XML below. We’ve completed the first few to get you started.
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[image: Images] Sharpen your pencil Solution

We know we’ve not shown you much Android code yet, but see if you can guess what each line does in the layout XML below. We’ve completed the first few to get you started.
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Update the text displayed in the layout

We want to change the text in activity_main.xml so that when we run the app, it displays something other than “Hello World!” We can do this by changing the text attribute in the layout’s <TextView> element:
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The text attribute is defined inside the <TextView> element using the code android:text. It specifies what text should be displayed, in this case “Hello World!”
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To update the text that’s displayed in the layout, simply change the value of the text attribute from "Hello World!" to some other text, such as "Pow!". The new code for the <TextView> element should look like this:
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That’s the only change you need to make in order to update the text. Let’s see what happens when the code runs.




What the code does

Before we take the app for a test drive, let’s go through what the code does.


	Android uses MainActivity.kt to create the activity object MainActivity.
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	MainActivity specifies that it uses the layout activity_main.xml.
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	The layout displays the text “Pow!” in the center of the app on the device.
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there are no Dumb Questions

Q: My layout code looks different from yours. Is that OK?

A: Yes, that’s fine. Android Studio may generate slightly different code if you’re using a different version than us, but that doesn’t really matter. From now on you’ll be learning how to create your own layout code, and you’ll replace a lot of what Android Studio gives you.

Q: Am I right in thinking we’re hardcoding the text that’s displayed?

A: Yes, purely so that you can see how to update text in the layout. There’s a better way of displaying text values than hardcoding them in the layouts, but you’ll have to wait for the next chapter to learn what this is.

Q: The folders in my explorer pane look different from yours. Why is that?

A: Android Studio lets you choose alternate views for how to display the folder hierarchy, and it defaults to the Android view. We prefer the Project view, as it reflects the underlying folder structure. You can change the explorer to the Project view by clicking on the arrow at the top of the explorer pane, and selecting the Project option.
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Once you’ve edited the file, try running the app in the emulator again by choosing the “Run ‘app’” command from the Run menu, or clicking on the Run button. You should see that the app now says “Pow!” instead of “Hello World!”


[image: image]




Congratulations! You’ve now built and updated your first app, and learned how Android apps hang together in the process. We’ll build on this further in the next chapter by creating an app you can interact with.




Your Android Toolbox
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You’ve got Chapter 1 under your belt and now you’ve added Android basic concepts to your toolbox.
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Bullet Points


	Versions of Android have a version number, API level, and code name.


	Android Studio is based on IntelliJ IDEA. It interfaces with the Android Software Development Kit (SDK), and the Gradle build system.


	A typical Android app is composed of activities, layouts, and resource files.


	Layouts describe what the app looks like. They’re held in the app/src/main/res/layout folder.


	Activities describe what the app does, and how it interacts with the user. The activities you write are held in the app/src/main/java folder.


	AndroidManifest.xml contains information about the app itself. It lives in the app/src/main folder.


	An AVD is an Android Virtual Device. It runs in the Android emulator and mimics a physical Android device.


	An APK is an Android application package. It contains the app’s bytecode, libraries, and resources. You install an app on a device by installing the APK.


	Android apps run in separate processes using the Android runtime (ART).


	The <TextView> element is used for displaying text.


	The <TextView> element’s text attribute specifies what text it should display.












Chapter 2. Building Interactive Apps: Apps That Do Something
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Most apps need to respond to the user in some way.

And in this chapter, you’ll see how you can make your apps more interactive. You’ll discover how to add an OnClickListener to your activity code so that your app can listen to what the user’s doing, and make an appropriate response. You’ll find out more about how to design layouts, and you’ll learn how each UI component you add to your layout is derived from a common View ancestor. Along the way, you’ll discover why String resources are so important for flexible, well-designed apps.


Let’s build a Beer Adviser app

When you create an Android app, you’re usually going to want it to do something.

In this chapter, we’re going to show you how to create an app that the user can interact with. We’ll create a Beer Adviser app where users can select the color of beer they enjoy most, click a button, and get back a list of tasty beers to try out.
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Here’s how the app will be structured:


	The layout activity_main.xml specifies what the app will look like.

It includes three UI components:


	A drop-down list of values called a spinner, which allows the user to choose which color of beer they want


	A button that, when clicked, will return a selection of beers


	A text view that displays the beers





	The file strings.xml includes any String resources needed by the layout.

The button’s label, for example, and the beer colors.


	The activity MainActivity specifies how the app should interact with the user.

It takes the beer color the user chooses, and uses this to display a list of beers the user might be interested in.







Here’s what we’re going to do

So let’s get to work. There are a few steps you need to go through to build the Beer Adviser app (we’ll tackle these throughout the rest of the chapter):


	Create a project.

You’re creating a brand-new app, so you’ll need to create a new project that includes an empty activity and a layout.


[image: image]





	Update the layout.

Once you’ve set up the project, you need to amend the layout so that it includes all the UI components the app needs.
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	Add String resources.

We’ll replace any hardcoded text with String resources so that all the text that’s used by the app is held in a single file.
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	Make the button respond to clicks.

The layout only specifies the visuals. To make the button do something when it’s clicked, you need to write some activity code.
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	Write the application logic.

You’ll add a new method to the activity, and use it to make sure users get the right beer based on their selection.




Let’s start by creating the project.




Create the project
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The steps for creating the new project are nearly identical to the ones we used in the previous chapter:


	Open Android Studio, close any open projects, and choose “New Project” from the welcome screen. This starts the wizard you saw in Chapter 1.


	Make sure the Phone and Tablet option is selected, and choose the Empty Activity option.


	Enter a name of “Beer Adviser” and a package name of “com.hfad.beeradviser” and accept the default save location. Make sure that the language is set to Kotlin, and that the minimum SDK is API 21 so that it will run on most Android devices. Then click on the Finish button.
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We’ve created a default activity and layout
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When you click on the Finish button, Android Studio creates a new project containing an activity named MainActivity.kt and a layout named activity_main.xml, just as it did for the project we created in Chapter 1. We need to modify these files to make the app look and behave the way we want.

We’ll start by updating the layout file activity_main.xml to modify the app’s appearance. We’ll build up the layout over the next few pages, but for now, switch to the Project view of Android Studio’s explorer, go to the app/src/main/res/layout folder, and open the file activity_main.xml. Then switch to the code editor, and replace the entire code in activity_main.xml with the following:
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The above code features a linear layout (denoted by the <LinearLayout> element) and a text view (denoted by the <TextView> element). You’ll find out more about these elements later in the chapter, but for now, all you need to know is that the linear layout is used to arrange UI components in a vertical column, and the text view displays the text “Beer types”.

Any changes you make to a layout’s XML are reflected in the design editor. Switch to this now by clicking on the Design option at the top of the editor pane.
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A closer look at the design editor

As you learned in Chapter 1, the design editor presents you with a more visual way of editing layout code than editing XML. It features two different views of the layouts design. One shows you how the layout will look on an actual device, and the other shows you a blueprint of its structure:
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To the left of the design editor is a palette that contains components you can drag to the layout. You’ll use this on the next page to add a button to the layout, which later in the chapter will be used to update the text that’s displayed in the app.
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Add a button using the design editor

To add a button to the layout, find the Button component in the palette, click on it, and then drag it into the design editor so it’s positioned above the text view. The button appears in the layout’s design:
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Changes in the design editor are reflected in the XML

Dragging UI components to the layout like this is a convenient way of updating the layout. If you switch to the code editor, you’ll see that adding the button via the design editor has added some more code to the underlying XML:
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activity_main.xml has a new button

As you’ve just seen, the design editor has added a new <Button> element to activity_main.xml. Its code looks like this:

<Button
    android:id="@+id/button"
    android:layout_width="match_parent"
    android:layout_height="wrap_content"
    android:text="Button" />

A button in Androidville is a UI component the user can click to trigger an action. The <Button> element includes attributes controlling its size and appearance. These attributes aren’t unique to buttons—other UI components such as text views have them too.


Buttons and text views are subclasses of the same Android View class

There’s a very good reason why buttons and text views have attributes in common—they both inherit from the same Android View class. You’ll find out more about this as we go through the book, but for now, here are some of the most common attributes:


android:id

This gives the component an identifying name so that the activity code can access it and control its behavior:

    android:id="@+id/button"




android:layout_width, android:layout_height

These attributes specify the width and height of the component. "wrap_content" means it should be just big enough for the content, and "match_parent" means it should be as wide as the layout containing it:

    android:layout_width="match_parent"
    android:layout_height="wrap_content"




android:text

This tells Android what text the component should display, such as the text that appears on a button:

    android:text="Button"
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A closer look at the layout code

Let’s take a closer look at the layout code, and break it down so that you can see what it’s actually doing (don’t worry if your code looks a little different, just follow along):
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The <LinearLayout> element

The first element in the layout code is the <LinearLayout>. This element tells Android that the different UI components in the layout should be displayed one after another in a single row or column.

You specify the orientation using the android:orientation attribute. In this example we’re using:

android:orientation="vertical"

so the UI components are displayed in a single vertical column.

The <LinearLayout> element (on the previous page) contains two further elements: a <Button> and a <TextView>.




The <Button> element

The first element is the <Button>:

...
<Button
    android:id="@+id/button"
    android:layout_width="match_parent"
    android:layout_height="wrap_content"
    android:text="Button" />
...


Using a linear layout means that UI components are displayed in a vertical column or a horizontal row.



As this is the first element inside the <LinearLayout>, it appears first in the layout (at the top of the screen). It has a layout_width of "match_parent", which makes it as wide as its parent element, the <LinearLayout>. Its layout_height is "wrap_content“, which means it should be just tall enough to display its text.




The <TextView> element

The final element inside the <LinearLayout> is the <TextView>:

...
<TextView
    android:id="@+id/brands"
    android:layout_width="wrap_content"
    android:layout_height="wrap_content"
    android:text="Beer types" />
...
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As this is the second element and we’ve set the <LinearLayout> element’s orientation to "vertical", it’s displayed underneath the button (the first element). Its layout_width and layout_height attributes are both set to "wrap_content" so that it takes up just enough space to contain its text.

You’ve seen how adding components to the design editor adds them to the layout XML. The opposite applies too—any changes you make to the layout XML are applied to the design. Let’s see this in action.






Let’s update the layout XML

We’ll update the layout by adding a new spinner component, and tweaking the button and text view components that are already there. A spinner is a drop-down list of values. When you click it, it expands to show you the list so that you can pick a single value.

Update the activity_main.xml code with the following changes (highlighted in bold):
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The XML changes are reflected in the design editor

Once you’ve changed the layout XML, switch to the design editor. Instead of displaying a layout containing a button with a text view underneath it, the design editor now shows a spinner, button, and text view centered horizontally in a single column like this:
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A spinner provides a drop-down list of values. It allows you to choose a single value from a set of values.

All the UI components you add to layout files—such as buttons, spinners, and text views—use the same or similar attributes because they are all types of View. Behind the scenes, they all inherit from the same Android View class.



Note

These UI components are often referred to as views because they inherit from the same View class.



We’ve now added all the components to activity_main.xml that we need for the Beer Adviser app’s layout. We still have more work to do, but let’s take the app for a test drive so that we can see how it looks on a device.




[image: Images] Test Drive

Run the app by choosing the “Run ‘app’” command from the Run menu or clicking on the Run button, and wait patiently for the app to load.

When the app appears on your device, notice that it displays an empty spinner, button, and text view in a single column.


[image: image]





there are no Dumb Questions

Q: You said you can add views through the design editor or by editing the XML. Which approach is best?

A: It’s mostly a matter of personal preference. For simple layouts, we prefer to update the underlying XML, but you’ll find out in Chapter 4 that some types of layout are easier to update if you use the design editor.

Most of the time, we’re going to ask you to update the underlying XML as this is the easiest way to make sure your code matches ours.

Q: Why did we replace the default layout code that Android Studio provided for us?

A: There are a couple of reasons.

First, a linear layout is the most appropriate type of layout to use if you want to arrange the components in a single row or column. This makes it a good fit for the app we’re building in this chapter.

The second reason is that a linear layout is the simplest type of layout to learn how to use. You’ll discover more advanced layouts later in the book, but for now, we’re focusing on the basics.

Q: Why does the button show its text as uppercase?

A: It’s because the app’s default theme changes the button text to uppercase by default. You’ll find out more about themes—and how to override their behavior—in Chapter 8.

For now, you can stop the button text from being displayed as uppercase by adding the following code to each <Button> element in your layout:

android:textAllCaps="false"






There are warnings in the layout…
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When you develop layouts in Android Studio, the IDE automatically checks your code for errors, and alerts you to potential improvements. An easy way of viewing any warnings or suggestions is to switch to the design editor view of the layout, and check out the component tree panel. This panel is usually located beneath the palette, and it displays a hierarchical tree of the components in the layout.

If Android Studio has any suggestions for how to improve your code, you’ll see a badge or icon to the right of the relevant component. We have warning badges, for example, next to the find_beer and brands components. If we hover the mouse cursor over each one, we can see messages warning us about hardcoded text:
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…because there’s hardcoded text

When we defined the layout, we hardcoded the text that needs to be displayed in the text view and button components using code like this:
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While this approach is fine when you’re just learning, hardcoding the text in the layout isn’t the best approach.

Suppose you’ve created an app that’s a big hit on your local Google Play Store. You don’t want to limit yourself to just one country or language—you want to make it available internationally and for different languages. But if you’ve hardcoded all of the text in your layout files, sending the app global will be difficult.

It also makes it much harder to make app-wide changes to the text. Imagine your boss asks you to change the wording in an app because the company’s changed its name. If you’ve hardcoded all of the text, this means that you might need to edit a whole host of files in order to change the text.

So what’s the alternative?






Put text in a String resource file

A better approach is to put the text values into a String resource file. This makes it much easier to make app-wide changes to the text used in the application. Instead of having to change hardcoded text values in a whole host of different activity and layout files, you only need to edit the text in the resource file.

This approach also makes it much easier to localize the app. Instead of hardcoding the text in one language, you can provide separate String resource files for each language you want to support. This enables the app to switch the language that’s used in the app so that it matches the device locale.


Android Studio helps you extract String resources

If you have a layout that contains hardcoded text, Android Studio provides you with an easy way of extracting the text and adding it to a String resource file. Simply click (or double-click) on each badge warning you about the hardcoded text, then click on the Fix button to fix the problem.

Note

You might need to scroll down to see this button.



Let’s try this with one of the components in the layout. Make sure that you’re using the design view of activity_main.xml, and click on the warning badge next to the find_beer component.

You’ll be shown an explanation about why hardcoded text is a problem. Scroll to the end of this explanation, then click on the Fix button:
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Extract the String resource

When you click on the Fix button, the Extract Resource window appears. This allows you to specify the name of the String resource, its value, and the name of the String resource file. Make sure that the resource name is “find_beer”, the file name is “strings.xml”, the source set is “main”, and the values directory is checked. Then click on the OK button.

When you click on the OK button, Android Studio adds the find_beer component’s hardcoded text to a String resource file named strings.xml, and changes the layout’s XML so that it uses the String resource. We’ll look at both of these changes, starting with the String resource file.
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A String resource has been added to strings.xml

strings.xml is the app’s default String resource file, and Android Studio automatically creates this file for you when you create a new project. Open strings.xml now by opening it in Android Studio’s explorer: you’ll find strings.xml in the app/src/main/res/values folder.

The file contents should look something like this:
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<resources>
    <string name="app_name">Beer Adviser</string>
    <string name="find_beer">Find Beer</string>
</resources>

The above code describes two String resources, where each resource is a name/value pair. The first resource is named app_name and has a value of “Beer Adviser”, while the second is named find_beer and has a value of “Find Beer”. The second resource was added when we extracted the hardcoded text for the find_beer component:
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We’ll look at String resources in more detail a few pages ahead, but for now, let’s see what change was made to activity_main.xml.






activity_main.xml uses the String resource

When we told Android Studio to extract the hardcoded text, Android Studio automatically updated the find_beer button in activity_main.xml so that it uses the extracted String resource.

Here’s the updated code for the button:
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As you can see, the find_beer button’s text attribute has been changed to "@string/find_beer". So what does this mean?

Let’s start with the first part, @string. This is just a way of telling Android to look up a text value from a String resource file. Here, it’s the file strings.xml that you saw earlier.
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The second part, find_beer, tells Android to look up the value of a resource with the name find_beer. So "@string/find_beer" is like saying “look up the String resource with the name find_beer, and use the associated text value.”
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You also can extract String resources manually

You’ve now learned what changes Android Studio makes to the code when you ask it to extract hardcoded text into a String resource. You can also make these changes yourself by directly updating the code in strings.xml and activity_main.xml.

Let’s see how by changing the hardcoded “Beer types” text that’s used by the brands component’s text attribute so that it uses a String resource.

Note

In your own projects, it’s likely that you’ll just use the wizard. We’re showing you how to manually edit the XML because we need to make sure that the code you create matches ours, and updating the XML is the best way of doing this.








Add and use a new String resource

We’ll start by creating a new String resource named brands. Open strings.xml (located in the app/src/main/res/values folder), and add a new line for the String resource so that it includes the change shown here (in bold):
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Once you’ve added the String resource, open activity_main.xml and update the code for the brands text view so that it uses the new resource. Update the code so that it includes the change shown here (in bold):
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There’s a summary about using String resources on the next page. After that, we’ll take the app for a test drive.


String Resources Up Close [image: Images]

strings.xml is the default resource file used to hold name/value pairs of Strings so that they can be referenced throughout the app. It has the following format:
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There are two things that allow Android to recognize strings.xml as being a String resource file:


	[image: Images] The file is held in the folder app/src/main/res/values.

XML files held in this folder contain values that can be used throughout the app, such as Strings and colors.


	[image: Images] The file has a <resources> element, which contains one or more <string> elements.

The format of the file itself indicates that it’s a resource file containing Strings. The <resources> element tells Android that the file contains resources, and the <string> element identifies each String resource.




This means that you don’t need to call the String resource file strings.xml; if you want, you can call it something else, or split the Strings into multiple files.

Each name/value pair takes the form:

<string name="string_name">string_value</string>

where string_name is the identifier of the String, and string_value is the String value itself.

A layout can retrieve the value of the String using:
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[image: Images] Test Drive

Now that we’ve updated the layout to use String resources instead of hardcoded text values, let’s run the app to see how it’s looking. Run the app as before by choosing the “Run ‘app’” command from the Run menu.

When we run the app, the text that’s displayed on the button and in the text view has been updated so that it uses the String values we added to strings.xml:
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[image: Images] Relax

When you rerun the app, don’t worry if Android Studio asks if you want to terminate the process “app”.

It simply wants to know if it can exit the old version of the app that’s currently running so it can run the new one. Just click on the Terminate option, and wait for your app to load.




there are no Dumb Questions

Q: Do I have to put my text values in a String resource file?

A: It’s not mandatory, but Android gives you warning messages if you hardcode text values. Using a String resource file might seem like a lot of effort at first, but it makes things like localization much easier. It’s also easier to use String resources to start off with, rather than patching them in afterward.

Q: How does separating out the String values help with localization?

A: Suppose you want the application to be in English by default, but in French if the device language is set to French. Rather than hardcode different languages into the app, you can have one String resource file for English text, and another resource file for French text.

Q: How does the app know which String resource file to use?

A: Put the default English String resource file in the app/src/main/res/values folder as normal, and the French one in a new folder named app/src/main/res/values-fr. If the device is set to French, it will use the String resources in the app/src/main/res/values-fr folder. If the device is set to any other language, it will use the String resources in app/src/main/res/values instead.




[image: Images] Sharpen your pencil

The code below (a layout file and String resource file) is from an app that’s used to generate random numbers. Complete the code so it produces the output shown below.
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Sharpen your pencil Solution

The code below (a layout file and String resource file) is from an app that’s used to generate random numbers. Complete the code so it produces the output shown below.
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Add values to the spinner

The app’s current layout includes a spinner, but when we click on it, it’s empty. This is because we haven’t yet told the spinner what values it should display. Each time you use a spinner in the layout code, you must specify an associated list of values, or it won’t include any, and Android Studio may give you warning messages.

You specify a list of values for a spinner in a similar way to how you specify the text that’s displayed on a button or in a text view: by adding a resource to strings.xml and referring to the resource in the layout. Instead of specifying a single value in a String resource, however, you add multiple Strings to an array resource, and use this array for the spinner’s list of values.


Resources are noncode assets, such as images or Strings, used by the app.




Adding an array resource is similar to adding a String

As you already know, you add a String resource to strings.xml using:

<string name="string_name">string_value</string>

where string_name is the name of the String, and string_value is the value that’s displayed in the app.

To add an array of Strings to a String resource file, you use the following syntax:
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where string_array_name is the name of the array, and string_value1, string_value2, and string_value3 are the individual String values that make up the array.

In this app, we want to add a String array resource where each item in the array is a beer color. We’ll then attach this array to the spinner so that when the user clicks on the spinner, the beer colors will be displayed.

Let’s add the new String array.






Add the string-array to strings.xml

To add the String array, open up strings.xml, and add the code below (in bold). This adds a string-array resource named beer_colors that we’ll attach to the spinner:
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Get the spinner to display the array’s values

A layout references a String array resource using similar syntax to how it would retrieve the value of a String resource. Rather than use:

you use the syntax:
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where array_name is the name of the array.

Let’s use this in the layout. Go to the layout file activity_main.xml and add an entries attribute to the spinner like this (in bold):
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We’ll show you the full code for activity_main.xml on the next page.






The full code for activity_main.xml

Below is the entire code for activity_main.xml. Make sure the code for this file includes all of the code shown here.
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Let’s take the app for a test drive.




[image: Images] Test Drive

Let’s see what impact the changes have had on the app. Run the app, and you should get something like this:
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So far, we’ve created a layout (activity_main.xml) that includes a spinner, a button, and a text view. These views use a String resource file (strings.xml) for their String and array values.

The next thing we need to do is get the app to update the brands text view each time the user clicks the button.




We need to make the app interactive
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The Beer Adviser app has the correct appearance and includes all the views we need, but it doesn’t yet provide any beer recommendations. To make the app interactive, we need to make the app do something when the user clicks the find_beer button. We want the app to behave something like this:


	The user chooses a beer color from the spinner and clicks the button.


	Code in MainActivity responds to the button being clicked.


	MainActivity passes the selected beer color to a method we’ll create named getBeers.

The getBeers() method finds matching brands for the beer color.


	MainActivity updates the brands text view so that it displays the list of recommended beers on the device.
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To make the app respond to the user in this way, we need to update the code in MainActivity.kt, as this is the code that’s responsible for how the app behaves. Android Studio created this file for us when we created the project, so let’s take a look at the current code.




What the MainActivity code looks like

Android Studio created MainActivity.kt for us when we created the project. Open this file now (if it’s not already open) by going to the app/src/main/java folder and double-clicking on it.

Here is the code for MainActivity.kt that Android Studio created for us:
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The above code is all you need to create a basic activity. As you can see, it’s a class that extends AppCompatActivity, and overrides its onCreate() method.

All activities (not just this one) have to extend an activity class such as AppCompatActivity. You’ll find out more about this in Chapter 5, but for now, all you need to know is that when a class extends AppCompatActivity, it transforms your plain old Kotlin class into a full-fledged, card-carrying Android activity.
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All activities must also implement the onCreate() method. This method gets called when the activity object gets created, and it’s used to perform basic setup such as what layout the activity is associated with. This is done via a call to setContentView(). In the example above, the code:

setContentView(R.layout.activity_main)

tells Android that this activity uses activity_main.xml as its layout.
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You now know what the current MainActivity code does. So how do we get it to respond when the user clicks the find_beer button?




A button can listen for on-click events…

Each time the user does something in your app it’s called an event. There are many different event types in Androidville, such as clicking a button, swiping the screen, or pressing a hardware key on the device.

In this app, we want to know when the user clicks on the find_beer button so that we can get the app to do something in response. We can get the app to listen for the button’s on-click event so that each time it occurs, we can update the text in the brands text view.


You can make a button respond to on-click events by adding an OnClickListener to the button.




…using an OnClickListener

You can make the app listen for a button’s on-click events by adding an OnClickListener to the button. Each time the button is clicked, the OnClickListener “hears” the click, and responds to it.
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You specify what action the OnClickListener should take by passing it a block of code—a lambda—that specifies what should happen when the button is clicked.

Note

If your Kotlin lambda knowledge feels a little rusty, we suggest that you refer to Head First Kotlin.



Here, we want to update the brands text view each time the find_beer button is clicked. This means that we need to add an OnClickListener to the find_beer button, and pass it a lambda that tells it how to update the text view.

Let’s find out how to do this.






Get a reference to the button…

To add an OnClickListener to the find_beer button, you first need to get a reference to the button in the activity code. You do this using a method named findViewById.

The findViewById method lets you get a reference to any view in the layout that has an ID. Simply specify the view’s type and ID, and the method returns a reference to it.

In this app, we want to get a reference to the button with an ID of “find_beer”, so we use the code:
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…and call its setOnClickListener method

Once you have a reference to the button, you can add an OnClickListener to it by calling its setOnClickListener() method using code like this:
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Notice that we’re adding the OnClickListener code to MainActivity’s onCreate() method. onCreate() runs when the activity gets created, so adding the call to setOnClickListener() here means that the find_beer button will be able to start responding to clicks as soon as possible.

Now that we’ve added an OnClickListener to the button, let’s make it do something when the button is clicked.






Pass a lambda to the setOnClickListener method

You make the button do something when it’s clicked by passing a lambda to its setOnClickListener() method. The lambda specifies what you want to happen each time the button is clicked.
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So if you want the button to update some text or perform some other action, you put the code to do this in the lambda:
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We ultimately want the activity to display a list of beer recommendations, but for now, let’s make the button update the brands text view with the value that’s selected in the beer_color spinner. This will let us test that the button’s OnClickListener works before we focus on getting some real beer advice.

In order to do this, there are two more things we need to know: how to edit the text in a text view, and how to get the value that’s selected in the spinner.




How to edit a text view’s text

As you’ve already learned, you change the text that’s displayed in a text view by updating its text attribute in the layout XML. To update the text using activity code, we can therefore get a reference to the text view and update its text property.

To edit the text that’s displayed in the brands text view to say “Gottle of geer”, for example, you could use the following code:
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In the Beer Adviser app, we want to update the text view’s text property to the value that the user has selected in the beer_color spinner. To do this, we need to find out how to get this value.


How to get the spinner’s value

You can get the current value in a spinner using its selectedItem property. To get the current value from the beer_color spinner, for example, you would use the code:
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The selectedItem property can hold any type of value, not just Strings, so you need to convert its value before you can use it.

In the Beer Adviser app, for example, we know that the beer_color spinner holds an array of String values, so the item the user selects must be a String. To use this value, we therefore need to convert it to a String using code like this:
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You could also use it in a String template using the following code instead:

val color = "${beerColor.selectedItem}"

You now know enough to make the find_beer button get the beer_color spinner’s value, and display it in the brands text view. Before we show you the full code, see if you can piece it together yourself by having a go at the following exercise.






Pool Puzzle
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Your job is to take code snippets from the pool and place them into the blank lines in MainActivity’s onCreate() method. You may not use the same code snippet more than once, and you won’t need to use all the snippets. Your goal is to make the find_beer button respond to clicks by getting it to update the brands text view with the value selected in the beer_color spinner.

override fun onCreate(savedInstanceState: Bundle?) {
    super.onCreate(savedInstanceState)
    setContentView(R.layout.activity_main)
    val findBeer = findViewById<Button>(R.id.find_beer)
    findBeer............................{
        val beerColor = findViewById<Spinner>(....................)
        val color = beerColor. ...................
        val brands = findViewById<............>(R.id.brands)
        brands.........= "Beer color is........................."
    }
}
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Note

Note: each thing from the pool can only be used once!






Pool Puzzle Solution
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Your job is to take code snippets from the pool and place them into the blank lines in MainActivity’s onCreate() method. You may not use the same code snippet more than once, and you won’t need to use all the snippets. Your goal is to make the find_beer button respond to clicks by getting it to update the brands text view with the value selected in the beer_color spinner.


[image: image]





[image: image]







The updated code for MainActivity.kt

We want to update MainActivity so that the find_beer button responds to clicks. Each time the button is clicked, we want to update the text that’s displayed in the brands text view so that it includes the beer color the user selects in the spinner.

Below is the updated MainActivity.kt code featuring the code you pieced together in the previous exercise. Update MainActivity.kt to include these changes (in bold):
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Before we take the code for a test drive, let’s go through what the code does when it runs.




What happens when you run the code

When we run the app, choose a beer color, and click on the Find Beer button, the following things happen:


	The user chooses a beer color from the spinner and clicks on the Find Beer button.
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	The button’s OnClickListener hears that it’s been clicked.
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	The OnClickListener code in MainActivity retrieves the currently selected value of the spinner (in this case Amber).
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	It then updates the text property of the text view to reflect that the user has chosen Amber in the spinner.
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[image: Images] Test Drive

Make sure you’ve updated MainActivity.kt, and then run the app.

When we choose a beer color from the spinner and click on the Find Beer button, the value we selected is displayed in the text view.
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there are no Dumb Questions

Q: You said that we get a reference to the brands text view by passing the findViewById method a value of R.id.brands. You also said that we tell MainActivity to use activity_main.xml for its layout by passing the setContentView method a value of R.layout.activity_main.

R.id.brands and R.layout.activity_main both refer to something called R. So what’s R?

A: R refers to R.java. It’s a special file that’s automatically generated when you build the app. Android uses R.java to keep track of any resources used within the app such as layouts, String resources, and views.

When you pass the findViewById method a value of R.id.brands, Android looks up the brands ID from R, and uses this to return a reference to the brands view. Similarly, when you pass the setContentView method a value of R.layout.activity_main, Android looks up the correct layout from R, and assigns it to the activity.

You don’t change any of the code in R.java yourself: Android Studio automatically generates it for you.






Add the getBeers() method
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Now that we know that the find_beer button can respond to clicks, let’s change its behavior so that each time the user clicks the button, it provides some real beer advice based on the value that’s selected in the spinner. We’ll do this by adding a new getBeers() method to MainActivity.kt, which we can then call in the button’s OnClickListener code.

The getBeers() method is pure Kotlin code. It has one String parameter for the beer color, and returns a List<String> of beer suggestions. Add the getBeers() method (shown below in bold) to MainActivity.kt:
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Next, we need to update the lambda that’s passed to the find_beer button’s setOnClickListener() method. We’ll make it pass the selected beer color from the spinner to the getBeers() method, and update the brands text view with its return value.

See if you can piece together the code to do this by having a go at the following exercise.




Activity Magnets
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Somebody used fridge magnets to complete the code for MainActivity, but a freak kitchen whirlwind has dislodged some of the magnets. Can you piece the code back together again?

The code needs to call the getBeers() method, and display each item it returns in the brands text view. Each item should be displayed on a new line.
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Activity Magnets Solution
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Somebody used fridge magnets to complete the code for MainActivity, but a freak kitchen whirlwind has dislodged some of the magnets. Can you piece the code back together again?

The code needs to call the getBeers() method, and display each item it returns in the brands text view. Each item should be displayed on a new line.
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The full code for MainActivity.kt

Below is the full code for MainActivity. Apply the changes shown in bold to MainActivity.kt.
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Before we take the code for a final test drive, let’s go through what the code does when it runs.




What happens when you run the code

The following things happen when the app runs:


	When the user clicks on the Find Beer button, the button’s OnClickListener hears the click.
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	The OnClickListener code in MainActivity calls the getBeers() method, passing in the beer color selected in the spinner.

The getBeers() method returns a list of beers, which MainActivity saves in a separate variable.
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	MainActivity formats the list of beers and uses it to set the text property in the text view.
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Let’s take the app for a test drive.




[image: Images] Test Drive

Once you’ve made the changes to the app, go ahead and run it.

When we try selecting different beer types and clicking on the Find Beer button, the app displays a selection of suitable beers. We get one set of beers when we choose the Light option, and another selection when we choose the Amber option.


[image: image]




Congratulations! You’ve now finished writing your first interactive Android app, and learned how to make the layout’s views respond to the user.




Your Android Toolbox
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You’ve got Chapter 2 under your belt and now you’ve added building interactive Android apps to your toolbox.
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Bullet Points


	The <Button> element is used to add a button.


	The <Spinner> element is used to add a spinner, which is a drop-down list of values.


	All the UI components you add to a layout are types of view. They inherit from the Android View class.


	strings.xml is a String resource file. It’s used to separate out text values from the layouts and activities, and supports localization.


	Add a String to strings.xml using:

  <string name="name">
    string
  </string>


	Reference a String in the layout using:

  "@string/name"


	Add an array of String values to strings.xml using:

  <string-array name="array_name">
      <item>string1</item>
      ...
  </string-array>


	Reference a string-array in the layout using:

  "@array/array_name"


	Use the findViewById method to get a reference to a view by its ID.


	Make a button respond to clicks by calling its setOnClickListener method.


	The setOnClickListener method takes one parameter—a lambda—which describes what should happen when the button is clicked.


	Change the text that’s displayed in a view by updating its text property.


	Get the selected item in a spinner using its selectedItem property.


	The selectedItem property can hold any type of value, so you need to convert its value before you can use it.












Chapter 3. Layouts: Being a layout
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We’ve only scratched the surface of using layouts.

So far, you’ve seen how to arrange views in a simple linear layout, but there’s so much more that layouts can do. In this chapter we’ll go a little deeper and show you how layouts really work. You’ll learn how to fine-tune your linear layouts. You’ll discover how to use frame layouts and scroll views. And by the end of the chapter, you’ll learn that even though they might look a little different, all layouts—and the views you add to them—have more in common than you might think.


It all starts with a layout

As you already know, layout files are written in XML, and they let you define what your app looks like.

Each time you write a layout, you need to do three things:


	Specify the type of layout.

You tell Android how you want any views (such as buttons and text views) to be arranged by specifying a type of layout. A linear layout, for example, arranges views in a linear column or row, one after another.

<LinearLayout ...>

</LinearLayout>


	Specify the views.

Each layout contains one or more views, which your app uses to display information or interact with the user.

<Button
    android:layout_width="wrap_content"
    android:layout_height="wrap_content"
    android:text="Click me" />


	Tell an activity to use the layout.

You tell Android which activity uses the layout you’ve just defined by adding Kotlin code like this to the activity.

setContentView(R.layout.activity_main)
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Android has different types of layout

Android has different types of layout, and each one has its own policy about how its views are arranged. A linear layout, for example, will always lay views out in a linear row or column, while a frame layout stacks its views, one on top of another. Which type of layout you use depends on how you want views to be arranged on the device screen.


[image: image]





Use the best layout for your screen design

All the apps you’ve seen so far have used linear layouts to arrange views in a single column. In this chapter, we’re going to take a deeper look at linear layouts, and introduce you to two other types: a frame layout and a scroll view.

Let’s start with linear layouts.






Let’s build a linear layout
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We’re going to use a linear layout to build the layout shown below. A linear layout is a good choice here, because the views are arranged in a single column. As you already know, a linear layout arranges views one after another in a vertical column or a horizontal row.

The layout is composed of two editable text views (text views that allow you to enter text) and a button. Here’s what we want the layout to look like:
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Create a new project

We’ll use a new Android Studio project for the linear layout app.

Create a new project using the same steps you used in the previous chapters. Choose the Empty Activity option, enter a name of “Linear Layout Example” and a package name of “com.hfad.linearlayoutexample”, and accept the default save location. Make sure the language is set to Kotlin and the minimum SDK is API 21 so that it will run on most Android devices.






How to define a linear layout

As you already know, you define a linear layout using a <LinearLayout> element. The code looks like this:


[image: image]




The <LinearLayout> element contains various different attributes that it needs to specify the layout’s appearance and behavior.

The first is xmlns:android. This defines a namespace named android, and it needs to be set to "http://schemas.android.com/apk/res/android" as above. Defining this namespace gives your layout access to the elements and attributes that your layout needs, and you need to define it in every layout file you create.

The next two attributes are android:layout_width and android:layout_height, and these specify how wide and high you want the layout to be. These attributes are mandatory for all types of layout and view.

You can set android:layout_width and android:layout_height to "wrap_content", "match_parent", or a specific size such as 8dp—that’s 8 density-independent pixels. "wrap_content" means that you want the layout to be just big enough to hold all of the views inside it, and "match_parent" means that you want the layout to be as big as its parent—in this case, as big as the device screen minus any padding (there’s more about padding a few pages ahead). You will usually set the layout width and height to "match_parent".

The next attribute sets the linear layout’s orientation. We’ll look at options for this attribute next.


[image: Images] Serious Coding

Some devices create very sharp images by using very tiny pixels. Other devices are cheaper to produce because they have fewer, larger pixels.

You use density-independent pixels (dp) to avoid creating interfaces that are overly small on some devices, and overly large on others. A measurement in density-independent pixels is roughly the same size across all devices.

You set text sizes using scalable pixels (sp). Scalable pixels are like density-independent pixels except they’re used for fonts.






Orientation can be vertical or horizontal

You specify the direction in which you wish to arrange views using the android:orientation attribute.

You arrange views vertically in a single column using:

android:orientation="vertical"

and you arrange views horizontally in a single row with:

android:orientation="horizontal"

If the orientation is horizontal, the order in which the views are arranged depends on the device language settings.

If the device language is set to one that is read from left to right, such as English, the views are displayed in a horizontal row from left to right like this:
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If the language on the device is set to one that’s read from right to left instead, like Arabic, you can choose to display the views from right to left, so that the first view appears against the rightmost edge of the layout. You enable this feature by including a property named supportsRtl in a file named AndroidManifest.xml file, and setting it to "true":

Note

supportsRtl means “supports right to left”.




[image: image]




Before we look at what other attributes you can use with linear layouts, let’s take a quick detour to find out more about AndroidManifest.xml.


Anatomy of AndroidManifest.xml [image: Images]

Every Android app must include a file called AndroidManifest.xml, which lives in the app/src/main folder of your project. The AndroidManifest.xml file contains essential information about your app that the Android operating system, the Android build tools, and the Google Play Store need to know about. This includes the app’s package name, details of any activities, and any permissions the app requires. Android Studio creates the AndroidManifest.xml file for you when you create your project.
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A typical AndroidManifest.xml looks like this:
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Android Studio usually adds the supportsRtl property to AndroidManifest.xml automatically, so that your app supports right-to-left languages by default.






Use padding to add space to the layout’s edges

Once you’ve specified the type of layout you want to use, you can optionally use one or more padding attributes to add some extra space between each of the layout’s edges and its contents. The following code, for example, uses the android:padding attribute to add 16dp to each edge:
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If you want to add different amounts of padding to different edges, you can specify the edges individually. The following code, for example, adds padding of 32dp to the top of the layout, and 16dp to the other edges:
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The android:paddingStart attribute adds padding to the start edge of the layout. For left-to-right languages (such as English), the start edge is on the left, while if the device language is set to one that’s read from right to left—and the app supports right-to-left languages—the start edge is on the right.

The android:paddingEnd attribute adds padding to the end edge of the layout. This is on the right for left-to-right languages, and on the left for right-to-left languages (where the app supports this feature).

If you want to apply the same amount of padding to the horizontal or vertical edges, you can also use android:paddingHorizontal and android:paddingVertical. These attributes add padding to the horizontal and vertical edges of the layout, respectively.
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Now that you’ve learned how to add padding to a linear layout, let’s add some to the layout we’re building.




The layout code so far

In the app, we’re going to use a linear layout with a vertical orientation, and add padding of 16dp to each edge so that there’s a bit of space between the layout’s edges and its contents.

Open activity_main.xml, and replace its code so that it matches the code below:
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We’ve now defined an empty linear layout; let’s go ahead and add some views to it.


Padding puts extra space between the layout’s edges and its contents.

You can also use padding with views. This adds extra space between the view’s edges and its contents




there are no Dumb Questions

Q: I see the above layout code includes an extra tools namespace. What’s that for?

A: The tools namespace includes a set of attributes that are used by the tools included in Android Studio. It doesn’t change the appearance of your app on the device screen: it’s just there to make your coding life a little easier.






An edit text lets you enter text

The linear layout needs to display a button and two editable text views (which are used to enter text). You already know how to use buttons, so before we update the layout, let’s find out how to include an editable text view.
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An editable text view is a type of text view that lets you input text. You add one to your layout using an <EditText> element, and the code looks like this:

<EditText
    android:layout_width="match_parent"
    android:layout_height="wrap_content"
    android:hint="To"
    android:inputType="text" />
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The above code creates an editable text view that’s as wide as its parent, and just high enough to hold its contents.

The android:hint attribute is used to define hint text. This is displayed when the editable text view is empty, and it gives users a hint as to what sort of text they should enter. In the above example, we’ve hardcoded the hint text, but in the real world you’d want to include this as a String resource instead.

The android:inputType attribute specifies what type of data you expect the user to enter so that Android can provide the correct keyboard type. In the above example, we’re using:

android:inputType="text"

which lets user enter a single line of text. Here are some more useful input types you might want to use:




	Value
	What it does



	text
	Lets the user enter a single line of text.



	textMultiLine
	Lets the user enter multiple lines of text.



	phone
	Provides a phone number keypad.



	textPassword
	Displays a text entry keypad, and your input is concealed.

You can find out more in the online Android developer documentation at https://developer.android.com/training/keyboard-input/style.



	textCapSentences
	Capitalizes the first word of a sentence.





Now that you’ve learned how to use editable text views, let’s add views to the layout code in the app we’re building.




Add views to the layout XML

When you define a linear layout, you list views in the layout in the order you want them to display.

In the app we’re building, we want to show two editable text views with a button underneath. The layout code looks like this, so update the code for activity_main.xml to include these changes (in bold):
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Those are all the views the layout needs. So what’s next?




Make a view streeeeetch by adding weight

All of the views in the current layout take up just as much vertical space as they need for their content. But what we really want is to make the Message edit text stretch to take up any vertical space in the layout that’s not being used by the other views like this:
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To do this, we need to allocate some weight to the Message area. Allocating weight to a view is a way of telling it to stretch to take up extra space in the layout.

You assign weight to a view using:

android:layout_weight="number"

where number is some number greater than 0.

When you allocate weight to a view, the layout first makes sure that each view has enough space for its content: each button has space for its text, each edit text has space for its hint, and so on. Once it’s done that, the layout takes any extra space and divides it proportionally between the views with a weight of 1 or greater.

Let’s see how to apply this to the layout we’re building.




How to add weight to one view

We need the Message edit text to take up any extra space in the layout that’s not used by either of the other two views. To do this, we’ll set its android:layout_weight attribute to 1. As this is the only view in the layout with a weight value, this will make the text field stretch vertically to fill the remainder of the screen.

Here’s the code; update activity_main.xml to include the changes (in bold):
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Giving the Message edit text a weight of 1 means that it takes up all of the extra space that’s not used by the other views in the layout. This is because neither of the other two views has been allocated any weight in the layout XML.
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In this example, we only need to give a weight to a single view. Before we update the layout further, let’s see what happens when we need to assign weight to multiple views.




How to add weight to multiple views

When you assign weight to multiple views, the linear layout uses the weight you assign to each view to work out what proportion of the remaining space each view should take up.

As an example, suppose we give the To edit text a weight of 1, and the Message edit text a weight of 2, like this:

<LinearLayout ... >
    <EditText
        android:layout_width="match_parent"
        android:layout_height="0dp"
        android:layout_weight="1"
        android:hint="To"
        android:inputType="text" />
   
    <EditText
        android:layout_width="match_parent"
        android:layout_height="0dp"
        android:layout_weight="2"
        android:hint="Message"
        android:inputType="textMultiLine" />
   
       <Button
        android:layout_width="wrap_content"
        android:layout_height="wrap_content"
        android:text="Send" />
</LinearLayout>

The linear layout spots that the To and Message editable text views have weights, and it uses these to work out how much space each view should take up.

It starts by adding together the android:layout_weight attributes for each view. In this example, the To and Message views have weights of 1 and 2 respectively, giving a total of 3.

The proportion of extra space taken up by each view is the view’s weight divided by the total weight. The To view has a weight of 1, so this means it will take up 1/3 of the remaining space in the layout. The Message view has a weight of 2, so it will take up 2/3 of the remaining space.

Now that you’ve learned how to use weight, let’s continue to update the layout.
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The gravity attribute controls the position of a view’s contents

The next thing we’ll do is move the hint text that’s displayed inside the Message edit text. At the moment, it’s centered vertically inside the view. We want to change it so that the text appears at the top of the edit text field, and we can achieve this using the android:gravity attribute.

The android:gravity attribute lets you specify how you want to position the contents of a view inside the view—for example, how you want to position text inside a text view. If you want a view’s contents to appear at the top of the view, as we do here, we can set its android:gravity attribute to "top" like this:

android:gravity="top"

We’ll add an android:gravity attribute to the Message edit text so that the hint text moves to the top of the view. Here’s the code; update activity_main.xml to include the change (in bold):


[image: image]





[image: image]
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You’ll find a list of other values you can use with the android:gravity attribute on the next page.




Values you can use with the android:gravity attribute

Here are some more of the values you can use with the android:gravity attribute. Add the attribute to your view, and set its value to one of the values below:

android:gravity="value"




	top
	Puts the view’s contents at the top of the view.



	bottom
	Puts the view’s contents at the bottom of the view.



	start
	Puts the view’s contents at the start of the view.



	end
	Puts the view’s contents at the end of the view.



	center_vertical
	Centers the view’s contents vertically.



	center_horizontal
	Centers the view’s contents horizontally.



	center
	Centers the view’s contents vertically and horizontally.



	fill_vertical
	Makes the view’s contents fill the view vertically.



	fill_horizontal
	Makes the view’s contents fill the view horizontally.



	fill
	Makes the view’s contents fill the view vertically and horizontally.





You can also apply multiple gravities to a view by separating each value with a “|”. To sink a view’s contents to the bottom-end corner, for example, you’d use:

android:gravity="bottom|end"

Now that you know how to position a view’s contents using gravity, have a go at the following exercise on the next page.


android:gravity lets you say where you want the view’s contents to appear inside the view.






Layout Magnets
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Somebody used fridge magnets to create a linear layout that, when run, produces the output below. Unfortunately, a passing sharknado has dislodged some of the magnets. Can you piece the code back together again?

Note

Hint: You won’t need to use all of the magnets.
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Layout Magnets Solution
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Somebody used fridge magnets to create a linear layout that, when run, produces the output below. Unfortunately, a passing sharknado has dislodged some of the magnets. Can you piece the code back together again?
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The story so far

So far, we’ve added three views to the linear layout, and adjusted their position by adding layout_weight and gravity attributes to the Message edit text. These attributes mean that the edit text uses up any extra space that’s not being used by either of the other views, and its hint text is displayed at the top of the view:
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Our linear layout is nearly complete, but there are just two more changes we’re going to make.


	Move the Send button to the end edge.

For left-to-right languages, this will move the button over to the right.


	Add more space between the Message edit text and the top of the button.




Let’s see how to do this, starting with moving the button to the end.




layout-gravity controls the position of a view within a layout

To move the button to the end edge of the layout, we’ll add an android:layout_gravity attribute to the button.

The android:layout_gravity attribute lets you specify where you want a view in a linear layout to appear in its enclosing space. You can use it to push a view to the right, for instance, or center the view horizontally.

To move the Send button to the end edge of the layout, we’ll set the android:layout_gravity attribute to "end" using code like this:
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<Button
    android:layout_width="wrap_content"
    android:layout_height="wrap_content"
    android:layout_gravity="end"
    android:text="Send" />

Linear layouts have two attributes that sound similar to one another, gravity and layout_gravity.

Previously, we used the android:gravity attribute to position the Message hint text inside an edit text. This is because the android:gravity attribute lets you say where you want a view’s contents to appear.

android:layout_gravity deals with the placement of the view itself, and lets you control where views appear in their available space. In our case, we want the view to move to the end of its available space, so we’re using:
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android:layout_gravity="end"

Take a look at the next page, and you’ll see a list of some of the other values you can use with the android:layout_gravity attribute.




More values you can use with the android:layout-gravity attribute

Here are some of the values you can use with the android:layout_gravity attribute. Add the attribute to your view, and set its value to one of the values below:

android:layout_gravity="value"




	Value
	What it does



	top, bottom, start, end
	Puts the view at the top, bottom, start, or end of its available space.



	center_vertical, center_horizontal
	Centers the view vertically or horizontally in its available space.



	center
	Centers the view vertically and horizontally in its available space.



	fill_vertical, fill_horizontal
	Grows the view so that it fills its available space vertically or horizontally.



	fill
	Grows the view so that it fills its available space vertically and horizontally.





You can assign multiple values to a view’s android:layout_gravity attribute by separating each value with a “|”. To move a view to the bottom-end corner of its available space, for example, you’d use the code:

android:layout_gravity="bottom|end"

Now that you know how change a view’s position using the android:layout_gravity attribute, let’s find out how to add more space between views.


android:layout_gravity lets you say where you want views to appear in their available space.

android:layout_gravity deals with the placement of the view itself, whereas android:gravity controls the view’s contents.






Use margins to add space between views

When you position views using a linear layout, the layout doesn’t leave much space between them. You can increase the amount of space around a view by adding one or more margins to it.

Suppose you have two views in a linear layout—an edit text that’s positioned above a button. If you wanted to increase the space between the two views, you could add a margin of 40dp to the top of the button using the android:layout_marginTop attribute like this:
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Here’s a list of the types of margin you can use to give your views extra space. Add the attribute to the view, and set its value to the size of margin you want:

android:attribute="8dp"




	Attribute
	What it does



	layout_marginTop
	Adds extra space to the top of the view.



	layout_marginBottom
	Adds extra space to the bottom of the view.



	layout_marginStart
	Adds extra space to the start of the view.



	layout_marginEnd
	Adds extra space to the end of the view.



	layout_margin
	Adds equal space to each side of the view.



	layout_marginVertical, layout_marginHorizontal
	Adds equal space to the vertical (top and bottom) or horizontal (start and end) edges of the view.








The full linear layout code

Now that you know a view’s layout_gravity and margin attributes, let’s use them in the linear layout code to reposition the button and add some space to its top edge. Here’s the full code for activity_main.xml; update the code to include the changes below (in bold):
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We’ve now finished writing the linear layout code, so let’s take it for a test drive.




[image: Images] Test Drive

Once you’ve made the changes to your app, go ahead and run it.

The app displays a linear layout featuring three views: two editable text views and a button. The views are displayed in a vertical column. The To view appears at the top, the Send button is displayed in the bottom end corner, and the Message view takes up any extra space, allowing for a margin of 40dp at the top edge of the button.

Now that you know how to create a linear layout, and control how its views are displayed, have a go at the exercise on the next page.
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there are no Dumb Questions

Q: Could I have used a paddingTop attribute with the button instead of layout_marginTop? Would that have had the same effect?

A: You can use padding attributes such as paddingTop with views, but it has a different effect. As you’ve seen, layout_marginTop increases the amount of space above the view. paddingTop, however, increases the height of the view by adding extra space inside it:
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BE the Layout
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The code below describes a complete linear layout. Your job is to play like you’re the layout, and say which screen (A or B) the layout will produce when run.

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout
    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:orientation="vertical"
    android:padding="16dp"
    tools:context=".MainActivity">

    <Button
        android:layout_width="wrap_content"
        android:layout_height="0dp"
        android:layout_weight="1"
        android:layout_gravity="center_horizontal"
        android:text="Hello!" />
    <Button
        android:layout_width="wrap_content"
        android:layout_height="0dp"
        android:layout_weight="1"
        android:gravity="center_horizontal"
        android:text="Goodbye!" />

</LinearLayout>
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BE the Layout Solution
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The code below describes a complete linear layout. Your job is to play like you’re the layout, and say which screen (A or B) the layout will produce when run.

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout
    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:orientation="vertical"
    android:padding="16dp"
    tools:context=".MainActivity">

    <Button
        android:layout_width="wrap_content"
        android:layout_height="0dp"
        android:layout_weight="1"
        android:layout_gravity="center_horizontal"
        android:text="Hello!" />
    <Button
        android:layout_width="wrap_content"
        android:layout_height="0dp"
        android:layout_weight="1"
        android:gravity="center_horizontal"
        android:text="Goodbye!" />

</LinearLayout>
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Your activity code tells Android which layout it uses

So far in this chapter, you’ve learned how to use a linear layout and fine-tune the way in which its views are displayed. Before we introduce you to another type of layout, let’s go behind the scenes and look at what happens to the layout when the app runs.

As you already know, when Android runs an app, it launches the app’s main activity. In the current app, this is an activity named MainActivity.

When the activity launches, its onCreate() method runs. This method includes the following code that specifies which layout the activity should use:
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As you can see, the above code tells Android which layout to use by passing the name of a layout to a method named setContentView(). The method then displays the layout on the screen.


The layout’s views are inflated into objects

As well as displaying the layout on the device screen, the setContentView() method converts the views in the layout’s XML into objects. This process is called layout inflation because it inflates each view into an object:
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Layout inflation is important because it’s what allows your activity code to manipulate the views in your layout. Behind the scenes, each view is rendered to an object, which you can interact with using activity code.

Let’s see how layout inflation works with the linear layout code we’ve built.


When you run your app, Android instantiates the layout XML by converting each of the layout’s items into an object. This is known as layout inflation.








Layout inflation: an example

As you already know, the linear layout code displays two editable text views and a button inside a linear layout:
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When the app runs, the views in the layout get inflated into objects. The linear layout is inflated to a LinearLayout object, the editable text views are inflated to EditText objects, and the button is inflated to a Button:
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Now that you know how layout inflation works, let’s find out how to use a new type of layout: a frame layout.




A frame layout stacks its views
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As you already know, a linear layout arranges its views in a single row or column. Each view is allocated its own space on the screen, and they don’t overlap one another.

Sometimes, however, you want your views to overlap. As an example, suppose you want to display an image with some text overlaid on top of it. You wouldn’t be able to achieve this just using a linear layout.

If you want a layout whose views can overlap, a simple option is to use a frame layout. Instead of displaying its views in a single row or column, it stacks them, one on top of another. It’s often used to hold just a single view.

We’ll examine how frame layouts work by creating a useful app which displays some text on top of a duck image. We’ll start by creating a new project.
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Create a new project

Create a new Android Studio project using the same steps you used earlier. Choose the Empty Activity option, enter a name of “Frame Layout Example” and a package name of “com.hfad.framelayoutexample”, and accept the default save location. Make sure the language is set to Kotlin, and that the minimum SDK is API 21 so that it will run on most Android devices.

Now that we’ve created the project, let’s define a frame layout.




How to define a frame layout

You define a frame layout using the <FrameLayout> element like this:
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Just like a linear layout and any other type of view or view group, the android:layout_width and android:layout_height attributes specify the layout’s width and height, and are mandatory. You can optionally add padding attributes too, although we’ve not done so here.

The above code creates an empty frame layout, so let’s go ahead and add a duck image to it.






Add an image to your project

We’re going to display an image called duck.webp in the frame layout, but first, we need to add the file to the project.

To do this, you need to create a drawable resource folder (if Android Studio hasn’t already created one for you). This is the default folder for storing image resources in your app. Switch to the Project view of Android Studio’s explorer, select the app/src/main/res folder, go to the File menu, choose the New… option, then click on the option to create a new Android resource directory. When prompted, choose a resource type of “drawable”, name the folder “drawable”, and click on OK.

Next, download the file duck.webp from tinyurl.com/hfad3, then add it to the app/src/main/res/drawable folder.

We’re going to display duck.webp in an image view (a view that displays an image) that we’ll add to the frame layout. An image view is defined using the <ImageView> element like this:


[image: Images] Serious Coding

Android’s preferred image format is WebP, which combines a small file size with a minimum loss of quality.

You can convert images to WebP in Android Studio by right-clicking on the image, and choosing the “Convert to WebP” option.
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The <ImageView> element includes the android:layout_width and android:layout_height attributes, which you’re already familiar with, along with three new ones.

The android:src attribute specifies what image should be displayed in the image view. We’ve set this to "@drawable/duck" so that it uses duck.webp in the drawable folder.

The android:contentDescription attribute provides a text description of the image for accessibility.

Finally, the android:scaleType attribute describes how you want to scale the image. We’ve used "centerCrop", which crops the edges of the image.

That’s everything that you need to know in order to display the duck image in a frame layout. Before we find out how to display some text on top of it, let’s take a closer look at how you use image—or drawable—resources.


Drawable Resources Up Close [image: Images]

As you’ve just learned, you can add an image to your project by putting it in your app’s app/src/main/res/drawable folder. Doing this includes the image in your project as a drawable resource, which you can display in your layout using code like this:

<ImageView
    android:id="@+id/image"
    android:layout_width="200dp"
    android:layout_height="100dp"
    android:src="@drawable/duck"
    android:contentDescription="Duck image" />
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If you want, you can use different versions of the image depending on the screen density of the device. This allows you to display higher-resolution images on higher-density screens, and lower-resolution images on lower-density screens.

To do this, you first create different drawable folders in app/src/main/res for the different screen densities. Each folder has a suffix that relates to a specific screen density:
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You then add the different resolution images to each of the drawable folders, making sure that each of the image files has the same name. Android decides which version of the image to use at runtime, depending on the screen density of the device it’s running on. If the device has an extra-high-density screen, for example, it will use the image located in the drawable-xhdpi folder.

If an image is added to just one of the folders, Android will use the same image file for all devices. If you want your app to use the same image regardless of screen density, you’d normally put it in the drawable folder.






A frame layout stacks views in the order they appear in the layout XML

When you define a frame layout, you list views in the order you want them to be stacked. The first view is displayed first, the second is stacked on top of it, and so on.

Here, we’re going to display a text view on top of the image view, so we’ll add it below the image view in the XML. Update the activity_main.xml code so that it matches the code shown here:
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[image: Images] Test Drive

When we run the app, an image of a duck appears on the device with the text “It’s a duck!” in the top corner.
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All layouts are a type of ViewGroup…

Even though they display their views in different ways, you may have noticed that linear layouts and frame layouts have a lot in common with one another. They can each hold views, for example, and they also have their own policy that determines how views are displayed.

There’s a good reason for this commonality. Behind the scenes, all layouts—including linear layouts and frame layouts—are subclasses of the android.view.ViewGroup superclass:
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…and a ViewGroup is a type of View

The ViewGroup class is a subclass of View that can hold other views. Behind the scenes, every layout is a subclass of ViewGroup, which means that every layout is also a type of View.

This class hierarchy means that all views and layouts share common attributes and behavior. They can all be displayed on the screen, for instance, and you get to say how tall or wide they should be. It’s why you need to specify values for each view and layout’s android:layout_height and android:layout_width attributes. These attributes are mandatory for all views, and as a layout is a type of view, they are also mandatory for all layouts.


Every UI component you add to a layout is a type of View: an object that takes up space on the screen.

Every layout is a type of ViewGroup: a type of View that can contain other Views.
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She’s right.

As you already know, a layout is a type of view that can hold other views. As every layout is also a type of view, this means that layouts can hold other layouts.

Being able to nest layouts inside other layouts is useful because it lets you design more complex user interfaces. You can, for example, add horizontal rows to a vertical linear layout by nesting horizontal linear layouts inside the root linear layout. And if you want to arrange text vertically on top of an image, you can do so by nesting a vertical linear layout inside a frame layout.

Let’s take a closer look at how this works using a new type of layout: a scroll view.



there are no Dumb Questions

Q: You said earlier that I can display an image in my layout using an image view. What if I want to add an image to a button? Can I do that?

A: Yes. Buttons can include attributes such as android:drawableStart and android:drawableEnd, which allow you to position an image at the start or end of the button. The following code, for example, adds a duck image at the start of a button:

android:drawableStart="@drawable/duck"

Android also includes an image button view: a button with an image but no text. We’re not covering image buttons in this book, but if it’s something you think you might want to do, you can find out more here:

https://developer.android.com/guide/topics/ui/controls/button








A scroll view inserts a vertical scrollbar
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A scroll view is a type of frame layout that has a vertical scrollbar. It’s useful for layouts that are too big for the device they’re running on, as it means that you can use it to scroll to any views that don’t fit on the screen.
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We’re going to create an app that uses a scroll view. Create a new project named “Scroll View Example”, choosing the Empty Activity option. Make sure that the language is set to Kotlin, and that the minimum SDK is API 21 so that it will run on most Android devices. Then replace the code in activity_main.xml with the code below:
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As you can see, the above layout consists of a simple linear layout that contains a Message edit text and a Send button.

Try running the app, and type lots of text into the edit text. The view expands to fit the content, and it eventually pushes the Send button off the edge of the screen. As there’s no scrollbar, you can no longer access the button.

To fix this problem, we’ll add a scroll view to the layout. This will give us a scrollbar we can use to access the Send button if it’s not visible on the screen.
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How to add a scroll view

You add a scroll view to your layout using the <ScrollView> element. The <ScrollView> element is used in the same way as <FrameLayout> except that it includes an extra attribute, fillViewport, which is used to specify whether the scroll view should fill the device screen.

Note

ScrollView is a subclass of FrameLayout, which means it can do everything a FrameLayout can, and more.



In the code below, we’ve added a scroll view to the layout code so that it encloses the original linear layout. Update the activity_main.xml code to include the changes shown here (in bold):
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We’ll take the code for a test drive after you’ve had a go at the following exercise.


[image: Images] Sharpen your pencil

As you’ve learned, you can nest layouts inside one another to produce more complex layouts. Use this knowledge to say or draw how you might produce the layout shown below.

We’re not expecting you to write all the code for the layout, just say how you might construct it.
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[image: Images] Sharpen your pencil Solution

As you’ve learned, you can nest layouts inside one another to produce more complex layouts. Use this knowledge to say or draw how you might produce the layout shown below.

We’re not expecting you to write all the code for the layout, just say how you might construct it.
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[image: Images] Test Drive

Once you’ve added a scroll view to your layout code, go ahead and run the app.

When you enter lots of text into the Message edit text, the Send button gets pushed off the edge of the screen as before. This time, however, we can scroll the device screen to reach the button.

Congratulations! You’ve now learned how to use different types of layout to control the appearance of your app’s UI. You’ll build on this knowledge in the next chapter.
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All layouts (including linear layouts, frame layouts, and scroll views) can hold other layouts.

You can build complex layouts by nesting one type of layout inside another.




there are no Dumb Questions

Q: Does a scroll view just add a vertical scrollbar? What if I want to include a horizontal scrollbar?

A: Yes, <ScrollView> only adds a vertical scrollbar, not a horizontal one.

If you want to add a horizontal scrollbar to your layout, you can do so using the <HorizontalScrollView> element instead. A horizontal scroll view works in the same way as a scroll view, except that it adds a horizontal scrollbar instead of a vertical one.






Your Android Toolbox
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You’ve got Chapter 3 under your belt and now you’ve added building layouts to your toolbox.
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Bullet Points


	<EditText> defines an editable text view.


	Use <ImageView> to display an image.


	A linear layout lists views either horizontally or vertically. You specify the direction using the android:orientation attribute.


	In a linear layout, use android:layout_weight if you want a view to use up extra space in the layout.


	Use android:padding attributes to specify how much padding you want between a view’s edges and its contents.


	android:layout_gravity lets you say where you want views to appear in their available space.


	android:gravity lets you say where you want the contents to appear inside a view.


	Use android:layout_margin to add extra space around a view.


	A frame layout stacks views, one on top of another.


	Add scrollbars using a scroll view or a horizontal scroll view. These are both types of frame layout.


	All layouts are subclasses of the android.view.ViewGroup class. A view group is a type of view that can contain multiple views.


	Layouts can include other layouts.












Chapter 4. Constraint Layouts: Draw Up a Blueprint
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You don’t build a house without a blueprint.

And some layouts use blueprints to make sure they look exactly the way you want. In this chapter, we’ll introduce you to Android’s constraint layout: a flexible way of designing more complex UIs. You’ll discover how constraints and bias let you position and size your views, irrespective of screen size and orientation. You’ll find out how to keep views in their place with guidelines and barriers. Finally, you’ll learn how to pack or spread views with chains and flows. Let’s get designing…


Nested layouts revisited

In the previous chapter, you learned that you can nest layouts to build more complex screens. The following code, for example, uses nested linear layouts to display a text view and edit text in a horizontal row, with an edit text below them:
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Nesting layouts comes at a price

The downside to nested layouts is that building complex layouts in this way can be inefficient, make your code harder to read and maintain, and can also slow down your app.

When Android displays a layout on the device screen, it first checks the structure of the layout file, and uses this to build a hierarchy of views. For the nested layout shown on the previous page, for example, it builds a hierarchy of views that contains two linear layouts, two edit texts, and a text view:
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Android uses the view hierarchy to help it figure out where each view should be placed on the device screen. Each view needs to be measured, laid out, and drawn on the screen, and Android needs to make sure each view has enough space for its contents, and that any weights are taken into account.

If the layout contains nested layouts, the view hierarchy is more complex, and Android may need to make multiple passes in order to figure out how views need to be arranged. If the layouts are deeply nested, this can lead to bottlenecks in your code, and can leave you with a mass of code that’s difficult to read and maintain.

If you have a more complex UI like this, an alternative to using nested layouts is to use a constraint layout.


Each view in the layout needs to be initialized, measured, laid out, and drawn. In deeply nested layouts, this can slow down your app.






Introducing the constraint layout

A constraint layout is more complex than a linear or frame layout, but it’s way more flexible. It’s also much more efficient for complex UIs as it gives you a flatter view hierarchy, which means that Android has less processing to do at runtime.


You design constraint layouts VISUALLY

Another advantage of using constraint layouts is that they’re specifically designed to work with Android Studio’s design editor. Unlike linear and frame layouts where you usually hack directly in XML, you build constraint layouts visually. You drag and drop views into the design editor’s blueprint, and give it instructions for how each view should be displayed:


Use a constraint layout to build flexible UIs without nesting layouts.
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Unlike linear and frame layouts, constraint layouts are part of a suite of libraries known as Android Jetpack. You may have already heard something about Jetpack, but what is it?






Constraint layouts are part of Android Jetpack

Android Jetpack is a collection of libraries that help you follow best practice, reduce boilerplate code, and make your coding life easier. It includes constraint layouts, navigation, the Room persistence library (which helps you build databases) and lots, lots more.

Here are some of our favorite Jetpack components; you’ll find out how to use them in later chapters:
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Another great thing about Jetpack is that it lets you write code that works consistently across new and old versions of Android. This is great news for your users, as it means that you can include exciting new Android features that will work on older devices.

An example of this is AppCompatActivity, which you’ve already been using to write activity code. We didn’t mention it earlier, but AppCompatActivity is part of Android Jetpack. It adds new features to activities across new and old versions of Android without you having to worry about backward compatibility.

Note

Yes! You’ve already been using part of Android Jetpack without knowing it. You’ll learn more about using Jetpack through the rest of this book.



In this chapter, you’re going to learn how to use constraint layouts. Let’s run through what we’re going to do.




Here’s what we’re going to do

We’re going to break learning about constraint layouts into two main parts:


	How to position and size a single view.

You’ll learn how to use constraints and bias to control how and where a single view is shown in its layout.
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	How to position and size multiple views.

You’ll then apply your knowledge to multiple views, and learn more advanced techniques using guidelines, barriers, chains, and flows.


[image: image]








Create a new project

We’re going to use a new project for the app we’re going to build, so create one now using the same steps you used in the previous chapters. Choose the Empty Activity option, enter a name of “My Constraint Layout” and a package name of “com.hfad.myconstraintlayout”, and accept the default save location. Make sure the language is set to Kotlin and the minimum SDK is API 21 so it will run on most Android devices.

Now that we’ve created the project, let’s make sure that it has been set up to use constraint layouts.






Use Gradle to include Jetpack libraries
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To make sure that all the Jetpack libraries—including constraint layouts—work across all versions of Android, they’re not included in the main Android SDK. Instead, you have to add any libraries you need using Gradle. This is a build tool that’s used to compile code, configure apps, and fetch any extra libraries that your project requires.

Every time you create a new project, Android Studio creates two Gradle files named build.gradle.

The first version of build.gradle lives in the project folder, and specifies the basic settings of your app, such as what version of the Gradle plug-in to use.

The second version of build.gradle lives in the project’s app folder. It’s where the majority of the app’s properties are set, such as the API level.


Behind the scenes, every Android Studio project uses Gradle as its build tool.




The project build.gradle needs a Google repository line

Every project needs to know where to find any extra Jetpack libraries it needs, and this is done by adding a reference to the Google repository in the project’s build.gradle file. Android Studio usually does this for you, but you can make sure it’s there by opening the file MyConstraintLayout/build.gradle, and looking for the following line (in bold) in the repositories section under allprojects:
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The app build.gradle includes the constraint layout’s library

To use constraint layouts, a reference to its library needs to be included in the app’s build.gradle file. Android Studio should have already added this for you, but you can double-check by opening the file MyConstraintLayout/app/build.gradle, and looking for the following line (in bold) in the dependencies section:
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If the file doesn’t include this line, add it now, and click on the Sync Now option that appears in the code editor. This syncs any changes you’ve made with the rest of your project, and adds the library.






Let’s add a constraint layout to activity_main.xml

Now that your project is all set up to use constraint layouts, let’s start using one.

You add a constraint layout to a layout file using an <androidx.constraintlayout.widget.ConstraintLayout> element. We’re going to use one in the layout file activity_main.xml, so open this file in the app/src/main/res/layout folder, and make sure its code looks like this:
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Show the layout in the blueprint

We’re going to add views to the layout using the design editor’s blueprint. Switch to the design editor by clicking on the Design option, click on the Select Design Surface button in the editor’s toolbar, and select the Blueprint option. This shows you a blueprint of the layout like this:
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Add a button to the blueprint

We’re going to add a button to the layout. To do this, go to the design editor’s palette, find the Button component (it’s usually in the Common section), and drag it to the blueprint. You can place the button anywhere in the blueprint, just so long as it appears in its main area like this:
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Position views using constraints

With a constraint layout, you don’t specify where views should be positioned by dropping them on the blueprint in a particular place. Instead, you specify placement by defining constraints. A constraint is a connection or attachment that tells the layout where the view should be positioned. You can use a constraint to attach a view to the start edge of the layout, for example, or underneath another view.


We’ll add a horizontal constraint to the button

To see how this works, let’s add a constraint to attach the button to the left edge of the layout.

First, make sure the button’s selected by clicking it. When you select a view, a bounding box is drawn around it, and handles are added to its corners and sides. The handles in the corners let you resize the view, and the handles on the sides let you add constraints:
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To add a constraint, you click on one of the view’s constraint handles and drag it to whatever you want to attach it to. In this case, we’re going to attach the left edge of the button to the left edge of the layout, so click on the left constraint handle and drag it to the left edge of the blueprint:
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This adds the constraint, and pulls the button over to the left:
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That’s how you add a horizontal constraint. Let’s see what happens when you add a vertical one.






Add a vertical constraint too

We’ll use a vertical constraint to attach the button to the top of the layout. To do this, click on the button’s top constraint handle, and drag it to the top of the blueprint. This adds the vertical constraint, which pulls the button up.
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[image: Images] Exercise

You’ve seen what happens when you add constraints to the button’s left and top edges. What do you think happens when you add opposing constraints to the button’s right and bottom edges as well? Try doing this now, and draw your answers below.




[image: Images] Exercise Solution

You’ve seen what happens when you add constraints to the button’s left and top edges. What do you think happens when you add opposing constraints to the button’s right and bottom edges as well? Try doing this now, and draw your answers below.
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Use opposing constraints to center views

As you’ve learned, you can use constraints to attach a view to the edge of the blueprint. Each constraint works like a spring that pulls the view to the blueprint’s edge.

If you want to position views in the center of the blueprint, you can do so by adding constraints to opposite sides of the view. To center a button horizontally, for example, you add one constraint that pulls the view to the left, and another that pulls it to the right like this:


[image: image]




The two constraints pull the button in opposite directions, which centers it horizontally like so:
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You can also center a view vertically by adding constraints to its top and bottom edges. And if you wanted to center it horizontally and vertically, you’d add constraints to all four edges like this:
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You can delete constraints you no longer need

You can remove any constraints you no longer need by selecting them in the blueprint, and deleting them. If you have a button that’s centered in the middle of the blueprint, for example, you delete the constraint that’s attached to its bottom edge:
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[image: Images] Watch it!

Make sure each view has at least one vertical and horizontal constraint.

If the view has no vertical constraints, it will be displayed at the top of the layout when you run the app. If the view has no horizontal ones, it will be displayed next to its start edge.



Deleting this constraint means that the button is no longer being pulled toward the bottom of the blueprint. The top constraint pulls the button to the top so that it’s only centered horizontally, and not vertically:
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Another way of removing constraints you no longer need is to use the constraint widget tool. Let’s see how this works.




Remove constraints with the constraint widget

The constraint widget is displayed in the Attributes panel at the side of the design editor. It appears when you select a view, and displays a diagram featuring the view’s constraints, and the size of any margins.

Note

You’ll find out more about the Attributes panel a few pages ahead.



To delete a constraint in the constraint widget, select the view in the blueprint you want to remove the constraint from, then click on the constraint’s handle in the constraint widget. The constraint is removed, and the view is repositioned in the blueprint.
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You can use it to add margins too

You may have noticed that each of the constraints in the constraint widget has a number next to it. This is used to set the margin size for that edge of the view so that there’s space between the view and the layout’s edge. To change the size of a view’s left and top margins to 24dp, for example, you’d update their values in the diagram to 24:
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You can set a default size for any new margins using the Default Margins button in the design editor’s toolbar. Setting this to 24dp, for example, means that any new constraints that get added will automatically include a margin of 24dp.
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Changes to the blueprint appear in the XML

When you add views to a blueprint, and specify constraints and margins, they get added to the layout’s underlying XML. To see this, switch to the layout’s code view. Your code should look something like this (but don’t worry if it’s slightly different):
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As you can see, the XML now includes a button. Does its code look familiar to you? If so, nice catch—it includes attributes that you learned about in Chapter 3.

The button’s width, height, and margins are specified in exactly the same way as before, and if you want to, you can change their values in the XML instead of using the design editor.

The only unfamiliar code is the two lines that specify the view’s constraints on its start and top edges:
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Similar code is generated if you add constraints to the button’s remaining edges.

Now that you’ve had a glimpse of what constraint layout XML looks like switch back to the design editor, and we’ll look at some more techniques you can use to position views.




Views can have bias

As you learned earlier, you can add constraints to opposite sides of a view. This centers the view by default, but you can also control its position relative to each side by changing its bias. This tells Android what the proportionate length of each constraint should be on either side of the view.

To see this in action, let’s change the button’s horizontal bias so that it’s positioned off-center. First, make sure that the button includes constraints on its left and right sides like this:
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Then select the button so the constraint widget is displayed.

Underneath the widget’s diagram of the view, you should see a slider with a number in it. This is a percentage of the view’s horizontal bias.
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To change the bias, simply move the slider. If, say, you move the slider to the left so that the number changes to 30, it moves the button in the blueprint to the left as well:
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The view maintains this relative position irrespective of screen size and orientation. Let’s try this out by taking the app for a test drive.




[image: Images] Test Drive

When we run the app, a button appears off-center toward the top of the screen. It maintains the same relative position when we rotate the device.
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You’ve now learned various techniques to control a view’s position on the screen. Next up, how to change its size.


there are no Dumb Questions

Q: You said that all the Jetpack components (including constraint layouts) have separate libraries that aren’t part of the main Android release. Why is this?

A: It’s so you can use new versions and features of these components in older versions of Android.

Q: When you added the constraint layout library to the app’s build.gradle file, you said that you were using a particular version. Can I use a different one?

A: All of the features and code we’ve used in this chapter work with that version of the constraints layout library. Libraries are always getting fresh updates, but bear in mind that using a different version might break some of the code.

Q: How will I know if there’s a new version?

A: The build.gradle files usually spot when a new version is available, and let you know.

Q: Is there a way of making the design editor add constraints for me automatically?

A: There’s an “Enable Autoconnection to Parent” button in the design editor toolbar, which you can use to automatically add constraints between each new view and the edge of the blueprint.

There’s also an Infer Constraints button, which guesses what constraints are needed based on the position of views in the layout.

We’ve had mixed results with these options, but feel free to try them out.






You can change a view’s size

As you might expect, you can change a view’s size in a constraint layout by updating its layout_width and layout_height attributes. You can do this in the layout’s XML, or in the design editor’s Attributes panel.

The Attributes panel is displayed to the side of the blueprint. When you select a view, it shows you all the attributes that have already been declared (such as layout_width and layout_height), and lets you set ones that haven’t.


Make the view just big enough

Just like with linear and frame layouts, you make a view just large enough to display its contents by setting its layout_width and layout_height properties to wrap_content. If the view is a button, for example, it makes the button just large enough to hold its text:
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Match the view’s constraints

If you’ve added constraints to opposite sides of your view, you can make the view match the size of its constraints. You do this by setting its layout_width and/or layout_height to 0dp: set layout_width to 0dp to make the view match its horizontal constraints, and set layout_height to 0dp to make it match its vertical ones.

In the example below, we’ve set the button’s layout_width to 0dp so that the button matches its horizontal constraints:
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Now that you’ve seen how to resize a view, try experimenting with the different techniques, then have a go at the exercise on the next page.






BE the Constraint
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Your job is to play like you’re the constraint layout and draw the constraints that are needed to produce each layout. You also need to specify the layout_width, layout_height, and bias (when needed) for each view. We’ve completed the first one for you.
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BE the Constraint Solution
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Your job is to play like you’re the constraint layout and draw the constraints that are needed to produce each layout. You also need to specify the layout_width, layout_height, and bias (when needed) for each view. We’ve completed the first one for you.
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Most layouts need multiple views
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So far you’ve seen how to position and size a single view in a constraint layout. Most of the time, however, your layout will need to contain multiple views that are laid out relative to one another.

To see how this works, first make sure that your constraint layout includes a single button with two constraints: one that connects its top edge to the top of the blueprint, and another that connects its left edge to the blueprint’s left side. Its layout_width and layout_height properties should be set to wrap_content, and the margins for these edges should be set to 24dp.

After you’ve made these changes, the button should be positioned in the blueprint’s top-left corner like this:
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Add a second button to the blueprint

Next, add a second button to the blueprint by dragging one from the palette, and placing it somewhere underneath the first button like this:
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The blueprint now includes two buttons. Let’s find out how to position them relative to one another.






You can connect views to other views

As you already know, constraints let you attach a view to the edge of its blueprint. You can also use constraints to connect two views together, and this is used to specify how they should be displayed relative to one another.

To see how this works, select the second button in the blueprint, then draw a constraint that goes from the second button’s top edge to the first button’s bottom edge like this:
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When the constraint is added, it pulls the button up so that it’s connected to the first, and displayed underneath it:
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The constraint means that the second button will always be positioned under the first, irrespective of the first button’s position on the device screen.

Once you’ve positioned two views in this way, the next thing you might want to do is make sure that they’re aligned. Let’s find out how to do this.




You can align views too

The simplest way of aligning two views is to use the Align button in the design editor’s toolbar.

To see how this works, let’s left-align the two buttons in the blueprint so that their left edges line up. First, select both buttons by holding down the Shift key as you click on each one. Then click on the Align button to open up a set of alignment options like this:
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Click on the Left Edges option to left-align the two buttons. This adds a constraint to the blueprint that connects their left edges together like this:
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Align views using guidelines

Another technique you can use to align views is a guideline. This is a fixed line you add to the blueprint that you can use to constrain views. It’s only visible in the design editor, so users don’t see it when they run the app.

Let’s explore how guidelines work by adding one to the blueprint. Click on the Guidelines button in the design editor’s toolbar, and choose the option to add a vertical guideline. This places a vertical guideline in the blueprint:
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Once the guideline has been added, you can move it elsewhere by dragging it. You can set it to be either a fixed distance from the blueprint’s edge, or a fixed percentage:
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You can then use constraints to attach views to the guideline like this:
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Guidelines have a fixed position

Guidelines are either positioned a fixed distance from the blueprint’s edge, or a fixed percentage between the two. They stay in that position when the app runs, so they’re a useful way of aligning views.

In some situations, you need something that’s a little more flexible. As an example, suppose you have a layout that includes two multi-line edit texts, side by side, with a button underneath like this:
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The edit texts expand vertically as the user enters text. You want the button to move as the views change size so that it’s always positioned beneath them like so:
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So how can you build this sort of layout?




Create a movable barrier

To create layouts like this, you can use a barrier. This is like a guideline, except that it doesn’t have a fixed position. Instead, it forms a barrier against views, and moves when they change size. This repositions any views that are constrained to the barrier.

In the example on the previous page, the two edit texts are placed above a horizontal barrier, and the button is constrained beneath it. As the edit texts expand, the barrier moves down and repositions the button:
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Let’s build a layout that uses a barrier

To see how barriers work, let’s create this example.

First, delete any views, and make sure the blueprint includes a vertical guideline positioned at 50%. Then drag two multi-line edit texts from the palette, and position them on either side of the guideline.

Note

You can usually find these in the “Text” part of the palette, listed as “Multiline Text.”



Next, add vertical constraints to constrain each view to the top of the blueprint, and horizontal constraints to position each one between the blueprint’s edge and the guideline.

Finally, change the layout_width of each edit text to 0dp so that it matches its horizontal constraints, and set their layout_heights to “wrap_content” so that the views can expand.

When you’re done, the blueprint should look something like this:
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Add a horizontal barrier

We need to add a horizontal barrier to the blueprint. To do this, click on the Guidelines button in the design editor toolbar, and choose the option to add a horizontal barrier:
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This creates the horizontal barrier.


Place the barrier beneath the views

We want the barrier to move down as the two edit text views expand. To do this, go to the layout’s component tree panel, and drag the two edit text components onto the barrier:


[image: image]




This doesn’t change the position of the edit text views in the blueprint: it simply tells the barrier that it needs to move with these views.

Next, we need to position the barrier so that it’s at the bottom of the two views. Select the barrier in the component tree, and use the Attributes panel to change its barrierDirection attribute to “bottom.” This positions the barrier below the two edit texts so that the blueprint looks like this:
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Constrain a button under the barrier

Now that the layout’s barrier is in place, let’s add the button, and constrain it to the barrier so that it moves down as the edit text views expand.

First drag a button from the palette to the blueprint, and place it somewhere underneath the barrier. Then center it horizontally by adding two horizontal constraints that connect the button’s sides to the edges of the blueprint like this:
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Next, you need to attach the top of the button to the barrier. You can try doing this by drawing the constraint directly in the blueprint. If, like us, you find this a bit too fiddly, select the button, search for its layout_constraintTop_toBottomOf attribute in the Attributes panel, and change its value to the barrier’s ID (in our case, this is @id/barrier).
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After you make this change, the blueprint should look something like this:
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As barriers can be quite tricky to work with at first, we’ll show you our complete XML over the next couple pages, and then take the app for a test drive.




The full code for activity_main.xml

Here’s our complete code for activity_main.xml; if you want your blueprint to look like ours, replace the contents of this file so that it matches the code shown here:
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When we run the app, a button is displayed beneath two edit text views. The button moves down when we type into each edit text, and the views expand.

As you can see, adding a barrier is a bit more complicated than drawing constraints and aligning views, but we think it’s worth the extra effort.

So what’s next?
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Use a chain to control a linear group of views

You’ve now learned how to connect and align views, and use guidelines and constraints. But what if you want to create a row or column of views, and evenly space them out?

In this sort of situation, you can use a chain. This is a linear group of views that are linked together with bidirectional constraints. The chain controls each view’s position, so you can use it to evenly space the views out, or pack them in the center of the blueprint.


We’re going to create a horizontal chain

To see how this works, we’re going to create a chain that controls the position of three buttons. The buttons will be lined up in a horizontal row, and evenly spaced between each side of the blueprint like this:
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When the app runs, the buttons will maintain their relative positions, regardless of screen size or orientation:
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Let’s find out how to create a chain.






The chain will use three buttons

Before we create the chain, first remove all of the constraints that have been added to the blueprint so far. The quickest way of doing this is with the Clear All Constraints button in the design editor’s toolbar, so click on this button now.
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You also need to get rid of any guidelines, barriers, and edit text views. Do this by selecting each one, and deleting it.

Then add two more buttons to the blueprint so there are three in total, and use the “Orientation for Preview” button in the design editor’s toolbar to change the blueprint’s orientation to landscape. This will make it easier to see the chain.
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When you’ve added the buttons, the blueprint should look something like this:
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Align the views we’re going to chain

Chains work best when views are aligned. First, add a constraint that connects the first button to the top of the blueprint, and set its margin to 64. Then select all three buttons, and use the Align button in the design editor’s toolbar to align their top edges. The blueprint should look like this.
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Now that the buttons are nicely aligned, let’s go ahead and create the chain.






Create the horizontal chain

To create the chain, select all three buttons, then right-click on one of them. From the menu that appears, choose the Chains option, followed by Create Horizontal Chain.
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When the horizontal chain is created, it joins the buttons together, and fastens the first and last view to the blueprint’s vertical edges. The chain should look something like this:
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By default, views in a chain are evenly spaced out between the blueprint’s edges. You can change this behavior by right-clicking on one of the chain’s views, selecting the Chains option from the menu that appears, and then choosing Horizontal Chain Style.

Possible chain style options include spread, spread inside, and packed. See if you can work out what these options do by having a go at the following exercise.


[image: Images] Exercise

Right-click on one of the buttons in the horizontal chain, select the Chains option from the menu that appears, and then choose Horizontal Chain Style. What happens to the views when you choose each option?

Draw the blueprint for each option below, and describe how it arranges the views.

Spread:

Spread inside:

Packed:




[image: Images] Exercise Solution

Right-click on one of the buttons in the horizontal chain, select the Chains option from the menu that appears, and then choose Horizontal Chain Style. What happens to the views when you choose each option?

Draw the blueprint for each option below, and describe how it arranges the views.

Spread:
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Spread inside:
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Packed:
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There are different styles of chain

As you have discovered, you can choose different chain styles to change how a chain arranges its views.


Spread spaces out views between the blueprint’s edges

The default style is spread. This is used to evenly distribute the views between the blueprint’s edges like this:
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Spread inside moves the first and last view to the edges

The spread inside style is similar to spread, except that it moves the first and last view to the blueprint’s edges. It then evenly spaces out any remaining views like so:
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Packed moves the views together

The packed style is used to pack views together. It then centers the entire group of views like this:
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Now that you’ve seen what these options do, let’s take the app for a test drive.
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When we use the spread style of chain and run the app, the buttons are evenly spread in the device screen. This is irrespective of screen orientation.
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Always test layouts on a variety of device sizes and orientations to make sure they look and behave how you want.




there are no Dumb Questions

Q: Can I make views a fixed size?

A: Yes. It’s not generally recommended because it means they can’t grow or shrink to fit the size of their contents, or the size of the screen.

If you definitely do need a fixed size view, you can either update its attributes, or use its corner handles to resize it in the blueprint.

Q: Can I attach a chain to a guideline?

A: Yes, you can.

Q: What happens if I make a view invisible?

A: It depends how you do it.

If you set a view’s visibility attribute to invisible, the view won’t appear on the screen, and there’ll be an empty space in its place.

If you set it to gone, the view takes up no space on the screen, and things like chains will act as though it’s not there.
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She’s right.

Constraint layouts can include both horizontal and vertical chains, and a single view can belong to both types. You can use this to arrange views in a grid.

The blueprint above, for example, shows six buttons arranged in a grid. Each row is a horizontal chain, and the leftmost buttons form a vertical chain:


Another way in which you can create grids is to use a flow. Let’s find out what this is, and how to use it.




A flow is like a multi-line chain

A flow is like a chain that can span multiple rows. It’s invaluable when, say, you want to display lots of views in a row, but they might not fit on the screen for some screen sizes or orientations.

As an example, suppose you have a chain that displays six buttons in a horizontal row. When the orientation is landscape, they are displayed like this:
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But when the orientation is changed to portrait, there’s not enough room to display all of the views:
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If you replace the chain with a flow, any views that can’t fit on the first row will flow onto a second row like this:
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Let’s see how flows work by building the above layout.




How to add a flow

First, remove any constraints by clicking on the Clear All Constraints button in the design editor’s toolbar. Then add extra buttons to the blueprint so there are six in total like this:
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Next, select all of the buttons, click on the Guidelines button in the design editor’s toolbar, and choose the Flow option. This adds the flow component.

We now need to tweak the flow component’s settings to make it behave the way we want. To do this, select the flow in the component tree, then use the blueprint or constraint widget to add constraints to connect its sides and top to the edges of the blueprint. Change its layout_width attribute to “0dp” so that it matches its constraints. Finally, search for its flow_wrapMode attribute in the Attributes panel, and set this to “chain”.

When you’ve made all of these changes, the blueprint should look something like this when the orientation is landscape:
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If you change the orientation to portrait, the blueprint should look like this instead:
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Once you’ve created a flow, you can tweak the way in which it displays its views. Let’s see how.




You can control the flow’s appearance

The main way in which you can alter the flow’s appearance is with its flow_wrapMode attribute.


Use “chain” to create a multi-line chain

If you set the flow_wrapMode attribute to chain, the flow behaves like a flexible chain that lets its views flow onto extra rows.

With this option, you can make further changes to the flow’s appearance by changing the value of its flow_horizontalStyle attribute. Possible options for this attribute are spread, spread inside, and packed. These have exactly the same effect as when you used them with chains. The packed option, for example, packs the views together like this:
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Use “aligned” to line up the views

If you set the flow_wrapMode attribute to aligned, the views flow onto extra rows, and they are lined up like this:
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You can also set the flow_wrapMode attribute to none or leave it unset. This makes the flow behave like a normal chain so that its views don’t flow onto a second row.






The full code for activity_main.xml

Flows can sometimes be a little tricky to get right, so here’s our full code for activity_main.xml; if you want to, replace the code for this file so it matches the code shown here:
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Let’s take the app for a test drive.
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When we use the chain style of flow and run the app, the buttons are evenly spread in the device screen when the orientation is landscape.

When we change the orientation to portrait, any buttons that don’t fit onto the first row flow onto the second.
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Congratulations! You’ve now learned how to design super-flexible screens using constraint layouts. As well as looking and behaving the way you want, they don’t use nested layouts, so they’re extremely efficient.


Before you move on to the next chapter, why not put your new skills into practice, and try experimenting with some of the techniques you’ve learned?






Your Android Toolbox
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You’ve got Chapter 4 under your belt and now you’ve added constraint layouts to your toolbox.
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Bullet Points


	Constraint layouts are designed to work with Android Studio’s design editor.


	Position views by adding constraints. Each view needs at least one horizontal and one vertical constraint.


	Center views by adding constraints to opposite sides of the view. Change the view’s bias to update its position between the constraints.


	You can change a view’s size to match its constraints if the view has constraints on opposing sides.


	You can align views to one another, or use a guideline or barrier.


	A guideline is positioned a fixed distance or percentage from the blueprint’s edge.


	A barrier moves as its views change size.


	Use a chain to control a linear group of views. Chains can be horizontal or vertical.


	Horizontal and vertical chains can work together to display views in a grid.


	The spread chain style spreads its views out evenly.


	The spread inside chain style moves its outer views to the edges, and the inner views are spread out evenly.


	The packed chain style packs views together in the center.


	A flow is like a multi-line chain.












Chapter 5. The Activity Lifecycle: Being an Activity


[image: image]




Activities form the foundation of every Android app.

So far you’ve seen how to create an activity, and use it to interact with the user. But if you don’t know about the activity lifecycle, some of its behavior might take you by surprise. In this chapter, you’ll learn what happens when an activity is created and destroyed, and how this can lead to unexpected consequences. You’ll find out how to control its behavior when it’s made visible, or hidden. You’ll even discover ways of saving and restoring your activity’s state, just when you need it. Read on to find out more…


How do activities really work?

So far you’ve seen how to create an interactive app by specifying how the app should behave in its activity code. But there are still lots of things you don’t yet know about how activities function.

How long does an activity live for? What happens when your activity disappears from the screen? Is it still running? Is it still in memory? And what happens if your app gets interrupted by an incoming phone call?

You want to be able to control the behavior of your activities in a whole range of different circumstances, so we’re going to take a closer look at how activities work under the hood. We’ll look at some common ways in which your apps can break, and how you can fix them using the activity lifecycle methods. We’ll explore these functions using a Stopwatch app as an example.


Introducing the Stopwatch app

The Stopwatch app has four views: a view that displays the elapsed time, a Start button that starts the stopwatch, a Pause button that pauses it, and a Reset button that sets the timer value back to 0. Here’s what the app looks like:
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We’ll build the app over the next few pages, and we’ll start by creating a new project.






Create a new project

Create a new Android Studio project using the same steps you used in previous chapters. Choose the Empty Activity option, enter a name of “Stopwatch” and a package name of “com.hfad.stopwatch”, and accept the default save location. Make sure the language is set to Kotlin and the minimum SDK is API 21 so it will run on most Android devices.


Add String resources for the text labels

The Stopwatch layout features three buttons labeled Start, Pause, and Reset. We’ll add these labels to strings.xml as !String resources so the app can look up their values at runtime.

To add the String resources, open the file strings.xml in the app/src/main/res/values folder, and update it so it includes the changes below:


[image: image]




Now that we’ve added the String resources, let’s build the layout.




The layout includes a Chronometer view

The layout is comprised of three buttons, and a view that displays the number of seconds on the stopwatch. To display the number of seconds, we’ll use a chronometer.

A chronometer is a type of text view that acts as a simple timer. It has built-in methods you can use to start and stop it, and it displays the elapsed time.

You add a chronometer to your layout using the <Chronometer> element. The following code, for example, adds a Chronometer view with an ID of “stopwatch” that is just large enough for its contents:

<Chronometer
    android:id="@+id/stopwatch"
    android:layout_width="wrap_content"
    android:layout_height="wrap_content" />
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You’ll learn more about how the chronometer works when we write the activity code. First, let’s look at the full code for the layout.






The full code for activity_main.xml

The full code for activity_main.xml features a Chronometer view and three buttons. Update your code in activity_main.xml so that it matches the code below:
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The layout is now complete. Next, let’s move on to the activity.




The activity code controls the stopwatch

The activity code needs to specify how the Start, Pause, and Reset buttons control the stopwatch. The Start button needs to start it running (if it’s not running already), the Pause button needs to pause it, and the Reset button needs to set it back to 0.

The buttons will control the stopwatch by accessing the Chronometer view’s built-in properties and methods. Let’s take a look at these.
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The Chronometer’s key properties and methods

As we said earlier, the Chronometer view is a type of TextView. It inherits all of TextView’s properties and methods, and defines some new ones too.

Here are all the Chronometer properties and methods we’ll be using in the MainActivity code:




The base property

The Chronometer base property is used to set the start time: the time from which the chronometer will start counting.

You set the start time to the current time by setting the base property to SystemClock.elapsedRealtime() using code like this:
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SystemClock.elapsedRealtime() returns the number of milliseconds since the device was booted. Setting the base property to this value means that the time that’s displayed is set to 0.




The start() method

The start() method makes the chronometer start counting from the base time:
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The stop() method

This pauses the chronometer so it stops counting:
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Now that you know about the Chronometer view’s properties and methods we’ll be using, let’s look at the activity code.


[image: Images] Serious Coding

You can find out more about using the Chronometer view in the online documentation here:

https://developer.android.com/reference/android/widget/Chronometer








The full code for MainActivity.kt

The code for MainActivity requires an OnClickListener for each button. The one for the Start button needs to start the stopwatch if it’s not already running, the one for the Pause button needs to pause it, and the Reset button’s OnClickListener needs to set the display back to 0.

We’re using three properties to help us with this: stopwatch, running, and offset.

The stopwatch property holds a reference to the Chronometer view.

The running property records whether the stopwatch is running. We’ll set it to true when the Start button’s clicked, and false when the user clicks the Pause button.

The offset property is used to display the correct time on the stopwatch if the stopwatch has been paused and restarted. Without this, the stopwatch will display the incorrect time.

We’ve also included two methods (setBaseTime and saveOffset) to help make the code more readable.

Here’s the full code for MainActivity.kt; update your code to include all of the changes:
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Let’s run through how we expect the code to work.




What happens when you run the app


	The user runs the app, and MainActivity starts.

The running and offset properties are initialized. running is set to false, and offset is set to 0.
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	MainActivity’s onCreate method gets called.

The activity_main.xml layout is linked to the activity, and the stopwatch property is given a reference to the Chronometer view.
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	The user clicks the Start button.

The stopwatch.base property is set to SystemClock.elapsedRealtime(), its start() method is called, and running is set to true. The stopwatch starts running.
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	The user clicks the Pause button.

MainActivity updates the offset property and calls the stopwatch stop() method and running is set to false. The stopwatch pauses.
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	The user clicks the Reset button.

The offset property is set to 0, and the stopwatch.base property is reset to SystemClock.elapsedRealtime().
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	The user clicks the Start button again.

MainActivity uses the offset value to adjust the stopwatch.base property, calls its start() method, and sets running to true. The stopwatch starts running again.
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Let’s take the app for a test drive.
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When we run the app, it seems to work as we expect it to. We can start, pause, and reset the stopwatch without any problems.
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But there’s just one problem…

When we turn the device so the screen rotates, the app goes wrong. The stopwatch sets itself back to 0 and stops running.
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So why does the app break when we rotate the screen? Let’s go behind the scenes to find out more.






What happens when the app runs

The following things happen when the code runs:


	Click on the Start button to start the stopwatch.

The stopwatch starts, and the running property is set to true.
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	Rotate the device screen.

Android sees that the screen orientation has changed, and it destroys MainActivity. Its property values are lost.
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	MainActivity restarts.

The activity is recreated, all its properties are reinitialized, and onCreate() runs again. The stopwatch doesn’t restart as onCreate() doesn’t tell it to.
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Rotating the screen changes the device configuration

When Android runs your app and starts an activity, it takes into account the device configuration. By this we mean the configuration of the physical device (such as the screen size, screen orientation, and whether there’s a keyboard attached) and also configuration options specified by the user (such as the locale).

Android needs to know what the device configuration is when it starts an activity because the configuration can impact what resources are needed for the application. You may need to use a different layout if the device screen is in landscape mode rather than portrait, for instance, and a different set of String values if the locale is France.
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The device configuration includes options specified by the user (such as the locale), and options relating to the physical device (such as the orientation and screen size). A change to any of these options results in the activity being destroyed and then recreated.



When the device configuration changes, anything that displays a user interface needs to be updated to match the new configuration. If you rotate the screen, for example, Android spots the orientation has changed, and classes this as a change to the device configuration. It destroys the current activity, and then recreates it so that resources appropriate to the new configuration get picked up.




An activity’s states

When Android creates and destroys an activity, the activity moves from being launched to running to being destroyed.

The main state of an activity is when it’s running or active. An activity is running when it’s in the foreground of the screen, it has the focus, and the user can interact with it. The activity spends most of its life in this state. An activity starts running after it has been launched, and at the end of its life, the activity is destroyed.
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When an activity moves from being launched to being destroyed, it triggers key activity lifecycle methods: the onCreate() and onDestroy() methods. These are lifecycle methods that the activity inherits, and that you can override.

The onCreate() method gets called immediately after your activity is launched. This method is where you do all your normal activity setup such as calling setContentView(). You should always override this method. If you don’t override it, you won’t be able to tell Android what layout your activity should use.

The onDestroy() method is the final call you get before the activity is destroyed. There are a number of situations in which an activity can get destroyed—for example, if it’s been told to finish, if the activity is being recreated due to a change in device configuration, or if Android has decided to destroy the activity in order to save space.

We’ll take a closer look at how these methods fit into the activity states on the next page.


An activity is running when it’s in the foreground of the screen.

onCreate() gets called when the activity is first created, and it’s where you do your normal activity setup.

onDestroy() gets called just before your activity gets destroyed.






The activity lifecycle: from create to destroy

Here’s an overview of the activity lifecycle from birth to death. As you’ll see later in the chapter, we’ve left out some of the details because at this point we’re just focusing on the onCreate() and onDestroy() methods.
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	The activity gets launched.

The activity object is created and its constructor is run.


	The onCreate() method runs immediately after the activity is launched.

The onCreate() method is where any initialization code should go, as this method always gets called after the activity has launched but before it starts running.


	An activity is running when it’s visible in the foreground and the user can interact with it.

This is where an activity spends most of its life.


	The onDestroy() method runs immediately before the activity is destroyed.

The onDestroy() method enables you to perform any final cleanup such as freeing up resources.


	After the onDestroy() method has run, the activity is destroyed.

The activity ceases to exist.




Note

If your device is extremely low on memory, onDestroy() might not get called before the activity is destroyed.



The onCreate() and onDestroy() methods are two of the activity lifecycle methods. So where do these methods come from?




Your activity inherits the lifecycle methods

The activity lifecycle methods are defined in the android.app.Activity class. Each activity you create is a subtype of this class, so it inherits these methods.

Here’s a diagram showing the main classes in your activity’s class hierarchy:
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Now that you know more about how your activity gets its lifecycle methods, let’s see how you deal with device configuration changes.




Save the current state in a Bundle

As you saw earlier, the Stopwatch app went wrong when we rotated the device. MainActivity was destroyed and recreated, so all the property values were lost, and the Chronometer view was reset.

To fix this bug, we’ll save the state of the Chronometer and property values before the activity gets destroyed, and restore them when the activity gets recreated. We’ll save the values in a type of object called a Bundle.

A Bundle is a type of object that’s used to hold key/value pairs. Before the activity is destroyed, Android lets you put key/value pairs into a Bundle. This Bundle is then picked up by the new instance of the activity when it’s recreated. Using a Bundle therefore gives you a way of reinstating an activity’s state when you rotate the device screen.

Before we show you how the Bundle is passed between activity instances, let’s look at how you add and retrieve values.
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Add values using put methods

You add key/value pairs to a Bundle using put methods. The putLong method puts a Long value into a Bundle, putBoolean() adds a Boolean, and so on. The following code, for example, puts a key of “answer” and an Int value of 42 into a Bundle named bundle:

bundle.putInt("answer", 42)

You can save multiple key/value pairs to a Bundle. Each key must be of type String?, and the value must match the method call. You can’t, say, put an Int value into a Bundle using the putString() method without upsetting the compiler.
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Retrieve values using get methods

Once you’ve put a key/value pair into a Bundle, you can retrieve the value using the Bundle’s get methods. The getLong() method lets you get a Long value, for example, and you use the getBoolean() method to retrieve a Boolean.

Each get method takes one parameter: the name of the key whose value you want to get. The following code, for example, gets the value that’s saved against a key of “answer” in a Bundle named bundle:

val answerOfLife = bundle.getInt("answer")

Now that you know how to add and retrieve values using a Bundle, let’s find out how to use one to save and restore an activity’s state.






Save the state using onSaveInstanceState()

Bundles are passed from one instance of an activity to another using two methods: onSaveInstanceState() and onCreate(). onSaveInstanceState() lets you add values to a Bundle before the activity is destroyed, and onCreate() picks the Bundle up again when the activity has been recreated.

Each activity inherits the onSaveInstanceState() method from its Activity superclass. It gets called just before the activity is destroyed, and takes one parameter: a Bundle.

You override the onSaveInstanceState() method in your activity using code like this:

override fun onSaveInstanceState(savedInstanceState: Bundle) {
    savedInstanceState.putInt("answer", 42)
    super.onSaveInstanceState(savedInstanceState)
}
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The above example puts a key of “answer” and an Int value of 42 into the onSaveInstanceState() method’s Bundle (named savedInstanceState). It then calls the superclass version of onSaveInstanceState(), which saves the state of the view hierarchy.


Restore the state using onCreate()

As you already know, the onCreate() method gets called when the activity is recreated, and it takes one parameter, a Bundle?. If the activity’s being created from scratch, the Bundle? will be null, but if the activity’s being recreated, it’s the same Bundle object that was used by onSaveInstanceState().

You use the onCreate() method to get values from the Bundle using code like this:
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So what code changes do we need to make to the Stopwatch app?






The updated MainActivity.kt code

We’ve updated the MainActivity code so that if the user rotates the device, its state gets saved in a Bundle using the onSaveInstanceState() method, and restored via onCreate(). Update your MainActivity.kt code to include these changes (below in bold):
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Let’s run through what the code does, and take the app for a test drive.




What happens when you run the app


	The user starts the app, and clicks on the Start button.

The stopwatch starts and the running property is set to true.
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	The user rotates the device screen.

Android views this as a configuration change, and gets ready to destroy the activity. Before the activity is destroyed, onSaveInstanceState() gets called. The onSaveInstanceState() method saves the offset, running and stopwatch.base values to a Bundle.
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	Android destroys the activity, and then recreates it.

The activity’s property values get reset.
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	The onCreate() method gets called.

It uses the values saved in the Bundle to set the property values.
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	The stopwatch starts running again and displays the correct time.
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[image: Images] Test Drive

Make the changes to your activity code, then run the app.

When we click on the Start button, the timer starts, and it continues when we rotate the device screen.
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there are no Dumb Questions

Q: Remind me, why does Android recreate the activity just because I rotate the screen?

A: The onCreate() method is normally used to set up the screen. If your code in onCreate() depends upon the screen configuration (for example, if you have different layouts for landscape and portrait), then you would want onCreate() to be called every time the configuration changes. Also, if the user changes their locale, you might want to recreate the UI in the local language.

Q: Why doesn’t Android store every instance variable automatically? Why do I have to write all that code myself?

A: It’s because you might not want every instance variable to be stored. For example, you might have a variable that stores the current screen width. You would want that variable to be recalculated the next time onCreate() is called.

Q: You mentioned AppCompatActivity is part of Android Jetpack. Is it in a separate library? Do I need to update the build.gradle files?

A: AppCompatActivity is part of the AppCompat library. We’ve not told you to update the build.gradle files because Android Studio should have already included this library for you. If you want to double-check, look for an AppCompat dependency in the app build.gradle file.






Activity Magnets
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The activity below is for a new Greetings app. You enter your name in an edit text (with the ID name), and when you click on a button (with the ID button), the text in the text view (with the ID hello) is updated to include your name.

When you run the app and rotate the screen, the text in the hello text view gets lost. Use the magnets below to make sure the text gets reinstated in this situation.
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Activity Magnets Solution
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The activity below is for a new Greetings app. You enter your name in an edit text (with the ID name), and when you click on a button (with the ID button), the text in the text view (with the ID hello) is updated to include your name.

When you run the app and rotate the screen, the text in the hello text view gets lost. Use the magnets below to make sure the text gets reinstated in this situation.
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There’s more to an activity’s life than create and destroy

So far we’ve looked at the create and destroy parts of the activity lifecycle (and a little bit in between), and you’ve seen how to deal with configuration changes such as screen orientation. But there are other events in an activity’s life that you might want to deal with to get the app to behave the way you want.

As an example, suppose the stopwatch is running and you get a phone call. Even though the stopwatch isn’t visible, it will continue running. But what if you want the stopwatch to pause while it’s hidden, and resume once the app is visible again?

Note

Even if you don’t really want your stopwatch to behave like this, just play along with us. It’s a great excuse to look at more lifecycle methods.




Start, stop, and restart

Fortunately, it’s easy to handle actions that relate to an activity’s visibility if you use the right lifecycle methods. In addition to the onCreate() and onDestroy() methods, which deal with the overall lifecycle of the activity, there are other lifecycle methods that deal with an activity’s visibility.

Specifically, there are three key lifecycle methods that can run when an activity becomes visible or invisible to the user: onStart(), onStop(), and onRestart(). Just as with onCreate() and onDestroy(), your activity inherits them from the Android Activity class.

Here’s an overview of these methods:


An activity’s state is stopped if it’s completely hidden by another activity and isn’t visible to the user. The activity still exists in the background and maintains all state information.






	Method
	When it’s called



	onStart()
	When your activity becomes visible.



	onStop()
	When the activity has stopped being visible. This might be because it’s completely hidden by another activity that’s appeared on top of it, or because the activity is about to be destroyed.



	onRestart()
	After the activity has been made invisible, before it gets made visible again.





We’ll take a closer look at how these fit in with the onCreate() and onDestroy() methods on the next page.






The visible lifecycle

Let’s build on the lifecycle diagram you saw earlier in the chapter, this time including the onStart(), onStop(), and onRestart() methods (the new bits are in black):
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	The activity gets launched, and the onCreate() method runs.

Any activity initialization code in the onCreate() method runs. At this point, the activity isn’t yet visible, as no call to onStart() has been made.


	The onStart() method runs. It gets called when the activity is about to become visible.

After the onStart() method has run, the user can see the activity on the screen.


	The onStop() method runs when the activity stops being visible to the user.

After the onStop() method has run, the activity is no longer visible.


	If the activity becomes visible to the user again, the onRestart() method gets called followed by onStart().

The activity may go through this cycle many times if the activity repeatedly loses visibility and then becomes visible again.


	Finally, the activity is destroyed.

The onStop() method will get called before onDestroy().







We need to implement two more lifecycle methods

There are two things we need to do to update the Stopwatch app. First, we need to implement the activity’s onStop() method so that the stopwatch pauses when the app isn’t visible. Once we’ve done that, we need to implement onRestart() so that the stopwatch starts again when the app is visible.

Let’s start with the onStop() method.


When you override any activity lifecycle method in your activity, you need to call the Activity superclass method or the compiler will complain.




Implement onStop() to pause the stopwatch

You override the onStop() method by adding the following method to your activity:

override fun onStop() {
    super.onStop()
    //Code to run when the activity stops
}

The line:

super.onStop()

calls the onStop() method in the Activity superclass. You need to add this line of code whenever you override the onStop() method to make sure the activity gets to perform any other actions in the superclass onStop() method. If you bypass this step, Android will generate an exception. This applies to all of the lifecycle methods; if you override any of the Activity lifecycle methods in your activity, you must call the superclass method or the compiler will get upset.

We need to get the stopwatch to stop if it’s running when the onStop() method is called. To do this, we need to call the saveOffset() method—which makes sure we can later restart the stopwatch from the same displayed time—and then stop the stopwatch. Here’s the code:
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So now the stopwatch stops when the activity is no longer visible. The next thing we need to do is get the stopwatch to start again when the activity becomes visible.






Restart the stopwatch when the app becomes visible

When the activity becomes visible again, two key lifecycle methods get called: onStart() and onRestart().

OnStart() is called when the activity is about to become visible. This can be when the activity is first created, or when it becomes visible again after losing its visibility.

You implement the onStart() method using code like this:

override fun onStart() {
    super.onStart()
    //Code to run when the activity starts
}

As with the onStop() method, the line:

super.onStart()

calls the onStart() method in the Activity superclass.

The onRestart() method is called before onStart(), but only when the activity becomes visible again after previously losing visibility. It’s not called when the activity first becomes visible.

You implement the onRestart() method using code like this:

override fun onRestart() {
    super.onRestart()
    //Code to run when the activity restarts
}


onStart() gets called whenever the activity becomes visible.

onRestart() only gets called when the activity becomes visible again after losing visibility.



In the Stopwatch app, we want the stopwatch to start running again when the activity regains visibility, so we’ll implement the onRestart() method. The code looks like this:
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The updated MainActivity.kt code

Here is the code for MainActivity.kt, including the onStop() and onRestart() methods; update the code so it includes the changes below (in bold):


[image: image]







What happens when you run the app


	The user starts the app, and clicks the Start button to set the stopwatch going.

The stopwatch starts, and the running property is set to true.
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	The user navigates to the device’s home screen so the Stopwatch app is no longer visible.

The onStop() method gets called, the offset property is updated, and the stopwatch is stopped.


[image: image]





	The user navigates back to the Stopwatch app.

The onRestart() method gets called, the stopwatch.base property is updated, the stopwatch starts, and the offset property is set to 0. The stopwatch starts from the correct time.
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[image: Images] Test Drive

When we run the app and click on the Start button the timer starts. It stops when the app is no longer visible, and restarts when the app becomes visible again.
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there are no Dumb Questions

Q: Could we have used the onStart() method instead of onRestart() to set the stopwatch running again?

A: Yes. When an activity becomes visible after having previously been invisible, both onRestart() and onStart() get called, so we could have used either method.

Q: So why did we use onRestart() and not onStart()?

A: Unlike onRestart(), onStart() also gets called when the activity first becomes visible after it’s been created. This means that it’s slightly more efficient to use onRestart() than it is to use onStart().
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The activity code on the right changes the value of a property named x at various stages of the activity lifecycle. See if you can determine which lifecycle methods get called and the final value of x after each of the actions below.


	The user opens the app and it starts running.


	The user opens the app and it starts running. The user then rotates the device.


	The user opens the app and it starts running. The user navigates to the Android Home screen, then returns to the app.




package com.hfad.lifecycleexercise

import androidx.appcompat.app.AppCompatActivity
import android.os.Bundle

class MainActivity : AppCompatActivity() {

    var x = 0

    override fun onCreate(savedInstanceState: Bundle?) {
        super.onCreate(savedInstanceState)
        setContentView(R.layout.activity_main)
        x = savedInstanceState?.getInt("x") ?: 2
    }

    override fun onRestart() {
        super.onRestart()
        x -= 7
    }

    override fun onStart() {
        super.onStart()
        x += 6
    }

    override fun onStop() {
        super.onStop()
        x *= 2
    }

    override fun onSaveInstanceState(savedInstanceState: Bundle) {
        savedInstanceState.putInt("x", x + 1)
        super.onSaveInstanceState(savedInstanceState)
    }
}
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The activity code shown next changes the value of a property named x at various stages of the activity lifecycle. See if you can determine which lifecycle methods get called and the final value of x after each of the actions below.


	The user opens the app and it starts running.


	onCreate(): x = 2


	onStart():. x = 8


	The final value of x is 8.





	The user opens the app and it starts running. The user then rotates the device.


	onCreate(): x = 2


	onStart(): x = 8


	onStop(): x = 16


	onSaveInstanceState(): x = 16

Note

While onSaveInstanceState() saves a value of 17 to the Bundle, x isn’t set until the onCreate() method runs.




	onCreate(): x = 17


	onStart(): x = 23


	The final value of x is 23.




Note

Here, onRestart() doesn’t get called because the app doesn’t lose visibility.




	The user opens the app and it starts running. The user navigates to the Android Home screen, then returns to the app.


	onCreate(): x = 2


	onStart(): x = 8


	onStop(): x = 16


	onRestart(): x = 9


	onStart(): x = 15


	The final value of x is 15.







package com.hfad.lifecycleexercise

import androidx.appcompat.app.AppCompatActivity
import android.os.Bundle

class MainActivity : AppCompatActivity() {

    var x = 0

    override fun onCreate(savedInstanceState: Bundle?) {
        super.onCreate(savedInstanceState)
        setContentView(R.layout.activity_main)
        x = savedInstanceState?.getInt("x") ?: 2
    }

    override fun onRestart() {
        super.onRestart()
        x -= 7
    }

    override fun onStart() {
        super.onStart()
        x += 6
    }

    override fun onStop() {
        super.onStop()
        x *= 2
    }

    override fun onSaveInstanceState(savedInstanceState: Bundle) {
        savedInstanceState.putInt("x", x + 1)
        super.onSaveInstanceState(savedInstanceState)
    }
}






What if an activity is only partially visible?

So far you’ve seen what happens when an activity gets created and destroyed, and you’ve also seen what happens when an activity becomes visible, and when it becomes invisible. But there’s one more situation you need to consider: when an activity is visible but doesn’t have the focus.

When an activity is visible but doesn’t have the focus, the activity is paused. This can happen if another activity appears on top of your activity that isn’t full-size or that’s transparent. The activity on top has the focus, but the one underneath is still visible and is therefore paused.
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An activity has a state of paused if it’s lost the focus but is still visible to the user. The activity is still alive and maintains all its state information.



There are two lifecycle methods that get involved when the activity is paused and when it becomes active again: onPause() and onResume(). onPause() gets called when your activity is visible but another activity has the focus. onResume() is called immediately before your activity is about to start interacting with the user. Let’s look at how these methods fit in with the rest of the activity lifecycle.




The foreground lifecycle

Let’s build on the lifecycle diagram you saw earlier in the chapter, this time including the onResume() and onPause() methods (the new bits are in black):
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	The activity gets launched, and the onCreate() and onStart() methods run.

At this point, the activity is visible, but it doesn’t have the focus.


	The onResume() method runs. It gets called when the activity is about to move into the foreground.

After the onResume() method has run, the activity has the focus and the user can interact with it.


	The onPause() method runs when the activity stops being in the foreground.

After the onPause() method has run, the activity is still visible but doesn’t have the focus.


	If the activity moves into the foreground again, the onResume() method gets called.

The activity may go through this cycle many times if the activity repeatedly loses and then regains the focus.


	If the activity stops being visible to the user, the onStop() method gets called.

After the onStop() method has run, the activity is no longer visible.


	If the activity becomes visible to the user again, the onRestart() method gets called, followed by onStart() and onResume().

The activity may go through this cycle many times.


	Finally, the activity is destroyed.

As the activity moves from running to destroyed, the onPause() and onStop() methods get called before the activity is destroyed.







Pause the stopwatch if the activity’s paused

Let’s get back to the Stopwatch app.

So far we’ve made the stopwatch pause if the Stopwatch app isn’t visible, and made it restart when the app becomes visible again. We did this by overriding the onStop() and onRestart() methods.

Let’s get the app to have the same behavior if the app is only partially visible. We’ll get the stopwatch to pause if the activity is paused, and start again when the activity is resumed. So which lifecycle methods do we need to implement?

The easy answer is that we need to use the onPause() and onResume() methods, but we can take this one step further. We’ll use these methods to replace the calls to onStop() and onRestart() that we’ve already implemented.

If you look again at the lifecycle diagram, calls are made to onPause() and onResume()—in addition to onStop(), onStart(), and onRestart()—whenever an activity is stopped and restarted. Because we want the app to have the same behavior irrespective of whether the activity has been paused or stopped, we can use the onPause() and onResume() methods for both situations.

You implement the onPause() and onResume() methods using code like this:
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override fun onPause() {
    super.onPause()
    //Code to run when the activity pauses
}

override fun onResume() {
    super.onResume()
    //Code to run when the activity resumes
}

As before, the calls to super.onPause() and super.onResume() are mandatory. They call the onPause() and onResume() methods in the Activity superclass, and without these method calls, the code won’t compile.

We want to replace the onStop() and onRestart() methods in MainActivity.kt with implementations of onPause() and onResume(). See if you can figure out the required code changes by having a go at the following exercise.


[image: Images] Sharpen your pencil

We want the stopwatch to pause each time MainActivity loses the focus, and start when it regains it. Update the MainActivity.kt code below to include the required code changes.
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[image: Images] Sharpen your pencil Solution

We want the stopwatch to pause each time MainActivity loses the focus, and start when it regains it. Update the MainActivity.kt code below to include the required code changes.
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The complete MainActivity.kt code

Here’s the full MainActivity.kt code for the finished app; update your code to include the changes (in bold):
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Before we take the app for a test drive, let’s go through what happens when the code runs.




What happens when you run the app


	The user starts the app, and clicks the Start button to set the stopwatch going.

The stopwatch starts and the running property is set to true.
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	Another activity appears in the foreground, leaving MainActivity partially visible.

The onPause() method gets called, the offset property is updated, and the stopwatch is stopped.
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	MainActivity returns to the foreground.

The onResume() method gets called, the stopwatch.base property is updated, the stopwatch starts, and the offset property is set to 0. The stopwatch starts from the correct time.
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When we run the app and click on the Start button, the timer starts; it pauses when the app is partially obscured by another activity; and it starts again when the app is back in the foreground.
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Congratulations! You’ve built a working Stopwatch app, and learned how to use Android’s activity lifecycle methods to take control of your app’s behavior.




Your handy guide to the activity lifecycle methods




	Method
	When it’s called
	Next method



	onCreate()
	When the activity is first created. Use it for normal setup, such as creating views. It also gives you a Bundle that contains the previously saved state of the activity.
	onStart()



	onRestart()
	When your activity has been stopped but just before it gets started again.
	onStart()



	onStart()
	When your activity is becoming visible. It’s followed by onResume() if the activity comes into the foreground, or onStop() if the activity is made invisible.
	onResume() or onStop()



	onResume()
	When your activity is in the foreground.
	onPause()



	onPause()
	When your activity is no longer in the foreground because another activity is resuming. The next activity isn’t resumed until this method finishes, so any code in this method needs to be quick. It’s followed by onResume() if the activity returns to the foreground, or onStop() if it becomes invisible.
	onResume() or onStop()



	onStop()
	When the activity is no longer visible. This can be because another activity is covering it, or because this activity is being destroyed. It’s followed by onRestart() if the activity becomes visible again, or onDestroy() if the activity is being destroyed.
	onRestart() or onDestroy()



	onDestroy()
	When your activity is about to be destroyed or because the activity is finishing.
	None








BE the Activity
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Below you’ll see some activity code. Your job is to play like you’re the activity and say which code will run in each of the situations below. We’ve labeled the code we want you to consider. We’ve done the first one to start you off.

User starts the activity and starts using it.


	Code segments A, G, D. The activity is created, then made visible, then receives the focus.




User starts the activity, starts using it, then switches to another app.

User starts the activity, starts using it, rotates the device, switches to another app, then goes back to the activity.

Note

This one’s tough.
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BE the Activity Solution
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On the right, you’ll see some activity code. Your job is to play like you’re the activity and say which code will run in each of the situations below. We’ve labeled the code we want you to consider. We’ve done the first one to start you off.

User starts the activity and starts using it.


	Code segments A, G, D. The activity is created, then made visible, then receives the focus.




User starts the activity, starts using it, then switches to another app.


	Code segments A, G, D, B, E. The activity is created, then made visible, then receives the focus. When the user switches to another app, it loses the focus and is no longer visible to the user.




User starts the activity, starts using it, rotates the device, switches to another app, then goes back to the activity.


	Code segments A, G, D, B, E, H, A, G, D, B, E, C, G, D. First, the activity is created, made visible, and receives the focus. When the device is rotated, the activity loses the focus, stops being visible, and is destroyed. It’s then created again, made visible, and receives the focus. When the user switches to another app and back again, the activity loses the focus, loses visibility, becomes visible again, and regains the focus.





[image: image]







Your Android Toolbox
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You’ve got Chapter 5 under your belt and now you’ve added the activity lifecycle to your toolbox.
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Bullet Points


	The Chronometer view implements a simple timer. Chronometer is a subclass of TextView.


	A device configuration change results in the activity being destroyed and recreated.


	Your activity inherits the lifecycle methods from the android.app.Activity class. If you override any of these methods, you need to call up to the method in the superclass.


	onSaveInstanceState(Bundle) enables your activity to save its state before the activity gets destroyed. You can use the Bundle to restore state in onCreate().


	You add values to a Bundle in onSaveInstanceState() using bundle.put...("name", value).


	You retrieve values from the bundle in onCreate() using bundle.get...("name").


	onCreate() and onDestroy() deal with the birth and death of the activity.


	onRestart(), onStart(), and onStop() deal with the visibility of the activity.


	onResume() and onPause() get called when the activity gains and loses the focus.












Chapter 6. Fragments and Navigation: Finding Your Way
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Most apps require more than one screen.

So far, we’ve just looked at how to create single-screen apps, which is fine for simple applications. But what if you have more complex requirements? In this chapter, you’ll learn how to use fragments and the Navigation component to build multi-screen apps. You’ll learn how fragments are like subactivities with their own methods. You’ll find out how to design effective navigation graphs. Finally, you’ll meet the navigation host and navigation controller, and learn how they help you navigate from place to place.


Most apps need more than one screen

All of the apps you’ve built so far have one thing in common: they each have a single screen. Each app has a single activity with a corresponding layout, which defines the app’s appearance, and how the user can interact with it.

Most apps, however, contain more than one screen. An email app, for example, might have one screen that lets you compose an email, and another that displays a list of emails you’ve received. A calendar app might display a list of events on one screen, and the details of one specific event on another.

We’re going to show you how to build multi-screen apps by creating a Secret Message app. The app will comprise of a welcome screen, a second screen which allows the user to enter a message, and a third which displays an encrypted version of the message.

Here’s what the app will look like:
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Each screen is a fragment

The Secret Message app has three distinct screens, and we’re going to build each screen as a separate fragment. A fragment is like a kind of subactivity that’s displayed inside an activity’s layout. It has Kotlin code that controls its behavior, and an associated layout that defines its appearance.

Here are the three fragments that the app will use:


A fragment has Kotlin code that controls its behavior, and a layout that specifies its appearance.




WelcomeFragment

This is the app’s main screen. It needs to display some introductory text, and a button. The button will be used to navigate to the next screen—MessageFragment.




MessageFragment

This screen will let the user enter a message into an edit text. When the user clicks on its button, the app will navigate to EncryptFragment.




EncryptFragment

This is the final screen. It encrypts the user’s message, and displays the result.
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As you can see, the user needs to be able to navigate between all three fragments. So how will this work?






Navigate between screens using the Navigation component

The best way of navigating between fragments is to use Android’s Navigation component. The Navigation component is part of Android Jetpack, and it helps you implement navigation in a standard way.
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To use the Navigation component in the Secret Message app, we’ll include a single activity named MainActivity. As the user navigates through the app, the activity will display each fragment in turn like this:
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You’ll find out more about fragments and the Navigation component as we build the Secret Message app. Let’s go through the steps we’ll take to create it.




Here’s what we’re going to do

We’re going to start building the Secret Message app in this chapter, and complete it in the next.

Here’s what we’ll do in this chapter:


	Create and display WelcomeFragment.

In this step, we’ll create WelcomeFragment, which will be the app’s first screen. We’ll display this fragment in MainActivity’s layout so the user sees it when the app launches.


[image: image]





	Navigate to MessageFragment.

We’ll create a second fragment named MessageFragment, and navigate to it when the user clicks on a button in WelcomeFragment’s layout. We’ll use Android’s Navigation component to implement navigation.
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Let’s start by creating a new project for the app.




Create a new project
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We’re going to use a new project for the Secret Message app, so create one now using the same steps you used in the previous chapters. Choose the Empty Activity option, enter a name of “Secret Message” and a package name of “com.hfad.secretmessage”, and accept the default save location. Make sure the language is set to Kotlin and the minimum SDK is API 21 so it will run on most Android devices.


Add some String resources

Before we create any fragments, we’re going to add some String resources to the project. We’ll use these to display text in the fragments’ layouts, such as the labels for buttons, and the welcome message on the first screen.

To add the Strings, open the file strings.xml in the SecretMessage/app/src/main/res/values folder, and then add the following resources (in bold) to the file:
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there are no Dumb Questions

Q: Why are we using fragments? Can’t you create a multi-screen app using multiple activities instead?

A: Yes, it’s possible to create multi-screen apps using multiple activities, and up until a few years ago, this is how you’d typically develop apps of this kind.

Since releasing Android’s Navigation component, the Android team recommends using fragments instead. The Navigation component is primarily designed to work with fragments, so this is now the standard way of implementing navigation.








Add WelcomeFragment to the project

We’re going to add a fragment named WelcomeFragment to the project. WelcomeFragment will be the first screen that the user sees when she opens the app, and we’ll use it to display some introductory text about the app, and a button.

To add the fragment, highlight the com.hfad.secretmessage package in the app/src/main/java folder in the project explorer, go to the File menu, and choose New→Fragment→Fragment (Blank).

You will be asked how you want to configure the new fragment. Name the fragment “WelcomeFragment”, and give its layout a name of “fragment_welcome”. Then make sure the language is set to Kotlin, and click on the Finish button.
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When you click on the Finish button, Android Studio creates the new fragment and adds it to the project.




What fragment code looks like

When you create a new fragment, Android Studio adds two files to your project: a Kotlin file that controls the fragment’s behavior, and a layout file that describes the fragment’s appearance.

We’ll look at the Kotlin code first. Go to the com.hfad.secretmessage package in the app/src/main/java folder and open the file WelcomeFragment.kt. Then replace the code that Android Studio generated with the code below:
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Fragment code looks similar to activity code

The above code defines a basic fragment. As you can see, the code for a fragment looks very similar to activity code. Instead of extending AppCompatActivity, however, it extends Fragment.

The androidx.fragment.app.Fragment class is part of Android Jetpack, and it’s used to define a basic fragment. It includes the latest fragment features, while being backward compatible with older versions of Android.

The fragment overrides the onCreateView() method, which gets called as soon as Android needs the fragment’s layout. Nearly every fragment overrides this method, so let’s look at it in more detail.
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The fragment’s onCreateView() method

The onCreateView() method gets called when Android needs access to the fragment’s layout. Overriding this method is optional, but as you need to implement it each time you define a fragment with a layout, you’ll override it for nearly every fragment you create.

The method takes three parameters:
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The first parameter is a LayoutInflater that you use to inflate the fragment’s layout. As you learned in Chapter 3, inflating a layout turns its XML views into objects.

The second parameter is a ViewGroup?. This is the ViewGroup in the activity’s layout that displays the fragment.

Note

You’ll find out more about this a few pages ahead.



The final parameter is a Bundle?. This is used if you’ve previously saved the fragment’s state, and want to reinstate it. It works in a similar way to the Bundle? parameter that’s passed to an activity’s onCreate() method.


Inflate the fragment’s layout, and return it

The onCreateView() method returns a View?, which is an inflated version of the fragment’s layout.
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You inflate the layout using the LayoutInflater’s inflate() method like this:

override fun onCreateView(inflater: LayoutInflater, container: ViewGroup?,
                          savedInstanceState: Bundle?): View? {
    return inflater.inflate(R.layout.fragment_welcome, container, false)
}

The above code is the fragment equivalent of calling an activity’s setContentView() method, as it’s used to inflate the fragment’s layout into a hierarchy of View objects. The above code, for example, inflates WelcomeFragment’s layout fragment_welcome.xml.

Once the fragment’s layout has been inflated, the View hierarchy is inserted into the activity’s layout, and displayed.

Now that you’ve seen WelcomeFragment’s Kotlin code, let’s take a look at its layout.


[image: image]









Fragment layout code looks like activity layout code

As we said earlier, fragments use layout files to describe their appearance. There’s no difference between activity layout and fragment layout code, so you can use any of the views and view groups in your fragment layout code that you’re already familiar with.

We’re going to replace the default layout code Android Studio has generated for us with a linear layout containing a text view that displays a brief description of the app, and a button that we’ll use to navigate to a different fragment later in the chapter.

Open the file fragment_welcome.xml in the app/src/main/res/layout folder, and replace its contents with the code below:


[image: image]




That’s all the code we need for WelcomeFragment (and its layout) for now, so let’s find out how to display it in the app.




You display a fragment in a FragmentContainerView

To display a fragment, you need to add it to an activity’s layout. In this app, for example, we’re going to display WelcomeFragment by adding it to MainActivity’s layout file activity_main.xml.

You add a fragment to a layout using a FragmentContainerView. This is a type of FrameLayout that’s used to display fragments, and you add it to a layout file using code like this:
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You specify which fragment you want to display by setting the FragmentContainerView’s android:name attribute to the fully qualified fragment name, including its package. In the Secret Message app, we want to display the fragment named WelcomeFragment that’s in the com.hfad.secretmessage package, so we’re setting the android:name attribute using:

android:name="com.hfad.secretmessage.WelcomeFragment"
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When Android creates the activity’s layout, it populates the FragmentContainerView with the View object returned by the fragment’s onCreateView() method. This View is the fragment’s user interface, so you can think of the FragmentContainerView as a placeholder for where the fragment’s layout should be inserted:
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Now that you know how to add a fragment to a layout, let’s add WelcomeFragment to MainActivity’s layout.




Update the activity_main.xml code

We want MainActivity to display WelcomeFragment, which means we need to add a FragmentContainerView to its layout.

Here’s the full code for activity_main.xml: replace the code so that it includes the changes shown here:
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The full code for MainActivity.kt

We don’t need to add any extra Kotlin code to MainActivity to make it display a fragment because the layout’s FragmentContainerView handles everything. You just need to make sure that the code in MainActivity.kt looks like this:
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Let’s see what happens when the app runs.






What the code does

The following things happen when the app runs:


	When the app is launched, MainActivity gets created.
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	MainActivity’s onCreate() method runs.

The onCreate() method specifies that activity_main.xml should be used for MainActivity’s layout.
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	activity_main.xml includes a FragmentContainerView.

Its android:name attribute specifies that it needs to display WelcomeFragment.
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	WelcomeFragment’s onCreateView() method is called, which inflates its layout.

WelcomeFragment’s inflated view hierarchy is added to the FragmentContainerView in MainActivity’s layout.


[image: image]





	Finally, MainActivity is displayed on the device.

As the FragmentContainerView includes WelcomeFragment, this fragment is displayed on the screen.
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Now that you’ve seen what happens when the code runs, let’s take the app for a test drive.




[image: Images] Test Drive

When we run the Secret Message app, MainActivity is launched. The FragmentContainerView in MainActivity’s layout includes WelcomeFragment, so the fragment’s layout is displayed on the device.
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You’ve now learned how to create and display a fragment. Before we build a second fragment and learn how to navigate to it, have a go at the following exercise.




Pool Puzzle
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Your job is to take code snippets from the pool and place them into the blank lines in the linear layout. You may not use the same code snippet more than once, and you won’t need to use all the snippets. Your goal is to make the linear layout display two fragments, AFragment and BFragment, so that it displays the screen shown on the right. Hint: both fragments are in a package named com.hfad.exercise.
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Note

Note: each thing from the pool can only be used once!






Pool Puzzle Solution
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Your job is to take code snippets from the pool and place them into the blank lines in the linear layout. You may not use the same code snippet more than once, and you won’t need to use all the snippets. Your goal is to make the linear layout display two fragments, AFragment and BFragment, so that it displays the screen shown on the right. Hint: both fragments are in a package named com.hfad.exercise.
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Create MessageFragment
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So far, we’ve created a fragment named WelcomeFragment, which is displayed in MainActivity’s layout. Next, we’ll create a new fragment named MessageFragment, which we’ll navigate to when the user clicks on WelcomeFragment’s Start button.

We’ll add MessageFragment in the same way we added WelcomeFragment. Highlight the com.hfad.secretmessage package in the app/src/main/java folder in the project explorer, go to the File menu, and choose New→Fragment→Fragment (Blank). Name the fragment “MessageFragment” and its layout “fragment_message”, and make sure the language is set to Kotlin. Then click on the Finish button to add the fragment and its layout to the project.
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Update MessageFragment’s layout

When you create MessageFragment, Android Studio adds two new files to your project: MessageFragment.kt (which specifies the fragment’s behavior), and fragment_message.xml (which defines its appearance). We’ll update both of these files, starting with the layout.

The fragment needs to have an edit text to let the user enter a message, and a button which, later on, will be used for navigation. You’re already familiar with the code to add these views, so update the code in fragment_message.xml so it matches the code shown here:
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That’s all the code we need for MessageFragment’s layout, so let’s go and update its Kotlin code.




Update MessageFragment.kt

MessageFragment’s Kotlin code defines the fragment’s behavior. For now, all we need to do is make sure Android Studio hasn’t added any unnecessary extra code to it that might stop it from working in the way we want.

Go to the com.hfad.secretmessage package in the app/src/main/java folder and open the file MessageFragment.kt. Then replace the code that Android Studio has generated with the code below:


[image: image]




The above code is everything that MessageFragment.kt needs to define a basic fragment. Just like the code you saw for WelcomeFragment, it extends the Fragment class, and overrides its onCreateView() method. This method inflates the fragment’s layout, and returns its root view. It gets called whenever the app needs to display the fragment.

We’ve now finished writing all the layout and Kotlin code that MessageFragment needs. Next, we need to make WelcomeFragment navigate to it. So how is this done?


[image: image]







Use the Navigation component to navigate between fragments

As we said earlier in the chapter, the standard way of navigating between fragments is to use Android’s Navigation component.

The Navigation component is part of Android Jetpack, and it’s a suite of libraries, plug-ins, and tools that you add to your project. It’s extremely flexible, and simplifies many of the complexities of fragment navigation—such as fragment transactions and back stack manipulation—which were previously much harder to implement.

Navigating between fragments is comprised of three main parts:


	[image: Images] A navigation graph

The navigation graph holds all of the navigation-related information that your app requires, and describes the possible paths the user can take when navigating the app.

The navigation graph is an XML resource, but you usually edit it using a visual design editor.
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	[image: Images] A navigation host

A navigation host is an empty container that’s used to display the fragment you navigate to. You add the navigation host to your activity’s layout.
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	[image: Images] A navigation controller

The navigation controller controls which fragment is displayed in the navigation host as the user navigates through the app. You interact with the navigation controller using Kotlin code.
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We’re going to use all three of these to implement navigation in the Secret Message app. First, let’s add the Navigation component’s library to the project.




Use Gradle to add the Navigation component to your project

As you learned in Chapter 4, you add any extra libraries, tools, and plug-ins your app needs by making changes to the build.gradle files. When you create a new project, Android Studio automatically includes two of these files for you: one for the project, and another for the app.

To add the Navigation component, you need to edit both versions of build.gradle. Let’s begin by updating the project version.


Add a version number to the project build.gradle file

We’ll begin by adding a new variable to the project’s build.gradle file that specifies which version of the Navigation component we’re going to use. Using a variable for this version number means that if we add any extra Navigation component libraries (which we’ll do in the next chapter), the version number for each library will stay nice and consistent.

To add the variable, open the file SecretMessage/build.gradle, and add the following line (in bold) to the buildscript section:
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[image: Images] Watch it!

Always click on the Sync Now option after updating the build.gradle files.

Any changes you make (such as adding libraries) don’t come into effect until you sync them.






Add a dependency to the app build.gradle file

Next, you need to add a library dependency to the app’s version of the build.gradle file.

Open the file SecretMessage/app/build.gradle, and add the following line (in bold) to the dependencies section:
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Once you’ve made these changes, click on the Sync Now option that appears at the top of the code editor. This syncs the changes you’ve made with the rest of your project, and adds the library.






Create a navigation graph

Now that we’ve added the Navigation component’s main library to the Secret Message project, we can implement navigation.

We’ll start by adding a navigation graph to the project. Select the SecretMessage/app/src/main/res folder in the project explorer, and then choose File→New→Android Resource File. When prompted, enter a file name of “nav_graph”, choose a resource type of “Navigation”, and click on the OK button. This adds an empty navigation graph file named nav_graph.xml to the SecretMessage/app/src/main/res/navigation folder.
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Once you’ve created the new navigation graph, open it (if it’s not open already) by double-clicking on the nav_graph.xml file in the project explorer. The file should open in the navigation graph design editor, which looks like this:
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Add fragments to the navigation graph

We want the user to be able to navigate from WelcomeFragment to MessageFragment, so we need to add these fragments to the navigation graph as destinations. A destination is a screen in the app—usually a fragment—which the user can navigate to.

We’ll add WelcomeFragment first, as this is the first screen we want the user to see when the app launches. Click on the New Destination button at the top of the design editor, and when prompted, select the option for “fragment_welcome” (WelcomeFragment’s layout). This adds WelcomeFragment to the navigation graph, so it looks like this:
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Next, add MessageFragment to the navigation graph by clicking on the New Destination button, and selecting the “fragment_message” option. This adds the second fragment to the navigation graph like so:


[image: image]







Connect fragments using an action

We next need to specify that the user can navigate from WelcomeFragment to MessageFragment, and this is done with an action. Actions are used to connect destinations in the navigation graph, and they define possible paths the user can take when navigating through the app.

We’re going to add an action that goes from WelcomeFragment to MessageFragment, as this is the direction in which we want the user to navigate through the app. Hover your mouse pointer over WelcomeFragment in the design editor, then click on the circle that appears on its right edge, and drag it to MessageFragment. This draws an arrow—the action—between the two fragments:
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Every action needs a unique ID

Every action must have a unique ID. Android uses this ID to determine which destination needs to be displayed as the user navigates through the app.

Each time you create an action, Android Studio assigns it a default ID. You can edit this ID—and any other of the action’s properties—using the Attributes panel on the right of the navigation graph.

You want the action you just created to have an ID of “action_welcomeFragment_to_messageFragment” so that it matches the code in this chapter. Make sure this is the case by selecting the action (the arrow) in the design editor, and checking the value of its id attribute in the Attributes panel. You’ll use this ID a few pages ahead.
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Navigation graphs are XML resources

Just like a layout, a navigation graph is really just a bunch of XML code. To view the code, click on the Code button at the top of the design editor.

Here’s the underlying XML code for the Secret Message app’s navigation graph nav_graph.xml:
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As you can see, nav_graph.xml has a root element of <navigation>, and contains two <fragment> elements: one for WelcomeFragment, and another for MessageFragment. The <fragment> element for WelcomeFragment includes an extra <action> element, which denotes the action we just added.

Now that we’ve created the navigation graph, let’s move onto the next part of the Navigation component.


Navigation graphs are usually edited using the design editor, but it can still be useful to check the XML.






Add a navigation host to the layout using a FragmentContainerView

As we said earlier, the Navigation component is comprised of three main parts: a navigation graph that defines the possible navigation paths, a navigation host that displays destinations, and a navigation controller that controls which destination is displayed. We’ve just created a navigation graph, so the next thing we’ll add is the navigation host.

You add a navigation host by including one in the activity’s layout. The great news is that the Navigation component comes with a built-in one named NavHostFragment so you don’t have to write one yourself. It’s a subclass of Fragment that implements the NavHost interface.

As NavHostFragment is a type of fragment, you add it to a layout file using a FragmentContainerView. The code looks like this:
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The above code is like the FragmentContainerView code you’ve seen before, but it includes two extra attributes: app:navGraph and app:defaultNavHost.

The app:navGraph attribute tells the navigation host which navigation graph to use, in this case nav_graph.xml. The navigation graph specifies which fragment to display first (its start destination) and lets the user navigate between its destinations.

The app:defaultNavHost attribute lets the navigation host interact with the device back button: you’ll find out more about this in the next chapter.
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Add a NavHostFragment to activity_main.xml

We’re going to add a navigation host to MainActivity’s layout that uses the navigation graph we created. To do this, update the code in activity_main.xml so it includes the changes below (in bold).
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We need to navigate between the fragments

We’ve now created a navigation graph, and linked it to a navigation host that’s held in a FragmentContainerView in MainActivity’s layout. When the app runs, WelcomeFragment—which is the navigation graph’s start destination—will be displayed.

The final thing we need to do in this chapter is navigate from WelcomeFragment to MessageFragment when the user clicks on the Start button in WelcomeFragment’s layout. Let’s find out how this is done.
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Add an OnClickListener to the button

To navigate from WelcomeFragment to MessageFragment, we first need to make WelcomeFragment’s Start button respond to clicks. We’ll do this by adding an OnClickListener to it.

Previously, you added OnClickListener to an activity’s button by getting a reference to it with findViewById(), and then calling its setOnClickListener method. You included this code in the activity’s onCreate() method as this is where it first has access to the views in its layout.

When you want to add an OnClickListener to a fragment’s button, however, things are slightly different.
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Fragment OnClickListener code is a little different

The first difference is that you add an OnClickListener to a fragment’s button in the fragment’s onCreateView() method, not onCreate(). This is because a fragment first has access to its views in onCreateView(), so it’s the best place to set any OnClickListeners.

The second difference is the Fragment class doesn’t include a findViewById() method, so you can’t directly call it to get a reference to any views. You can, however, call findViewById() on the fragment’s root view instead.

Here’s what the code looks like to add an OnClickListener to a view in fragment code: we’ll add this to WelcomeFragment a couple pages ahead:
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Now that you know how to add an OnClickListener to a fragment’s button, let’s make it navigate when clicked.

The Fragment class isn’t a subclass of Activity.

Even though fragments have a lot in common with activities, the Fragment class doesn’t extend Activity so it doesn’t inherit any of its methods.

Instead, the Fragment class defines its own set of methods. While many of these look identical to the ones that activities inherit, it doesn’t include methods like findViewById().

You’ll find out more about fragments and their methods as we go through the book. For now, let’s see what code we need to add to WelcomeFragment so that it navigates to MessageFragment when its button gets clicked.
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Get a navigation controller

Each time you want to navigate to a new fragment, you first need to get a reference to a navigation controller. You do this by calling the findNavController() method on its root View object. The following code, for example, gets a reference to the navigation controller associated with a root view object named view:

val navController = view.findNavController()


Tell it where to navigate with an action

Once you have a navigation controller, you ask it to navigate to a new destination by calling its navigate() method. This method takes one parameter: a navigation action ID.

As you may recall, when we created the navigation graph, we included an action that went from WelcomeFragment to MessageFragment. We gave this action the ID “action_welcomeFragment_to_messageFragment”.

If we pass this ID to the navigation controller’s navigate() method, the controller will see that the action goes from WelcomeFragment to MessageFragment, and use it to navigate to the new fragment.

Here’s what the code looks like:
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We want to navigate to MessageFragment when the user clicks on WelcomeFragment’s Start button. We’ll therefore add this code to the Start button’s OnClickListener like this:
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We’ll show you the full WelcomeFragment code on the next page.






The full code for WelcomeFragment.kt

Below is the complete code for WelcomeFragment; update WelcomeFragment.kt so it includes the changes (in bold):
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That’s all the code we need to make WelcomeFragment navigate to MessageFragment. Let’s go through what the code does when it runs, and then take the app for a test drive.




What happens when the app runs

The following things happen when the app runs:


	The app is launched and MainActivity gets created.
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	MainActivity’s layout, activity_main.xml, includes a FragmentContainerView that specifies a navigation host and a navigation graph.
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	The start destination in the navigation graph is WelcomeFragment, so this fragment is added to the navigation host and displayed on the device screen.
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	The user clicks on the Start button in WelcomeFragment’s layout.
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	The code for the Start button’s OnClickListener finds the navigation controller, and calls its navigate() method.

It passes it the action used to navigate from WelcomeFragment to MessageFragment.
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	The navigation controller looks for the action with this ID in the navigation graph.

It sees that the action goes from WelcomeFragment to MessageFragment.
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	The navigation controller replaces WelcomeFragment with MessageFragment in the navigation host, and MessageFragment is displayed on the device screen.
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[image: Images] Test Drive

When we run the app, MainActivity is launched, and WelcomeFragment is displayed as before.

When we click on the Start button, the app navigates to MessageFragment, and this fragment is displayed on the device.
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Congratulations! You’ve now learned how to build a multi-screen app that lets you navigate from one screen to another.

You’ll build on this knowledge in the next chapter when we finish building the Secret Message app.


there are no Dumb Questions

Q: I tried creating a navigation graph before editing the build.gradle files, and Android Studio offered to add the Navigation component library for me. Why are we adding the libraries manually?

A: It’s so you can see what libraries are needed, and how to include them, without relying on Android Studio.

Another reason is we know the code in this book works with the library version we’ve specified in the build.gradle files. Android Studio may include a different version, which might break the code.

Q: Do I have to implement navigation using the Navigation component?

A: Strictly speaking, no, but it’s far more complicated if you don’t. Before the Navigation component was introduced, navigating between screens required a lot more code.




[image: Images] Sharpen your pencil

The diagram below shows part of the navigation graph for a music app. It describes two navigation paths: one that goes from ChooseMusicFragment to FoundFragment, and another that goes from ChooseMusicFragment to NotFoundFragment.

Complete ChooseMusicFragment’s onCreateView() method so that if the musicFound() method returns true, the app displays FoundFragment, and if the method returns false, the app displays NotFoundFragment instead.
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[image: Images] Sharpen your pencil Solution

The diagram below shows part of the navigation graph for a music app. It describes two navigation paths: one that goes from ChooseMusicFragment to FoundFragment, and another that goes from ChooseMusicFragment to NotFoundFragment.

Complete ChooseMusicFragment’s onCreateView() method so that if the musicFound() method returns true, the app displays FoundFragment, and if the method returns false, the app displays NotFoundFragment instead.
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Your Android Toolbox
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You’ve got Chapter 6 under your belt and now you’ve added fragments and navigation to your toolbox.
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Bullet Points


	A fragment has Kotlin code and a layout.


	Every fragment extends the Fragment class or one of its subclasses.


	Add a fragment to an activity’s layout using a FragmentContainerView.


	onCreateView() gets called each time Android needs the fragment’s layout.


	The Fragment class doesn’t extend Activity.


	Fragments don’t have a findViewById() method.


	The Navigation component is a suite of libraries, plug-ins, and tools which you add to your project using Gradle.


	A navigation graph describes possible destinations and navigation paths. It uses actions to describe these paths.


	A navigation host is an empty container used to display the fragment you navigate to. The Navigation component comes with a default navigation host named NavHostFragment, which extends the Fragment class and implements the NavHost interface.


	A navigation controller uses actions to control which fragment is displayed in the navigation host.












Chapter 7. Safe Args: Passing Information
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Sometimes fragments need extra information to work properly.

If a fragment shows details of a contact, for example, it needs to know which contact to display. But what if this information comes from another fragment? In this chapter, you’ll build on your navigation know-how by learning how to pass data between fragments. You’ll find out how to add arguments to navigation destinations so they can receive the information they need. You’ll meet the Safe Args plug-in, and learn how to use it to write type-safe code. Finally, you’ll discover how to manipulate the back stack, and take control of back button behavior. Read on—there’s no going back…


The Secret Message app navigates between fragments

In the previous chapter, you learned how to use the Navigation component to navigate between two fragments. You used this knowledge to build the first half of the Secret Message app: an app that takes a message the user enters, and encrypts it.

The current version of the app uses a fragment named WelcomeFragment to display some introductory text. When the user clicks on its Start button, the fragment navigates to a second fragment named MessageFragment.

MessageFragment includes an edit text that lets the user enter her message. It also features a Next button, which the user clicks on to encrypt the message.

Here’s a reminder of what the app currently looks like:
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In the current version of the app, nothing happens when the user clicks on MessageFragment’s Next button. In this chapter, we’re going to finish building the app so the user’s encrypted message gets displayed in a new fragment.




MessageFragment needs to pass the message to a new fragment

We’re going to add a new fragment to the app named EncryptFragment. This fragment will display the user’s encrypted message, and will look like this:
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EncryptFragment will get the user’s message from MessageFragment. When the user clicks on MessageFragment’s Next button, the app will navigate to EncryptFragment, and pass it the text. This fragment will then encrypt the text, and display the result:
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To make this work, we need to be able to pass data between fragments. The best way of doing this is with a Gradle plug-in called Safe Args, which is an extra part of the Navigation component. It gives you a way of passing data between fragments in a way that’s type-safe. This prevents you from accidentally passing the wrong type of data, which might cause runtime errors.

You’ll learn more about using Safe Args as we continue building the Secret Message app. For now, let’s look at the steps we’ll go through.




Here’s what we’re going to do

Here are the steps we’ll go through to build the second half of the Secret Message app:


	Create and display EncryptFragment.

We’ll create a new fragment named EncryptFragment, and navigate to it when the user clicks on the Next button in MessageFragment’s layout.
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	Pass the user’s message to EncryptFragment.

We’ll use Safe Args to pass the user’s message from MessageFragment to EncryptFragment. EncryptFragment will then display the encrypted message.


[image: image]





	Modify the app’s back button behavior.

Finally, we’ll update the app so that when the user presses the device back button while EncryptFragment is displayed, the app goes back to WelcomeFragment.
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Let’s get started.




Create EncryptFragment…
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We’re going to use EncryptFragment to display an encrypted version of the user’s message. Create this fragment by highlighting the com.hfad.secretmessage package in the app/src/main/java folder, going to the File menu, and choosing New→Fragment→Fragment (Blank). Name the fragment “EncryptFragment” and give the layout a name of “fragment_encrypt”. Make sure the language is set to Kotlin, then click on the Finish button.


…and update its layout

We’re going to update EncryptFragment’s layout so that it includes two text views. The first will display a String resource named encrypt_text (we added this to strings.xml in the previous chapter), and the second will display the encrypted message.

Open the layout file fragment_encrypt.xml and update its contents so it matches the code below:
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Update EncryptFragment.kt

We also need to update EncryptFragment’s Kotlin code to make sure that Android Studio hasn’t added any unnecessary extra code to it that might stop it from working in the way we want.

Go to the com.hfad.secretmessage package in the app/src/main/java folder and open the file EncryptFragment.kt. Then replace the code that Android Studio has generated with the code shown here:
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The above code is everything that EncryptFragment.kt needs to define a basic fragment. Just like the other fragment code you’ve seen, it extends the Fragment class, and overrides its onCreateView() method. This method inflates the fragment’s layout, and returns its root view.

We’ve now finished writing all the layout and Kotlin code that EncryptFragment needs. Next, we’ll make sure that MessageFragment can navigate to it by adding it to the navigation graph.
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Add EncryptFragment to the navigation graph

As you already know, the navigation graph holds details of the app’s destinations, and the possible paths you can take to navigate to them.

To add EncryptFragment to the navigation graph, open nav_graph.xml, click on the New Destination button in the design editor, and when prompted, choose the “fragment_encrypt” option. This adds the fragment.
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We also need to add a new action so that MessageFragment can navigate to EncryptFragment. Do this by hovering your mouse pointer over MessageFragment and drawing an action arrow from its right edge to EncryptFragment. Make sure the action has an ID of “action_messageFragment_to_encryptFragment” so that it matches the code in this book.

Note

Don’t worry if you find this a bit too fiddly. We’ll show you the full code on the next page so if you prefer, you can update that instead.



After you’ve made these changes, the navigation graph should look something like this:
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Let’s see what the underlying XML looks like.




The updated nav_graph.xml code

Each time you update the navigation graph, any changes are added to the underlying XML. The new code looks like this (the changes are in bold):
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Let’s use the new action to navigate to EncryptFragment.




MessageFragment needs to navigate to EncryptFragment

We need to make MessageFragment navigate to EncryptFragment when the user clicks its Next button. To enable this, we’ll add an OnClickListener to the button, which will include the navigation code.
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As you learned in the previous chapter, you navigate from one fragment to another by getting a navigation controller, and passing it a navigation action. The navigation controller uses this action to display the correct fragment.

You’re already familiar with all the code needed to do this, so update MessageFragment.kt so that it includes the changes shown here (in bold):
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Let’s take the app for a test drive and make sure this works.




[image: Images] Test Drive

When we run the app, MainActivity is launched, and WelcomeFragment is displayed. When we click on its Start button, the app navigates to MessageFragment as before.

When we enter a message in MessageFragment’s edit text view and click on its Next button, the app navigates to EncryptFragment. It doesn’t do anything with the message we entered.
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EncryptFragment doesn’t display an encrypted message because the code we’ve written so far simply navigates to this fragment. It doesn’t pass the message to the new fragment, so EncryptFragment can’t do anything with it.

To pass the message from MessageFragment to EncryptFragment, we’re going to use Safe Args. As you learned earlier, this is an extra part of the Navigation component that lets you pass arguments to destinations in a type-safe way.

Let’s find out how this is done.




Add Safe Args to the build.gradle files
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Before we can start using Safe Args, we need to update the project and app build.gradle files. Let’s do this now.


Add a classpath to the project build.gradle file

You first need to add a new classpath to the project’s build.gradle file specifying that you want to use the Safe Args plug-in. The classpath includes a version number, which needs to match the one that you’re using for the main Navigation component library.

In the Secret Message app, we’re using a variable named nav_version to make sure that these version numbers match, so we’ll reference this in the classpath.

Open the file SecretMessage/build.gradle, and add the classpath (in bold) to the dependencies section:
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Add the plug-in to the app build.gradle file

Next, you need to tell Gradle that you’re using the Safe Args plug-in by adding a line to the app build.gradle file. Open the file SecretMessage/app/build.gradle, and add the line in bold to the plugins section:
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Once you’ve made these changes, click on the Sync Now option that appears at the top of the code editor. This syncs the changes you’ve made with the rest of your project.

Note

Make sure that you sync your changes each time you update the build.gradle files.



Now that the app includes Safe Args, we can use it to pass a message from MessageFragment to EncryptFragment. We’ll do this next.






EncryptFragment needs to accept a String argument

The first thing we need to do is specify that EncryptFragment can accept the user’s message. We’ll do this by adding a String argument to this fragment in the navigation graph; MessageFragment will then use this argument to pass the user’s message (a String) to EncryptFragment.
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To add the argument, open the file nav_graph.xml from the app/src/main/res/nav_graph.xml. Then select EncryptFragment in the navigation graph design editor, go to the Attributes panel, and click on the “+” button that appears next to the Arguments section:
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When you click on the “+” button, an Add Argument window appears, which you use to add details about the argument. Here, we want EncryptFragment to accept a String argument for the user’s message, so name the argument “message”, select “String” as its type, and click on the Add button. This creates the new argument, and adds it to the Arguments section of the Attributes panel:
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The updated nav_graph.xml code

When you add an argument to a navigation graph, a new <argument> element gets added to the underlying XML. Here’s the updated code for nav_graph.xml (the new code is in bold):
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MessageFragment needs to pass a message to EncryptFragment

Now that we’ve added a String argument to EncryptFragment, MessageFragment can use it to pass along the user’s message when it navigates to this fragment.

As you already know, you navigate from one destination to another by passing a navigation action to the navigation controller. The navigation controller then uses this action to display the correct fragment. MessageFragment, for example, uses the following code to navigate to EncryptFragment when its button is clicked:
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You can pass arguments to navigation actions

If you want to pass an argument to a destination, you do so by passing its value to the navigation action.

When the navigation controller receives an action that includes an argument, it navigates to the appropriate fragment, and passes along the argument’s value. In the Secret Message app, for example, we can get MessageFragment to pass the user’s message to EncryptMessage (via the navigation controller) by including it in the navigation action. It will work like this:
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You can add arguments to navigation actions using a Directions class. Let’s find out what this is.






Safe Args generates Directions classes

Directions classes are used to pass arguments to destinations. When you enable the Safe Args plug-in, Android Studio uses it to generate a Directions class for each fragment you can navigate from. In the Secret Message app, for example, you can navigate from WelcomeFragment and MessageFragment to other destinations, so the Safe Args plug-in generates a Directions class for each of these fragments; it generates a class named WeclomeFragmentDirections for WelcomeFragment, and one named MessageFragmentDirections gets generated for MessageFragment:
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Each fragment uses its own Directions class to navigate with. MessageFragment, for example, needs to use the MessageFragmentDirections class if it wants to navigate elsewhere, and pass an argument.


Use a Directions class to add arguments to actions

Each Directions class includes a generated method for each of the fragment’s actions. MessageFragment, for example, has an action with the ID “action_messageFragment_to_encryptFragment”, so the MessageFragmentDirections class includes a corresponding method named actionMessageFragmentToEncryptFragment(). And because EncryptFragment accepts a String, the generated method includes a String argument.
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You use the generated methods to navigate to destinations. To navigate from MessageFragment to EncryptFragment and pass it a String message, for example, you’d add the following code to MessageFragment:
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Let’s add this code now.






Update the MessageFragment.kt code

Here’s the updated code for MessageFragment; make sure you add the changes (in bold) to MessageFragment.kt:
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That’s everything MessageFragment needs to pass the user’s message to EncryptFragment. Next, we need to make EncryptFragment pick it up and use it.




EncryptFragment needs to get the argument’s value

As you know, MessageFragment uses a String argument to pass the user’s message to EncryptFragment. EncryptFragment needs to retrieve this value so that it can display an encrypted version of it.

Fragments can retrieve arguments using an Args class. When you enable the Safe Args plug-in, Android Studio uses it to generate an Args class for each fragment that accepts arguments. In the Secret Message app, for example, EncryptFragment accepts a String argument, so the Safe Args plug-in generates an Args class for it named EncryptFragmentArgs:
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The Safe Args plug-in generates Directions and Args classes. Use the Directions class to pass arguments to a destination. Use the Args class to retrieve them.




Use an Args class to retrieve arguments

Each Args class includes a fromBundle() method that you use to retrieve any arguments that have been passed to the fragment. In the Secret Message app, for example, EncryptFragment accepts a String argument named message, so you can get the value of this argument using:
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This assigns a String object (the value of the argument) to message.




We need to encrypt the message

Now that we know how to make EncryptFragment retrieve the user’s message, we can encrypt it and display the result.

We’ll encrypt the message using Kotlin’s reversed() method, which simply reverses the order of a String’s letters. The code looks like this:

Note

In the real world, you’d want to use a much more advanced encryption technique. This is just an example.



val encryptedView = view.findViewById<TextView>(R.id.encrypted_message)
encryptedView.text = message.reversed()

We’ll show you the full EncryptFragment code on the next page.






The full code for EncryptFragment.kt

Here’s the complete code for EncryptFragment.kt; update its code so that it includes the changes below:
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That’s everything that we need to display the encrypted message. We’ll run through what happens when the app runs on the next page.


there are no Dumb Questions

Q: My project doesn’t recognize the Directions and Args classes. Why is that?

A: It sounds like the Safe Args plug-in hasn’t generated them.

First, make sure you’ve added the Safe Args plug-in to the app’s build.gradle file, and synced the changes. If it’s missing, Android Studio won’t be able to generate the Directions and Args classes.

Next, make sure you’ve added an argument to EncryptFragment in the navigation graph. Safe Args generates an Args class for every destination that accepts arguments, so if it’s missing, the Args class won’t get generated.

If you still get problems, try rebuilding your project by going to the Build menu and choosing the Rebuild Project option.

Q: You said that Safe Args is added to the build.gradle files as a plug-in, while the rest of the Navigation component is included as a dependency. Why is this?

A: Safe Args is added as a plug-in because it needs to be able to generate the Directions and Args classes. Plug-ins can generate code, but dependencies can’t.






What happens when the app runs

The following things happen when the app runs:


	The app is launched and MainActivity gets created.

WelcomeFragment is added to the navigation host and displayed on the device screen.
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	When the user clicks on the Start button, its OnClickListener code passes an action to the navigation controller’s navigate() method.

The action describes a navigation path from WelcomeFragment to MessageFragment.


[image: image]





	The navigation controller puts MessageFragment in the navigation host so that it’s displayed on the device screen.
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	The user enters a message and clicks the Next button.
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	The Next button’s OnClickListener uses the MessageFragmentDirections class to attach the message to an action.

The action (including the message) is passed to the navigation controller.
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	The navigation controller passes the message to EncryptFragment.

EncryptFragment uses the EncryptFragmentArgs class to retrieve its value.
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	The navigation controller replaces MessageFragment with EncryptFragment in MainActivity’s navigation host.

EncryptFragment is displayed on the device screen and shows the encrypted message.
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[image: Images] Test Drive

When we run the app, WelcomeFragment is displayed, and we can navigate to MessageFragment by clicking on the Start button as before.

When we enter a message and click on MessageFragment’s Next button, EncryptFragment is displayed. It shows the encrypted message.
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The app works just the way we want.

There’s just one more change we want to make to it. Before we do so, have a go at the following exercise.




Navigation Magnets
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The navigation graph code below defines the navigation path between two fragments: ChooseTypeFragment and DrinksFragment.

ChooseTypeFragment features a spinner with the ID choose, and a button with the ID next. When the user clicks on the button, ChooseTypeFragment needs to navigate to DrinksFragment, passing it the user’s selected value from the spinner.

When DrinksFragment is displayed, it needs to display the selected value in a text view in its layout that has the ID choice.

Someone tried to write the code for ChooseTypeFragment and DrinksFragment using fridge magnets, but some of them fell off when we shut the fridge door too quickly. Can you piece the code back together again?

Navigation graph:

<?xml version="1.0" encoding="utf-8"?>
<navigation xmlns:android="http://schemas.android.com/apk/res/android"
    xmlns:app="http://schemas.android.com/apk/res-auto"
    xmlns:tools="http://schemas.android.com/tools"
    android:id="@+id/nav_graph"
    app:startDestination="@id/chooseTypeFragment">

    <fragment
        android:id="@+id/chooseTypeFragment"
        android:name="com.hfad.drinksapp.ChooseTypeFragment"
        android:label="fragment_choose_type"
        tools:layout="@layout/fragment_choose_type" >
        <action
            android:id="@+id/action_chooseTypeFragment_to_drinksFragment"
            app:destination="@id/drinksFragment" />
    </fragment>
    <fragment
        android:id="@+id/drinksFragment"
        android:name="com.hfad.drinksapp.DrinksFragment"
        android:label="fragment_drinks"
        tools:layout="@layout/fragment_drinks" >
        <argument
            android:name="drinkType"
            app:argType="string" />
    </fragment>
</navigation>

ChooseTypeFragment:

class ChooseTypeFragment : Fragment() {
    override fun onCreateView(inflater: LayoutInflater, container: ViewGroup?,
                              savedInstanceState: Bundle?): View? {
        val view = inflater.inflate(R.layout.fragment_choose_type, container, false)
        val choice = view.findViewById<Spinner>(R.id.choose).selectedItem.toString()
        val nextButton = view.findViewById<Button>(R.id.next)
        nextButton.setOnClickListener {

            val action = .....................................................
                         .....................................................(choice)
            view.findNavController().navigate(action)
        }
        return view
    }
}

DrinksFragment:

class DrinksFragment : Fragment() {
    override fun onCreateView(inflater: LayoutInflater, container: ViewGroup?,
                              savedInstanceState: Bundle?): View? {
        val view = inflater.inflate(R.layout.fragment_drinks, container, false)
        val choice = ...................................................................
        val choiceView = view.findViewById<TextView>(R.id.choice)
        choiceView.text = choice
        return view
    }
}
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Navigation Magnets Solution
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The navigation graph code below defines the navigation path between two fragments: ChooseTypeFragment and DrinksFragment.

ChooseTypeFragment features a spinner with the ID choose, and a button with the ID next. When the user clicks on the button, ChooseTypeFragment needs to navigate to DrinksFragment, passing it the user’s selected value from the spinner.

When DrinksFragment is displayed, it needs to display the selected value in a text view in its layout that has the ID choice.

Someone tried to write the code for ChooseTypeFragment and DrinksFragment using fridge magnets, but some of them fell off when we shut the fridge door too quickly. Can you piece the code back together again?

Navigation graph:

<?xml version="1.0" encoding="utf-8"?>
<navigation xmlns:android="http://schemas.android.com/apk/res/android"
    xmlns:app="http://schemas.android.com/apk/res-auto"
    xmlns:tools="http://schemas.android.com/tools"
    android:id="@+id/nav_graph"
    app:startDestination="@id/chooseTypeFragment">

    <fragment
        android:id="@+id/chooseTypeFragment"
        android:name="com.hfad.drinksapp.ChooseTypeFragment"
        android:label="fragment_choose_type"
        tools:layout="@layout/fragment_choose_type" >
        <action
            android:id="@+id/action_chooseTypeFragment_to_drinksFragment"
            app:destination="@id/drinksFragment" />
    </fragment>
    <fragment
        android:id="@+id/drinksFragment"
        android:name="com.hfad.drinksapp.DrinksFragment"
        android:label="fragment_drinks"
        tools:layout="@layout/fragment_drinks" >
        <argument
            android:name="drinkType"
            app:argType="string" />
    </fragment>
</navigation>

ChooseTypeFragment:
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DrinksFragment:
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What if the user wants to go back?
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There’s just one more thing we need to consider in the Secret Message app: what happens when the user tries to go back through the app’s screens.

As we’re sure you know, you go back in Androidville using the device back button or with a back gesture, and this takes you back through any screens that have been displayed.
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As an example, suppose the user launches the Secret Message app and navigates from WelcomeFragment to MessageFragment and then to EncryptFragment like this:
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If she clicks on the back button while EncryptFragment is displayed, the app goes back to the previous fragment—MessageFragment—like so:
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But what if you want pressing the back button to take the user back to an earlier fragment?




We could change the back behavior

Instead of going back to MessageFragment when the user clicks on the back button, it might be better to go straight back to WelcomeFragment. This would let the user start again from the beginning of the app like this:
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To find out how to control this kind of behavior, let’s go behind the scenes and take a look at how Android’s back stack works.




Welcome to the back stack

When you go from destination to destination in your app, Android keeps track of each place you’ve visited by adding it to the back stack. The back stack is a log of all the places you’ve visited in the app. Each time you navigate to a destination, Android adds it to the top of the back stack, and when you press the back button, it pops the most recent destination off the stack, and displays the one underneath.


A back stack scenario


	When you start the Secret Message app, WelcomeFragment is displayed.

Android adds WelcomeFragment to the back stack.
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	You navigate to MessageFragment.

This destination is added to the top of the back stack, above WelcomeFragment.
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	You then navigate to EncryptFragment.

EncryptFragment is added to the top of the back stack.
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	You click on the Back button, and EncryptFragment pops off the back stack.

MessageFragment is displayed, as this is now at the top of the back stack.
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	You click on the Back button again.

MessageFragment pops off the top of the back stack, and WelcomeFragment is displayed.
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Use the navigation graph to pop fragments off the back stack

You’ve just seen how the back stack and back button operate by default, but if you want, you can pop destinations off the back stack as the user navigates through the app. You do this by specifying pop behavior in the navigation graph.

To see how this works, let’s update the navigation graph in the Secret Message app so that when the app navigates from MessageFragment to EncryptFragment, MessageFragment is popped off the back stack. This means that when the user clicks on the back button while EncryptFragment is displayed, WelcomeFragment is displayed instead of MessageFragment.
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Open the navigation graph nav_graph.xml (if it’s not already open), and switch to the design editor. Select the action that connects MessageFragment to EncryptFragment. Then, in the Pop Behavior section of the Attributes panel, change the value of the popUpTo property to “welcomeFragment”. This tells Android to pop fragments off the back stack until it reaches WelcomeFragment:
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Before we take the app for a test drive, let’s see what the underlying XML looks like.




The updated nav_graph.xml code

When you add pop behavior to an action, a <popUpTo> element is added to the underlying XML. This specifies how far back fragments should be popped off the back stack to.

Here’s the updated code for nav_graph.xml:
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When we run the app, WelcomeFragment is displayed. We can navigate to MessageFragment and EncryptFragment as before:
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When we click on the back button, the app goes back to WelcomeFragment, and bypasses MessageFragment:
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Congratulations! You’ve now learned how to build a multi-screen app that passes data between fragments, and interacts with the back stack. These are core skills for building modern Android apps.

You’ll discover more ways in which you can use the Navigation component in the next chapter.




BE the Safe Args Plug-in
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The code below shows the navigation graph for a Starbuzz app. Your job is to play like you’re the Safe Args plug-in, and say which Directions and Args classes will get generated from this code.

<?xml version="1.0" encoding="utf-8"?>
<navigation xmlns:android="http://schemas.android.com/apk/res/android"
    xmlns:app="http://schemas.android.com/apk/res-auto"
    xmlns:tools="http://schemas.android.com/tools"
    android:id="@+id/nav_graph"
    app:startDestination="@id/selectCoffeeFragment">

    <fragment
        android:id="@+id/selectCoffeeFragment"
        android:name="com.hfad.starbuzz.SelectCoffeeFragment"
        android:label="fragment_select_coffee"
        tools:layout="@layout/fragment_select_coffee" >
        <action
            android:id="@+id/action_selectCoffeeFragment_to_coffeeFragment"
            app:destination="@id/coffeeFragment" />
    </fragment>

    <fragment
        android:id="@+id/coffeeFragment"
        android:name="com.hfad.starbuzz.CoffeeFragment"
        android:label="fragment_coffee"
        tools:layout="@layout/fragment_coffee" >
        <argument
            android:name="coffee"
            app:argType="string" />
    </fragment>
</navigation>

[image: Images] Answers in “BE the Safe Args Plug-in Solution”.
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The navigation graph below lets the user navigate from TitleFragment to ChooseTypeFragment, and from ChooseTypeFragment to DrinksFragment.

How would you update the code so that when DrinksFragment is displayed and the user presses the back button, the app goes straight back to TitleFragment?

<?xml version="1.0" encoding="utf-8"?>
<navigation xmlns:android="http://schemas.android.com/apk/res/android"
    xmlns:app="http://schemas.android.com/apk/res-auto"
    xmlns:tools="http://schemas.android.com/tools"
    android:id="@+id/nav_graph"
    app:startDestination="@id/titleFragment">

    <fragment
        android:id="@+id/titleFragment"
        android:name="com.hfad.drinksapp.TitleFragment"
        android:label="fragment_title"
        tools:layout="@layout/fragment_title" >
        <action
            android:id="@+id/action_titleFragment_to_chooseTypeFragment"
            app:destination="@id/chooseTypeFragment" />
    </fragment>

    <fragment
        android:id="@+id/chooseTypeFragment"
        android:name="com.hfad.drinksapp.ChooseTypeFragment"
        android:label="fragment_choose_type"
        tools:layout="@layout/fragment_choose_type" >
        <action
            android:id="@+id/action_chooseTypeFragment_to_drinksFragment"
            app:destination="@id/drinksFragment" />
    </fragment>

    <fragment
        android:id="@+id/drinksFragment"
        android:name="com.hfad.drinksapp.DrinksFragment"
        android:label="fragment_drinks"
        tools:layout="@layout/fragment_drinks" />
</navigation>

[image: Images] Answers in “[image: Images] Sharpen your pencil Solution”.






BE the Safe Args Plug-in Solution
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The code below shows the navigation graph for a Starbuzz app. Your job is to play like you’re the Safe Args plug-in, and say which Directions and Args classes will get generated from this code.
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The navigation graph below lets the user navigate from TitleFragment to ChooseTypeFragment, and from ChooseTypeFragment to DrinksFragment.

How would you update the code so that when DrinksFragment is displayed and the user presses the back button, the app goes straight back to TitleFragment?
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Your Android Toolbox
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You’ve got Chapter 7 under your belt and now you’ve added the Safe Args plug-in and back stack manipulation to your toolbox.
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Bullet Points


	Safe Args is an extra part of the Navigation component that’s used to pass arguments in a type-safe way. It generates Directions and Args classes.


	Directions classes are used to pass arguments to destinations.


	Safe Args generates a Directions class for every destination you can navigate from.


	Args classes are used to retrieve arguments that have been passed to destinations.


	Safe Args generates an Args class for every destination that accepts arguments.


	Use pop behavior in the navigation graph to pop destinations off the back stack.












Chapter 8. Navigation ui: Going Places
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Most apps need to be able to navigate between destinations.

And with Android’s Navigation component, building this UI became much simpler. Here, you’ll learn how to use some of Android’s navigation UI components so that your users can navigate your app more easily. You’ll see how to use themes, and replace your app’s default app bar with a toolbar. You’ll learn how to add menu items you can use for navigation. You’ll discover how to implement bottom bar navigation. Finally, you’ll create a swish navigation drawer: a panel that slides out from the side of your activity.


Different apps, different structures

In the previous two chapters, you learned how to use Android’s Navigation component to navigate from fragment to fragment by clicking on a button. This approach worked well in the Secret Message app because we needed to navigate from one destination to another in a linear way:
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But not all apps follow this kind of structure. Many apps have screens you need to be able to navigate to from wherever you are in the app. An email app, for example, may have inbox, sent items, and help screens that must be available throughout the app:
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When you have an app with a looser navigation structure like this, how do you make sure you can always navigate to each screen?




Android includes navigation UI components

When you have screens you want to be able to access from anywhere in your app, you might want to use one of Android’s navigation UI components. They include:


An app bar

This is a bar that appears at the top of the screen, and Android Studio usually includes one for you by default. You can add items to the app bar which, when clicked, navigate to destinations.
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The bottom navigation bar

This appears at the bottom of the screen. It features a small number of items you can use for navigation.
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A navigation drawer

This is a drawer that slides out from the edge of the screen. Many apps include one of these as it can be very flexible.
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In this chapter, we’re going to discover how to implement each of these three types of navigation UI by building a prototype email app named CatChat.


[image: Images] Brain Power

Think about where you may have seen each of these navigation UI components in existing Android apps. What situations do you think each one is best for? Why?








How the CatChat app will work

The CatChat app will feature a single activity named MainActivity, and three fragments: InboxFragment, SentItemsFragment, and HelpFragment. Each fragment will be displayed in MainActivity as the user navigates to each one.
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The app will include an app bar that includes a Help menu item. When the user clicks on this, the app will navigate to HelpFragment by displaying it in MainActivity.
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The app will also feature a navigation drawer that will be used to navigate between all three fragments. The drawer will include an item for each fragment, and clicking on each one will display the correct fragment:
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Let’s go through the steps we’ll take to create the CatChat app.




Here’s what we’re going to do

There are four main steps we’ll go through to create the CatChat app:


	Replace the default app bar with a toolbar.

A toolbar looks like an app’s default app bar, but it provides you with more flexibility, and includes the latest app bar features. Along the way, you’ll learn how to apply themes and styles.
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	Add a Help menu item to the toolbar.

When clicked, the Help menu item will navigate to HelpFragment.
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	Implement the bottom bar navigation.

We’ll add a bottom bar to the app so that we can navigate between each of the app’s fragments.
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	Create the navigation drawer.

Finally, we’ll replace the bottom navigation bar with a navigation drawer. The drawer will include a header image, and items for each of the app’s fragments, grouped into sections.
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We’ll start by creating a new project for the CatChat app.




Create a new project
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We’re going to use a new project for the CatChat app, so create a new Android Studio project using the same steps you used in the previous chapters. Choose the Empty Activity option, enter a name of “CatChat” and a package name of “com.hfad.catchat”, and accept the default save location. Make sure the language is set to Kotlin and the minimum SDK is API 21 so that it will run on most Android devices.


A default app bar gets added…

When you create a new project with an empty activity, Android Studio usually includes an app bar that displays the app’s name. You can see this app bar at the top of the screen when you run the app:


[image: image]




Having an app bar is useful for a number of reasons:


	[image: Images] It makes key actions more prominent in a way that’s predictable, such as sharing content or performing searches.


	[image: Images] It can help the user know where they are in the app by displaying the app name, or a label for the current screen.


	[image: Images] You can use it to navigate to different destinations.




But how does the app bar get added?




…by applying a theme

The default app bar gets added to the app by applying a theme. A theme gives your app a consistent look and feel across multiple screens. It controls the app’s general appearance, and whether it includes an app bar.

Android comes with a number of themes you can use in your apps, and by default, Android Studio applies one that includes an app bar.






The CatChat app will use a Material theme

We’re going to apply a theme to the CatChat app that uses Material Design.

Material is a design system developed by Google that helps you build high-quality apps and websites with a consistent look and feel. The idea behind it is that a user can switch from a Google app like the Play Store to an app designed by a third-party developer and instantly feel comfortable and know what to do.

Material was originally inspired by print-based design principles and movement to reflect how real-world objects (such as index cards and pieces of paper) look and behave. Its latest evolution is known as Material You, which gives users a more fluid experience with a personalized color palette.


[image: Images] Serious Coding

Material Design includes a whole host of components, themes, tools, and guidelines. You’ll put some of these into practice over the next couple chapters, and you can learn more here:

https://material.io




The app build.gradle file needs a Material library dependency

The Material themes are held in a separate library that you need to include in your app. You do this by adding a dependency to the com.google.android.material library in the app’s build.gradle file.

As we want to use a Material theme in the CatChat app, we need to make sure it includes this library. Open the file CatChat/app/build.gradle, and make sure it includes the following line (in bold):
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Android Studio may have already added this dependency to the file for you. If not, you’ll need to add it yourself, and click on the Sync Now option that appears at the top of the code editor to sync the change with the rest of your project.

We want to apply a Material theme to the CatChat app to control its app bar. Let’s find out how to do this.






Apply a theme in AndroidManifest.xml

You apply a theme in the app’s AndroidManifest.xml file. As you learned in Chapter 3, this file provides information about the app’s configuration. It features attributes—including the theme—that have a direct impact on the app bar.

Here’s the AndroidManifest.xml code Android Studio created for us in the CatChat project (we’ve bolded the key areas):
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The android:label attribute refers to the text that’s displayed in the app bar, and it’s the name you specify when you first create the app. In the code above, it uses a String resource named app_name, which Android Studio has added to strings.xml.

The android:theme attribute specifies the theme. In the code above, it’s set using:

android:theme="@style/Theme.CatChat">

This specifies that the theme is defined as a style resource (denoted by @style) named Theme.CatChat.




Define styles in style resource files

Style resources are used to describe any themes and styles the app needs to use, and they’re held in one or more style resources files.

When we created the CatChat app, Android Studio created two style resource files for us. Both files are named themes.xml, and they’re located in the app/src/main/res/values and app/src/main/res/values-night folders. The one in the values folder is the app’s default style resource file, while the one in the values-night folder is used at night.

Note

Some versions of Android Studio name this file styles.xml instead.



themes.xml in the values folder defines a style code like this:
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The <style> element tells Android that it’s a style resource.

Every style must have a name to identify it by, and you define this using the name attribute like so:
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AndroidManifest.xml’s theme attribute uses this name to set the app’s theme, for example "@style/Theme.CatChat".

The style also includes a parent attribute, which specifies which underlying theme the style should be based on. The above code uses:
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which is a theme with a dark app bar that lets the app transition between day and night themes. During the day, it uses the style defined in the values folder’s style resource file, and it switches to the one in the values-night folder at night:

The above style also includes <item> elements, which override some of the theme’s colors. Let’s look at this in more detail.




Styles can override theme colors

If you want to override any properties in the parent theme, such as its color scheme, you can do so by adding <item> elements to the style. The CatChat app, for example, includes items that override the primary and secondary brand colors. The primary color is the app’s main color, and it’s used for things like the app bar. The secondary color provides a contrast, and it’s used by some views.

You can use multiple style resource files to apply a different color scheme in different situations. The CatChat app, for example, includes one style resource file in the values folder, and another in values-night. This arrangement—along with the DayNight theme each style is based on—lets you apply different color schemes during the day and at night.

Here’s the code the CatChat app uses to override the primary colors in its themes.xml file in the values folder:

<item name="colorPrimary">@color/purple_500</item>
<item name="colorPrimaryVariant">@color/purple_700</item>
<item name="colorOnPrimary">@color/white</item>

As you can see, each item has a name, and uses @color to refer to a color in a color resource file.


[image: Images] Serious Coding

You can find out more about how colors are used here:

https://material.io/develop/android/theming/color

There’s also a color tool to help you choose your app’s color scheme:

https://material.io/tools/color




Color resource files define a set of colors

When you create a new project, Android Studio usually includes a default color resource file named colors.xml. It’s located in the app/src/main/res/values folder, and its colors can be used throughout your app.

A typical color resource file looks like this:
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To change your app’s color scheme, simply add the colors you want to the color resource file, and refer to them in its style resource files.






Replace the default app bar with a toolbar

So far, you’ve seen how Android Studio adds a default app bar to your app by applying a theme. Adding an app bar in this way is easy, but a more flexible approach is to replace it with a toolbar.

A basic toolbar looks just like the default app bar you’ve already seen, but it’s much more flexible. You can change its height, for example, and in the next chapter, you’ll learn how to make one expand or collapse when the user scrolls the device screen. It also includes all the latest app bar features, so applying a toolbar makes it easier to include these in your app.

You replace the default app bar by removing the original app bar, including a toolbar in your layout, and then telling the activity to use the toolbar as its app bar. We’ll show you how to do this over the next few pages.
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Remove the default app bar using a theme

You remove the default app bar by applying a theme to the app that doesn’t include an app bar.

The current version of the CatChat app, for example, uses the theme Theme.MaterialComponents.DayNight.DarkActionBar. We’re going to remove the default app bar by replacing it with Theme.MaterialComponents.DayNight.NoActionBar. These two themes have the same general appearance, except that the second has no app bar.

Change the theme now by updating the code in the themes.xml files in the values and values-night folders so that they include the change shown below (in bold):
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That’s everything that we need to do to remove the default app bar. Next up, how to add the toolbar.






A toolbar is a type of View

Unlike the default app bar, a toolbar is a type of view that you add to your layout. As it’s a view, this means you have full control over its size and position.

Different types of toolbars are available, and in the CatChat app we’re going to use a Material toolbar. This is a type of toolbar that works well with Material themes, such as the one we’re using in this app.

You add a Material toolbar using code like this:
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You start by defining the toolbar using:
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where com.google.android.material.appbar.MaterialToolbar is the fully qualified path of the MaterialToolbar class. You then use other view attributes to give it an ID, and specify its appearance. To make the toolbar as wide as its parent and as tall as the default app bar from the underlying theme, for example, you use:

android:layout_width="match_parent"
android:layout_height="?attr/actionBarSize"

The ?attr prefix in the above code means that you want to use an attribute from the current theme. In this particular case, we’re using ?attr/actionBarSize to refer to the height of the theme’s default app bar.

You can also style the toolbar so that it uses the app’s primary colors. This is done using the line:
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Now that you’ve learned what toolbar code looks like, let’s add one to MainActivity’s layout.




Add the toolbar to activity_main.xml

We’re going to add a toolbar to MainActivity’s layout so it appears at the top of the screen. Update the code in activity_main.xml so that it matches the code below:
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Where did the app name go?

The above code adds a toolbar to MainActivity’s layout, but it doesn’t yet include any app bar functionality. If you were to run the app at this point, you’d find, for example, that the app name isn’t displayed in the toolbar as it was in the default app bar we had previously:
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To get the toolbar to behave like a proper app bar, we need to make some changes to the activity’s Kotlin code.






Set the toolbar as MainActivity’s app bar

To make the toolbar behave like a proper app bar, you need to tell MainActivity to treat it as one. You do this by calling the setSupportActionBar() method in the activity’s Kotlin code, and passing it a reference to the toolbar like so:
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We’ll add this code to MainActivity’s onCreate() method so that it runs immediately after the activity gets created. Update the code for MainActivity.kt so that it includes the changes (in bold) shown below:
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That’s everything we need to replace the app’s default app bar with a toolbar. Let’s take the app for a test drive and make sure it appears correctly.




[image: Images] Test Drive

When we run the app, MainActivity displays a toolbar at the top of the screen. The toolbar includes the name of the app.

Now that we’ve replaced the default app bar with a toolbar, let’s add some more functionality to it.
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Let’s use the toolbar to navigate
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At the beginning of the chapter, we said we wanted to be able to navigate to different screens in the CatChat app using Android’s navigation UI components. Now that we’ve added a toolbar to the app, let’s create a couple of screens, and use the toolbar to navigate between them.


How toolbar navigation will work

We’ll begin by creating two new fragments—InboxFragment and HelpFragment—which will be displayed in MainActivity when the user navigates to each one. InboxFragment will be displayed when the app is launched, and HelpFragment will be displayed when we navigate to it.

Note

We’re not going to add any email or help functionality to InboxFragment and HelpFragment. We’ll just display a piece of text in each one so we know which fragment is being displayed.



We’ll navigate to HelpFragment by adding a Help item to the toolbar so it looks like this:
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We’ll add the Help item using a menu; you’ll find out how to do this a few pages ahead.

When we click on the Help item, the app will navigate to HelpFragment. We’ll also update the toolbar’s title to indicate what the current screen is, and provide an Up button to make it easy to navigate back to InboxFragment.
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So that’s how the toolbar navigation will work. Let’s start implementing it by adding InboxFragment and HelpFragment to the app.


there are no Dumb Questions

Q: Why is the method you use to set an app bar called setSupportActionBar()? Shouldn’t it be setSupportAppBar()?

A: In early versions of Android, the app bar was called an action bar, and behind the scenes, the default app bar uses a class named ActionBar. This is why the method is called setSupportActionBar.

Q: Can styles only be used to override the default colors?

A: No, you can use them to override any of the theme’s properties. To stop the text on all buttons from being displayed as uppercase, for example, you can add an item with the name "android:textAllCaps", which has the value false.








Create InboxFragment

We want to display InboxFragment in MainActivity when the app launches. Highlight the com.hfad.catchat package in the app/src/main/java folder, then go to File→New→Fragment→Fragment (Blank). Name the fragment “InboxFragment”, name its layout “fragment_inbox”, and make sure the language is set to Kotlin. Then update the code for InboxFragment.kt to match the code below:
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And here’s the code for fragment_inbox.xml (update the code for this file too):
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Create HelpFragment

We’ll display HelpFragment in MainActivity when the user clicks on the Help item in the toolbar. Highlight the com.hfad.catchat package in the app/src/main/java folder, then go to File→New→Fragment→Fragment (Blank). Name the fragment “HelpFragment”, name its layout “fragment_help”, and make sure the language is set to Kotlin. Then make sure the code for HelpFragment.kt matches the code below:
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Then make sure the code for fragment_help.xml matches the layout below:
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We’ll use the Navigation component to navigate to HelpFragment

In Chapter 6, you learned how to navigate between fragments using Android’s Navigation component. Even though we’re now going to use the toolbar to navigate to a new destination, we can still use the Navigation component for all our navigation needs.

We first need to add the Navigation component to the CatChat project using Gradle.


Add a version number to the project build.gradle file

Just as before, you need to add a new variable to the project’s build.gradle file that specifies the version of the Navigation component that should be added to the app.

Open the file CatChat/build.gradle, and add the following line (in bold) to the buildscript section:
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Add dependencies to the app build.gradle file

Next, you need to add two Navigation component dependencies to the app’s version of the build.gradle file.

Open the file CatChat/app/build.gradle, and add the following two lines (in bold) to the dependencies section:
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Once you’ve made these changes, click on the Sync Now option that appears at the top of the code editor to sync the changes with the rest of your project.

Now that you’ve added the Navigation component to your project, let’s use it to create a navigation graph after the following exercise.


there are no Dumb Questions

Q: Do I have to add the Navigation component to each app that includes navigation? Isn’t there a shortcut?

A: The Navigation component isn’t included in the main Android libraries, so you need to add it to your project before you can use it.

Some versions of Android Studio automatically add Navigation component dependencies when you create a navigation graph, but they might use a different version. We’re getting you to add them manually so that you know it’s there, and what version it is.




What’s My Purpose?

We’re going to use the Navigation component to navigate between fragments in the CatChat app, but can you can remember what each part of the Navigation component does?

Draw a line from each part to its purpose. Hint: some things might have more than one purpose.




	Component part
	Purpose



	 
	A place you can navigate to, usually a fragment.



	NavHostFragment
	 



	 
	Holds navigation information such as destinations.



	Navigation graph
	 



	 
	An empty container used to display destinations.



	Destination
	 



	 
	Describes the possible navigation paths through an app.



	Navigation host
	 



	 
	Controls which destination is displayed.



	Navigation controller
	 



	 
	A default implementation of a navigation host.








What’s My Purpose Solution?

We’re going to use the Navigation component to navigate between fragments in the CatChat app, but can you can remember what each part of the Navigation component does?

Draw a line from each part to its purpose. Hint: some things might have more than one purpose.
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Add the fragments to a navigation graph

As you already know, your app’s navigation graph holds details of the destinations in your app and the possible paths you can take to navigate to them. As InboxFragment and HelpFragment are possible destinations in the CatChat app, we’ll create a new navigation graph, and add the two fragments to it.

To create the navigation graph, select the CatChat/app/src/main/res folder in the project explorer, and then choose File→New→Android Resource File. When prompted, enter a file name of “nav_graph”, choose a resource type of “Navigation”, and click on the OK button.
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Next, open the navigation graph (file nav_graph.xml), switch to the Code view, and update the file so that it matches the code below:
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The above code adds InboxFragment and HelpFragment to the navigation graph, and assigns a user-friendly label to each one.

Those are all the changes we need to make to the navigation graph. Next, let’s update MainActivity’s layout so that it can display each fragment when we navigate to it.




Add a navigation host to activity_main.xml

As you learned in Chapter 6, you display each destination you navigate to by adding a navigation host to the activity’s layout. You do this using a FragmentContainerView, specifying the type of navigation host you want to use, and the name of the navigation graph.

The code to do this in the CatChat app is almost the same as the code that we added to the Secret Message app in Chapter 6. Update your code for activity_main.xml to include the changes below (in bold):


[image: image]





[image: image]




Now that we’ve added the navigation host, let’s add an item to the toolbar, which we can use to navigate to HelpFragment.




Specify items in the toolbar with a menu resource file

You tell Android which items should appear on the toolbar by defining a menu. Each menu is defined in an XML menu resource file which specifies the items that you want to appear.

We’re going to create a new menu resource file named menu_toolbar.xml which we’ll use to add the Help item to the toolbar. Select the app/src/main/res folder, go to the File menu, choose New, and then select the option to create a new Android resource file. When prompted, give it a name of “menu_toolbar”, specify a resource type of “Menu”, and make sure that the directory name is menu. When you click on the OK button, Android Studio will create the file for you, and add it to the app/src/main/res/menu folder.

Just like navigation graphs and layout files, you can edit menu resource files by updating the XML code, or by using the built-in design editor. Here’s what the design editor looks like:
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there are no Dumb Questions

Q: Is it just toolbars that use menu resource files?

A: As you’ll find out later in the chapter, menu resource files are also used for bottom navigation bars and navigation drawers. You can create pop-up and context menus with them too. Find out more here:

https://developer.android.com/guide/topics/ui/menus






Let’s add a Help item to the menu

We want to be able to navigate to HelpFragment from the toolbar, so we’ll add a Help item to the menu resource file. We’ll do this by directly editing the XML code.

Switch to the Code view of menu_toolbar.xml, then update the code so it matches the code below (the lines you need to add are in bold):
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Every menu resource file, including the one above, has a <menu> root element. This is what tells Android that it defines a menu.

Inside the <menu> element, you typically have a number of <item> elements, each one describing a separate item. In this particular case, there’s a single Help item with the title “Help”.

The <item> element has a number of attributes that you can use to control the item’s appearance.

The android:id attribute assigns an ID to the item. This ID is used by the Navigation component to navigate to a destination, and it must have the same ID as the destination you want to navigate to in the navigation graph. You’ll find out how this works a few pages ahead.

The android:icon attribute specifies which icon (if any) should be displayed for the item. Android has many built-in icons, and the IDE presents you with a list of available ones when you start typing the icon name.

The android:title attribute defines the item’s text.

The app:showAsAction attribute specifies how you want the item to appear in the toolbar. Setting it to “always” means that it should always appear in the main area of the toolbar.
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The menu item’s ID must match the destination ID in the navigation graph.

Navigation UI components—such as the toolbar—rely on these IDs being the same. If they’re different, your toolbar navigation won’t work properly.






onCreateOptionsMenu() adds menu items to the toolbar

Once you’ve defined the menu resource file, you add its items to the toolbar by implementing the onCreateOptionsMenu() method in your activity code. This method gets called when the activity is ready to add items to the toolbar. It inflates the menu resource file, and adds each item it describes to the toolbar.

In the CatChat app, we want to add the item defined in menu_toolbar.xml to MainActivity’s toolbar. The code to add this item is shown below in bold (you’ll update your code a few pages ahead):
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The line:

menuInflater.inflate(R.menu.menu_toolbar, menu)

inflates the menu resource file. Behind the scenes, it creates a Menu object that represents the menu resource file, and any items the menu resource file contains are translated to MenuItem objects. These are then added to the toolbar.

That’s everything that’s needed to add a menu to the toolbar. Next, we’ll make MainActivity navigate to HelpFragment when the user clicks the Help item.
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Respond to menu item clicks with onOptionsItemSelected()

Once you’ve used the onCreateOptionsMenu() method to add menu items to the toolbar, you make them respond to clicks by implementing onOptionsItemSelected(). This method runs whenever an item in the toolbar is clicked:
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In the CatChat app, we want to navigate to HelpFragment when the user clicks the Help menu item, and we can achieve this with a little help from the Navigation component.

Here’s what the code looks like; we’ll add these changes to MainActivity.kt a few pages ahead:
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Each time the Help menu item is clicked, the navigation controller gets its ID and looks for a matching one in the navigation graph. It then passes the destination with this ID to the navigation host so that it’s displayed on the device screen.




We need to configure the toolbar

We’ve now covered everything that’s needed to add the Help menu item to the toolbar and make it navigate to HelpFragment. Before we take the app for a test drive, however, there’s one more change we’re going to make.

When we defined the navigation graph nav_graph.xml earlier in the chapter, we added labels to each destination using code like this:
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To make it clear which screen is being displayed, we’re going to configure the toolbar so that each time we navigate to a new destination, its label is displayed in the toolbar. We’ll also add an Up button to the toolbar so that when the user navigates to HelpFragment, it provides an easy way of navigating back to InboxFragment:
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Up navigation may sound the same as using the device Back button, but it’s slightly different. The Back button allows users to work their way back through the back stack: the history of screens they’ve visited. The Up button, on the other hand, is based on the navigation graph hierarchy. It provides a quick way of going up this hierarchy.

We can configure the toolbar to update the text and include an Up button using the Navigation component. Let’s find out how.




Configure the toolbar using an AppBarConfiguration
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We want to configure the toolbar so that the text it displays corresponds to the label of the current destination in the navigation graph, and so that it includes an Up button. We can do this by building an AppBarConfiguration object that’s based on the navigation graph, and linking it to the toolbar. The AppBarConfiguration class is part of the Navigation component, and it’s used to make app bars and toolbars play nicely with the navigation controller.

Here’s the code to build an AppBarConfiguration and link it to a toolbar (in bold):
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The above code first gets a reference to the navigation controller from the navigation host using the code:
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Code like this is necessary whenever you need to get a reference to the navigation controller from an activity’s onCreate() method.

The code then builds a configuration that links the toolbar to the navigation graph, and applies it to the toolbar.

When the code runs, it uses information in the navigation graph to display the current destination’s label. It also adds an Up button to the toolbar for all destinations except the navigation graph’s Start destination, which in this case is InboxFragment.

That’s everything that you need to know to implement toolbar navigation. We’ll show you the full MainActivity code on the next page.




The full code for MainActivity.kt

Here’s the complete code for MainActivity.kt; update your code to include the changes below (in bold):
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What happens when the app runs

The following things happen when the app runs:


	The app is launched and MainActivity gets created.

InboxFragment is added to the navigation host and displayed on the device screen.
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	MainActivity’s onCreateOptionsMenu method runs.

It adds the Help menu item defined in menu_toolbar.xml to the toolbar.
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	The user clicks the Help item in the toolbar.
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	MainActivity’s onOptionsItemSelected() method runs.

It passes navigation for the Help item to the navigation controller.
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	The navigation controller looks for the Help item’s ID in the navigation graph.
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	The navigation controller replaces InboxFragment with HelpFragment in the navigation host.
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When we run the CatChat app, MainActivity is launched, and InboxFragment is displayed in MainActivity’s layout.

A Help item is displayed in MainActivity’s toolbar. When we click on it, the app navigates to HelpFragment. The toolbar text is changed to “Help” and an Up button appears.

When we click on the Up button, the app navigates to InboxFragment. The Up button disappears and the text “Inbox” is displayed in the toolbar.
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Well done! You’ve now learned how to add a toolbar and use it for navigation.


there are no Dumb Questions

Q: Could we have added menu items and added an Up button using the default app bar?

A: Yes, but it would have required more Kotlin code to do so. To implement the Up button, for example, you’d need to override a separate method named onSupportNavigateUp().

Q: When does the Up button appear?

A: When any fragment is displayed in the navigation host that’s not the start destination in the navigation graph. In this example, it appears for any fragment except InboxFragment.

Q: Can you add a toolbar to a fragment?

A: Yes. A toolbar is a type of View, so you can add it to activities or fragments.

Q: How do I know whether to add it to an activity or a fragment?

A: If you want the toolbar’s layout to be the same for all fragments, add it to the activity that displays these fragments. If you want the toolbar’s layout to be significantly different, consider adding it to the fragment instead.






BE the Menu
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A menu resource file and navigation graph is shown below. The menu is added to a toolbar. Your job is to play like you’re the menu, and say which fragment is navigated to when each item in the menu is clicked.
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BE the Menu Solution
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A menu resource file and navigation graph is shown below. The menu is added to a toolbar. Your job is to play like you’re the menu, and say which fragment is navigated to when each item in the menu is clicked.
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Most types of UI navigation work with the Navigation component
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In the chapter so far, you’ve learned how to enable toolbar navigation by defining a menu resource file, using the Navigation component to navigate between fragments, and configuring the toolbar to change its appearance as you navigate through the app.

The great news is that other types of UI navigation—such as bottom navigation bars and navigation drawers—work in a similar way. Even though they look different from one another, you can take the techniques you’ve learned for toolbar navigation and apply them to other types of navigation.

To see how this works, we’re going to add a bottom navigation bar to the CatChat app’s MainActivity.


A bottom navigation bar can hold up to five items. It’s displayed at the bottom of the screen.




How the bottom navigation bar will work

As its name suggests, a bottom navigation bar is a type of navigation bar that’s positioned at the bottom of the device screen. You can use it to navigate to up to five destinations.

The CatChat app’s bottom navigation bar will look like this:
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As you can see, the bar contains three items: Inbox, Sent Items, and Help. When we click on each item, the app will navigate to the fragment associated with it. When we click on the Help item, for example, the app will navigate to HelpFragment, and when we click on Sent Items, it will navigate to a new fragment (which we need to create) named SentItemsFragment.

We’ll implement bottom bar navigation over the next few pages, and we’ll start by creating the new fragment: SentItemsFragment.






Create SentItemsFragment

We need to create a new fragment named SentItemsFragment.

Highlight the com.hfad.catchat package in the app/src/main/java folder, then go to File→New→Fragment→Fragment (Blank). Name the fragment “SentItemsFragment”, name its layout “fragment_sent_items”, and make sure the language is set to Kotlin. Then update the code for SentItemsFragment.kt to match the code below:
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And here’s the code for fragment_sent_items.xml (update your version of this code too):
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Add SentItemsFragment to the Navigation graph

We want to be able to navigate to SentItemsFragment from the bottom navigation bar using the Navigation component. To do this, we need to add the fragment to the navigation graph as a new destination.

Open the navigation graph file nav_graph.xml (if it’s not already open), then update its code so that it matches the code below (our changes are in bold):
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As you can see, the new destination has an ID of sentItemsFragment, and a label of “Sent Items”. We’ll use the ID in the bottom navigation bar’s menu resource file, which we’ll create next.




The bottom navigation bar needs a new menu resource file

Earlier in the chapter, we created a menu resource file named menu_toolbar.xml to add a Help item to the toolbar. While it’s possible for different navigation UI components to share the same menu, we need to create a new one for the bottom navigation bar because it shows two extra items: Inbox and Sent Items.
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To create the new menu resource file, select the app/src/main/res folder, go to the File menu, choose New, and then select the option to create a new Android resource file. When prompted, give it a name of “menu_main”, specify a resource type of “Menu”, and make sure the directory name is menu. When you click on the OK button, Android Studio will create the file for you, and add it to the app/src/main/res/menu folder.

Next, open the file menu_main.xml (if it’s not already open), and update its code to add menu items for InboxFragment, SentItemsFragment, and HelpFragment (shown below in bold):
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Now that we’ve created the new menu resource file, let’s add a bottom navigation bar to MainActivity.




A bottom navigation bar is a type of View

Just like a toolbar, a bottom navigation bar is a type of view that you add to your layout. The code to add a bottom navigation bar looks like this:
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You start by defining the bottom navigation bar using:

<com.google.android.material.bottomnavigation.BottomNavigationView
    ... />

where com.google.android.material.bottomnavigation.BottomNavigationView is the fully qualified path of the BottomNavigationView class: the class that defines the bar. You then use extra attributes to give it an ID, and specify its appearance.

Unlike a toolbar, you don’t need to write Kotlin code to add menu items to a bottom navigation bar. You simply specify which menu resource file to add to the bar using the app:menu attribute like this:

app:menu="@menu/menu_main"

The above code attaches the menu_main.xml menu resource file to the bottom navigation bar, and its items are added to the bar at runtime like this:
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Now that you’ve seen what bottom navigation bar code looks like, let’s add one to MainActivity’s layout.




The full code for activity_main.xml

Here’s the full code for activity_main.xml: update your code to include the changes below (in bold):
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Now that we’ve added the bottom navigation bar to MainActivity’s layout, let’s get it to navigate between destinations.




Link the bottom navigation bar to the navigation controller

The code to make a bottom navigation bar navigate between destinations is simpler than the code needed to implement toolbar navigation. All you need to do is get a reference to the BottomNavigationView, which defines the navigation bar, and call its setupWithNavController() method.

Here’s what the code looks like:
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Each time you click on an item in the navigation bar, the navigation controller fetches its ID and looks for a destination with a matching ID in the navigation graph. It then passes this destination to the navigation host so that it’s displayed on the device screen.
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Let’s add the bottom navigation bar code to MainActivity.kt, and take the app for a test drive.




The updated code for MainActivity.kt

Here’s the updated code for MainActivity.kt; update the code to include the changes below (in bold):
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Let’s take the app for a test drive.




[image: Images] Test Drive

When we run the CatChat app, MainActivity is launched, and InboxFragment is displayed in MainActivity’s layout. A bottom navigtion bar is displayed that contains three items.

When we click on each item in the bottom navigation bar, the app navigates to the appropriate screen. When we click on Sent Items, for example, SentItemsFragment is displayed in MainActivity, and when we click on the Help item, HelpFragment is displayed instead.
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The bottom navigation bar is working exactly how we want it to.




A navigation drawer lets you display many navigation items
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As you’ve learned, a bottom navigation bar is a good option if you have a small number of navigation items because it allows you to display up to five such items. But what if you have a larger number of menu items?

If you want users to be able to navigate through a large number of options, a better choice might be a navigation drawer. This is a slide-out, scrollable panel that contains links to other parts of the app that you can optionally group into different sections.

Navigation drawers are widely used across Android apps. The Gmail app, for example, uses a navigation drawer that lets you navigate to different screens in the app, and contains sections such as email categories, recent labels, and all labels:
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Let’s replace the bottom navigation bar with a navigation drawer

We’re going to replace the bottom navigation bar we added to the CatChat app with a navigation drawer. The navigation drawer will contain a header image and a set of options. The main options will let the user navigate to InboxFragment and SentItemsFragment, and we’ll put a HelpFragment item in a separate section labeled Support. Here’s what the drawer will look like:
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The navigation drawer is composed of several different components. We’ll go through these on the next page.




Navigation drawers deconstructed

You implement a navigation drawer by adding a drawer layout to the root of your activity’s layout. The drawer layout contains two views:


	A view for the screen’s main content

This is usually a layout containing a toolbar and a navigation host, which you use to display fragments.


	A navigation view for the drawer’s contents

A navigation view is a type of frame layout that’s used to display a navigation menu. In this app, it will display a drawer header too.




When the drawer is closed, the drawer layout looks just like a normal activity, except that the toolbar includes a drawer icon that’s used to open the drawer:
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When you open the drawer, the navigation view slides over the activity’s main content to display the drawer’s contents. When you click on an item, it uses the Navigation component to display the relevant destination, and the drawer closes:
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The drawer gets its items from a menu

Just like a toolbar and bottom navigation bar, a navigation drawer gets the items it needs to display from a menu resource file.

Instead of creating a new menu resource file for the drawer, we’re going to reuse menu_main.xml: the file that we used for the bottom navigation bar. Here’s a reminder of the current code in menu_main.xml:
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The above menu resource file, when added to the navigation drawer, produces a list of items with an icon against each one. We’re going to tweak the menu to add an extra highlight to the item the user selects, and split the menu into sections:
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Let’s find out how.




Add the support section…

We’ll first add the Support heading, which is done by defining a new item. Because it’s just a heading, we only need to give it a title: it doesn’t have an icon, and no ID is required as we won’t use it to navigate anywhere.

Here’s the code to add the Support heading:
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…as a separate submenu

We want the Help item to appear under the Support heading so that it forms a separate section. To do this, we’ll define a submenu inside the Support item, specified by a <menu> element. We’ll add the Help item to this submenu.

Here’s the code to add a submenu, which includes a Help item; we’ll update menu_main.xml with this code a couple pages ahead:
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The above submenu just contains a single item. If you wanted it to contain multiple items, you’d simply include each item in the submenu.

That’s all the code we need to add a Support section to the drawer’s menu. Next, let’s find out how to add an extra highlight to the item the user selects.






Highlight the selected item with groups

The current menu produces a navigation drawer that changes the text color of the current selected item. You can make it extra clear to the user which item has been selected by adding an extra highlight like this:
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You add this extra highlight by placing items in a group using the <group> element. You then use an attribute named android:checkableBehavior to specify the group’s behavior when an item is selected.

Here’s the code to do this (we’ll update menu_main.xml on the next page):
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As you can see, the above code sets the android:checkableBehavior attribute to "single". This option means that only a single item in the group at a time will be highlighted—the option the user selects.

That’s everything we need to make the menu look and behave the way we want when it’s used by a navigation drawer. We’ll show you the full code on the next page.




The full code for menu_main.xml

We’re going to update the navigation drawer’s menu so that the Help menu is shown in a Support section. We’ll also use groups to add an extra highlight to the item the user selects.

Here’s the complete code for menu_main.xml; update its code to include all the changes (in bold):
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That’s the menu sorted. Next, we’ll create the navigation drawer’s header.




Create the navigation drawer’s header

The navigation drawer’s header is a simple layout that we’ll add to a new layout file named nav_header.xml.

Create this file now by selecting the app/src/main/res/layout folder in Android Studio, and choosing File→New→Layout Resource File. When prompted, name the layout “nav_header”, and if prompted, choose a resource type of Layout.


Add the image file…

The layout is composed of a single image, which needs to be added to the app/src/main/res/drawable folder. Android Studio probably created this folder for you when you created the project. If it’s not there, create it by selecting the app/src/main/res folder, going to the File menu, choose the New option, and then clicking on the option to create a new Android resource directory. When prompted, choose a resource type of Drawable, name it “drawable”, and click on OK.
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Once you’ve created the drawable folder, download the file kitten_small.webp from tinyurl.com/hfad3, and add it to the drawable folder.




…and update the nav_header.xml code

We’ll add the image to nav_header.xml using an <ImageView> element. You already know how to use this element, so update the code for nav_header.xml to match the code below:
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Now that we have a header for the navigation drawer, let’s add the drawer itself.






How to create a navigation drawer

You create a navigation drawer by adding a DrawerLayout to the activity’s layout as its root element. The DrawerLayout needs to contain two things: a view or view group for the activity’s content as its first element, and a navigation view that defines the drawer’s contents as its second.

Typical DrawerLayout code looks like this:
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There are two key <NavigationView> attributes that you use to control the drawer’s appearance: app:headerLayout and app:menu.

The app:headerLayout attribute specifies the layout that should be used for the navigation drawer’s header (in this case nav_header.xml). This attribute is optional.

The app:menu attribute specifies which menu resource file contains the drawer’s options (in this case menu_main.xml). If you don’t include this attribute, your navigation drawer won’t include any items.




The full code for activity_main.xml

We want to replace the MainActivity’s bottom navigation bar with a navigation drawer. The code to do this is shown below; update file activity_main.xml to include the changes (in bold):
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We’ve added a navigation drawer to the layout

We’ve now replaced the bottom navigation bar in MainActivity’s layout with a navigation drawer. It displays an image in its header, and includes all the items specified in the menu resource file menu_main.xml.

Before we run the app, however, we need to link the navigation drawer to the navigation controller so that clicking on an item navigates to the correct fragment.
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We also need to configure the toolbar so that it includes a drawer icon that, when clicked, will open or close the navigation drawer:
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Both of these changes are made by tweaking the code in MainActivity.kt. Let’s find out how.






Configure the toolbar’s drawer icon…

Earlier in the chapter, we configured the toolbar to display the current destination’s label and include an Up button. We did this by building an AppBarConfiguration object, and linking it to the toolbar.

We now want the toolbar to include a drawer icon, and we can add one by adding the navigation drawer to the AppBarConfiguration. Here’s the code to do this:
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The above code adds the drawer layout to the AppBarConfiguration object. This allows the toolbar to interact with the drawer by including a drawer icon on every screen where there’s no Up button.


…and link the drawer to the navigation controller

Finally, we need to make the drawer navigate to the correct destination each time the user clicks on one of its items. Just like with the bottom navigation bar, we do this by setting the navigation drawer up with the navigation controller.

Here’s the code to do this:

val navHostFragment = supportFragmentManager
    .findFragmentById(R.id.nav_host_fragment) as NavHostFragment
val navController = navHostFragment.navController
val navView = findViewById<NavigationView>(R.id.nav_view)
NavigationUI.setupWithNavController(navView, navController)


[image: image]




Each time the user clicks on an item in the navigation drawer, the navigation controller gets its ID from the menu resource file, and looks for a matching ID in the navigation graph. It then navigates to the destination with that ID.

That’s all the code we need to control the navigation drawer’s behavior. Let’s add it to MainActivity.kt and take the app for a test drive.






The full code for MainActivity.kt

We need to update MainActivity to replace the bottom navigation code with the code for the navigation drawer. Update MainActivity.kt with the changes below (in bold):
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That’s all the code we need for the navigation drawer. Let’s take it for a test drive.


there are no Dumb Questions

Q: Why did we remove the bottom navigation bar? Can’t an app have both a bottom navigation bar and a navigation drawer?

A: Apps can have bottom navigation bars and navigation drawers. We decided to replace the bottom navigation bar with a navigation drawer in order to make it clearer what code was needed just for the navigation drawer.

Q: I’d heard that it took lots of activity code to create a navigation drawer. Did I hear wrong?

A: In the old days, adding a navigation drawer to your app took lots of effort.

Including a navigation drawer is now much easier thanks to the Navigation component. It handles most of the hard work for you, making your activity code much simpler.

Q: How does the navigation drawer know which fragment to navigate to?

A: The activity code includes a call to the setupWithNavController() method, and this links the drawer’s navigation view to the navigation controller.

When an item in the drawer is clicked, the ID of this item is passed to the navigation controller. The navigation controller looks up this ID in the navigation graph, and navigates to the destination with a matching ID.

Q: Can you remind me what a navigation view is?

A: It’s a type of frame layout that is used to display a standard navigation menu. It’s usually used inside a navigation drawer.

Q: I tried clicking on one of the items, but the drawer didn’t navigate to the right fragment. Why not?

A: First, make sure that your activity code calls the setupWithNavController() method. This links the drawer to the navigation controller, so if it’s missing, your drawer won’t be able to use the Navigation component.

Next, make sure that you have matching IDs in the drawer’s menu resource file and the navigation graph. If the navigation controller can’t find a matching ID, it won’t be able to use it to navigate.
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When we run the app, a drawer icon is displayed in the toolbar. Clicking on this icon opens the navigation drawer. When we click on one of the items in the drawer, the fragment for that option is displayed in MainActivity and the drawer closes.
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Congratulations! You’ve now learned how to create a fully operational navigation drawer.




Layout Magnets
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Somebody used fridge magnets to write the layout code for a navigation drawer, but some of them fell off overnight. Can you put the code back together again?

The activity uses a linear layout for its main content (we’ve left out most of the code for this). The drawer needs to display a header, defined in a layout file named header.xml. Its menu items are specified in the menu resource file menu_drawer.xml.
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Layout Magnets Solution
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Somebody used fridge magnets to write the layout code for a navigation drawer, but some of them fell off overnight. Can you put the code back together again?

The activity uses a linear layout for its main content (we’ve left out most of the code for this). The drawer needs to display a header, defined in a layout file named header.xml. Its menu items are specified in the menu resource file menu_drawer.xml.
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Your Android Toolbox
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You’ve got Chapter 8 under your belt and now you’ve added navigation UI to your toolbox.
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Bullet Points


	The default app bar is added using a theme.


	The android:theme attribute in AndroidManifest.xml specifies which theme to apply.


	You define styles as <style> elements in one or more resource files.


	You can replace the default app bar with a toolbar that includes the latest Android features.


	A Material toolbar is a toolbar that works well with Material themes.


	A menu resource file adds items to toolbars, bottom navigation bars, and navigation drawers.


	Make sure there are matching item and destination IDs in the menu resource file and navigation graph. The Navigation component depends on matching IDs for navigation.


	Add items to a toolbar using onCreateOptionsMenu().


	Implement toolbar navigation using onOptionsItemSelected().


	Use an AppBarConfiguration object to configure the toolbar to work with the Navigation component.


	A bottom navigation bar can hold up to five items.


	A navigation drawer can hold many items, grouped into sections.


	Create a navigation drawer by adding a drawer layout to your activity’s layout. The drawer layout’s first element needs to be a view that defines the activity’s main content. Its second element defines the contents of the drawer.












Chapter 9. Material Views: A Material World
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Most apps need a slick UI that responds to the user.

You’ve so far learned how to use views such as text views, buttons and spinners, and applied Material themes to make sweeping changes to your app’s look and feel. But there’s so much more you can do. Here, you’ll learn how to make your UI more responsive with the coordinator layout. You’ll create toolbars that can collapse or scroll on a whim. You’ll discover exciting new views such as checkboxes, radio buttons, chips, and floating action buttons. Finally, you’ll find out how to display friendly pop-up messages using toasts and snackbars. Read on to find out more.


Material is used throughout Androidville

In the previous chapter you learned how to use toolbars, bottom navigation bars, and navigation drawers to help users navigate your app, and styled them using a theme from the Material library. As you may recall, Material is a design system that helps you build apps with a consistent look and feel across all screens.

Material isn’t just limited to toolbars, navigation drawers, and bottom navigation bars; it styles every view in your app, from buttons to text views.

Here are some more examples of components and features that use Material:


	[image: Images] Scrolling and collapsing toolbars

You can make the toolbar scroll off the screen, or collapse, if the user scrolls content.
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	[image: Images] Radio buttons, checkboxes, and chips

These let the user choose options.
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	[image: Images] Floating action buttons (FABs)

FABs are special buttons that float above the main screen.
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	[image: Images] Snackbars

These are pop-up messages you can interact with.
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We’re going to show you how to use these views and features by building a new app.




The Bits and Pizzas app

We’re going to build a new app named Bits and Pizzas. We’re going to focus on its Create Order screen, which lets the user place an order for a pizza.

The screen looks like this:
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The app is comprised of an activity—MainActivity—that displays a fragment named OrderFragment. The fragment defines the Create Order screen’s appearance and functionality.

Let’s go through the steps we need to take to build the app.




Here’s what we’ll do

We’ll build the app by going through the following steps:


	Add a toolbar that can scroll.

We’ll create OrderFragment, and add a toolbar to its layout that will scroll off the screen when the user scrolls the screen up, and reappear when they scroll down.
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	Implement a collapsing toolbar.

Once we’ve made the toolbar scroll, we’ll add an image to it, and get it to collapse and expand when the user scrolls the screen.
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	Add views.

The user needs to be able to place a pizza order. We’ll enable this by adding radio buttons, chips, and a floating action button to OrderFragment’s layout.
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	Make the FAB respond to clicks.

When the user clicks the FAB, we’ll display a pop-up message that gives details of her order.
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Create the Bits and Pizzas project
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We’re going to create a new project for the Bits and Pizzas app, so you need to create one using the same steps from previous chapters. Choose the Empty Activity option, enter a name of “Bits and Pizzas” and a package name of “com.hfad.bitsandpizzas”, and accept the default save location. Make sure the language is set to Kotlin and the minimum SDK is API 21 so it will run on most Android devices.


Add a Material library dependency to the app build.gradle file

In this chapter, we’re going to use themes, views, and features from the Material library, so we need to make sure that the app’s build.gradle file includes it as a dependency.

Open the file BitsandPizzas/app/build.gradle, and make sure that its dependencies section includes the following line (in bold):
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It’s likely that Android Studio has already added this dependency to the file for you. If not, you’ll need to add it yourself, and click on the Sync Now option that appears at the top of the code editor to sync the change with the rest of your project.

Now that you’ve made sure that the app includes the Material library, let’s go and create OrderFragment.






Create OrderFragment

OrderFragment is the Bits and Pizzas app’s main screen, and it’s what the user will use to place a pizza order.

To create the fragment, highlight the com.hfad.bitsandpizzas package in the app/src/main/java folder, then go to File→New→Fragment→Fragment (Blank). Name the fragment “OrderFragment” and its layout “fragment_order”, and make sure the language is set to Kotlin. Then update the code for OrderFragment.kt to match the code below:
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Then update the code in its layout file fragment_order.xml so that it includes a frame layout like this:
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We’ll update OrderFragment through the rest of this chapter. First, let’s display it in MainActivity’s layout.




Display OrderFragment in MainActivity’s layout

We’ll add OrderFragment to MainActivity’s layout using a FragmentContainerView, specifying the name of the fragment.

Here’s the code to do this; open activity_main.xml and update its code to include the changes below:


[image: image]




Finally, open MainActivity.kt and make sure that its code matches the code shown below:
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Now that we’ve got MainActivity to display OrderFragment, let’s find out how to make the app bar respond to scrolls.




Replace the default app bar with a toolbar

We’re going to make the Bits and Pizzas app bar respond when the user scrolls. For now, we’ll make it scroll off the screen when the user scrolls the screen up, and make it reappear when she scrolls down again.
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To do this, we first need to replace the default app bar with a toolbar. This is because the default app bar is fixed to the top of the screen, and can’t be made to scroll. A toolbar, however, is much more flexible.

To do this, we first need to change the app’s theme to one that has no app bar. Open the file themes.xml in the app/src/main/res/values folder, and update its code to include the style below in bold:
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If your project includes a themes.xml file in the values-night folder, you’ll need to apply the above change to this file as well.

Once you’ve made this change, add a toolbar to FragmentOrder by updating the fragment_order.xml code so it matches the code shown here:
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Fragments don’t have a setSupportActionBar() method

Now that we’ve added the toolbar, we need to make it behave like a proper app bar that displays the app’s name. As you learned in the previous chapter, this is done by calling the activity’s setSupportActionBar() method.

Here, we’ve added the toolbar to a fragment, and fragments don’t include a setSupportActionBar() method. To get around this, we’ll get a reference to the activity that’s displaying the fragment (using activity), cast it to an AppCompatActivity to reflect its type, and call its setSupportActionBar() method.

Here’s the code to do this:
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Here’s the full code for OrderFragment.kt; update your code to include the changes (in bold):
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We’ve added the toolbar…now what?

We’ve now added a toolbar to OrderFragment’s layout so that when the app runs, the toolbar is displayed at the top of the screen:
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If we try and scroll the screen, however, the toolbar doesn’t move. To make it respond to scrolls, we need to make a few more changes.


We want the toolbar to respond to scrolls

To make the toolbar move, we need to add more views to the fragment’s layout. The layout needs to follow the following structure:
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The layout needs to include three things: a coordinator layout, an app bar layout, and a nested scroll view. Together, they let the toolbar respond when the user scrolls the screen.

Let’s find out what each one does, starting with the coordinator layout.






The coordinator layout coordinates animations between views

A coordinator layout is like a souped-up frame layout that’s used to coordinate animations between different views. It can, for example, coordinate the user scrolling the layout’s main content with the toolbar moving off the screen.

You add a coordinator layout to your layout code like this:
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You need to include any views whose animations you want to coordinate in the coordinator layout. In the Bits and Pizzas app, for example, we want to coordinate two things: the user scrolling the layout’s main contents, and the toolbar scrolling off the screen. This means the toolbar and the screen’s main contents need to be included in the coordinator layout:


[image: image]





A CoordinatorLayout allows the behavior of one view to affect the behavior of another.

The CoordinatorLayout is usually the root element of your layout.



Now that we know what the coordinator layout does, let’s move on to the app bar layout.




The app bar layout enables toolbar animation

An app bar layout is a type of vertical linear layout that’s designed to work with app bars. It works with the coordinator layout to enable toolbar animation.

You add an app bar layout to your code like this:
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As you can see, the above app bar layout code includes an android:theme attribute like this:

android:theme="@style/ThemeOverlay.MaterialComponents.Dark.ActionBar"

This applies the specified style to the app bar layout and all of its views. In this example, it means that the toolbar—and anything else we add to the app bar layout—will be styled to use the Material theme’s app bar properties, including the color of its background and text.

Great! Now your toolbar is animated and can respond to scroll events. But that’s not the end of the story: you also need to specify how it should respond. Let’s see how this is done.




Tell the toolbar how to respond to scroll events

Once you’ve added an app bar layout, you tell the toolbar how to respond to scrolls by adding an app:layout_scrollFlags attribute to the toolbar and assigning a value to it. The value specifies how the toolbar should respond to scroll events.

In the Bits and Pizzas app, we want the toolbar to scroll upward off the screen when the user scrolls up, and quickly return to its original position when the user scrolls down. We can achieve this by setting the toolbar’s app:layout_scrollFlags attribute to "scroll|enterAlways" using code like this:


The toolbar MUST be inside an app bar layout in order for it to scroll. The app bar layout and coordinator layout work together to enable scrolling.
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The line:

app:layout_scrollFlags="scroll|enterAlways"

specifies two behaviors: scroll and enterAlways.

The scroll value means that the view can scroll off the top of the screen when the user scrolls up. Without this value, the toolbar would stay pinned to the top of the screen and wouldn’t be able to scroll.

The enterAlways value means that the toolbar quickly scrolls down to its original position when the user scrolls down. The toolbar would still scroll down without this value, but it would be much slower.

You’re almost there! There’s just one more step you need to do before we can get the OrderFragment toolbar to scroll: the nested scroll view.




A nested scroll view makes layout content scrollable

You now need to add a nested scroll view so the layout’s main content can scroll. This kind of view works just like a normal scroll view, except that it enables nested scrolling. This is important, because the coordinator layout only listens for nested scroll events. If you use a normal scroll view in your layout, the toolbar won’t be able to respond when the user scrolls the screen.

Note

Another view that enables nested scrolling is the recycler view. You’ll learn about this view in Chapter 14.



You add a nested scroll view to your layout using code like this:
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In the above example, the nested scroll view includes an extra attribute named app:layout_behavior, which is set to the built-in String value "@string/appbar_scrolling_view_behavior". This makes sure that the contents of the nested scroll view are arranged below the app bar layout, and move when it scrolls.

Note that a nested scroll view can only have one direct child, which, in the example above, is a text view. If you want to add more than one view to a nested scroll view, you must first add them to a view group—such as a linear layout—and then add the view group to the nested scroll view.

Note

You’ll see an example of this later in the chapter.



That’s everything that we need to know in order to get the Bits and Pizzas toolbar to scroll, so let’s go ahead and update OrderFragment’s layout.




The full code for fragment_order.xml

Here’s the full code for fragment_order.xml; update the code to include the changes below (in bold):
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[image: Images] Test Drive
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When we run the app, OrderFragment is displayed in MainActivity’s layout. A toolbar is displayed at the top of the screen.

When we scroll the screen up, the toolbar scrolls upward off the top of the screen.
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When we scroll the main content down, the toolbar reappears.
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Congratulations! You’ve now learned how to create a toolbar that responds to scrolls.

After the following exercise, we’re going to learn how to turn the scrolling toolbar into one that collapses and expands as the user scrolls the screen.




BE the Layout


[image: image]




Below is the layout file for a fragment named MyFragment. Your job is to play like you’re the layout, and change the code so that when the user scrolls the screen up, the toolbar scrolls off the screen, and when they scroll down, it quickly reappears.


[image: image]







BE the Layout Solution
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Below is the layout file for a fragment named MyFragment. Your job is to play like you’re the layout, and change the code so that when the user scrolls the screen up, the toolbar scrolls off the screen, and when they scroll down, it quickly reappears.
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Let’s create a collapsing toolbar
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Now that you know how to make a toolbar scroll off the screen, let’s replace it with a slightly different type of toolbar: a collapsing toolbar.

A collapsing toolbar is a toolbar that starts off large, shrinks when the user scrolls the screen up, and expands again when the user scrolls the screen back down. You can even add an image to it, which disappears when the toolbar reaches its minimum height, and becomes visible again as the toolbar expands:
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Over the next few pages, we’re going to find out how to turn a simple toolbar into a collapsing toolbar by adding one to OrderFragment’s layout. We’ll start with a plain collapsing toolbar first, and then create one that includes an image.

Let’s get started.




How to create a plain collapsing toolbar

It’s relatively straightforward to turn a scrolling toolbar into a collapsing toolbar. You simply wrap the toolbar in a collapsing toolbar layout, and tweak the toolbar attributes. The basic code structure looks like this:
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As you can see, the collapsing toolbar layout is defined using the <...CollapsingToolbarLayout> element, part of the com.google.android.material library. You specify its maximum height using its layout_height attribute, and the line:
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tells it to collapse when the user scrolls up until it has nothing left to collapse, and expand when the user scrolls down until it reaches its full height.

We also need to make sure that when the toolbar collapses, anything that’s displayed on the toolbar—like the Up button and any menu items—stay on the screen. This is achieved by adding the following attribute to the Toolbar element:
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How to add an image to a collapsing toolbar

Once you’ve created a plain collapsing toolbar, you can add an image to it by adding an <ImageView> to the collapsing toolbar layout, specifying the image you want to use. The code follows this structure:
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The line:

app:contentScrim="?attr/colorPrimary"

which has been added to the <...CollapsingToolbarLayout> gives the toolbar a plain background color when it’s collapsed. We’ve also added a parallax animation to the image using this line:

app:layout_collapseMode="parallax"

This attribute is optional: it makes the image scroll at a different rate to the rest of the toolbar.

Now that you’ve learned about collapsing toolbars, let’s add one to OrderFragment’s layout.




Add a restaurant image drawable

We want OrderFragment’s collapsing toolbar to include a restaurant image, so let’s start by adding it to the project.

Make sure that your project includes a folder named app/src/main/res/drawable, then download the file restaurant.webp from tinyurl.com/hfad3, and add it to the drawable folder. This includes the image in your project as a drawable resource.

Next, let’s add the collapsing toolbar.
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The full code for fragment_order.xml

The code below adds a collapsing toolbar to OrderFragment’s layout. Update your code for fragment_order.xml to include the changes (in bold):
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Those are all the changes that we need to create the collapsing toolbar. Let’s take the app for a test drive, and see what it looks like.






[image: Images] Test Drive


[image: image]




When we run the app, OrderFragment is displayed. It includes a collapsing toolbar with an image.

When we scroll up, the toolbar collapses, the image fades, and the toolbar’s background changes to the app’s primary color. When we scroll down, the toolbar expands, and the image reappears.
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there are no Dumb Questions

Q: Is the collapsing toolbar layout a type of view group?

A: Yes. It’s actually a subclass of FrameLayout, so you can use any of FrameLayout’s attributes with it.

Q: Do I have to write any Kotlin code to get the toolbar to collapse?

A: No, it’s all done using layout code.

Q: You said that the coordinator layout coordinates animations between its views. Are there any alternatives?

A: Yes, there’s a newer kind of layout you can use called a motion layout. This layout is part of the constraint layout library, from version 2.0 upward.

You can find out more about motion layouts here:

https://developer.android.com/training/constraint-layout/motionlayout






Layout Magnets
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Someone arranged some magnets on the fridge door to show how to structure a layout file that implements a collapsing toolbar with an image. Unfortunately, the magnets fell off when a large pterodactyl flew by in search of food.

See if you can put the magnets back in the right order.
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[image: Images] Answers in “Layout Magnets Solution”.




We need to build OrderFragment’s main content

Now that we’ve added a collapsing toolbar to OrderFragment’s layout, we need to add some more views. These will let the user choose which type of pizza she wants to order, add any extra options such as parmesan or chili oil, and display a message when she clicks a button. The screen needs to look something like this:
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As you can see, OrderFragment’s layout includes some extra views that we haven’t yet learned how to use. Before we build the layout, let’s find out more about these views.




Choose a pizza type using a radio button
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The first view we’ll use is a group of radio buttons so that the user can choose which type of pizza she wants. Radio buttons let you display multiple options from which you make a single choice, so they’re a good choice for this situation.

You add radio buttons to a layout using two elements: <RadioButton> and <RadioGroup>. You use the <RadioButton> element to define each radio button, and you group them by putting them inside a <RadioGroup> element. Placing the radio buttons in a radio group in this way means that only a single radio button can be selected at a time.
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In the Bits and Pizzas app, we want to display radio buttons for the Diavolo and Funghi buttons. The code looks like this:
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Once you’ve defined the radio group and radio buttons, you can write Kotlin code to find out which radio button has been selected using the radio group’s checkedRadioButtonId property. Its value is the ID of the selected radio button, or -1 if no radio button has been selected:
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RadioGroup is a subclass of LinearLayout, so you can use the same attributes with a radio group as you can with a linear layout.






Radio buttons are a type of compound button

Behind the scenes, radio buttons inherit from a class named CompoundButton: a subclass of Button. A compound button is a button that has two states: checked and unchecked, or on and off.

Android includes other types of compound button (in addition to radio buttons), such as checkboxes, switches, and toggle buttons. These views are useful if you want to offer the user yes/no choices, such as “Do you want chili oil?” or “Would you like extra parmesan?”
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You add checkboxes, switches, and toggle buttons to your layout using code like this:
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You can then use each view’s isChecked property in your Kotlin code to find out if it has been selected, as in the example code here:
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A chip is a type of flexible compound button

So far, you’ve seen how to use different types of compound buttons such as radio buttons, checkboxes and switches. A more flexible type of compound button is a chip. This is a material view that’s available so long as you’re using a theme from the Material library, for example Theme.MaterialComponents.DayNight.NoActionBar. It’s used for making yes/no choices like other types of compound button, but it has other uses too: it can also be used for user input, filtering data and performing actions.
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In the Bits and Pizzas app, we’re going to use chips to let the user say whether she wants extra parmesan or chili oil on her pizza.

You add a chip to your layout using code like this:
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The key part of the chip code is the style attribute, because this controls the chip’s appearance. The code:

style="@style/Widget.MaterialComponents.Chip.Choice"

in the above example styles the chip as a Choice so that its color changes when its selected. Other options are Entry (which lets you use chips for data input), Filter (which is used for chips that filter content), and Action (which acts like a button).

Here’s what the Entry, Filter, and Action chips look like:
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As well as adding single chips to your layout, you can group several chips together. Let’s find out how this is done.




Add multiple chips to a chip group
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If you want your layout to include multiple chips that are grouped together, you can add them to a chip group. A chip group is a type of view group that’s designed to neatly arrange multiple chips.

In the Bits and Pizzas app, we want to use two chips: one for parmesan and another for chili oil. We’ll therefore group them in a chip group using code like this:
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Use isChecked to find out if a chip is checked

Once you’ve added chips to your layout, you can find out if a chip has been selected using each chip’s isChecked property, just as you can with other types of compound button such as switches, toggle buttons, and checkboxes. The following code, for example, checks whether the parmesan chip has been selected:

val parmesan = view.findViewById<Chip>(R.id.parmesan)
if (parmesan.isChecked) {
    //do something
}


[image: Images] Serious Coding

Chips are very flexible and have many different options. Find out more about these options here:

https://material.io/develop/android/components/chips








A FAB is a floating action button

There’s one final view we need to learn about before we can complete OrderFragment’s layout: a FAB.

A FAB—or floating action button—is a circular button that floats above the user interface. It’s used to draw attention to common or important actions, and just like a normal button, you can make a FAB respond to clicks by assigning an OnClickListener to it in your Kotlin code.
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You add a FAB to your layout using code like this:
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The above code uses the layout_gravity attribute to anchor a FAB to the bottom-end corner of the device screen with a margin of 16dp.

The line:

android:src="@android:drawable/ic_menu_send"

adds an icon to the FAB. In the above example, it displays one of Android’s built-in icons named ic_menu_send, but you can use any kind of drawable so long as it fits on the FAB.

Note

When you add a src attribute to a FAB, the code editor lets you browse Android’s built-in icons. If you don’t like any of them, you can find lots more here: https://material.io/resources/icons



You usually use a FAB inside a coordinator layout so that you can coordinate movement between the different views in your layout. Let’s look at an example.




You can anchor a FAB to a collapsing toolbar

FABs are often positioned at the bottom-end corner of the screen, but you can also anchor one to another view such as a collapsing toolbar. When you do this, the FAB moves with the collapsing toolbar as it collapses and expands:
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The layout code for this is shown below. As you can see, it uses the FAB’s app:layout_anchor and app:layout_anchorGravity attributes to anchor the FAB to the bottom end of the collapsing toolbar:
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Now that you’ve learned about radio buttons, chips, FABs, and other views, let’s build the main content for OrderFragment’s layout.




We need to build OrderFragment’s layout

We need to add views to OrderFragment’s layout so that the user can order a pizza type, and request any extras. The layout needs to look like this:
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You’re already familiar with all the code that’s needed to create this layout, so let’s go and update fragment_order.xml. We’ll show you the full code over the next few pages.




The full code for fragment_order.xml

Here’s the complete code for OrderFragment’s layout. Update the code for file fragment_order.xml so that it includes the changes below (in bold):
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That’s all the layout code we need, so let’s take the app for a test drive and see what it looks like.




[image: Images] Test Drive
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When we run the app, OrderFragment is displayed in MainActivity. It includes a collapsing toolbar as before, but this time the main content features text views, radio buttons, chips, and a FAB.

When we scroll the device screen, the main content scrolls upward and the toolbar collapses. The FAB remains fixed in the bottom-end corner of the screen.
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Let’s make the FAB respond to clicks
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We’ve now built OrderFragment’s layout, but when the user clicks on the FAB, nothing happens. Let’s update the fragment’s Kotlin code so that the FAB responds to clicks.

We’ll make the FAB do two things:


	Display a message if no pizza has been chosen.

We need the user to select which type of pizza she wants. If she clicks the FAB without choosing one, we’ll display a pop-up message (called a toast) telling them to choose a pizza.
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	Display their order in a separate message.

If the user has selected a type of pizza, we’ll display a message telling them what she has ordered. We’ll use a different type of pop-up message for this called a snackbar.

Note

In the real world, you’d want the app to place the pizza order when the user clicks on the FAB. Here, we just want to make the FAB do something (and it’s a good excuse for teaching you about pop-up messages).
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Let’s begin by making the FAB respond to clicks.




Add an OnClickListener to the FAB
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As we said earlier, you make a FAB respond to clicks in the same way that you make any other type of button respond to clicks: by attaching an OnClickListener to the FAB.

Here’s the code to add an OnClickListener to the FAB in OrderFragment; as you can see, it looks the same as the code you’ve used with plain old normal buttons:
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Next, let’s get the OnClickListener to display a message if the user hasn’t selected a type of pizza.


Find out if a pizza type has been selected

We can find out whether the user has selected a pizza type using the checkedRadioButtonId property of the pizzas_group radio group. The property’s value is the ID of the selected radio button if one has been selected, and -1 if the user hasn’t made a choice.

Here’s the code to check whether the user has clicked the FAB without choosing which type of pizza she wants:
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If the user hasn’t selected a type of pizza, we want to display a message in a pop-up message called a toast. Let’s find out how to do this.






A toast is a simple pop-up message

If the user clicks on the FAB without first choosing a pizza type, we’re going to display a toast on the device screen. A toast is a simple pop-up message that gives the user information, and automatically disappears when it times out:
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You create a toast by calling Toast.makeText(). The makeText method takes three parameters: a Context (usually this or activity, depending on whether you’re calling the toast from an activity or a fragment), a CharSequence! that’s the message you want to display, and a duration. You then call the toast’s show() method to display it.

Here’s some example code that displays a message in a toast that appears on screen for a short duration:
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there are no Dumb Questions

Q: My toasts don’t appear when I run the app in the emulator. Any ideas?

A: First, make sure you’ve called the toast’s show() method. Without this, the toast won’t appear.

If this doesn’t help, you may have encountered a known emulator issue, which means toasts don’t always pop up. Try closing the emulator, and open the AVD Manager from the Tools menu. Then select the virtual device, and choose the Wipe Data option from its list of actions.




Add a toast to the FAB OnClickListener

We want to display a toast when the user clicks on the FAB without choosing a pizza type. The code to do this is shown below:
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That’s everything we need to do if the user hasn’t selected a pizza type. Next, let’s write the code to display their order.






Display the pizza order in a snackbar

If the user has chosen a pizza type, we’re going to display their order in a pop-up message called a snackbar when she clicks on the FAB. A snackbar is like a toast, except that it’s more interactive. You can swipe a snackbar away, for example, or make it do something if it’s clicked.

You create a snackbar by calling Snackbar.make(). The make method takes three parameters: the View that triggered the snackbar (in this case a FAB), a CharSequence! that’s the text you want to display, and a duration. You then display the snackbar by calling its show() method.
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Here’s some example snackbar code that displays a message on the screen for a short time:
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In the above code, we’ve used LENGTH_SHORT to show the snackbar for a short period of time. Other options are LENGTH_LONG (which shows it for a long duration) and LENGTH_INDEFINITE (which shows it indefinitely).


Snackbars can have actions

If you want, you can add an action to the snackbar so that the user can, say, undo an action she’s just performed. You do this by calling the snackbar’s setAction() method before calling show(). setAction takes two parameters: the text that should appear for the action, and a lambda that runs when the user clicks on the action.

Here’s an example of some snackbar code that includes an action:
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Snackbars are usually displayed at the bottom of the screen, but you can override this using the snackbar’s setAnchorView() method. This anchors the snackbar to a particular view so that the snackbar appears above it. This is useful if, for example, you want the snackbar to appear above a bottom navigation bar:
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The snackbar code for the pizza order

Now that you know how to create a snackbar, let’s write the code to display the user’s pizza order. We’ll show a snackbar that displays the pizza type the user has selected, along with any extras such as parmesan or chili oil.
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Here’s the code to display the snackbar:
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That’s all the Kotlin code we need for the Bits and Pizzas app. Let’s look at the full code for OrderFragment.kt and take the app for a test drive.


there are no Dumb Questions

Q: Are toasts and snackbars types of view? Can I include them in my layouts?

A: No, they’re not views, so you can only make them appear on your screen using Kotlin code.

Q: Can I use multiple FABs in a single layout?

A: It’s best if you don’t use more than one FAB per screen. They’re used for important actions, so if you use too many, they lose their impact.






The full code for OrderFragment.kt

Here’s the full code for OrderFragment.kt; update the code to include the changes below (in bold):
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[image: Images] Test Drive

When we click on the FAB without selecting a pizza type, a toast is displayed asking us to choose a pizza.

When we select a pizza type and click on the FAB again, a snackbar appears at the bottom of the screen giving details of our order.
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Congratulations! You’ve now learned how to make the FAB respond to clicks by displaying a pop-up message.




Pool Puzzle
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Your goal is to complete the fragment code below so that when a FAB with an ID of fab is clicked, it displays a snackbar. The snackbar should include an action, “Undo”, which shows a toast when clicked. Take code snippets from the pool and place them into the blank lines in the code. You may not use the same snippet more than once, and you won’t need to use all the snippets.

override fun onCreateView(
    inflater: LayoutInflater, container: ViewGroup?, savedInstanceState: Bundle?
): View? {
    val view = inflater.inflate(R.layout.fragment_order, container, false)
    val fab = view.findViewById<FloatingActionButton>(R.id.fab)
    fab.setOnClickListener {
        Snackbar..........(fab, "Your order has been updated",......................)
                .setAction("Undo") {
                    Toast..........(........., "Undone!",......................)
                        ..........
                }
                ..........
    }
    return view
}
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Note

Note: each thing from the pool can only be used once!






Pool Puzzle Solution
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Your goal is to complete the fragment code below so that when a FAB with an ID of fab is clicked, it displays a snackbar. The snackbar should include an action, “Undo”, which shows a toast when clicked. Take code snippets from the pool and place them into the blank lines in the code. You may not use the same snippet more than once, and you won’t need to use all the snippets.
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Layout Magnets Solution
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Someone arranged some magnets on the fridge door to show how to structure a layout file that implements a collapsing toolbar with an image. Unfortunately, the magnets fell off when a large pterodactyl flew by in search of food.

See if you can put the magnets back in the right order.
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Your Android Toolbox
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You’ve got Chapter 9 under your belt and now you’ve added more views and components to your toolbox.
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Bullet Points


	Use a CoordinatorLayout to coordinate animations between views.


	Animate toolbars using an AppBarLayout.


	Use a NestedScrollView if you want views to respond to the user scrolling the device screen.


	Use a CollapsingToolbarLayout to add a toolbar that collapses and grows in response to user scroll actions.


	To define a group of radio buttons, first use <RadioGroup> to define the radio group. Then put individual radio buttons in the radio group using <RadioButton>.


	Radio buttons, toggle buttons, switches, and checkboxes are all types of compound button. A compound button is a button that can be switched on or off.


	A chip is a more flexible compound button that can be used for making choices, user input, filtering data and performing actions.


	You can put multiple chips in a chip group.


	Use a FAB (floating action button) to display common or important user actions.


	A toast is a type of pop-up message.


	A snackbar is another type of pop-up message that the user can interact with.












Chapter 10. View Binding: Bound Together
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It’s time to wave farewell to findViewById().

As you’ve probably noticed by now, the more views you have and the more interactive your apps become, the more calls you need to make to findViewById(). And if you’re getting tired of typing the code for this method every time you want to work with a view, you’re not alone. In this chapter, you’ll discover how to make findViewById() a thing of the past by implementing view binding. You’ll find out how to apply this technique to both activity and fragment code, and you’ll learn why this approach is a safer, more efficient way of accessing your layout’s views. Let’s get started…


Behind the scenes of findViewById()

As you already know, each time you want to interact with a view in your activity or fragment code, you first call findViewById() to get a reference to it. The following activity code, for example, gets a reference to a Button with the ID start_button so that it can respond to clicks:
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But what actually happens when findViewById() gets called?


findViewById() looks for a view in the view hierarchy

The following things happen when the above code runs:


	The MainActivity’s layout file (activity_main.xml) is inflated into a hierarchy of View objects.

If the file describes a linear layout that contains a text view and a button, the layout gets inflated into LinearLayout, TextView, and Button objects. The LinearLayout is the root view of this hierarchy.
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	Android searches the View hierarchy for a View with a matching ID.

We’re using findViewById<Button>(R.id.start_button), so Android searches the view hierarchy for a View whose ID is start_button.
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	Android returns the topmost View with this ID in the hierarchy, and casts it to the type specified in the call to findViewById().

Here, findViewById<Button>(R.id.start_button) finds the first View in the hierarchy with an ID of start_button, and casts it as a Button. MainActivity can now interact with it.
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So each time you use findViewById(), Android searches the layout’s hiearchy for a View with a matching ID, and casts it to the specified type.


[image: Images] Brain Power

Now that you’ve seen how findViewById() works, what disadvantages can you see to its approach? What do you think could be done differently?








There’s a downside to findViewById()

Even though findViewById() is a useful way of getting references to views, it has several disadvantages.


	[image: Images] It makes your code longer.

The more views you need to interact with, the more calls you need to make. This can lead to longer code that’s harder to read.


	[image: Images] It’s inefficient.

Each time you call findViewById(), Android has to search the layout’s hierarchy for a view with a matching ID. This is inefficient, particularly if your layout has many views in a deep hierarchy.
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	[image: Images] It’s not null-safe.

findViewById() is used to search for a view at runtime, which means the compiler can’t check for common errors.

It’s possible, for instance, to pass findViewById() an invalid ID: one that doesn’t exist in the layout. If you try using:

val message = view.findViewById<EditText>(R.id.message)

and the layout doesn’t include a View with an ID of message, a null pointer exception will get thrown, and the app will crash.


	[image: Images] It’s not type-safe.

Another problem is that the compiler can’t check that you’ve specified the View’s type correctly, which can lead to a class cast exception.

Imagine you have a radio group named pizza_group, and you try to get a reference to it using this code:

val pizzaGroup = view.findViewById<ChipGroup>(R.id.pizza_group)

Even though the ChipGroup type is specified instead of RadioGroup, the code still compiles. The compiler doesn’t check whether the type is correct when it builds the code. When the app runs, it throws a class cast exception, and the app crashes.
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So if findViewById() has these disadvantages, what’s the alternative?




View binding to the rescue

An alternative to calling findViewById() each time you need a View reference is to use view binding. With view binding, you set up a binding object (which you’ll find out more about later) and use this to access each view.
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As an example, suppose you have a layout that includes a button with an ID of start_button. If you wanted to make it do something when clicked, you could get a reference to it using findViewById() like this:
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With view binding, you no longer need to call findViewById() to get a reference to the button. Instead, you simply use the following:
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This code does the same thing, but it’s simpler to write, and can make your code shorter and easier to read.


View binding is safer and more efficient than findViewById()

When you use view binding, Android no longer needs to search your layout’s view hierarchy for a matching View: it simply uses the binding object to access it. This makes it much more efficient than using findViewById().

Another advantage is the compiler prevents null pointer and class cast exceptions at compile time. As you access views using a binding object, the compiler knows which views are available and their types. It won’t let you reference a view that doesn’t exist, and you no longer have to cast it to a specific type because the compiler already knows what this is. Your code is much safer as a result.

Now that you know about the benefits of using view binding, let’s find out how to use it.


View binding is a type-safe, more efficient alternative to calling findViewById().








Here’s how we’ll use view binding

View binding code is slightly different for activities and fragments, so in this chapter we’re going to show you the code for both. Here are the steps we’ll go through:


	Add view binding to the Stopwatch app’s activity code.

In Chapter 5, we built a Stopwatch app to teach you about Android’s activity lifecycle methods. We’ll revisit this app, and update its activity code so it uses view binding.
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	Add view binding to the Bits and Pizzas app’s fragment.

We’ll then go back to the Bits and Pizzas app we created in the previous chapter and show you how to implement view binding in its fragment code.
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Let’s get started.




The Stopwatch app revisited
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We’ll begin by changing up the Stopwatch app you created in Chapter 5, so open the project for this app now.

As you may recall, the Stopwatch app displays a simple stopwatch that you can start, pause, and reset with the help of three buttons. It looks like this:
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The app uses a single activity—MainActivity—which has a layout file named activity_main.xml.
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Each time it needs to interact with one of its views, it calls findViewById() to get a reference to it. To make its Start button respond to clicks, for example, it uses code like this:

val startButton = findViewById<Button>(R.id.start_button)
startButton.setOnClickListener {
    //Code that runs when the button’s clicked
}

Let’s find out how to update the app so that it uses view binding instead.




Enable view binding in the app build.gradle file
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To use view binding, you first need to enable it in the android section of the app’s build.gradle file. The code to enable view binding looks like this:
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We’re going to use view binding in the Stopwatch app, so make sure that you add the above change to the file Stopwatch/app/build.gradle. Then choose the Sync Now option to sync this change with the rest of your project.

Note

Remember to sync this change, or you’ll get errors in your code when you try to update the activity code.




Enabling view binding generates code for each layout

When you enable view binding, it automatically creates a binding class for each of the layout files in your app. The Stopwatch app, for example, contains a layout file named activity_main.xml, so when you enable view binding, it automatically generates a binding class named ActivityMainBinding:
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Each binding class includes a property for each view in the layout that has an ID. The layout activity_main.xml, for example, includes a button with an ID of start_button, so the binding class ActivityMainBinding includes a property named startButton whose type is Button.

The binding classes are important because the layout’s views are bound to the binding class properties. Instead of calling findViewById() each time you need a view reference, you simply interact with that view’s property in the binding class.

Now that we’ve enabled view binding in the Stopwatch app, let’s see how to use it in the code for MainActivity.
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How to add view binding to an activity

The code to make an activity use view binding is virtually identical for every activity you create. It looks like this:
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The above code declares a property named binding whose type is ActivityMainBinding. This property gets set in the activity’s onCreate() method using the following code:
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This calls ActivityMainBinding’s inflate() method, which creates an ActivityMainBinding object that’s linked to the activity’s layout.

The code:

val view = binding.root
setContentView(view)
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gets a reference to the binding object’s root view, and uses the setContentView() method to display it.

Once you’ve added view binding to an activity in this way, you can use the binding property to interact with the layout’s views. Let’s do this now.




Use the binding property to interact with views
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The current code for MainActivity interacts with its views in order to control the stopwatch and make its buttons respond to clicks. We can update this code so that instead of making calls to findViewById(), it accesses the views using the activity’s binding property.

To see how this works, let’s use MainActivity’s Start button as an example.


The layout code

The Start button is defined in activity_main.xml using this code:
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As you can see, it has an ID of start_button.




The activity code

MainActivity makes the button respond to clicks using findViewById() like so:

val startButton = findViewById<Button>(R.id.start_button)
startButton.setOnClickListener {
    //Code that runs when the button’s clicked
}

With view binding, we can change the code to:
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The code does the same thing as the original code, but it uses MainActivity’s binding property to interact with the button.

Let’s update the full code for MainActivity so it uses view binding.






The full code for MainActivity.kt

Here’s the updated code for MainActivity; update the code for MainActivity.kt so that it includes the changes below (in bold):
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Those are all the changes we need to make to the Stopwatch app to get it to use view binding. Let’s run through what happens when the code runs, and take it for a test drive.




What the code does

The following things happen when the app runs:


	When the app launches, MainActivity gets created.

It includes an ActivityMainBinding property named binding.
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	When MainActivity’s onCreate() method runs, it assigns an ActivityMainBinding object to the binding property.

The binding property gets set in onCreate() because this is when MainActivity first has access to views.
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	The ActivityMainBinding object includes a property for each view in the layout with an ID.

The layout file activity_main.xml includes a button with an ID of start_button, for example, so the ActivityMainBinding object includes a Button property named startButton, which provides access to this view.
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	MainActivity uses the binding property to access its views.

It specifies how the Start button should respond to clicks, for example, by calling the startButton property’s setOnClickListener() method.
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Let’s take the app for a test drive.




[image: Images] Test Drive

When we run the app, it works in the same way as it did before. When we click on the Start button, the stopwatch starts, and it pauses and gets reset when we click on the Pause and Reset buttons.
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The difference, however, is that the MainActivity now uses view binding to intract with its views instead of making calls to findViewById().


there are no Dumb Questions

Q: Why didn’t you cover view binding earlier in the book?

A: We wanted you to get more activity and fragment experience under your belt before introducing you to view binding. View binding makes some parts of the code a bit more complicated, and we felt it was important for you to get used to the basics first.

Q: Is it possible to stop a binding class from being generated for a particular layout file?

A: Yes. If you know that you won’t use view binding with a particular layout, you can stop its binding class from being generated by adding to its root view:

tools:viewBindingIgnore="true"






Activity Magnets
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An activity named MainActivity uses the file activity_main.xml for its layout. The layout includes a Button (with an ID of pow_button) and a TextView (with an ID of pow_text). When clicked, the Button needs to make the TextView display the text “Pow!”

Somebody used fridge magnets to write the MainActivity code, but a freak kitchen sandstorm dislodged some of the magnets. Can you piece the code back together again?
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Fragments can use view binding too (but the code’s a little different)
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Now that you’ve learned how to implement view binding in your activity code, lets find out how to use it in fragments. As we said earlier, the code for fragments is slightly different to the code for activities.


Let’s implement view binding in the Bits and Pizzas app

We’ll explore how view binding for fragments works by changing up the Bits and Pizzas app you created in Chapter 9. Open the project for this app now.

As we’re sure you remember, the Bits and Pizzas app uses Material views such as collapsing toolbars and FABs to provide an interactive UI for a pizza app. The UI is defined by the app’s fragment, which is named FragmentOrder.
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The code for FragmentOrder includes many calls to findViewById(). Let’s find out how to use view binding to replace these.


[image: image]









Enable view binding for Bits and Pizzas

As before, to use view binding in the Bits and Pizzas project, you first need to enable it in the app’s build.gradle file.

Open the file BitsandPizzas/app/build.gradle, and add the following lines to the android section:
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Then choose the Sync Now option to sync the change with the rest of your project.


Binding classes are generated for every layout

Just as with the Stopwatch app, enabling view binding in the Bits and Pizzas app automatically creates a binding class for each of the app’s layout files. This app contains two layout files—activity_main.xml and fragment_order.xml—so two binding classes are generated: ActivityMainBinding and FragmentOrderBinding.
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As before, each binding class includes a property for each view in its layout with an ID. The layout fragment_order.xml, for example, includes a radio group with an ID of pizza_group, so the binding class FragmentOrderBinding includes a property named pizzaGroup whose type is RadioGroup.

In the Bits and Pizzas app, the only code that interacts with views is in OrderFragment.kt, so we only need to update this file in order to use view binding.
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Fragment view binding code is a little different
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As we said earlier, the view binding code you use in a fragment is slightly different to the code you use in an activity. Before we show you what fragment view binding code looks like, we’re going to dig a little deeper, and show you why the code is different.


Activities can access views from onCreate()

As you already know, an activity first gets access to its layout when its onCreate() method runs. This is the first method in the activity’s lifecycle, and it’s used to inflate the layout (or bind to it with view binding) and perform any initial setup. If a button needs to respond to clicks, for example, the activity assigns an OnClickListener to it using code in its onCreate() method.

The activity continues to have access to its layout until its onDestroy() method has run. This is the final method in the activity’s lifecycle, and the activity is destroyed after this method has finished running.

Because the activity has access to the views in its layout from onCreate() to onDestroy(), it can interact with them in any of its methods:
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That’s what happens with activities, but for fragments the situation’s a little different. Let’s see how.






Fragments can access views from onCreateView() to onDestroyView()

As you know, a fragment first gets access to its layout when its onCreateView() method runs. This gets called when an activity needs access to the fragment’s layout, so it’s used to inflate the layout and perform any initial setup such as setting OnClickListeners.

onCreateView(), however, isn’t the first method in the fragment’s lifecycle. There are other methods, such as onCreate(), that run before onCreateView(), so they can’t interact with the fragment’s views.

After its onCreateView() method has run, the fragment continues to have access to its views until its onDestroyView() method has finished running. This gets called when the activity no longer needs the fragment’s layout, which may be because the activity needs to navigate to a different fragment, or it’s being destroyed.

onDestroyView(), however, isn’t the final method in the fragment’s lifecycle. There are other methods, such as onDestroy(), that run after onDestroyView(), so these can’t interact with the fragment’s views either:


An activity can interact with its views from onCreate() to onDestroy().

A fragment can only interact with its views from onCreateView() to onDestroyView().
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We’ll show you an overview of the fragment lifecycle on the next page, and then see what fragment view binding code looks like.


Fragment Lifecycle Methods Up Close [image: Images]

A fragment’s lifecycle is very similar to an activity’s, but it has a few extra steps. Here’s when the main fragment lifecycle methods get called, what you use them for, and how they fit in with the state of the activity the fragment is displayed in:
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What fragment view binding code looks like

You’re now ready to see what fragment view binding code is like. Just like activities, you enable view binding in fragments by getting them to use a binding property, but the way in which you do this is slightly different.

Here’s the code:
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As you can see, the above code defines two extra properties: binding and _binding. Let’s take a closer look at what these two properties do.


[image: Images] Relax

View binding code for fragments looks virtually identical for every fragment.

Once you’ve included these changes, you can replace any findViewById() method calls as you did with activities.






_binding refers to the binding object…

As you’ve just seen, the view binding code for fragments defines a _binding property like this:
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Its type is FragmentOrderBinding?, and it’s initialized with null.

The _binding property is set to an instance of FragmentOrderBinding in the fragment’s onCreateView() method using this code:
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It’s set in this method because it’s when the fragment first has access to its views.

The _binding property is set back to null in the fragment’s onDestroyView() method:
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This is because the fragment can no longer access its views after its onDestroyView() method gets called.


...and the binding property provides non-null access to it

The binding property uses a getter to return a non-null version of _binding, and throws a null pointer exception if _binding is null:

private val binding get() = _binding!!

This means you can use the binding property to interact with the fragment’s views without performing lots of messy null-safety checks. To make a fragment’s FAB respond to clicks, for example, you simply use:

binding.fab.setOnClickListener {
    //Code that does something
}
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Activities and fragments get access to their views at different points in their lifecycles.

An activity can interact with its views from when it’s been created and its onCreate() method is called. It continues to have access to these views until the activity is destroyed, which happens at the end of its lifecycle.

A fragment, however, can only interact with its views from when its onCreateView() method gets called. This means that the _binding property can only be set to a view binding object in this method.

The fragment continues to have access to its views until its onDestroyView() method runs. At this point, the fragment’s layout is discarded, so _binding needs to be set to null. This prevents the fragment from trying to use the view binding object when it can no longer interact with views.

You now know everything that you need in order to use view binding with a fragment, so let’s update the code for OrderFragment in the Bits and Pizzas app.
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The full code for OrderFragment.kt

Here’s the code to make OrderFragment use view binding; update the code for OrderFragment.kt so it includes the changes shown here (in bold):
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That’s all the code we need to make OrderFragment use view binding. Let’s take the app for a test drive, and make sure that it still works.




[image: Images] Test Drive

When we run the app, it works in the same way as it did before.

When we click on the FAB without selecting a pizza type, a toast asks us to choose a pizza.

When we select a pizza type and click on the FAB again, a snackbar appears at the bottom of the screen showing us details of our order.
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Congratulations! You now know how to implement view binding in your activity and fragment code. We’ll continue to use view binding through the rest of this book.


[image: Images] Exercise

The fragment code below makes a FAB (with an ID of fab) respond to clicks. When clicked, a snackbar is displayed on the device screen. The snackbar includes an action that displays a toast.

Can you update the fragment so that it uses view binding?
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[image: Images] Answers in “[image: Images] Exercise Solution”.






Activity Magnets Solution
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An activity named MainActivity uses the file activity_main.xml for its layout. The layout includes a Button (with an ID of pow_button) and a TextView (with an ID of pow_text). When clicked, the Button needs to make the TextView display the text “Pow!”

Somebody used fridge magnets to write the MainActivity code, but a freak kitchen sandstorm dislodged some of the magnets. Can you piece the code back together again?
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[image: Images] Exercise Solution

The fragment code below makes a FAB (with an ID of fab) respond to clicks. When clicked, a snackbar is displayed on the device screen. The snackbar includes an action that displays a toast.

Can you update the fragment so that it uses view binding?
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Your Android Toolbox
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You’ve got Chapter 10 under your belt and now you’ve added view binding to your toolbox.
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Bullet Points


	View binding is a type-safe way of interacting with views. It’s more efficient than using findViewById(), and less likely to produce errors at runtime.


	View binding can be used in activity and fragment code.


	Enable view binding in the app’s build.gradle file.


	View binding generates a binding class for each of the app’s layout files.


	Each binding class includes a property for each view in the layout with an ID.


	When you use view binding with an activity, you set its binding property in the activity’s onCreate() method.


	When you use view binding with a fragment, you set its binding property in the fragment’s onCreateView() method, and set it to null in onDestroyView().


	Fragments have lifecycle methods that are linked to an activity’s state.












Chapter 11. View Models: Model Behavior
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As apps grow more complex, fragments have more to juggle.

And if you’re not careful, this can lead to bloated code that tries to do everything. Business logic, navigation, controlling the UI, dealing with configuration changes…you name it, it’s in there. In this chapter, you’ll learn how to deal with this kind of situation using view models. You’ll discover how they simplify your activity and fragment code. You’ll find out how they survive configuration changes, keeping your app’s state safe and sound. Finally, we’ll show you how to build a view model factory, and when this might be needed.


Configuration changes revisited

As you learned in Chapter 5, Bad Things can happen when you rotate the screen while running an app. Changing the screen orientation is a configuration change, which causes Android to destroy and recreate the current activity. As a result, views and properties can lose their state and get reset:
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In Chapter 5, you learned how to handle this using the activity’s onSaveInstanceState method. This method gets triggered before the activity gets destroyed, and it’s used to save any values that may get lost in a Bundle. When the activity gets recreated, you can use these saved values to restore the state of the activity’s views and properties.

Note

Fragments have an onSaveInstanceState method too. Even though we’ve only shown you how to use this approach with an activity, it works with fragments as well.
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Using a Bundle to save state works well for relatively simple apps, but it’s not an ideal solution for more complicated ones. This is because Bundles are only intended to hold a small amount of data, and only work with a limited number of types.


There are other problems, too

Another problem apps can have is that the activity and fragment code can quickly become bloated. The code may need to control navigation, update the UI, save state, and also include more general business logic to control the app’s behavior. Having all of this in one place makes the code longer, which can then be harder to read and maintain.

In this chapter we’re going to learn how to solve all of these problems using a view model.






Introducing the view model

A view model is a separate class that sits alongside the activity or fragment code. It’s responsible for all of the data that needs to be displayed on the screen, along with any business logic. Whenever a fragment needs to update its layout, it asks the view model for the latest values it needs to display, and if it needs access to some business logic, it calls the methods held in the view model.
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Why use a view model?

There are a couple reasons why you might want to use a view model.

Using a view model simplifies your activity or fragment code. Your fragment no longer needs to include code relating to the app’s business logic as this is all held in a separate class. Instead, it can focus on things like updating the screen or navigation.

Another reason is that the view model can survive configuration changes. It doesn’t get destroyed when the user rotates the device screen, so the state of any variables doesn’t get lost. This lets you restore the state of your app without having having to store values in a Bundle.
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We’re going to find out how to use view models by building a word guessing game. Before we start writing the code, let’s go through how the game will work.


there are no Dumb Questions

Q: You said Bundles are only intended to hold a limited number of data types. Does that mean there’s no way of adding extra types?

A: Technically, you can add extra types to a Bundle using an interface named Parcelable. We’re not teaching you this approach because we think it’s better to use a view model.

If you’re feeling curious, however, you can find out more about using Parcelable in the Android documentation.








What the guessing game will do

The aim of the Guessing Game app is for the user to try and guess a secret word.

When the game starts, it chooses a word at random from an array, and displays a blank for each of the word’s letters:
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The user suggests a letter that she thinks is in the secret word. If she guesses correctly, the game displays the letter where it appears in the secret word. If she guesses incorrectly, the game displays the incorrect guess, and she loses a life.
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The user continues to make guesses until she finds all of the letters, or runs out of lives. When this happens, a new screen appears, telling her what the secret word was, and whether she won or lost the game. She’s given the option to start another game.
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How the app will be structured

The app will contain a single activity (named MainActivity), which will be used to display the game’s fragments: GameFragment and ResultFragment.

GameFragment is the game’s main screen. It will display blanks for the secret word’s letters, let the user make guesses, and show any wrong choices and the number of lives left.

When the game is over, GameFragment will use the Navigation component to navigate to ResultFragment, passing it a String for the result. ResultFragment will display the String and a button to let the user start a new game.
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We’ll go into more details about how the app is structured when we build it. First, let’s run through the steps we’ll take.




Here’s what we’re going to do

Here are the steps that we’ll go through to write the app:


	Write the basic game.

We’ll create GameFragment and ResultFragment, write the game logic, and use the Navigation component to navigate between the two fragments.
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	Add a view model for GameFragment.

We’ll create a view model, GameViewModel, to hold GameFragment’s game logic and data. This will simplify the GameFragment code, and ensure that the game survives configuration changes.
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	Add a view model for ResultFragment.

We’ll add a second view model, ResultViewModel, for ResultFragment to use. This view model will hold the result of the game that the user’s just played.
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Create the Guessing Game project

We’re going to use a new project for the Guessing Game app, so create one now using the same steps you used in the previous chapters. Choose the Empty Activity option, enter a name of “Guessing Game” and a package name of “com.hfad.guessinggame”, and accept the default save location. Make sure the language is set to Kotlin and the minimum SDK is API 21 so it will run on most Android devices.

The Guessing Game app will use view binding to reference its views, and the Navigation component to navigate between its fragments. Let’s update the project and app build.gradle files to include these libraries.






Update the project build.gradle file…
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We’re going to add a new variable to the project’s build.gradle file to specify which version of the Navigation component we’ll be using, along with a Safe Args classpath.

Open the file GuessingGame/build.gradle, and add the following lines (in bold) to the sections shown:
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…and update the app build.gradle file too

In the app’s build.gradle file, we need to enable view binding, add a dependency to the Navigation component library, and apply the Safe Args plug-in so that we can pass arguments to fragments.

Open the file GuessingGame/app/build.gradle, and add the following lines (in bold) to the appropriate sections:
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Once you’ve made these changes, click on the Sync Now option to sync the changes you’ve made with the rest of your project.

Next, we’ll create the app’s fragments.






The Guessing Game app has two fragments

The Guessing Game app requires two fragments: GameFragment and ResultFragment. GameFragment is the app’s main screen, and ResultFragment will be used to display the result:
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Let’s go ahead and add the two fragments to the project.


Create GameFragment…

We’ll add GameFragment to the project first.

Highlight the com.hfad.guessinggame package in the app/src/main/java folder, then go to File→New→Fragment→Fragment (Blank). Name the fragment “GameFragment”, name its layout “fragment_game”, and make sure the language is set to Kotlin.
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Note

Don’t worry about the code for these fragments just yet. We’ll update them after we’ve added them to a navigation graph.






…and then create ResultFragment

Next, add ResultFragment by highlighting the com.hfad.guessinggame package in the app/src/main/java folder again, and choosing File→New→Fragment→Fragment (Blank). This time, name the fragment “ResultFragment”, name its layout “fragment_result”, and make sure the language is set to Kotlin.
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Note

Don’t worry about the code for these fragments just yet. We’ll update them after we’ve added them to a navigation graph.



We’ll update the code for these two fragments a few pages ahead. Before that, we’ll add a navigation graph to the project, which will tell the app how to navigate between the two fragments.






How navigation should work

As you know, a navigation graph tells Android about an app’s possible destinations, and how to navigate to them.

In the Guessing Game app, we want navigation to work as follows:


	When the app gets launched, display GameFragment.
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	When a game is won or lost, GameFragment navigates to ResultFragment, passing it the result.
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	When the user clicks on the New Game button, navigate to GameFragment.
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To implement this, we’ll add GameFragment and ResultFragment to a new navigation graph (which we’ll create), and specify that each fragment can navigate to the other.

We’ll also say that GameFragment will pass a String argument to ResultFragment, specifying a message that indicates whether the user has won or lost the game they’ve just played. ResultFragment will display this message when it’s navigated to.


Create the navigation graph

To create the navigation graph, select the GuessingGame/app/src/main/res folder in the project explorer, and then choose File→New→Android Resource File. When prompted, enter a file name of “nav_graph”, choose a resource type of “Navigation”, and click on OK. This creates a navigation graph named nav_graph.xml.

We need to update the navigation graph to include GameFragment and ResultFragment, along with navigation actions for each one. We’ll do this next.


The navigation graph holds details of all the app’s possible destinations, and how to get to them.








Update the navigation graph

To update the navigation graph, open the file nav_graph.xml (if it’s not already open), switch to the Code view, and update its code to include the changes shown here (in bold):
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Now that you’ve updated the navigation graph, let’s link it to MainActivity so that it displays each fragment when we navigate to it.




Display the current fragment in MainActivity’s layout

To display each fragment, we need to add a navigation host to MainActivity’s layout that’s linked to the navigation graph we just created. We’ll do this using a FragmentContainerView, just as we did in previous chapters.

You’re already familiar with the code to do this, so update activity_main.xml so that it matches the code below:
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When you’ve updated the layout, open MainActivity.kt and make sure it matches the code shown here:
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That’s everything we need for MainActivity. Next, let’s update the code for the two fragments, starting with GameFragment.




Update GameFragment’s layout

GameFragment is the app’s main screen, and it’s what the user will use to play the guessing game. We need to add several views to its layout to enable this: three text views for the word to guess, the number of lives left and the incorrect guesses that have been made, an edit text for typing guesses into, and a button to make the guess.

Add these views to the layout by updating the code in fragment_game.xml so it matches the code shown below:
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That’s everything we need to include in GameFragment’s layout. Next, let’s tell the game how to behave by updating its Kotlin code.


What GameFragment needs to do

In the first version of the app, GameFragment.kt needs to include all of the code that’s needed to play the game, as well as updating the screen and enabling navigation. It needs to:


	[image: Images] Choose a word at random.

We’ll provide it with a list of possible words to choose from.


	[image: Images] Let the user guess a letter.


	[image: Images] Respond to the guess.

If the user guesses correctly, GameFragment needs to add the letter to a list of correct guesses, and show where the letter appears in the word. If the guess is incorrect, it needs to add the guess to a String of incorrect guesses, and decrement the number of lives left.


	[image: Images] Navigate to ResultFragment when the game is over.




All of this code is pure Kotlin, or Android code that you’ve seen before. We’ll show you the full code over the next few pages.






The GameFragment.kt code

Here’s the code for GameFragment; update the code in GameFragment.kt so that it matches the code shown below:
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That’s all the code that we need for GameFragment. Next, let’s write the ResultFragment code.




Update ResultFragment’s layout

ResultFragment uses a text view to tell the user whether she’s won or lost the game she’s just played, and a button to let her start another game. We need to add both of these views to the fragment’s layout.

You’re already familiar with the code to do this, so open fragment_result.xml, and update it so that it matches the code shown below:
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We also need to update ResultFragment.kt

Once we’ve added the text view and button to ResultFragment’s layout, we need to specify their behavior in the fragment’s Kotlin code. We’ll update the text view’s text with the result, and we’ll also make the button navigate back to GameFragment when it’s clicked.

We’ll show you the code for ResultFragment.kt on the next page.






The ResultFragment.kt code

Here’s the code for ResultFragment; update ResultFragment.kt so it matches the code below:
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That’s all the code that we need for this version of the Guessing Game app. Let’s go through what happens when the code runs, and take the app for a test drive.




What happens when the app runs

The following things happen when the app runs:


	The app is launched and GameFragment is displayed in MainActivity.

GameFragment sets livesLeft to 8, correctGuesses and incorrectGuesses to "", secretWord to a word it chooses at random, and secretWordDisplay to the value of deriveSecretWordDisplay(). It then calls its updateScreen() method, which displays the values of livesLeft, incorrectGuesses, and secretWordDisplay.
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	When the user makes a guess, GameFragment calls its makeGuess() method.

The method checks if secretWord contains the letter the user has guessed. If it does, makeGuess() adds the letter to correctGuesses and updates secretWordDisplay. If it doesn’t, the method adds the letter to incorrectGuesses, and subtracts 1 from livesLeft. It then calls updateScreen() again so that the new values are displayed.
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	After each guess, GameFragment checks if isWon() or isLost() is true.

These methods check if the user has guessed all the letters in the word, or if she has run out of lives. If either method returns true, GameFragment passes the result to ResultFragment, which displays the result.
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[image: Images] Test Drive

When we run the app, GameFragment is displayed. It shows how many letters the secret word has, and how many lives we have.

We can make a guess by entering a letter in the edit text, and clicking the button. If we guess correctly, it places the letter in the secret word, but if we get it wrong, we lose a life.

If we guess all the letters or run out of lives, a message telling us whether we’ve won or lost is displayed in ResultFragment.
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The game seems to work, but what happens if we rotate the screen?




The game loses state when the screen rotates

There’s a problem with the game, however. If we rotate the screen when we’re in the middle of a game, the app loses its state and the game starts from the beginning.
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The game loses its state because rotating the screen changes the app’s configuration, so Android destroys the activity (and the fragment it displays) and immediately recreates it. This resets the game’s views and properties.

We could solve this problem using the fragment’s onSaveInstanceState method to save the state of any properties, as we did earlier in the book. This time, however, we’re going to fix it by implementing a view model instead.




A view model holds business logic
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As we said earlier, a view model is a separate class that sits alongside your activity or fragment code. It’s responsible for the data that needs to be displayed on the screen along with any business logic. In our Guessing Game app, for example, this means that the view model needs to hold the game’s properties—like the secret word the user needs to guess, and the number of lives left—and any methods that control how the game is played.

When you implement a view model, all of the code relating to the app’s data or business logic is moved out of the activity or fragment, and into the view model. Any code that controls the UI—such as displaying text, or getting user input—stays in the activity or fragment code.

This way of architecting Android apps follows a design principle known as separation of concerns. The app is split into different classes, where each class addresses a separate concern. A UI controller—the activity or fragment code—handles the UI, and the view model is responsible for the business logic and data:


Use a view model to simplify your activity and fragment code, and hold the state of any properties so that they survive configuration changes.
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Using this sort of app architecture has two key advantages.


	[image: Images] It simplifies your activity and fragment code.

Moving the app’s data and business logic into a view model means that there’s less activity and fragment code for you to maintain.


	[image: Images] Your app survives configuration changes.

The view model is a separate class that sits alongside your activity or fragment code. It’s not destroyed when you rotate the device screen, so the state of any properties held in the view model survives configuration changes without you having to add their values to a Bundle.




Now that you’ve learned what using a view model buys you, let’s see how to add one to the Guessing Game app.




Add a view model dependency to the app build.gradle file…

The view model library is part of Android Jetpack, so you need to update the app’s build.gradle file to include it as a dependency.

Open the file GuessingGame/app/build.gradle, and add the following line (in bold) to the dependencies section:
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When prompted, sync your changes. You’re now ready to go ahead and create a view model.


…and create a view model

We’re going to create a view model named GameViewModel, which GameFragment will use for its game logic and data.

Select the com.hfad.guessinggame package in the app/src/main/java folder, then go to File→New→Kotlin Class/File. Name the file “GameViewModel” and choose the option to create a class.

When the GameViewModel.kt file has been created, update its code to match the code below (the changes are in bold):
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As you can see, the GameViewModel class extends androidx.lifecycle.ViewModel. ViewModel is an abstract class that’s used to turn a plain old class into a card-carrying view model.

Now that we’ve added GameViewModel to the Guessing Game project and turned it into a view model, let’s write the rest of its code.






The full code for GameViewModel.kt

As you’ve already learned, the view model is responsible for an activity or fragment’s business logic and data. For the Guessing Game app, this means that we need to take all of GameFragment’s properties and methods that relate to how the game is played, and move them into GameViewModel. We’ll leave any code relating to navigation or the UI in GameFragment.

Here’s the full code for GameViewModel.kt; update the code to include the changes (in bold):
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That’s everything that we need for GameViewModel. Next, let’s link it to GameFragment, and update the code for that fragment.




Create a GameViewModel object

To link a view model to an activity or fragment, you need to add a ViewModel property to the code, and initialize it with a ViewModel object, which you need to create. The code looks like this:
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As you can see, the above code uses a view model provider to create the ViewModel object. So what does using this class do?


Use a ViewModelProvider to create view models

As its name suggests, ViewModelProvider is a special class whose job is to provide activities and fragments with view models. It ensures that a new view model object only gets created if one doesn’t already exist.

As you already know, when the screen is rotated, any fragments that are displayed on the screen get destroyed and recreated. When this happens, the view model provider makes sure that the same view model object continues to be used. The view model keeps its state, so any properties that are used by the fragment don’t get reset.

The view model provider keeps hold of the view model so long as the activity or fragment stays alive. When a fragment is detached or removed from its activity, for example, the view model provider lets go of the fragment’s view model. The next time the view model provider is asked to provide a view model object, it creates a new one.
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Now that you’ve learned how to link a view model to a fragment, let’s update the GameFragment code.






The updated code for GameFragment.kt

We need to remove the properties and methods from GameFragment that we moved to GameViewModel, and make the fragment use the view model instead.

Here’s the updated code for GameFragment; make sure that the file GameFragment.kt includes the changes shown below (in bold):
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Those are all the changes that we need to make to GameFragment. Let’s go through what the code does when it runs, and take it for a test drive.




What happens when the app runs

The following things happen when the app runs:


	GameFragment asks the ViewModelProvider class for an instance of GameViewModel.

The view model provider sees that there’s no existing GameViewModel object associated with the fragment, so it creates a new one.
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	The GameViewModel object is initialized.

It sets livesLeft to 8, correctGuesses and incorrectGuesses to "", secretWord to a word it chooses at random, and secretWordDisplay to deriveSecretWordDisplay().
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	GameFragment calls its updateScreen() method.

The method accesses the GameViewModel object’s secretWordDisplay, livesLeft, and incorrectGueses properties, and shows them on the screen.
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	When the user makes a guess, GameFragment calls the GameViewModel object’s makeGuess() method.

The method checks if secretWord contains the letter the user guesses. If it does, it adds the letter to correctGuesses and updates secretWordDisplay. If it doesn’t, it adds it to incorrectGuesses, and subtracts 1 from livesLeft.
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	GameFragment calls its updateScreen() method again.

The method gets the updated property values from the GameViewModel object, and updates the screen.
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	After each guess, GameFragment checks if the view model’s isWon() or isLost() methods return true.

If either method returns true, GameFragment passes the result to ResultFragment, which displays the result.
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When we run the app, GameFragment is displayed as before. If we start playing the game and rotate the screen, the game retains its state.
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You’ve now learned how to add a view model to your apps, and used it to avoid the problems that can occur when the user rotates the device screen. Before we go any further, let’s take a closer look at view models.


[image: Images] View Models Up Close

A view model is a separate class you write that’s responsible for a UI controller’s business logic and data. It extends the androidx.lifecycle.ViewModel class, and may optionally override a method named onCleared(). This method gets called just before the view model gets cleared away, and it gives you a chance to dispose of any resources:

Note

The UI controller can be an activity or fragment.



import androidx.lifecycle.ViewModel

class MyViewModel : ViewModel() {
    //Code to initialize the view model

    override fun onCleared() {
        //Code that runs when the view model is about to get cleared away
    }
}

You create a view model object using the ViewModelProvider class, for example:

viewModel = ViewModelProvider(this).get(MyViewModel::class.java)

This creates a view model in the same scope as the UI controller. It ensures that a fresh view model only gets created if there’s not an existing one in the UI controller’s scope. This means that the view model survives configuration changes, so you don’t have to save the state of any instance variables in a separate Bundle.

The view model stays alive until its UI controller permanently goes away. If it’s linked to an activity, this is when the activity has finished: when it’s been destroyed and won’t be recreated. If it’s linked to a fragment, it’s when the fragment has been removed or detached from its parent activity.
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You can track when a view model has been created or cleared away using the android.util.Log class. This class lets you add messages to Android’s log (or logcat) that you can examine in Android Studio. The following code, for example, logs a message when the view model is cleared:
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The Log class includes several methods you can use to log different types of message. The Log.i() method lets you log information, for example, while Log.e() is used for recording errors.

Here is a list of the different Log methods you can use, and what they’re used for:




	Log.v(String tag, String message)
	Logs a verbose message.



	Log.d(String tag, String message)
	Logs a debug message.



	Log.i(String tag, String message)
	Logs an information message.



	Log.w(String tag, String message)
	Logs a warning message.



	Log.e(String tag, String message)
	Logs an error message.





Note

There’s also a Log.wtf() method you can use to report conditions that should never happen. According to the Android documentation, wtf means “What a Terrible Failure.” We know it really means “Welcome to Fiskidagurinn,” which refers to the Great Fish Day festival held annually in Dalvik, Iceland. Android developers can often be heard to say, “My virtual device just took 8 minutes to boot up. WTF??” as a tribute to the small town that gave its name to the standard Android executable bytecode format.



Each message is composed of a String tag you use to identify the source of the message, and the message itself. So the code:

Log.i("MyViewModel", "ViewModel cleared")

logs an information message that’s come from MyViewModel.

You can view the logcat in Android Studio by choosing the Logcat option at the bottom of the screen. This lets you filter by the different types of message, and search for text:
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BE the View Model
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The code below describes a view model class named MyViewModel. Your job is to play like you’re the view model, and say what problems there are with this code and how they could be fixed.

package com.hfad.myapp

import androidx.lifecycle.ViewModel
import android.util.Log
import android.widget.TextView

class MyViewModel {
    val num = 2

    init {
        Log.i("MyViewModel", "ViewModel created")
    }

    override fun onCleared() {
        Log.i("MyViewModel", "ViewModel cleared")
    }

    fun calculation(val1: Int, val2: Int): Int {
        Log.i("MyViewModel", "Called Calculation")
        return (val1 + val2) * num
    }

    fun joinTogether(text1: TextView, text2: TextView): String {
        Log.i("MyViewModel", "Called JoinTogether")
        return ("${text1.text} ${text2.text}")
    }
}

[image: Images] Answers in “BE the View Model Solution”.




We’ve added a view model for GameFragment
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So far, we’ve updated the Guessing Game app so that GameFragment uses a view model named GameViewModel, which is responsible for all of the fragment’s business logic and data. Using a view model in this way simplifies the code in GameFragment.kt, and means that the app doesn’t lose its state when the screen is rotated.
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ResultFragment needs a view model too

Each view model you create is associated with a single UI controller—an activity or fragment. This means that if we want ResultFragment to use a view model too, we need to create a new one for this fragment.
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Let’s do this now. Highlight the com.hfad.guessinggame package in the app/src/main/java folder, then go to File→New→Kotlin Class/File. Name the file “ResultViewModel” and choose the option to create a class.

When the ResultViewModel.kt file has been created, update its code to match ours below (our changes are in bold):
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That’s the basic code you need to define a view model. So what other code do we need to add?






ResultViewModel needs to hold the result

As you may recall, ResultFragment displays a message in its layout that tells the user whether they’ve won or lost the game they’ve just played. This message is passed to ResultFragment by GameFragment when the game is over.

In the new version of the app, ResultViewModel is responsible for ResultFragment’s game logic and data, so we need to add a property to ResultViewModel to store the result. We’ll also use a String constructor to make sure this property gets set as soon as ResultViewModel gets created.

Here’s the full code for ResultViewModel.kt; update its code to include the changes below (in bold):
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Next, we’ll update ResultFragment so that it uses the new view model.


We need to link ResultViewModel to ResultFragment

Earlier, we were able to add a GameViewModel reference to GameFragment using this code:
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This tells the view model provider to get the GameViewModel object that’s linked to the fragment, or create a new one if it doesn’t already exist.

The above approach, however, can’t be used to add a ResultViewModel reference to ResultFragment. This is because it only works for view models with a no argument constructor.

The code worked for GameViewModel because we could construct it without passing any arguments. The constructor for the ResultViewModel class, however, requires a String, so the above code won’t work.






A view model factory creates view models

An alternative way of creating a view model is to pass the view model provider a view model factory: a separate class whose sole purpose is to create and initialize view models. This approach means that the view model provider doesn’t have to worry about creating a view model by itself. Instead, it uses the view model factory.

While view model factories can be used for any sort of view model, they’re mostly used for ones whose constructors require arguments. This is because the view model provider can’t pass arguments to the constructor by itself: it needs a view model factory to do so.

Here’s how the view model factory will be used in the Guessing Game app:


Use a view model factory to create a view model that doesn’t have a no-argument constructor.




	We’ll define a class named ResultViewModelFactory, which ResultFragment will use to create a factory object.
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	ResultFragment will tell the view model provider to use the factory object.
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	When the view model provider needs a new ResultViewModel object, it will use the ResultViewModelFactory.
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Let’s go ahead and add a factory class to the Guessing Game app.




Create the ResultViewModelFactory class

We’re going to add a view model factory class named ResultViewModelFactory to the Guessing Game app. This class will be used by the view model provider to create a ResultViewModel object.

To create the class, highlight the com.hfad.guessinggame package in the app/src/main/java folder, then go to File→New→Kotlin Class/File. Name the file “ResultViewModelFactory” and choose the option to create a class.

When the ResultViewModelFactory.kt file has been created, update its code to match ours below (our changes are in bold):
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As you can see, the ResultViewModelFactory class implements an interface named ViewModelProvider.Factory, and overrides its create() method. This turns the class into a view model factory, which the view model provider can use to create a ResultViewModel object.

The above code is everything we need for ResultViewModelFactory. Let’s find out how to use it in our ResultFragment code.


[image: Images] Relax

All view model factory code is nearly identical.

Don’t worry too much about the code details. All you really need to know is it creates a view model of a particular type, and passes an argument to its constructor.






Use the factory to create the view model

As we said earlier, you use a view model factory to create a view model by passing the factory to the view model provider. The view model provider decides when a new view model object is required, and when necessary, uses the factory to create one.

The code to make the view model provider use a view model factory is virtually identical for every view model you want to create. It looks like this:
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As you can see, the above code defines two properties: viewModel and viewModelFactory. These are set in the fragment’s onCreateView() method.

In onCreateView(), the code uses the result String that’s passed to it from GameFragment to create a new ResultViewModelFactory object. It passes the factory to the view model provider, which uses it to get a ResultViewModel object.

Now that you know how to use a factory to link a view model to a fragment, let’s update the ResultFragment code.
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The updated code for ResultFragment.kt

Here’s the full code for ResultFragment, so update the code in file ResultFragment.kt so it includes the changes shown below (in bold):
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Those are all the changes that we need to make to ResultFragment. After some questions, we’ll go through what happens when the app runs.


there are no Dumb Questions

Q: Does ResultFragment really need its own view model?

A: We decided to use one so that we could separate out any game logic and data required by ResultFragment. This is only a result String in the current app, but it’s good practice in case the app gets more complicated. And let’s face it, it was a good excuse for us to teach you about using view model factories.

Q: Why didn’t we use a factory when we created GameViewModel?

A: Factories are only necessary when you need to create a view model that doesn’t have a no-arguments constructor. As GameViewModel uses the default constructor which has no arguments, we didn’t need to use a factory.

Q: Could we still have used a factory for GameViewModel if we’d wanted to?

A: Yes. You can use factories to create any sort of view model, but if the view model has a no-argument constructor, you don’t need to use one.

Q: Why did we need to add a constructor to ResultViewModel?

A: So that we could set the result String as soon as the view model was created. This guarantees that the result String has a value whenever ResultFragment uses the view model.

Q: Do you have to create view models using the ViewModelProvider class? What happens if you don’t?

A: Yes, you should always use the view model provider to create a view model object. The view model provider only creates a new view model object if one doesn’t already exist for the UI controller’s scope, which means that the view model survives configuration changes.

If you instantiate a view model without using the view model provider, it will get recreated each time the UI controller is destroyed and recreated. The view model would lose its state each time the device screen is rotated.

Q: Can you unit test view models?

A: Yes! View models don’t refer to any of the screen’s views, so they can be unit tested independently of activities and fragments. You don’t have to run the app to test them.

Q: Why didn’t we create a view model for MainActivity?

A: In the Guessing Game app, MainActivity is only used to display the game’s fragments. As MainActivity doesn’t include any game logic or data, we didn’t need to create a view model for it.

Q: Can two fragments share the same view model?

A: If you have two fragments in an activity that need to communicate with each other, you might want to add a single view model to the activity that the two fragments then have access to. You can find out more about this here:

https://developer.android.com/topic/libraries/architecture/viewmodel






What happens when the app runs

The following things happen when the app runs:


	GameFragment asks the ViewModelProvider class for an instance of GameViewModel.

The GameViewModel object is initialized, and chooses a word at random.


[image: image]





	GameFragment interacts with the GameViewModel object.

The GameViewModel object records any guesses the user has made, and keeps track of the number of lives left.
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	After each guess, GameFragment checks if the view model’s isWon() or isLost() methods return true.

If either method is true, GameFragment navigates to ResultFragment, passing it the result.
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	ResultFragment creates a ResultViewModelFactory object, passing it the result String.
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	ResultFragment asks the ViewModelProvider class for an instance of ResultViewModel.

The ViewModelProvider class sees that there’s no existing ResultViewModel object, so it uses the ResultViewModelFactory to create one. The ResultViewModel object’s result property is initialized with the result String.
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	ResultFragment gets the result String from the ResultViewModel object, and displays it on the screen.
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Let’s take the app for a test drive.




[image: Images] Test Drive
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When we run the app, GameFragment is displayed as before.

If we guess all the letters or lose all our lives, the app navigates to ResultFragment. A message is displayed telling us whether we won or lost, and what the secret word was.
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The game behaves in the same way as it did before, but behind the scenes, it’s now using view models for its game logic and data.




View Model Magnets
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Here’s the code to define a view model named GiftViewModel:

import androidx.lifecycle.ViewModel

class GiftViewModel(budgetFrom: Int, budgetTo: Int) : ViewModel(){
    val from = budgetFrom
    val to = budgetTo
}

See if you can piece together the code for the view model factory class that will be used to create GiftViewModel objects.
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View Model Magnets Solution


[image: image]




Here’s the code to define a view model named GiftViewModel:

import androidx.lifecycle.ViewModel

class GiftViewModel(budgetFrom: Int, budgetTo: Int) : ViewModel(){
    val from = budgetFrom
    val to = budgetTo
}

See if you can piece together the code for the view model factory class that will be used to create GiftViewModel objects.
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BE the View Model Solution
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The code below describes a view model class named MyViewModel. Your job is to play like you’re the view model, and say what problems there are with this code and how they could be fixed.
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Your Android Toolbox
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You’ve got Chapter 11 under your belt and now you’ve added view models to your toolbox.
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Bullet Points


	A view model simplifies your activity or fragment code by separating out any code relating to its business logic and data.


	View models can survive configuration changes.


	A view model is usually associated with a single UI controller.


	The view model extends the class androidx.lifecycle.ViewModel.


	Create a view model by calling the ViewModelProvider class get() method. This ensures that a view model is only created where one doesn’t already exist.


	A view model stays alive until its UI controller permanently goes away. This is when the activity is finished, or the fragment is removed from its activity.


	If a view model’s constructor requires arguments, you need to write an additional factory class for it. The ViewModelProvider class uses the factory each time it needs to create an instance of the view model.


	The view model factory class must implement an interface named ViewModelProvider.Factory.












Chapter 12. Live Data: Leaping into Action
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Your code often needs to react to property value changes.

If a view model property changes value, for example, the fragment might need to respond by updating its views or navigating elsewhere. But how does a fragment get to hear when a property’s been updated? Here, we’ll introduce you to live data: a way of telling interested parties when something’s changed. You’ll learn all about MutableLiveData, and how to make your fragment observe properties of this type. You’ll discover how the LiveData type helps maintain your app’s integrity. Soon, you’ll be writing apps that are more responsive than ever before...


The Guessing Game app revisited

In the previous chapter, we built a Guessing Game app that lets the user guess which letters are included in a secret word. When the user guesses all the letters or runs out of lives, the game ends.

To stop the fragment code from becoming too bloated and maintain the app’s state when the user rotated the device screen, we used view models for the app’s game logic and data. GameFragment uses GameViewModel for its logic and data, and ResultViewModel holds the game result that’s needed by ResultFragment:
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When each fragment is displayed, or the user makes a guess, the fragments get the latest values from their view models and display them on the screen.

While this approach works, however, there are some disadvantages.




The fragments decide when to update views

The downside to this approach is that each fragment decides when to fetch the latest property values from the view model and update its views. And some of the time, these values won’t have changed. If the user makes a correct guess, for example, GameFragment updates the text that’s displayed for the number of lives left and the incorrect guesses, even though these values won’t have changed.
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Let the view model say when a value’s changed

An alternative approach is for GameViewModel to let GameFragment know when each of its properties has been updated. If the fragment is notified of these changes, it will no longer need to decide for itself when to fetch the latest property values from the view model and update its views. Instead, it will only need to update its views once it’s told that the underlying property has been updated.
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We’re going to implement this change in the Guessing Game app using Android’s live data library: part of Android Jetpack. Live data lets the view model tell interested parties—such as fragments and activities—when its property values have been updated. They can then react to these changes by updating views, or calling other methods.
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You’ll find out how to use live data through the rest of this chapter. First, let’s go through the steps we’ll take to update the app.






Here’s what we’re going to do
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Here are the steps that we’ll go through to write the app:


	Make the Guessing Game app use live data.

We’ll update GameViewModel so that the livesLeft, incorrectGuesses, and secretWordDisplay properties use live data. We’ll then make GameFragment update its views when the values of these properties change.
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	Protect GameViewModel’s properties and methods.

We’ll restrict access to GameViewModel’s properties so that only GameViewModel can update them. We’ll also make sure that GameFragment only has access to the methods it requires to do its job.
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	Add a gameOver property.

We’ll make GameViewModel decide when each game is over using a new gameOver property. GameFragment will navigate to ResultFragment when the value of this property changes.


[image: image]








Add a live data dependency to the app build.gradle file

As we’re going to be using live data, we’ll begin by adding a live data dependency to the app’s build.gradle file.

Open the project for the Guessing Game app (if you haven’t already done so), open the file GuessingGame/app/build.gradle, and add the following line (in bold) to the dependencies section:
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When prompted, sync your changes.






GameViewModel and GameFragment need to use live data

We want to use live data in the Guessing Game app so that GameViewModel notifies GameFragment when its property values have changed. GameFragment will then react to these changes.

We’ll tackle this in two stages:


	Specify which GameViewModel property changes GameFragment needs to know about.


	Tell GameFragment how to respond to each change.




For now, we’ll focus on the GameViewModel code changes.


Which view model properties should use live data?

GameViewModel includes three properties—secretWordDisplay, incorrectGuesses, and livesLeft—that GameFragment uses to update its views. We’ll specify that these three properties use live data so that GameFragment is notified when their values change.

You specify that a property uses live data by changing its type to MutableLiveData<Type>, where Type is the type of data the property should hold. The livesLeft property, for example, is currently defined as an Int using the code:

var livesLeft = 8

To make the property use live data, you change its type to MutableLiveData<Int> so that it looks like this instead:
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This specifies that livesLeft is now a MutableLiveData<Int> with an initial value of 8.

Similarly, we can define the incorrectGuesses and secretWordDisplay properties using code like this
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Here, each property’s type is set to MutableLiveData<String>. incorrectGuesses’s value is set to "", while secretWordDisplay’s value will get set in GameViewModel’s init block.

So that’s how you define a live data property. Next up, how to update its value.






Live data objects use a value property

When you use MutableLiveData properties, you update their values using a property named value. To update the secretWordDisplay property with the deriveSecretWordDisplay() method’s return value, for example, you don’t use the code:

secretWordDisplay = deriveSecretWordDisplay()

as you did before. You use the following code instead:

secretWordDisplay.value = deriveSecretWordDisplay()

Changing the value property in this way is important, because it’s how any interested parties—in this case GameFragment—get notified of any changes. Each time secretWordDisplay’s value property gets updated, GameFragment is informed, so it can respond by updating its views.
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The value property can be null

There’s one extra thing to be aware of when you use live data: the value’s type is nullable. This means that when you use live data values in your code, you need to perform null-safety checks, or your code won’t compile.

As an example, the livesLeft property is defined using the code:
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This property’s type is MutableLiveData<Int>, so its value property can accept an Int, or be null.

As the value property may be null, we can’t, say subtract one from its value using the code:

livesLeft.value--

Instead, we need to use:
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which subtracts 1 from its value so long as it isn’t null.

Similarly, the following isLost() method won’t compile because liveLeft.value may be null:

fun isLost() = livesLeft.value <= 0

We can, however, change it to use Kotlin’s Elvis operator like this:
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Live Data properties can be defined using val.

As you already know, you use val and var in Kotlin to specify whether or not a property can be given a reference to a new object.

When we first defined each property, we used var so that we could update it. We defined the livesLeft property, for example, using:

var livesLeft = 8

which initialized livesLeft with an Int object whose value is 8. Each time the user made an incorrect guess, we subtracted 1 from livesLeft, which gave it a reference to a new Int object:
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With live data, you update the value property of the existing object, instead of replacing it with another object, and interested parties are notified of this change. As the object is no longer being replaced, you can define the property using val instead of var like this:
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The full code for GameViewModel.kt

Now that you know how live data works, let’s update GameViewModel so that its livesLeft, incorrectGuesses, and secretWordDisplay properties all use live data.

Here’s the full code for GameViewModel.kt; update the code to include the changes (in bold):
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That’s everything that we need for GameViewModel. Next up, let’s make GameFragment respond when the livesLeft, incorrectGuesses, and secretWordDisplay properties get updated.




The fragment observes the view model properties and reacts to changes.

You make a fragment respond to value changes in a view model’s MutableLiveData property by calling the property’s observe() method. If the following code is added to GameFragment, for example, it will observe the view model’s livesLeft property, and take action when it changes:
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As you can see, the above code passes viewLifecycleOwner and Observer arguments to the observe() method.

viewLifecycleOwner refers to the lifecycle of the fragment’s views. It’s tied to when the fragment has access to its UI: from when it’s created in the fragment’s onCreateView() method, to when its destroyed, and onDestroyView() gets called.
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Observer is a class that can receive live data. It’s tied to the viewLifecycleOwner, so it’s only active—and able to receive live data notifications—when the fragment has access to its views. If the live data property’s value changes while the fragment doesn’t have access to its UI, the observer isn’t notified, so the fragment doesn’t respond. This stops the fragment from trying to update views when they’re not available, which might cause the app to crash.

Note

It also makes your coding life easier because you don’t need to check whether the view’s available for yourself. Using live data handles it all for you.



The Observer class accepts a lambda parameter, which specifies how the property’s new value should be used. In the Guessing Game app, for example, we want GameFragment to update its lives text each time the view model’s livesLeft property gets updated, and we can achieve this using the following code:
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That’s everything that we need to know in order to make GameFragment update its views when the view model property values get changed. Let’s update its code.




The full code for GameFragment.kt

Here’s the updated code for GameFragment; make sure that the file GameFragment.kt includes the changes shown below (in bold):
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Those are all the changes we need to make to GameFragment so that it updates its views each time it observes changes to the incorrectGuesses, livesLeft, and secretWordDisplay properties.

We’ve now implemented live data in the Guessing Game app Let’s go through what happens when the app runs.
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ResultViewModel doesn’t need to use live data, so we don’t need to update it.

As you may recall, ResultViewModel has one property (named result), which gets set when the view model gets created. The code looks like this:

class ResultViewModel(finalResult: String) : ViewModel(){
    val result = finalResult
}

As you can see, result is defined using val, so once it’s been initialized, it can’t be updated to another value. ResultFragment doesn’t need to be notified when result changes because once set, result can never change. There’s no need to make ResultFragment respond to any changes, because there can’t be any.

So let’s walk through what happens when the code runs, and then take the app for a test drive.


there are no Dumb Questions

Q: What happens if GameFragment is inactive when one of GameViewModel’s live data properties gets updated? Won’t this make the app crash?

A: No. Live data is lifecycle-aware, so it only notifies active lifecycle observers when its property values have changed. If GameFragment is inactive when GameViewModel’s properties get updated, GameFragment won’t get notified, so you don’t have to worry about the app crashing.

Q: Is there a LiveData type too?

A: Yes! The LiveData type is like MutableLiveData except that its value property can’t be updated. You’ll find out how the LiveData type is used a few pages ahead.






What happens when the app runs

The following things happen when the app runs:


	GameFragment asks the ViewModelProvider class for an instance of GameViewModel.

The GameViewModel object is initialized, and the values of its three MutableLiveData properties—livesLeft, incorrectGuesses, and secretWordDisplay—are set.
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	GameFragment observes the livesLeft, incorrectGuesses, and secretWordDisplay properties in the GameViewModel.
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	GameFragment updates its views with the values of the properties it’s observing.
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	When the user makes a correct guess, secretWordDisplay’s value is updated, and the new value is passed to GameFragment.

GameFragment responds by updating its word view, which is displayed on the screen.
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	When the user makes an incorrect guess, the values for incorrectGuesses and livesLeft are updated, and passed to GameFragment.

GameFragment responds by updating its views.
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	When isWon() or isLost() return true, GameFragment navigates to ResultFragment, passing it the result.

ResultFragment displays the result.
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Let’s take the app for a test drive.




[image: Images] Test Drive

When we run the app, GameFragment is displayed as before.

When we make a correct guess, the secret word display gets updated. When we make an incorrect guess, the lives left is updated, and our guess is added to the incorrect guesses display.

If we guess all the letters or lose all our lives, the app navigates to ResultFragment, which displays the result.
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The game behaves in the same way as before, but behind the scenes, it responds using live data.


[image: Images] Sharpen your pencil

The code below describes a view model named MyViewModel. See if you can change the code so that it uses live data to let fragments respond to the rate property changing.

package com.hfad.myapp

import androidx.lifecycle.ViewModel
import android.util.Log

class MyViewModel : ViewModel() {
    var rate = 2

    init {
        Log.i("MyViewModel", "ViewModel created")
    }

    override fun onCleared() {
        Log.i("MyViewModel", "ViewModel cleared")
    }

    fun updateRate(newRate: Int) {
        rate = newRate
    }

    fun Calculation(val1: Int, val2: Int): Int {
        Log.i("MyViewModel", "Called Calculation")
        return (val1 + val2) * rate
    }

    fun JoinTogether(text1: String, text2: String): String {
        Log.i("MyViewModel", "Called JoinTogether")
        return ("${text1} ${text2}")
    }
}




[image: Images] Sharpen your pencil Solution

The code below describes a view model named MyViewModel. See if you can change the code so that it uses live data to let fragments respond to the rate property changing.


[image: image]









Fragments can update GameViewModel’s properties

So far, we’ve updated the code in GameViewModel and GameFragment so that it uses live data. Each time the value of a MutableLiveData property in GameViewModel gets updated, GameFragment responds by updating its views.

There’s a slight problem with the code, however. GameFragment has full access to GameViewModel’s properties and methods, so if it wanted to, it could use them inappropriately. There’s nothing to stop the fragment from, say, updating the livesLeft property to 100 so that the user can make many more guesses and win the game each time she plays.

To get around this problem, we’re going to restrict direct access to the GameViewModel’s properties so that only methods in the view model can update them.


You can restrict direct access to a view model’s property by marking it private, and providing read-only access via another property’s getter.




Keep your privates private

To protect GameViewModel’s properties, we’ll mark each one as private so that only code in GameViewModel can update their values. We’ll then expose a read-only version of each MutableLiveData property that GameFragment needs to observe. Instead of defining the livesLeft property using code like this:

val livesLeft = MutableLiveData<Int>(8)

we’ll use the following:
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Here, the _livesLeft property holds a reference to a MutableLiveData object. GameFragment doesn’t have access to this property because it’s marked as private.

GameFragment can, however, access the value of this property using livesLeft’s getter. livesLeft’s type is LiveData, which is like MutableLiveData except that it can’t be used to update the underlying object’s value property: GamesFragment can read the value, but it can’t update it.

When you structure your code in this way, the private property is sometimes called a backing property. It holds a reference to an object that other classes only have access to via another property.

Let’s update the GameViewModel code.
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The full code for GameViewModel.kt
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We’ll update the code for GameViewModel so that it uses backing properties to restrict direct access to its live data properties. We’ll also mark as private any properties and methods that GameFragment doesn’t need to use.

Here’s the full code for GameViewModel.kt; update the code to include our changes (in bold):
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Let’s go through what happens when the code runs.




What happens when the app runs

The following things happen when the app runs:


	GameFragment asks the ViewModelProvider class for an instance of GameViewModel.
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	GameViewModel’s properties are initialized.

livesLeft, incorrectGuesses, and secretWordDisplay are LiveData properties that refer to the same underlying objects as their MutableLiveData backing properties.
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	GameFragment observes the livesLeft, incorrectGuesses, and secretWordDisplay properties.

GameFragment can’t update any of these properties, but it responds when GameViewModel updates any of the backing properties because they refer to the same underlying object.
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	GameFragment continues to respond to value changes until isWon() or isLost() returns true.

GameFragment navigates to ResultFragment, passing it the result. ResultFragment displays the result.
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Let’s take the app for a test drive.
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When we run the app, it works in the same way as before. This time, however, we’ve protected GameViewModel’s MutableLiveData properties by restricting GameFragment’s access to them.
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We’ve nearly finished updating the Guessing Game app. There’s just one more thing we need to change...




GameFragment still includes game logic
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In the current version of the app, GameFragment decides when the game is finished by calling GameViewModel’s isWon() and isLost() methods after the user has made each guess. If either of these returns true, GameFragment navigates to ResultFragment, passing it the result.

Here’s the current code:
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The problem with this approach is that GameFragment decides when the game is over instead of GameViewModel. As determining when the game has finished is a game decision, it’s something that GameViewModel should be responsible for, not GameFragment.


Make GameViewModel decide when the game is over

To deal with this, we’ll add a MutableLiveData<Boolean> property named _gameOver to GameViewModel, whose value we’ll expose using a LiveData property named gameOver. We’ll set this property to true when the user wins or loses the game. When this happens, GameFragment will respond by navigating to ResultFragment.
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You’re already familiar with the changes that are required to do this, so before we show you the code, try the following exercise.






Pool Puzzle
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Your goal is to add a gameOver property (with a _gameOver backing property) to GameViewModel so that GameFragment can respond when its value (a Boolean) gets updated. The property should be initialized with a value of false. Take code snippets from the pool and place them into the blank lines in the code. You may not use the same snippet more than once, and you won’t need to use all the snippets.

package com.hfad.guessinggame

import androidx.lifecycle.ViewModel
import androidx.lifecycle.MutableLiveData
import androidx.lifecycle.LiveData

class GameViewModel : ViewModel() {
    ...
    ............................................................................................
    ............................................................................................
    ............................................................................................
    ...
}
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Note

Note: each thing from the pool can only be used once!






Pool Puzzle Solution
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Your goal is to add a gameOver property (with a _gameOver backing property) to GameViewModel so that GameFragment can respond when its value (a Boolean) gets updated. The property should be initialized with a value of false. Take code snippets from the pool and place them into the blank lines in the code. You may not use the same snippet more than once, and you won’t need to use all the snippets.
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The full code for GameViewModel.kt

We need to add a gameOver property to GameViewModel, along with a _gameOver backing property. We’ll get the makeGuess() method to set it to true when the user has guessed all of the letters in the secret word, or run out of lives.

Here’s the full code for GameViewModel; update the code in GameViewModel.kt to include the changes shown below (in bold):
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Make GameFragment observe the new property

Now that we’ve added the gameOver property to GameViewModel, we need to make GameFragment respond to when it’s been updated. We’ll make the fragment observe the property, so that when its value is changed to true, the fragment will navigate to ResultFragment.

Here’s the code for GameFragment; update the code in GameFragment.kt so that it includes the changes below (in bold):
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That’s it! Let’s go through what happens when it runs.




What happens when the app runs

The following things happen when the app runs:


	GameFragment asks the ViewModelProvider class for an instance of GameViewModel.
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	GameViewModel’s properties are initialized.

The _gameOver and gameOver properties refer to a MutableLiveData<Boolean> object whose value is set to false.


[image: image]





	GameFragment observes the GameViewModel’s gameOver property.

GameFragment can’t update the MutableLiveData object that the gameOver property refers to, but it can respond to when its value changes.
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	Each time the GameViewModel’s makeGuess() method is called, it checks whether isWon() or isLost() returns true.

If either is true, it sets the value of its _gameOver property to true.
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	GameFragment observes the value has been updated to true via the GameViewModel’s gameOver property.

The new value is passed to GameFragment.
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	GameFragment responds by navigating to ResultFragment, passing it the result.
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We’ll take the app for a test drive after the following exercise.




Fragment Magnets
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Somebody wrote the code for a fragment named LotteryFragment on the fridge door, but a freak kitchen blizzard blew some of the code away. Can you piece it back together again?

The fragment needs to observe LotteryViewModel’s winningNumbers property, which is defined like this:

private val _winningNumbers = MutableLiveData<String>()
val winningNumbers: LiveData<String>
    get() = _winningNumbers

When winningNumbers changes, LotteryFragment needs to update its numbers view with the new value.
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Fragment Magnets Solution
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Somebody wrote the code for a fragment named LotteryFragment on the fridge door, but a freak kitchen blizzard blew some of the code away. Can you piece it back together again?

The fragment needs to observe LotteryViewModel’s winningNumbers property, which is defined like this:

private val _winningNumbers = MutableLiveData<String>()
val winningNumbers: LiveData<String>
    get() = _winningNumbers

When winningNumbers changes, LotteryFragment needs to update its numbers view with the new value.
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When we run the app, it works in the same way as before. This time, however, GameViewModel decides when the game is over instead of GameFragment. The fragment simply observes the view model’s gameOver property, and navigates to ResultFragment when it’s changed to true.
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Congratulations! You’ve now built an app that uses live data to respond to changes as and when they occur. In the next chapter, we’ll build on this still further using a new technique called data binding.




Your Android Toolbox
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You’ve got Chapter 12 under your belt and now you’ve added live data to your toolbox.
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Bullet Points


	Live data lets the view model’s properties tell interested parties (such as fragments and activities) when its values have changed.


	To make a property use live data, define the property using val, and change its type to MutableLiveData<Type> where Type is the type of data the property needs to hold.


	The MutableLiveData object’s value property is used to hold its value. This property is nullable.


	You make a fragment or activity respond to changes in the view model by calling the property’s observe method and specifying how the new value should be used.


	You can restrict direct access to a view model’s properties using backing properties.


	The LiveData type is like MutableLiveData except that it’s immutable. It’s used to expose a MutableLiveData object’s value while preventing it from being updated.












Chapter 13. Data Binding: Building Smart Layouts
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Layouts can do more than control your app’s appearance.

All of the layouts you’ve written so far have been told how they should behave by activity or fragment code. But just imagine if the layouts could think for themselves, and make their own decisions. In this chapter, we’ll introduce you to data binding: a way of boosting your layout’s IQ. You’ll find out how to make views get values directly from the view model. You’ll use listener binding to make buttons call their methods. You’ll even discover how one simple line of code lets views respond to live data updates. Soon, your layouts will be more powerful than ever before.


Back to the Guessing Game app

In the previous two chapters, you built a Guessing Game app that lets the user guess which letters are included in a secret word. When the user guesses all the letters or runs out of lives, the game ends.

The app uses two view models—GameViewModel and ResultViewModel—which hold the app’s game logic and data, and maintain its state when the app is rotated. GameViewModel is used by GameFragment, and ResultViewModel is used by ResultFragment:
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The first screen the user sees is GameFragment, and she interacts with it to play the game. It displays information—such as the number of lives left and any incorrect guesses the user has made—and lets the user make guesses.

When the game is over, the app navigates to ResultFragment. This screen tells the user whether she has won or lost the game, and what the secret word was.




The fragments update the views in their layouts

Each of the app’s fragments are responsible for updating the views in their layouts. ResultFragment, for example, sets the text in its won_lost text view to the value of ResultViewModel’s result property:
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But while this approach works, it has a downside. When you make fragments responsible for keeping views up-to-date in this way, it can make your Kotlin code more complicated, and harder to read and maintain.

So what’s the alternative?


We can make the views update themselves instead

The alternative is to use a technique called data binding. With data binding, views can get their values directly from the view model, so the fragment code no longer has to keep them updated. Instead of using code in ResultFragment to update the text in the won_lost text view, for example, we can use data binding to make the view get its text directly from ResultViewModel’s result property.
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In this chapter, you’ll learn how to use data binding by implementing it in the Guessing Game app. Let’s go through the steps we’ll take to do this.






Here’s what we’re going to do

Here are the steps that we’ll go through to make the Guessing Game app use data binding:


	Implement data binding for ResultFragment.

We’ll update ResultFragment so that its layout uses data binding to display the value of the result property directly from ResultViewModel.
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	Implement data binding for GameFragment.

We’ll then change up GameFragment so that its layout uses data binding to display property values from GameViewModel. Along the way, we’ll also make the layout dynamically respond to any live data updates.
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	Add a Finish Game button to GameFragment.

Finally, we’ll add a new button to GameFragment’s layout that, when clicked, immediately finishes the game.
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Let’s get started.




Enable data binding in the app build.gradle file
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Just like with view binding, you need to enable data binding in the android section of the app’s build.gradle file before you can use it in your app. The code to enable data binding looks like this:
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We’ve already enabled view binding in the Guessing Game app, so let’s enable data binding too. Open the file GuessingGame/app/build.gradle, and update the buildFeatures section so that it looks like this:
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Then choose the Sync Now option to sync this change with the rest of your project.

Now that we’ve enabled data binding, let’s implement it in ResultFragment.


there are no Dumb Questions

Q: I see that in the Guessing Game app, both view binding and data binding are enabled. Do you always need to enable view binding in order to use data binding?

A: No, you don’t. It’s quite common to enable data binding without enabling view binding, and you’ll find out more about this later in the chapter.

For now, all you really need to know is that we’re keeping the view binding option enabled so that all the app’s existing code continues to work.






ResultFragment updates the text in its layout

As you may recall, ResultFragment’s layout contains a text view with an ID of won_lost, which is defined like this:
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When the app navigates to ResultFragment, the fragment gets the value of the result property from its view model, and displays it in the text view using this code:
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We’re going to change the fragment and its layout so that it uses data binding. Instead of getting ResultFragment to update the text view, we’ll make the text view get its value directly from the view model.


How we’ll implement data binding

To make the text view get its text from ResultViewModel, we need to update the code for ResultFragment and its layout. We’ll do this by going through the following steps:


	Add <layout> and <data> elements to the layout.

The <layout> element is required for data binding, and the <data> element is used to set up a data binding variable that links the layout to the view model.


	Set the layout’s data binding variable to an instance of the view model.

We’ll do this using fragment code.


	Use the data binding variable to access the view model’s properties.

We’ll update the won_lost text view so that it gets its text value directly from the view model.




Let’s begin by updating the layout code.






1. Add <layout> and <data> elements

Every layout that uses data binding takes the following form:


[image: image]




The above layout has a <layout> element as its root element. This enables data binding in the layout, so it’s required by all layouts that need to use data binding.

Within the <layout> element sits a <data> element. This is used to specify any variables—defined using the <variable> element—that are needed for data binding, such as the view model you want the layout’s views to gets their data from. The above code, for example, uses:


[image: image]




to specify a data binding variable named resultViewModel whose type is ResultViewModel.

The <layout> element also includes a view or view group for the layout’s view hierarchy. If you want to display views in a linear layout, for example, you’d put the <LinearLayout> element and its views inside the <layout> element along with all of its views. You’ll see how this is done a few pages ahead.

Once you’ve defined a data binding variable, you need to set it. We’ll see how to do this next.




2. Set the layout’s data binding variable

You set the layout’s data binding variable using Kotlin code.

On the previous page, we showed you the code to add a data binding variable (named resultViewModel) to ResultFragment’s layout file fragment_result.xml:

<data>
    <variable
        name="resultViewModel"
        type="com.hfad.guessinggame.ResultViewModel" />
</data>

The variable’s type is ResultViewModel, so we need to set it to an object with a matching type.

As you may recall, ResultFragment includes code in its onCreateView() method that gets a ResultViewModel object like so:
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We can assign this view model to the layout’s resultViewModel data binding variable by adding the following line to the onCreateView() code:
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This uses the fragment’s binding property to set the layout’s resultViewModel property to the fragment’s view model object:
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Once you’ve set the data binding variable, the layout can use it to access the view model’s properties and methods. Let’s see how.




3. Use the layout’s data binding variable to access the view model

ResultFragment’s layout defines a won_lost text view that needs to display the value of ResultViewModel’s result property. Its text is set in the fragment code like this:
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Now that we’ve set a data binding variable for this view model in the layout code, we can use data binding to set its text instead. The code to do so looks like this:
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The above code uses the resultViewModel variable to get the value of the view model’s result property. It then sets the text view’s text to the value of this property.

That’s everything that you need to know in order to implement data binding for ResultFragment. We’ll show you the full code for result_fragment.xml and ResultFragment.kt over the next couple pages.


there are no Dumb Questions

Q: All of the other elements we’ve added to layouts, like <LinearLayout> and <Button>, have all had an initial capital letter. Why are <layout>, <data>, and <variable> all lowercase?

A: All of the other elements you’ve learned about so far have had initial capital letters because they are class names for types of View. The <LinearLayout> element, for example, refers to the LinearLayout class found in the android.view package.

<layout>, <data>, and <variable> are all lowercase because they’re instructions, not Views. When Android sees the <variable> element, for example, it treats it as an instruction to create a variable.






The full code for fragment_result.xml

Here’s the full code for ResultFragment’s layout; update the code for fragment_result.xml to include the changes (in bold):
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The full code for ResultFragment.kt

You need to update the fragment code too. Update the code for ResultFragment.kt so that it includes the changes shown here (in bold):
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Let’s go through what happens when the app runs.




What happens when the app runs

The following things happen when the app runs:


	When the user completes a game, the app navigates to ResultFragment.
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	ResultFragment gets a reference to its ResultViewModel object.
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	ResultFragment assigns the ResultViewModel object to the layout’s resultViewModel data binding variable.

The layout’s views can now use the variable to access the view model’s properties and methods.
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	The won_lost view’s text is set to the value of the ResultViewModel object’s result property.

The text is displayed on the device screen.
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Let’s take the app for a test drive.




[image: Images] Test Drive

When we run the app, it works in the same way as before. This time, however, ResultFragment’s layout is getting the game’s result directly from ResultViewModel.
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We’ve now implemented data binding in ResultFragment. Before we apply it to GameFragment, let’s take a closer look at the <layout> element, and why it’s necessary for data binding.


[image: Images] <layout> Up Close

As we said earlier, every layout that uses data binding must have a <layout> element as its root element like this:

<layout ... >
    ...
</layout>

When you enable data binding in an app’s build.gradle file, it generates a binding class for each layout with a <layout> element at its root. This is the same binding class that gets generated when you enable view binding.

In the Guessing Game app, the layout file fragment_result.xml has a <layout> element as its root element. This means that its binding class FragmentResultBinding will still get generated by data binding even if view binding is switched off:
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View binding and data binding generate the same binding classes, but in different situations.



You add one or more data binding variables to the layout using the <data> and <variable> elements:
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View binding generates a binding class for every layout, while data binding generates one for every layout with a <layout> element.



You set each variable to an object with a matching type in Kotlin code. Once set, the layout’s views can use the data binding variable to access its object’s properties and methods.






Layout Magnets
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Somebody wrote the code for a layout using fridge magnets, but some of them fell off when we shut the fridge door too firmly. Can you piece the code back together again?

The layout needs to use data binding to display the welcomeText property from a MyViewModel object in its welcome text view. The view model resides in a package named com.hfad.myapp.MyViewModel.
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Layout Magnets Solution
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Somebody wrote the code for a layout using fridge magnets, but some of them fell off when we shut the fridge door too firmly. Can you piece the code back together again?

The layout needs to use data binding to display the welcomeText property from a MyViewModel object in its welcome text view. The view model resides in a package named com.hfad.myapp.MyViewModel.
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GameFragment can use data binding too
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You’ve now implemented data binding for ResultFragment so that the text view in its layout gets its text directly from ResultViewModel’s result property.

Next, we’ll do a similar thing with GameFragment: we’ll implement data binding so that the text views in its layout get their values directly from GameViewModel:
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To do this, we need to update the code for GameFragment and its layout. We’ll begin with the layout code.




Add <layout> and <data> elements to fragment_game.xml

Just as we did with ResultFragment, we’ll begin by adding <layout> and <data> elements to GameFragment’s layout. These elements specify that the layout uses data binding, and define a data binding variable. The code looks like this; update the code in fragment_game.xml to include these changes (in bold):
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As you can see, the code defines a data binding variable named gameViewModel whose type is GameViewModel. Before we set this variable in the fragment’s Kotlin code, let’s update the layout’s views so that they get their values from the view model.




Use the data binding variable to set the layout’s text

As you learned earlier, views can get data directly from the view model using the layout’s data binding variable. fragment_game.xml’s word text view, for example, can display the value of GameViewModel’s secretWordDisplay property using this code:
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Two of the views need to show extra text

The lives and incorrect_guesses text views, however, don’t just display the property values: they include extra text. The GameFragment code, for example, currently sets the incorrectGuesses view’s text using this code:
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so we can’t simply use the view model’s incorrectGuesses property using the code below, or the extra text won’t be displayed:


[image: image]




To get around this problem, we’ll use String formatting to pass the property value to a String resource. Let’s find out how.






String resources revisited

As you learned earlier in the book, you can add String resources to your app’s String resource file to avoid using hardcoded text. The following code, for example, defines a String resource named my_string that displays the text “This is a String resource”:
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String resources can have arguments

You can also define String resources that accept one or more arguments, which is useful if you want to display more complex text. The following resource, for example, uses a %s placeholder to specify where to place a String argument that’s passed to it:
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and this one uses %d to say where a number argument should go:
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You can pass multiple arguments to a String resource by numbering each one. The following resource, for example, takes a String as its first argument, and a number as its second:
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Use %s for String arguments and %d for numbers.






Add two new String resources to strings.xml

In the Guessing Game app, we’ll define two new String resources: one for the number of lives left, and another for the incorrect guesses the user has made. Open the strings.xml file in the app/src/main/res/values folder, and add the two resources shown here:
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Now that we’ve defined the two String resources, let’s use them in GameFragment’s layout.






The layout can pass parameters to String resources

In order to use the two String resources we just created, we need to pass each one a parameter.

You pass parameters to String resources in your layout code like this:
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where string_name is the name of the String resource, and arg1 and arg2 are two parameter values. arg1 is passed to the String’s first argument, and arg2 is passed to its second.

In the Guessing Game app, the lives_left String resource is defined using:

<string name="lives_left">You have %d lives left</string>

so we can use it to display the livesLeft property from GameViewModel using the following code:
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Similarly, the incorrect_guesses String resource is defined using:

<string name="incorrect_guesses">Incorrect guesses: %s</string>

so we display the value of the incorrectGuesses property like this:
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That’s everything that we need to know in order to change GameFragment’s layout so that it uses data binding. Let’s see what the full code looks like.




The full code for fragment_game.xml
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Here’s the full code for GameFragment’s layout; update the code for fragment_game.xml to include the changes (in bold):
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That’s all the code we need to change in the layout file. Before we take the app for a test drive, however, we first need to update the corresponding fragment code in GameFragment.kt.




We need to set the gameViewModel variable

The first change we need to make to the GameFragment code is to set the layout’s data binding variable gameViewModel to an instance of the fragment’s view model.

GameFragment currently includes the following line in its onCreateView() method, which uses the view model provider to get a GameViewModel object:

viewModel = ViewModelProvider(this).get(GameViewModel::class.java)

We can therefore assign this view model to the gameViewModel data binding variable by adding the following line:

binding.gameViewModel = viewModel

Once the gameViewModel variable is linked to the view model in this way, the layout’s views can use it to get their values.
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We also need to make the data binding use live data

As well as setting the gameViewModel variable, we need to make the layout’s data binding work with live data.

Unlike ResultViewModel, the GameViewModel code uses live data so that when its property values are updated, the GameFragment code responds. The following code in GameFragment.kt, for example, observes the incorrectGuesses property, and updates the incorrect_guesses view when it’s updated:

viewModel.incorrectGuesses.observe(viewLifecycleOwner, Observer { newValue ->
    binding.incorrectGuesses.text = "Incorrect guesses: $newValue"
})

As we’re now using data binding, we can make each view respond to live data changes by adding the following line to the fragment code:

binding.lifecycleOwner = viewLifecycleOwner

Each time a live data property value in the view model gets updated, the layout no longer has to rely on the fragment code updating its views. The layout can respond to any updates without any further intervention from the fragment.

That’s everything that we need to know in order to update the GameFragment code. Let’s see what it looks like.
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The full code for GameFragment.kt

Here’s the full code for GameFragment; update the code for GameFragment.kt so that it includes the changes shown here (in bold):
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Those are all the changes we need to make to GameFragment. Let’s run through what happens when the code runs, and take the app for a test drive.




What happens when the app runs

The following things happen when the app runs:


	GameFragment gets a reference to its GameViewModel object.
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	GameFragment assigns the GameViewModel object to the layout’s gameViewModel data binding variable.

The layout’s views can now use this variable to access the view model’s properties and methods.
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	GameFragment sets the layout’s lifecycle owner.

The layout can now observe the view model’s live data properties and respond to any changes.
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	When the user makes a correct guess, the GameViewModel object’s secretWordDisplay property gets updated.

The layout observes this change and its word view displays the new text.
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	When the user makes an incorrect guess, the GameViewModel object’s livesLeft and incorrectGuesses properties are updated.

The layout observes the changes and its corresponding views display the new text.
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	When the game is over, GameFragment navigates to ResultFragment.
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[image: Images] Test Drive

When we run the app, it works in the same way as before. This time, however, GameFragment uses data binding to get property values directly from GameViewModel.
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there are no Dumb Questions

Q: Can you use data binding to make views update properties in the view model?

A: Yes! Views can update mutable properties using @= instead of @. We’ll show you an example of this in the next chapter.

Q: You’re setting the word view’s text to "@{gameViewModel.secretWordDisplay}". As secretWordDisplay‘s type is LiveData, shouldn’t you use secretWordDisplay.value instead?

A: No. The layout will automatically use the value property without you telling it to.

Q: I tried to set the text of the lives view to "@{gameViewModel.livesLeft}" but the app crashed. Any idea why?

A: The livesLeft.value property is an Int?, and the view’s text property needs to be a String. Try converting the property to a String using: "@{gameViewModel.livesLeft.toString()}" That should stop the app from crashing.




[image: Images] Sharpen your pencil

The layout below needs to use a String resource (named msg) to display this text in a text view: “Hello, user. The numbers are numbersText. You guessed numberGuessed right.”

user, numbersText, and numberGuessed are properties in LotteryViewModel where user is a String, numbersText is a String, and numberGuessed is an Int.

Can you write the code for the String resource?

The layout is:

<layout
    xmlns:android="http://schemas.android.com/apk/res/android"
    xmlns:tools="http://schemas.android.com/tools"
    tools:context=".LotteryFragment">

    <data>
        <variable
            name="vm"
            type="com.hfad.lottery.LotteryViewModel" />
    </data>

    <LinearLayout
        android:layout_width="match_parent"
        android:layout_height="match_parent"
        android:orientation="vertical">

        <TextView
            android:id="@+id/message"
            android:layout_width="wrap_content"
            android:layout_height="wrap_content"
            android:textSize="16sp"
            android:text="@{@string/msg(vm.user, vm.numbersText, vm.numberGuessed)}" />
    </LinearLayout>
</layout>

The String resource is:

<string name="msg">..........................................................</string>



[image: Images] Answers in “[image: Images] Sharpen your pencil Solution”.




You can use data binding to call methods
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So far, you’ve implemented data binding so that views get their values directly from the view model instead of relying on fragment code.

Another way in which you can use data binding is to make a button call a method in the view model without writing any extra fragment code. To see how this works, we’re going to add a new Finish Game button to GameFragment’s layout that, when clicked, will finish the game.

Here’s what the new version of the screen will look like:
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To make the new button finish the game, we’ll do the following:


	Add a new finishGame() method to GameViewModel.

This method will set the view model’s _gameOver property to true. When this happens, the existing code in GameFragment will respond by navigating to ResultFragment.


	Add the new button to the layout and make it call finishGame().

The button will call the method using data binding.




We’ll begin by updating the GameViewModel code.




Add finishGame() to GameViewModel.kt

We need to add a new finishGame() method to the GameViewModel code that sets the value of _gameOver to true.

You already know how to do this, so here’s the new code for GameViewModel.kt; make sure that you update the code to include the new method (in bold):
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That’s all the GameViewModel code we need to add. Next, we’ll add the new Finish Game button to GameFragment’s layout, and make it call the finishGame() method.




Use data binding to make a button call a method when clicked

As we said earlier, you can use data binding to make a button call a method in its view model without writing any extra fragment code. To do this, you add an android:onClick attribute to the button, and set its value to an expression that calls the method.

In the Guessing Game app, we want to add a new button to GameFragment’s layout that calls GameViewModel’s finishGame() method when clicked. The code for this button looks like this:
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The line:

android:onClick="@{() -> gameViewModel.finishGame()}"

is just like adding the following code to your fragment:

binding.finishGameButton.setOnClickListener() {
    viewModel.finishGame()
}

except that this time, no fragment code is required. Behind the scenes, data binding uses the line:

android:onClick="@{() -> gameViewModel.finishGame()}"

to create an onClickListener for the button. When the user clicks the button, the code is executed, which calls the view model’s finishGame() method.

When you use a binding expression to call a method such as:

"@{() -> gameViewModel.finishGame()}"

the binding expression is sometimes known as a listener binding.

That’s everything that we need to know in order to add the button to GameFragment’s layout and make it respond to clicks. Let’s see what the full code looks like.


[image: Images] Serious Coding

There are lots of other things you can do with binding expressions. Find out more here:

https://developer.android.com/topic/libraries/data-binding/expressions






The full code for fragment_game.xml
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Here’s the full code for GameFragment’s layout; update the code for fragment_game.xml to include the new button (in bold):
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Let’s see what happens when the code runs.




What happens when the app runs
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The following things happen when the app runs:


	GameFragment assigns the GameViewModel object to the layout’s gameViewModel data binding variable.

The layout’s views can now use the variable to access the view model’s properties and methods.
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	The user clicks on the Finish Game button.

The button calls the finishGame() method in the GameViewModel object, which sets its _gameOver property to true.
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	GameFragment observes that _gameOver has a new value.

It responds by navigating to ResultFragment.
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Let’s take the app for a test drive.




[image: Images] Test Drive
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When we run the app, GameFragment’s layout includes a new Finish Game button. When we click on the button, the app navigates to ResultFragment, which displays the secret word.


[image: image]




There’s just one more tweak we’re going to make to the Guessing Game app. Before we show you what that is, try the following exercise.




Pool Puzzle
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Your goal is to update the layout code below so that its button, when clicked, calls the eatIceCream() method in MyViewModel. Take code snippets from the pool and place them into the blank lines in the code. You may not use the same snippet more than once, and you won’t need to use all the snippets.

<layout ...>
    <data>
        <variable
            name="myViewModel"
            type="com.hfad.myapp.MyViewModel" />
    </data>

    <LinearLayout ...>

       <Button
            android:id="@+id/button"
            android:layout_width="wrap_content"
            android:layout_height="wrap_content"
            android:text="Eat Ice Cream"
            ...................................................................../>

    </LinearLayout>
</layout>


[image: image]




Note

Note: each thing from the pool can only be used once!



[image: Images] Answers in “Pool Puzzle Solution”.




Fireside Chats
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Tonight’s talk: View Binding and Data Binding air their differences




	Data Binding:
	View Binding:



	View Binding, we need to talk.
	 



	 
	We do? Why?



	Surely you’ve noticed how people keep getting the two of us confused. I mean, just because we both have Binding in our names, it doesn’t mean we’re the same thing.
	 



	 
	You’ve got to admit our names sound similar. Besides, we have a lot in common.



	You think so?
	 



	 
	Yes! We both generate binding classes. The same binding classes. Don’t pretend that’s not true.



	Maybe we do, but under completely different circumstances.
	 



	 
	It’s true that I’m much more convenient and helpful than you. I generate a binding class for every layout, and most of the time, that’s exactly what’s needed. Developers thank me for it. I even get fan mail. “Oh, View Binding, I’m your biggest fan! Thank you for eliminating findViewById. I thought my pain would never end!”



	You can’t claim sole responsibility for getting rid of findViewById. That’s down to the binding class, not you. The binding class that I generate, too.
	 



	 
	Whatever.



	Besides, generating a binding class for every single layout is such a waste of space.
	 



	 
	Strictly speaking, I ignore any layouts with a viewBindingIgnore attribute that’s set to true. That’s way less complicated than your approach.



	Complicated? I’m just more discerning than you are. I only generate binding classes for layouts with a <layout> element. That way, the developer gets to decide exactly where I’m needed.
	 



	 
	Yes, complicated! Who really wants to add even more XML to their layout code? That’s so much extra typing!



	So it means a bit of extra code, but I can do things that you can only dream of. I let views get their values directly from the view model, for instance.
	 



	 
	I can do that too. Using fragment code.



	But that’s the point. You rely on fragment code to tell the views what they should do, but when I’m involved, that’s not necessary. I let the views get the values directly, which means simpler fragment code. I even let them use live data properties so that they can keep themselves up to date.
	 



	 
	Huh. But what about updating property values? I bet you still need fragment code for that.



	No, I don’t. I have two-way data binding where views can update values and respond to changes. Look it up. It’ll change your life.
	 



	 
	Huh. You’ll be telling me next you let views call methods.



	But of course. And why not?
	 



	 
	It makes the layout code overly complicated. I just can’t believe you’d be so irresponsible.



	I hardly call simple method calls irresponsible, and it saves the developer from writing yet more fragment code. But I accept that for more complex things, the code really belongs in the fragment, not the layout.
	 



	 
	So even you admit you have your limitations.



	You’re just jealous.
	 



	 
	Riiiiiight. You keep telling yourself that…








We can switch off view binding

We’ve nearly finished updating the Guessing Game app, but there’s one more tweak we can make so that only the binding classes we’re using for data binding will get generated.

As you know, data binding and view binding generate the same binding classes, but under different circumstances: view binding generates a binding class for every layout, while data binding generates the class for every layout with a <layout> element at its root.

In the Guessing Game app, we’re only using the binding classes for fragment_game.xml and fragment_result.xml. Since both of these files include a <layout> element, we can safely switch off the view binding option, and their binding classes will continue to get generated via data binding:

Note

The only layout file that data binding won’t generate a binding class for is activity_main.xml because it doesn’t include a <layout> element. We don’t need to use this binding class, so view binding can be safely switched off.
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Switch off view binding in the app’s build.gradle file

To switch off view binding, open the GuessingGame/app/build.gradle file, and remove the view binding line from the buildFeatures section like this:
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Then choose the Sync Now option to sync this change with the rest of the project.

Let’s take the app for a quick test drive and make sure that it still works.






[image: Images] Test Drive

When we run the app, the game works in the same way as before. Switching off view binding has made no difference because data binding has generated all the binding classes that the app needs.
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Congratulations! You’ve now learned how to use data binding, and used it in conjunction with view models and live data. This approach can be used to simplify your fragment code and build reactive, responsive apps.




[image: Images] Binding-Cross

Each of the clues for the crossword below is a binding expression that’s used for a TextView’s android:text property. Can you solve the crossword using the output for each clue?

Hint: Each binding expression uses a String resource and a view model. You’ll find the code for these on the next page, along with a layout that includes the TextView.
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Across

2 “@{@string/string2(vm.d[1])}”

3 “@{@string/string3(vm.d[2], vm.g[0])}”

6 “@{@string/string1(vm.a)}”

7 “@{@string/string3(vm.f[1], vm.h[0])}”

8 “@{@string/string1(vm.d[vm.i[1]])}”

Down

1 “@{@string/string3(vm.e[2], vm.g[0])}”

4 “@{@string/string4(vm.h[2], vm.a)}”

5 “@{@string/string4(vm.h[1], vm.g[2])}”

Layout:

<?xml version="1.0" encoding="utf-8"?>
<layout...>

    <data>
        <variable
            name="vm"
            type="com.hfad.crossword.CrosswordViewModel" />
    </data>

    <LinearLayout...>
        <TextView
            android:layout_width="match_parent"
            android:layout_height="wrap_content"
            android:text=............................................../>
    </LinearLayout>
</layout>

View model:

...
class CrosswordViewModel : ViewModel() {
    val a = "STRAW"
    val b = "RASP"
    val c = "CRAN"
    val d = listOf("BLUE", "BLACK", "RED")
    val e = listOf("GOOSE", "MOOSE", "ELDER")
    val f = listOf("LINGON", "WATTLE", "WEAVER")
    val g = listOf("FISH", "FLY", "BIRD", "HORSE")
    val h = listOf("SONG", "SEED", "HOUSE")
    val i = listOf(2,0,1,2,0)
}

String resource file:

<resources>
    <string name="app_name">Crossword</string>
    <string name="string1">%sBERRY</string>
    <string name="string2">%sBIRD</string>
    <string name="string3">%1$s%2$s</string>
    <string name="string4">%2$s%1$s</string>
</resources>




[image: Images] Binding-Cross Solution
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[image: Images] Sharpen your pencil Solution

The layout below needs to use a String resource (named msg) to display this text in a text view: “Hello, user. The numbers are numbersText. You guessed numberGuessed right.”

user, numbersText, and numberGuessed are properties in LotteryViewModel where user is a String, numbersText is a String, and numberGuessed is an Int.

Can you write the code for the String resource?
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Pool Puzzle Solution
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Your goal is to update the layout code below so that its button, when clicked, calls the eatIceCream() method in MyViewModel. Take code snippets from the pool and place them into the blank lines in the code. You may not use the same snippet more than once, and you won’t need to use all the snippets.
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Your Android Toolbox
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You’ve got Chapter 13 under your belt and now you’ve added data binding to your toolbox.
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Bullet Points


	Data binding gives layouts direct access to properties and methods.


	Enable data binding in the app’s build.gradle file.


	Add a <layout> element to the root of each layout that needs to use data binding.


	Data binding generates a binding class for each layout with a <layout> element. This is the same binding class that gets generated with view binding.


	Use <data> and <variable> elements to define variables.


	String resources can accept arguments.


	Data binding lets views respond to when a live data property’s value gets updated.












Chapter 14. Room Databases: Room with a View


[image: image]




Most apps need data that persists.

But if you don’t take steps to store this data somewhere, it will be lost forever as soon as the app is closed down. You usually keep data safe in Androidville by storing it in a database, so in this chapter, we’ll introduce you to the Room persistence library. You’ll learn how to build databases, create tables, and define data access methods using annotated classes and interfaces. You’ll find out how to use coroutines to run database code in the background. And along the way, you’ll discover how to transform your live data as soon as it changes with a little help from Transformations.map().


Most apps need to store data

Nearly all of the apps that you’ve written so far have used a small amount of static data in order to function. The Guessing Game app we built in Chapter 11 to Chapter 13, for example, holds an array of Strings in its view model so that the game can select one at random for you to guess.

In the real world, however, most apps require more than just static data; they need to be able to save data that can change so that it doesn’t get lost when the user shuts down the app. A music app might need to store playlists, for example, and a game might need to record the user’s progress so that they can go back to where they left off.


Apps can persist data using a database

In most cases, the best way of persisting the user’s data is to use a database, so in this chapter, you’re going to learn how to use one by building a Tasks app. This app will let the user add tasks to a database, and display a list of all the tasks they have already entered.

Here’s what the app will look like:
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Before we start building the app, let’s run through how it will be structured.






How the app will be structured

The app will contain a single activity (named MainActivity), which will be used to display a fragment named TasksFragment.

TasksFragment is the app’s main screen. Its layout file (fragment_tasks.xml) will include an edit text and a button, which let the user enter a task name and insert it into the database. It will also feature a text view, which will display all of the tasks that have been entered into the database:


[image: image]




We’ll also add a view model (named TasksViewModel) to the app, which TasksFragment will use for its business logic. It will include properties and methods that the fragment will use to interact with the app’s database. We’ll also enable data binding so that TasksFragment’s layout has direct access to the view model.

Here’s how these components will interact:
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To create the database, we’re going to use an Android library called Room. So what’s Room?




Room is a database library that sits on top of SQLite
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Behind the scenes, most Android databases use SQLite. SQLite is lightweight, stable, fast, and optimized for a single user, and these features make it a good choice for Android apps. Writing the code to create, manage, and interact with SQLite databases, however, can be tricky.

To make things easier, Android Jetpack includes a persistence library named Room that sits on top of SQLite. With Room, you get all the benefits of using SQLite, but using simpler code. It provides you with convenient annotations, for example, that let you quickly write database code in a way that’s less repetitive and less error-prone.


MVVM is an architectural design pattern that’s used to structure apps. It stands for Model-View-ViewModel.




Room apps are usually structured using MVVM

Apps that use Room—including the Tasks app—are usually structured using an architectural design pattern called MVVM, which stands for Model-View-ViewModel. The structure looks like this:
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This structure is similar to the one we used for the Guessing Game app we built, except that there’s an extra Model layer for the database. It means that the activity and fragment’s UI code is cleanly separated from the business logic that’s held in the view model, and the view model is separated from any code that underpins the database.

You’ll learn more about how to use the MVVM structure as we build the Tasks app.






Here’s what we’re going to do

Here are the steps that we’ll go through to build the Tasks app:


	Set up the basic app.

We’ll create the app, update its build.gradle files so that it uses the libraries we need, and create the basic activity, fragment, and layout code.
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	Write the database code.

In this step, we’ll add the code to create a database with a table, along with the data access methods needed to interact with the table’s data.
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	Insert task records.

We’ll create a view model and update the app’s fragment so that we can use the app to insert records.
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	Display a list of task records.

Finally, we’ll update the view model and fragment code so that the app displays a list of all the task records held in the database.
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Create the Tasks project

We’re going to use a new project for the Tasks app, so create one now using the same steps you used in the previous chapters. Choose the Empty Activity option, enter a name of “Tasks” and a package name of “com.hfad.tasks”, and accept the default save location. Make sure the language is set to Kotlin and the minimum SDK is API 21 so it will run on most Android devices.

Next, we’ll update the project’s build.gradle files so that they include all the features and dependencies that are needed for the app.






Add a variable to the project build.gradle file…
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We’re going to use two Room libraries in this chapter, so we’ll add a new variable to the project’s build.gradle file to specify which version we’ll be using, and to keep things consistent. To do this, open the file Tasks/build.gradle, and add the following lines (in bold) to the buildscript section:
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…and update the app build.gradle file, too

In the app’s build.gradle file, we need to enable data binding, and add dependencies for the view model, live data, and Room libraries.

Open the file Tasks/app/build.gradle, and add the following lines (in bold) to the appropriate sections:
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Then click on the Sync Now option to sync the changes you’ve made with the rest of the project.






Create TasksFragment

The app will include a single fragment named TasksFragment, which we’ll use to display a list of all the tasks in the database, and to insert new ones.

To create TasksFragment, highlight the com.hfad.tasks package in the app/src/main/java folder, then go to File→New→Fragment→Fragment (Blank). Name the fragment “TasksFragment”, name its layout “fragment_tasks”, and make sure the language is set to Kotlin.
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Update TasksFragment.kt

Once you’ve added TasksFragment to the project, make sure that TasksFragment.kt matches the code shown here:
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[image: Images] Relax

Don’t worry if the compiler doesn’t recognize the FragmentTasksBinding class.

It’s because we haven’t yet added a <layout> element to the fragment’s layout, which it needs to generate the binding class.








Update fragment_tasks.xml

We also need to update TasksFragment’s layout so that it uses data binding, and includes views to let us enter new tasks and display a list of existing ones.

Open the file fragment_tasks.xml, and update it so that it matches the code shown here:
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Display TasksFragment in MainActivity’s layout…

In order to use TasksFragment, we need to add it to MainActivity’s layout in a FragmentContainerView.

Update the file activity_main.xml so that it matches the code shown here:
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…and check the MainActivity.kt code

Once you’ve updated the layout, open MainActivity.kt and make sure its code looks like this:
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Now that we’ve updated the fragment and activity code, let’s get to work on the Room database.






How Room databases are created
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Room uses a set of annotated classes and interfaces to create and configure a SQLite database for your app. It requires three main things:


1. A database class

This defines the database, including its name and version number. It’s used to get an instance of the database.
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2. Data classes for the tables

All of the data in a database is stored in tables. You define each table using a data class, which includes annotations to specify the table’s name and columns.

Note

A Kotlin data class lets you create objects whose main purpose is to hold data.
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3. Interfaces for data access

You interact with each table using an interface, which specifies the data access methods your app needs. If you need to insert records, for example, you can add an insert() method to the interface, and to get all records, you can add a getAll() method.


[image: image]




Room uses these three things to generate all the code your app needs to create the SQLite database, its tables, and any data access methods.

Over the next few pages, we’re going to show you how to write the code for these three components by defining a database for the Tasks app. We’ll begin by defining its table.






We’ll store tasks data in a table

As we said before, all of a database’s data is stored in one or more tables. Each table is made up of rows and columns, where each row is a record, and each column holds a single piece of data, like a number or piece of text.

You create a separate table for each type of data you want to hold. A calendar app, for example, might have a table to record events, and a weather app might include a table for its locations.

We want to store task records in the Tasks app, so we’re going to create a table named “task_table”. The table will look something like this:
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You define tables with an annotated data class

You specify any tables you want the database to include by defining a data class for each table. The data class needs to include a property for each of the table’s columns, and you use annotations to tell Room how the table should be configured.
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To see how this works, we’re going to define a data class named Task, which we’ll use to create a table in the Tasks app’s database.




Create the Task data class

We’ll begin by creating the data class. Highlight the com.hfad.tasks package in the app/src/main/java folder, then go to File→New→Kotlin Class/File. Name the file “Task” and choose the Class option.

When you’ve created the file, update its code so that it looks like this:
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Specify a table name with @Entity

Now that we’ve created the Task data class, we need to add annotations to tell Room how to configure the table. We’ll begin with the table name.

You name a table by adding an @Entity annotation to the data class, specifying the table name. We want to give the table in the Tasks app a name of “task_table”, and the code to do so looks like this:
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Specify the primary key with @PrimaryKey

Next, we’ll specify the table’s primary key. This is used to uniquely identify a single record, and can’t contain any duplicate values.

In the Tasks app, we’ll use the taskId property for task_table’s primary key, and we’ll get the table to autogenerate its values so that they’re unique. This is done using a @PrimaryKey annotation like this:
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Specify column names with @ColumnInfo

The final thing we’ll do is specify column names for the taskName and taskDone properties. This is done using the @ColumnInfo annotation like this:
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Note that the @ColumnInfo annotation is only needed if you want the column name to be different to the property name. If you omit the annotation, Room will give the column the same name as the property.

That’s everything that we need to know to complete the Task data class. We’ll show you the full code on the next page.






The full code for Task.kt

Here’s the full code for the Task data class; update the code for Task.kt so that it includes the changes shown (in bold):
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Room uses this file to create a table named task_table with an autogenerated primary key named taskId, and two extra columns named task_name and task_done. Here’s what the table looks like:
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You’ll find out how Room adds this table to the database when we write the database class a few pages ahead. First, we’ll define some database access methods so that the app can insert, read, update, and delete the table’s data.


there are no Dumb Questions

Q: If I leave out the @ColumnInfo annotation, will Room still create a column for that data class property?

A: Yes. It will create a column with the same name as the property. The @ColumnInfo annotation simply lets you rename the column.

Q: Can I stop Room from creating a column for one of the data class properties?

A: Yes. If you don’t want to persist the data for one of the properties in the data class, you can annotate it with @Ignore. When you do so, Room won’t create a column in the table for this property.






Use an interface to specify data operations

You specify how the app will access the table’s data by creating an annotated interface. This interface defines a DAO—or Data Access Object—which includes all the methods the app needs to insert, read, update, and delete the data.

To see how this works, we’ll create a new interface named TaskDao, which the Tasks app will use to interact with task_table’s data.


Create the TaskDao interface

We’ll begin by creating the interface. Highlight the com.hfad.tasks package in the app/src/main/java folder, then go to File→New→Kotlin Class/File. Name the file “TaskDao” and choose the Interface option.
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When you’ve created the file, make sure that its code looks like this:
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Use @Dao to mark the interface for data access

Next, we need to tell Room that the TaskDao interface defines data access methods. This is done by marking the interface with an @Dao annotation like this:
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Once you’ve annotated the interface with @Dao, you add annotated methods that the app will use to interact with the data. If you want the app to insert records, for example, you need to add a method for this to the interface, and if you want it to get records, you need to add this method too.

The great news is that Room provides four annotations—@Insert, @Update, @Delete, and @Query—that make adding these methods a breeze. Let’s find out how these are used by adding some data access methods to TaskDao.






Use @Insert to insert a record

The first data access method we’ll define is an insert() method, which the app will use to insert a task into task_table. The method will have one parameter—a Task—for the task we want to insert. We’ll also mark the method with an @Insert annotation, which tells Room that the method is used to insert records.

Here’s the full code for the insert() method:
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When Room sees an @Insert annotation, it automatically generates all the code the app needs to insert a record into the table so that you don’t have to write it yourself. For the insert() method above, for example, it generates all the code needed to insert a Task object’s data into task_table like this:
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Any methods marked with @Insert can accept one or more entity objects for their arguments—objects whose type is marked with @Entity. @Insert methods can also accept collections of entity objects. The following method, for example, will insert all the tasks that are included in the List<Task> argument:
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Use @Update to update a record

Room can also generate all the code that’s needed to update one or more existing records in the table. This is done by adding a method to the DAO interface that’s marked with @Update. The following update() method, for example, generates all the code that’s needed to update an existing task record:
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When called, this method updates the record with a matching taskId so that its data matches the Task object’s property values.






Use @Delete to delete a record

There’s also a @Delete annotation that’s used to mark any methods that need to delete specific records from the table. To delete a single task record, for example, you could use a method defined like so:
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The code that Room generates for this method will delete the record with a matching taskId:


[image: image]





Use @Query for everything else

Any other data access methods are marked with @Query. This annotation lets you define a SQL statement (using SELECT, INSERT, UPDATE, or DELETE) that will be run when the method is called.

Note

We’re not going to teach you how to use SQL in this book, but if you want to learn more, we suggest reading Head First SQL by Lynn Beighley.



In the Tasks app, for example, we can use the following code to define a method named get() to return a live data Task for the record with a matching taskId:
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We can also define a getAll() method, which will return a live data List of all the records held in the table:
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As these methods return live data objects, the app can use them to be notified when the data changes. We’ll use this feature later in the chapter to keep the list of task records displayed in TasksFragment up-to-date.

You now know everything that’s needed to complete the code for TaskDao. We’ll show you the full code on the next page.






The full code for TaskDao.kt
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Here’s the full code for the TaskDao interface; update the code for TaskDao.kt so that it includes the changes shown (in bold):
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We’ve now written the code for the Task data class (which defines a table) and the TaskDao interface (which specifies the data access methods). Next, we’ll learn how to define the actual database.




Create a TaskDatabase abstract class

You define the app’s database by creating an abstract class. The abstract class specifies the database name and version number, and any classes or interfaces that define the tables and data access methods.

In the Tasks app, we’re going to define the database using an abstract class named TaskDatabase. Highlight the com.hfad.tasks package in the app/src/main/java folder, then go to File→New→Kotlin Class/File. Name the file “TaskDatabase” and choose the Class option.

The TaskDatabase class needs to extend RoomDatabase, so update the code for TaskDatabase.kt so that it looks like this:
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Annotate the class with @Database

Next, we need to mark the class with @Database, which tells Room that it defines a database. Here’s the code to do this:
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As you can see, the @Database annotation includes three attributes: entities, version, and exportSchema.

entities specifies any classes—marked with @Entity—that define the tables you want Room to add to the database. For the Tasks app, this is the Task data class.

version is an Int that specifies the database version. In this case, it’s 1, as this is the first version of the database.

Finally, exportSchema tells Room whether to export the database schema into a folder so that you can record its version history. Here, we’re setting it to false.


[image: Images] Watch it!

If you modify the database entity files, you need to update the version number.

If you change the schema without updating the version number, the app will crash when you try to run it.








Add properties for any DAO interfaces

Next, we need to specify any interfaces (marked with @Dao) that will be used for data access. This is done by adding a property for each interface.

In the Tasks app, for example, we’ve defined a single DAO interface named TaskDao, so we need to add a new taskDao property to the TaskDatabase code like this:
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Create and return an instance of the database

The final thing we need is a getInstance() method that will create the database and return an instance of it. The code looks like this:
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That’s everything that we need for the TaskDatabase class. We’ll show you the full code on the next page.






The full code for TaskDatabase.kt

Here’s the full code for the TaskDatabase abstract class; update the code for TaskDatabase.kt so that it includes the changes shown (in bold):
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We’ve now written all the database code needed by the Tasks app. Before we build the rest of the app, try the following exercise.


[image: Images] Sharpen your pencil

A table named recipe_table needs to have the following columns:
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See if you can annotate the Recipe data class and RecipeDao interface below so that Room creates the specified table, along with methods to insert, update, and delete its data.
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[image: Images] Sharpen your pencil Solution

A table named recipe_table needs to have the following columns:




	recipeId
	name
	ingredients
	method



	 
	 
	 
	 





See if you can annotate the Recipe data class and RecipeDao interface below so that Room creates the specified table, along with methods to insert, update, and delete its data.
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MVVM revisited


[image: image]




Earlier in the chapter, we said we were going to structure the Tasks app using the MVVM (or Model-View-ViewModel) architecture pattern. Here’s a reminder of what this kind of structure looks like:
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We’ve completed all the Model code…

So far, we’ve written all the database code that the app needs by creating its entity, DAO, and database definition files (Task, TaskDao, and TaskDatabase). Writing all the database code means that we’ve now completed the Model part of the app’s architecture.




…so let’s move on to the ViewModel

The next thing we’ll work on is the ViewModel part. To do this, we’ll create a view model—named TasksViewModel—which will hold TasksFragment’s business logic. The view model will include methods that will use TaskDao to insert records into the database.

Note

We want to display a list of the tasks held in the database as well, but for now, we’re going to focus on inserting records.



Let’s go ahead and create TasksViewModel.






Create TasksViewModel

To create TasksViewModel, highlight the com.hfad.tasks package in the app/src/main/java folder, then go to File→New→Kotlin Class/File. Name the file “TasksViewModel” and choose the Class option.

We’re going to update the view model code so that TasksFragment can use it to insert new task records. To do this, the code needs three things:


	A reference to a TaskDao object

TasksViewModel will use this object to interact with the database, so we’ll pass it to the view model in its constructor.


	A String property that holds the name of the new task

When the user enters a new task name, TasksFragment will update this property with its value.


	An addTask() method, which TasksFragment will call

This method will create a new Task object, set its name, and insert it into the database by calling TaskDao’s insert() method.




The basic view model code for these three things looks like this; update the code for TasksViewModel.kt so that it matches the code below:
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Before TasksFragment can call the addTask() method, however, there’s one more change we need to make.




Database operations can run in slooooow-moooo

Some tasks in Androidville, such as inserting records into a database, are potentially quite time-consuming. For this reason, the Room persistence library insists that any data access operations must be performed on a background thread so they don’t block Android’s main thread and hold up the UI.

Note

Technically, there’s a setting you can use to override this, but it’s way better to run tasks such as this on a background thread so they don’t hold up the rest of the app.



As we’re developing Android apps using Kotlin, we’re going to use coroutines to make sure all of TaskDao’s data access methods run in the background.


We’ll use coroutines to run data access code in the background

As you may already know, a coroutine is like a lightweight thread that lets you run multiple pieces of code asynchronously. Using coroutines means that you can launch a background job—such as inserting records into a database—without the rest of the code having to wait around for it to complete. This gives your user a more fluid experience, so it’s not like trying to watch YouTube on Thanksgiving.

Changing your data access code to use coroutines is pretty straightforward. You simply have to make these two changes:


A coroutine is a piece of suspendable code that can be run in the background.




	Mark each of the DAO’s data access methods with suspend.

This turns each method into a coroutine that’s run in the background and can be suspended, for example:
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	Launch the DAO’s coroutines in the background.

To call TaskDao’s insert() method from TasksViewModel, for example, you’d use the code:
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These changes are needed for all data access methods except for ones that return live data. Room already uses a background thread for methods that return live data objects, which means you don’t need to make any extra changes to your code.

Let’s update the code for TaskDao and TasksViewModel so they use coroutines.
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Don’t worry if you don’t feel confident using coroutines.

The information we’ve given here is everything you need to know to run data access methods in the background.








1. Mark TaskDao’s methods with suspend

The first thing we need to do is mark all of TaskDao’s data access methods that don’t use live data with suspend. This means that we need to apply this change to all of its methods except for get() and getAll().

Here’s the full code for TaskDao.kt; update the code so that it includes the changes shown here (in bold):
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Marking methods with suspend turns each one into a suspendable coroutine.



That’s all the code that we need to turn TaskDao’s methods into coroutines that can run in the background.




2. Launch the insert() method in the background

We next need to update TasksViewModel’s addTask() method so that it launches TaskDao’s insert() method as a coroutine. The code to do this is shown below, so update TasksViewModel.kt to include the changes (in bold):
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This change means that each time the addTask() method gets called, it will use TaskDao’s insert() method (a coroutine) to insert records in the background.

We’ve now written all the code we need for the Task app’s view model. Next, we’ll add a TasksViewModel object to TasksFragment so that it can access the view model’s properties and methods, and let the user insert task records.


[image: Images] Brain Power

Look at the code for TasksViewModel. What do you think we need to do next in order to add an instance of it to TasksFragment?






TasksViewModel needs a view model factory

As you learned in Chapter 11, you add a view model to fragment code by asking the view model provider to provide one. The view model provider will return the fragment’s current view model object if one exists, or create a new one if it doesn’t.

If the view model includes a no-argument constructor, the view model provider can create an instance of it with no extra help. But if the constructor has arguments, it needs the assistance of a view model factory.

In the Tasks app, we need the view model provider to get a TasksViewModel object. Since TasksViewModel’s constructor requires a TaskDao argument, we must first define a TasksViewModelFactory class.
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Create TasksViewModelFactory

To create the factory, highlight the com.hfad.tasks package in the app/src/main/java folder, then go to File→New→Kotlin Class/File. Name the file “TasksViewModelFactory” and choose the Class option.

The TasksViewModelFactory code is almost identical to the view model factory code you wrote in Chapter 11, so update TasksViewModelFactory.kt so that it looks like this:
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Now that we’ve written the view model factory, let’s use it to add a TasksViewModel object to TasksFragment.






TasksViewModelFactory needs a TaskDao

To add a TasksViewModel to TasksFragment, we need to create a TasksViewModelFactory object and pass it to the view model provider. The provider will then use the factory to create the view model.

But there’s a problem: TasksViewModelFactory’s constructor requires a TaskDao argument, so we need to get one of these before we can create the TasksViewModelFactory object. TaskDao, however, is an interface, not a concrete class, so how can we get a TaskDao object?


The TaskDatabase code has a TaskDao property

When we wrote the code for TaskDatabase, we included two key things: a TaskDao property named taskDao, and a getInstance() method to return an instance of the database. Here’s a reminder of what that code looks like:
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To get a reference to a TaskDao object in the TasksFragment code, we can therefore call TaskDatabase’s getInstance() method, and access its taskDao property. The code to do so looks like this:
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The above code gets a reference to the current application, builds the database if it doesn’t already exist, and returns an instance of it. It then assigns its TaskDao object to a local variable named dao.

Now that we know how to get a reference to a TaskDao object, we can update the TasksFragment code to create a TasksViewModelFactory object, which we’ll use to get a TasksViewModel. Let’s see what the code looks like.






The updated code for TasksFragment.kt

The updated TasksViewModel code is shown below. As you can see, it now includes code to get a TaskDao object and create a TasksViewModelFactory. The code then passes the factory to the view model provider, which uses it to get an instance of TasksViewModel.

Update the code in TasksFragment.kt so that it includes these changes (in bold):
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TasksFragment can use data binding

Now that we’ve added a TasksViewModel object to TasksFragment, we can make the fragment use its properties and methods to insert a record into the database. We’ll do this using data binding, which will give the layout direct access to the view model’s properties and methods.

To set up data binding, we first need to add a data binding variable to the fragment’s layout, so we’ll add the code shown here (in bold) to the <data> section of fragment_tasks.xml:


[image: image]




We’ll then assign the fragment’s viewModel property to the data binding variable by adding the line shown below (in bold) to TasksFragment’s onCreateView() method:
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We’ll show you the full code for both files a few pages ahead. First, let’s update fragment_tasks.xml so that it uses its viewModel variable to insert records into the database.




We’ll use data binding to insert a record

To insert a new task record into the database, we need to do two things: set TasksViewModel’s newTaskName property to the name of the new task, and call its addTask() method. We can do both of these in TasksFragment’s layout with data binding.


Set TasksViewModel’s newTaskName property

To set the view model’s newTaskName property, we’ll bind it to the task_name edit text in the fragment’s layout. The code to do so looks like this:
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Notice that we’re using @= to bind the property to the edit text instead of @. The @= means that the edit text can update the property it’s bound to: in this case newTaskName.




Call TasksViewModel’s addTask() method

To insert the task, we’ll use data binding to make the layout’s Save Task button call the view model’s addTask() method when clicked. You’re already familiar with how to do this, so here’s the code:
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Those are all the code changes we need to make to fragment_tasks.xml for it to insert a record into the database. Let’s see what the full code looks like.






The full fragment_tasks.xml code

Here’s the full code for TasksFragment’s layout; make sure that the code in fragment_tasks.xml includes the changes shown (in bold):
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The full TasksFragment.kt code
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Before running the app, we also need to make sure that TasksFragment includes all the code that’s needed to set the layout’s data binding variable. Here’s the full code; update TasksFragment.kt (if you haven’t already done so) to include the changes below (in bold):


[image: image]




Let’s go through what happens when the code runs.




What happens when the code runs

The following things happen when the app runs:


	TasksFragment calls TaskDatabase.getInstance(), which builds the database if it doesn’t already exist.

It names the database tasks_database, and uses the Task data class to create a table named task_table. It then returns an instance of the database.
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	TasksFragment gets the database instance’s TaskDao object, and uses it to create a TasksViewModelFactory.

The view model provider uses the newly created TasksViewModelFactory object to create a TasksViewModel.
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	TasksFragment sets the layout’s viewModel data binding variable to the TasksViewModel object.
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	The user enters a task name in the layout’s edit text view.

The layout uses data binding to set the view model’s newTaskName property to this value.
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	The user clicks on the Save Task button.

This uses data binding to call the TaskViewModel object’s addTask() method.
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	The addTask() method creates a new Task object, and sets its taskName property to the value of newTaskName.
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	The addTask() method calls TaskDao’s insert() method.

This inserts a record for the Task object’s data into the database table. The table autogenerates a value for the taskId primary key.
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Let’s take the app for a test drive.




[image: Images] Test Drive

When we run the app, TasksFragment is displayed in MainActivity. When we try entering two new tasks, nothing seems to happen when we click on the Save Task button.
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Clicking on the button has added the new task records to the database, but we can’t yet see them. To see these records in the app, we need to make further changes.


there are no Dumb Questions

Q: When I tried to enter a task, the app crashed. Any idea why?

A: This can happen if you update the database schema (the entities that the database contains) without updating the database version number. Room keeps track of the schema for each version of the database. If it spots any discrepancies, it adds an error message to the app’s logcat, and the app crashes.

Q: I see. How do I fix this problem?

A: The simplest fix is to update the database version number in the file that defines the database (in this case TaskDatabase.kt).

Q: How do I see the app’s logcat?

A: You should see an option for it in Android Studio. Any error messages get logged here, so it’s a good place to look if you encounter any errors.

Q: Are there any tools I can use to inspect the database and see what records and tables it contains?

A: Android Studio includes a helpful Database Inspector you can use for this purpose. You can find out more here:

https://developer.android.com/studio/inspect/database

Q: What other database features can I use with Room?

A: You can define relationships between tables, create views, migrate data when you want to upgrade the database, and more. You can find more details of these features here:

https://developer.android.com/training/data-storage/room

Q: In your layout code, you used "@=" to bind the edit text to the view model’s property instead of "@". Why?

A: Because we wanted the edit text to update the property’s value, and not just read its value. Using @= instead of @ enables this.



A bunch of components, in full costume, are playing a party game, “Who am I?” They’ll give you a clue—you try to guess who they are based on what they say. Assume they always tell the truth about themselves. Fill in the blanks to the right to identify the attendees. Also, for each attendee, write down whether the component is part of the Model, View, or ViewModel layer of the app’s architecture.
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Tonight’s attendees:
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	Name
	Model, View, or ViewModel?



	I take care of what the app’s screens look like.
	______________
	______________



	I persist data after the app’s shut down.
	______________
	______________



	I have a lifecycle, but I can’t exist on my own.
	______________
	______________



	I’m used for business logic.
	______________
	______________



	Room uses me to create a table.
	______________
	______________



	I have a lifecycle, and I’m a type of context.
	______________
	______________



	I help you interact with the data in the database.
	______________
	______________
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TasksFragment needs to display records


[image: image]




You’ve now learned how to build an app that inserts records into a Room database. The next thing we’ll do is update the app so that TasksFragment displays a list of all the records that have been inserted.

Here’s what the new version of TasksFragment will look like:
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To do this, we’ll use TaskDao’s getAll() method to get all of the task records from the database. We’ll then display them in TasksFragment’s text view by formatting them as a single String.

Let’s get started.




Use getAll() to get all tasks from the database

We’ll begin by adding a property named tasks to TasksViewModel, which will hold a list of all the tasks in the database. We’ll add the tasks to the property by setting it to TaskDao’s getAll() method like this:
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As you may remember, we defined the getAll() method in TaskDao.kt using the following code:
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As you can see, the method returns a LiveData<List<Task>> object: a live data list of Task objects. This means that TasksViewModel’s tasks property also has a type of LiveData<List<Task>>:
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As the tasks property uses live data, it always includes the user’s latest changes. If a new task is added to task_table, for example, the tasks property’s value is automatically updated to include the new record.

Using live data in this way is good news for the Tasks app because we can use it to display a list of tasks in TasksFragment that’s always up-to-date. Before we can do this, however, there’s one more thing we need to learn about.




A LiveData<List<Task>> is a more complex type
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When we introduced you to data binding, we showed you how to bind a view to a String or number, including live data values. We were able to do this because Strings and numbers are simple objects that can easily be displayed in a text view.

This time, however, the situation is different. The tasks property’s type is LiveData<List<Task>>, which is much more complex than, say, LiveData<String>. Because of this, we can’t simply bind the layout’s text view to the tasks property directly because the text view wouldn’t know how to display it.

So what’s the solution?
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Use Transformations.map() to transform live data objects

Before we can use data binding to display the user’s tasks, we first need to transform the LiveData<List<Task>> into something simpler that the text view knows how to display. To do this, we’ll create a new property named tasksString, which will hold a LiveData<String> version of the tasks property.

We’ll create the LiveData<String> using the Transformations.map() method. This method accepts a LiveData argument, and a lambda that specifies how the live data object should be transformed. It then returns a new LiveData object.

To transform the tasks property into a LiveData<String>, for example, we could use the code:


Transformations.map() observes a LiveData object and transforms it into another type of LiveData object.



val tasksString = Transformations.map(tasks) {
    tasks -> formatTasks(tasks)
}

where formatTasks() is a method (which we need to write) that formats the tasks property’s list of tasks as a String. The Transformations.map() method then wraps this String in a LiveData object, so that it returns a LiveData<String>.

The Transformations.map() method observes the LiveData object that’s passed to it, and executes the lambda each time it’s notified of changes. This means that in the above code, tasksString will automatically include any new task records the user enters.

Over the next few pages, we’re going to add the tasksString property to TasksViewModel, and then use data binding to display its value in TasksFragment’s layout. This approach means that we’ll be able to display all of the user’s tasks in a text view that always stays up-to-date.
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Let’s update the TasksViewModel code

We’ll begin by updating the TasksViewModel code so that it includes the new tasks and tasksString properties. We’ll also add two methods—formatTasks() and formatTask()—to help us transform the LiveData<List<Task>> into a LiveData<String>.

Here’s the full code for TasksViewModel, so update TasksViewModel.kt so that it includes the changes below (in bold):


[image: image]







We’ll bind the tasksString property to the layout’s text view

Next, we’ll use data binding to bind the tasks text view in TasksFragment’s layout to the tasksString property in TasksViewModel. Here’s the code to do this; update fragment_tasks.xml to include this change (in bold):
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That’s the only change we need to make to fragment_tasks.xml in order for it to display a String of the user’s tasks. Before we take the app for a test drive, however, there’s just one more tweak we need to make.


We need to make the layout respond to live data updates

As you already know, the tasksString property is a LiveData<String>, which means that it automatically includes any updates that are made to the records held in the database. If the user inserts a new record, for example, its data gets added to tasksString’s value.

As we’re using data binding to display the value of the tasksString property in the tasks text view, we need to make sure that the layout gets notified whenever the tasksString property’s value gets updated. Doing so means that the text view will display any new records as soon as they’re inserted.

You’ve already learned how to make a layout respond to live data updates: by setting the layout’s lifecycle owner in the fragment code like this:

binding.lifecycleOwner = viewLifecycleOwner

We therefore need to update the code for TasksFragment so that it includes this line. We’ll show you the full code on the next page, and then go through what happens when the app runs.


there are no Dumb Questions

Q: What other uses does the Transformations.map() method have?

A: As Transformations.map() gets reevaluated each time it receives new data, it’s also useful for things like calculations.

Suppose you have a live data rate property, and a calculation that uses it. You could, say, perform the calculation inside a call to Transformations.map() so that it’s automatically recalculated each time the rate property changes.

Q: Do you always display lists as formatted Strings?

A: No. We did so here because it’s a relatively simple way of displaying a bunch of records. You’ll learn about a better approach in the next chapter.








The full TasksFragment.kt code

Here’s the full code for TasksFragment; update TasksFragment.kt: to include the extra line (in bold):


[image: image]







What happens when the code runs

The following things happen when the app runs:


	TasksFragment creates a TasksViewModelFactory object, which the view model provider uses to create a TasksViewModel.
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	The TasksViewModel’s tasks property is set to TaskDao’s getAll() method, which returns a LiveData<List<Task>>.

It holds a live data list of all the task records from the database.
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	TasksViewModel’s tasksString property uses the Transformations.map() method to transform the tasks property’s value into a LiveData<String>.

It returns the tasks property’s records formatted as a single String.
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	The layout’s text view uses data binding to display tasksString’s value.
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	The user enters a new task record into the database.

The TasksViewModel’s tasks property is automatically updated (using live data) to include the new record.
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	The tasksString property responds to the tasks property’s update.

As it uses live data, it automatically includes the new record in its String.
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	The layout responds to the tasksString property’s update.

The record the user just entered is included in the text view.
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[image: Images] Test Drive

When we run the app, TasksFragment is displayed as before, but this time, it shows us the tasks we entered earlier.

When we enter a new task, it gets added to the list of tasks as soon as we click on the Save Task button.
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Congratulations! You’ve now learned how to build an app that uses the MVVM pattern to interact with a Room database. The user’s records get saved to the database so that they persist when the app gets closed, and the app displays any new records as soon as they’re inserted.




[image: Images] Mixed Messages

Some view model code is listed below, but the refresh() method’s code is missing. Your challenge is to match each candidate block of code (on the left) with the result property’s final value if the candidate code were added to the refresh() method, and the method was called once. Not all the values will be used, and some values may be used more than once.
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[image: Images] Mixed Messages Solution

Some view model code is listed below, but the refresh() method’s code is missing. Your challenge is to match each candidate block of code (on the left), with the result property’s final value if the candidate code were added to the refresh() method, and the method was called once. Not all the values will be used, and some values may be used more than once.
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A bunch of components, in full costume, are playing a party game, “Who am I?” They’ll give you a clue—you try to guess who they are based on what they say. Assume they always tell the truth about themselves. Fill in the blanks to the right to identify the attendees. Also, for each attendee, write down whether the component is part of the Model, View, or ViewModel layer of the app’s architecture.
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Your Android Toolbox
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You’ve got Chapter 14 under your belt and now you’ve added the Room persistence library to your toolbox.
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Bullet Points


	Room is a persistence library that sits on top of SQLite.


	Room apps are usually structured using the MVVM architectural design pattern. MVVM stands for Model-View-ViewModel.


	Define any database tables using an annotated data class. Use @Entity to tell Room to use the class to create a table. Use @PrimaryKey to define the primary key column. Use @ColumnInfo to specify column names.


	Define any data access methods in an annotated interface. Use @Dao to tell Room to use its methods for data access. Use @Insert, @Update, @Delete, and @Query to define the required data access.


	Define the database in an abstract class marked with @Database.


	If you update the database schema, you need to increment the database version number.


	Data access code needs to be run in the background. You can do this by turning any data access methods that don’t return live data into coroutines.


	You can use the method Transformations.map() to transform live data objects. The method observes a live data object, executes a lambda when the object’s value changes, and returns another live data object.












Chapter 15. Recycler Views: Reduce, Reuse, Recycle
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Lists of data are a key part of most apps.

And in this chapter, we’ll show you how to create one using a recycler view: a super-flexible way of building a scrollable list. You’ll learn how to create flexible layouts for your list, including text views, checkboxes, and more. You’ll find out how to create adapters that squish your data into the recycler view in whatever way you choose. You’ll discover how to use card views to give your data a 3D material look. Finally, we’ll show you how layout managers can completely change the look of your list with just one or two lines of code. Let’s get recycling…


What the Tasks app currently looks like

In the previous chapter, we built a Tasks app that lets the user enter task records into a Room database. The app displays the list of records as a formatted String, and it looks like this:
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We decided to display the task records using a formatted String since it was a relatively quick and basic way of seeing the records that have been added to the database.

The list, however, looks a little bland. So how can we improve it?




We can turn the list into a recycler view

Instead of displaying the list of tasks as a formatted String, we can change it up so that it looks like this:
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As you can see, each task record uses a text view and a checkbox for its data, instead of plain text. The items are also arranged on cards in a scrollable grid.

This kind of list is created using a recycler view. So what’s that?




Why use a recycler view?

A recycler view is a more advanced and flexible way of displaying a list of data than using a simple formatted String. It buys you the following benefits:
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	[image: Images] A rich UI for the list’s items.

Each item is displayed in a layout, so you can use views such as text views, image views, and checkboxes to display its data.


	[image: Images] A flexible way of positioning items.

Recycler views come with layout managers, which let you position views in a vertical or horizontal list, a grid, or a staggered grid where items have unequal heights.


	[image: Images] You can use it for navigation.

You can make items clickable so that they navigate to another fragment when clicked.


	[image: Images] It’s an efficient way to display large data sets.

Recycler views use a small number of views to give the appearance of a large collection of views that extend beyond the screen. When each item scrolls off the screen, it reuses—or recycles—its view for items that have scrolled onto the screen.





Recycler views get their data from an adapter

Each recycler view you create uses an adapter to display its data. The adapter uses data from a data source (such as a database), and binds it to views in the item’s layout. The recycler view then displays the items on the device screen as a scrollable list.

The data source, adapter, and recycler view fit together like this:
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We’re going to add a recycler view to the Tasks app. Let’s go through the steps we’ll take to do this.






Here’s what we’re going to do

We’ll go through the following steps to add a recycler view to the Tasks app:


	Create a recycler view that displays a list of task names.

We’ll begin by creating a basic recycler view that just displays the name of each task. Keeping this first version relatively simple will make it easier to see how each part of the recycler view is constructed, and how they fit together.
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	Update the recycler view to display a grid of cards.

After we’ve got a basic recycler view working, we’ll change it up so that it displays the name of each task and whether it’s been completed in a grid of card views.
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Add a recycler view dependency to the app build.gradle file

Before we can start building the recycler view, we need to add a dependency to the recycler view library to the app’s build.gradle file. Open the Tasks app, then open the file Tasks/app/build.gradle, and add the following line (in bold) to the dependencies section:
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When prompted, make sure that you sync this change with the rest of the app.

Now that we’ve added this dependency, let’s start building the recycler view.
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Tell the recycler view how to display each item…
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The first thing that we’ll do is tell the recycler view how to display each task record.

For the first version of the app, we want to display the name of each task in the recycler view so that it looks like this:
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So how do we do this?


…by defining a layout file

You specify how each item in the recycler view should be laid out using a layout file. The recycler view uses this layout file when it needs to display each item. If the layout file is comprised of a single text view, for example, a text view will be displayed for each item in the recycler view’s list.

To create the layout file, highlight the Tasks/app/src/main/res/layout folder in the project explorer, and then choose File→New→Layout Resource File. When prompted, enter a file name of “task_item” and click on OK.
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For the first version of the app, we want to display the name of each of the recycler view’s tasks in a single text view, so we’ll add a text view to the layout file we just created. To do this, update the code for task_item.xml so that it matches the code below:
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That’s all the code that we need to tell the recycler view how each item should be laid out. Next, we’ll create the recycler view’s adapter.






The adapter adds data to the recycler view

As we said earlier, when you use a recycler view in your app, you need to create an adapter for it.

The recycler view’s adapter has two main jobs: to create each of the views that are visible within the recycler view, and display a piece of data in each one. For the Tasks app, we need to define an adapter that uses task_item.xml to create a bunch of text views (one for each task record that’s displayed), and puts a task name in each one.


An adapter acts as a bridge between a data source and a recycler view.



We’ll build the adapter over the next few pages. Here are the steps we’ll go through to create it.


	Specify what kind of data the adapter should work with.

We want the adapter to work with Task data, so we’ll specify that it uses a List<Task>.


	Define the adapter’s view holder.

This controls how each view in the item’s layout should be populated.


	Inflate each item’s layout.

When the recycler view needs to display each item, we’ll inflate an instance of task_item.xml for that item.


	Display each item’s data in the layout.

We’ll do this by adding each Task’s taskName property value to the layout’s text view.




We’ll begin by creating a file for the adapter.


Create the adapter file

We’re going to create an adapter for the recycler view named TaskItemAdapter. To do this, highlight the com.hfad.tasks package in the app/src/main/java folder, then go to File→New→Kotlin Class/File. Name the file “TaskItemAdapter” and choose the Class option.

Once you’ve created the file, update its code so it extends the RecyclerView.Adapter class like this:
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This turns the class into an adapter that can be used by a recycler view.






Tell the adapter what data it should work with

When you define a recycler view adapter, you need to tell it what sort of data should be added to the recycler view. We’ll do this by adding a property to the adapter that specifies the data type.

For the tasks app, we want the recycler view to display a list of task records, so we’ll add a List<Task> property named data to the adapter. We’ll also include a custom setter that calls notifyDataSetChanged() if the property gets updated; this tells the recycler view that the data has changed so it can redraw itself.

Here’s the updated TaskItemAdapter code; update TaskItemAdapter.kt to include this change (in bold):


[image: Images] Relax

Don’t worry if you get errors in your TaskItemAdapter code.

The code isn’t complete yet, and the error messages will go away when we finish writing it.
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Override the getItemCount() method

Next, we need to override the adapter’s getItemCount() method. This tells the adapter how many data items there are so that the recycler view knows how many to display.

In the TaskItemAdapter code, we’re using a List<Task> property named data for the recycler view’s data items, so we can use data.size to say how many items there are.

Here’s the getItemCount() method (in bold), which you can add to TaskItemAdapter.kt:
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Now that we’ve specified the type of data the adapter works with, we’ll use it to populate the layout’s text view. We’ll do this by defining the adapter’s view holder.






Define the adapter’s view holder

The view holder contains information about how a view in the item’s layout should be displayed, and its position in the recycler view. You can think of it as a holder for the root view of the item’s layout—the layout that specifies how the recycler view should display each item.

In the Tasks app, we want the recycler view to use the layout file task_item.xml to display task records. This layout’s root view is a TextView, so we need to define a view holder that works with text views.
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You define a view holder by adding an inner class to the adapter file that extends RecyclerView.ViewHolder. It includes a constructor that specifies the type of the layout’s root view (in this case TextView). The adapter’s class definition also needs to be updated to specify the adapter’s class name.

Here’s the updated code for TaskItemAdapter; update TaskItemAdapter.kt so that it includes the changes shown here (in bold):
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Now that we’ve defined a view holder, we need to specify which layout it uses by overriding the adapter’s onCreateViewHolder() method.




Override the onCreateViewHolder() method

The adapter’s onCreateViewHolder() method gets called each time the recycler view requires a new view holder. The recycler view calls the method repeatedly when it’s first constructed to build the set of view holders that will be displayed on the screen.

The onCreateViewHolder() method needs to do two things: inflate the layout that’s used for each item (in this case task_item.xml), and return a view holder. Here’s the code to do this for TaskItemAdapter, so update the code for TaskItemAdapter.kt to include the changes shown here (in bold):
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Writing adapter code can seem daunting at first, as it needs to do several different things.

Take your time, keep going, and we know you’ll be fine.
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As you can see, we’ve put the code to inflate task_item.xml in a new inflateFrom() method in TaskItemViewHolder, which the adapter’s onCreateViewHolder() method calls using:

TaskItemViewHolder.inflateFrom(parent)

This approach passes responsibility for the view holder’s layout to the view holder instead of inflating the layout in the main body of the adapter code.




Add data to the layout’s view

The final detail that we need to add to the adapter is how to display the task records in the view holder’s layout. We’ll do this by overriding the adapter’s onBindViewHolder() method, which gets called whenever the recycler view needs to display data. It takes two parameters: the view holder the data needs to be bound to, and the data’s position in the data set.
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In the Tasks app, we want to take the Task object at a certain position in the adapter’s data property (a List<Task>), and display its taskName in the view holder’s layout. Here’s the code to do this for TaskItemAdapter, so update the code for TaskItemAdapter.kt to include the changes shown here (in bold):
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As you can see, we’re setting the layout’s text view text in a new bind() method, which we’ve added to TaskItemViewHolder. The adapter’s onBindViewHolder() method then calls this each time it runs. We use this approach because it makes the view holder responsible for populating its layout, instead of the adapter.

That’s all the code that we need to write for TaskItemAdapter and its TaskItemViewHolder inner class. Let’s look at the full code.




The full code for TaskItemAdapter.kt

Here’s the full code for TaskItemAdapter; make sure that the code for TaskItemAdapter.kt includes everything shown here:
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The adapter code is complete

We’ve now finished writing all of the code that’s needed for TaskItemAdapter. It does the following four things:


	Specifies that it works with Task data

We did this by defining a List<Task> property named data.


	Uses a view holder named TaskItemViewHolder

We added TaskItemViewHolder to TaskItemAdapter as an inner class.


	Inflates each item’s layout

It does this when its onCreateViewHolder() method gets called.


	Displays each item’s data in the layout

It does this using its onBindViewHolder() method.




As we said earlier, the adapter acts as a bridge between a data source and a recycler view. The data source, adapter, and recycler view fit together like this:
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Now that we’ve finished writing the adapter code, let’s move on to the recycler view part of this model.


there are no Dumb Questions

Q: Why is it called a recycler view?

A: Because a recycler view reuses—or recycles—its views. This makes it a very efficient way of displaying a list of data.

Q: You added a view holder inner class to the adapter as well. Can you remind me what that is?

A: It’s a holder for the root view of each item’s layout. Every recycler view adapter that you create needs to use a view holder.

Q: Does it have to be an inner class?

A: No. As each view holder is usually tied to a single adapter, it’s often defined as an inner class, but this isn’t mandatory.

Q: Why did you add inflateFrom() and bind() methods to the view holder? Couldn’t you have included their code in the adapter’s onCreateViewHolder() and onBindViewHolder() methods?

A: We added these methods to the view holder because we wanted to keep all the code that manages view holders in one place. If we’d left the code in the main body of the adapter, we wouldn’t have had such a clear separation of concerns.

This approach is particularly useful when you want to do more than display a single text view for each item in the recycler view, as you’ll find out later on.






We need to display the recycler view
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The next thing that we need to do is display a recycler view in TasksFragment (the Tasks app’s main screen), and get it to use the adapter that we’ve just created.

Here’s a reminder of what the recycler view needs to look like:
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How to add a recycler view to a layout

You display a recycler view by adding an <androidx.recyclerview.widget.RecyclerView> element to a fragment’s layout file. The code looks like this:
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The line:

app:layoutManager="androidx.recyclerview.widget.LinearLayoutManager"

specifies that the recycler view uses a layout manager, which determines how the recycler view positions its items. Here, we’re using a linear layout manager, which means that the recycler view will display its items in a vertical list with full-length rows.

Note

You’ll find out more about layout managers later in the chapter.



That’s all the code you need to know to add a recycler view to TasksFragment’s layout, so let’s see what the code looks like.






The full code for fragment_tasks.xml

Below is the full code for fragment_tasks.xml (TasksFragment’s layout). As you can see, we’ve replaced the text view with a recycler view, so update the code for fragment_tasks.xml to include these changes (in bold):
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That’s all the code we need to write to add a recycler view to TasksFragment’s layout. Next, we’ll tell the recycler view to use the adapter we created.


Tell the recycler view to use the adapter

You make a recycler view use an adapter by creating an instance of the adapter, and attaching it to the recycler view. You do this in the fragment’s Kotlin code.

In our case, we want to make the recycler view use TaskItemAdapter. This is done by adding the following code (in bold) to TasksFragment’s onCreateView() method:
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We’ll add this code to TasksFragment on the next page.






The updated code for TasksFragment.kt

Here’s the code for TasksFragment; update TasksFragment.kt to include all the changes shown (in bold):
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So what’s next?




We’ve added a recycler view to TasksFragment’s layout

We’ve now written all of the code that we need to display a recycler view in TasksFragment’s layout, and told it to use TaskItemAdapter as its adapter. But there’s still one more thing left for us to do: we need to connect the adapter to a data source.

As you learned earlier, the adapter uses data from a data source (such as a database), and binds it to views in the item’s layout. The recycler view then displays the items on the device screen.

The data source, adapter, and recycler view fit together like this:
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So in order to display data in the Tasks app’s recycler view, we need to tell TaskItemAdapter what task data to use.


We’ll make TasksFragment add task data to TaskItemAdapter

We’ll tell TaskItemAdapter what task data to use by getting TasksFragment to update its data property with a List<Task>. TasksFragment will get this list from TasksViewModel’s tasks property:
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To do this, we first need to give TasksFragment access to TasksViewModel’s tasks property.






Update the TasksViewModel.kt code

As you may recall, TasksViewModel’s tasks property is currently marked as private. We need to remove this modifier in order for TasksFragment to get the property’s value.

We’ll also remove all the code we added in the previous chapter to transform the task data into a formatted String: this code is no longer needed now that we’re using a recycler view to display a List<Task>.

Here’s the updated TasksViewModel code; update TasksViewModel.kt to include these changes:
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Now that TasksFragment has access to the tasks property, let’s make it pass the property’s List<Task> to TaskItemAdapter.




TasksFragment needs to update TaskItemAdapter’s data property

As you know, TasksViewModel’s tasks property holds a live data list of tasks, which it gets from the database using this code:
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As this property uses live data, we can make TasksFragment observe it so that each time its value changes, the fragment is notified. TasksFragment will then be able to assign the latest version of the list to the adapter’s data property, making sure that the data displayed in the recycler view is always up-to-date.
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You’re already familiar with the code to observe live data properties, so here’s the code we need to add to TasksFragment (in bold):
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Let’s update TasksFragment.kt to include this change.




The full code for TasksFragment.kt

Here’s the updated code for TasksFragment; update TasksFragment.kt to include all the changes shown (in bold)


[image: image]





[image: image]





We’ve finished writing all the recycler view code

It took us a while, but we’ve now finished writing all the code that’s needed to display a list of task names in a recycler view. We did this by:


	Creating an adapter named TaskItemAdapter

The adapter acts as a bridge between the recycler view and its data source. In the Tasks app, the data source is a Room database containing task records.


	Attaching TaskItemAdapter to a recycler view

We added a recycler view to TasksFragment’s layout, and told it to use TaskItemAdapter in its Kotlin code.


	Passing an up-to-date List<Task> to TaskItemAdapter

We did this by making TasksFragment set TaskItemAdapter’s data property each time TasksViewModel’s live data list of tasks gets updated.




Before we take the app for a test drive and see what the recycler view looks like, let’s go through what happens when the code runs.






What happens when the code runs

The following things happen when the app runs:


	When the app is launched, MainActivity displays TasksFragment.

TasksFragment uses TasksViewModel as its view model.
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	TasksFragment creates a TaskItemAdapter object, and assigns it to the recycler view as its adapter.
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	TasksFragment observes TasksViewModel’s tasks property.

This property is a LiveData<List<Task>>, which holds an up-to-date list of records from the database.
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	TasksFragment sets the TaskItemAdapter’s data property to the List<Task>.
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	TaskItemAdapter’s onCreateViewHolder() method is called for each item that needs to be displayed in the recycler view.

This creates a TaskItemViewHolder for each item. A layout (defined by task_item.xml) is inflated for each view holder.
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	TaskItemAdapter’s onBindViewHolder() is called for each TaskItemViewHolder.

This binds data to the text view in each view holder’s layout.
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	Each time TasksViewModel’s tasks property gets updated, TasksFragment passes an updated List<Task> to the TaskItemAdapter.

Steps 5 to 6 are repeated so the recycler view stays up-to-date.
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Let’s take the app for a test drive.




[image: Images] Test Drive

When we run the app, TasksFragment displays the name of each task in a recycler view.

When we enter new tasks, these get added to the recycler view’s list. The app works as planned.
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You’ve now learned how to create a basic recycler view. Before we tweak it to display the task records in a different way, try the following exercise.




Adapter Magnets
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The Bits and Pizzas app includes a Pizza data class that looks like this:

package com.hfad.bitsandpizzas

data class Pizza(
    var pizzaId: Long = 0L,
    var pizzaName: String = "",
    var pizzaDescription: String = "",
    var pizzaImageId: Int = 0
)

The app needs to include a recycler view that displays the pizzaName for each Pizza item in the following layout (named pizza_item.xml):

<?xml version="1.0" encoding="utf-8"?>
<TextView
    xmlns:android="http://schemas.android.com/apk/res/android"
    android:layout_width="match_parent"
    android:layout_height="wrap_content" />

See if you can complete the recycler view’s adapter code (below).

package com.hfad.bitsandpizzas

import android.view.LayoutInflater
import android.view.ViewGroup
import android.widget.TextView
import androidx.recyclerview.widget.RecyclerView

class PizzaAdapter : RecyclerView.Adapter<...........................................>() {

    var pizzas = listOf<..............>()
        set(value) {
            field = value
            notifyDataSetChanged()
        }

    override fun getItemCount() =.............................................
    override fun............................(parent: ViewGroup, viewType: Int)
                         : PizzaViewHolder = PizzaViewHolder.inflateFrom(parent)

    override fun onBindViewHolder(.................................. , position: Int) {

        val item = .......... [position]

        holder.bind(item)
    }

    class PizzaViewHolder(val rootView: TextView)

                             : ................................... (rootView) {
        companion object {
            fun inflateFrom(parent: ViewGroup): PizzaViewHolder {
                val layoutInflater = LayoutInflater.from(parent.context)
                val view = layoutInflater
                           .inflate(R.layout.pizza_item, parent, false) .....................................
                return PizzaViewHolder(view)
            }
        }

        fun bind(item: .......... ) {

            rootView.text = .......................................
        }
    }
}
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Adapter Magnets Solution
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The Bits and Pizzas app includes a Pizza data class that looks like this:

package com.hfad.bitsandpizzas

data class Pizza(
    var pizzaId: Long = 0L,
    var pizzaName: String = "",
    var pizzaDescription: String = "",
    var pizzaImageId: Int = 0
)

The app needs to include a recycler view that displays the pizzaName and PizzaDescription properties for each Pizza item in the following linear layout (named pizza_item.xml):

<?xml version="1.0" encoding="utf-8"?>
<TextView
    xmlns:android="http://schemas.android.com/apk/res/android"
    android:layout_width="match_parent"
    android:layout_height="wrap_content" />

See if you can complete the recycler view’s adapter code (below).
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Recycler views are very flexible
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So far in this chapter, you’ve learned how to build a basic recycler view that displays a list of task names. You did this by creating a layout that’s used by each item in the list, defining an adapter to populate it with data, and adding a recycler view to TaskFragment’s layout.
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While recycler views can seem overly complicated, they’re extremely flexible.

In this app, we created a recycler view to display a simple list of task names, but this was just to get you started. You can also use recycler views to do other things, such as:


	[image: Images] Displaying a list of images by adding an image view to the item’s layout


	[image: Images] Using a different layout manager to display items in a grid instead of a vertical list


	[image: Images] Making it respond to clicks so that you can use it for navigation




To show you how flexible recycler views can be, we’re going to change up the recycler view we just created by getting it to show more information about each task.

Let’s take a look at what the new version of the recycler view will look like.




Recycler view 2.0

We’re going to update the recycler view so that it shows the name of each task in a text view, and whether each task has been completed with a checkbox. We’ll display each task record on a single card, which will look like it’s slightly elevated. The cards will be arranged in a grid.

Here’s what the new version of the recycler view will look like:
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We’re going to create this version of the recycler view by changing task_item.xml (the layout used by the recycler view’s items) so that it uses a card view. This is a type of frame layout that has rounded corners and shadows to make it look as though it’s elevated above its background.
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Add a card view dependency to the app build.gradle file

To use a card view, we first need to add a dependency to its library to the app’s build.gradle file. Open the file Tasks/app/build.gradle, and add the following line (in bold) to the dependencies section:
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Make sure that you sync this change with the rest of the app.






How to create a card view

We’re going to use a card view in task_item.xml that includes a text view and a checkbox.

You create a card view by adding an <androidx.cardview.widget.CardView> element to your layout code. The code for a typical card view looks like this:
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As you can see, the above code includes an extra namespace of:

xmlns:app="http://schemas.android.com/apk/res-auto"

This lets you add attributes that give the card rounded corners and a drop shadow to make it look higher than its background. You add rounded corners using the app:cardCornerRadius attribute, and the app:cardElevation attribute sets its elevation and adds drop shadows:

Note

There’s also an app:cardBackgroundColor attribute that changes the card’s background color.
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Once you’ve defined the card view, you add any views to it that you want it to include. In the Tasks app, we want to add a text view and a checkbox to the card view to display the name of each task and whether it’s been completed. Let’s see what the code for this looks like.




The full code for task_item.xml

Here’s the updated code for task_item.xml; update the code for this file so that it includes the changes below (in bold):
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Next, we need to update the adapter’s view holder so that it works with the new layout, and populates the card’s views.




The adapter’s view holder needs to work with the new layout code

When we defined TaskItemAdapter (the recycler view’s adapter), we included a TaskItemViewHolder inner class. We used it to inflate the layout (a text view) associated with each item in the recycler view, and populate it with the task’s name.

Here’s a reminder of the code we used for the original inner class:
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Now that we’ve changed task_item.xml, we need to update TaskItemViewHolder so that it works with the new layout. To do this we need to make three changes:


	Update the view holder’s constructor so that it uses a CardView instead of a TextView.


	Change the inflateFrom() method so that it inflates each item’s layout as a CardView.


	Update the bind() method so that it populates the layout’s text view and checkbox with the item’s taskName and taskDone property values.




You’re already familiar with the code that’s needed to make these changes, so we’ll show you the updated code for TaskItemAdapter—and its TaskItemViewHolder inner class—on the next page.




The full code for TaskItemAdapter.kt

Here’s the updated TaskItemAdapter code that works with the new layout code; update the code for TaskItemAdapter.kt so that it includes the changes below (in bold):
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there are no Dumb Questions

Q: Can I display images inside a recycler view?

A: Yes! To do this, add an image view to the item’s layout, then populate it in the view holder’s bind() method.

Q: Do recycler views only work with database data?

A: No, they can be used with data from other sources too, just so long as the adapter has access to the data.

Q: I see that the view holder code uses findViewById(). I thought we’d stopped using that?

A: The code uses this method to get a reference to each view in the item’s layout that we want to populate with data. We’ve used this approach as it’s a relatively simple way of adding data to each view.

In the next chapter, you’ll learn how to replace these calls using data binding.

Q: Can recycler views use multiple layouts?

A: Yes! You can, say, make the first item in the list have a different layout to the rest of the items.

To do this, you create each layout you want to use, and define a view holder for each one. You then override the adapter’s getItemViewType() method to say which view holder should be used for which position in the recycler view. Finally, you update onCreateViewHolder() to check its view type parameter, and create the correct corresponding view holder.






What the recycler view looks like so far

If we were to run the app after updating the code for task_item.xml and TaskItemAdapter.kt, we’d see a recycler view that displays tasks in a vertical list of card views like this:
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The recycler view arranges the cards in this way because we specified in fragment_tasks.xml that it must use a linear layout manager like this:
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By default, this layout manager arranges items in a vertical list with full-length rows. You can, however, include extra options—or use a different type of layout manager—to change the way in which items are displayed.

Let’s take a look at some of the possible options.




The layout manager gallery

Here are some of the other ways in which you might want to arrange items in a recycler view, and how to create each one.


Display items in a horizontal row

A linear layout manager displays items in a vertical list by default. You can, however, display items in a horizontal row instead by changing the orientation to horizontal:
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<androidx.recyclerview.widget.RecyclerView ...
    app:layoutManager="androidx.recyclerview.widget.LinearLayoutManager"
    android:orientation="horizontal" />




Use GridLayoutManager to display items in a grid

If you want to arrange items in a grid, try using a GridLayoutManager. Use app:spanCount to specify how many columns the grid should have:

<androidx.recyclerview.widget.RecyclerView ...
    app:layoutManager="androidx.recyclerview.widget.GridLayoutManager"
    app:spanCount="2" />
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Arrange items in a staggered grid

If your items have unequal sizes, you can use a StaggeredGridLayoutManager instead like this:

<androidx.recyclerview.widget.RecyclerView ...
    app:layoutManager="androidx.recyclerview.widget.StaggeredGridLayoutManager"
    app:spanCount="2" />
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Let’s apply one of these styles to the Tasks app’s recycler view, and see what happens when the app runs.






Update fragment_tasks.xml to arrange items in a grid

We’re going to update the recycler view so that it arranges its items in a grid with two columns. The updated layout code for this change is shown below; update fragment_tasks.xml to include these changes (in bold):
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What happens when the code runs

The following things happen when the app runs:


	TasksFragment creates a TaskItemAdapter object, and assigns it to the recycler view as its adapter.
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	TasksFragment sets the TaskItemAdapter’s data property to a List<Task>.

TasksFragment gets this List<Task> by observing TasksViewModel’s tasks property.
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	TaskItemAdapter’s onCreateViewHolder() method is called for each item that needs to be displayed in the recycler view.

This creates a TaskItemViewHolder for each item. A layout (defined by task_item.xml) is inflated for each view holder.
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	TaskItemAdapter’s onBindViewHolder() is called for each TaskItemViewHolder.

This binds data to the views in each view holder’s layout.
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	The recycler view uses its layout manager to arrange its items.

As the recycler view uses a GridLayoutManager with a spanCount of 2, it arranges items in a grid with two columns.
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	Each time TasksViewModel’s tasks property gets updated, TasksFragment passes an updated List<Task> to the TaskItemAdapter.

Steps 3 to 5 are repeated so the recycler view stays up-to-date.
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Let’s take the app for a test drive.




[image: Images] Test Drive

When we run the app, TasksFragment’s recycler view displays a grid of cards, each one showing a task name and whether the task has been completed.

When we enter new tasks, these get added to the recycler view as soon as we click on the Save Task button.
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Congratulations! You’ve now learned how to control the recycler view’s appearance with layout managers, and display data in a scrollable grid of cards.

In the next chapter, we’ll build on this knowledge to make further improvements to the recycler view.




Pool Puzzle
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Your goal is to update the layout code below so that it includes a recycler view that displays its items in a three-column staggered grid. Take code snippets from the pool and place them into the blank lines in the code. You may not use the same snippet more than once, and you won’t need to use all the snippets.

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout
    xmlns:android="http://schemas.android.com/apk/res/android"
    xmlns:app="http://schemas.android.com/apk/res-auto"
    android:layout_width="match_parent"
    android:layout_height="match_parent"
    android:orientation="vertical">

    <..................................................
        android:id="@+id/recycler"
        android:layout_width="match_parent"
        android:layout_height="match_parent"
        ...............................................................................
        ................../>
</LinearLayout>
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Note

Note: each thing from the pool can only be used once!



[image: Images] Answers in “Pool Puzzle Solution”.
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The Bits and Pizzas app includes a Pizza data class that looks like this:

package com.hfad.bitsandpizzas

data class Pizza(
    var pizzaId: Long = 0L,
    var pizzaName: String = "",
    var pizzaDescription: String = "",
    var pizzaImageId: Int = 0
)

The app needs to include a recycler view that displays the pizzaName and PizzaDescription properties for each Pizza item in the following linear layout (named pizza_item.xml):

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout
    xmlns:android="http://schemas.android.com/apk/res/android"
    android:layout_width="match_parent"
    android:layout_height="wrap_content"
    android:orientation="vertical"
    android:padding="8dp" >

    <TextView
        android:id="@+id/pizza_name"
        android:layout_width="match_parent"
        android:layout_height="wrap_content" />

    <TextView
        android:id="@+id/pizza_description"
        android:layout_width="match_parent"
        android:layout_height="wrap_content" />
 </LinearLayout>

See if you can update the adapter code on the next page so that it displays the correct properties in the above layout.

Note

This is the adapter code that you updated in an earlier exercise. Can you get it to work with the new version of pizza_item.xml?



...
class PizzaAdapter : RecyclerView.Adapter<PizzaAdapter.PizzaViewHolder>() {
    var pizzas = listOf<Pizza>()
        set(value) {
            field = value
            notifyDataSetChanged()
        }

    override fun getItemCount() = pizzas.size

    override fun onCreateViewHolder(parent: ViewGroup, viewType: Int)
                         : PizzaViewHolder = PizzaViewHolder.inflateFrom(parent)

    override fun onBindViewHolder(holder: PizzaViewHolder, position: Int) {
        val item = pizzas[position]
        holder.bind(item)
    }

    class PizzaViewHolder(val rootView: TextView)
                                         : RecyclerView.ViewHolder(rootView) {

        companion object {
            fun inflateFrom(parent: ViewGroup): PizzaViewHolder {
                val layoutInflater = LayoutInflater.from(parent.context)
                val view = layoutInflater.inflate(R.layout.pizza_item, parent, false)
                           as TextView
                return PizzaViewHolder(view)
            }
        }

        fun bind(item: Pizza) {
            rootView.text = item.pizzaName
        }
    }
}




[image: Images] Exercise Solution

The Bits and Pizzas app includes a Pizza data class that looks like this:

package com.hfad.bitsandpizzas

data class Pizza(
    var pizzaId: Long = 0L,
    var pizzaName: String = "",
    var pizzaDescription: String = "",
    var pizzaImageId: Int = 0
)

The app needs to include a recycler view that displays the pizzaName and PizzaDescription properties for each Pizza item in the following linear layout (named pizza_item.xml):

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout
    xmlns:android="http://schemas.android.com/apk/res/android"
    android:layout_width="match_parent"
    android:layout_height="wrap_content"
    android:orientation="vertical"
    android:padding="8dp" >

    <TextView
        android:id="@+id/pizza_name"
        android:layout_width="match_parent"
        android:layout_height="wrap_content" />

    <TextView
        android:id="@+id/pizza_description"
        android:layout_width="match_parent"
        android:layout_height="wrap_content" />
 </LinearLayout>

See if you can update the adapter code on the next page so that it displays the correct properties in the above layout.
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Pool Puzzle Solution


[image: image]




Your goal is to update the layout code below so that it includes a recycler view that displays its items in a three-column staggered grid. Take code snippets from the pool and place them into the blank lines in the code. You may not use the same snippet more than once, and you won’t need to use all the snippets.
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Your Android Toolbox
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You’ve got Chapter 14 under your belt and now you’ve added recycler views to your toolbox.
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Bullet Points


	A recycler view is a flexible way of displaying a scrollable list of data.


	Add a dependency to the recycler view library in the app’s build.gradle file.


	For each recycler view, you define a layout for its items, and an adapter that puts data into each item’s views. The recycler view then displays these items.


	Each adapter needs to extend RecyclerView.Adapter.


	The adapter uses a view holder that extends RecyclerView.ViewHolder. It contains information about how each item’s layout should be displayed, and it’s usually defined as an inner class of the adapter.


	The adapter’s onCreateViewHolder() method inflates each item’s layout, and creates view holders.


	The adapter’s onBindViewHolder() method binds data to the views in each item’s layout.


	Add a recycler view to a layout using the <androidx.recyclerview.widget.RecyclerView> element.


	A card view is a type of frame layout that has rounded corners and elevation.


	Add a dependency to the card view library in the app’s build.gradle file.


	Use a layout manager to control how items are displayed.


	A LinearLayoutManager arranges items in a vertical list or horizontal row.


	A GridLayoutManager arranges items in a grid.


	A StaggeredGridLayoutManager is like a GridLayoutManager except the items can have unequal sizes.












Chapter 16. Diffutil and Data Binding: Life in the Fast Lane
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Your app needs to run as smoothly and efficiently as possible.

But if you’re not careful, large or complex data sets can cause your recycler view to glitch. In this chapter, we’ll introduce you to DiffUtil: a utility class that adds extra smarts to your recycler view. You’ll find out how to use it to make efficient updates to your recycler view. You’ll discover how ListAdapters make using DiffUtil a breeze. And along the way, you’ll learn how to get rid of findViewById() for good by implementing data binding in your recycler view code.


The recycler view displays task data correctly…

In the previous chapter, we added a recycler view to the Tasks app that displays its data exactly how we want it to. Each task is shown in a separate card, and each card displays the task name and whether it has been completed. The cards are then laid out in a two-column grid like this:
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…but when the data’s updated, the recycler view jumps

Each time we add a new task, the recycler view gets redrawn so that it includes the new record and stays up-to-date. When it does this, however, the recycler view jumps and it’s not very smooth.

Each time the recycler view needs to be updated, its entire list gets redrawn. There are no smooth transitions to indicate what’s changed, and if the list is very long, the user might lose her place. It’s also inefficient for large data sets, and can lead to performance problems.

Before we solve these problems, let’s have a quick reminder of how the Tasks app is structured.






The Tasks app revisited

As we’re sure you remember, the Tasks app lets the user enter task records, which are stored in a Room database. It includes a recycler view, which displays all of the records that have been entered.

The app’s main screen is defined by a fragment named TasksFragment, which uses a view model named TasksViewModel. Its layout—fragment_tasks.xml—includes a recycler view that displays a grid of tasks. The recycler view uses an adapter named TaskItemAdapter, and its items are arranged using the task_item.xml layout file.

Here’s how these parts of the app fit together:
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We need to fix TasksFragment’s recycler view so that it no longer jumps when a new record gets added. In order to do this, let’s revisit how the recycler view’s data gets set.




How the recycler view gets its data

The following things happen each time the recycler view’s data needs to be updated:


	TasksFragment is notified when a record is added to the database.

This happens because it observes TasksViewModel’s tasks property: a LiveData<List<Task>> that gets its data from the database.
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	TasksFragment sets TaskItemAdapter’s data property, which holds the recycler view’s data.

It sets it to a new List<Task> (that it gets from the tasks property) that includes the latest record changes.
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	TaskItemAdapter tells the recycler view that the data has changed.

The recycler view responds by redrawing and rebinding each item in the list.
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The data property’s setter calls notifyDataSetChanged()

The recycler view redraws and rebinds its entire list because of the setter, which we added to TaskItemAdapter’s data property. Here’s a reminder of the code:
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The setter gets called each time the data property needs to be updated. As you can see, it sets the data property to the new value, and then calls notifyDataSetChanged(). This method tells any observers—including the recycler view—that the data set has changed, so the recycler view is redrawn to include the latest changes.


notifyDataSetChanged() redraws the entire list

Using notifyDataSetChanged(), however, is problematic. Each time it’s called, it tells the recycler view that the data property is out of date in some way, without specifying how. As the recycler view doesn’t know what’s changed, it responds by rebinding and redrawing every item in its list.

When the entire recycler view rebinds and redraws its items in this way, it loses track of the user’s position in the list. If the list contains more than a few records, this can cause the list to jump.

It’s also inefficient for large data sets. If the recycler view contains many items, rebinding and redrawing each item is a lot of unnecessary work and can lead to performance problems.


Each time notifyDataSetChanged() gets called, the recycler view rebinds and redraws its entire list. This is inefficient, particularly for large data sets.




[image: Images] Brain Power

How do you think we could stop the recycler view’s entire list from being redrawn each time the user enters a new record?








Tell the recycler view what needs to change

A more efficient alternative to calling notifyDataSetChanged() is to tell the recycler which items in the list have changed so that it only updates those items. If a new task record gets added to the database, for example, it’s more efficient for the recycler view to just add that item than it is to rebind and redraw the entire list.

Manually working out these differences can be tricky and require a lot of code. The good news, however, is that the recycler view library includes a utility class named DiffUtil that takes care of all this hard work for you.


DiffUtil works out differences between lists

The DiffUtil class specializes in finding out what the differences are between two lists so that you don’t have to.

Each time an adapter is given a new version of the list its recycler view uses, DiffUtil compares it with the old version. It figures out what items have been added, removed, or updated, and it then tells the recycler view what needs to be changed in the most efficient way possible:

Note

To be precise, it works out what the changes are using Eugene W. Myers’s clever difference algorithm.
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As the recycler view no longer needs to redraw and rebind its entire list, using DiffUtil is a much more efficient way of updating a recycler view’s data. It also means that the user doesn’t lose her place in the list, and the recycler view can even provide smooth transition animations to make it clear what changes there have been.
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Here’s what we’re going to do

In this chapter, we’re going to make improvements to the Tasks app’s recycler view so that it uses DiffUtil and populates its views using data binding. These changes will make the recycler view more efficient, and improve the user’s experience of it too.

Here are the steps we’ll take:


	Make the recycler view use DiffUtil.

We’ll create a new class named TaskDiffItemCallback that uses DiffUtil to compare items in a list. We’ll then update the TaskItemAdapter code so that it uses this new class. These changes will make the recycler view more efficient, and give the user a smoother experience when they use it.
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	Implement data binding in the recycler view’s layout.

We’ll remove the calls to findViewById() in the TaskItemAdapter code, and populate each item’s views using data binding.
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We’ll begin by making the recycler view use DiffUtil.
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We need to implement DiffUtil.ItemCallback
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In order to use DiffUtil with the Tasks app’s recycler view, we need to create a new class (which we’ll name TaskDiffItemCallback) that implements the DiffUtil.ItemCallback abstract class. This class is used to calculate the difference between two non-null items in a list, and will help make the recycler view more efficient.

When you implement DiffUtil.ItemCallback, you first need to specify the type of objects it works with. This is done using generics like so:
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You also need to override two methods: areItemsTheSame() and areContentsTheSame().

areItemsTheSame() is used to check whether two objects that are passed to it refer to the same item. We’ll implement it using:
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so that if both objects have the same taskId, it means they refer to the same item, and the method returns true.

areContentsTheSame() is used to check whether the two objects have the same contents, and it’s only called if areItemsTheSame() is true. As Task is a data class, we can implement this method using:
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Create TaskDiffItemCallback.kt

To create the new class, highlight the com.hfad.tasks package in the app/src/main/java folder, then go to File→New→Kotlin Class/File. Name the file “TaskDiffItemCallback” and choose the Class option.

Once you’ve created the file, update its code so that it looks like this:
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A ListAdapter accepts a DiffUtil.ItemCallback argument

Now that we’ve defined TaskDiffItemCallback, we need to use it in the adapter code. To do this, we’ll update TaskItemAdapter so that it extends the ListAdapter class instead of RecyclerView.Adapter.

ListAdapter is a type of RecyclerView.Adapter that’s designed to work with lists. It provides its own backing list so that you don’t have to define your own, and it accepts a DiffUtil.ItemCallback in its constructor.

We’re going to specify that TaskItemAdapter is a type of ListAdapter that provides its own List<Task>, and we’ll pass it an instance of TaskDiffItemCallback. Here’s the code to do this:


A ListAdapter is a type of RecyclerView.Adapter that provides its own backing list. It works well with DiffUtil.
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We can simplify the rest of TaskItemAdapter’s code

Once TaskItemAdapter has been changed to extend ListAdapter, we can remove its List<Task> data property, along with its setter. This property is no longer needed because ListAdapters come with their own backing list, so you don’t need to define your own.

We can also delete TaskItemAdapter’s getItemCount() method. This was needed when the adapter extended RecyclerView.Adapter, but ListAdapter provides its own implementation, so it’s no longer required.

Finally, we need to update the adapter’s onBindViewHolder() method so that instead of using:

val item = data[position]

to get the item at a certain position from the data property, it uses:

val item = getItem(position)

This gets the item at the specified position from the adapter’s backing list.

We’ll show you all of the code for this on the next page.






The updated code for TaskItemAdapter.kt

Here’s the updated TaskItemAdapter code; update the code in TaskItemAdapter.kt to include all the changes shown here:
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Populate the ListAdapter’s list…

The final thing that we need to do is pass a list of Task records to TaskItemAdapter’s backing list.

Previously, we did this by making TasksFragment observe TasksViewModel’s tasks property. Each time the property changes, the fragment updates the TaskItemAdapter’s data property to the tasks property’s new value.

Here’s a reminder of the code we used to do this:
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Now that the adapter uses a backing list instead of the data property, we need to use a slightly different approach.
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…using submitList()

To pass a list of tasks to TaskItemAdapter’s backing list, we’ll use a method called submitList(). This method is used to update a ListAdapter’s backing list with a new List object, so it’s perfect for this situation.

Here’s the new code that we need to add to TasksFragment (in bold), which we’ll add on the next page:
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When the adapter receives the new list, it uses the TaskDiffItemCallback class to compare it with the old version. It then updates the recycler view with the differences instead of replacing the entire list. This approach is more efficient, and leads to a much smoother user experience.

Let’s see what the updated TasksFragment code looks like.






The updated code for TasksFragment.kt

Here’s the updated TasksFragment code; update the code in TasksFragment.kt to include all the changes shown here (in bold):
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Let’s run through what happens when the app runs.




What happens when the code runs

The following things happen when the app runs:


	When the app launches, MainActivity displays TasksFragment.

TasksFragment uses TasksViewModel as its view model.
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	TasksFragment creates a TaskItemAdapter object, and assigns it to the recycler view as its adapter.
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	TasksFragment observes TasksViewModel’s tasks property.

This property is a LiveData<List<Task>> that holds an up-to-date list of records from the database.
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	Each time the tasks property gets a new value, TasksFragment submits its List<Task> to the TaskItemAdapter.
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	TaskItemAdapter uses TaskDiffItemCallback to compare its old data with the new.

It uses TaskDiffItemCallback’s areItemsTheSame() and areContentsTheSame() methods to figure out what’s changed.
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	TaskItemAdapter tells the recycler view what’s changed.

The recycler view rebinds and redraws the necessary items.
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[image: Images] Test Drive

When we run the app, TasksFragment displays a grid of cards in the recycler view as before.

When we enter a new task name and click on the button, a new task card is added to the recycler view, and the existing cards shuffle along to accommodate it.
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The recycler view behaves in this way because we’re using DiffUtil to submit changes to it, instead of replacing the entire list.




BE the ListAdapter
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A recycler view’s ListAdapter class has a backing list of Drinks. It uses the Drink class shown on the right. Your job is to play like you’re the ListAdapter, and say if the ItemCallback classes below will correctly spot any changes when the ListAdapter is given a new list. Why? Why not?
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[image: Images] Answers in “BE the ListAdapter Solution”.




Recycler views can use data binding
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Another way in which we can improve the Tasks app’s recycler view is to make it use data binding.

As you may recall, TaskItemAdapter’s TaskItemViewHolder inner class uses findViewById() to get a reference to the views for each item in the recycler view. The view holder’s bind() method then uses these references to add data to each view.

Here’s a reminder of this code:
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If we change the recycler view to use data binding, we can remove the calls to findViewById(), and make each view fetch its own data.


How we’ll implement data binding

We’ll make the recycler view use data binding in a similar way to how it’s implemented with fragments. We’ll go through the following steps:


	Add a data binding variable to task_item.xml.

We’ll add a <layout> element to the layout’s root, and create a data binding variable named task whose type is Task. This will generate a binding class named TaskItemBinding.


	Set the data binding variable in TaskItemAdapter.

We’ll use TaskItemBinding to inflate each item’s layout, and set its data binding variable to the Task object for that item.


	Use the data binding variable to set the views data.

Finally, we’ll update task_item.xml so that each view fetches its data from the layout’s Task object.
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Let’s begin by defining the data binding variable.






Add a data binding variable to task_item.xml

We’ll begin by adding a <layout> element to task_item.xml’s root, and specifying a data binding variable. Instead of using it to bind views to a view model, however, we’ll specify that its type is Task.

Here’s the code to do this: update task_item.xml to include these changes (in bold):
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Making task_item.xml’s root element a <layout> tells Android that you want to use data binding with it, so it generates a new binding class named TaskItemBinding. We’ll use this class to inflate the above layout, and set its task data binding variable to a Task object.




The layout gets inflated in the adapter’s view holder code

When we first created the recycler view, we inflated the layout file task_item.xml in TaskItemAdapter’s TaskItemViewHolder inner class. We now need to change this code so that it works with the binding class TaskItemBinding. Before we begin, here’s a reminder of the current code.
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[image: Images] Brain Power

Look at the above TaskItemViewHolder code. What changes do you think we need to make in order to bind task_item.xml to a Task object?






Use the binding class to inflate the layout

The first change that we’ll make to TaskItemViewHolder is to inflate task_item.xml using the TaskItemBinding class. We’ll do this in the view holder’s inflateFrom() method like so:
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Notice that we’re now passing the binding variable—a TaskItemBinding object—to TaskItemViewHolder’s constructor. This means that we also need to update TaskItemViewHolder’s class definition so that it looks like this:
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Set the layout’s data binding variable to a Task

Now that we’ve used the TaskItemBinding class to inflate task_item.xml, we can use it to set the task data binding variable. To do this, we’ll change TaskItemViewHolder’s bind() method so that it sets task to the recycler view’s current Task item like so:
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We’ve removed the lines that set the layout’s task_name and task_done views because with data binding, these are no longer needed. This means we can also remove the taskName and taskDone properties from the view holder.
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We’ll show you the full code for TaskItemAdapter (including its TaskItemViewHolder inner class) on the next page.






The full code for TaskItemAdapter.kt

Here’s the updated TaskItemAdapter code; make sure that the code in TaskItemAdapter.kt includes all the changes shown here (in bold):
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Use data binding to set the layout’s views

Now that we’ve set task_item.xml’s task data binding variable to the view holder’s Task item, we can use data binding to populate the layout’s views.
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You’re already familiar with the code to do this. To set the task_name view’s text to the name of the task, for example, we can use:
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and to set the task_done checkbox, we can use:
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We’ll show you the full code on the next page.






The full code for task_item.xml

Here’s the updated code for task_item.xml; update the code for this file so that it includes all the changes shown here (in bold):
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Let’s go through what happens when the code runs, and take it for a test drive.


there are no Dumb Questions

Q: Why did we use a RecyclerView.Adapter in the previous chapter? Could we have used ListAdapter instead?

A: We used a RecyclerView.Adapter in the previous chapter so that you could get a feel for how recycler views fit together and work. Using a ListAdapter is an extra refinement that works well with DiffUtil, which is why we introduced it in this chapter.

Q: Can you use DiffUtil without implementing a ListAdapter?

A: You can, but it’s more complicated. It’s easier to use ListAdapter instead.

Q: Why are we replacing those calls to findViewById()?

A: findViewById() has a number of disadvantages, as we discussed in Chapter 10.

First, it can be quite inefficient. Each time the method’s called, Android has to search the layout’s hierarchy for a view with a matching ID. If it doesn’t find one, the app will crash.

findViewById() isn’t type-safe either. If you specify an incorrect type for the view you want to find, the app may crash when you try to use it.

Q: Oh yes, I think I remember these disadvantages. And data binding doesn’t have these problems?

A: No. Using data binding is safer because it means you’re much less likely to experience these kinds of runtime errors.

Q: In task_item.xml you defined a data binding variable whose type is Task. Why?

A: Because we wanted to display values from each item’s Task object, and creating a variable of this type lets us set these values using data binding.






What happens when the code runs

The following things happen when the app runs:


	task_item.xml defines a Task data binding variable named task.

As task_item.xml has a <layout> element at its root, a binding class named TaskItemBinding is generated for this layout.
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	TasksFragment creates a TaskItemAdapter object, and assigns it to the recycler view as its adapter.
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	TasksFragment submits a List<Task> to the TaskItemAdapter.

The List<Task> contains an up-to-date list of records from the database.
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	TaskItemAdapter’s onCreateViewHolder() method is called for each item that needs to be displayed in the recycler view.

onCreateViewHolder() calls TaskItemViewHolder.inflateFrom(), which creates a TaskItemBinding object. It inflates the object’s layout, and uses it to create a TaskItemViewHolder.
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	TaskItemAdapter’s onBindViewHolder() method is called for each TaskItemViewHolder.

This calls the TaskItemViewHolder’s bind() method, which uses the TaskItemBinding object to set the layout’s task variable to the item’s Task.
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	Data binding code in task_item.xml uses the task property to set the views for each item.

The task_name view’s text property is set to task.taskName, and the task_done view’s checked property is set to task.taskDone.
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[image: Images] Test Drive

When we run the app, TasksFragment displays a grid of cards in the recycler view. It behaves in the same way as before, but this time, we’re using data binding.
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Congratulations! You’ve now learned how to implement data binding with a recycler view, as well as how to utilize DiffUtil.

In the next chapter, we’ll build on this knowledge to make the recycler view navigate to individual records.




Adapter Magnets
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The Bits and Pizzas app includes a recycler view that uses a layout named pizza_item.xml for its items. The layout defines a data binding variable (named pizza) like this:

<layout...>
    <data>
        <variable
            name="pizza"
            type="com.hfad.bitsandpizzas.Pizza" />
    </data>
    ...
</layout>

The recycler view uses an adapter named PizzaAdapter, shown below. See if you can complete the code for this adapter so that it sets the layout’s pizza data binding variable.

package com.hfad.bitsandpizzas

import android.view.LayoutInflater
import android.view.ViewGroup
import androidx.recyclerview.widget.ListAdapter
import androidx.recyclerview.widget.RecyclerView

import com.hfad.bitsandpizzas.databinding. ...........................................

class PizzaAdapter
    : ListAdapter<Pizza, PizzaAdapter.PizzaViewHolder>(PizzaDiffItemCallback) {

    override fun onCreateViewHolder(parent: ViewGroup, viewType: Int)
                         : PizzaViewHolder = PizzaViewHolder.inflateFrom(parent)

    override fun onBindViewHolder(holder: PizzaViewHolder, position: Int) {
        val item = getItem(position)
        holder.bind(item)
    }
    class PizzaViewHolder(val binding:...............................)
                                         : RecyclerView.ViewHolder(binding.root) {

        companion object {
            fun inflateFrom(parent: ViewGroup): PizzaViewHolder {
                val layoutInflater = LayoutInflater.from(parent.context)

                val binding = ..................................

                              .inflate(.................................., parent, false)

                return PizzaViewHolder(binding)
            }
        }

        fun bind(item: Pizza) {

        ..................................= ..................................
        }
    }
}
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Adapter Magnets Solution
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The Bits and Pizzas app includes a recycler view that uses a layout named pizza_item.xml for its items. The layout defines a data binding variable (named pizza) like this:

<layout...>
    <data>
        <variable
            name="pizza"
            type="com.hfad.bitsandpizzas.Pizza" />
    </data>
    ...
</layout>

The recycler view uses an adapter named PizzaAdapter, shown below. See if you can complete the code for this adapter so that it sets the layout’s pizza data binding variable.
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BE the ListAdapter Solution
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A recycler view’s ListAdapter class has a backing list of Drinks. It uses the Drink class shown on the right. Your job is to play like you’re the ListAdapter, and say if the ItemCallback classes below will correctly spot any changes when the ListAdapter is given a new list. Why? Why not?
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Your Android Toolbox
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You’ve got Chapter 16 under your belt and now you’ve added DiffUtil and recycler view data binding to your toolbox.
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Bullet Points


	Each time notifyDataSetChanged() is called, the recycler rebinds and redraws every item.


	DiffUtil figures out which items have changed, and updates the recycler view in the most efficient way possible.


	A ListAdapter is a type of RecyclerView.Adapter that works with lists. It provides its own backing list, and accepts a DiffUtil.ItemCallback in its constructor.


	DiffUtil.ItemCallback calculates the difference between two non-null items in a list.


	Override the DiffUtil.ItemCallback’s areItemsTheSame() method to specify whether two objects refer to the same item.


	Override the DiffUtil.ItemCallback’s areContentsTheSame() method to specify whether two objects have the same contents.


	Use the submitList() method to submit a new version of a list to a ListAdapter.


	Recycler views can use data binding.


	Define a data binding variable in the layout used for the recycler view’s items.


	Set the data binding variable in the recycler view’s adapter code.












Chapter 17. Recycler View Navigation: Pick a Card
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Some apps rely on the user selecting an item from a list.

And in this chapter, you’ll learn how to make recycler views a core part of your app design by making their items clickable. You’ll discover how to implement recycler view navigation by making the app navigate to a new screen each time the user clicks on a record. You’ll find out how to show the user extra information about their chosen record, and update it in the database. By the end of this chapter, you’ll have all the tools you need to transform your awesome ideas into the app of your dreams…


Recycler views can be used for navigation

In the previous two chapters, you learned how to build a recycler view that displays a scrollable list of data, and used DiffUtil to make it more efficient. But this isn’t the end of the story.

Recycler views are a major component of many Android apps because, in addition to displaying lists of data, you can use them to navigate through the app. When the user clicks on an item in the recycler view, you can make the app navigate to a new fragment, which displays further details of that record.

To see how this works, we’re going to change up the Tasks app so that when the user clicks on one of the tasks in its recycler view, it navigates to a new fragment. This fragment will display the record that’s been selected, and let the user update or delete it:
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How the Tasks app is currently structured

Before we look at how we need to change the Tasks app, let’s remind ourselves of its current structure.

The app is comprised of a single activity (MainActivity), which displays a fragment named TasksFragment. This fragment is the app’s main screen, and its layout includes a recycler view that displays a grid of tasks. The recycler view uses an adapter named TaskItemAdapter, and its items are arranged using the layout file.

TasksFragment uses a view model named TasksViewModel. The view model is responsible for the fragment’s business logic, and gets its data from a Room database using an interface named TaskDao.

Here’s how these components fit together:
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We’re going to make the recycler view navigate to a new fragment

We’re going to update the Tasks app so that when the user clicks on a task in the recycler view, it displays a fragment named EditTaskFragment. Here’s what the new fragment will look like:
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As you can see, EditTaskFragment includes an edit text and a checkbox that let the user edit the task. The edit text displays the name of the task, and the checkbox shows whether the task has been completed.

The fragment also includes an Update Task button, which, when clicked, updates the record in the database, and a Delete Task button, which deletes the record. When either of these are clicked, the app navigates back to TasksFragment, which displays an updated list of tasks in its recycler view:
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Here’s what we’re going to do

We’re going to build the new version of the app in the following three stages:


	Make items in the recycler view respond to clicks.

We’ll update the app so that when we click on a task in the recycler view, its ID is displayed in a toast.
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	Navigate to EditTaskFragment when an item is clicked.

We’ll create EditTaskFragment, and use the Navigation component to navigate to it when the user clicks on a task record. We’ll display the task’s ID in the new fragment.
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	Display the task record in EditTaskFragment, and let the user update or delete the record.

We’ll create a view model for EditTaskFragment, which will use the TaskDao interface to interact with the database.
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We’ll begin by making the recycler view respond to clicks.




Make each item clickable
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The first change we’re going to make to the Tasks app is to make it display a toast when the user clicks on one of the items in the recycler view.

We can make each item respond to clicks by adding an OnClickListener to each item’s root view. To do this, we’ll call each item’s setOnClickListener() method immediately after each item’s data gets added to its layout.

The best place to add each OnClickListener is in the TaskItemViewHolder’s bind() method, since this is where the layout’s data binding variable gets set to a Task item. As you may recall, the bind() method gets called by TaskItemAdapter’s onBindViewHolder() method, which fires each time the recycler view needs to display an item’s data.

Here’s the code to add an OnClickListener to the root view of each item’s layout; we’ll add this to TaskItemAdapter.kt a few pages ahead:
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Now that you know how to add an OnClickListener to each item, let’s make it display a toast when an item is clicked.




Where should we create the toast?

To display a toast each time an item’s clicked, we could simply add the following code (in bold) to the view holder’s setOnClickListener() method:
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This approach, however, would mean that we’d be putting code that describes the app’s behavior in the view holder code. This code is responsible for binding data to each item’s layout, so it’s not an appropriate place for us to put this kind of code.

Adding the toast code to the view holder would also make the view holder code less flexible. It would mean that each time the user clicks on an item, it could only display a toast, and couldn’t be reused elsewhere.

So what’s the alternative?


We’ll make TasksFragment pass the toast code in a lambda

An alternative is to define the code each item needs to execute in TasksFragment, and pass it to TaskItemViewHolder—via TaskItemAdapter—in a lambda. Doing so means that the fragment controls what happens when an item is clicked instead of the view holder.

Before we look at the code, let’s run through how it will work.






How the code will work

Here’s what the code we’re going to write will do:


	TasksFragment will pass a lambda to TaskItemAdapter’s constructor.

The lambda includes the code to display a toast.
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	When the TaskItemAdapter’s onBindViewHolder() method is called, it calls the TaskItemViewHolder’s bind() method, and passes it the lambda.
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	The TaskItemViewHolder adds the lambda to each item’s OnClickListener.

When the user clicks on each item (a CardView), it executes the lambda and displays the toast.
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So that’s how the code will work.

To implement this, we need to update the TasksFragment, TaskItemAdapter, and TaskItemViewHolder code. We’ll begin by updating the TaskItemAdapter and TaskItemViewHolder code so that the adapter is able to accept the lambda, and pass it to the view holder.

We’ll show you the code for this on the next page.




The full code for TaskItemAdapter.kt

Here’s the TaskItemAdapter and TaskItemViewHolder code; update TaskItemAdapter.kt to include all the changes shown here (in bold):
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We’ll pass a lambda to TaskItemAdapter

Now that TaskItemAdapter includes a lambda parameter in its constructor, we need to pass one to it in the TasksFragment code where it gets created.

As you may recall, TasksFragment creates a TaskItemAdapter object in its onCreateView() method, which it then assigns to the recycler view like so:
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As we want to display a toast each time an item in the recycler view is clicked, we can update this code so that it passes the following lambda to TaskItemAdapter’s constructor:
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The adapter passes the lambda to TaskItemViewHolder’s bind() method, which uses the lambda in the OnClickListener code it assigns to each item’s root view. When the user clicks on an item in the recycler view, the lambda is executed.

You’ve now learned everything that you need to know to make an item in the recycler view display a toast when it’s clicked. Let’s see what the full code for TasksFragment looks like.
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The full code for TasksFragment.kt
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Here’s the updated TasksFragment code; make sure that the code in TasksFragment.kt includes all the changes shown here (in bold):
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Let’s see what happens when the code runs.


there are no Dumb Questions

Q: In the TaskItemAdapter code, you defined the clickListener argument’s type as (taskId: Long) -> Unit. Can you remind me what that means?

A: It means that the argument can be passed a piece of code called a lambda. The code accepts a Long argument named taskId, and returns Unit.

Q: I see. So it’s really just a way of passing code to a method?

A: Yes. It means that we can make TasksFragment specify what code should run, instead of hardcoding it in the TaskItemAdapter code.

Q: Would adding it to the TaskItemAdapter code really be so bad?

A: It would make the adapter code less flexible, and the app’s components wouldn’t have such a clear separation of concerns.

Q: I think I’ve seen other ways of making a recycler view respond to clicks. Are these ways wrong?

A: There are many different ways of making a recycler view respond to clicks. We chose this approach because it’s pretty flexible, and easier to learn than some other methods.

We suggest that you get to grips with the approach we’re using in this chapter before exploring other approaches.






What happens when the code runs

The following things happen when the app runs:


	TasksFragment creates a TaskItemAdapter object, and assigns it to the recycler view as its adapter.

The fragment passes a lambda (named clickListener) to the adapter, telling it to display a toast when it’s executed.


[image: image]





	TasksFragment submits a List<Task> to the TaskItemAdapter.

The List<Task> contains an up-to-date list of records from the database.
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	TaskItemAdapter’s onCreateViewHolder() method is called for each item that needs to be displayed in the recycler view.

This creates a set of TaskItemViewHolders.
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	TaskItemAdapter’s onBindViewHolder() method is called for each TaskItemViewHolder.

This calls the TaskItemViewHolder’s bind() method, passing it the item that was clicked and the clickListener lambda.
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	The TaskItemViewHolder’s bind() method adds an OnClickListener to the root view of each view holder’s layout.

In this example, the root view is a CardView.
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	When the user clicks on an item in the recycler view, the OnClickListener registers the click.

It executes the clickListener lambda, which displays a toast.
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Let’s take the app for a test drive.




[image: Images] Test Drive

When we run the app, TasksFragment displays a grid of cards in the recycler view as before. If we click on one of the tasks, the app displays its ID in a toast.
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You’ve now learned how to make a recycler view’s items respond to click events. We’ll use this knowledge to make the app navigate to a new fragment when an item is clicked.

Before we do this, try the following exercise.




Adapter Magnets
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The Bits and Pizzas app includes a recycler view that uses a layout named pizza_item.xml to display Pizza objects. The Pizza data class looks like this:

package com.hfad.bitsandpizzas

data class Pizza(
    var pizzaId: Long = 0L,
    var pizzaName: String = "",
    var pizzaDescription: String = "",
    var pizzaImageId: Int = 0
)

The recycler view uses an adapter named PizzaAdapter, shown below. See if you can complete the code for this adapter so that when one of its items is clicked, it executes a lambda that’s passed to the adapter in its constructor.

Hint: The lambda should accept a pizzaId argument, and return Unit.

package com.hfad.bitsandpizzas

import android.view.LayoutInflater
import android.view.ViewGroup
import androidx.recyclerview.widget.ListAdapter
import androidx.recyclerview.widget.RecyclerView
import com.hfad.bitsandpizzas.databinding.PizzaItemBinding

class PizzaAdapter(val clickListener:..................................................)

    : ListAdapter<Pizza, PizzaAdapter.PizzaViewHolder>(PizzaDiffItemCallback) {

    override fun onCreateViewHolder(parent: ViewGroup, viewType: Int)
                         : PizzaViewHolder = PizzaViewHolder.inflateFrom(parent)

    override fun onBindViewHolder(holder: PizzaViewHolder, position: Int) {
        val item = getItem(position)

        holder.bind(item,........................)
    }
    class PizzaViewHolder(val binding: PizzaItemBinding)
                                         : RecyclerView.ViewHolder(binding.root) {

        companion object {
            fun inflateFrom(parent: ViewGroup): PizzaViewHolder {
                val layoutInflater = LayoutInflater.from(parent.context)

                val binding = PizzaItemBinding.inflate(layoutInflater, parent, false)
                return PizzaViewHolder(binding)
            }
        }

        fun bind(item: Pizza,

                ................................................................) {

            binding.pizza = item

            binding.root..............................

              ........................................

            .......................
        }
    }
}
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Adapter Magnets Solution
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The Bits and Pizzas app includes a recycler view that uses a layout named pizza_item.xml to display Pizza objects. The Pizza data class looks like this:

package com.hfad.bitsandpizzas

data class Pizza(
    var pizzaId: Long = 0L,
    var pizzaName: String = "",
    var pizzaDescription: String = "",
    var pizzaImageId: Int = 0
)

The recycler view uses an adapter named PizzaAdapter, shown below. See if you can complete the code for this adapter so that when one of its items is clicked, it executes a lambda that’s passed to the adapter in its constructor.

Hint: The lambda should accept a pizzaId argument, and return Unit.
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We want to use the recycler view to navigate to a new fragment
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So far, you’ve learned how to make items in a recycler view respond to click events. When the user clicks on a task in the Tasks app’s recycler view, for example, it displays a toast.

Next, we’re going to change this behavior so that when the user clicks on an item, the app navigates to a new fragment (which we’ll create) and displays the task’s ID. Here’s what the new version of the app will look like:
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To get this working, we’ll use the Navigation component to navigate to the new fragment, and the Safe Args plug-in to pass the fragment the task’s ID. This means that we needs to update the project and the app’s build.gradle files to include these components.




Update the project build.gradle file…

We’ll begin by updating the project’s build.gradle file so that it specifies which version of the Navigation component we want to use, and adds a classpath for the Safe Args plug-in.

To do this, open the file Tasks/build.gradle, and add the following lines (in bold) to the relevant sections:
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…then update the app build.gradle file

We also need to add the Safe Args plug-in to the app’s build.gradle file, along with a dependency for the Navigation component.

Open the file Tasks/app/build.gradle, and add the following lines (in bold) to the appropriate sections
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Once you’ve made these changes, click on the Sync Now option to sync the changes you’ve made with the rest of your project.

Now that we’ve enabled the Navigation component and the Safe Args plug-in, let’s create the new fragment that we want the app to be able to navigate to.






Create EditTaskFragment…

We’re going to create a new fragment named EditTaskFragment that the app will navigate to when the user clicks an item in the recycler view.

To do this, highlight the com.hfad.tasks package in the app/src/main/java folder, then choose File→New→Fragment→Fragment (Blank). Name the fragment “EditTaskFragment”, name its layout “fragment_edit_task”, and make sure the language is set to Kotlin.
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We’ll update the code for EditTaskFragment and its layout a few pages ahead. Before that, let’s create a navigation graph that will tell the app how to navigate between the app’s fragments.


…and create a navigation graph

We’ll add a navigation graph to the project in the same way that we did for the other apps we created.

Select the Tasks/app/src/main/res folder in the project explorer, and then choose File→New→Android Resource File. When prompted, enter a file name of “nav_graph”, choose a resource type of “Navigation”, and click on the OK button. This creates a navigation graph named nav_graph.xml.
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The navigation graph needs to describe how the user will navigate between TasksFragment and EditTaskFragment. Here’s how the navigation needs to work:


	The app displays TasksFragment.

This is the first fragment the user needs to see, so it needs to be the navigation graph’s start destination.
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	When the user clicks an item in TasksFragment’s recycler view, the app navigates to EditTaskFragment.

TasksFragment will pass EditTaskFragment a Long parameter containing the task ID for the clicked item.


	When the user clicks a button in EditTaskFragment (which we’ll add to the fragment later in the chapter), the app navigates back to TasksFragment.
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We’ll show you the full code for this on the next page.






Update the navigation graph

Here’s the full code for the navigation graph; update nav_graph.xml to include the changes shown here (in bold):
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Next, let’s link the navigation graph to MainActivity so that it displays each fragment when we navigate to it.




Add a NavHostFragment to MainActivity’s layout

To link the navigation graph we just created to MainActivity, we need to add a navigation host to its layout, and tell it to use nav_graph.xml as its navigation graph. This will let MainActivity display the correct fragment as the user navigates through the app.
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We’ll add the navigation host to the layout in the same way that we did in previous chapters: by adding a NavHostFragment to activity_main.xml’s FragmentContainerView. Update activity_main.xml so that it includes the changes below (in bold):
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That’s all the code we need to change for MainActivity’s layout. Next, let’s make TasksFragment navigate to EditTaskFragment when the user clicks an item in its recycler view.




Make TasksFragment navigate to EditTaskFragment

Each time the user clicks on an item in TasksFragment’s recycler view, we want the app to navigate to EditTaskFragment, passing it the ID of the Task that was clicked.
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One way of doing this would be to update the lambda that TasksFragment passes to its TaskItemAdapter so that it includes all the necessary navigation code like this:
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As you can see, this uses the TasksFragmentDirections class (generated by the Safe Args plug-in) to pass the item’s task ID to EditTaskFragment, and navigate to that fragment.

This approach, however, means that we’re adding business logic—deciding when TasksFragment should navigate to EditTaskFragment—to the fragment code, instead of adding it to TasksViewModel. As you learned in Chapter 13, the view model code should make this kind of decision instead of the fragment.

To address this, we’ll use a similar approach to the one we used for the Guessing Game app in Chapter 13. We’ll add a new live data property to TasksViewModel, which will hold the ID for the task the user clicks on. When this property changes value, TasksFragment will respond by navigating to EditTaskFragment, passing it the ID.
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Add a new property to TasksViewModel

We’ll begin by adding a new live data property to TasksViewModel that specifies the task ID that TasksFragment needs to pass to EditTaskFragment. We’ll name this property navigateToTask, and define it using the following code (we’ll add this to TasksViewModel.kt on the next page):
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As you can see, the navigateToTask property uses a mutable backing property marked as private, which means that only TasksViewModel can set it. This protects the property from unwanted updates by other classes.


Add methods to update the new property

Each time the user clicks on a task in the recycler view, we want TasksFragment to navigate to EditTaskFragment, and pass it the task’s ID.

To enable this, we’ll add two methods to the TasksViewModel—onTaskClicked() and onTaskNavigated()—which will be used to set the value of navigateToTask’s backing property. onTaskClicked() will set the property to the task’s ID, and onTaskNavigated() will set it to null.
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Here’s the code for the two methods:
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Those are all the changes we need to make to TasksViewModel. We’ll show you the full code on the next page.






The full code for TasksViewModel.kt

Here’s the updated TasksViewModel code; make sure that the code in TasksViewModel.kt includes all the changes shown here (in bold):
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Now that we’ve updated TasksViewModel, let’s see what changes we need to make to the TasksFragment code.




Make TasksFragment navigate to EditTaskFragment

We need to update the code for TasksFragment so that when the user clicks on a task, it navigates to EditTaskFragment, passing it the task’s ID.

To do this, we’ll call TasksViewModel’s onTaskClicked() method when the user clicks on a task, and navigate to EditTaskFragment when its navigateToTask property gets updated to a new task ID.


Call onTaskClicked() when the user clicks a task

To call the onTaskClicked() method, we’ll pass the lambda below (in bold) to TaskItemAdapter’s constructor:
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Each time the user clicks on a task, the lambda will get executed: it will call TasksViewModel’s onTaskClicked() method, setting the navigateToTask property to the task’s ID.
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Navigate to EditTaskFragment when navigateToTask gets updated

To make TasksFragment navigate to EditTaskFragment, we’ll make it observe TaskViewModel’s navigateToTask property. When this property is set to a Long task ID, the fragment will navigate to EditTaskFragment, passing it the ID. We’ll then set the navigateToTask property back to null by calling the view model’s onTaskNavigated() method.

Here’s the code to do this:
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Let’s update the TasksFragment code.






The full code for TasksFragment.kt
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Here’s the updated TasksFragment code; make sure that the code in includes all the changes shown here (in bold):
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We’ve now updated the code for TasksViewModel and TasksFragment so that when the user clicks on a task in the recycler view, TasksFragment navigates to EditTaskFragment and passes it the task’s ID.

The next thing we need to do is display the task ID in EditTaskFragment’s layout. Let’s do this now.




Make EditTaskFragment display the task ID

We’re going to make EditTaskFragment display the task ID by updating the fragment’s layout and Kotlin code. We’ll add a text view to the layout, and then use Kotlin code to retrieve the task’s ID and add it to the text view.

We’ll begin by adding the text view to the fragment’s layout; update fragment_edit_task.xml so that it matches the code shown here:
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We also need to update EditTaskFragment.kt

Now that we’ve added a text view to EditTaskFragment’s layout, we need to set its text to the task ID. To do this, we’ll add the following code to the fragment’s onCreateView() method:
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As you can see, this uses the EditTaskFragmentArgs class (generated by the Safe Args plug-in) to get the value of the taskId argument that’s been passed to EditTaskFragment. It then uses this to set the text view’s text.

Let see what the full code for EditTaskFragment looks like.
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The full code for EditTaskFragment.kt

Here’s the full code for EditTaskFragment; replace the code in EditTaskFragment.kt so that it matches the code shown here:
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Let’s go through what happens when the code runs.


there are no Dumb Questions

Q: In the EditTaskFragment code, I see that you’re using the findViewById() method to get a reference to the layout’s text view. Why aren’t you using view binding or data binding?

A: We’re using findViewById() here because it’s the quickest way of testing whether the task ID has been successfully passed to EditTaskFragment.

We’ll update the code to use data binding once we’re sure this version of the code works.

Q: When I tried to update my Kotlin code, Android Studio told me that it couldn’t find the TasksFragmentDirections or EditTaskFragmentArgs classes. Any idea why that might be?

A: These classes are generated by the Safe Args plug-in, so make sure you’ve updated your build.gradle files to include it. Then double-check your navigation graph to make sure EditTaskFragment accepts an argument.






What happens when the code runs

The following things happen when the app runs:


	TasksFragment creates a TaskItemAdapter object, and assigns it to the recycler view as its adapter.

The fragment passes a clickListener lambda to the adapter, telling it to call TasksViewModel’s onTaskClicked() method when it’s executed.
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	TasksFragment submits a List<Task> to the TaskItemAdapter.

The List<Task> contains an up-to-date list of records from the database.
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	TaskItemAdapter creates a set of TaskItemViewHolders, and an OnClickListener is set to each view holder’s root view.

In this example, the root view is a CardView.
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	When the user clicks on a task in the recycler view, the OnClickListener registers the click, and executes the lambda.

It calls TasksViewModel’s onTaskClicked() method, which sets its _navigateToTask property to the ID of the task that was clicked.
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	TasksFragment is notified that TasksViewModel’s navigateToTask property—which uses _navigateToTask as its backing property—has been updated.

It navigates to EditTaskFragment, passing it the value of the navigateToTask property.
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	EditTaskFragment gets the value of the taskId that’s been passed to it, and displays it in its layout.
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Let’s take the app for a test drive.




[image: Images] Test Drive

When we run the app, TasksFragment displays a grid of cards in the recycler view as before.

When we click on one of the tasks, the app navigates to EditTaskFragment, which displays the task’s ID.
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You’ve now learned how to use a recycler view to navigate to a new fragment, and tell it which item was clicked.

Next, we’ll update the Tasks app so that when the user clicks on an item, EditTaskFragment displays the task’s complete details, and lets her update or delete the record in the database.




We want to use EditTaskFragment to update task records
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We’ve now updated the Tasks app so that when the user clicks on a task in the recycler view, it navigates to EditTaskFragment, which displays the task’s ID.

What we really want, however, is for EditTaskFragment to display the complete task record, and let the user update or delete it in the database.

To do this, we’re going to update EditTaskFragment so that it looks like this:
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The new version of the fragment will work as follows:


	When the user clicks on a task in the recycler view, EditTaskFragment displays its details.

It gets the task record from the database, and displays the task name and whether it has been completed.


	When the user updates the task’s details and clicks on the Update Task button, the changes are saved.

It updates the record in the database, and navigates back to TasksFragment.


	When the user clicks on the Delete Task button, the task is deleted.

It deletes the task record from the database, and navigates to TasksFragment.




For each of these actions, the fragment needs to interact with the app’s Room database, which means that it needs to use the TaskDao interface we defined in Chapter 14. Before we update the app, let’s have a quick reminder of what TaskDao does.




Use TaskDao to interact with database records

As you learned in Chapter 14, you interact with records held in a Room database using a DAO interface. The Tasks app, for example, includes a DAO named TaskDao that lets us interact with task records.

Here’s a reminder of what the TaskDao code looks like:
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As you can see, the interface includes methods to get one or more records from the database, and suspendable coroutines to insert, update, and delete records in a background thread.


We’ll create a view model to access TaskDao’s methods

We need to use TaskDao’s methods to let EditTaskFragment get a task record from the database, update its details, or delete it. Instead of adding the code for this to EditTaskFragment, we’ll create a new view model (named EditTaskViewModel), which will take care of the fragment’s business logic and data.EditTaskViewModel will access TaskDao’s methods, and pass the results to EditTaskFragment.

Let’s go and create EditTaskViewModel.
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Create EditTaskViewModel

To create EditTaskViewModel, highlight the com.hfad.tasks package in the app/src/main/java folder, then go to File→New→Kotlin Class/File. Name the file “EditTaskViewModel” and choose the Class option.


The view model needs to get a task record…

The first thing that EditTaskViewModel needs to do is get a task record from the app’s database so that it can be displayed in EditTaskFragment’s layout. To enable this, we’ll pass the view model two things in its constructor: a task ID to tell it which task to get, and a TaskDao object that it will use to interact with the database.


[image: image]




We’ll also add a LiveData<Task> property to the view model (named task), which we’ll set using TaskDao’s get() method. This will set the property to the task record the user wants to see.

Here’s the code to do this; we’ll show you the full EditTaskViewModel code a couple pages ahead:
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…and include methods to update and delete the task

We’ll also add updateTask() and deleteTask() methods to EditTaskViewModel, which EditTaskFragment will use to update or delete task records. These methods will call TaskDao’s update() and delete() coroutines like so:
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Before we add this code to EditTaskViewModel, let’s see what else the view model code needs to do.






EditTaskViewModel will tell EditTaskFragment when to navigate

The final thing EditTaskViewModel needs to do is tell EditTaskFragment when it should navigate back to TasksFragment. To enable this, we’ll add a new LiveData<Boolean> property (named navigateToList) to the view model, along with a backing property named _navigateToList. EditTaskFragment will observe navigateToList so that when it’s value becomes true, it navigates to TasksFragment.

We’ll set _navigateToList to true in the view model’s updateTask() and deleteTask() methods. This means that as soon as a task record has been updated or deleted, the app will navigate to TasksFragment.


[image: image]




Here’s the updated code for these methods:
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We’ll also add a new method to EditTaskViewModel named onNavigatedToList(), which sets _navigateToList back to false.

Here’s the code for this method:
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We’ll show you the entire code for EditTaskViewModel on the next page.




The full code for EditTaskViewModel.kt

Here’s the full EditTaskViewModel code; make sure that the code in EditTaskViewModel.kt includes all the changes shown here (in bold):
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That’s all the code we need for EditTaskViewModel. So what’s next?




EditTaskViewModel needs a view model factory
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The next thing we’ll do is define a view model factory named EditTaskViewModelFactory, which EditTaskFragment will use to create an instance of EditTaskViewModel. As you learned in Chapter 11, a view model factory is needed for all view models that—like EditTaskViewModel—don’t include a no-argument constructor.
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Create EditTaskViewModelFactory

To create the factory, highlight the com.hfad.tasks package in the app/src/main/java folder, then go to File→New→Kotlin Class/File. Name the file “EditTaskViewModelFactory” and choose the Class option.

Once you’ve created the file, update the code in EditTaskViewModelFactory.kt so that it looks like this:
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Now that we’ve written the code for EditTaskViewModel and its factory, let’s update the code for EditTaskFragment and its layout. We’ll begin with the layout.






fragment_edit_task.xml needs to display the task

We’re going to update fragment_edit_task.xml so that it includes an edit text and a checkbox, which will be used to display Task data. We’ll use data binding to bind these views to the taskName and taskDone properties in EditTaskViewModel’s task.

We’ll also add two buttons to the layout, which will call EditTaskViewModel’s deleteTask() and updateTask() methods, and let the user update or delete the task record.

Here’s the updated code for the layout; update the code for fragment_edit_task.xml so that it includes these changes (in bold):
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We need to update EditTaskFragment.kt too

The final change that we need to make to the Tasks app is to update EditTaskFragment’s Kotlin code. The code needs to do three things:


	Set the layout’s viewModel data binding variable.

We’ll set it to an instance of EditTaskViewModel, which the fragment will create.


	Set the layout’s lifecycle owner.

This is so that the layout can interact with live data properties.


	Observe the view model’s navigateToList property.

When this becomes true, the fragment will navigate to TasksFragment, and call EditTaskViewModel’s onNavigatedToList() method.




As you’re already familiar with all the code to do this, we’ll show you the updated code for EditTaskFragment on the next page.






The full code for EditTaskFragment.kt

Here’s the full EditTaskFragment code: make sure that the code in EditTaskFragment.kt includes all the changes shown here (in bold):
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[image: image]




That’s everything that we need to make EditTaskFragment display a Task in its layout, and let the user update or delete it. Let’s go through what the code does when it runs.


there are no Dumb Questions

Q: You said that the updateTask() and deleteTask() methods in EditTaskViewModel use coroutines to update and delete task records in a background thread. Is this necessary?

A: Yes. If you try to run potentially time-consuming database code like this in the main thread, you’ll get compiler errors.

Q: Could I add Up button navigation to the app too?

A: Yes! This is a great idea, as it will give the user a simple way of navigating from EditTaskFragment to TasksFragment without making any record updates.

We’re not including the code to do this here, but by all means have a go at adding it yourself. If you need a reminder of how to implement Up navigation, we suggest referring back to Chapter 8.






What happens when the code runs

The following things happen when the app runs:


	[image: Images] When the user clicks on a task, TasksFragment navigates to EditTaskFragment, passing it the task ID.
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	[image: Images] EditTaskFragment gets a reference to its EditTaskViewModel object.
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	[image: Images] EditTaskViewModel calls the TaskDao object’s get() method, passing it the task ID.
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	[image: Images] The TaskDao’s get() method returns a LiveData<Task>, which is assigned to EditTaskViewModel’s task property.
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	[image: Images] When the user clicks on the Update Task button, it calls EditTaskViewModel’s updateTask() method.

This method uses TaskDao’s update() method to update the record in the database.
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	[image: Images] When the user clicks on the Delete Task button, it calls EditTaskViewModel’s deleteTask() method.

This method uses TaskDao’s delete() method to delete the record.
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	[image: Images] The app navigates to TasksFragment.

Any changes that have been made to the task record are reflected in the recycler view.
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Let’s take the app for a test drive.




[image: Images] Test Drive

When we run the app, TasksFragment displays a grid of cards in the recycler view as before.

When we click on one of the tasks, the app navigates to EditTaskFragment, which displays the task’s record.

When we make changes to the task and click on the Update Task button, the changes are saved to the database and displayed in TasksFragment’s recycler view.
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That’s what happens when we try to update a task. What about when we delete one?

When we click on a task, the app navigates to EditTaskFragment and displays the task record as before.

When we click on the Delete Task button, the record is deleted from the database. When the app navigates to TasksFragment, the record no longer appears in the recycler view.
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Congratulations! You’ve now learned how to build an app that uses a recycler view to navigate to records, which you can then update or delete. This technique gives you a powerful and flexible way of organizing the data in your app.




Your Android Toolbox
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You’ve got Chapter 17 under your belt and now you’ve added recycler view navigation to your toolbox.
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Bullet Points


	You can make a recycler view’s items clickable. You can use this feature to make the recycler view navigate to another fragment, which shows details of the clicked item.


	You can make a recycler view respond to clicks by adding an OnClickListener to the root view of the layout it uses for its items.


	You can tell the OnClickListener how to respond to clicks by passing it a lambda. The lambda will get executed when the OnClickListener registers a click.


	The lambda can be defined in fragment code, and passed to the OnClickListener via the adapter’s constructor.












Chapter 18. Jetpack Compose: Compose Yourself
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All the UIs you’ve built so far have used views and layout files.

But with Jetpack Compose, that’s not the only option. In this chapter, we’re going to take a road trip to Composeville, and find out how to build UIs using Compose components called composables instead of views. You’ll learn how to use built-in composables such as Text, Image, TextField, and Button. You’ll discover how to arrange them in Rows and Columns, and style them using themes. You’ll write and preview your own composable functions. You’ll even find out how to manage a composable’s state using MutableState objects. Turn the page, and let’s get composing…


UI components don’t have to be Views

So far in this book, you’ve learned how to use layout files and views to build swish, interactive UIs. But while we’ve focused on this approach, it’s not your only option.

An alternative is to build your UI using Jetpack Compose. Compose is part of Android Jetpack; it’s an entire toolkit of libraries, tools, and APIs designed to help you build native UIs with pure Kotlin code.

The great news is that using Jetpack Compose builds on your existing Android knowledge. You can use view models and live data with Compose, for example, and even add Compose components to existing UIs.

Note

You’ll find out more about this in the next chapter.




We’re going to build a Compose app

In this chapter, we’re going to introduce you to Compose by building a new Temperature Converter app that converts temperatures from Celsius to Fahrenheit. Here’s what the app will look like:
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As you can see, the app uses several familiar looking components. The main difference is that it’s written using Compose.

Before we start building the app, see if you can tell what Compose code does by giving the following exercise a try.


[image: Images] Sharpen your pencil

We know we’ve not shown you any Compose code yet, but see if you can figure out what each line in the code below does. We’ve completed the first few to get you started.
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[image: Images] Sharpen your pencil Solution

We know we’ve not shown you any Compose code yet, but see if you can figure out what each line in the code below does. We’ve completed the first few to get you started.
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Here’s what we’re going to do

Now that you’ve had a glimpse of some Compose code and seen what it does, let’s run through what we’ll do in this chapter.


	Create an app that displays two text items in a column.

You’ll create a new project that uses Compose to display some hardcoded text. You’ll then convert the code into a composable function, and learn how to preview it.
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	Make the app convert a temperature from Celsius to Fahrenheit.

In this step, you’ll build a UI that lets you enter a temperature in degrees Celsius. When you click a button, it converts the temperature to Fahrenheit.
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	Modify the app’s appearance.

Finally, you’ll learn how to center components, use padding, and apply a theme.
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Let’s begin by creating a new project for the app.




Create a new Compose project
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We’re going to create a new Android Studio project that will use Compose for its UI. Create this project now by selecting the Empty Compose Activity option:
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Choosing this option adds a bunch of Compose libraries and code to your project. It’s the best type of project to create if you want to build an Android app from scratch with a Compose UI.

Once you’ve selected the Empty Compose Activity option, click on the Next button to configure the project.




Configure the project

The next screen should look familiar to you, as it includes the same options that you’ve used to configure projects throughout this book.

Enter a name of “Temperature Converter” and a package name of “com.hfad.temperatureconverter” and accept the default save location.

Notice that the language is set to Kotlin, and can’t be updated. Compose apps can only be created using Kotlin, so you can’t select a different language.

Choose a minimum SDK of API 21 so that the app will run on most Android devices. This is the oldest SDK that’s available for this type of project, because Compose is only compatible with API 21 and above.

Once you’ve selected these options, click on the Finish button.


Compose UIs can only be created using Kotlin.
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Compose projects have no layout files

When you create a project using the Empty Compose Activity option, Android Studio creates a folder structure for you, populated with all the files the new project needs. The folder structure looks like this:
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Many of the files and folders should look familiar to you, as they’re the same ones that get generated for projects that don’t use Compose. It includes an activity file named MainActivity.kt, for example, and a String resource file named strings.xml.

The big difference is that Android Studio doesn’t generate any layout files for you. This is because Compose projects use activity code to define the screen’s appearance instead of layouts.




What Compose activity code looks like

When you use Compose, the activity code is responsible for the app’s behavior and its appearance. For this reason, it looks slightly different from the activity code you’re used to working with.

Let’s see what basic Compose activity code looks like. Open the package com.hfad.temperatureconverter in the app/src/main/java folder, and open the file MainActivity.kt (if it’s not already open). Then replace the code that Android Studio generated with the code shown here:
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Compose activities extend ComponentActivity

As you can see, the above activity doesn’t extend AppCompatActivity: it uses ComponentActivity instead. androidx.activity.ComponentActivity is a subclass of Activity, and it’s used to define a basic activity that uses Compose for its UI instead of a layout file.

Just like all the other activities you’ve seen, the activity overrides the onCreate() method. Instead of calling setContentView() to inflate the activity’s layout, however, it uses setContent(). This is an extension function that’s used to add Compose components—called composables—to an activity’s UI so they run when the activity gets created.

Let’s see how this works by using Compose to add some text to the activity’s UI..






Use a Text composable to display text

We’re going to make MainActivity display some text by adding a Text composable to the call to setContent(). You can think of Text as being the Compose equivalent of a text view. Simply specify the text you want to show, and the activity displays it.

Here’s the code to add some text to MainActivity; update the code for MainActivity.kt to include the changes below (in bold):
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When this code runs, it displays the text at the top of the screen like this:
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Now that you’ve learned how to display some hardcoded text with Compose, let’s make it more flexible by adding the Text to a composable function.




Use composables in composable functions

A composable function is a function that uses one or more composables to define part of the UI.

To see how this works, we’ll define a composable function named Hello that accepts a String argument for the user’s name. When the function runs—or is composed—it will add the String to a Text composable, which displays the text in the UI.

The code for the new Hello function looks like this:
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As you can see, the function is annotated with @Composable. This annotation is required for all composable functions. If you omit the annotation, the code won’t compile.


Call the Hello composable from setContent()

Marking the function with @Composable doesn’t just specify that it uses composables; it makes the function itself a composable, which you can use in your code like any other sort of composable.

In the app we’re building, we want to display the Hello text in MainActivity’s UI. We can do so by calling Hello from setContent() like this:
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When this code runs, it displays the text like this:


[image: image]









Most UIs have multiple composables

So far, you’ve seen how to run a single composable, but most of the time, you’ll want to use multiple composables in the UI, or call the same composable multiple times. If you wanted the app to say hello twice, for example, you could run the Hello composable function twice with different arguments like so:

Hello("friend")
Hello("everyone")

When you have a UI that includes multiple composables, you need to specify how they should be arranged. If you don’t, Compose will stack the composables on top of one another like this:
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So how do you arrange composables?


You can arrange composables using Row or Column

Most of the time, you’ll probably want to arrange composables in rows or columns, and Compose includes Row and Column composables that let you do this. To arrange two Hello composables in a column, for example, you’d simply add them to a Column composable like this:

Column {
    Hello("friend")
    Hello("everyone")
}

When the code runs, the composables are arranged in a column like this:
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Let’s update MainActivity so that it produces this UI.






The full code for MainActivity.kt

We’re going to add the Hello composable function to MainActivity.kt, run it twice, and arrange the results in a column.

Here’s the complete code for the file; update MainActivity.kt to include the changes below (in bold):
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Let’s take the app for a test drive and see what it looks like.




[image: Images] Test Drive

When we run the app, MainActivity is displayed. It includes two Hello composables arranged in a single column.
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Congratulations! You’ve now learned how to use Compose to create MainActivity’s UI instead of adding views to a layout file.


there are no Dumb Questions

Q: Do I have to use Compose? Can’t I stick to using views and layouts?

A: Even though Jetpack Compose is still relatively new, we think it has a big future. It may even become the default way in which you build Android apps, so we definitely recommend you learn how to use it.

Q: You said every activity that uses composables needs to extend ComponentActivity or one of its subclasses. Does ComponentActivity extend AppCompatActivity?

A: No. This might surprise you, but AppCompatActivity is a subclass of ComponentActivity, not the other way around.

Q: I see. So does that mean that I can add composables to my existing activity code?

A: Yes. You can even use composables and views in the same UI. You’ll find out how this is done in the next chapter.






You can preview composable functions

Another feature of using composable functions is that you can preview them within Android Studio without having to load the app onto a device. You can preview any composable function so long as it doesn’t have any arguments, and you can even use this technique to preview entire compositions—UIs made up of composables.


A composition is a UI made up of composables.



You say you want to preview a composable function by annotating it with @Preview. The following code, for example, specifies a composable function named PreviewMainActivity that lets you preview two Hello composables arranged in a column:
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Add MainActivityPreview to MainActivity.kt

To see how previews work, let’s add the MainActivityPreview composable function to MainActivity.kt. Update the file so that it includes the changes shown here:
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We’ll show you how to see the preview on the next page.






Preview composables with the Design or Split option

You can preview any composable functions marked with @Preview by selecting the Split or Design view of the activity file. Choosing Split lets you see the code and preview side by side, and choosing Design just displays the preview.

Here’s what MainActivityPreview looks like when we select the Split option:
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If you make changes to the composable function you’re previewing, you need to refresh the preview before you can see what it looks like. Simply click on the Build Refresh button in the preview’s top menu and you should see the effect of your changes.

Now that you’ve learned how to preview composable functions, try the following exercise.


You can preview any composable function that has no arguments.






Pool Puzzle
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Your job is to take code snippets from the pool and place them into the blank lines in the code below. You may not use the same snippet more than once, and you won’t need to use all the snippets. Your goal is to create two composable functions: one named TeamHello that accepts a list of names and says hello to each person, and one named HelloPreview that previews TeamHello and arranges its text in a column.
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..............
fun TeamHello(names: List<String>) {
    for (name in names) {
        ..............("Hello $name!")
    }
}

..............(showBackground = true)
..............
fun HelloPreview() {
    ..............{
        TeamHello(listOf("Virginia", "Zan", "Katie"))
    }
}
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Note

Note: each thing from the pool can only be used once!






Pool Puzzle Solution
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Your job is to take code snippets from the pool and place them into the blank lines in the code below. You may not use the same snippet more than once, and you won’t need to use all the snippets. Your goal is to create two composable functions: one named TeamHello that accepts a list of names and says hello to each person, and one named HelloPreview that previews TeamHello and arranges its text in a column.
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Let’s make the app convert temperatures
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So far, you’ve used Compose to display text, written some composable functions, and learned how to preview them. But that’s not the end of the story.

For the rest of this chapter, we’re going to take you deeper into Compose by changing the app we’ve just built into one that converts temperatures from Celsius to Fahrenheit. Instead of saying hello, it will ask the user for a temperature in Celsius, and convert it when she clicks on a button.

Here’s what the app will look like; as you can see, it includes an image, a text field that lets you enter data, a button, and some text:
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What are you waiting for? Let’s get composing.




Add a MainActivityContent composable function

We’ll begin by adding a new composable function to MainActivity.kt named MainActivityContent that we’ll use for the activity’s main content. We’ll add all the composables needed for MainActivity’s UI to this function, and call it from setContent() and PreviewMainActivity. This approach means that the activity’s composition will be displayed both when we run the app, and in the preview.

We’ll also remove the Hello composable function from the code as this is no longer needed.

Here’s the updated code for MainActivity.kt; update the file to include these changes (in bold):
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Display the header image…

The first component we’ll add to MainActivityContent is an image that appears at the top of the screen.

First, make sure that your project includes the folder app/src/main/res/drawable (you’ll need to create it if it’s not there). Then download the file sunrise.webp from tinyurl.com/hfad3, and add it to the drawable folder.
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…with an Image composable

You display an image in Compose using an Image composable. The basic code looks like this:
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The Image composable requires two arguments: painter and contentDescription.

The painter argument specifies the image that should be displayed. Here, it uses painterResource(R.drawable.sunrise) to display the sunrise.webp drawable resource.

The contentDescription argument is a description of the image that’s used for accessibility.

There are many other optional arguments you can use to control the image appearance, and how it’s displayed. The following code, for example, sets the image height to 180dp, makes it fill the available width, and scales the image:
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Now that you’ve seen how to add an image with Compose, let’s add one to MainActivity.






Add an Image to MainActivity.kt
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We’re going to add an image to MainActivity by defining a new composable function (named Header) to MainActivity.kt that creates one. We’ll run this from the MainActivityContent composable function so that the image is added to the UI and the preview.

Here’s the updated code for MainActivity.kt; update this file to include the changes below (in bold):
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That’s everything we need to display an image in the composition, so let’s move on to the next component.




Let’s display the temperature text
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The next thing we’ll include is a composable function (named TemperatureText) that converts a Celsius temperature to Fahrenheit, and displays the result. We’ll call this function from MainActivityContent so that it’s included in both the UI and the preview.

You’re already familiar with the code to do this, so update MainActivity.kt to include the changes below (in bold):
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Let’s take the app for a test drive.




[image: Images] Test Drive

When we run (or preview) the app, it displays an Image and Text in a column. The Text correctly shows the value of 0° Celsius in Fahrenheit.

Now that we’ve made sure the TemperatureText function works with a hardcoded temperature, let’s update it to a new temperature when the user clicks a button.
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Use a Button composable to add a button

You add a button in Compose using a Button composable. Button code looks like this:
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When you use a Button composable, you need to specify two things: its click behavior, and what should be displayed on the button.

You specify its click behavior using the Button’s onClick argument. This accepts a lambda that runs each time the user clicks the button.

You say what should be displayed on the Button using a separate lambda that includes a composable. When the code runs, it adds the composable to the Button. The above code, for example, passes the Button a Text composable, so it creates a button with text on it.


Let’s write a ConvertButton composable function

We’re going to add a Button composable to the Temperature Converter app that, when clicked, changes the temperature that TemperatureText converts to Fahrenheit. To do this, we’ll write a new composable function (named ConvertButton) that displays a Button. We’ll also specify that it accepts a lambda argument that the function will use for the Button’s click behavior.

Here’s what the code for the ConvertButton composable function looks like; we’ll add it to MainActivity.kt a few pages ahead:
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Now that we’ve written the ConvertButton function, let’s add it to MainActivityContent so that the Button composable gets added to the UI.






We need to pass a lambda to ConvertButton
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To run ConvertButton from MainActivityContent, we need to pass it a lambda that specifies what should happen when it’s clicked. The code needs to look like this:

@Composable
fun MainActivityContent() {
   ...
    ConvertButton {
        //Code that runs when the button is clicked
    }
    ...
}

When ConvertButton is clicked, we want it to update the text displayed by TemperatureText. If TemperatureText was a view, we could update its text using code like this:

binding.textView.text = "This is the new text"

While this approach works with views, however, it doesn’t work for composables. With composables, you need a different approach.
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Composables and views work differently.

While views and composables let you display similar looking components (such as text and buttons), they do this in different ways. A composable isn’t a type of View, and a View isn’t a type of composable, so to interact with composables, you need to do things a little differently.

To see how this works, let’s go through what happens when the UI is composed during composition.


[image: Images] Composition Up Close

When Compose first builds the UI, it creates a hierarchical tree of all the composables that get called. When the following code runs, for example:
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Compose builds a tree of composables that looks like this:


[image: image]




Once a composable has been composed, it only gets redrawn—or recomposed—when its inputs change. TemperatureText, for example, is defined using the code:

@Composable
fun TemperatureText(celsius: Int) {
    val fahrenheit = (celsius.toDouble()*9/5)+32
    Text("$celsius Celsius is $fahrenheit Fahrenheit")
}

Because TemperatureText accepts a single argument named celsius, it will only be recomposed when the value of celsius gets updated. If you want TemperatureText to be redrawn with new text, you need to update the value of its argument.






We need to change the value of TemperatureText’s argument

As you’ve just seen, composables are recomposed when the values they depend on get updated. This means that if we want TemperatureText to display different text when the user clicks on ConvertButton’s button, the lambda we pass to ConvertButton needs to update the value of TemperatureText’s argument.

To do this, we’ll add a new celsius variable to MainActivityContent, and pass its value to TemperatureText. When the user clicks on the ConvertButton composable, we’ll get it to update the value of celsius so that TemperatureText is recomposed.


A composable is recomposed when any of its inputs change their value.




Use remember to store celsius in memory

We’ll define the celsius variable by adding the following code to MainActivityContent:
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This creates an object whose type is MutableState, sets its value to 0, and stores it in memory. You can think of celsius as working a bit like a live data object. Each time it gets set to a new value, any composables that use it are notified, and recomposed.

The object is stored in memory using remember. remember stores an object when the composable that calls it—in this case MainActivityContent—is first composed, and forgets it when the composable is removed from the UI. This can happen when the user rotates the device, and the activity—including its UI—is destroyed and recreated.

Just like a MutableLiveData object, you set a MutableState object’s value by updating its value property. To set the value of celsius to 20 when the user clicks on the ConvertButton composable, for example, you’d use the following code:
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ConvertButton { celsius.value = 20 }

In order for TemperatureText to respond to this value change, its argument needs to be set to celsius.value like this:

TemperatureText(celsius.value)

Each time celsius.value gets updated, TemperatureText is recomposed with the new value, which changes the text that’s displayed.

We’ll show you the full code over the next couple pages.






The full code for MainActivity.kt

Here’s the complete code so far for MainActivity.kt; update the file to include the changes below (in bold):
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[image: image]




Let’s run through what happens when the code runs, and take the app for a test drive.




What happens when the app runs

The following things happen when the app runs:


	MainActivity launches, and its onCreate() method runs.

It calls setContent(), which runs the MainActivityContent composable function.
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	MainActivityContent creates a MutableState<Int> variable named celsius, sets its value to 0, and stores it in memory.
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	MainActivityContent runs the Header, ConvertButton, and TemperatureText composable functions.

It passes the value of celsius to the TemperatureText composable function, which converts it to Fahrenheit.
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	The Header, ConvertButton, and TemperatureText composable functions add an image, a button, and some text to the UI.


[image: image]





	The user clicks on the ConvertButton composable in the UI.

This sets the value of celsius to 20.
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	TemperatureText is recomposed.

It converts the new value of celsius to Fahrenheit, and displays the result.
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Let’s take the app for a test drive.




[image: Images] Test Drive

When we run the app, MainActivity is displayed. It includes an image, a button, and some text that gives the value of 0° Celsius in Fahrenheit.

When we click on the Convert button, the text is updated to give the value of 20° Celsius in Fahrenheit instead.
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The next thing we need to do is let the user enter her own temperatures. We’ll do this after you’ve tried the exercise on the next page.


there are no Dumb Questions

Q: Did you say that remember stores an object in memory?

A: Yes—well remembered!

remember stores an object in memory when the composable that calls it is first composed, and forgets about it when the composable is removed from the UI. This can happen when the user rotates the device screen because Android destroys and recreates the activity, along with any composables.

Q: Can I persist a composable’s state when the screen is rotated?

A: For simple values, you can use rememberSaveable instead of remember. This automatically saves any value that can be saved to a Bundle.

Another option is to use a view model. We’ll show you how to use composables with a view model in the next chapter.

Q: I’ve seen syntax like: var x by remember { ... } What does this do?

A: It’s the same as using val x = remember { ... } except you can replace x.value in your code with x. If you use this approach, make sure you import androidx.compose.runtime.getValue and androidx.compose.runtime.setValue or the code won’t compile.






Compose Magnets
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Someone used fridge magnets to create a new composable function named ChangeHello. The function displays some text that says “Hello friend”, and a button that, when clicked, changes the text to “Hello everyone”.

Unfortunately a stray cat ran into the kitchen and dislodged some of the magnets. Can you piece them back together again?
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Compose Magnets Solution
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Someone used fridge magnets to create a new composable function named ChangeHello. The function displays some text that says “Hello friend”, and a button that, when clicked, changes the text to “Hello everyone”.

Unfortunately a stray cat ran into the kitchen and dislodged some of the magnets. Can you piece them back together again?
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Let the user enter a temperature
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So far, you’ve built a version of the Temperature Converter app that converts a hardcoded temperature from Celsius to Fahrenheit. When the user clicks on a button, it changes the temperature that’s being converted to another value.

What we really want to do is let the user convert her own temperatures, so the next thing we’ll do is add a text field to the UI. The user will enter a Celsius temperature into the text field, and when she clicks the button, the app will convert it to Fahrenheit and display the result:


We’ll use a TextField composable

We’ll add a text field to the UI using a TextField composable. You can think of this type of composable as the Compose equivalent of an EditText.

You add a TextField using code like this:
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The value attribute is used for the TextField’s value, and in this example, it uses a MutableState variable named text to store this value in memory.

The onValueChange attribute uses a lambda to update the value of the text variable when the user enters text.

The label attribute provides the TextField’s label. It’s displayed in the text area when the TextField is empty, and moves out of the way when the user enters text.

Now that you’ve seen what text field code looks like, let’s add one to the app.
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Add a TextField to a composable function

We’ll add a TextField to the UI by creating a new EnterTemperature composable function, which we’ll call from MainActivityContent.

Here’s what the code for the EnterTemperature function looks like:
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As you can see, the function accepts two arguments: a String for the TextField’s value, and a lambda that specifies what should happen when the user enters a new value.


Call the function in MainActivityContent

MainActivityContent needs to pass both arguments to EnterTemperature when it runs the function, so we’ll use a new MutableState object named newCelsius for its value, and update it when the user enters text.

We’ll also change the lambda that’s passed to ConvertButton so that it updates the value of celsius when the user enters a valid Int; this will recompose TemperatureText when the user enters a new temperature.

Here’s what the code looks like; we’ll update MainActivity.kt on the next page:
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The full code for MainActivity.kt

Here’s the code for MainActivity.kt; update the file to include the changes below (in bold):
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Let’s see what happens when the code runs.




What happens when the app runs

The following things happen when the app runs:


	When MainActivityContent runs, it creates a MutableState<Int> variable named celsius, and a MutableState<String> named newCelsius.

It sets celsius to 0 and newCelsius to "" and stores both in memory.
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	MainActivityContent runs the EnterTemperature, Header, ConvertButton, and TemperatureText composable functions.

It passes the value of celsius to the TemperatureText composable function, which converts it to Fahrenheit.


[image: image]





	The Header, EnterTemperature, ConvertButton, and TemperatureText composable functions add an image, a text field, a button, and some text to the UI.
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	The user enters a new value into EnterTemperature (in this example “25”).

EnterTemperature sets newCelsius to this value.
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	The user clicks on the ConvertButton composable.

It converts the value of newCelsius to an Int, and assigns it to celsius.value.
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	TemperatureText is recomposed.

It converts the new value of celsius to Fahrenheit, and displays the result.
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Let’s take the app for a test drive.




[image: Images] Test Drive

When we run the app, MainActivity includes a text field.

When we enter a temperature and click on the Convert button, the app converts the temperature to Fahrenheit and updates the temperature text.
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The app now works in exactly the way we want. All that’s left is for us to make some extra tweaks to its appearance.




We’ll tweak the app’s appearance
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We’re going to change the app so that there’s a gap between the edge of the screen and the UI components, and the button is centered horizontally. We’ll also style the composables so that they use the default Material theme.

Here’s what the new version of the app will look like:


[image: image]




We’ll make these tweaks over the next few pages. We’ll start by adding some space around the edge of the UI.




Add padding to the Column composable

We want to add a gap between the edge of the screen and the app’s components so that it looks like this:
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We’ll do this by adding some padding to the Column composable. Applying padding to composables has a similar effect to when you apply it to views; it adds extra space around the component’s edges.

You add padding to a composable using a Modifier. Modifiers let you decorate or add extra behavior to composables. To add padding of 16dp to a Column composable, for example, you’d use the code:

Column(modifier = Modifier.padding(16.dp)) {
    ...
}

Modifiers are extremely flexible. You may remember, for example, that when we wrote the Header composable function, we used a Modifier to set the Image height and width like so:
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Image(
    ...
    modifier = Modifier.height(180.dp).fillMaxWidth()
)

We’ll add padding to the app’s Column composable a few pages ahead. Before we do that, let’s find out how to center the Button.




You can center composables in Columns or Rows

If you want to center one or more composables, such as a Button or Text, you can do so using Columns and Rows. There are a couple approaches you can take, depending on what you want to do.


Center all of a Column’s content

If you want to align the composables in a Column so they’re all centered horizontally, you can do so by making the Column as wide as possible, then setting its horizontalAlignment argument.

To horizontally center all the composables in the Temperature Converter app, for example, we’d add the code (in bold) to the Column composable:
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Doing so makes the app look like this:
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But what if you want to center just one of the composables?




Center the content of a single Row

If you want to horizontally center a single composable, you can do so by placing it in a Row. Simply modify the Row to make it as wide as possible, then set its horizontalArrangement attribute.

To horizontally center the ConvertButton composable, for example, we could put it in a Row, and center it like this:
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Doing so centers the button like this:
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That’s how you use Columns and Rows to align and arrange composables. Before we update MainActivity.kt, there’s just one final thing we need to discuss: how to apply themes to composables.






Applying themes: revisited

As you learned in Chapter 8, themes let you give your app a common look and feel. You can use one to remove the default app bar, for example, or change the app’s colors.

You already know that you can apply a theme by defining one in the app’s style resource files, which you then refer to in AndroidManifest.xml. Doing so applies the theme to the app, including any views. What this doesn’t do, however, is apply the theme to any composables. To style these, you need to use a different approach.


How to apply a theme to composables

If you want to apply a theme to a composition, you need to do so using Kotlin code. The following code, for example, uses MaterialTheme and Surface composables to apply a theme to MainActivityContent:
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MaterialTheme is used to apply the default Material theme to composables. In this case, it applies it to MainActivityContent and the composables this function calls, such as TemperatureText and ConvertButton.

The above code also includes a Surface composable, which is used to style surfaces. It’s used to apply things like 3D effects and shadows.

If you want to override the default MaterialTheme, you can do so be defining a new theme in Kotlin code. Android Studio usually adds extra theme code for you when you choose the option to create a new project with a Compose activity, so let’s take a look at this code and see what it does.






Android Studio includes extra theme code

When we created the Temperature Converter project, Android Studio added extra Kotlin files to define a new theme. These files are named Color.kt, Shape.kt, Theme.kt, and Type.kt, and they’re located in the app/src/main/java folder in the com.hfad.temperatureconverter.ui.theme package.

The main file is Theme.kt, as it defines a new theme for the app. The theme’s name is TemperatureConverterTheme, and its code looks like this:
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As you can see, the theme overrides the MaterialTheme colors, typography, and shapes. If you want to tweak any of these, you can do so by updating the files in the .ui.theme package.


How to apply the theme

Once you’ve defined a theme, you can apply it to the app’s composables. To apply TemperatureConverterTheme to MainActivityContent, for example, you’d use the following code:


[image: image]









The full code for MainActivity.kt

You now know everything that you need to tweak the UI’s appearance and make it look exactly how we want.

Here’s the complete code for MainActivity.kt; update the file to include the changes below (in bold):
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Let’s take the app for a test drive.




[image: Images] Test Drive

When we run the app, MainActivity is displayed, and the UI looks exactly how we want it to. There’s a gap between the UI and the edge of the screen, the button is centered horizontally, and it uses the default Material theme.
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Congratulations! You’ve now learned how to build a UI using Jetpack Compose instead of views.

In the next chapter, you’ll take this knowledge even further by learning how to integrate composables into an existing View-based UI.




BE Compose
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The composable function below includes a TextField, a Button, and a Text. When the user enters a name in the TextField and clicks the Button, the new name should be displayed in the Text. Your job is to play like you’re Compose, and say if the fiunction works as intended. If not, how would you change it?

@Composable
fun ChangeHello() {
    val name = mutableStateOf("friend")
    val newName = mutableStateOf("")

    TextField(
        value = newName.value,
        label = { Text("Enter your name") },
        onValueChange = { name.value = it }
    )

    Button(
        onClick = { name = newName }
    ) {
        Text("Update Hello")
    }

    Text("Hello ${name.value}")
}




BE Compose Solution
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The composable function below includes a TextField, a Button, and a Text. When the user enters a name in the TextField and clicks the Button, the new name should be displayed in the Text. Your job is to play like you’re Compose, and say if the function works as intended. If not, how would you change it?

Note

Code changes are needed to make the function work as intended. We’ve added these to the code below.
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Your Android Toolbox
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You’ve got Chapter 18 under your belt and now you’ve added Jetpack Compose to your toolbox.
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Bullet Points


	Jetpack Compose lets you build native UIs using pure Kotlin code.


	The UI is built using composables instead of views and layout files.


	Compose activities extend ComponentActivity.


	Any composables run from setContent() will be displayed to the activity’s UI.


	A composable function is a function that uses one or more composables. It needs to be annotated with @Composable.


	You can preview composable functions with no arguments using the @Preview annotation.


	Use Text to display text.


	Use Row and Column to arrange composables in rows and columns.


	Use Image to display an image.


	Use Button to display a button.


	A composable is only recomposed when any values it depends on are updated.


	Use remember to store an object in memory.


	Use mutableStateOf() to create a MutableState object whose values can be updated.


	Use TextField to display a text field.


	Use a Modifier to decorate a composable or add behavior.


	Use Columns and Rows to center composables.


	Use MaterialTheme to apply the default Material theme to composables.


	You can override the default theme by creating a new one in Kotlin code, and applying it to the UI.


	Use Surface to style surfaces and apply 3D effects.












Chapter 19. Integrating Compose with views: Perfect Harmony
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You get the best results when things work together.

So far, you’ve learned how to build a UI using views or composables. But what if you want to use both? In this chapter, you’ll find out how to get the best of both worlds by adding composables to a View-based UI. You’ll discover techniques for making composables work with view models. You’ll even find out how to make them respond to LiveData updates. By the end of the chapter, you’ll have all the tools you need to use composables with views, or even migrate to a pure Compose UI.


You can add composables to View-based UIs

In the previous chapter, you learned how to implement a Compose UI by building a brand new Temperature Converter app. Instead of adding views to a layout file, you created the UI by calling composables in the activity’s Kotlin code.

There are times, however, when you might want to use views and composables in the same UI. This may be because you want to use components that are only available as views or composables, for example, or you want to migrate parts of your app to Compose.

The great news is that you can add composables to a UI that’s defined in a layout file. We’ll show you how this is done by taking the Guessing Game app we created earlier in the book, and migrating it to Compose.


The Guessing Game app revisited

As we’re sure you remember, the Guessing Game app lets the user guess which letters are included in a secret word. She wins the game if she guesses all the letters, and loses if she runs out of lives.

Here’s what the game currently looks like:
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Before we start replacing the app’s views with composables, let’s quickly review how the app is constructed.






The Guessing Game app structure

The Guessing Game app uses two fragments for its UI: GameFragment and ResultFragment.

GameFragment is the app’s main screen, which the user interacts with to play the game. It displays information—such as the number of lives left and any incorrect guesses the user has made—and lets the user make guesses. It also includes a button that, when clicked, lets the user immediately finish the game without making any more guesses.

ResultFragment is displayed when the game is over. It shows the user if she has won or lost the game, along with the secret word.

The app also include two view models—GameViewModel and ResultViewModel—which hold the app’s game logic and data, and maintain its state when the app is rotated. GameFragment uses GameViewModel, and ResultFragment uses ResultViewModel:
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Let’s run through the steps we’ll take to update the app.




Here’s what we’re going to do

We’re going to replace the Guessing Game app’s views with composables in two main steps:


	Replace ResultFragment’s views with composables.

We’ll add the Compose libraries to the app’s build.gradle files, and then add composables to ResultFragment’s layout to replicate the current views. When we’re satisfied that the composables do what we want, we’ll remove the views from its UI.
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	Replace GameFragment’s views with composables.

We’ll then go through a similar process for GameFragment. We’ll add composables to its layout to reproduce its current views, and when we’re certain that they work in the way we want, we’ll remove the views from its UI.
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Let’s start by adding the Compose libraries to the app’s build.gradle files.
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Update the project build.gradle file…
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We’ll begin by specifying which version of Compose to use. Open the file GuessingGame/build.gradle, and add the lines below (in bold) to the appropriate sections:


[image: image]





…and update the app build.gradle file, too

In the app’s build.gradle file, we need to add a bunch of Compose options and libraries, and make sure the minimum SDK is 21. Open the file GuessingGame/app/build.gradle, and add the following lines (in bold) to the appropriate sections:
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Once you’ve made these changes, click on the Sync Now option.






We’ll replace ResultFragment’s views with composables
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Now that we’ve updated the build.gradle files to include Compose, we can start replacing the app’s views with composables. We’ll begin with ResultFragment, as this is the simplest fragment.

As you may recall, ResultFragment’s layout includes a TextView to display the game’s result, and a Button to let the user start a new game. It looks like this:
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We can replace these views with composables by using a Text composable instead of the TextView, and a Button composable instead of the Button view. This is what the new UI will look like:

We’ll build the new UI bit by bit so that at first, ResultFragment will use both views and composables. Let’s begin by finding out how to add composables to a layout file.




A ComposeView lets you add composables to a layout

If you want to add composables to a View-based UI, you can do so by adding a ComposeView element to the layout file. This is a type of view that can display composables, and the code looks like this:
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You can think of a ComposeView as a type of view that acts as a placeholder for any composables you want to add to the UI in your Kotlin code. When the app runs, it displays the layout’s views, and populates the ComposeView with composables.


A ComposeView is a View that acts as a placeholder for composables. It lets you use Compose in a View-based UI.




We’ll add a ComposeView to fragment_result.xml

We want to add Text and Button composables to ResultFragment’s UI, so we need to add a ComposeView to its layout file.

Here’s the updated code for fragment_result.xml; update the file to include the changes below (in bold):
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Now that we’ve added the ComposeView, let’s add some composables to it.






Add composables using Kotlin code
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Once the layout includes a ComposeView, you can add composables to it in the fragment’s onCreateView() method using code like this:
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The code calls setContent() on the layout’s ComposeView, which tells it what composables it needs to include. It then applies this to the fragment’s inflated layout. If you wanted to add a Text composable to ResultFragment’s layout, for example, you’d use the code:
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Running this code would display the Text composable in the layout’s ComposeView like this:
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Add a composable function for the fragment’s content
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Now that you’ve learned how to add composables to a ComposeView, let’s use the one we’ve added to fragment_result.xml to replicate its existing views.

We’ll begin by adding a new composable function to ResultFragment.kt named ResultFragmentContent, which we’ll use for the fragment’s UI. We’ll call it from setContent() so that any composables we add to it will run when ResultFragment gets displayed.

Here’s what the new code looks like; we’ll add it to ResultFragment.kt a few pages ahead:
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Reproduce the Start New Game button

Now that we’ve added the ResultFragmentContent composable function to ResultFragment.kt, we can use it to add composables to the UI. We’ll begin by adding a button.
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ResultFragment currently includes a button View labeled “Start new game” that uses the following OnClickListener to navigate to GameFragment when clicked:
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We can reproduce the button in Compose by creating a new composable function named NewGameButton that we’ll run from ResultFragmentContent. We’ll add a lambda argument to NewGameButton so that ResultFragmentContent can tell it what to do when it’s clicked.

Here’s what the new code looks like; we’ll add it to ResultFragment.kt a couple pages ahead:
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That’s the button sorted. What about the layout’s text?




Reproduce ResultFragment’s TextView

As you may recall, ResultFragment uses a TextView in its layout to display the game’s result. It’s defined using this code:
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Instead of using a TextView to display the text, we can define a new ResultText composable function that displays the text in a Text composable. We’ll add a String argument to ResultText that ResultFragmentContent will use to pass it the text.

Here’s the new code; we’ll add it to ResultFragment.kt on the next page:
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That’s all the code that we need to reproduce all of ResultFragment’s views with composables. Let’s see what the code looks like.




The updated code for ResultFragment.kt

Here’s the updated code for ResultFragment.kt; update the file to include the changes below (in bold):


[image: image]
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Let’s take the app for a test drive.




[image: Images] Test Drive

When we run the app, GameFragment is displayed. When we click on its Finish Game button, it navigates to ResultFragment.

ResultFragment displays the original views, and the composables we just added. The Text composable displays the correct text, and the Button composable navigates to GameFragment when it’s clicked.
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The composables we added to ResultFragment work exactly how we want them to, so the next thing we’ll do is remove the views.


there are no Dumb Questions

Q: So ResultFragment’s views and composables are both using the same view model. Is that right?

A: Yes. The view model has a property for the game’s result, and the TextView and Text composable both refer to it.

Q: Do composables usually use a view model?

A: They often do, yes. Just like with a View-based UI, view models provide a useful way of managing the state of any composables so they don’t get reset when the user rotates the screen.

Q: You’re passing a view model to ResultFragmentContent as an argument. Can’t the function just get a reference to the view model?

A: Composable functions can get a reference to a view model using the viewModel() function, but at the time of writing, the Compose library it’s in isn’t stable. You can find out more about this—and other features—in the appendix.






We need to remove ResultFragment’s views…

You can remove a fragment or activity’s views in a couple ways:


	By removing any views you don’t need from the layout file

This approach is useful if the UI contains a mix of views and composables.


	By removing the entire layout file

If the UI only includes composables, you can delete the layout file, and remove any references to it in the activity or fragment’s Kotlin code.




In the Guessing Game app, we’ve reproduced all of ResultFragment’s views with composables, so we no longer need any of its original views. This means that we can delete its layout file fragment_result.xml so that the UI only includes composables.


…and update ResultFragment.kt

Before we delete the layout file, we first need to remove any references to its views from ResultFragment.kt, and stop using view binding.

Note

View binding gives your activity and fragment code an easier way to access a layout file’s views. As we’re removing ResultFragment’s layout file, it no longer needs to use view binding.



We also need to tweak the fragment’s onCreateView() method so that instead of inflating a layout file, it adds the composables to the fragment’s UI.

As you learned in Chapter 18, you can do this with an activity by simply calling setContent() from its onCreate() method like this:
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When you’re dealing with a fragment, however, you need a slightly different approach. To find out what this is and why, let’s revisit the fragment’s onCreateView() method.






onCreateView() returns the UI’s root view

As you know, a fragment’s onCreateView() method gets called when an activity needs to display the fragment’s UI.

When the UI is defined with a layout file, code in the onCreateView() method inflates the layout into a hierarchy of views, and returns the root view. The root view gets added to the activity’s layout, which displays the fragment’s UI.

But what if there’s no layout file?


Return a ComposeView for Compose UIs

If the fragment’s UI is just made up of composables and has no layout file, the onCreateView() method must still return a View?, or the code won’t compile.

You deal with this by making the method return a ComposeView that includes all of the UI’s composables. Here’s what the code for this looks like:
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When the activity needs to display the fragment’s UI, it calls the fragment’s onCreateView() method as before. The method returns a ComposeView that includes the fragment’s composables, which are then displayed by the activity.

That’s everything you need to know to complete the code for ResultFragment.kt. We’ll show you the full code over the next few pages.






The full code for ResultFragment.kt

Here’s the complete code for ResultFragment.kt; update the file to include the changes below (in bold):
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We can delete fragment_result.xml

Now that ResultFragment is no longer using its layout file, we’ll remove any references to fragment_result.xml from the navigation graph, and delete the layout file.

First, open nav_graph.xml in the app/src/main/res/navigation folder, and remove the reference to "@layout/fragment_result" from the ResultFragment section like this:
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Then right-click on fragment_result.xml in the explorer, choose Refactor, and then select the Safe Delete option. When you click on the OK button and choose the option to do the refactor, the file is deleted.

Let’s go through what happens when we run the app.






What happens when the app runs
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The following things happen when the app runs:


	MainActivity launches and displays GameFragment in its layout.
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	When the user clicks on the Finish Game button, or wins or loses the game, the app navigates to ResultFragment and calls its onCreateView() method.
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	The onCreateView() method creates a ComposeView.
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	The onCreateView() method sets the ComposeView’s content to ResultFragmentContent.


[image: image]





	When ResultFragmentContent runs, it calls the ResultText and NewGameButton composables.

The composables are added to the ComposeView.
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	The onCreateView() method returns the ComposeView to MainActivity.


[image: image]





	MainActivity displays the ComposeView in its layout.

The ComposeView’s composables are displayed on the device.
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Let’s take the app for a test drive.




[image: Images] Test Drive

When we run the app and click on GameFragment’s Finish Game button, it navigates to ResultFragment as before. This time, however, the UI is just made up of composables.
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That’s everything we need to make ResultFragment use a Compose UI. Before we get to work on GameFragment, have a go at the exercise on the next page.


there are no Dumb Questions

Q: You said that a ComposeView is a type of View you can add composables to. Is there a type of composable you can add Views to?

A: Great question! Yes, you can use an AndroidView, which is a type of composable that returns a View. It’s useful if you have a Compose UI, and you want to add a component to it that’s only available as a View, and not as a composable.






Pool Puzzle
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Your job is to take code snippets from the pool and place them into the blank lines in the code below. You may not use the same snippet more than once, and you won’t need to use all the snippets. Your goal is to write the code for a fragment named MusicFragment that has no layout file and uses a composable function named MusicFragmentContent for its UI. A theme named MusicTheme needs to be applied to the UI, including any surfaces.

class MusicFragment : Fragment() {
    override fun onCreateView(
        inflater: LayoutInflater, container: ViewGroup?, savedInstanceState: Bundle?
    ): View? {
        return ............................................................
            ...............................................................
                 ..........................................................
                    .......................................................
                        MusicFragmentContent()
                    }
                }
            }
        }
    }
}
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Note

Note: each thing from the pool can only be used once!



[image: Images] Answers in “Pool Puzzle Solution”.




Next we’ll make GameFragment use composables too
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Now that we’ve made ResultFragment use composables instead of views, we can do a similar thing for GameFragment.

As you may recall, GameFragment’s layout includes TextViews, Buttons, and an EditText to let the user play the guessing game. Here’s a reminder of what it looks like:
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Over the next few pages, we’re going to replace these views with composables. Here’s what the new UI will look like when we’ve finished:
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As before, we’ll begin by adding new composables to GameFragment’s UI, which means we need to add a ComposeView to its layout. We’ll show you the code for this on the next page.




We’ll add a ComposeView to fragment_game.xml


[image: image]




Here’s the code to add a ComposeView to GameFragment’s layout; update the file fragment_game.xml to include the changes below (in bold):
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Now that we’ve updated the layout file, let’s start adding composables to it.




Add a composable function for GameFragment’s content
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Just as we did with ResultFragment.kt, we’ll add a new composable function to GameFragment.kt that we’ll use for the fragment’s UI. We’ll name the function GameFragmentContent, and call it from setContent() so that any composables we add to it will run when GameFragment gets displayed.

Here’s what the new code looks like; we’ll add it to GameFragment.kt a few pages ahead:
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Reproduce the Finish Game button

Just as we did with ResultFragment, we’ll add composables to the GameFragmentContent composable function so that they’re displayed in GameFragment’s UI. We’ll begin by reproducing the Finish Game button.

The Finish Game button is defined using the following code in the fragment’s layout:
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As you can see, when the button is clicked, it calls GameViewModel’s finishGame() method.

We can reproduce this in Compose by creating a new composable function named FinishGameButton that we’ll run from GameFragmentContent. Here’s what the new code looks like; we’ll add it to GameFragment.kt a few pages ahead:
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Reproduce the EditText with a TextField

The next view we’ll reproduce is the EditText that lets the user enter a letter. We’ll create a new composable function named EnterGuess that uses a TextField, and accepts two arguments: a String for the user’s guess, and a lambda that specifies what should happen when the value changes.
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We’ll run the EnterGuess function from GameFragmentContent so that it’s added to the fragment’s UI. We’ll also add a MutableState object named guess to GameFragmentContent, which we’ll use to manage the TextField’s state.
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Here’s what the new code looks like; we’ll add it to GameFragment.kt a couple pages ahead:
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Reproduce the Guess button

Now that we’ve added a TextField to the UI that lets the user enter a letter, we’ll add a Button composable that passes the letter to the view model’s makeGuess() method.
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We’ll add the Button using a new composable function named GuessButton that we’ll run from GameFragmentContent. Here’s what the new code looks like; we’ll add it to GameFragment.kt on the next page:
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We’ve now reproduced three of GameFragment’s views with composables. Before we tackle the remaining ones, let’s update GameFragment.kt and take the app for a test drive.




The updated code for GameFragment.kt

Here’s the code so far for GameFragment.kt; update the file to include the changes below (in bold):
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Let’s take the app for a test drive.




[image: Images] Test Drive

When we run the app, GameFragment is displayed. It includes all its original views, along with three extra composables that let us make guesses and finish the game.

When we use the EnterGuess and GuessButton composables to guess which letters the secret word contains, the app registers each guess. If we make a correct guess, the letter is added to the secret word display, and if we make a wrong guess, the number of lives left is updated and the letter is added to the list of incorrect guesses.
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Now that we know the three composables we’ve added work, let’s tackle the remaining ones.




We’ll display the incorrect guesses in a Text composable

The next view we’ll reproduce is a TextView that uses live data to display the user’s incorrect guesses. Each time the user makes a wrong guess, it gets added to the incorrectGuesses property in the view model, and the TextView responds by updating the text it displays.

Here’s a reminder of the TextView’s code:
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We can replace the TextView with a Text composable so that it displays the same text, but how do we make sure the text gets updated when the incorrectGuesses property value changes?


Respond to LiveData using observeAsState()

As you learned in Chapter 18, composables are recomposed when any State or MutableState objects they depend on get new values. This doesn’t happen, however, for LiveData objects—like the view model’s incorrectGuesses property. If you try to use a LivaData object’s value with a composable, it won’t get redrawn when its value changes; it will just keep using the object’s initial value, so it won’t stay up-to-date.

If you want to make a composable respond to LiveData updates, you can do so using the observeAsState() function. This function returns a State version of a LiveData object so that any composables that depend on it are recomposed when its value changes.

You use the observeAsState() function with code like this:
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This defines a variable (whose type is State) that observes the view model’s incorrectGuesses LiveData property. It means that when its value changes, composables can respond.

Let’s put this into practice by reproducing GameFragment’s incorrect guesses TextView in Compose.






Create an IncorrectGuessesText composable function

To reproduce the incorrect guesses TextView, we’ll define a new composable function named IncorrectGuessesText. The function will accept a GameViewModel argument, observe its incorrectGuesses property, and use a Text composable to display its value in the UI. Each time the property’s value gets updated, the Text will be recomposed and display the updated text.

Here’s what the IncorrectGuessesText function looks like:
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As you can see, the Text composable in the above code uses a function named stringResource() to set its text. This function lets you use String resources with composables, and pass arguments to them.


Run IncorrectGuessesText from GameFragmentContent

Just like the other composable functions we’ve created, we’ll add IncorrectGuessesText to GameFragment’s UI by running it from the GameFragmentContent composable function. The new code looks like this:
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We’ll update GameFragment.kt a few pages ahead. First, see if you can piece together the code for the remaining two composables by having a go at the following exercise.






Compose Magnets
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Someone used fridge magnets to create two new composable functions (named SecretWordDisplay and LivesLeftText) that reproduce GameFragment’s two remaining views. Unfortunately some of the magnets fell off when someone unleashed the kitchen kraken. Can you piece the code back together again?

The SecretWordDisplay function needs to display the secretWordDisplay LiveData<String> property from GameViewModel. The LivesLeftText function needs to display the lives_left String resource, and pass it GameViewModel’s livesLeft LiveData<Int> property. Both functions need to be able to respond to live data updates.

@Composable
fun SecretWordDisplay(viewModel: GameViewModel) {

    val display = viewModel.secretWordDisplay..............................

    display..............................{

        Text(.......................................)
    }
}

@Composable
fun LivesLeftText(viewModel: GameViewModel) {..............................

    val livesLeft = viewModel.livesLeft

    livesLeft..............................{

        Text(.....................................................................)

    }
}
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Compose Magnets Solution
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Someone used fridge magnets to create two new composable functions (named SecretWordDisplay and LivesLeftText) that reproduce GameFragment’s two remaining views. Unfortunately some of the magnets fell off when someone unleashed the kitchen kraken. Can you piece the code back together again?

The SecretWordDisplay function needs to display the secretWordDisplay LiveData<String> property from GameViewModel. The LivesLeftText function needs to display the lives_left String resource, and pass it GameViewModel’s livesLeft LiveData<Int> property. Both functions need to be able to respond to live data updates.
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The updated code for GameFragment.kt

You now know how to reproduce all of GameFragment’s views with composables, so let’s add them to GameFragment.kt. Update the file to include the changes below (in bold):
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Let’s take the app for a test drive.




[image: Images] Test Drive

When we run the app, GameFragment includes all its original views, and their Compose equivalents.

When we try to guess which letters the secret word contains, the text in the SecretWordDisplay, LivesLeftText, and IncorrectGuessesText composables is automatically updated.
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We’ve now made sure that all of GameFragment’s composables work just the way we want. All that’s left is for us to remove the fragment’s views.




Remove views from GameFragment.kt

Just as we did with ResultFragment, we’ll remove GameFragment’s views by deleting its layout file. Before we can do this, however, we need to remove any references to the views from GameFragment.kt. We’ll also stop using data binding, as this is no longer needed.

Here’s the full code for the file; update GameFragment.kt to include all the changes shown below (in bold):
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Those are all the changes we need to make to GameFragment.kt so that it doesn’t inflate its layout or reference any of its views.

As the fragment no longer needs to have a layout file, we can go ahead and delete it after we’ve removed any references to it from the navigation graph. We’ll do this on the next page.




Delete fragment_game.xml

The navigation graph includes a reference to the layout file fragment_game.xml. We need to remove this before we can remove the layout file.

Open nav_graph.xml in the app/src/main/res/navigation folder, and remove the line that references "@layout/fragment_game" from the GameFragment section like this:
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Then right-click on fragment_game.xml in the explorer, choose Refactor, and select the Safe Delete option. When you click on the OK button and choose the option to do the refactor, the file is deleted.


We can also switch off data binding

One final change we can make to the Guessing Game app is to disable data binding. As you may recall, we originally enabled data binding so that views in fragment_game.xml and fragment_result.xml could interact with each fragment’s view model. Now that we’ve deleted the layout files, data binding is no longer required.

To switch off data binding, open the file GuessingGame/app/build.gradle, and remove the data binding line from the buildFeatures section like this:


[image: image]




When you’ve done this, click on the Sync Now option to sync the change with the rest of the project.

Let’s take the app for a final test drive.






[image: Images] Test Drive

When we run the app, GameFragment is displayed. This time, its UI is just made up of composables. They work exactly how we want them to.
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Congratulations! You’ve now learned how to add composables to an existing View-based UI, and even replace your UI with one that just uses Compose.

We think Compose has a bright future ahead of it, and you can find out more about it in the appendix. In the meantime, why not try adding composables to some of the other apps you’ve built in this book?




Pool Puzzle Solution
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Your job is to take code snippets from the pool and place them into the blank lines in the code below. You may not use the same snippet more than once, and you won’t need to use all the snippets. Your goal is to write the code for a fragment named MusicFragment that has no layout file and uses a composable function named MusicFragmentContent for its UI. A theme named MusicTheme needs to be applied to the UI, including any surfaces.
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Your Android Toolbox
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You’ve got Chapter 19 under your belt and now you’ve added integrating Jetpack Compose to your toolbox.
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Bullet Points


	Apps can include a mix of View and Compose UIs.


	Compose can be used in existing apps so long as the minimum SDK is 21, and the language is Kotlin.


	Before you can use Compose in an existing View-based UI, you need to add Compose options and libraries to the build.gradle files.


	A ComposeView is a View you can add composables to. You can think of it as a placeholder for any composables you want to add to your layout file.


	Composables can interact with a view model’s properties and methods.


	Use observeAsState() to make composables respond to LiveData updates.


	Once you’ve replaced an activity or fragment’s views with composables, you can remove its layout file.









Leaving town
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It’s been great having you here in Androidville

We’re sad to see you leave, but there’s nothing like taking what you’ve learned and putting it to good use. There are still a few more gems for you in the back of the book and a handy index to study, and then it’s time to take all these new ideas and put them into practice. Bon voyage!







Appendix A. Leftovers: The Top Ten Things (we didn’t cover)
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Even after all that, there’s still a little more.

There are just a few more things we think you need to know. We wouldn’t feel right about ignoring them, and we really wanted to give you a book you’d be able to lift without extensive training at the local gym. Before you put down the book, read through these tidbits.


1. Sharing data with other apps

If you want to share simple data with another app, you can do so with an Intent. You can think of an Intent as an “intent to do something.” It’s a type of message that lets you send data to another object—such as an activity—at runtime.


Sharing data with Android’s intent resolver

If you want to pass text to another activity, you can do so using code like this:

val sendIntent: Intent = Intent().apply {
    action = Intent.ACTION_SEND
    putExtra(Intent.EXTRA_TEXT, "This is some text.")
    type = "text/plain"
}
startActivity(sendIntent)

The code first creates an Intent named sendIntent. It uses the type property to specify the type of data that’s being sent (in this case plain text), and uses putExtra() to attach the data (here, it’s some text).


[image: image]




The action property tells Android which types of activity can receive the intent. Here, it’s set using:

action = Intent.ACTION_SEND

which means that only activities that can send messages can receive the intent.

The intent is sent using the line:

startActivity(sendIntent)

Behind the scenes, Android looks for activities across all the device’s apps that can accept intents with the specified action and type. If it finds multiple such activities, it displays an Intent Resolver screen, which lets the user choose which app they want to share the data with.
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Android then starts the activity, passing it the data.




Sharing data with the Android Sharesheet

In most cases, you’ll want to share data using the Android Sharesheet instead. This lets you specify who you want to share data with and how, and the code looks like this:
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As you can see, the code includes an extra call to the Intent’s createChooser() method. When this runs, it displays the Android Sharesheet like this:
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You can find out more about sharing data with other apps—and how to make your app receive data—here:

https://developer.android.com/training/sharing






2. WorkManager

There are times when you’ll want your app to process data in the background. This might be because it needs to access storage, for example, or it needs to download a large file.

As you learned in Chapter 14, you can use Kotlin coroutines for tasks that need to be executed immediately. But what if you want to defer the task, or have a long-running task that must continue to run, even if the device restarts?


Use WorkManager to schedule deferrable tasks

If you want to schedule a task to run in the background, you can use Android’s WorkManager API. It’s part of Android Jetpack, and it’s designed for potentially long-running tasks that are guaranteed to run even if the user quits the app or restarts the device.

You can even use WorkManager to run tasks when certain constraints are met, such as when WiFi is available, or chain complex tasks together.
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You can find out more about WorkManager—and how to use it—here:

https://developer.android.com/topic/libraries/architecture/workmanager






3. Dialogs and notifications

In Chapter 9, you learned how to show the user a simple pop-up message using a toast and a snackbar. These are useful for low priority messages that appear in the app, and don’t require any user action.

There are times, however, when you need to display a message that prompts the user to make a decision, or that’s displayed outside the app’s UI. In these situations, you can use dialogs and notifications.


Use dialogs to prompt the user for a decision

A dialog is a small window that appears in the middle of the screen. They’re normally used for situations where the user must make a decision before the app can proceed:
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You can find out how to create and use dialogs here:

https://developer.android.com/guide/topics/ui/dialogs




Notifications appear outside the app’s UI

If you want to remind the user to do something, or tell them when they’ve received a message, you can use a notification. Notifications appear on the device status bar and the notification drawer, and may appear on the device lock screen as well:
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You can find out how to create and use notifications here:

https://developer.android.com/guide/topics/ui/notifiers/notifications






4. Automated testing

If you create an app that’s intended to be used by thousands or even millions of people, you will quickly lose users if it’s flaky or keeps crashing. You can prevent many of these problems, however, using automated testing.

Two popular testing frameworks are JUnit and Espresso. When you create a new Android project, Android Studio usually includes dependencies for these in the app’s build.gradle file.

Automated testing usually falls into two categories: unit tests and instrumented tests.


Unit tests

Unit tests run on the development machine, and they check the individual pieces—or units—of your code. They live in the app/src/test folder of your project, and look something like this:

package com.hfad.myapp

import org.junit.Test
import org.junit.Assert.*

class ExampleUnitTest {
    @Test
    fun additionIsCorrect() {
        assertEquals(6, 3 + 3)
    }
}




Instrumented tests

Instrumented—or on-device—tests run inside an emulator or physical device, and check the fully assembled app. They live in the app/src/androidTest folder of your project.

We’ll show you an example of an instrumented test on the next page.




An instrumented test example

Here’s an instrumented test that checks whether a composable displays the correct text:

package com.hfad.myapp

import androidx.compose.material.MaterialTheme
import androidx.compose.material.Surface
import androidx.compose.ui.test.junit4.createComposeRule
import androidx.compose.ui.test.onNodeWithText
import androidx.test.ext.junit.runners.AndroidJUnit4
import org.junit.Rule
import org.junit.Test
import org.junit.runner.RunWith

@RunWith(AndroidJUnit4::class)
class HelloTest {
    @get:Rule
    val composeTestRule = createComposeRule()

    @Test
    fun shouldShowHello() {
        composeTestRule.setContent {
            MaterialTheme {
                Surface {
                    Hello("Fred")
                }
            }
        }
        composeTestRule.onNodeWithText("Hello Fred!").assertExists()
    }
}

Go here to find out more about using automated testing with Android apps:

https://developer.android.com/training/testing






5. Supporting different screen sizes

Android apps come in all sorts of shapes and sizes, and you want your apps to look good on all of them. There are several techniques you can use, including constraint layouts (which you learned about in Chapter 4), providing alternate layouts, and sliding pane layouts.


Provide alternate layouts

Android apps can have multiple versions of the same layout file that cater to different screen specs. This is done by creating multiple layout folders, each one with an appropriate name, and adding a separate layout file to each one.

To have one layout for devices with a width of 600dp or above (such as 7” tablets), and another for smaller devices, add an extra folder to the app/src/main/res folder named layout-sw600dp. Then put a layout for wider devices to use in the layout-sw600dp folder, and one for smaller devices in the layout folder.

When the app runs on a phone, it will use the layout in the layout folder as normal, and when it runs on a wider device, it will use the one in the layout-sw600dp folder instead.
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You can find out more about using width qualifiers here:

https://developer.android.com/training/multiscreen/screensizes#alternative-layouts




Use a SlidingPaneLayout

Some layouts include a navigable list of records, where clicking on an item displays its details. On small devices, you might want the details to appear in a separate screen, but on large devices, you might prefer to display the list and details side by side.

To deal with this kind of situation, you can use a SlidingPaneLayout to define separate panes for the list and details. The code looks like this:
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The layout uses the layout-width attributes of each pane to figure out whether they’ll fit side by side on the device. If the device is wide enough, the layout displays them next to one another, and if it’s not, it displays them on separate screens.

You can find out more here:

https://developer.android.com/reference/androidx/slidingpanelayout/widget/SlidingPaneLayout






6. More Compose features

In Chapter 18 and Chapter 19, we introduced you to building UIs with Compose. We think it has a bright future ahead of it, but it’s so new that at the time of writing, some of its libraries aren’t yet stable.

We didn’t want to leave without giving you a glimpse into the future, so here are some of the libraries and features we’re most excited about.


The Compose ViewModel library

In Chapter 19, we passed an existing view model to a composable so it could access the view model’s properties and methods. If you use the Compose view model library, this is no longer necessary; the composable can get the view model for itself.

Add the following dependency to the app’s build.gradle file:

implementation "androidx.lifecycle:lifecycle-viewmodel-compose:1.0.0-alpha07"

Then add code like this to the composable:
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Compose constraint layout library

In Chapter 18, we showed you how to arrange composables in rows and columns. If you need something a little more flexible, however, there’s the Compose constraint layout library. As you might expect, this library lets you position composables using constraints.

You can find out more about this library, and how to use it, here:

https://developer.android.com/jetpack/compose/layouts/constraintlayout




The Compose Navigation component

As you already know, you navigate between screens in a View-based UI using the Navigation component. You define a separate fragment for each screen, and the Navigation component decides which fragment to display.
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When you use the Compose Navigation component, you no longer need to use fragments. Instead, you define a composable for each screen, and the Navigation component decides which one to display.

To use the Compose Navigation component, add the following dependency to the app’s build.gradle file:

implementation("androidx.navigation:navigation-compose:2.4.0-alpha08")

Then use code like this for your activity:
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When the app runs, it looks like this:
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You can keep up-to-date with Compose here:

https://developer.android.com/jetpack/compose






7. Retrofit

In Chapter 14, you learned how to persist your data in a Room database held on the device. But what if your data is held remotely instead?

In this situation, you can use Retrofit. This is a third-party REST client for Android, Java, and Kotlin that lets you make network requests, interact with REST APIs, and download JSON or XML data.

You can find out more about Retrofit here:

https://square.github.io/retrofit/

You can also find out more about including Retrofit in your app’s architecture by going here:

https://developer.android.com/jetpack/guide




8. Android Game Development Kit

If you’re interested in developing games for Android apps, we suggest you check out the Android Game Development Kit (AGDK). This is a range of libraries and tools that let you develop, optimize, and deliver Android games.

The Android Game Development Kit includes game libraries for C/C++ game development. There’s a GameActivity, for example, which inherits from AppCompatActivity and uses a C API. There’s also a way of using the software keyboard in C, and handling input from game controllers.

Note

[Note from Marketing: Make sure you mention your book Head First C.]



You can read more about the Android Game Development Kit here:

https://developer.android.com/games/agdk




9. CameraX

If you want to use the device camera in your app, there’s a Jetpack library you can use called CameraX. This gives you a consistent API that works across most Android devices, and resolves device-compatibility issues. You can use it to preview, capture, and analyze images. There’s even an Extensions add-on that lets you access features used by the native camera app that ships with the device.

Read more about CameraX here:

https://developer.android.com/training/camerax




10. Publishing your app

Once you’ve developed your app, you’ll probably want to make it available to other users. You’ll likely want to do this by publishing your app through an app marketplace such as Google Play.

There are two stages to this process: preparing your app for release, and then releasing it.


Preparing your app for release

Before you can release your app, you need to configure, build, and test a release version of it. This includes tasks such as deciding on an icon for your app, removing any logging code, and modifying AndroidManifest.xml so that only devices you want to be able to run your app can download it.

Before you release your app, make sure that you test it on at least one tablet and one phone to check that it looks the way you expect and its performance is acceptable.

You can find further details of how to prepare your app for release here:

http://developer.android.com/tools/publishing/preparing.html




Releasing your app

This stage includes publishing your app, selling it, and publicizing it.

Before you publish your app we suggest you go here:

https://developer.android.com/distribute/best-practices/launch

It includes checklists and tips to help you publish and manage your app.

For ideas on how to best target your app to your users and build a buzz about it, we suggest you explore the documents here:

https://developer.android.com/distribute/best-practices/engage

and here:

https://developer.android.com/distribute/best-practices/grow
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startsutton. setonClickListener { -
if (trunning) ( L
setBaserine () stomaten
stopuaten. stazt () Gl
ruming = true sppirgmin
) e
=
d [N
comtadFopuateh
//he pause button pauses the stopsatch i

val pauseButton = findviewsyId<Button> (R.id.pause_button)
pauseButton. setonClickListener { MainAcHvity kt
if (running) (
saveotfset ()
stopwatch.stop()
running = false

//The reset button sets the offset and stopuatch to 0
val resetButton = findviewsyId<Button> (R.id.reset button)
resetautton. setonclickiistener {

offset = 0
setBaseTine ()
i Use the onSavelnstanceState method to save the state of

) £he offset, vunning, and stapwatch base properdis.

override fun onsaveInstancestate (savedInstancestate: Bundle) (
savedinstancestate. putLong (OFFSET_KEY, offset)
savedInstancestate.putBoolean (RUNNING_KEY, running)
savedInstancestate.putLong (BASE_KEY, stopwatch.base)
super.onsavelnstancestate (savedInstancestate)

)

We'se lebt out the code for the saveOREset) and

o T aseTimel) mebhods a5 you dor't need o update them
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1230004

Stopwatch This is a Chronometer view,

which displays the number
setonds that have passed.

When you click the Start button,
the setonds begin o increment:

O < When you ¢lick the Pause button,
the seconds stop intrementing

When you elck the Reset button,
the seconds 4ally goes back to 0.
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Device
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Up button) will
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InboxFragment.
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(©) e 2

elp
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00:19

The buttons work as they
did before, but now they've
eontrolled using view binding:
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Hey menu, do you
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for my toolbar?>

Q

°
onCreateOptionsMenu()

MainActivity

Yes, a Help item with
an ID of helpFragment.
Please display its icon.

<lmr>

menu_toolbar.xml
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import androidx cospose .foundation . Inage
import androidx .copose .foundatfon . layout .£11Max¥ idth
import androidx .compose .foundat ion . layout he ight.

import androidx compose 411 Modifier —/

import androidx .conpose 1. layout ContentScale omporstEeGn
Import androidx compose 1 res painterResource b
import andro idx .compose .u i .unit dp appisrcimain
Add bhese imports. b
=l
éComposab le Add the Header composable function nmms.wgnmm-n-r
fun Header (tnage : Int, description: String) { i
Tusgag MinAGivity kt

painter = painterResource (inage) .
contentDescription = description
modifier = Nodifier
he ight (180 .dp)
_FALMlaxY ideh O ,
contentScale = ContentScale .Crop

eConposab le
fun MamActiv inContent()
Header (R dravable sunrise, “sunrise image

- “This i what: the Header composable
ook like when the tode vuns

Ron Header from MaimpckivityContent.
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package com .hfad.tasks
N A.Ye his class.

import andro idx .room RoonDatabase
" Make sure the class extends RoomDatabase.

abstract class TaskDatabase : RoomDatabase () {
}
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To

Message

|£ the orientation is vertical, views are
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Tasks

1
|

applsrc/main
<CheckBox T~
android:id="@+id/task_done" 1€ the task is complete, the

ehetkbox. will be thecked.

android:checked="¢ { task. taskDone}" />
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import android.os.Bundle othe
ingort andzoid. fragment. app. Fragment
(ngort androld.vieu.LayoutIntlater
(ngort android.view.View '
{ngort androd.view.ViewGzoup

applsrcimain

(i
=
class SentitemsFragment : Fragment() |
SentitemsFragment
override fun onCreateView(
inflater: LayoutInflater, container: ViewGroup?, savedInstanceState: Bundle:
)¢ view? (
return inflater. inflate (R, layout. fragnent_sent_items, container, false)
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@Co lunnInfo (name = "task_name")

var taskName : String =

@Co lumnInfo (name = "task_done")!<
var taskDone : Boolean = false

These annotations
override the column
names that will be
used for these two
properties.
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PRCEEEE COm-NoE . PSR LITECOIVEIL A L e

inpor. andro ki .conpose . foundacion . isSyscenlrDarkTheme  Dar't vory if yar eadelocs
bl o ovs Were it
showing You the Theme kt code
inpore andro kix conpose nater ial.darkCo lors et e qmented for 5
impore andro kix conpose mater-ial. 1ightCo lors ey b provated dblerent
import andro ix .conpose .runt ine Composab le. Code for you depending on your
version of Android Studio

import. andro klx .compose material Materia Thene

private val DarkColorPalette = darkColors (
prinary = Purp1e200, 1
prinaryVariant = Purp1e700 TemperatureConvertar
secondary = Teal200
) This ¢ode defines light ‘applargimain
and dovk calor palebtes
private val LightColorPalette = lightColors( 1
prinary = Purp1e500 comitudtarpar o

primaryVarsant = Purple700, ) The tdors
dory = Tea1200 Hhemselves ave I
seemeRe e defined in Color kb ik

/* Other default colors w override
background = Color White

surface = Color White

onPrinary = Color White
onSecondary = Color Black,
onBackground = Color Black
onSurface = Color Black

-
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CTaml version="1-07 smoodingTmLL-oTe>
<menu xmins:android="http://schemas.android, con/apk/res/android">

<group android:checkableBehavior="single">

<item

"6+id/inboxFragnent”
"Gandroid:drawable/ic_dialog_email"

Tnbox" />

Pt the fivst two.
android: id="@+id/sent ItensFragnent” bems in 3 group-
android: icon="@android:dravable/ic_menu_send"

B nbor

android:title="Sent Items® />
</group> .
<iten android: tit1e="SUpPOrt"™> < Add s Support section -
<men> 2
<group android:checkableBehavior="single">

<ten
We've pud tel
e ety RO R—
et Gandroiaaravable/ic_nens help"
clecked, . il android:titie="help” />
on extra hghlght  </group> [

</wene>
</scem>
</mem>

7w

android:icor
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Yes, an extra item's
been added fo the top
of the List<Task.

T
(O

TaskltemAdapter TaskDiffltemCallback
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‘GuessingGame

applargimain
viewModelFactory = ResultViewModelFactory(result) Tava
viewodel = Viewtodelprovider (this, viewiodslFactory)

.get (ResultViewttodel : :class. java)

‘com hfad guessinggame

ResultFragment kt
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PECSESE O30 LIRS -ThEke
mport. dhis dlass.

Use generics bo say that
smport. android widget TextV iew TolLonhdapton woe th s
mport andro idx recyclerv iew w idget Recye ler iew TaskltemViewHolder inner elass

RecyclerV iew Adaprer<TaskItenAdapter TaskItenV iewHlo lder> () {

c1ass Tasklcentdapter
var data = list)fcTask> ()
secialue) [}
il = valie -
) notifyDataSe tChanged () aopain
ovarriia fin getltmCount() = dath a1 '"C.:v
com adtaske
class TasklIcenV tewllo er (va 1 rootView : TextView)
RecyclerVew.V tewho lder (rootV iew) { TaskitamAdapter

i Add the TaskltemViewholder imner class. Wel
2dd move tode o it over the next auple pages.
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]

GuessingGame
package com.hfad.quessinggane ]
appiarcimain
import androidx.lifecycle.Viewodel L
smport. androtdx. 1ifecycle MutableLivedata € [t . s, EI:;

Class GameViewdodel : Viewdodel() { o hfed. gHsesinggame

val vords = 1istof ("android”, “Activity”, "Fragment")
val secretword = words. random() .uppercase () ‘GameviewModel t

g:‘]j; (Ges val secretiordpisplay = = MutableLiveData<string> ()
s | var correctauesses = ==
propertics |var val incorrectouesses = MutableLiveatacsteings (1) & Cumae dhe byes of
wing v, |was val livesieft = MutableLiveData<Int> () e properties so
not ar. they use live data

init (

secrethordbisplay.valus = deriveSecrethorddisplay(
! We ned 4o ue seevetordDisplay’s vlue prferdy.

fun derivesecretWordpisplay() : String (

var display
secretiiord. forgach (

aisplay += checkletter (it.tostring())
)
return display

fun checkLetter (str: String) = when (correctGuesses.contains (str)) (
true > str

false >





OEBPS/assets/f0679-01.png
Iaport. andro . recyc e fon widget L ISCASDCT € 4 e Libhi e s o

the andraderecyeleview bbrary.
class TaskItemhdapter

Lsthdapter<Task., TaskTcahiapter TaskTteaV seuloer> (TaskDAfItzaCa thack 0) ¢

y This turns ToskltemAdapter into a List Adapter e Pass the adapter a
that works with Tasks and Task|temViewtolders. TaskDif§ HbemCallback
= B
?
wnirinn
|y

=

Ly

com hadtasks
T

TookttonAdaterkt
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class Nainictivity : ComponentActivity() {.Detine.an actiity. that.extends.| Cm-ynm{mb«&y
override fun orCreate (savedInstanceState : Bund16?) {(ervide. onCreateD.........

super onCreate (savedIns tanceState) . Call anCreate()in the superzlas.

setContent (.
Column (...
Text("This is my kivwen’)

Spacer (Mod if ier he ight(16 .dp))

Image ( - -
painter = painterResource (R .drawab le k itten)

contentescr pion = “Kicwen imoge” . .
modifier = Modifer border (1 dp. Color Black)
Spacer (lod ifier he ght(16 .dp))

Button (enClick = { )) {
Text("Click me")

D s what = s e
3 bhe app looks
like when the
¢eode vuns.
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PRCREES ‘oon TUia. taake
Imgort his class
fmport andro s Tifecyc fo Viewode1 &

Make TasksViewMlodel extend Viewhodel
class TasksV sevllode 1(val dao: TaskDao)

Viewllade10
s s 7 Vor aevTeokllens Past  TokDao obect
for the 4o TosksViewiMode]
Gk fan addTaskO (
name: val task = Task O 17_5: ::u.,: L;)w aw ;(;
"~ nexTaskNane) B ond v s
sk casklane = newTasidone ) U5 B g i
oo nserc (task) 4o add it b the database. =
T
) com.hfad tasks

ikl o
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Image (
painter = painterResource (R drawable sunrise) ,
contentDescription = "sunrise inage”,
modifier = Modifier e
-he ight (180 .dp)
_FillMaxi idth ),
contentScale = ContentScale .Crop €—This avgument scales the image.

Modifiers ave used 4o add extra opions to
Composables, suth as sebting the width and height
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<andro idx .compose .u1.p latform .ComposeV iew &—— This is all the code You need to add 3
android : id="e+ id/conpose_v few" Composeliew to a layout. . Put i wherever
android :layout_width="match_parent" You vant any camposables b apear in the Ul

SEaE, SRR E
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<fml version="1.0" encoding= LTS >

<layout
3mIns tandro id="http ://schemas .andro id .com/apk/ res/andro i
smIns :app="http ://schemas .andro id con/apk/res-auto"
smIns %00 1s="http ://schemas .andro id .com/wo Is'
0015 :context=" TasksFragnent’>
<data> Tese
<variable aonbEa
name="v tewllode 1 T
type="com hfad .tasks TasksV iewllode1” /> _J
<dara> T
Tayout
<LinearLayout
andro 1 : Iayout, w idth="match_parent
androxd : layout,_he ight="match_parent" fragment Gasks.xml

andro d ‘orfentat ion="vertical’>

<BdieText
/s

<Butron
/s

<andro xix .recyc lerv iew widget Recyc lerV iew
andro id : = "€+ 1d/ tasks_list"
andro id : layou'_w i th= "match_parent”
andro id : layout_he ight="0dp"
andro id : layout_we ight= "1
endro id ‘grav ity="top
app  layoutilanager="andro idx .recyc lerv iew w idget biaeasCr idLayou lanager”
app :spanCount="2" />

</LinearLayous )
i The grid vill have £wo columrs.

Use 3 avid layout, manager
instead of 3 finear onc.
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1

Stopwatch
cresources> ~
<string name="app_name">Stopwatch</string> aoniEFEmain
<string name="start">start</string>) | ~
Well wse these [
<string name='pauser>Pausec/stxing> [ (¢ M =
<string name='reset>Reset</string> s L

in the layout
</resources> valies

t
strings.xml
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b ind ing newGameButton .setOnC lickL istener {

view. findNavController()
nav igate (R. id .action_resu 1tF ragnent_to_ganeFragnent) ) The button vuns this
. ¢ode when it's clicked.
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Tex sow
andro 4 id="+ K/won_lost"
andro s layout_w idth="match_parent”
andro 4 : layout_he fght="wrap_content”
andro 4 igrav ity="center”
andro 4 :textS tze="285p"
andro - text= '@ {resu 1V sevllode 1 resu1c} " />

You won! The word was
ANDROID.

The TextView's text comes From
ResultViewModel's vesult property.
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The
fragment =
will intlude
these views

and a FAB.

Which type of pizza would you like?

O Diavolo

(@® Funghi

Please choose any extras:

Parmesan | Chilioil
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SLACERRL - RENEILAD, TATN, SHAECME. st aamol

. setAnchorview (bottomNavBar) <.
orewt) This anchors

the snackbar so that it
appears above the bottomNavBar view
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Hey, RecyclerView,

«add a new record to
the top of the list.

)

/
TotkiinmAdssiee

RecyclerView

Thanks, Adapter,
Tmonit.
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setUnClickListener { show loast }

TaskltemViewHolder





OEBPS/assets/4.png





OEBPS/assets/f0740-01.png
Respond to clicks
Navigate
Show record
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Activity launched

onCreate()

1
Gl

ﬁ onSavelnstanceState()

onSavelnstanceState()

gets called before

onDestroy(). [t gives  OnDestroy()
You a thante to save

Your activity's state

before the activity i
d )
stroyed Activity destroyed
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——> |Helo friend! Welcome to Jetpack Compose.
Hello everyone! Welcome to Jetpack Compose.

The bwo components ave
avvanged just how we vart.
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Setup
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Insert
Get tasks
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stopwatch.start() @This starks the

Chronometer.
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TasksFragment is the
Tasks app's main streen. Enter a task name

SAVE TASK

Arrange picnic
Book vacation | This is the vetyeler view:

Walk dog
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turvently uses all the
Views for its U].
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Guessing Game

You have 8 lives left
Incorrect guesses:

FINISH GAME
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Wele left ot
some of the
¢ode, snce al
wee deing
changing the
text that's
displayed.

T Wrnion="L0T SnonuingeTwEL =0T
<android. constraintlayout. widget.Constraintiayout

<Textview
android:layout,_widthe"wrap_content”
‘android:layout,_height="wrap_content"

amioiditest="hetso Bt et~
o Chavge the text heve from
“Hello World!” 4o *Po!

seniveiiin. prneiraintliamnt witiwt Sonstralnilaedts
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% o0 &

Guessing Game

The bhvee composables
we added are now
inchided in the U]

xooe

Guessing Game

We ean make guesses wsing the original
iews, or the new tompossbles

Guessing Game

The word was ANDROID.

When ve dlk on bhe Fish
Game butdon congable, the app
naigates & RestFragment
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override iun onOptionsitemSelected(ltem: Menultem)
//Code that runs when an item is clicked '\
, This vefers 4o he iten
that’s been clicked.

L
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/
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/
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buildscript {
ext.lifecycle version = "2.3.1") We've using these to say whith
ext.room_version = "2.4.1" versions of the Room and lifecyele
libraries we'll be using. They help
, keep things rice and onsistent.
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i
fun MainActiv inContent() {

Cotum { Header displays an Imase
Header (R .drawable .sunrise, ‘sunrise image”)<
TemperatureText(0)

) O Tenerature Tent dilays » Text
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v [ app
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el e

//¥our lambda code goes here & The tode you add 4o the lambda tells the
button's OnClickListener what o do when

heavs a3 eliek.
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eComposab le This is a composable function for the app's theme.
fun TemperatureConverterThene (
darkThene : Boo lean = 1sSystenInDarkThene () .&— See whebher the deice s

content: eComposable() () > Unit wing 3 light or dark thene.
) €
valeolors = if (darkThene) (<~ it the gaor plette
DarkCo lorPa lette.
}else {
LightColorPalette Tomy — .
¥
R
Mater ia TTheme ( PP p— g
colors = oS, i gefined in Typekt Y

<ypography = Typography .
shapes = Shapes . €~ guapekt defines an
content = ConteNt  shapes wed by bhe bne
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Next time you need a
ResultViewModel, use the
ResultViewModelFactory.

RCS

° o

ResultFragment ViewModelProvider
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There may be extra files
too, suth as image files.
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package con.hfad.bitsandpizzas SMTW_'
']

import android.os.Bundle applargimain

import. androidx. fragnent.app. Fragnent 5ol

import android.view.LayoutInflater .

impoxt. android.view.View L~

import. android. view. VievGroup comiadbpas

impoxt androids.appconpat . app. ApPCOTPALACL VLY L

Ampost e gaogieramdne At e Matar 2l Sootoms Ordereragment it

T T — We o longer necd &

Smport o G0ogLeandEei R ter kBT inorks s deete them

import android.widget .Toast
import con.google.android.material .snackbar. Snackbar
import con.hfad.bitsandpizzas.databinding. FragnentorderBinding

{mport the binding dlss.

Class Orderfragnent : Fragent() {
Private var binding: FrageentorderBinding? = mil) Dedve bhe binding
private val binding get() = _bindi and binding roperties

override fun onCreateview(
inflater: LayoutInflater, container: ViewGroup?, savedInstanceState: Bundle?
)t view { o Delete s e

St the—> binding = Fragmentorderbinding. inflate (inflater, container, false)
rdn3  ad view = binding.zoot Ui view bindi

P al cocines e - instead
(activity as AppCompatActivity) .setSupportact ionBar (binding. toolbar) ndVieByld)
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L. SETENES
<Linearrayout
xmins:android="http: //schemas .android. con/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
ayout_width="match_parent"
ayout_height="match_parent

SEEE=EG

LELR e .

BoorAdviser
‘applargimain
tools:context=".MainActivity"> (e
<spinner LD
android:id="@+id/beer_color” Tayout

android: layout_width="urap_content"
androids Layout_height="wrap_content®
android:layout_gravity="center"

android: Layout_margin="1¢dp"
android:entries="garray/beer_colors" /> %"

activity_main xmi

The beer_talor spimer gets its entries
From the beer_tolors String arvay.
<sutton

android:id="g+id/find_beer

android:layout_width="urap_content”

android:layout_height="wrap_content"

android:layout_gravity="center”

android: layout_nargin="1edp"

andzoid:bext="GString/find_beer" /> €=The Faud brer bublon ges s berk

from the find_beer String vesourte.

<Textview

android: id="@+id/brands"
android:layout_width="urap_content"
android:layout_height="wrap_content
android:layout_gravity="center”
android: layout_nargin="1edp"
android: text="gstring/brands" /> €— The brands ext view gets its text
</LinearLayouts> from the brands String vesource.
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Hey navigation graph,
do you have anything for
an ID of helpFragment>

Yes, its linked to
HelpFragment.

Navigation Controller
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val celsius = remember { mutableStateOf(0) )‘/ms shores the value of celsius
in the composable’s memory.
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Choose a izza type. —d
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lek he waer say what
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O oiawlo

-

Pamesan

chiol

When the wser clicks on this
Ploating ackion button it
displays a snakbar.

The snackbar gives the wer
information sbaut hev order.
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Secret Message

XD vir

Welcome to the Secret Message
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findViewById().. Will
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The text style looks slightly
different because we've applied
the default Material theme.
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ViewModel

View model objects are responsible for
business logic, and each view’s data

Model

This is the app’s database code, including
its entities and DAOs.

Database
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The Send button appears in the
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Message view above it

SEND
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import androidx compose material Surface
import andro1dx compose .runt ine Conposab le

class ResuldFragnent : Fragment() {

override fun onCreaveV ew(
inflater: LayoutInflater, container: ViewGroup?, savedlnstanceState : Bund1e?
) View? (
_binding = FragnentResulind ing . inflate (inflater, container, false) apply {
composeV dew .setContent {
Nater ia ITheme {

This adds —_—
RealtFragnentContent s aplies
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ResultFragmentContent () ) ComposeView, and aplies £ Ul
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) theme.
) O
3 ‘GuessingGame
3 ‘}m vesk of the code o S

doesn't need o charge o

} Java

L This s the ResutFragmentContent. composbe function Xy
eComposab le ‘com.hfad.guessinggame

fun ResultFragmentContent () {
} et aomantit





OEBPS/assets/f0011-01.png
Version Code name APl level
10 1

1.1 Petit Four 2

15 Cupcake 3

16 Donut 4
20-21 Eclair 57
22-223 Froyo 8
23-237 | Gingerbread 9-10
3.0-3.2.6 Honeycomb 11-13
40-404 | Ice Cream Sandwich 1415
4.1-43.1 Jelly Bean 16-18
44-444 | Kitkat 19-20
50-511 | Lollipop 21-22
60-60.1 | Marshmallow 23
7.0-7.1.2 Nougat 24-25
80-8.1 Oreo. 2627
9.0 Pie 28
10.0 10 29
1.0 I 30
12.0 12 31

Hardly anyone uses
these versions anymare

Mest devices wse
one of these APIs.
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. &— We've left out the package detlavation and import statements.
class MyFragrent : Fragment() (

override fun onCreateview(
inflater: LayoutInflater, container: ViewGroup?, savedInstanceState: Bundle?
view? {
val view = inflater.inflate (R.layout.fragment_ny, container, false)
val fab = view.findviewById<FloatingActionButton> (R.id.fab)
fab.setonclickListener (
Snackbar.make (fab, "Your order has been updates
+setaction("Undo") (
Toast.makeText (activity, "Undone!", Toast.LENGTH_SHORT)
Lshow()

. Snackbar . LENGTH_SHORT)

)
~show()
)

return view
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class MainActivity : AppCompatActivity() {

lateinit var stopwatch: Chroncmeter //The chronometer
var running = false //Is the chronometer running?
var offset: Long = 0 //The base offset for the chronometer

//hdd key Strings for use with the Bundle r
val OFFSET_KEY = "offset” Stopwaich
val RUNNISG. KiY = "riumning® [
val BASE_KEY = "base” appiargimain
override fun onCreate (savedInstancestate: Bundle?) { ava
, < Vou don't need to change the onCreatel) o hfad stopwatch
method so we've left out the code.
override fun onStop() {
super. onStop ()
if (running) (
saveofgset ()
stopwatch. stop()
¥
) Make sure ?m add the onStop() ard
enRestart() methods to your code.

override fun onRestart() {
super.onRestart ()
if (running) {
setBaseTine ()
stopwatch. start ()
offset

<o B Welve lekt out the code for the saveOffset(), setBaseTimeD), and
; onSavelnstanteState() methods as you don't need to update hem.
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and delete
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fun delete (recipe: Recipe)

]
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Voo
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L_J
MyApp.
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1]
T
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[pECagS: (o e eeale:

T see you want
o be able fo insert,
update, delete, and get
database records. Let

Jmport androd 1ifecyc1e LiveDara Infort heecaes

Import androdx .roon Dao

import androd roon De loce ~
import andro1ids roon Insert - me handle that for you
Import andro1ds roon Query [rpm!
import andro1ds roon Update eoiRRan 5

o o
Dao <— Mark the nterfie vith 8Dae T" :

interface TaskDao
Olnsert.
fun insert (task : Task)

eUpdate
fun update (task : Task)

Ichde
these

De lete
e | even e
et | delete (cask: Task) oS
mebhods. askDao

@Query (*SELECT * FRON task_table WHERE taskld = :taskld")
fun get(task1d: Long) : LiveDatacTaske

@Query ("SELECT * FRON task_table ORDER BY taskId DESC")
fun getA110 ¢ LiveDatacl. ist<Task>>
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R——

android:id="@+id/button?" )
MyConsiraintLayout

andzoid:layout_width="urap_content®
android:layout_height="vrap_content" sepTman
android:text="putton" />
e
<putton Yeb more buttons
android:id="@+id/buttons" L
andzoid:layout_width="urap_content
android:layout_height="yrap_content” activiy_mainxmi
androidstext="Button” />
v Here's the Flow.

<androidx.constraintlayout . helper.uidget. Flow
android: ia="+id/low"
android: layout_width="0dp"
android: layout_height="urap_content”
android: layout_marginTop="24dp"
app:constraint_referenced_id: The flow includes these views.
"button3, buttond, buttons, buttons, button7, buttons”
app: flow_horizontalstyle="spread”
2
app:1ayout_constraintEnd_toEndof="parent”
app:ayout_constraintstart_tostartof="parent"
app:layout_constraintTop_toTopof="parent” />
S SRATasaN DR PAARTIAvERE AMLA0OE CoBIt B ERET A

These options determine how the views are arvanged

£low_wrapode="chain”
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That's got me thinking... If all layouts
inherit from the View class, and a
layout is a type of View that can hold
other Views, does that mean that
layouts can hold other layouts?
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£un makeGuess (quess: Stxing) (
if (guess.length == 1) {
if (secretiiord.contains (guess)) (

correctGuesses += guess
secretiozdDisplay. value = deriveSecretiozdDisplay ()

) else § We need 4o e the vle property for
incorrectauesses . valu guess secrebiordDiplay and incorvectuesis.
remre—

Livesteft.value = livesleft value?.minus (1)

) This sbbracts | from vesLeft's

) value in 3 way that's mll-sae We need o wse alue here too
£un isWon() = secretiiord.equals (secretiiordDisplay. vaive, true)
£un isLost() = livesiefc.value 7: 0 <= 0
I£ the value is rll, he Ehis opeator veburns O
£un vonlostiessage () : String ( Thismeans that if bhe Ivesleft vale is mul or
var message = * less han or el 40 0, <o) ebums dvue.
i (isHon()) message = "You woni"

else if (isost()) message = "You lost!"

neasage += " The woxd was $secretiord. CuessingCame
zetun nessage wonki

T

comhfad gusssinggame.

GameViewitodoL kt
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build.gradle
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[ Done?
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[J Dpone?
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This is the
turvent Quess
button. We'll
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vith a Button
tomposable.
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Left)

val MutableLiveData<Int> value: 8
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second destination
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In the final step, we'll display
a list of tasks so that we ¢an
N the vetords we've enteved.

1D:2
Name: Book vacation
Complete: false

1D:1
Name: Walk dog
Complete: false
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<hHaml version= 1l 0" encoding= utr-8 >
<andro idx .5 13d ngpane layout widget S 1id ingPaneLayout
smIn tandro id="ht1p ://achenas .andro id .con/apk/ res/andro i
smns ‘app="http //achenas .androd .con/apk/ res-auto"
mIns o 1o="htp //schenas .andro id .con/ wols"
andro 4 layout_w idthe "match_parent”
andro i layout_he ight="match_parent”
001 ‘context=" MaimActiv ity ">

Thisis the pane for the lst (2 veeyeler view)

<andro i .recyc lerv iew w idget RecyclerV iew
andro i : 1d="@4 id/ recyc ler_v iew "
andro id : layou t_w kith="280dp"
andro id : layou_he ight="match_parent”

andro i :layout_grav ity="starc” /> This is the pane for e dekais
& (o PragnentContainerView
<andro uix . fragnent.app FragnentConta inerV isw
andro id "+ id/nav_host_fragment”

andro id inane="andro idx nav gation . fragnent Navlios tF ragment
andro id +1ayou v kith="300dp"
andro id :1ayou_he igho="natch_parent”
andro id  layout_we ight="1
app ide fou IelavHos o= "crue "
app mavGraph="enav igat on/nay_graph” />
PR SRS TR e A S
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tasks'  |iveDatasList<Task>>
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AND_

oot guesses .1

You won! The word was
ANDROID. 3

When the game s won o
lost, the ap ravigptes

ResultFragnent. The veslt
is displayed in ks ext view

When the app virs,
GameFragnent is dislayed

When ve make uescs
GameFragment's views are
“pdated wing data binding
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@ Diavolo

O Funghi

This is a vadio group with two
vadio buttons. Only one vadio
button can be selected at 3 Lime.
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We'll use a Frame ‘I:Jout to stack a
text view on top of a duck image

127 6 0 &

Frame Layout Example
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<Layat

</Layort>
Welcome
fragment_
Fragment welcome.xmi

WeleomeFragment uses
Lragment_weleome.xml

for its layout.
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<2xml versior

1.0" encoding="ut-8"2>

<Framelayout iy
Xmlns:android="http: //schemas.android.con/apk/res/android” Lol
xmlns: tools="http: //schenas .android. con/tools" M
i . Eam|
android:layout_width="natch_parent’ ot
android:layout_height="natch_parent" [
tools: context=".0rderFragnent"> rogmenCordersm

</FrameLayout>
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The activity

specifies what the
app does and how
it should intevact

with the user:
MainActivity
The layout specifies
Loyt S ;_:l:\aé the app looks
ike.

</Layoit>

activity_main.xml
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You tan download
the full code for
the thapter from
Linyurl-com/! wEad3.
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This s an edit “This is an edit “This is an edit
textwhose — text whose text whose
contents move: contents move contents also

the button the button move the button.
See how it
works?

The bubkon when cither edit text
expands, so it's ahuays below them





OEBPS/assets/f0525-02.png
You don't need to update your
<Pl vers fone"1.0" encod ing="utf- 7> tode jut yeb vl how you e
<layout €— A <layout> element goes at the layout’s root £ull ode 3 few pages ahead.
smIna andro xi="http //achenas .andro ud con/apk/rea/andro id”
sn1ns 00 ls= "heep / /schemas andro i .con/ w0 1a”

wo1s icontext=" Resu ItF rognent™> am]
A <data> ‘GuessingGame
m;_m data> L
defines ar <variable ‘applarc/main
wisie ! |
oy type="con nfad guess inggane ResultViewllode1” /> T
I},L@ </datas ot
binding, A view or view group clement for the layout’s view

L bierarchy gocs here. This i ke the layaut code for

3 “normal layout, that doesn't wse data binding, fragment result i

L —
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These are the lyout’s—1> ( The word was ANDROID.

original views
START NEW GAME

eve's the Text composable—7 [IS 2 composable

in ResultFragnent’s Ul
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Hompossh s
fun GameF ragnentContant (v iewode 1: CameV ievlode) { N
val guess = remenber { mutableStateOf("") )

Column (mod 1£er = Nod ifter £11Maxd e ())
Row(mod ifier = Mod ifier . £11 Maxk idth )
horizonta Mrrangenent. = Arrangement Center) {
SecrethordD isp lay (v sewllode 1)

¥
LivesLe fiTexc(v iewlode 1)

IncorrectfuessesText (v ieliode 1)

EnterGuess (guess value) { guess value = it }

Column (mod ifter = Mod ifser . £11 Mt xith ()
horizontalA lignment = Alignment Centerflorizontally) {
GuessButton {

v tewllode 1 makeCuess (guess valie uppercase )

guess value = **
1] You den't need 4o updte any of
F i ishGameButton { ‘the code on bhis page either

v iewllode 1. £1n sshGame ()
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Incorrect guesses:

When the user ¢licks
on the Firish Game
button, the app will
immediately navigate
to ResultFragment
and display the
setvet word.

letter
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37 &40 &

Beer Adviser

This is the

spimer, buk it ~

has no values in

it yet. We'll add The button and text

the values later (SRS | €@ —field are positioned

in the chapker underneath the spimer,
and centered horizontally.

Beer types
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We'll add a gap of —
lbdp avound the ]
edge of the U]

Enter a temperature in Celsius

0 Celsius is 32.0 Fahrenheit
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<Checksox
androxd
android
androd
androxd
androd
androd
androd
android
</Linearlayout
</andro idx .cardy iew
</ layouts

id="@+ 1/ task_done”

layout_w idth="match_parent”
layout_he ight="wrap_content
textS ize="16sp"

padd ing="8dp

clickab le="false"
exe="Done?

schecked="e{task .taskDone}" />

Display whether the
widget CardV tew> Hask is complede.
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N "
[~ running=true

B
| offset=15310

MainActivity -~

Device

\/‘ stopwatch.base=16791480
¥
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To 7“5: ave editable text views.

Message
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<data> This dekines 3 ResultViewModel

wvartable data binding varable named
KT tennlodl B v
Vi

name="resu 1tV ewllode 1 sult

type="com hfad guess inggeme Resu 1tV ievllode 1" />
</data> =~ ST TR





OEBPS/assets/f0282-02.png
@ . .
"

The back button appears at the bottom of the
deviee streen. Some users or devites might use
gestures instead, which sevve the same purpose
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<fxml version='l.0" encoding= utf-8 7>
<layout

semIns tandro id:

ttp ://schemas .andro d .con/apk/ res/andro id
smlns oo 1s="http ://schemas .andro d .con/too 1s

0015 :context=" CameF ragnent "> (.
GuessingGame
<data> B}
<varisble W"IL‘"L"&" |
name="ganeV sevllode 1" 1
“ype="com hfad guess nggame .CameV sewllode 1” /> "Lj
</data> eyt
<L inearLayout .

andro 11 Jayout_w with="natch_parent”

andro id : layou's_he jght="natch_parent”

androud iorentation="vertical"

Sdssidpaddnetiter Add tis Composeliew o the
layeut Fie st the end of the
oo ayouk Wel e it 40 208
Camposables b GancPragment’s Ul

<androidx .compose u1 platforn ComposeView
android : id="e+ id/conpose_v iew"
andro1d : layout_width="match_parent
android : layout._he ight="wrap_content"/>
</Linearlayouts
oy ———
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Please enter your secret message

NEXT

1\

This is what MessageFragment: will look like.
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Activity code
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val findBeer = findvViewByld<Button>(R.id.iind beer)

Speeify the type here, We vant the button
in this case Bubton vith an [D of find beer.
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Use live data
Protect properties
Add gameOver
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£ can take the e while to load,
o we sugaest you £ind something

else +o do while you've waiting. Like ——>>

qulting, or Codking a small meal

Hello World!

Android Studio treated th
et “Hello World” wthout
us telling it to.

10450 &

My First App

This is the name of the app.

=
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& This line specifies the XML format.
<2aml version="1.0" encoding="utf-8"7>
<Linearlayout xmlns:android="http: //schenas. android.con/apk/res/andzoid"

iyout_wideh="match parent” | The layout_width ard layout_height specify

Yo e .yout_height="match_parent” Sywhat size you vant the layout bo be.
LincirLayout> ientation="vertical" <<—.
to define a linear = n.;;mum specifies
layout. > S There may be other whether you vant bo display
ot tee views mmr, or horizanally.
</Lineariayout>
UnesriayeutExamplo
sopisrgimain
L]

=
il

o p—
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This is the Select Design
Surfate button Use it

4o see the Blueprint view
of your layout, the design
view, or both.
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Use this to display a

<string name="he1llo">Hello, %s </string><— personalized message
Hhe user, like “Hello, [ngo”
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Book vacatiol

Name: Book vacation
Complete: false

0:1
Name: Walk dog
Complete: faise

/P
This is TasksFragment.
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This initializes the

MutableLiveData</nt>
var livesLeft = MutableLiveData<Int>(8) <— with an lnt value of @
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The view hierarchy

<Lineartayout.
<wineartayou has 2 LincarLayort
<TextView. at ks voot.
<saittert.
</Lincartayout>

The Sbjeck EditTent
is at the same level in
the hievarchy 3¢ the

vested LinearLayant

<edittext.../>
</LinearLayout>

This is just an outline of the

tode o e Pevios oy The nested LinearLayout holds 3

Textiew and an EditTest
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Run bhis code when

VoI SNP0F = TANTIIHDTIF L TR =»

HORT)—STow-
Viewode  onTasiC Licked (cask1d) <= () 0

) of displaying  4nast.

bind ing .asksl ist.adapter = adapter

viewllode 1 tasks observe (v iewL ifecyclebmer , Observer {
12 et (
adapter submiel. ist(11)

»
Observe the mavigateToTask property.
viewlode 1 .nav igateToTask .observe (v fewl ifecyc leOwner, Observer { taskId ->
taskId? tet
Val action = TasksFragaentd irect fons,

e act tonTasksFragaentToEd 1tTaskFraguent (caskId)
i la iy | his FindNavController () nav igate (act on)
that's nok mll Viewllode 1 onTaskNav igated O
)
» (]
o
remm view ]
N somman,
override fun onDestroyV iew() { "
super onDestroyV sew () com fad tasks
binding = nunl L
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result="You won! The word was ANDROID.

ResultViewModel

ResultFragment

Device
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Make suve you add both lines

dependencies ( o your app’s buildaradle file

implementation "android.navigation:navigation-fragment-ktx:$nav_version"
implementation "androidx.navigation:navigation-ui-ktx:$nav_version'

We've adding an extra dependenty M
] for the navigation Ul c.,,.muuy CatChat
|

T

o,
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oo is
fun FinishCaseButcon (¢ licked: O > Unit) {

GusssingGamo
Button (onClick = clicked) { o
Text (‘Fintsh Gane") This i 4he FnihéiameBublon apptsrimain
) Composible funttion. [Som]
) £
it s s b Gimccit oy e L™
wele 3dds ment for it GaneFragmentCon comiae i
P 3dding an argumert. fo 1t GomeFragentCen o e
e o N
Co luan (wod ifter = Nod ifier . £i1Maxl idth ) . GG
" hor tzontalA1ignaent = Alignent Centerflor zontally) {
e wing et
e FntshGaneBucion (
e Viewllode 1 1n ishGame O
button ¥

)

3

“This adds FirithGameButton o the Ul and makes it eall
he view models EnishGame) method when iEs clicked.
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This is the FAB. We'l
We'l display this snackbar add it in step 3
when the wer-clicks the FAB. ~>
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. “fello World!”

Display the £ext..
Y D droid: text="Hello World!"™ />
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Navlg ation Graph
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& This is an empty card view with

vounded torners and clevation.
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val Toolbar = findvViewByld<MaterlialToolbar>(R.1d.toolbar)
setsupportActionBar(toolbar) <<
This 4ells Android 4o treat the
toolbar as though it's the default
app bar and display the app's name.
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4200046 R

My Constraint Layout

6808

The buttons are evenly My Constraint Layout
spated cut when the sereen

is porbrait or landscape

N
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GameFragment
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<Layout>

<Layonb|

task item.xml var Task
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<Butwon
android  id="€4 i/save_butron”

N This makes the
andro id layou t_w idth="wrap_content bublon call the
andro 1 layou t_he ight="wrap_content’ view model's
andro id  layout_grav ity="cente: 2ddTask() method

i when it clicked.

andro id stext="Save Task”

android :onClick="6{() -> viewllode1.addTask 0}" />
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dependenc ies {

1mp lementation

L]
This adds the “"“E |

veteler view ibravy.

‘andro idx .recyc lerv lew recyc lerview:1.2 .1 j
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This is the name
of the project.

oo [/ We've curvently
MyFirstApp = app = src | main | java - com A d'sl’l"‘/"‘B files
and foldevs
5 %é — using the
Android view
B 0 manifests of the explorer,
L Miava which is the
E ~ [ com.hfad.myfirstapp default. You
3 & MainActivity ¢tan thoose
S > [ com.hfad.myfirstapp (androidTest) 3 diffevent
s > [ com.hfad.myfirstapp (test) explorer view
§ v e by clieking on
] > [ drawable These the avrow next
v [n layout o “Andvoid.”
& {—— Liles and ndroid. .
I i activity_main.xml
> b mipmap folders
5 v bn values ave all
2 & colors.xml intluded
Z‘, i strings.xml n ﬂ“
£ > In themes (2) project:
£ > a Gradle Scripts
2
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livesLeft=8
correctGuesses="A"
incorrectGuesses="
secretWord="ANDROID"
secretWordbisplay="A_____

GameViewModel

updateScreen()

GameFragment

Device
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onlaskClicked()

- >
)

-havigateToTask.value=9

CardView TasksViewModel
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Scrolling toolbar
Collapsing toolbar
Views

Respond to clicks
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$lomposab le
fun GuessButton (clicked : () -> Unit) {

Button (onC Lick = clicked) { o dort e o v vy

Text("Guess!") of bhe code on Hhis page

eConposab le
fun IncorrectGuessesText(viewllode1: GemeV iewlode) {
val incorrectGuesses = viewlode 1. incorrectGuesses .observeAsState ()
incorrectGuesses value? . let {
Text(stringResource (R string . incorrect_guesses . it))

3

d ‘GuessingGame
M

SCenpesshle appiargimain
fun L ivesle ftText(v iewlode 1: GameV iewModel) { ]

val livesleft = viewllodel.livesleft .observeAsState () Java

livesleft value? .let {

Text(str ingResource (R .string . 1ives_left, it)) ‘com.hfad.guossinggame

¥
) ‘GameFragment kt
eComposab le.

fun SecretfordD isplay (v iewdlode 1: CameV ewllode 1) {
valdisplay = viewllode].secrediordD isp lay observeAsState ()
display value? let {
Text(text = it
letterSpacing = 0.1 .em
fonSize = 36 .5p)
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HelloPreview =3

Hello Virginia!

Hello Zan!
Hello Katie!

/(\

The preview of
HelloPreview
looks like +his.
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Navigation TasksFragment

starts with ¢an navigate to
TasksFragment- EditTaskFragment.
taskld
>

TasksFragment EditTaskFragment
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PECIEE CemiREEsans

import android.os.Bundle
import androidx.fragment.app. Fragment

port. andcoid. viaw, ViewGzoum o

class TasksFragment : Fragment() { com.hfadtasks
private var binding: FragmentTasksBinding? = null
private val binding get() = binding

TasksFragment kt

override fun onCreateView(
inflater: layoutinflater, container: ViewGroup?, savedInstanceState: Bundle?

)i views (
_binding = PragmentTasksBinding.inflate(inflater, container, false)
val view = binding. root

return view

override fun onDestroyView() (
super.onDestroyView()
_binding = null
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The GuessButton composable function has a lambda
@Composab le v argument that specifies the Button's behavior.
fun GuessButton (c licked: () -> Unit) {
Button (onClick = clicked) { r_l

Text ("Cuess!") m-mtem
3 ) applsrcimain
L
Tava
Conposab le T
fun GameF ragmen tContent (v iewlode 1: GameV iewllode1) { com. mn‘—,utunwm

valguess = remember { mutableState0f("") } |
GameFragment kt
Co lumn (mod ifier = Mod ifier. fillMaxWidth()) {
EnterGuess (guess value) ( guess value = ic }

Column (mod 1£er = Modifier £11Maxidth () ,
horizontalAlignment = Alignment CenterHorizontally) {
GuessButton {

2’:2&1’1:3 ) 7 iewllode 1 makeGuess (guess .va lue uppercase ())
to the second guess .value
. When clicked, the Button vil call the

Column 3
omposable so makeGuess() method, and set. the value of
ety TGameButon ¢ e f::f rable &5 Dain so clears th
hoicntilly. Visshiods1 Fin ishGens ) Lextin the Enteréuess TextField
i
)
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"Beer color is Amber”

MainActivity TextView
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127 60 &

Frame Layout Example

It a duck!

N Notice how the
“It's & duek!”
text has been
stacked on top
of the image.
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L]
super .onResume () L
if (running) ( appiarcimain
Use view setBaseTime ()
binding here. —> binding. stopwatch. start ()
offset = 0

override fun onResume() { st

v

‘com.hfad stopwatch

MainAcivity kt

override fun onsaveInstancestate (savedInstancestate: Bundle) {
savedInstancestate.putLong (OFFSET_KEY, offset)
savedInstancestate.putBoolean (RUNNING_KEY, running)
savedInstancestate.putLong (BASE_KEY, binding.stopwatch.base)

Super.onSavelstancestate (savedInstancestate) (s yiew binding here foo

//Update the stopwatch base time, allowing for any offset
fun setBaseTime() {
binding. stopwatch.base = SystemClock.elapsedRealtime() - offset

We need o use the binding property here 35 well

//Record the offset
fun saveoffset() {
offset = SystenClock.elapsedrealtime() - binding.stopwatch.base

And heve.
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/

ResultFragment ResultViewModel
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> 7 GameFragment
MainActivity
Device
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class Lottarytraguent : Fregmenti] i
private var binding : FragnentlotteryBind ing? = null
private val binding get() = binding!!
latein it var vievllode 1 LotraryV iswlode 1

override fun onCreateV sew(
inflater: LayoutInflater, container: ViewCroup?, savedInstanceState : Bundle?
) View? ¢
_binding = FragnentlotteryBind ing . inflate (:flater, contater, false)
valview = binding .root
viewlode] = Vsewllode IProv ider (th is) get(LotteryV sevllode 1: :class java)

Viewlode 1. (v iewL 1fecyc 1eOmer . { newale >

bind ing numbers text = Winn ing nunbers
»

overrsde fun onDestroyV iew()
super onDestroyV sew()
_binding = null
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The Spli option lets you
e the Fle' eode and

& v
oo RS9 B Ossign
d *
acomosabte .
Text( et "Hello $1AM yodve made any tode chinges
¥
PreviewMainActivity -3
Hello friend! Welcome to Jetpack Compose.
o} Hello everyone! Welcome to Jetpack Compose.

ePrevicn(showtackground =

@Composable

fun Previewmanictivity
o |

HettoC nane: *fris
HelloC rome: “ever
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o Fird the TextView with an [D of brands

val brands = £indViewById<TextView> (R.id.brands)
brands . text Gottle of geer" ©— Gut the text to “Gottle of geer”.
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<data>
<variable
nane="myV iewllode 1°
type="com hfad myapp MyV sewllode 1" />
</data>

<Linearlayout ...>

<Butcon
androd : ide "6+ id/buton”

andro & : layout_w dth="wrap_content” This expresion ies data bindm &

andro i : layout_he ight="wrap_content” eall the view models eatleeCream()

andro i text="Eat Lce Crean® method when 13‘ bubton is clicked.

ol @ ()2 myViewMoc N85 e N

</Linearlayout
S —_—
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ey

The <TextView> dlement
deseribes the test in
the layout:

android: layout_wi

android:layout_height-

android: text="tiello Worl
o

‘wrap_content”
rap_content"

This is the text that's being displayed
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Here is your encrypted message: Welcome to the Secret Message
app! Use this app to encrypt a secret

tpyrcne of tnaw ew egassem a si ST message. Click on the Start button to
begin.
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GameFragment ResultFragment

Device
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N The navigation
) graphis like a
QPS that tells
jou how to get
L gt
destinations.

Navigation Graph
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<
<Layad \view‘ /
/s Model TasksViewModel

fragment_tasks.xml var TasksViewModel
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You tan download
the full code for
the thapter from
Linyurl-com/! wfad3.
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<Layout>
<SLayts

MainActivity activity_main.xml|
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binding. fab. setonClickListener {
Rep: QJC
eplac

Find/iewByldO PP TP
peve with viw  Val pizzaType = binding.pizzaGroup.checkedRadicButtontd  Nap

inding if (pizzatype == -1 { " lise view binding heve o0
Val text = "You need to choose a pizza type"
Toast makeText (activity, text, Toast.LENGTE_LONG) .show()
) else {
var text = (vhen (pizzaType) (
R.1d. radio_diavolo -> "Diavolo pizza®
else -> "Runghi pizza’

n

ety | rox += 12 (otnetng parmesan. sscheckee *, entza passenant eze **

with vew birding, | #eh ok ios fiaduieubyidechi e e —
text += if (binding.chilioil.ischecked) ", extra chili oil" else "
‘Snackbar.make (binding. fab, text, Snackbar.LENGTH_LONG) .show ()

) Aecess the FAB
wsing binding

return view

override fun ondestroyview() {
super .onDestroyview ()
_binding = null

Duereide the enDestroyVien)
et mebhod 5o that when
the Iragnent tan no longer actess {
s views, _binding is set to mll. P

‘com.hfad bifsandpizzas
7
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Thanks, T'll add

Hey, RecyclerView,
it right now.

there's a new task

record at the top
of the list. °

TaskitemAdapter RecyclerView
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PECHED DO RSN PNNDLITAY ]

StsangPizzas
import. android.os.Bundle
import android. fragnent.app.Fragnent  appiarimain
import. android.view. Layout ntlater ‘o
import android. view.view T
import. android. view. VievGroup
com fad bifsandpizzas

class oOrderfragment : Fragment() {
Orderfragment kt
override fun onCreateView(
inflater: LayoutInflater, container: ViewGroup?, savedInstancestate: Bundle?
)i view? (
return inflater.inflate (R.layout.fragnent_order, container, false)
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class TaskltenAdepter : RecyclerV iew Adepter<Taskl cenAdapter Task [tenV iewho lder> () {
var data = list0Task> ()
set(value) {

field = valie
notifyDataSeChanged ()
¥
override fun getltenCount() = data.size

override fun onCreateV sewHo ker (parent: ViewGroup , viewType : Int)
Task]tenV sewHo lder = TaskItenV iewHo Jder . in FlateF rom (parent)

override fun onl indV sewHo lder (ho lder : TaskItenV iewHo Mer, pos ition: Int) {
val item = data[position]
holder b ind ( item)
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Impork b dass

import com.google.android. material . bottomnavigation. BottomNavigationview

class mainactivity : Appcompatactivity() (
override fun oncreate (savedinstancestate: Bundle?) {
super.oncreate (savedInstancestate)
setcontentview (R.layout..activity_main)
val toolbar = findviewByldaaterialToolbar> (R.id.toolbar)
setsupporthctionsar (toolbar)
val navHostFragment = supportFragmentianager
- findFragnentById (R.1d.nav_host_fragnent) as NaviostFragment
val navController = navlostFragnent.navController
val builder = AppBarconfiguration.Builder (navcontroller.graph)
val appRarconfiguration = builder.build()
toolbar. setupiithavcontroller (navcontroller, appBarconfiguration)

val bottomNavView = £indviewById<BottomNavigationview> (R. id.botton nav)
bottomNavview. setupi thNavControl ler (navController)

) £o the navigation tontroler

override fun oncreateoptionsienu(menu: Menu): Boolean {
menuInflater. inflate (R.menu.meny_toolbar, menu) .
return snper onCreateoptionsieny (menu)

! for the toolbar  applarcmain
IS s o methods are oy rexved
L e Theyee vk recded Tor T bottom avigtion bar s
esaseis fun Saytinmeetonkeceroa itans Mmustanys Soctsat |
val navcontroller = findNavController (R. id.nav_host_ragnent)
i commigcsenat

return item.onlavbestinationselected (navcontroller) T

11 super.onoptionsItenselected (item
¥ MainAcTvity i
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override fun onb indV tewllo der (ho lder : TaskTtenV iewHolder', position: Int) {

val iten = datalpositionl<— gy
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lateinit var viewodelfactory: ResultviewodslFactory
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override fun onCreateview(

inflater: LayoutInflater, container: ViewGroup?, savedInstancestate: Bundle?
Ve view (

val result = ResultFragnentArgs. fromBundle (requireArgunents()) .result

vieodslFactory = ResultvieiodslFactory (result)< Creste a vew model ficlory okjct
Viewiodel = ViewNode1Provider (this, viewiodelFactory)

Pass the view
gt (Resultviewodel : class.3ava) ol factory
oy o the view
) The view model provider uses bhe view model provider

model factory bo ereate a view model
object i one doesn't aeady exist.
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super.onDestroyView ()

The Fragment can't aceess its layout
_binding = mull € ;{ter onDestroyView() is called, so

_binding is set to null again.
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package com.hfad.guessinggame [

import androidx.lifecycle.Viewsodel

class Gameviewdodel : Viewdodel() (
val words = 1istOf ("Android", "Activity", "Fragment")
val secretword = words.random() .uppercase ()
var secretwordpisplay
var correctuesses

These propertis are
needed to play the game

var incorrectGuesses =
var livesLeft = 8
Call his method in an init block. This
init ( o vors when bhe dlas s nitdaed
secretwordpisplay = derivesecretwordpisplay ()

How the secret word should be displayed on the sereen
fun derivesecretWorddisplay() : String (
var display
secretword. forEach {
display += checkLetter(it.tostring())

)
return display
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<manifest xmlns:android="http://schemas.android.con/apk/res/android”
package="com.hfad. catchat™>
<application

e

android:allowBackup="tru

android:icon="dnipnap/ic_launcher®  Thi is the wer—Friendly
android: 1abel="@string/app_name" <— rne of the spy.

android: roundIcon="¢nipnap/ic_launcher_round"

1

catchat
android: supportsRt1="true” o
android: theme="¢style/Theme .Catchat™> <—Tjjs i the theme apprgimain
<activity that's appled to f
o ity the
android:nane=" .Mainactivity e Aokt

android:exported="true">
<intent-filter>
<action android:nam

‘android. intent .action.MAIN" />
ame="android. intent .category. LAUNCHER" />

<category androi
</intent-filters
</activity>
</application>
SiuseEaasuc
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</menu>
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+id/startrragnent”
android:name="com. hfad. store. HomeFragmen
android:1abel="Home" />

<fragment
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+id/homeFragnent”
"com.hfad. store. StartFragnent”
“Hello" />

android:name:
android:label:

<fragment
android:ide

+id/orderrragnent
android:name="com.hfad. store,OrdersFragnent™
android:label="Orders" />

<fragment
android:ide

+id/accountFragment™

="com.hfad. store. YourAccountFragment”
android:label="your Account" />

</navigation>

android:name:
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</tragnent> ]
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<arqusent -
android:nanes="result"
This action lets app: argType="string" /> &— ResltFragment actepts
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super . onRestart () on e et pate.

override fun onRestart() (

if (running) (
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stopwatch. start ()
offset = 0
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class MainActivity : AppCompatActivity() { BeaAiiner

override fun oncreate (savedInstancestate: Bundled) (  pprimain
super.onCreate (savedInstancestate) '
setContentview (8. layout .activity_nain)
val findBeer = finaviewByld<Button> (R.id. find_beer)

£indaeer. setonclickListener {

} Add the getBeers) method 4o Maimhctiibykt. The MainActivitykt

¥ method is pure Kotling nothing Andraidy about it

fun getBeers (color: String): List<string> (
return when (color) (
"Light" -> 1istof ("Jail Pale Ale", "Lager Lite")
"Amber" -> 1istOf ("Jack Auber", "Red Moose")
"Brown" -> 1istOf ("Brown Bear Beer", "Bock Browni
else -> 1istof ("Gout Stout", "Dark Daniel")
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You dor't need o
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name: iewMode 1"
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</data>
<LinearLayout e
andro id : layout_w idth="match_parent”
andro id : layout_he ight="match_parent” applsrgimain

andro i ‘orfentation="vertical’>

o
<EditText Il
andro id : id="€+ id/ task_name fopat
androd : layout_w ith="match_parent”
androd : layout_he ight="wrap_content” fragment_tasks.xmi

android : inpu tType="text"
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andro id text="€={v iewllode 1 newTaskName} " />

<Button
andro id : id="+ id/save_button"
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andro id :text="Save Task"
andeo ;o 1sck= 000} <> viowllodel addTaskD}* />
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override fun onCreate(savedInstancestate: Bundle?) {
super.onCreate (savedInstancestate) indViewByldO aets 3
setcontentview (R layout.activity_main) velorie b e bulen 10
- that we ean call its methods.
val startButton = findviewById<Button> (R.1d.start button)
startautton. setonclickListener {
//code that does something
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<rml version="1.o" encoding="ute-s2> \ FragrentCantinerView
<androidx. fragment.app. FragmentContainerview

xmlns:android="http: //schemas. android. com/apk/res/android"

xmlns:app="http: //schemas. android. com/apk/res-auto"

android:id="0+id/nav_host_fragment"

android:layout_width="match parent" The FragmentContainerView

bolds 3 NavhostFragment.

android:name="androidx. navigation. fragment NavHostFragment"
app:navGraph="¢navigation/nav_graj
app:defaultNavHost="true" />

androi

:layout_height="match_parent’

Theve are two
extra atbributes.
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) The.Buton clasing parenthess

i is mykiten
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Sure, buddy,
leave it with me.

The menu item's
been clicked. Think
You can hande if>

Q
o

onOptionsTtemSelected()

MainActivity Navigation Controller





OEBPS/assets/f0628-04.png
class TaskItemAdapter : RecyclerView Adapter() {

This is all the ode we need for
the getltemCount() method.

override fun getItemCount() = data.size
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You didn't need 4o use these magnets
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package com hfad .tasks {

i
por. andro .08 Bundla

npor.andro s fragnent.app Fragnent “""’tr-

import android .v iew Layoutlnflater

smport andro 1 v sew View L‘H
npar. andro . o Y ieGrou com i tata

e T AT g Fomman <— We no lovger need Bis
import 50 vemare it
import. andro idx . 1ifecyc le Observe”
import andro i 1ifecyc e V ewllode Prov ider
import androidx .nav igat ion . fragaent .FindNavContro ller &<
import com hfad .tasks datab ind ing FrognentTasksB ind ing

TaskaFragment kt
Import 4his lass.

clasa TasksFragnent : Frognent() {
private var _binding : FragnentlasksB ind ing? = nu1l
private val binding get() = _binding!!

override fun onCreateV iew (
inflacer: Layoutlnflaver ., contaner ViewGroup? , savedInstanceState : Bund 167
)i View? ¢
_binding = FrognentTasksl nd ing . inflate (inflatar, container. false)
Val visw = binding.reot

val application = requ ireNothull(th is acti ity) .application
val dao = TaskDatabase getlnstance (application) taskDao

val v iewliode Factory = TasksV iewllode Factory (dao)
val viewllode 1 = V tewliode IProv ider(
this, vienllode Factory) get(TasksV sewlode 1: iclass . java)
binding viewlodel = v iewllode 1
bind ing . 1ifecyc 1eOwner = v el ifecyc leOmer
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feve's the draver iton 7" .

[t's sometimes called a
burger ion instead
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You tan also vun the app by elicking bi\s button.

{ My First App ~ activity_main.xml [My_K(y
A | =map v [LPixel 3APIZ0 v | P

MainActivity.kt

Make sure the AVD is slected
before vunning the app- Heve,
we've using a Pixel 3.
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pizzaGroup: RadioGroup

Fragment
OrderBinding

Fvasmen{_ovdevxvnl
intludes a vadio group
whose [D is pizza_group,
so FragmentOrderBinding
has a Radiofroup property
named pizzaGroup-
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packege com.niad .Diteencp izzes

smport android v iew Layoutlnflater
soport. androd v iew V tevGroup
soport. andro i recyclerv tew v idget L isthdaptar
s inding clas.
mport andro idx .recyclerv iew w kiget RecyclerVion Import. the layaet's binding

mport con hfad b itsandp izzas databind ing | P i2ZaltenBinding |

class PizzaAdapter
: ListAdapter<Pizza, PizzaAdapter P izzaV iewllo lder> (P 1zzaD 1£fl tenCallback) {

override fun onCreateV ewHo lder (parent: VieGroup , viewType: Int)
+ PizzaV iewo lder = P izzaV iewHo lder . in FlateFrom (parent)

override fun onB indV iewo lder (ho lder : P izzaV iewHlo ler, position: Int) {
val item = getltem(pos ition)
holder b ind (item)
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When the user clicks
ona task, show its
ID ina toast.

Q

TasksFragment TaskltemAdapter
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L nearlayout

smns tandro

i="http 1//achenas .andro id .con/apk/ rea/andro &”
smins tapp=

tp i/ /achenas .andro i .con/epk/ res-aut"
andro i  layout_w ith="nateh_paren
andro1d  layout_he ight="natch_parenc
S erenaren et Use i clement. £ 2dd bh recyeler vew
<. androidx.recyclerviewwidget . RecyclerView
endroid : id="€+ 1/ recycler’ R Use this type of layout manager to
andro i ¢ layout_w idth="match_parent display skeps in a staggered arid.
andro layou,_he ight= Tmatch_parent’
3pp:. layoutManager = androldx ecyclerviewwidget . StaggeredGridLayoutianager "
app:. spanCount = "3 ”
/L searLayouts

N
Make the staqueved arid have three cokimns.
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This is the
data that's =
used in the

vetyler view

Data
Source

Adapter

—>  ]—

Recycler
View

The adapter ,:E data from the
data source inko each rtem's layout.

& The veeyeler view
uses the adapter
to dglay the data
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fun TemperatureText (celsius: Int)
val fahrenheit = (celsius.toDouble()*9/5)+32
Text ("Scelsius Celsius is Sfahrenheit Fahrenhei

¢conposable You don't need o change any
fun ConvertButton(clicked: () -> Unit) { of the tode on this page
Button (onClick = clicked) (
Text ("Convers”)

eComposable
fun EnterTemperature (temperature: String, changed: (String) -> Unit)
TextField(
value = temperature,
label = { Text("Enter a temperature in Celsius") },
onValuechange = changed,

modifier = Modifier. £1llMasWideh ()
)
, TemperatursConverter
econposable epplarcima
fun Header (image: Int, description: String) ( o
Tnage (
painter = painterResource (image), o hfad.temperatursconverter

contentDescription = description,
modifier = Modifier

~height (180.dp)

- £illmaxidth (),
contentscale = ContentScale.Crop
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onCreateView()

/

ResultFragment ComposeView
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-+ ,
- Delete all of hse ines so bhat we'e ro
Tngr veberving o any views
S ——
-
U
Den't =31 Iialgu i method since
delete 5 o longer necded.
ol i o]
, . GuessingGame.
—bnding i i ]
= main
— avpireiman
) G
L.
ecomposable ‘com.hfad. guessinggame
fun FinishGamesutton(clicked: () -> Unit) { {
Button (onClick = clicked) ( Gamettigmentit

inish Gar

"

ecomposable
fun Enteruess(guess: String, changed: (String) -> Unit) {
Textrield(
value = guess,
label = { Text ("Guess a lette:

onvaluechange = changed
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Q.

Task

var Task

We'll nake the vecyeler view
use data binding by adding

a Task data binding variable
(named £ask) to the layou{
vied by ks items. Each view
will then be able 4o act data
Lrom the layout’s Task object
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This indicates that this is 3 String resource.
<string name="find beer">Find Beer</string>

[£s name is “Find_beer”. [t value is Find Beer.
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]

The button £ills the available space.

The butkon s centered,
and fills up 3l the
horizental sace

The bubbon reeds to streteh
in ll dicctions, o it veqires
Conshraints on all eds, and

its vidth and height reed to
be set o Ody.

layout_vidth: Odp
layout_heioht: Odp

layout_vidth Odp
layout_height: wrap_content

The bubdon needs 4o stretzh
horizantall and be centeved
verbially [ therefore needs
constrainks o al edaes ax
for €, bt s vidith is set 4o
Odp and it height s set o
wrsp_tontent
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Becragiser
g
L)
soptargmin
. )
class MainActivity : AppcompatActivity() { =
T
override fun onCreate (savedInstancestate: Bundle?) ( ‘com htad Bgaradiser
super.oncreate (savedInstancestate)
setContentview R, layout  activity_nain) MainAGviy K

val findseer

f£inaviewById<Button> (R. id. find_beer)
findBeer. setonclickListener (
//code that runs when the button is clicked

&~ This 3dds an OnClckListener to
the find_beer button so that it
2o vespond 4o on-click events
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214 600 & vin

Secret Message
214 60 0 &
Welcome to the Secret Message
app! Use this app to encrypt a secret

message. Click on the Start button to
begin

.

When the user launthes the arps
WelcomeFragment is displayed
[t features a Start button,
which when clicked, navigates to
MessageFragment.

Secret Message

Please enter your s

NEXT

MessageFragment shows an edit
text, which the user uses to
enter 3 message, and a Next.
button

cret mes:
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Hhat are dislayed a5 chans.

This consbraint
Comnetts the last
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| s Shess

C
Lnport androldx.appeonpat app.AppCompathctivity  Siomaish
import android.os.sundle LM
Lnport android. os systenciock aopiarmain
import android.widget.Button Som|
smpoet andzei witget Shzoncastes -
class Matnhctivity ¢ AppcompatActivity() { comtadFopusich
Lateinit var stopuatch: Chronometer //The chroncmster  MalkGykt

var running = false //Is the chronometer running?
var offset: Long = 0 //The base offset for the chronometer

//3dd ey Strings for use with the Bundle

vl OFFSER KB = vemtsett Y L
o o | We've going 4o wse thes thre
val ROWNING KEY = "running" | o, 0y Y S e

val BASE_KEY = "base" values we add to the Bundle.

override fun onCreate (savedInstancestate: Bundle?) (
super.onCreate (savedInstancestate)
setContentview (R.layout.activity main)

/16et a reference to the stopwatch
Stopwatch = findviewsyId<chronometer> (R.id.stopwatch)

if (savedInstancestate '= null) {
offset = savedinstancestate.getlLong (OFFSET KEY)
running = savedInstancestate.getBoolean (RUNNING KEY)

sl gt Rt st of otk nd oy

Set the time on  (if (running) (

?; *i:v??%k . stopwatch.base = savedinstancestate.getLong (BASE_KEY)
gl stopwatch.start ()
shoul unning
dberming | ) ciae setsaserine0

3
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PETTEET TON NN S 1

port Ehese classes e
import andro idx.lifecyc le L iveData [Wa]
inport androidx . lifecycle Mutab leL iveData ‘applargimain

import andro idx . 1ifecycle V sewlode 1
import andro idx . 1ifecyc le v iewlode 1Scope
import kotlinx coroutines . launch

class TasksV iewlode1(val dao: TaskDao) : Viewode1() {
var newTaskNeme = "* .
val tasks = dao geth11()
private val _navigateToTask = NutableL iveData<Long?> ()
val navigateToTask : LiveData<Long?>

get( = _navigateToTask

navigateToTask property, along
oy ety st
fun addTask() {
v tewllode IScope . launch {
val task = Task()
cask .taskName = newTaskNeme

dao . insert(task)

fun onTaskC licked (taskId : Long) {
_navigateToTask value = taskId

Add these two methods.

2
5

onTaskNavigated ) {
_navigateToTask .value = null
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<androidx.coordinatorlayout.widget.CoordinatorLayout. .

<androids.core.widget .NestedScrollview. ..>

</androids. core.widget .Nestedscrol 1views

<com.google. android.material. floatingactionbutton. FloatinghctionButton
android: id="e+id/tabr
android: layout_width=rwrap_content”
android: layout_height="wrap_content”
android: layout_gravity="bottom|end"
android: layout_margin="16dp"
android: src="0android:dravable/ic_menu_send" />

</androidx..coordinatorlayout .widget .CoordinatorLayout>

This adds a vound FAB with an icon. There's
2l an ExtendedFlostimghctionButton e
Tt leks you display an icen vith tert





OEBPS/assets/f0511-01.png
package com hfad guess inggame GuessingGame

import andro id .os Bund le applarcimain
import andro lx frognent app Frognent ]
import android v iew Layoutlnflater L

'

mpor-t andro id v iew V iew 1)
‘com.htad guessinggame

impore andro id v iew .V iewGroup

impore com hfad guess inggame datab ind ing FrognentGeneB ind ing.
import andro idx nav igation . findNavContro Ller GameFragment it
import andro idx .1ifecycle V iewlode IProv ider

import andro idx . 1ifecycle Observer

class GemeFragnent : Fragment() {
private var binding: FrognentGameB inding? = null
private val binding get() = _binding!!
late init var viewlode1: GameV iewlode 1

You don't need o change any
of e code on bhis page

override fun onCreateV iew(

inflater: LayoutInflater, container: VieGroup?, savedInstanceState : Bund1e?
)i View? {

_binding = FragnentGaneB ind ing . inflate (1nflater, container, false)

val view = bind ing .root

viewllode 1 = V iewllode Prov ider (th is) get(CaneV tewllode 1: iclass java)

v ewllode 1. incorrectGuesses cbserve (v iewl ifecyc le0wner , Observer { newValie ->

bind ing . incorrectQuesses text = “Incorrect guesses : $newValue

n

viswllode 1. 1ivesLefe observe (v ievl ifecyc lewner, Observer { newValie ->
binding . lives text = "You have $newValie lives left
b
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1238004

Stopwatch

This is the number of
seconds that have passed:

When you cliek the Start buton
the setonds begin to incvement.

When you elick the Pause button,
the setonds stop intrementing

When You click the Reset. button,
the seconds ally goes back o 0.
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val parmesan = view.IlindViewByld<CheckBox>(R.1d.parmesan)
if armesan. isChecked)
k3 D S —The isChecked
//Do something
} else {

property lets you find out if 2 giver
ConpoundButban 135 bvn chacked, on suhed o

//Do something else





OEBPS/assets/f0027-03.png
MainActivity





OEBPS/assets/f0414-02.png
SIPTEE: SLant EUECOH BcaEES:Ele STUENace) 2= TS Ret. EuRnng)
sinay acpusson = & Remare this ine
binding. startsutton. setonClickListener (
if (trunning) (

Stopaicn
Use the binding setBaseTime () L
property to binding. stopwatch.start () applareimain
ol Ao o sk [
sunning = true
, ] L
com e siopwatch
[
//he pause button pauses the stopwatch
S - MainAGviy o
binding. pauseButton. setonClickListener ( N
f Remove his ne
i (rumning) (
‘:XZ the saveotgset )
inding binding. stopuatch.stop ()
ety - Bindiog. st »
il running = false
¥
b
fseview _//The reset button sets the offset and stoprateh to 0
g 2 - AUy 0Bt bon e isbrsomet Tt o)
heve instead \ binding. resetsutton.setonClickListener (
o el attset =
Findliewby 40

setBaseTine ()

override fun onPause() {
super . onpause ()
if (running) (
saveotgset ()
binding. stoprateh. stop()

N Use view binding heve s well
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ctivity ; AppCompathctiv.

© var hello: TextView

override fun onCreate (savedInstancestate: Bundle?) (
super.onCreate (savedInstancestate)
setContentview (®. layou

ivity_main)

hello = findvieuById<TextView (%.1d.hello)
Some tode >

eeds b

g0 here.

FinavieuByTd<Button> (R. id.button) .setOnClickListens

val name = £indVieuById<EdStText> (R. id.name)

hello.text = "Hello §(name.text)"

. E=)0
= =)

e
b
here
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import android.view.LayoutInflater
import android.view.View

applarcimain
package com.hfad. secretmessage
T
import android.os.Bundle )
import androids. fragnent.app. Fragment S s

WelconeFragnent extends Fragmert:

T hot o it From  plainald  WeloomeFragment i

import android.view.ViewGroup s e  and-taveyog, Frogment-

class WelcomeFragment : Fragment() {

The class overvides onCreateViewd). This method is
called when the fragment needs 4o be displayed.

override fun onCreateview (inflater: LayoutInflater, container: ViewGroup?,
savedinstancestate: Bundle?): View? |
/1 Tnflate the layout for this fragment
return inflater.inflate (R.layout. fragnent_velcome, container, false)

! This tells Andvoid that the Fragment.
uses Pragment_welcome xonl 35 iks layout.
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Inbox

Sent Hems

velp

& In an email app, we
it vant o be b
$o navigate 4o an

these Fragments from
anywhere in the 3PP
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Tasks

applsrcimain
res

b

layout

task item.xml
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stopwatch. stop ()& This pauses the thronometer.
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MainActivity

Device
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<androildx.coordinatorlayout.wildget.CoordinatorLayout
android:layout width="match_parent"
android:layout_height="match_parent"
>

... & Put any views whose behavior
You want to toordinate here.

</androidx.coordinatorlayout.widget.CoordinatorLayout>
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‘Jack Amber
Red Moose"
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MainActivity TextView
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class laskltenV lewtioler(val rootVisw: LardView)
Recyc lerV tew .V dewHo Mer (root iew) (
val taskName = rootV iew. indV sewByTd<TextV ews (R .id .task_name) ) This et veferences
val taskDone = rootView.findViewById<CheckBox> (R .id .task_done) / 4o the views in the

en's ayout
This popultes the
fun bind (item: Task) { views with data. ﬁ%ﬂl
taskName .text = item .taskName L
taskDone . isChecked = item .taskDone appiarcimain

Taslilenentecit
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The button slides to the

edge of the blueprint. when——>
You add the constraint.
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Here, the FAB s anchored to the
botkom end of 3 collapsing toolbar.
& mainkains his velative pasition as
_— the collapsing todlbar collapses and

expands
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When you delete the bottom
constraint, the vemaining top
eonsbraint. pulls the button 4o the top
of the blueprint.
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GincFrigment—s

s bhe arg's
Gamelewitodel
holds s game
o and dats.

RestFragnent =)

Resultliewblodel
halds s data

JASO)

GomeFragment  GameViewModel

You won! The word was

ANDROID.

\ )

ResultFragment o

The curvent fragert '
il m My
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package com.hfad .temperatureconverter [

TemperatureConverter
import android os Bund 1= L
import andro ix activ ity ComponentActiv ity Appecimain
import andro idx activ ity compose .setContent

tmport andro idx .compose material.Text <~ [mport this tlass '|:

com.hfad temparatureconvarter
class MainActivity : Componenthetivity() {
override fun onCreats (savedInstanceState : Bund1e?) {
MainActivitykt
super onCreate (savedIns tanceState)
setContent {

Text("Hlello friend! Welcome to Jetpack Compose.")

N This displays some text
in-the aetivity's Ul
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This makes the class
work with Task objects

class TaskD iffltemCallback : DiffUtil.ltemCallback<Task>() {...}
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ResultFragment
GameFragment
Add button
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EncryptFragment
Safe Args
Back button
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ol Lettanregent. © Fragamtll €
private var binding: FrognentotreryB ind ing? = null
private valbinding get() = binding!!
latein it var vieode]: LotteryV ielode 1

override fun onCreateV few(
inflater: LayoutInflater, container: ViewGroup? , savedInstanceState : Bundle?
): View? ¢
binding = FragnendLottenyBind ing . inflate (inflater, container, false)
valview = binding root
Viewllode 1 = V iewllode Provider (th 1s) get(LotteryV iewllode: e lass _java)

[ O e vimirlonbers prefety.

f—— S e
i g st ot - Wining rumsere [S )} -
»n

N Dislay the prperty’s ew—

e in the mumbers view

override fun orDestroyVisw() {
super onDestroyV sew()
bindung = pull

You didn't need to
s these magpets.
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Add a view
that holds —> <mageview

on image. andro1d:1ayout_width=vmatch parentn
android:Layout_height=rwrap_content® )
Ml:j%:ﬁ“ android:scaleype=tcantercropr 4 Crap b misc: <l it
Tt i the —> androsa:sre="edravabLe/duckn Sk in the avilable space.
deamale fder.  android:contentpescription="buck image" />
</Franetayout>

Add a content description for
accesibildy. n a vealwerld
duck app, you'd vant 4o add
his Lext as 2 String vesource.
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R These are the ackion wsed o rvigate fram
cwm..smaéme 4o FodPragnent ooty
o nd NotFrandFragnent

action_chooseMusicFragment_to_notFoundFragment

This is the code for ChooseMusicFragnent's  NOtFoundFragment
onCreatel/iew method.

override fun onCreateView(inflater: LayoutInflater, container: ViewGroup?,
savedInstanceState: Bundle?): View? {
val view = inflater.inflate (R.layout.fragnent_choose_music, container, false)
val searchButton = view.findViewByld<Button>(R.id.search)
searchButton. setonclickListener {
if (musicFound()) (

)
return view
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Activity launched

onCreate()

~
onStart() ¢

——— onResume()

Activity running onRestart(,

L
onPause()

~
» onStop()

onDestroy()

Activity destroyed






OEBPS/assets/f0431-01.png
POENESE DHEESER

port androids.appcompat app ArsCempatActivicy
oport andreid.ce sundie .
oot androi o systenciock et e Mt

S ]

The binding proferty's type
s b be hebiityMainBinding

private latetnit var binding:

override fun oncreate (savedInstancestate: Bundle?) (

class mainactivity : AppCompathctivity() {

super.onCreate (savedInstancestate)

Set the
val view = bINGING TOOT property

setcontentView (view) Ui v binding o st B
(- bebton's OnClekLiserer

. setonclickistener (
[binsing ) ... [povrext |
2~ You didn't need to use these magnets.

Ui i bnding bt
} the text. wu’x’ud @ e St

o button | Mainctivitysinding

text = "Pow!

)

E
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Use live data
Protect properties
Add gameOver
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BS4 Inbox

> Sentitems

Support

7 Help

/V

If we don't link Lhe navigation drawer
o the navigation contoller, the items

vill appear in the navigation drawer, but
wor't do anything when we ¢lick on them
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TasksFragment TasksViewModelFactory

e

ViewModelProvider TasksViewModel
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snlns: tools="http: //schemas. android. con/tools:
android:layout_width LayoutExample

android:laye

ut_height=

This i vhat the lnear
layout needs bo look ke

androidipadd

androidslayout_wideh

android:layout_height

ana:

android:i

android: text-"Send" />

</LinearLayout>

“vertical®

[amarorargravisy | [ansrossitayout_vosont | 1ol contor horizonca

‘android:orientation
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We've not showing you the entive
Mainfretivity kt code here, just
he bits you might want to thange

class MainActivity : AppCompatActivity() {

lateinit var stopwatch: Chronometer //The chronometer
var running = false //Is the chronometer running?
var offset: Long = 0 //The base offset for the chronometer

override fun onCreate (savedInstancestate: Bundle?) {

override fun onstop() {
super.onstop ()
if (running) {
saveoffset ()
stopwatch.stop ()

override fun onRestart() {
super.onRestart ()
if (running) {
setBaseTime ()
stopwatch.start ()
offset = 0
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EncryptFragment
Safe Args
Back button
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s R

Loyt
ALapenb

GameViewModel

fragment_game.xml var GameViewModel
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AXPOLL AROrcLl. SLSecyEIa L.

impors

androidx. lifecycle.

tmport. java.lang.T1legalArgunentException

class GiftviewsodelFactory (private val budgetFrom: .+ private val budgetTo:
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MaterialTheme {
Surface {
MainActiv ityContent()
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NewGameButton {
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private val rate = Mutab lel weData<Int (1)
private vala = MutableL iveData<Int (0)
private valb = Mutablel iveData<Int> (0)
val result = Transformations map (rate) {
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Import i las.
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private valbinding get() = _binding!!

override fun onCreateV iew (
nflater: Layoutlnflater, container: ViewGroup? .
)i View? {
_bind ing = FragnentTasksB ind ing . inflate (inflater ,
val view = bind ing .root.
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Tasie
L
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o

com Ffadtasks.

TasksFragment kt

savedInstanceState : Bund le?

container, false)
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pplication

val dao = TaskDatabase getInstance (app lication) .taskDao

val viewdode IFactory = TasksViewllode IFactory (dao)
val viewdodel = Viewlode IProv ider (

this, viewlode IFactory) .get (TasksViewllode
binding viewliode] = viewlode 1

retum view

)

override fun onDestroyView() {
super onDes troyV iew )
binding = null

1::class java)





OEBPS/assets/f0472-02.png
GuessingGame
il

-
e
1
|
com s s
:

package com.hfad.guessinggane 1
ResultViewModelFactorykt

dd these imports
import androidx.lifecycle.Viewtiodel
import androide.lifecycle.Viewtodelprovider The String in this constructor
is needed 4o ereste the

samport. java.lang. T1legalArgunentException
Jevadang xiies oo o Relbnttod ik

class ResultviewodelFactory (private val finalResult: String)
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override fun onCreateView (inflater: LayoutInflater, container: Viewsroup?,
savedInstancestate: Bundle?): View? {

val view = inflater.inflate (R.layout. fragnent_choose_type, container, false)
val choice = view.findviewsyId<spinner> (R.id.choose) .selectedIten. tostring()

val nextButton = view.findViewById<Button> (R.id.next)

nextButton. setonClickListener ( Use this class o ravigste
From Choose TypeFragment.
val action = | ChooseTypeFragmentDirectior

Zagient. (choice)

view. findNavControl1er () -navigate (action)

)

return view
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inport android.os.Bundle
inport android. tragnent. app. Fragnent
inport android.view.layoutIntlater
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inport android.view.Viesroup [

class HelpFragment : Fragment() (
HelpFragmentkt
override fun onCreateview (
inflater: LayoutInflater, container: ViewGroup?, savedInstanceState: Bundle?
)i views (
return inflater.inflate (R.1ayout.fragnent_help, container, false)





OEBPS/assets/f0620-01.png
You tan download
the full code for
the thapter from
Linyurl com/ wfad3.






OEBPS/assets/f0676-03.png
When the user enters a new

vecord, it aets added to the
lst. The ofher items shuffle 0 oone? i
around to actommodate it.

Buy bird boxes Find hedgehog

Paint fence Read book

O pone? O pone?

Watch film Plant tree

O pone? O pone2






OEBPS/assets/f0686-02.png
Q) oo Driniiiiitentaiiback @ DRIEUERD. fremtalthackeorinir U
override fun areltemsTheSame (oldItem: Drink, newItem: Drink)

= (oldItem.drinkId

newItem.drinkId)

override fun areContentsTheSame (oldItem: Drink, newItem: Drink)
= (oldItem == newItem)

) cless DrinkDiffitenCaliback : DiffUtil.Itencallback<Drink>() {
override fun areltemsTheSame (oldItem: Drink, newItem: Drink)
= (oldItem == newItem)

override fun areContentsTheSame (oldItem: Drink, newItem: Drink)
= ((oldItem.drinkld == newItem.drinkId) &&
(oldItem.drinkName

newItem.drinkName))

@ clees DrinkDiffitenCallback : DiffUtil.ItenCallback<Drink>() {
override fun areltemsTheSame (oldTtem: Drink, newItem: Drink)
= (oldItem.drinkId == newItem.drinkId)

override fun areContentsTheSame (oldItem: Drink, newItem: Drink)
= (oldItem.drinkName

newItem.drinkName)
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fun IncorrectGuessesText (viewMode1: GameViewllode1) {
val incorrectCuesses = viewNode1. incorrectCuesses .observeAsState ()
incorrectCuesses .value? . let {
Text (stringResource (R .string . incorrect_guesses, 1t))

strirgResourcel) s a funttion that lets
} You use String vesources with compasables.
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import andro ilx .compose 1. layout ContentScale
import andro ilx .compose i res painterResource
import andro idix .compose ui.un it dp
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import andro idx

import andro idx .

import andro idx .

import andro idx

import andro idx .

import andro idx .

@Dac

lifecycle LiveData
room .Dao

room De lete

room . Insert

room .Query

room Update

interface TaskDao {

@lnsert
suspend fun

Mark the
insert(),  e@Update

insert(task : Task)

update(),~> suspend fun update (task: Task)

and
0
'::IE:‘ e @Delete
with suspend fun delete (task: Task)
suspend.

TaskDao.k

The get() and getAllO
methods use live data,
which vuns in the
background. This means we
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V-

@Query ("SELECT * FROM task_table WHERE taskld = :key")

fun get(key: Long) : LiveDatacTasks

@Query ("SELECT * FROM task_table ORDER BY taskld DESC")

fun getA11() : LiveDatacl ist<Task>>
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abstract val taskDao ; TaskDaO~<— Defive  voperty fo TkDao
companon object {4 Define a conpanion object so that we can call the
eVolatile aetnstancel) method using ToskDatabasegetinstarcel
private var INSTANCE: TaskDatabase? = null

fun getInstance (context: Context) : TaskDatabase {
synchron ized (this) {

This veturns
an inskance of var instance = INSTANCE
TaskDatabase. if (instance == null) { Tash
I builds the instance = Room .databaseBu ilder (
:zm’fa i it context .appicat fonContext , 2ot 'ﬁ"ﬁ
o't yet exist TaskDatabase : :c lass . java , v
“tasks_database” Ll:‘_]
) build() ‘com.hfad tasks
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3 TaskDatabase kt
retumn instance
3
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import android.os.Bundle BitsandPizzas
~—
class MainActivity : AppcompatActivity() { oolpman,
Java

override fun onCreate (savedInstancestate: Bundle?) (
super. oncreate (savedInstancestate) com hfad Bifsandpizzas
setContentview (R.layout.activity main)

MainAcvity.kt
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Created

Started

Resumed

Paused

Stopped

Pestroyed

onCreate()

onCrealeview()

onstart()

onRezume()

onPause()

onstop()

onDestroyView()

onDestroy()

onCreate(Bundle)
This is called when the fragmentis created. It can be used
for any initial setup that doesnt involve views.

onCreateView(LayoutInflater, Viewéroup, Bunde

This is when the fragment first has access 1o its views.

onStart()
This is called when the fragmenti about to become
vsible

onResume()
This gets called when the fragment is actively running

onPause()
This s called when the fragment s no longer actively
running

onStop)

This gets called when the fragment is no longer visible.

onestroyView()
This is called when the fragment’s view hierarchy i about
1o be destroyed so the fragment can clar resources

onbestroy()
This is when the fragmentis about o be destroped. Any.

sl sscurous con/be deasetl i st s HalE





OEBPS/assets/f0537-03.png
<lextView
android : i
andro id : layou t_w id th="wrap_content”
android : layout_he ight="wrap_content"
android :textS ize="165p"
andro id stext="e {ganeV iewllode 1. incorrectGuesses}" />

i/ incorrect_guesses”

This code sets the view's text 4o
the value of the incorvectGuesses
Proferty, and doesn’t include any
extra text

Guess a letter





OEBPS/assets/f0224-01.png
WelcomeFragment
MessageFragment





OEBPS/assets/f0496-03.png
Tve gotmy
eye onyou.

GameFragment

] s values
s
=

Guesses

& \_/
GameViewModel ~ sectetWord
Display

s velues





OEBPS/assets/f0222-02.png
The
Noigtin
component
he

B —>
wavingke
throush
et

these
oagments

in i~y

me to the Secret Message

app! Use this app to encrypt a secret

message. Click on the Start button to
begin.

WelcomeFragment

MessageFragment

Here is your encrypted message

tpyrcne ot thaw ew egassem a s sihT

204 60 ©

Secret Me:

R —

| Ly Eath fragmert villbe
displayed in ths avea of
1 Mainfctiity when the wser
navigates &0 it. The wer
/‘ vill be able 4o interact. with
each Fragment, and e it 4o
L ravigate to the vest o

EncryptFragment

T rr s rrrr e T






OEBPS/assets/f0230-02.png
Secretfossage
\
1.0% encodin T
o <auasoidx.Eragaent app.Fragmentcontainerview b
s android="http:/ /schemas. android. con/apk/res /android”
Tl oo et oo T
i 43/t ragment_container view® e
Fragmert s parent
b WetomeFeagnent in actity mainm
i andzoidipasaing=ricap L Maebitys loyort

the layout's
M’Y"

android:name="con. hfad. secretmessage el coneFragnent ™
tools:context=".MainActivity™ />





OEBPS/assets/f0579-04.png
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data class Task(

var taskId: Long = OL,
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properties

var taskName: String = "',
var taskbone: Boolean = false

Tasks
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Java
com hfad tasks

Task.kt
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bndg o]
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<androidx.constraintlayout .widget .ConstraintLayout
xmlns:android="http://schenas.android. con/apk/res/android"
xmlns:app="http://schenas.android. com/apk/res-auto"
xmlns: tools="http: //schemas.android. con/tools"

android:layout_width="match_parent™

android: layout_height="natch_parent" I

tools: context="MainActivity"> MyConstratLayout

<Editrext appiardimain
android: id="@+id/edi tTextTextMul tiLine" o
android: layout_width="0dp" ves
android:layout_height="urap_content"

android:layout_marginstart="24dp" layout
android: 1ayout_marginTop="24dp"

android: layout_marginEnd="24dp"

android:ens="10"

android:gravity="start|top"

android: inputType="textmultiLine"
app:layout_constraintEnd_tostartof="e+id/quideline”
app:layout_constraintstart_tostartof="parent"
app:layout_constraintTop_toTopof="parent” />

actvity-main.xmi

<EditText — These are bhe buo mlti-
android: id="@+1d/editText TextMultiLine2" line edit text views. They
android:layout_width="0dp" ave consbrained o the top
android:layout_height="wrap_content” of the layout, its edge, and
android: layout_marginstart="24dp" the guideline.
android: layout_marginTop="24dp"
android:layout_marginEnd="24dp"
android:ems="10
android:gravity="start|top"
android: inputType="textMultiLine
app:layout_constraintEnd_toEndof="parent”
app:layout_constraintStart_toStartof="+id/quideline”

app:layout constraintTop toTopOf="parent” />
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androia:dravable/ic_nen_send® />

</andreids.coordinaterlavout .wideet .Coordinaterlavouts

androi

android:layout_margin
androi
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"@string/string_name" & This is the name of the
String whose value we
“@sting” tells Android to look for a want to vetuen
Shring vesource of this name.
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s S s
android: id="+id/barrier”

android:layout_width="wrap_content”
android:layout_height="wrap_content" 1M b";tﬂg ;-»;z wgi tme:-dl texts,
app:barrierdirection="botton" and is attac! A ¥ ge.

app:constraint_referenced_ids="editTextTextMultiLine?,editTextTextMultiLine"

tools: layout_editor_absoluter="731dp" />
<androidx. constraintlayout widget .Guideline WConsintLayout
androia:id="@+id/quideline u

android: layout_width="wrap_content" applsrcimain
android:layout_height="wrap_content"

android:orientation="vertical" s
app:1ayout_constraintGuide_percents"0.5" />
pp: Layout ¢ _p K -
This i the gideline
<Button 1¥s positoned at 50%.
android:id="g+id/button3” activty_main i

android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_marginTop="24dp"
android:text:
app:layout_constraintEnd toEndof
app:layout_constraintstart_toStartof="parent”
app:layout_constraintTop_toBottonof="gid/barrier” />

</ nivipaids.censtralnE LAyt AAORE S ConatEalELATOHES

The bubbon is constrained
to eath side of the
layout, and bhe barvier
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EncryptFragment

Y

»)
Thya oy

N

WelcomeFragment

Removing MessageFragment £eom the
batk stack means thak when you click on
the Back butbon from EncryptFragment,
WeleomeFragment gets displayed instead
of MessageFragment.
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<lass Gemel'ragment : Fragment() {
=t " el
B I

late init var vielodel: GemeV sewlodel

usiE) Remare these tncs

override fun onCreateV iew(
inflater: LayoutInflater, container: VievGroup? . savedInstanceState : Bundle?

)i View? { Move the
Viewllode 1 = Viewllode IProv ider (th 1s) .get (GameV tewllode 1 :c lass java) &~ code to
aek bhe
view model
Viewlode 1 ganeOver observe (v iewl. ifecyc leOwner , Observer { newVa lue >
/75 o) €
M‘" the code val action = GameFragmentD irections
et actionCaneFragnentToResu tFragnent (v iewlode 1 wonLostllessage 0)
when he gome view? findNavController ()7 .navigate (action)
has Finished } "
» The extra 7 are becawse “view” vebers 4o bhe fragpents
aetVien0) method, which reburs ks root vew [ Diete st
= ¥ g bl
return Copose few (requireContext () apply {
emapomcETse Content. { [
e MeceriaIMhene ¢ GuessingGame
ey [l
vebevence GoneF ragnentContent (v sewlode 1 wwl_‘",-y-,y
)
3 v .
3 comtod giassinggamo
) [}
( Delete these lines.
GamaFragment it
[T
deda
T oot

nblag-silepaiiimenesisibilicyuniiiins s
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i i the oder fragment

The doolbar serals of
i s th order fragment e top of the sreen
when ve serdl vpward.

Here's the toolbar
we added to
OrderPragnent’s Lot
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SEIS, RS TuE

SV IRONERTT WY

<androidx.coordinatorlayout .widget . CoordinatorLayout
xmlns:android="http: //schemas .android.con/apk/res/android"
xmlns:app="http: //schemas.android. com/apk/res-auto"
amlns:tools="http: //schemas . android. con/tools"

android: Layout_width="natch_parent" vt
android: layout_height="natch_parent" ehange any of bhe
tools:contexts" orderFragnent "> code on his pane

<com.google.android. material .appbar . AppBarLayout.
android:layout_width="match_parent”
android:layout_height="wrap_content"
android: theme="gstyle/Themeoverlay.MaterialComponents.Dark. Actionsar">

<com.google.android.material . appbar.Col lapsingToolbarLayout
android:1ayout_width="natch_parent"
layout_height="300dp"
app:layout_scrollFlags="scroll|exitUntilCollapsed”
app:contentscrin="7attr/colorprinary">

androi

<Imageview
android:layout_width="match_parent" BitsandPizas
android:layout_height="match_parent:
android:scaleType="centerCrop”
android: src="edrawable/restaurant"

paraniax’/> R
ot

appisreimain
1

app: layout_collapseMod

<con.google. android. material .appbar.NaterialToolbar [,
android:id="g+1d/toolbar"
android: layout_width="natch_parent”
android:1ayout_height="2attr/actionBarsize"
app:1ayout_collapseMode="pin" />
</com.google..android.material .appbar.Col lapsingToolbarLayout>
B I g —————

tragment ordorxmi
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Device

MainActivity

/" 7\ running=true





OEBPS/assets/f0604-03.png
addTask() newTaskName="Walk dog"
<Layor>

</Layor /
fragment_tasks.xml TasksViewModel
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y/’\ (\vn\u(“ 7

ilgstert

T see that ivesLeft
hos changed itz value.
Tl update my view.

MutabloLiveDatacint>

MutableLiveData<int>

Luill change
the value of

_ivesteftto7. oY

GameViewModel
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This is a new fragment Secret Message
(which we need 4o create)
amed EncryptFragment. £ —\ "
;‘ns';lays anzﬁyygd version Here is your encrypted message:
the user’s message. tpyrcne ot thaw ew egassem a si sihT
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L]

Tasks
applsrcimain
Java

com.hfad.tasks

TasksFragment.kt
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Secret Message

When the user ¢licks on
WeleomeFragment’s Start —\| Please enter your secret message
button, Mainfetivity will
display MessageFragment.
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s 06

My First App

The app cureently says “tello

World!” but. we've going to
change it to something else
instead like this.

Pont
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™M
Secretifessage

[

dependencies buildgradie

classpath "androidx.navigation:navigation-safe-args-gradle-plugin:$nav_version”

I the previous chapter, we included 3
nav_version vaiable 4o make ure 3l
farks of the Navigation compenent,
use the same version rumber.
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Class MyFragnent : Fragnent() (
private var _binding: FragmentMyBinding? = mull ) Declave binding,set it o nal,
private val binding get0 = _binding! #ad 308 bido gt

override fun oncreateview(
inflater: LayoutInflater, container: Viewsroup?, savedinstancestate: Bundle?
)t view? {
watiaw —imiates iaport ey N
w—7 _binding = FragmentMyBinding inflate(inflater, container, false) Gt vid of Hhis ine a5 we

_binding,  val view = binding oot wank o use vew bindng

binding £ab. setonclickListener (
Snackbar.make (binding £ab, "Your order has been updated",
Snackbat . LENGTA_SHORT)

Use view binding .
b oo
nstead of wing Toast.makeText (activity, "Undone!", Toast.LENGTH_SHORT)
SindViewByldO. o
)
s
}
return view
: Overvide onDestroyViend).
avervide fun onDestroyViewt) {
superonDestroyfenl)

_binding = nal
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android {

Stopwatch
Add these lines -
to the andreid | PUildFeatures { app
settion of the viewBinding true
app’s build. 5vadlc i
ile. build.gradle
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el 7 The gl akivy s destroyed

/x

running=false

Device

When the ackiviky is
veteested, shopusich
) stopwaten <[5 et
g Chronometer ohject.
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Set up environment
Build app

Run app

Change app
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You tan download
the Bull code for
the chapter from
inyurl.com/! hfad?.
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val adapter = laskltemAdapter { taskld ->
viewllode 1.onTaskC Licked (taskTd) €—Ti il get

} exetuted when the
bind ing . tasksL ist .adapter = adapter  user tlicks on a task
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elans leaskitamAdEptar. . .4

lass TaskItenV tewho lder (val root iew: CardV iew)
Recye lerV dew .V iewto Mer (rootV dew) {
val taskName = rootV sew . £indV iewByld<Texel iews R . id . task_nane)
val taskDone = rootV iew .findV iewByld<CheckBox> R . id .task_done)

compan fon object {
fon inFlateF ron (parent: V iewGroup) : Task[en iewHo lder {
val layoutInflater = LayoutInflater. from (parent context)

is i the
Dicflibs ey poutinpiame
:'\’T:;(!&m\/muﬂald:r .inflate (R.layout .task_item, parent, false) as CardV iew
object. retum TaskItenV fewHo Mder (v iew)
) C]
) Tasks.

This adds data 4o each view

fun bind (iten: Task) {
caskNane text = item . taskName
caskDone . sChecked = item . taskDone

} PR S,
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<string name="app_name">Beer Adviser</string>

<string name="find_beer">Find Beer</string>

<string name='brands">No beer selected</string>
</resources>

BeerAdviser

applarcimain

Add the brands String T
pabemrsens T
the value 5o that we'l valies.
notice 3 diffevence when

v v e o g
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The button fills the available space.

c}

The button is centered,
and fills up al the
horizantal space.

|
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android {

MyA;
Vouneed b 'an
ﬁdt h“““d“'{j buildFeatures { app
€ androl
setkion of the dataBinding true

app’s build.grad}lz. } build.gradle
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class lasksViewModel(val dao: laskDao) : ViewModel() {
& #Add a private batking property named _navigateToTask.
private val _navigateToTask = Mutab leL iveData<Long?> ()
val navigateToTask : LiveData<Long?>
t = teToTask N
get0 = navigateToTask @~ ,iigateToTask provides obher

. tlasses with vead-only aceess
} o its backing property’s value.
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We've gcing to use Android Studio
4o build all the apps in Lhis book:

Welcome to Android Studio

$ 508

= v

My First App

We'll build and vun this
3pp in steps 2 and 3.

15608

My First App

We'll ehange the app
and verun it in step &
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value= "5, Arrange picnic, ialse
g N m 2, Book vacation, false
4 o 5

\(’1 \__/ 1, Walk dog, false’
) asks LiveData<String>

TasksViewModel val LiveData<String>
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import. androids.appconpat..app. AppCOTPAtACtivity Stopaich

import. android.os.pundle (i

smport. android.os.SystesClock "\ i uiry bes b n e sppirgiman

import android.widget.Button tode, 50 you need o infort them. S|

import. android widget. Chronometer Wu
'~

class MainActivity : AppCompathctivity() { Wmnm‘_tnm

We've lateinit var stopwatch: Chronometer //The stopwatch :

o var running = false //Is the stopwatch running? MainActiitykt

Brec \var ottset: Long = 0 //The base offsst for the stopwaten

property

vahes override fun onCreate(savedInstancestate: Bundle?) {

o SetContentView (R. layout.activity main) e can only inskantiste the stopuatzh property

dopuatch afber the cal £ setContentView: Belore this
//cet. a veterence to the stopwateh  \Z  point, the Chronameter view docsr't xist
Stopwabeh=Biniviemyzd circnomaters in:1d ctopatet)
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When vun, the composable
funetion produtes £his Ul.
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L]

TemperatureConverter

H

com.hfad.temperatureconverter

1]

MainActivity.kt
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eComposab le *< This annotation turns it into a composable function
fun Hello (name : String) {

Text("Hello Sname! Welcome to Jetpack Compose.”) ¢
We'll add this function

4o Mainpctiitykt 3
couple pages ahead

}
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class MyViewhode1() : Viewlode1() {
private val rate = MutableL iveData<Ine (1)
private val a = Hutab leL iveData<Int> (0)
private valb = HutableL iveData<Int> (0)
val resule = Transformations map (rate) {

rate -> rate * ((a.value ?:0) + (b.value ?: 0))

fun refresh() {

The candidate
code goes here. — >
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% 0 &
We guessed al the lebbers,
i T rarod

The segret vord has 7 letters RealtPragnent, vhich
ELCEED dislays bhe vesi

Guessing Game

You won! The word was
ANDROID.

We can make 3 guess by

erberig 3 leter, then P—

clicking the button bhe secvet vord, T
lives Ieft and When e chek on this
incorrect ueses ave bk, bhe app navigates
wpdated 4o GamePragnent, and 3

new gime begins
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This is the
('bo‘bar-

i Is the order fragment

When we
sevoll the
sereen, the
toolbar will
move off the

streen.

1247 & @
i is the order fragment
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N\ "
\ running=false

./

These all get
(Dot | e
N~ bk 1o

Device

N
MainActivity 1) stopwatch
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Here's
the
draver

> sewnens

? o

When ve lék on Sert fens,

Fragnent seks dislayed
nd the draver eloses. The opbion
s highlighted in the draver the
rext e ve open it

When ve click on the Help option,
HelpPragment s displayed irstead
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CHEE VRERLARS &0 TRONERG
<navigation xmlns:android="http://schemas.android.com/apk/res/android”
smlns:app="htt;
smlns: tools:

HES=gh, w0

/schamas. andzoid.con/apk res-auto"
tpt/ /schemas.android. con/ ool O]
evid/nav._graph oo
“ppsstartoestination-"e1d/selconsFragmentr

android:id=

<fragment =
andzoidsiaerg+ia/velceneragnent T
androtainane=econ.htad.seceetoessige.elccassrament o
ndnoia Labei=rragnent.nelcone’
Coota:1ayout="elayout/ Craguent velcone” >
<action
andooka L0-"8+10/3cEion welconsFEaguent _to_pessagerragant”
appsdestination="aid/messagerraguent />
</tsaguents
<traguent
T ————
A P —
U ——

nav. graph i

tools:layout="elayout/fragent_message” >
<action
android:id="@+id/action_messageFragment_to_encryptFragment"

app:destination="gid/encryptFragment" />
</fragment>
<fragment
androidiid="@+id/encryptrragnent®
android:name="con.hfad. secretnessage. EnCryptFragnent”
android:label="fragnent_encrypt
tools:layout="glayout/fragment_encrypt" >
<argument
android:name="message"
app:argrype='string" />
</fragnent>
</navigation>

Here's the new argument. [¢'s
2 String named “messase”.
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This text will come B
from GameViewModel's

setrethlordDisplay proferty. ~__|
The munber of s b vl come. | SAND

From the livesLeft property. ~———S vou have  ives eft
’\#umuec\ quesses: C T

—T

Guessing Game

aletter

The intorrect 5uzﬁc£ mt“m
has made vill come from the -
intoveectuesses property. =3
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Ppackage com.hiad .guess inggame

import androxd s Bundle
smport andro kix .fragnent app Frognent
smport andro i v iew Layoutlnflater
import andro i v iew View

smport andro i v iew V senCroup

et g — & Remove this lre
sapore andro ix nav igat fon . FndNavContro Ller
import androx .11fecyc le  tewllode Prov ider ~
smpore andro ix conpose mater ia1 Mater ia hene s
smport andro ix conpose mater ial Surface i)
inport andro idx .conpose .runt ime Composab le —ontitain
smpore andro ix conpose . foundat fon . layout.Co kum fil o)
smport andro x conpose . foundat ion . layout. £11Maxl dth b=
smpore andro ix conpose mater ial Button (Wal
import andro kix .compose material Text Gom hfad gusssinggame
Inport andro ix compose 1.4 1ignment [

import andro kx compose 111 Nod 1Fier
import andro kbx .compose .. text. sty e Texth Lign

import andro kix compose . 1.un 1t.sp

import andro idx .conpose i1 platforn ComposeV iew ot i o

- Delete these lnes. Weve ro
_) enger wing views, 50 ve dor’t

" recd b we view binding

Jate init var vielode 1: Resu 1oV ievllode

late init var v iewllods Factory | ResultV ievliode Factory

class Resuldragnent : Fragnent() {

override fun orCreateV iew (
inflater: LayoutInflater, container: ViewGroup? , savedInstanceState : Bund 167
)i View? (
val result « ResultFragaenthrgs -froaBund le (requ ireArgusents ) resule
Viewlode IFactory = Resulc iewlode IFactory (resu 10)
Viewlode1 = Viewllode IProv ider (th iseResu ItFragaent , viewlode IFactory)
et Resu 1tV iewllode 1 rc Iass java)

T Create the view madel before veburning the Composeliw
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<andro idx .cardv iew .widget .CardView & [his defines the CardView.
i Ins :andro id="htp ://schemas .androd .con/apk/ res/andro id"
xmIns :app="http ://schenas .andro id .con/apk/ res-auto”
andro id : layout_width="match_parent”
andro id : layout._he ight="wrap_content"

8dp”

andro id : layout_margin=
Setting —2> app :cardE levat ion="ddp"

the oot ) tadn®
d:v:;::s app :cardCornerRad ius="4dp" > e—z‘m g the CardUiew
s ounded ¢orners.

g & You add any views You vart o
s b dulaged b the Carcliew

</andro idx .cardv iew .widget .CardView>
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HelloPreview G

Hello Virginia!

Hello Zan!
Hello Katie!

‘l\

This is what the
preview of HelloPreview
needs to look like
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20 Celsius is
68.0 Fahrenheit.

value=20,
/_$ (\ S

\ MutableState<int> o
celsius

MutableState<int> TemperatureText

Blant





OEBPS/assets/f0868-01.png
fayout Devices with smaller sereens
will use this layout-

activity_main.xm!

layout-sw600dp
S Tablets vl ue 4his layout, instead.

in.xml
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Peackage com.nind.tasks

import androidx .1ifecycle LiveData
import androidx . 1ifecyc le MutableL iveData
import andro idx . 1ifecyc le .V iewllode 1

import andro idx . 1ifecyc le viewllode Scope.
import kot linx .corout ines . launch

Import these elasses.

The view model accepts these arguments

class EdieTaskV iewllode 1 (taskld : Long, val dao: TaskDao) : Viewlodel() (
val task = dao get (taskId)
Add these | private val _navigateToList = Mutab leL iveData<Boo lean> (false)
propertics. | val navigateTol ist: LiveData<Boo lean>
get() = _navigateToList

n updateTask O { CJ

Tasks

viewdode IScope . launch { t
dao update (cask value! ) o B
“nav gateToL 1t value = tre s
) =
) Add methods to update R
v ek e tak R

fun deleteTask ) {
viewlode Scope . launch {
dao .delete (task value!!)
_navigateTol ist .value = true

EditTaskViswhodel kt

Add a method to set _navigateToLisk back 4o false

fun onNavigatedToList() {
_navigateToL ist value = false
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<string name"app_name">Besr Adviser</string> N
<string name="find_beer">Find Beer</string> BoorAgiser

<string name="brands">No beer selected</string>

<string-array name=rbeex_colors’> sopirEimain
<item>Light</item> L
<item>hmber</item> Wl
———— N .|
<item>Dazk</item> Add this ang/mzj‘e,, strings

</string-array>
</resources>

£ defines an avvay of Strinas named L
beer_calors with array items of Lights strings.xmi

Brown, and Dark.
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Today, best cat in show.
Tomorrow, complete world
domination. Mrrowl!
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ing we The \ment sets the won_lost view's text to
bind ing wonLost text = viewdodel.resule & " Fragmentsets b o oty
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v iewMode 1. tasks .observe (v iewl ifecyc leUwner, Ubserver {
it? . let {

dapter .data = it =
Aagaptee e This sets the adapter’s data
) property to a new list of tasks.
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GameViewModel will
wse the gameOer
property to tell
GameFragment when
the game is oer.

/

GameViewModel

‘GameFragment

ResultFragment

When the game 15
oree, GamcPragnent
will ravigate 4o
ResltFragnent
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CatChat

applsrcimai

res

menu

menu main.xml
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I'm putting you
under observation.

GameFragment GameViewModel
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SEND

padding adds extra space
 cide the view like this.
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setOnClickListener() &q

start
Button Button

MainActivity val Button

This is the startButton variable,
which holds a veferente to the
Button veturned by FindViewByldO.
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package com hfad .tasks

imporc android .os Bund le
Import andro idx . fragaent app Fraguent
tmport androd .view LayoutInflater
import android view View

tmport androd .view ViewGroup

imporc android widget TextView

class EditTaskFragment : Fragment() {

EditTaskFragment kt

override fun onCreateView (inflater: LayoutInflater, container: ViewGroup? ,

savedInstanceState : Bund 12

View? {

val view = inflater .inflate R . layout . fragaent_edit_task , container, false)
val textView = view.FindV iewById<TextV iews R . 1d .task_id)
val taskld = EditTaskFragnentArgs . fronBund le (requireArguments ()) .taskd

textView text = cas/lgd toString ()

retumn view

isplay the task D in the layout's text view
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<Lapos

</
Loyt
Encrypt fragment_
Fragment encrypt.xml
EntryptFragment uses

Lragment_encrypt xml
for its layout.
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I stay alive, even
when my UI controller
gets destroyed and
recreated.

ViewModel
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Al the components are

centered horizontally. [¥s less
noticeable for the Image and ke
TextField because they'ee set

to £ill the maximum width.

Enter a temperature in Celsius

Convert
0Celsius is 32.0 Fahrenheit
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s g
Import the ase tlass. ?

———— {

import androidx. room.RoomDatabase  This adds the table defined in the TaskDatabase kt

W Tosk data class to the database
eDatabase (entities = [Task::class], version = 1, exportSchema = false)
abstract class TaskDatabase : Roombatabase() (

}
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1011 606

Exercise

AFragment =
needs to

£ill the 4op
half of the
sereen, while
BFragment
£ills the
bottom half.
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oF the appmens atbribute 4o

“@menu/ menu_main
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android.widget.TextView

RadioButton,

CheekBox, /\
ToagleButton,

and Switeh are

subelasses of android.widget.Button

CompoundButton.

They all inherit
£rom the Button
and TextView

android.widget.

elasses.
CompoundButton
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putInt("answer", 4.

You put
values into a
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appirgimain
eConposab 1o Cam|
fun EnterGuess (guess : String. changed: (String) > Unix) ... ) e
R cmptStgoe
fun GuessButton (clicked: O > Un1) { ... } j

‘GameFragment kt

eConposab le

fun IncorrectGuessesText (viewlode1: GaneV iewllode1) {
val incorrectGuesses = viewlode 1. incorrectGuesses observeAsState (
incorrectGuesses value? . let {
Text (str ingResource (R str ing . incorrect_guesses  1t))
)
} Add these compasable functions.

eComposab le
fun LivesLeftText (viewllode1: GaneViewliode 1) {
val livesLeft = viewlodel.livesLeft observeAsState O
Tivesleft value? let {
Text (str ingResource (R string . Lives_left, 1t))
3
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dependencies {

implementation 'androidx.lifecycle:lifecycle-viewmodel-Kkx:2

Wee using his version of the libravy.

GuessingGame
i
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http: //schenas .android. con/apk/res/android”
Package="con. hfad. 1inearlayoutexample™> <—Tis i the package e
that's used by the app-
<application
android:allowBackup="true" Andeoid Stadio provides
android: icon="¢mipmap/ic_launcher" " your app vith default icons.
android:1abel="@string/app_nane"
android: roundicon="enipnap/ic_launcher_ound”

o > androtd:suppostaRt1="tzue" The thon abfects
ighttp-left android:theme="estyle/Thene. LineariayoutExanple"> &~ the appearante of your
anguages. <activity app. You'll find out mare
android:name=".MainActivity" about. this in Chapter 6.
android:exported="true®> Ty, ap containe 3 sngle
<intent-filter> activity named Mainfickivity.

Mainhctivity iz the _ <action android:name="android.intent.action.MAIN" />
app's main ackiity,
and it starts when N ccategory android:name="android.intent.category.LAUNCHER" />
hearp is onched s one g1 ters
</activity>
</application>

Ty
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fun ChangeHle 110() {

valnese = < (frsend®)

(Hello § fname value}")

= ( name value = “everyone” }

. (Sey hello everyons”)

You vior't need o use 3l the magets.

G ) Goe)  [mwwee) (oo o]
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I£ your sereen doesn t votate when you
Lurn the device, make sure You have the
avbo-votate sebting switched on You
\Km £ind it under Settings > Display.

56008

My Constraint Layout

25009 0 8

The button stays in the same
velative position regardless of-
the sereen orientation

My Constraint Layout
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This shows a horizontal thain of
{hvee butbons. Their top edaes are
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out bebyeen he blueprint's edaes
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GuessingGame

‘appisrimain

S|
crextvien T
ot

android:id="@+id/incorrect_guesses®

:layout_widthe"urap_content"
ayout_height="wrap_content" fragment game.xmi
oxtsize="16sp"

ext="8 {@string/incorrect_guesses (gameViewtodel . incorrectGuesses) }" />

The text view's text is derived by
adding (:2 value of Gamel/iewModel's
incorvectfuesses property to the
incorvect,_guesses String vesource. As
he incorvectuesses properky uses
data, the text stays upto-date.
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Ehe view model. i) V4
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When you add a eonstraint that conneets
the button and blueprint’s bottom edaes,

& the top and bottom constraints pull the
button so that i's centered in the middle
of the layout.
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package com hfad .tasks
[mport this dlas.

import androidx .recyc lerv iew widget RecyclerView

class TaskItemAdapter : RecyclerView Adapter() {
} Extend RetyelerViewAdapter.
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class TaskltenV jewHo lder(val rootV iew : Fewelmw CardView) €— Change TextView to CavdView.
 RecyclerV dew V ievho Mer (rootV iew) {
vl askiane = oot e i onBy<Text o> . k0 msUmD ket
val taskbone = rootVtew £ ievby d<CheckBox> (R .1d .ask done) ) the Lyert’s tect
view and checkbor.
companon cbject {
fn nflaweFron (arent: V ievGroup) : TaskltenV iewtoXler { —
val layoutnflater = Layoutlnflater . fron (parent.contexc) cc:;’vl:hﬁ.‘/, bt
valview = lyoutlnflater
inflate R . layout. task_item, parent. false) as Tassbaew. CardView
requm TaskIenV entlo Ker (v iew)
) o]
Taska,

)

Diplay the bask's
fun bind (item: Task) { = nane in bhe dext view spplargimain
oot taskNane tex = iten caskllone
soklone, sthocied = ieoa tsaklons o]
) comfadtasks
Use the ehetkbox to show Iy
3y whether the task is complete.
TaskitesiAdaptorkt
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b s flel - valie t

property notifyDataSetChanged () i
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Ry GEDREIEI L INcE 1 DEERLLdraal T enaan W
override fun areItemsTheSame (oldItem: Drink, newltem: Drink)
= (oldTten.drinkId == newTten.drinkd)

© (olaTen <o nenIten) € h Deink isn't a data elass, bhis il only vebun
e if oldftem and newltem ave the same bject

ciass eimEERaRCabr | DAL Ttk (N
everride fun azeTtensThesams (olditem: Drink, nevltem: Drinkl
= (oldItem == newlten) € This needs to test whether the two items have matehing

D nsead it cheeks i thy'e the same obect.

override fun areContentsTheSame (oldTten: Drink, newItem: Drink)
= ((oldIten.drinkid == newIten.drinkd) &
(oldTten. drinkNane == newIten.drinkiame))

)
class DrikDiETRerCaLiback ¢ DLEEULLL, Stencaliback<Drini) |y S
override fun areItensThesane (oldItem: Drink, newitem: Drink) This corvectly
- (oldTten.drinkid == newrtem.drinkid) tests if bwo
items have
override fun areContentsThesans (oldItem: Drink, newItem: DEink)  fhe game [D
= (oldIten. drinkiane == newIten.drinkName) and matching

tontents.
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S SEESIA

Saet EEESCS g HEL D

<androids.constraintlayout.widget.ConstraintLayout

Here's the bubbon we added ]
<Buteon oo
These e ) (st sasressa/puttont fn
sthrbdes o | SndEo1d: Layout_width=rwrsp_content" N
seen before android:layout_height="wrap, content” Lo
android:layout_marginStart="24dp" Ly |
android:layout_marginTop="24dp" it
android: text="Button" L
Thes ies orly i‘m:laymlt_censtxnncsuu_:esmwz ‘pazent’ activty main s
aply 4o consbvaint | 3PP 1ayout,_constraintTop_toTopof="parent! />

layouts
aandnsd o anp e aaiantaous sldnes ponsepainsnapants





OEBPS/assets/f0481-01.png
Package com.hiad.myapp

inport androidx.lifecycle.Viewodel
import android.util.log View waddls should't vefererce any
Hport—andEoHTHGeE RN € yievs, so this mpor st needed

class Myviewodel : ViewModel) (<—py
e class needs o extend Ui
i needs bo extend ViewMedel,
init (
10g.1 ("uyviewiodel”, "Viewvodel created”)

override fun onCleared()
Log.i("MyViewModel”, "Vieutiodel cleared")

fun calculation(vall: Int, val2: Int): Int {
Log.1("MyViewNodel”, "Called Calculation”)
return (vall + val2) * num
} View models shouldn't vefer to views, so thange
Lis mebhod o use String vales instead-
fun joinTogether (textl: Goweview String, text2: -Tewtuiew String): string (
Log.1 ("MyVieuNodel”
return ("${textletent) ${text2«text}")

"Called JoinTogether”)
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M
TomperatiraGonverter

eConposable

fun Ma ket v snContent() { applrgimain
Cotmn s i = Mo i£ser pod ng (16.66) F11 UM R 0) ( RE
1

Row(mod iffer = Modifier .filllax¥idth() , ‘©com.hfad temperatureconverter
hor izonta lArrangenent = Arrangement Center) {

ConvertButon { ... } MainAGtvity kt

Here, only CanvertButton is centered horizontally.
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Each color has

anameand 2
<2xml version="1.0" encoding="utf-g"2> hexadecinal
cresources> " tlor i

<color name="purple_200">#FFBBS6FC</color>
<color name="purple_500">#FF6200EE</color>
<color name="purple_700">#FF3700B3</color>

ST Weve left out some of the other elors.
</resources>
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it ot —> <EditText
e amdroidslayout vidth"mateh_parent™
have no weight et androids layout_height="wrap_content"
Theyl take vp a5 androi.
mich voom 3t their  androi ntext® />
content. e, but
ro e <eaitrext

android: layout_width="natch_parent”

The Message cdit andos

youe_hedght="weapmconcentodp”
tesk s e clf 3. anarosa Layout_veight=""
view with any "Message”

anaoi
vt il android:nputType-ntextultiLine” />
expand 4o Fll the i

i thatinat
reeded by any of  <BUEEOR
mdf&’“ android: layout_width="wrap_content"
android:layout_heignt-"urap_content”
android: text="sena" />
S inG

actvity_main et

The height of the view ill be
determined by the lncar layaut
based on the layout,_weight
Replcing the layout_height ith

“0dp” s mre efficient than settin

it 4o “wwap_tontent” as i vay

Ardroid doesn’t have to work out

e vahe ofwrap_content”
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class MainActivity : AppCompatActivity() {

lateinit var stopwatch: Chronometer //The chronometer
var running = false //Is the chronometer running?
var offset: Long = 0 //The base offset for the chronometer

override fun onCreate (savedInstanceState: Bundle?) {
e need to veplace onStop() vith
onPausel), and ¢all up to the supertlass

override fun.anstopty onPasel) { version of the onPause() method

“SupeTTenstUpt

super.onPausel)

if (running) {

saveoffset ()

stopwatch. stop ()
) Likevise, we need o veplace
} onRestart() with onResume().
override fun cnmestarets onResume() (
~SuperenRestaTEH~
super.onResumel)
if (running) {
setBaseTime ()

stopwatch.start ()
offset = 0
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TasksViewModelFactory

ViewModelProvider

The view model
provider needs a view
model factory to help

it create view models  TasksViewModel
+that don't have no—

avqument eonsbructors.
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wpdated version ,> My First App

of the app

Pow!

1118 & O @

The sample text now sy “Powl”
instead of “Hello World"”

o
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viewNode1.tasks .observe (v iewL ifecyc leOwner , Observer {
This passes it? let {

the data adapter.data = it |
to fx 3 Tasks
adapter:
bl .
applsre/main
ol
return view by
b
com.hfad tasks
override fun onDestroyView() {
super .onDes troyV iew () TaskeFeagmontkt
_binding = null
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FIND BEER

No beer selected attributes now we String resources

The bubbon and text view text
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To add a consbraint that pulls the
button bo the vight, click on the
consbraint. handle on the button's
vight edge, and drag it to the
vight edge of the blueprint.
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<?xml version="1.0" encoding=

UELZETES XML detlacation. at the tap. of the kile.

<Linearlayout . Acranges tamponents lincarly one. ater. another.
smlns :androide"http://schenas. android. com/apk/£es/android" Defmens, nuwiu

xmlns:tool

"http: //schenas. android. con/tools"
android: layout_width="natch_parent!
android:layout_height="match_parent"
android:orientatior

vertical”
tools:context:

*.MainActivity">

<EditText
d="6+id/message”

:layout_width="match_parent®

:layout_height="wrap_content"
16dp”
Enter your message here!

: inputType="text® />

ayout_margi;

int:

@+id/send"
android: layout_width="

"wrap_content”

:layout_height="wrap_content"

ayout_gravity=

center_horizontal”

</LinearLayout>

This s what appears on the —\
sreen vh

en You vun an 3
with the bove by,

My First App

Enter your message here
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[ XSK ) New Resource File

Resource type: | Navigation &— -

Root element:  navigation ~ Make sure You -
thoose a Navigation
Directory name:  navigation esourte {W"

Available qualifiers: > | Chosen qualifiers
Country Code Nothing to show

etwork Code
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<String nome= walcome >Hallo, %i3s. Tou have Asd massoges .</string>

R el Igo. Yo have 10 messages.
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<RadioGroup
android:id="@+id/pizza_group”
android:layout_widtl

wrap_content”
android: layout_height="urap_content”>

<RadioButton android:i

e+id/radio_diavolo’
android:layout_width="wrap_content
android:layout_height="wrap_content!
android:text="piavolo" />

<RadioButton android:i

@+id/radio_funghi”
android:1ayout_widt!
android: layout_height
android:text="Funghi" />
</RadioGroup>

‘wrap_conten

rap_content
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Ppackage com.hfad.bitsandpizzas {

import
smport
smport
import
smport
import
import
mport
mport
Amport
mport
mport

class order

BitsandPizzas
android.os Bundle ™
androts. fragnent..app. Fragnent spplaimain
androld.view. LayoutInflater o
anarota.view view Lo
android.view. vievroup {)
androidx. appeompat . app. APpCOpAtACt ivity compbpmpee

con.googhe.andzoid.naterial appbar. HaterialToolbar
antrota vidget Radiotrorp OrdarSghentit
com.google. androtd matarial. chip.Chip

con.google. andzosd.material. Floatingact ionbutton. Floatinghct ionutton
antrota vidgat. Toast

con. google. android BACSTAAL snackbar . SoACKbAE

We've wsing these extra
dasies s0 npor. them.

agnent : Fragnent() (

override fun onCreateview(

inflater: Layoutinflater, container: ViewSroup?, savedInstanceState: Bundle?
views (

val view = inflater.inflate(R.layout.fragent_order, container, false)

val toolbar = view. findviewsyId<HaterialToolbar> (R.id.toolbar)

(activity as AppCompathctivity) .setSupportctionBar (toolbar)

val fab = view. findviewByTd<FloatingActionButton> (K. id. fab)

Add sn—— S £ab. setonClickListener {
OrClickListerer  val pizzaGroup = view. findviewsyId<RadioGroup> (R.id.pizza_group)

to the FAB.

val pizzaype = piszaGroup.checkedBadioBuEtonid it f b e

if (pizzaType -0t has ¢licked the FAB without
val text = "You need to choose a pizza type"  thesing 3 P53 e
Toast. makeText (activity, text, ToastLENGTH_LONG) .show ()

) etse ¢
vaz toxt = (when (pizzatype) (

ottty e 5. s Simote 0 -isvsta pir
St bl b cise > e pirey
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The layout gets _.from the
the text.. ) String

vesourte file

<Layout> p—

</Layad> p—

activity main.xml  strings.xml
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{1

cagnat

package con.head.cateha
spplrcmain

import. andzoids.appcoapat .app- RopCompathctivity )
import. andzoid. os.Bundle o
mport andzotd, view.senu T
import android.view.Menurten com WiRTGstchat
import androidx.navigation. findNavController &
mport. androi. navigation. ragnent. NaveostErageent Weveve ot !

Rt nt s MainActivity kt
import androidx.navigation.ui.AppBarconfiguration win 3 bokbm !
import androidx.navigation.ui.onNavbestinationselected paimation bar, 5o
smport androids navigation.ui setupMitiNaveontroller - ddeke bis bne
Saport. androtdx. draverlayout. widget, Draveriayout PR
impoxt andzoldx navigation.ul Navigationt foped bt
import. con.google. android.natertal navigation savigacionview ) 415 7L {2
import con.google. android.raterial .appbar MaterialTootnar — raviatio drses sode

class Mainctivity : AppCompatActivity() |
override fun oncreate (savedTnstancestate: Bundle?) (

Delete
bhese lnes

super. onCreate (savedinstancestate)
setContentView (R.1ayout .activity_main)
val toolbar = findviewByld<MaterialToolbar> R.id. toolbar)
setsupportactionsar (toolbar)
Val navkostFragnent = supportFragnentianager

- FindFragnentByld (%, d.nav_host_fragnent) as NavostFragnent
Val navController = naviostFragnent .navcontroller
val drawer = findviewsyId<Draveriayout> (R.1d.drawer_layout) & fet o veference
val builder = AppBarConfiguration.Builder (navController.graph) o the drawer.
butlder. setopenableLayout (drawer) & 4ii b sracr by bhe
val appBarconfiguration = bULLder.BULLA0  ABarContigmstn
toolbar. setuphi thiavControl Lex (naveontroller, sppBarContiguration)

Val navview = findviewByIddiavigationview> (R.id.nav_view)
NavigationUl.setupithNavontroller (naview, navController)

Ersbl ravigation vhen an iben's clked by
lnking, the drawer o the ravigation controller.
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<2xml version="1.0" encodin

ute-gne
<androidx. fragment .app. FragmentContainerview
sming:androi

1
nep:/ /schenas. andzold. con/apk/zes/andzotd” T~
5 xmlns:app="http: //achenas . andzoid. con/apk,/zes-auto”

it
Weve g xmins: tools="http: //schemas. android. con/ tool o
extra

activity_main xm
Ohange the id
namespate
anaroid:layout_height:

f:wfy android:paddin Update the name
ravigation :

S0 vee wing 3
T ———— L
veseurte — appinaveraph="dnavigation/nav_graph
file app: defaul tavilost="true” & This lets the avigation hort interact
toolsscontext=".MainActivity" /> with the device back button. YouTl
leorn wove about: £his in Chapter 7.
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eComposab le ConvertBubton accepts 3 lambdd argument:  ~—)

fun ConvertButton (clicked: () - Unit) TemperatursGonvertar
Butcon onC1lick = Y
Text (“Convert”)

‘applercimain
™

N This adds 3 Button to the U] e
L

‘com.hfad. temparatureconverter

MainAoBuitkt
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e e oot —> ANDROID.
e can wse GamcFragnent
oy the gome o e

When the game is over,
ResltFragnent, displays
the veslt String imits
kext view, which 1 s
from Resultiewtlodel
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ResultFragment
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ResultViewModel's
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ResultViewModel
the game s over
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L vake of ResultViewModel's

veslt property in the text
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ResultFragment

fragment_result.xml
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running=true

offset=0

MainActivity
\_/ \
Bundle

OFFSET_KEY=0
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e o This s what you get if you sct
il Flow_weapMode to thain, and
use a packed horizontal style
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iaport. andzotd widget spinmer s
inport. andzold vidget  Textview H)

L
class MainActivity : AppCompatActivity() { com.hfad beeradviser

override fun onCreate (savedInstancestate: Bundle?) (
super. onCreate (savedInstancestate)
setContentView (R. layout.activity_main)
val findBeer = findViewyId<Button> (R.id. find beer)
findseer. setonclickListener (
val beercolor = findviewsyrd<spinner> (. id.beer_color)
Use the val color = beexcolor. selectediten
setBecrs 3 va1 peertist = getmeers (color. tostring ()
Setied val beers = beerList.reduce { str, item -> str + ‘\n' + item )

fb’“ﬁf val brands = findVieuByld<TextView> (R.id.brands)
brands.text = \thasrsororToSeolort beers Build a Strim, displaying
) eath beer on 3 new line.
) Display the beers in the Brands text view

fun getBeers (color: String
return when (color) {
"Light" -> 1istof("Jail Pale Ale", "Lager Lite")
"Amber” -> 1istof ("Jack Amber”, "Red Moose")
"Brown" -> listof ("Brown Bear Beer", "Bock Brownie")
else -> 1istof ("Gout Stout”, "Dark Daniel")

List<string> (
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val startmutton = findviewById<Button> (R.id.start button)
startsutton. setonclickListener (
if (trunning) (
setBaseTinme () Make sure the stopwatch
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OEBPS/assets/f0079-02.png
9506

Beer Adviser

204

Light  ~

FIND BEER

Jail Pale Ale
Lager Lite

Beer Adviser

Jack Ambes
Red

This is what you get
when you select fmber.

This s what you get
when you select Light






OEBPS/assets/f0315-01.png
rotoar sl

Code 28 Spit n 8|
polne Qe - el ___ !
= nunbes Q% —
= Menu om
QU search tem

© Swich tem

Jusk like other sorts of
design editors, you tan
o ® - build  men by draging
= e ibems from the palette
to the design area
heve, and editing their
attributes






OEBPS/assets/f0546-02.png
fragment_game.xml

livesLeft.value=8
incorrectGuesses.value:
secretWordbisplay.value:

GameViewModel

Device






OEBPS/assets/f0225-02.png
Welcome to the Secret Message
app! Use this app to encrypt a secret
message. Click on the Start button to

begin.

This is what WelcomeFagment
will look like.






OEBPS/assets/f0032-01.png
<7xml version="1.0" encoding="utf-8"7> XMl detlacation at the tap.ok the il
<LinearLayout . Avvanges components linearly, one. after. another.....

xmlns:android="http://schemas.android.con/apk/res/androi

Defines a namespace.
xmlns : tools="http://schenas. android. com/tools" Defines.a setond. amespie..

android: layout_width="natch_parent” _Make the width match the device.seveen size.
androids Layout_height="natch parent” Make dhe heighk makch the devite sereen size.
androidsorientation="vertical” Areae tompments.serkical.
£o0Ls:context=". HalnACt Lvity"> |ydicate ks faols. that the layouk i sed by, Mamebity

<BditText  Defines an EditText.component (an. editable text view).
android: id="@+id/nessage” Asignsan i naned s .
android: Layout_width="natch parent” Make it as vide.as dhe layout.
android:layout_height="srap_content" Make it high eocush.fothe.content.
androld:layout_margin="16dp" _Get the componcat’s.mavsin dn Lo

Enter your message here” lulude some hink dext.

android: InpUETYPe="text" /> lise 3 bexk keghoard.npub. ype..

android:

<BUtton | Defines 2 Button tomponent..
androld:1d="8+1d/5end" Acinc anid mamed. cond. N
android: layout_width="wrap_content” Alske it wide.noush.for. he contant..
android: Layout_height="wrap_content" make i kigh.esough foc.the. corbent...
android: layout_gravity="center_horizontal” fet: tre bbb tmmhl}y
androidi text="SEND" /> Add the bext “SEND”to.the.bubbom.......
</14nearlayont>  Clases the Lincarl-ayout cloments.

12 5 0 @

My First App

This s the EditText component.

R Enter your message here

[ D

Componert-






OEBPS/assets/f0133-03.png
FVVAAMAMAMAY

Adding the opposing eonstraint
pulls he button Lo the center.





OEBPS/assets/f0463-04.png
livesLeft=8
correctGuesses:
incorrectGuesses:

updateScreen()

GameFragment

Devica





OEBPS/assets/f0113-02.png
ViewGroup is a subelass =3
of the View tlass

android.view.View

androidviewViewGroup

ﬁx

& Al layouts ave 2 type of Viewhrowp

android.widget LinearLayout

android.widget FrameLayout

LincarLayout and

ﬁx

FrameLayost ave

idget:ScrollView

types of Viewreup

SerallView is a type
of PrameLayout

| &— We'll look at this
e of layout 2
fow pages shead.





OEBPS/assets/f0658-02.png
This uses a linear layout manager
\ﬂwiﬂ\ a horizontal orientation

Resdbook  Watchfim  Planttree | Amang

[ pone?  [J Done? [] Done? [J Dd






OEBPS/assets/f0608-02.png
class TasksViewodel (val dao: Taskbao) : Viewodel()

val tasks = dao.getAll ) €.
o This calls TaskDao’s getAl)

method, and assigns its veturn

vahe 4o the basks proerty.

[

Taske
applsrcimain
7
ol
com fadtasks

TasksVicModel. kt





OEBPS/assets/f0556-02.png
92 60 &

Guessing Game

When we click on
the new button

9% 5 0 &

Guessing Game
The word was ANDROID.

START NEW GAME

he app navigates to
ResultFragment






OEBPS/assets/f0685-02.png
When we enter 3 new task name
and elck on the Save Task butbon.

Ahe vetyeler view adds the
rew vecord and animates
bhe dranstion

O ooner

O ooner 0 ooner

These are our
existing vetords.






OEBPS/assets/f0566-02.png
These code sippets

= eren't needed
'

MyViewModel

android:onClickListener=





OEBPS/assets/f0135-05.png
The margins are shown
in the blueprint






OEBPS/assets/f0574-01.png
Setup
Database
Insert
Get tasks





OEBPS/assets/f0617-02.png
Candidates: Possible result values:

a.value = 2 0

rate.value = 2

b.value = 2

)
a.value = 2
rate.value = 2

4
a.value = 2
rate.value = 2
b.value = 2 S
a.value = 2
b.value = 2 8

rate.value = 2





OEBPS/assets/f0661-04.png
Y

TaskltemAdapter List<Task>





OEBPS/assets/f00xxxi-01.png





OEBPS/assets/f0250-05.png
Device





OEBPS/assets/f0585-01.png
Setup
Database
Insert
Get tasks





OEBPS/assets/f0508-02.png
. These code suppets
o et ecded

gameOver





OEBPS/assets/f0645-02.png
VE TASK

Arrange picnic

Book vacation

K dog
The tasks ve previously
entered ave displayed
in the vetyeler view

Read book

Read book
Watch fiim
Plant tree
Arrange picnic
Book vacation

Walk dog

VE TASK

Any new Lasks ve enter
ave added to the veeycler
view as soon as we click on

the Save Task butbon

booked books






OEBPS/assets/f0282-04.png
e808

Secret Message

Fragment Hereis your encrypted message:
o sl I ——
ks on the
back button.

cnow

Secret Message

Messane
Fragrent





OEBPS/assets/f0383-03.png
NIRRT VRGNS F R
android:ia="a+id/parnesan’ \
R -y | pomesn |

android: text="pParnesan’

style="estyle/Hidget. MaterialComponents.Chip.CROLCS"/> Ty Papmesin chip s shyed
wsing Choe 50 bhat. i chanags
color when it's selected.





OEBPS/assets/f0723-01.png
IEEas S IEmnT Nt tiarivat BInO e - EEn SREE IR s )
Recyc lerV tew .V seuHo Mer (b ind ing .ro0t) {

compan fon object
fun inflateFron (parent: VievGroup) : P izzaV iewhlo lder {
val layoutInflater = Layoutlnflater . from (parent context)

valbinding = PizzaltenB ind ing . inflate (layoutInflater, parent, false)
retum P izzaV sevto Ker (5 ind ing)

The bind0) method actepts a ambda argument-
fun bind (iten: Pizza. ‘L-

s |1y e ) Y

binding pizza = ien £ Miske items dickable

Exctute the lambda
, when an item's elicked

You didn't need to
e these matpets






OEBPS/assets/f0287-03.png
240008
Secret Message
io008 vin

Secret Message

Here s your encrypted message:
Clieking on the

tpyrcne of taw ew egassem a s ST et
Welcome to the Secret Message e ot

‘app! Use this app to encrypt a secret ntryptFragnen

message. Cick on the Start buton to fakes s back to
begin WeleomeFragment





OEBPS/assets/f0052-03.png
L]

BeerAdviser

strings.xml





OEBPS/assets/f0327-02.png





OEBPS/assets/f0179-01.png
" running=true
L/
N
{ ) offset=0
N/
;

N
Device MainActivity { ) stopwatch.base=19239228
J






OEBPS/assets/f00xxxix-01.png
ﬁ

Virginia Wilson





OEBPS/assets/f0726-02.png
This is EditTaskFragment. In the
Livst instance, it will just display
N’/whiu\ Lask the user L%Lked on

9





OEBPS/assets/f0743-04.png
fun onNavigatedloList() {

EditTaskFragment will call th
_navigateToList value = false < oy o rvagment il call this

method when i's done navigating,
y





OEBPS/assets/f0356-03.png
A FAB, or
Lloating action
button

|






OEBPS/assets/f0398-01.png
val parmesan = view.findViewById<Chip>(R.id.parmesan)

Add any exteas | EeXE += Af (parmesan.ischecked) ", extra parmesan’ else "'

o the text. val chiliOil = view.findViewById<Chip>(R.id.chili oil)
text += if (chiliOil.isChecked) ", extra chili oil" else "
Snackbar.make (£ab, text, Snackbar.LENGTH_LONG) .show()

Make and.display the snackbar ™

) J
BitsandPizzas
fzzse

return view

applsrgimain
1

Tava
™

com.hfad bitsandpizzas

OrderFragment kt





OEBPS/assets/f0410-01.png
Activity code
Fragment code





OEBPS/assets/f0598-02.png
PEChEgE Com-RiAd. taEke (]

nport android .0s Bund le ek
mport andro idx . fragnent epp Fragnent
inport andro id v iew LayoutInflater oo
inpore android v iew View o
mport android v iew V senCroup -
port com hfad . tasks datab ind ing FrognentTasksB ind ing com RRdtask
Inport androldx . 11ifecyc le V tewlode IProv ider < (i
Import his las 1
<lase TasksFragnent : Fragnent() { TeslaFragment it

private var _binding: FragnentTasksB ind ing? = null
private val binding get() = _binding!!

override fun onCreataV iew (
inflater: LayoutInflater, contamer: ViewGroup? , savedInstanceSeas : Bund 1s?
)i View? ¢
_binding = FragnentTasksB ind ing . inFlate (inflater., container., false)
el view = binding.root

Build the database
val application = requireNotNull(this act ivity) .application) Gf it deesrt dveady
sal dao = TaskDarabase gecnstance plication) (asklo_— ) ot 5
N evnce 4o the
et the ((val viewlode Factory - TasksV tewllode IFactory (dao) el
ekt (Va1 viewlodas - ¥ sevloce Prov saer Do prgerty

this, viewlode IFactory) get (TasksV lewlode 1 ic lass . java)

requm view

)

override fun onDestroyView() {
super onDestroyV iew ()
_binding = null





OEBPS/assets/f0555-02.png
Laya i< )’

b -
game GameViewModel

- VlewModeI

fragment_game.xml var GameViewModeI





OEBPS/assets/f0473-03.png
P«/%

ResultViewModelFactory

ViewModelProvider

I?

The ViewModelProvider gets

the ResultViewModel using n
The ResultViewModelFactory,  ResultviewModel





OEBPS/assets/f0135-04.png
The margins for
these edges have
been set o 24dp.






OEBPS/assets/f0182-01.png
Activity launched

onCr:ate()
onDe‘s’lroy()

v

Activity destroyed






OEBPS/assets/f0304-03.png
Seom-ge0gTe - androtd. Material. apphar Hateriatloothar STnis is the full path of
. /> the Matevial Toolbar ¢lass.





OEBPS/assets/f0469-03.png
ResultFragment ResultViewModel

ResultViewModel will hold
any business logic it needs,
and the data for its views





OEBPS/assets/f0831-03.png
onCreateView() J/
ComposeView

ResultFragment MainActivity





OEBPS/assets/f0268-03.png
Add Argument
message

Sting

Nutable Enter the argument’s

vame and bype
ot vaue

= - |

T —

encryptFragment
encryptFragment
fragment_encrypt
Encrypifragn ~

~ Arguments So

& message: string
 Actions
 Deep Links

Abbributes
parel.





OEBPS/UbuntuMono-BoldItalic.otf


OEBPS/UbuntuMono-Italic.otf


OEBPS/assets/f0607-01.png
Setup
Database
Insert
Get tasks





OEBPS/UbuntuMono-Regular.otf


OEBPS/assets/f0243-02.png
ST Wesaions
> <navigation mlns:andzoid="http://schenas .android. con/apk/zes/android®

e smlns:app="http: /schenas .andzoid. com/apk /res-auto"

naveation  xmins: tools="http: //schenas. android. con/tools"

ﬂ‘”&‘) android:id="¢+id/nav_graph" Secreiifessage
e SppstaseDRShinatioon’gidvelconsrragaeat™s 1
element. Navigation starts vith apprarciingin

TEragmont WelcomcFragnent. U

‘android:id="@+id/welcomeFragment" "
s seckion|  2ndz01dinane="con. hfad. secretmessage. el comeFzagnent™ mieon
i RSO g&
Weleome tools:layout="layout/fragment_welcome® >
- nav.grapham

Fragert | <action s

android: id="@+id/action_velconeFragnent_to_messageFragment"
app:destination="0id/messageFragnent™ /> € yluomcFragnent has
</ tragnent> an atbion that goes to
MessaacFragnent

“eragnent

Thisseckion | android: 1d="@+id/messagerragnent

deserbes android:nane="con. had. secratnessage. HessageFragnent”
Message android:1label="fragment_message"

Fragnent

tools:layout
SinavinaEteans

Layout/fragrent_message” />





OEBPS/assets/f0267-03.png
]

Secretiessage
plugins { 1

This adds the Safe Avgs plug-in =

il

L
) build.gradle

id 'androidx.navigation.safeargs.kotlin'





OEBPS/assets/f0826-02.png
override fun onlreatey law
inflater: LayoutInflater , container: V iewGroup? , savedInstanceState : Bund le?
)¢ View? (

//Any code that doesn't use composables ~
Reburn 3 Camposeliew. GusssingGame
return ComposeV iew (requ ireContext()) .apply { L(_\
setContent { appisreimain
//Any Compose code that defines the UI .
3 AW Composabies to the Conposeliew L






OEBPS/css_assets/beaver_epub.png





OEBPS/css_assets/titlepage_footer_ebook.png
Beijing + Boston + Farnham - Sebastopol + Tokyo





OEBPS/assets/f0199-01.png
e started e |
shopuateh, then
nitzhed o the
devec’s home

00:15
T

[ ]

=\

=3
The stopuate

paused vhile the
app vasn't visble

The stapuatch started agan
when v went back 4o it






OEBPS/assets/f0239-02.png
buildscript { Secretiessage
ext.nav_version = "2.3.5" S i o e Ui evsion of

the Navigation tomponent.  buildigradie





OEBPS/assets/f0162-04.png
1200 © 0 O & van

Using a flow means that any views
that don't £it on the first vow
vill form a setond vow





OEBPS/assets/f0809-01.png
You an download
the full code for
{he ehapter from
Limguel.com/hFad3-






OEBPS/DejaVuSans-Bold.otf


OEBPS/DejaVuSerif.otf


OEBPS/UbuntuMono-Bold.otf


OEBPS/assets/f0462-02.png
updatescreen() S Delte s e

binding.guessButton. setonClickListener )
viewtodel . makeGuess (binding.guess. text . tostring () .uppercase ())

e A N
Ty, Pining.quess.text. = mitL
by spdatesereen()

HLtD, g 17 (viamModel isHn () 11 viewiodal 510t ) {

vonLostMesrage) \_ val action
methods need o \> -actionGaneFragnent ToResultEragnent (viewsiodsl . woniostiessage ())

be aecesed via vidw. tindravontroller () .navigate action)
the viewMlodel | (]
property. ' GuessingGame
1
sppargimain
) L
e
override fun onbestroyview() ( [
super .onDest royView () comfad gusseinggame
_binding = nuil [
: Use the viewhModel property b access 1
the secretiordDisplay, livesLeft, and GameFragment kt
incorvectuesses prgerti

fun updatescreen() {
binding.vord.text = viewdodel.secretiordbisplay
binding.1ives.text = "You have §(viewsodel.livesieft) lives left
binding. incorrectGuesses. text = "Incorrect guesses: §{viewsodsl.incorrectGuesses)”

)
~fun doriveSoesatHATAD| splagi

~tun_chackiattes oberseriagh
“fun makatucontguasersrningrer / We roved hese methods by
Aot GameliewModel, so delete
tun ioesit them from GancFragnent

—tun wenlostiassagali—





OEBPS/assets/f0677-02.png
&0
<Layout> m'

</Layout>|

task item.xml var Task





OEBPS/assets/f0183-01.png
| Contet |  ontextabstract class
(android.content Context)

]

ContextWrapper

Activity

onCreate(Bundie)

onstart()
onRestart()
onResume) ]
onPause()
onstopl)
onDestroy)
onSavelnstanceState(Bundie)
findViewByld(nt)
setContentView(View)

AppCompatActivity

Lﬁ

YourActivity
onCreate(Bundie)

“This gives you access to global information about the application
environment, such as application resources and ope

ContextWrapper class
(android.content.ContextWrapper)
Thisis a proxy implementation for the Cont ext.

Activity class

(android.app Activity)

The Act i vi ty class implements default versions of the fifecycle
methods. It also defines methods such as £1ncViewByTd () and
setContentView()

[ These are the activity lifeeyele methods.
Yol earn more bk then through
the vest of the chapter

These aven't lifetyele methods, but.

E1— theyve shill very wachul. You'e alveady

©sed mosk of Ehem in carler chapers

AppCompatActivity class
(androidx.appcompatapp.AppCompatActivity)

This s an actiity that’ part of Android Jetpack. Tt lets you use new
features in older versions of Android.

YourActivity class
(com.had.foo)
Most of the behavior of your activiy is handled by superclass methods

yourMethod()

it inherits. All you do is override the methods you need.





OEBPS/assets/f0391-01.png
Scrolling toolbar
Collapsing toolbar
Views

Respond to clicks





OEBPS/assets/f0577-03.png
PRSNEGE TR T SN

mport andro ibx appeompat app AppCompathctiv ity Tasks
smpore. androd .os Bundle
applarcimain
class Mainhctivity : AppCompathctivity() { -
override fun onCreate (savedInstanceState : Bund1e?) { [Wamn}
super onCreate (saved Ins tanceState) com hfadtasks
setContentV tew R . layout act iv ity_na in)
' MainActivity.kt





OEBPS/assets/f0489-02.png
That's got me thinking... You said that whenever
you need to update a live data property, you

assign a new value to the existing object’s value.
You don't replace the live data object itself.
Does that mean we can define the live data
properties using val instead of var?






OEBPS/assets/f0836-01.png
ResultFragment
GameFragment





OEBPS/assets/f0778-02.png
Pass onCliek a lambda to specify what
tton (onClick = { L happens when the button is elcked
//Code that runs when clicked

P { Texe("Button Text") I € —This i the text that appears on the bubbor
s on Lhe bubton.






OEBPS/assets/f0857-02.png
These code snippets

Surfaces weren't needed.

ComposableView makeltso
View

MaterialTheme






OEBPS/assets/f0560-02.png
o [<rLapets

- Fragment
- Fragment fragment_result.xml t
PGS metindig ResultBindi

] O - C\

Ropats inding genevates these tuo files for us
as the layout Files have root <layout> elements.





OEBPS/assets/f0717-03.png
TasksFragment LiveData<List<Task>>

submitList()

/

Taskltem/-\/dapler





OEBPS/assets/f0115-03.png
SEMEE VEESIOR=TL.Y" SRCORLAgETHER=DTES

<LinearLayout xmlns:android

*http: //schenas.android. con/apk/res/android"

xmlns:tools="http://schemas.android.con/tools"

android:layout_width="match_paren
android: layout_height
android:orientation="vertical"

android:padding="16dp"
tools:context=" MainRctivit
<editrext
Set this o android:layout_width="natch_parent
“textMultiLine”, ~ android:layout_height="wrap_content”
or You might android:hint="essage"
vot be able £~ android: inputType="textuultiLine” />
enter multiple
lires of text  cputeon
in the app. android:layout_width="wrap_content’

android: layout_heigh
androids text="send” />
</Linearzayout>

‘wrap_content"

teh 4 Make e the aetiity_mainnl
e tode matches the tode shown heve.





OEBPS/assets/f0015-02.png
You dictate which edibor
You're wing vth Whﬂt

Dowble—chek o the Fie
2 the eslorr . the
Fie contents appeae n—|
the cditor piel

PP ——
b e 28 drepgivg compontrbs





OEBPS/assets/f0784-02.png
onCreate() setContent()

>

MainActivityContent
MainActivity





OEBPS/assets/f0365-03.png
1247 & @

his is the order fragment

The 4oolbar needs to sevoll off the sereen when the user
sevolls the layout’s main contents. As these two animations
need 4o be coordinated, everything that's displayed in the
layout needs £o be intluded in the ¢oordinator layout.





OEBPS/assets/f0461-02.png
PREEEgE SoE-0EasQuCsSingan:

aml

import android.os.Bundle L
‘GuassingGama

import androidx. fragment.app. Fragment 1

import android.view.LayoutInflater aprsSain

import android.view.View i~

import android.view.VievGroup j—’.«.A

import. con.hfad. quessinggane. databinding. FragmentGanesinding L

import androidx.navigation.findNavController 0o fkd. Gheesigpanie

import androidx.lifecycle.Viewsodelprovider € [npork thi tlas 1
GameFragment it
Class GameFragment : Fragment() (
private var binding: FragnentGameBinding? = null
private val binding get() = _binding!!
lateinit var viewodel: GameViewdodel <t Add the viewModel property

We moved these properties into
Gamel/iewModel, so vemore.
them from GaneFragment.

override fun onCreateView(

inflater: LayoutInflater, container: ViewGroup?, savedInstanceState: Bundle?
): views (

_binding = FragentGameBinding. inflate (inflater, container, false)

val view = binding. oot
[ iewodel = Viewsodelorovider (his) get Cansviewodelclass. Jave)

Set the viewModel praperty.





OEBPS/assets/f0475-02.png
override fun onbestroyview()
super.onbestroyview ()
_binding = null

{

You don't need to
change this method

ResultFragment.kt





OEBPS/assets/f0212-01.png
Device

'

" running=true

/

.
Y i
() offset=0
.
h 4 e
MainActivity I | stopwatch.base=26155746
A4





OEBPS/assets/f0317-03.png
XML

Inflates to

Object





OEBPS/assets/f0296-03.png
The navigation drawer will display
a menu with items for all three
fragments. Clicking on each one
displays the velevant fragment. >

> Senthtems.

Support

2 Hep





OEBPS/assets/f0260-04.png





OEBPS/assets/f0176-02.png
Device

) running=false

MainActivity
( | stopwatch
N4





OEBPS/assets/f0021-02.png
(XX Android Virtual Device Manager

Your Virtual Devices

Android Studio

1 you totet your spplcation wthout
i dovcs

+ Croao VirtuaIDovice..

Click on this button Tz e o st our ctenn
bo eveate an AVD. ettt o et e e et

‘Ancroid and Gaogle ly ecasysta.





OEBPS/assets/f0681-04.png
v iewllode 1. tasks .observe (viewl ifecycleOwner, Observer {

it? . let {
) We'll use the submitListO)
adapter subnitl. ist (6) &— method to pass new data b
Y the adapter’s backing list.

})





OEBPS/assets/f0844-04.png
@ Lomposab le
fun GameFragmentContent(v iewlode 1: GameV iewMode 1) {

Column (mod ifier = Mod ifier. £illMaxWidth () {

TncorrectGuessesText (viewlode 1)

Wel pass the view model to the new funetion





OEBPS/assets/f0033-02.png
SPRRITIES
android:1ayout_width="wrap_content"
android:1ayout_height="rap_content"
android: text="ello World!" < _

S

We can update the text by updating this atbribute.





OEBPS/assets/f0139-03.png
Dy default, matching constraints
ks bhe view expid o4 math 31
Fosble. There are obher opbins,
whith you can Fand aut sbot heve
httpsi//developer.android com!
rairing/constraint-layaut

Sk bhe vidth

e
oo e

eonstraints





OEBPS/assets/f0855-02.png
GuessingGame

<fragnent
android : ki="@+ id/ganeF ragnent
andro id tnam

‘com hfad guess inggame GaneF ragment”
andro id : labe 1= " fragnen t_game
ooty ot e e >

<action ... />

Remove this o
e emove this veference. nav_graph.xmi





OEBPS/assets/f0857-01.png
class Musictragment :@ Fragment() {
override fun onCreateV iew
mflater Leyoutlnfiater. contamer: ViexGroug? . savedlnstanceStata
) View? { m & ComposeV/
raiem Comgsseviaw | seauimcosintl) apnly (I Tomna Conpedfis
Use setContent —7> setContent |
o add compasables MusicTheme [
to the Ul /7@.‘.(- 1.

Mus scFragnentContent()

Arply MusicTheme bo the
ul, 'lm.,a surbaes 3

Bunde?





OEBPS/assets/f0619-01.png





OEBPS/assets/f000vi-01.png





OEBPS/assets/f0094-02.png
This is just an example; we've
rot veally going 4o ¢thange the
layout o if looks like this

1102 2 0 &

Linear Layout Example

1T
The To view has a weight
of 1, so ik takes up 173
of the extra space

The Message view has
a weight of 2, so0 it
takes wp 2/3 of the
extra space






OEBPS/assets/f0303-02.png
1217 80 @ @

A toolbar looks just like the
app bar you had previously,
but it’s more flexible.





OEBPS/assets/f0309-02.png
Help

HelpFragment
looks like this.





OEBPS/assets/f0710-03.png
SN NIRRT i LRTRNRIEG AN IFN RS IDORLY £

override fun on indV iewllo Ider (ho lder: TaskItenV iewHo der , pos ition: Int) {

val soem = goclum (oo 1600 B icuhider) i called ech e the

holder b ind (1ten) vetyeler view needs to display an itew's data
enBindViewtolder() calls Takl bemiewHolder's
bind() methed, pasing it an item
lass TaskIvenV iewhio lder (val b ind ing : Tasklten ind ing)
RecyclerV iew V iewtio Ider (b ind ing .root) {

fun bind (1eem: Task) { Make the item L
This seks the —wbinding cask = item _~ vespnd o eltks e
lyouts dats  binding oot set0nC lickL istener {
binding vaiable //Code that runs when an iten is clicked  TPUTTA"
for the ibem.
> L
3 com Rfadtasks

TaskitenAdenterkt





OEBPS/assets/f0544-02.png
Delete [ 33

thes

e

T e dlosdl

e

viewllode 1 gameOver observe (v iewl ifecyc leOwmer , Observer { newValue ->
if (newVaue) {
val action = GameFragmentD irections
-act ionGemeF ragnen tToResu 1tF ragnent (v iewllode 1 wonLos dlessage ())
view . £indNavContro1ler () nav igate (action)

»
bind ing guessButton .setnClickL istener() {

+ sewllode 1 makeGuess (5 nd g guess text. wString () uppercase ())
binding guess text = null

retum view

override fun onDestroyView() {
super onDeatroyV iew () e
binding = null





OEBPS/assets/f0605-02.png
For each of these tasks, we enter &
£ask rame and click on he Save Tock
button. Nothing on the sereen
vedated, 50 how do ve know if the
vetords get added to bhe database?

TasksFragnent gebs dislayed.





OEBPS/assets/f0206-01.png
The onResume() method is called
when the activity is vestarted or
vesumed. As we want the app to
do the same thing ivvespective
whether it's started or vesumed,
we tan implement the orResume()
method instead of onRestart().

v

onStart() ¢——————

v
——»onResume()

v

Activity running ) onRestart()

onPause()

onstop() ——|

-

The onPause() method is ealled
when the activity is paused

or stopped. This means we

¢an implement the onPause()
method instead of onStop().





OEBPS/assets/f0106-02.png
° 120 5 0 &
\/ Layout Example

The layout ode
produces sereen A.
The “Hello!” bukton is
¢enteved horizontally,
and the text of the
“Soodbye_’" button is
¢enteved hovizontally in seoseYa
the view.






OEBPS/assets/f0295-03.png
This slide-
out panel
is talled a
navigation
drawer.

> sentitems

Support

7 Hep






OEBPS/assets/f0708-02.png
aoee ||

[oee— pantfoce

~
This bukon deletes the task.

O voner O ooner






OEBPS/assets/f0009-02.png
Prone sna Tt

wearos R_

Anero TV

-

Mok sure the

Phore nd

Tblet opton o
isseected.

No ety Basic Actvty

(¢]

Empty Compose Actty

There ave obber bypes of sty
o e bk o
i ke o you etk the

Emply Actiity option

Bottom Navgaton Actvity

When youve doe, dlck
on bhe Next button





OEBPS/assets/f00xxxiii-01.png
I wonder how
T can trick my brain
into remembering
this stuff...






OEBPS/assets/f0400-02.png
oy makeTex
display() ot

SHORT oas

fab display()





OEBPS/assets/f0455-02.png
Guessing Game

noos

Guessing Game

d_;:h he game rotates, ol of

e layors v ek vk






OEBPS/assets/f0275-03.png
navigate(R.id.action_
welcomeFragment_to_
messageFragment)

Button

Navigation Controller





OEBPS/assets/f0050-02.png
Component Tree

" LinearLayout (vertical)
= beer_color e
® find_beer "Find Beer' A
Ab brands "Beer types" A

The tomponent tree is lotated
beneath the palette in the
layout’s design editor.





OEBPS/assets/f0644-04.png
Here we

go again...

SN
o

TaskltemAdapter List<Task>





OEBPS/assets/f0259-02.png
Thanks! Tl go

Here's the and encrypt it.

message.

MessageFragment EncryptFragment





OEBPS/assets/f0293-01.png





OEBPS/assets/f0162-02.png
The buttons £it on the sereen
when the orientation is landscape.





OEBPS/assets/f0086-03.png
105 60 @

1£ the orientation is horizontal, views are
To Message avvanged in a horizontal vow. Here, the
D device languae is set to Enalish, so the
views ave arvanaed from left 4o vight.






OEBPS/assets/f0234-02.png
SEECEETEEOEL

androl on=rvertical">

<androidx.fragmentapp FragmentContainerView
android:id = "@+id/a, fragment”

Use i .
androidiname._= " com.hfad.exercise. AFragment”

dement
toadda
Frsgnent. {0
the layout

Vs the sndvoidname tbrte f sty
oppFraamensSomingrVien... ey alfed v o b et
e, fnament:

"com.hfad.exercise. BEragment'

androidiname.

These code sigpets

= veren't needed
'

AFragmentkt

<Fragment
BFragmentt STy

<Fragment






OEBPS/assets/f0254-01.png
FoundFragment

action_chooseMusicFragment_to_notFoundFragment

ChooseMusicFragment

NotFoundFragment

override fun onCreateview (inflater: LayoutInflater, container: ViewSroup?,
savedInstancestate: Bundle?) : View? {
val view = inflater.inflate (R.layout. fragnent_choose_music, container, false)
val searchButton = view. findViewById<Button> (%.id.search)
searchButton. setonClickListener {
1t msterounag (| Gl
beta siew EndNaxContralle -

— mavigate(R d.ackion._chonseMusicEragment,_to_toud) M)"\\::?f‘h :’:ﬁ:”d'

veference

to the } else { ion D that
rovisation — view EndNaxCentrellr0_.. e te
cnteller " agaheRdackin,_ehan bl Pesgmint_to_sekFondPragment) voiason 16

)
)

return view
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import andro iix . lifecycle V iewllode 1
mport. andro idx . 1ifecyc le MutableL tveData
mport. androdx . 1ifecycle L iveData
_gameDver is a private
TutableLiveData<Boclear>
class GameV iewlode1 : Viewdode1() { - property that's set to falie

lutableLiveData<Boolean> ( false )

val_gameOver
get) = _gameOver

S

gameOver gives GameFragment vead-
only access o _aameDver's value.
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<data>
<varisble

‘com hfed . Iottery LotteryV ievllodel” />

<Linearlayout.
andro 1 : layout_wkdth="match_parent”
andro id : layout. he ight= match_parent”
andro i for dentation="vertical’>

<TextView
androd : 41="8+ 4/message”
andro 4 layout,w kithe 'wrap_contant”
andro i layout_he ‘ght="wrap_content’ The String vesouce needs o
andro 4 ttextS ize="16sp" actept these bhvee arquments.
andro 4 ttext="® @s tring/msg (ym user , v umbersText., vm numberGuessed) )" />
</LinearLayour>
</ tayours
The Str ing resource is:

Hello, B1fs. The.mumbers are. B2fs. You avessed. $3fd risht..

tring neme="meg">
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interface TaskDao { vetords from the database. [t
veturns a LiveData<List<Task>>.
@Query ("SELECT * FROM task_table ORDER BY taskId DESC")
fun getA11() : LiveData<L ist<Task>>
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<FrameLayout

xmlns:android="http://schenas.android. con/apk/res/android"
xmlns:tools="http: //schemas.android. con/tools"

androias ayout_vidth-"mach, parent®
android:layout_height="wrap_content” catGhat
too1s:context". TnboxFragnent”> L
soplagimain
android:1ayout_width="match_parent" T
“ndroidslayout height="ratch parent® -
st ¥
</Franetayout> InboxFragment’s layout just contains |
3 TextView. Weve adding this bext 10 fragment inbocxm

we tan easily tell when is displayed.
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import android.os.Bundle
import androids. fragment.app. Fragnent
inport android.view.layoutInflater
import android.view.View

import android.view.ViewGroup

import com.hfad.guessinggame.databinding. FragnentGaneBinding
import androids.navigation. findNavController

inport androids.lifecycle.ViewtodelProvider

import androidx.lifecycle.Observer € |upurt this clss

com hiad gusssinggame

GameFragment kt
class GameFragment : Fragment() (

private var _binding: FragmentGameBinding? = null

private val binding get() = _binding!

lateinit var viewdode

+ Gameviewdodel

override fun onCreateView(
inflater: LayoutInflater, container: ViewGroup?, savedInstanceState: Bundle?
view? {

_binding = FragmentGareBinding.inflate (inflater, container, false)
val view = binding.zoot
viewodel = Viewtodelprovider (this) .get (GameViewtodel
~rrtmeaesesth € We no longer need this mebhod, as were wing lve

dsta o vpdste the vales displayed on the streen
viewtodel..incorrectGuesses .observe (viewlifecycleowmer, Observer ( newvalue ->
$newvalue

1ass. java)

binding. incorrectGuesses. text = "Incorrect gue
n Each time the incorvectGuesses and livesLeft properties in
the view model agt changed, vpdate the dext in the layout
viewtodel.1ivesLett  cbserve (viewLifecycleownex, Observer { newValue ->
binding. lives. text = "You have Snewvalue lives left"

H
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val startButton = findviewyId<Button> (R.id.start_button)
startButton.setonClickListener (

if (trunning) ( |
setBaseTime () Stopatoh
stopwatch. start ()
running = true soplimain

com.hfad stopwatch
//The pause button pauses the stopwatch

val pauseButton = findViewById<Button> (R.id.pause_button)
pauseButton.setonClickListener (
if (running) (
saveoffset ()
stopwatch. stop()

running = false

MainActivity kt

//The reset button sets the offset and stopwatch to 0
val resetButton = findViewById<Button> (R.id.reset_button)
resetButton. setonclickListener {

offset = 0

setBaseTine ()

Reglace onStop) vith enPausel).

override funemssenty onause() {
—SupeEeRE TR
super .onause ()
if (running) {
saveoffset ()
stopwatch.stop ()
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mport android os Bundle [

import andro kb fragnent opp Fragnent apprdimain

mport android v iew Layoutlnflater

import android v iew V iew "

smport android v iew V iewGroup

inport andro kb . 1ifecye le V iewliode Prov ider o fadtasks

import com hfad tasks datab ind ing FragnentTasksB ind ing

TasksFragment kt
class TasksFragnent : Fragment() {

private var _binding : FrognentTasksBind ing? = null

private val binding get() = binding!!

override fun onCreateV iew (
inflater: Layouclnflater, container: ViewGroup? , savedInstanceState : Bund 1e?

)i View? {
_binding = FrognentTasksB inding . inflate (inflater, container, false)
val view = binding oot

val application = requ ireNotNull(this activ ity) .app lication
val dao = TaskDatabase getInstance (application) .taskDao
val viewlode Factory = TasksV iewliode IFactory (dac)
val viewlodel = V iewllode Provder(

this, viewlode Factory) get(TasksV iewlode 1: iclass .java)
binding v ienllode ] = v iewllode 1
bindig JifhcyIadmer = VLIMYEIONNT € 0y

eeyeleOuner so that. it con
vespond o lve data updates

retum view

override fun onDestroyView() {
super onDestroyV iew ()
_binding = null
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nakeGuess (binding. guess. text  tostring ) uppercase ()) ¢— Cill mikebhess to del

Rt B¢ (Tinatng.quess.text = 1 vith the wer's s
and updste \updatescreen () 1§ the user has won or lost, navigate to ResultFragment,

thesereen S (isWon() |1 4SLoStO) passing it the wonlostMessanel) veturn value

val action = GameFragmentDirections
-actionGaneFraguentToResul tFragnent (vonLostyessage ())

view. findNavcontroller () .navigate (action)

)

S e e Gt g oo
¥ aceess
e _bndng rrw‘mt&:itu spplarimain
override fun onDestroyView() {
super .onDestroyvien ()
_binding = null ©com.hfad.guessinggame
) Set the layout's
bk views Gamerragment it

fun

updatescreen() {
binding.word. text = secretwordpisplay

binding.lives.text = "You have Slivesieft lives left."
binding. incorrectGuesses. text = "Incorrect guesses: SincorrectGuesses”
This bulds 2 Skring for how the seeret
word shoud be displayed on dhe sereen.
derivesecretwordDisplay() : String {
var display = ™"

secretWord. forEach { Call eheekLetter for

i o the end of the dislay variable

return display
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binding.lives.text = "You have $newvalue lives left"

" This shows the user how

wam lives ave now left
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Room that
data class Task(
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startButton: Button

Activity
MainBinding

az{iv'.{y_ma'm.ml
intludes a button
whose [D is
stact_button, so
AL{ivi{yMainBinding
intludes a Button
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startButton that
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Button dbject.
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WD AROCCRCIREEAR: SONCETR ALY 3

AL SCCSICIEL I Stange

>
e Returs b i i apeare i the
) - seeret word, or ot it doesn't
This gets called when the user makes a gess. ~
fun makeGuess (guess: String) ( Gueesiaame
it (quess. length = 1) ( ™
if (secretword.contains (guess)) ( applargimain
correctGuesses 4= guess L

secretiordbisplay = derivesecretiordbisplay () .

) else hfad Gusssinggame
[

incorrectouesses += "Sguess

livesiest—- L
‘GamaViewModsl Kt

fun isWon() = secretword.equals (secretworddisplay, true)

fun tszost() = livestegt <= o= Okt whether he game hs been von o st
fun wonLostMessage() : String (L This generates a String when the game is over.
var message =
if (swon() message
else if (1s10st0) message = "You lost!

"You wor

message += " The word was $secretword."

return message
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package com.hfad.beeradviser X This is the packase name we specified
when we ereated the project.
import. androidx.appcompat.app. APpCompatACtivity

import android.os.Bundle The class extends AppConpatctivty.

class MalmACtiVity : APCORPATACCIVAtY() ( rup o s ealled
is s the enCreate() method. [¥s calle

when the actiity s First ereated.
override fun onCreate (savedInstancestate: Bundle?) {&—

super . onCreate (savedinstancestate)
SeEContentyien (R 1ayout. activity main)  setContertyiew) bl frdead whith laynt e
) R sckivky uses. In Hhis case, i actity_nain el
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androxd : 4d="@+ 41/ 1ives"
andro ¥ - layout_wid th="wrap_content’
andro i : layout. he ight="wrap_content”
andro i texcS ize="16sp"
android :text="e {estring/ lives._left (gameViewlode 1. 1ivesLeft) )" />

<Textl/sew
andro X : d="84 11/ incorrect_guesses Diny the s It and inervect e
andro ¥ - layout_width="wrap_contenc”
andro 3 : layout._he fght="wrap_content”
andro i textS ize="16sp.
android :text="¢ {estr ing/ Incorrect_guesses (ganeV lewllode 1 incorrectGuesses) )" />

<EaseText
andro 1 id-"04 ia/guusss GuessingGame
andro 1 : layout_w id th="wrap_content [y
andro i tlayout he ight "wrap_content” sppiarimain
andro id : textS ize="16sp’ i)
andro i hine=Gusss & Istoar” T
andro i inputTypestaxt” |
andro id maxLength="1" /> \-\:]
mongame xmi
<Butwon g

andro s : 4d="@4 1/guess_button”
andro i : layout_w id
andro i : layout. he ight="wrop_content”
andro 3 : layout_grav ity="centar”
andro i - texc="Cuesa | />

= "wrap_content

</L inearLayous
</ 18YOUt> €~ The clayout> clement’s closing 439
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package com hfad .tasks D

Tk
sapore. andro .08 Bundla L

saport. aredro th .fragaent.app Fragasnt applargmain

import andro i .view Layoutlnflater L'.]_]

impore andro d v iew View T
impore andro v ew ViewGroup comTtasts
import androtd w dget Toast &— Infork this s [

mport. andro xlx . 1ifecycle Observer
mport andro xbx . 1ifecycle V tevllode Prov der
import con hfad tasks datab ind ing FragnenTasksB ind ing

TasiaFragment it

class TasksFrognent : Frognent() {
private var _binding: FragnentTasksB inding? = null
private valbinding get() = binding!!

override fun onCreatsV iew(
inflater: Layouclnflater, container: ViewGroup?, savedInstanceState : Bund 1e?

)i View? {
_binding = FragmentTasksBind ing . inflate (inflater, container, false)
Valview = binding.root

val application = requireNothu11(this .activ ity) application
val dao = TaskDatabase getlns tance (app ication) .tasiDao

val vienlode Factory = TasksV sevdlode Factory (dao)
val viewlode] = Viewlode Prov ider (
this, viewlode Factory) gec(TasksV tewllode1: ic lass .java)
binding v iewllode 1 = v iewliode 1
binding . 11fecyc leOwner = v jewl. ifecyc leOwner
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androd : 1d="€+ 40/ ncorrect_guesses
andro i : layout_w ths
andro id  layout_he fght="wrap_content”
andro id textS sze="16ap"
andro id texo="®{@string/ Incorrect_guesses (ganeV iewllode 1. incorrectGussses) } />

rop_content

<EdieText
android : 1d="€s id/guess”
andro id : layout_w th="wrap_content’
andro id  layout_he ight="wrap_content”
andro id textS ize="16ap"

android hino="Cuess a letrer” (]
androd : inputType="text’ ‘GuessingGame
andro 4 masLengehe’1” /> am|
s,
Buceon .
andro : 41e s 4l/guesa_button "l’_g
e 4 Layort,n Mh"wrep_contant =

andro id  layout_he ight="wrap_content”
android : Iayout_grav sty="center” P -
android rtext="Cuess | />

android: id-"€+ 1d/£1n ish_gane_butcon”
android: layout_width-"wrap_content”
android : layout_he ight="wrap_content”

android :onClick="e{() -> ganeV iewllode 1.Fin ishGane )}" />
</Lineatlayous
i
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Here's the code to do this: Db he avigheTeTok proprty Toskofragmentd

vieuodel .navigateToTask  cbserve (viewLifecycleOwner, Observer { taskId ->

task1d?.let (
val action = TasksFragmentDirections

The et
Yok il _actionTasksFragnentToBdi tTaskFragnent (taskId)

aly i this. SindNavcontroller O .navigate (action)

GHlé oot comssntavigatodt Novigate to EdtTodPragmert
ety Call enTakNavigoted) bo st the and pas i e tadld

n raviozteToTask property o mal.
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android.widget.FrameLayout

androidx.fragment.app.
FragmentContainerView

/}\

A FragmentContainerView is a
type of FrameLayout that's
designed to hold a fragment.
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<Linearlayout ...> GuessingGame
<TextV sew
andro id : id="€+ d/won_lost’
android : layout, w idth="match_parent’
andro 1d : layou t_he ight="wrap_conten
andro 1d :gravity="center” e
andro id :textS ize="28sp" />

applsreimain

Meineadioyouts fragment_result xm
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s it i L S

\—Define the viewodel praperty, which
lateinit var viewodel: Gameviewiodel il be initialized lster in the code

override fun oncreateview(

inflater: LayoutInflater, container: ViewGroup?, savedInstancestate: Bundle:
)t view (

oo Thisline gcts 2 GanelliewModel obieck and assigns it 4o bhe vewMlodel property.
viewtodel = ViewodelProvider (this) .get (GameViewtodel; =cu-=.).vn>4¢)

The = in this code is sed 4o get 3
vefevence to the Game\iewModel
class We have bo wse his syntax
bezause the ViewModelProvider’s
e£0) method vequives 3 veference
To the GameViewhlodel class
instead of GameViewModel dbjeet
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super . onCreate (savedInstancestate)
setcontentview (. layout . activity_main) We only vant bo reinstate the
if (savedinstancestate 1= null) vlue of ansver if the activity’s

var answer = savedInstance: it (ranswern) ko been destroyed and vetreated,
crnstancestate getmm( P e Bundle pased o

! nCreatel) s ot wall
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package com.hfad.secretmessage Secrefifessage

=
import android.os.Bundle appisreimain
import. androidx. fragment.app. Fragnent
import android.view.LayoutInflater "
import android.view.View MessageFragment
extonde the ‘com hfad secretmessage

nport. android. view.vieweroi
v Feagment class

joFragment kt

Class MessageFragment : Fragment() (
The fragment. overvides onCreateliewd).
override fun onCreateView(inflater: LayoutInflater, container: ViewGroup?,
savedInstancestate: Bundle?): View? (
//Inflate the layout for this fragment
return inflater.inflate (R.layout.fragment_message, container, false)

o~
Use fragment,_messagexml for the Fragment’s layout
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parent="Thene.MaterialConponents DayNight .NoActionBar"> -
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updste bhe thene s
in the wluesnight OO
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[~ ey
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@ Funghi

Parmesan  Chil ol






OEBPS/assets/f0320-01.png
Toolbar

Toolbar navigation
Bottom bar
Navigation drawer





OEBPS/assets/f0053-02.png
<Button

androi

@+id/find_beer"
android:layout_width="wrap_content"
android:layout_height="wrap_content” The text attribute's
:layout_gravity="center" value used 4o be “Find
android:layout_margin="16dp" Beer”. [¥'s been

ndroid:text=n@string/find beer" /> changed to use the
a stext='@string/find beer" /> ot il ocouree.

androi
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var assplay =
secredlord.forEach (
dseplay += checiletrar (it wSer g ()

retum display
)

private fun checkLetter (str: String) = when (correctbuesses conta ins (str)) {
——

false >

)

fun mokeGuess (guess | String)
i (guess length = 1) {

1 (secredord conta s (guess))
correctGuesses += guess
_secrediordD isp lay value = der iveSecredlordD isp lay ()

) ese {
_incorrectuesses value += "Sguess
_livesleft.valie = _livesLefe value? minus (1)

)
if (1sWon () || 1slost() _gameOver value = tre &, b the _gameOuer

) proferby's vale 4o brue i
Snce ) B gome 5 v or st
GoncFragnert
ro longer private fun isWon() = secredford .equals (secretlordD isp lay .value, true)
needs o call —
et [prmace i wlost) = inederesane 700 L]
them prite. T

fun wonLostlessage() : String { o

var messege = " il

16 (1sWon () message = “You won!® by

else if (islost()) message = "You lost! L

message += * The word was Ssecretiord " ‘com htad guossinggame

retum message
) Gamavienodel
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package com.hfad.catchat

The code uses these
extra classes.

import android.view.MenuItem
import androidx.navigation.findNavController

e

com hfad catchat
L

import androidx.navigation.ui.onNavDestinationSelected

class MainActivity

MainAcHvity k
+ AppCompatactivity ()

{

When an item in the toolbar is elicked, the navigation
o tontroller navigates b the torvect destination

override fun onOptionsItemSelected(item: MenuItem): Boolean {

val navcontroller = findNavController (R.id.nav_host_fragment)
return item.onNavDestinationSelected (navController)

|| super.onoptionsItemSelected (item)

Most onOptions|temSelected implementations look like Lhis.
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TaskDafabase.kt
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P nav_graph.an
android:id="8+id/action_welconeFragment_to_messageFragnent®
app:destination="eid/messageFragnent” />

</tragnent>
<tragnent.

android:id="¢+id/nessageFragnent”

android:name="con.hfad. secretmessage. NessageFragnent”  There's 3 new ackion

android:l1abel="fragment_message” that goes from

layout/fragment_message” > MesageFragment b
- o FrermiFomat

android:id="e+id/action messageFragment to encryptFragment'
app:destination="0id/encryptFragnent” />
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agment \ EreyPEFragnent has been added

android:id="e+id/encryptrFragnent”
android:name="con. hfad. secretmessage . EncryptFragment"
android:label="fragnent_encrypt"
tools:layout="6layout/fragment_encrypt" />
</navigation>
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inflater: layoutInflater, container: ViewSrowp?, savedInstanceState: Bundle?

)t view ( Remave his e
- N - o Eiaeateel
binding = Fragmentorderbinding. inflate (inflater, container, false)
et te 7
Val view = binding. root .
bedng T e = T e s FogentOnderBg cict
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import android.os.Bundle

applsrgimain
class MaimActivity : AppCompatActivity() { -

override fun onCreate (savedInstancestate: Bundle?) {
super .onCreate (savedInstancestate) ‘com hfad guessinggame

setContentvView (R.layout.activity main)

) MainActivitykt
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vadio yroup. androtd: text=rpiavolon />

<RadioButton android:id='a+id/radio_funghi’

android: text="Funghi® />

</radiosrou>

3 semd sk e sy

<rextuiew Fhe wser b choose any extras
androd: layout_width="wzap_content

android:layout height="wrap_content"
android: text="rlease choose any extras:" />
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fragment_tasks.xml

Device

1D:3
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Complete: false

0:2
Name: Book vacation
Complete: false

1D:1
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Complete: false
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MainActivity.kt
package com.hfad.myfirstapp

import androidx.appcompat .app. AppcompatActivity

import android.os.Bundle

class MainActivity : AppCompatActivity() {

override fun onCreate (savedInstancestate: Bundle?) {

super.onCreate (savedInstancestate)

setContentView (R.layout.activity main)

“This is the package name.

These are Android classes
used inMainActivity.

Specify which layout to use.

Implement the onCreate ()
method from the
AppCompatActivity
class. This method is called
‘when the activity is first
created.

MainActivity
extends the class
AppCompatActivity.
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package com.hfad.secretmessage Soorsifies

import android.os.Bundle appisrcimain
import androidx. fragment.app. Fragment
import android.view.LayoutInflater ava
: i Fragment L
import android.view.view EneryptFragment L_J
extends the comhfad secretmessage

i rt android.view.ViewGrouy
" v Fragnent elass

class EncryptFragment : Fragment() { EnoryptFragment kt
The fragment. overvides onCreateliew).
override fun onCreateview (inflater: layoutInflater, container: ViewGroup?,
savedInstancestate: Bundle?): View? {
1/ Tnflate the layout for this fragment
return inflater.inflate (R. layout. fragnent_encrypt, container, false)

<~ 0
Uise fragment,_entryptaml for the fragment’s layout-
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packege com .nixd .tasks ]

import andro idx . lifecyc le Transformations & Import
import androidx 1ifecycle V iewlode 1 s clas
smport andro idx . 1ifecyc e v iewllode Scope

mport kotlinx coroutines . launch

class TasksV iewode 1(v:
var newTasklame

dao: TaskDao) : Viewdodel() {

& Get the vetords

private val tasks - dao.getA11) from the dotabase. TasksViswiModsL it

val tasksString = Transformat ions map (tasks) {
tasks -> formatTasks (tasks)

3 Transforms the tasks into a LiveData<Strings,
which s assigned bo LasksString. As this is
fin eaiTenk0) ¢ 2 lve data object, it will atonstically get
e opn. aneh € wpdated if the data changes.

val task = Task()
ask . taskName = newTaskName
doo. inserc(cask
’ o This method wses pure Kotln o
* Format 3 lst of asks a1 a Skring
o~ Ther's nothing Andraidy sbout it
fun formatTasks (tasks : List<Task>) : String {
return tasks .fold ("") {
str, Aten > str + "\’ + formatTask (ites)

3

Format eath task as a String.
fun fornatTask (task : Task) : String {
var str = "ID: ${task .taskld}"
str+= \n'+ "Name: ${task taskNane}"
str+= '+ "Complete: ${task.taskDone}" + \n'
retum ser





OEBPS/assets/f0524-03.png
Guessing Gam

You won! The word was
ANDROID.

bind ing wonlost text = viewllode1.result

The won_lost st it
curvently set by the
ke vagment
We've g0ing to change

the Fragment to wse data
inding 50 4hat, the view
fekehes its dest e
divetly fram the view
‘model’s vesult property.






OEBPS/assets/f0332-02.png
SREEE Weradiame=: Lol SREeSRS =IMEESD
<Linearrayout
xmlns sandroid="http: //schenas.android.con/apk/res/android"

xmlns :app="http: //schemas.android. con/apk/res-auto"

xmlns:tools="http://schemas.android.com/tools"

android:layout_width="natch_parent" catchat_

android:Layout._height-"nateh parent®
android:orientation="vertical™ spplorpimain
aimctivity™> )
T
<o, googia.andeoid.sateria) appher Rateriairooibas =
androt: d="gs1d/coolbar+ i

android:layout_height:
style="@style/Widget .MaterialComponents.Toolbar. Primary" />

"2attr/actionsarsize"

<androidx. fragment .app. FragnentContainerview
android:id="@+id/nav_host_fragment”

androidx.navigation. fragnent .NavHostFragnent™
android: 1ayout_width="match_parent"

android:1ayout_height=tmateh—parent*"0dp™) We've adding a layout_weight.
android: layout._weight=
app: defaul tNavHost="true

dislay the ravigation bar ot the
bottom of the sereen

app:navGraph="gnavigation/nav_graph" />

<com.google. android.material .bottomnavigation. BottonNavigationView
android: 1a="e+id/botton_nav"
android: layout_width="match_parent"
android: layout_height="wra
appmenu="emenu/menu_nain" />
T L —

, content" Add the bottom navigation

bar o the layout.

abbribute o the navigation host o
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. veed o mplemert
2 bottom navigation
val navHostFragnent = supportFragnenthanager agigsngiotne
- £ndFragRentayId (. id.nav_ROSE_fraguent) as NavAOSLEEAgNSNt e vigaton
val navcontroller = navlostEragrent.navcontroller conbroler

val bottomNavview = findviewsyId<BottomNavigationView> (R.id.botton
bottonNavView. setuphi thNavController (navController)

)
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tools:
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+id/won_lost"
android:layout_width="match_parent"
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The text view displa ()
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<Button You won! The word was
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android:text="start new game"/>
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override fun onCreate (savedTnstancestate:
super .onCreate (savedInstancestate)

Bundle?) (

setcontentview (R.layout.activity_main)
val findseer = findviewsyId<Button> (R.id.find beer)
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val adapter = TaskItenAdapter { taskld ->
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}
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fun EnterTemperature (temperature : String, changed: (String) > Unit) {
TextFie1d (
value = temperature ,
label = { Text(“Enter a temperature in Celsins®) },
onVa lueChange = changed ,
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. We'll make the TextField as wide as possible.
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		Here’s what we’re going to do



		Create the Tasks project
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		How to create a card view


		The full code for task_item.xml


		The adapter’s view holder needs to work with the new layout code
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		Tell the recycler view what needs to change
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		Call onTaskClicked() when the user clicks a task


		Navigate to EditTaskFragment when navigateToTask gets updated
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		EditTaskViewModel needs a view model factory




		Create EditTaskViewModelFactory
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		Your Android Toolbox






		18. Jetpack Compose: Compose Yourself




		UI components don’t have to be Views
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		 Test Drive


		You can preview composable functions





		Add MainActivityPreview to MainActivity.kt







		Preview composables with the Design or Split option


		Pool Puzzle


		Pool Puzzle Solution


		Let’s make the app convert temperatures


		Add a MainActivityContent composable function


		Display the header image…




		…with an Image composable







		Add an Image to MainActivity.kt


		Let’s display the temperature text


		 Test Drive


		Use a Button composable to add a button






		Let’s write a ConvertButton composable function
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if (pizzaType == -1) { _ This oast il be
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Toast.makeText (activity, text, Toast.LENGTH LONG) .show() ) “e decar't wlect
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//Display the order in another message >
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override fun oncreate (savedInstancestate: Bundle?) {
super.oncreate (savedInstancestate)
setContentview (R.layout .activity_main)
val findBeer = findviewById<Button>(R.id.find beer)
findseer. setonclickListener {
val beercolor = findviewdyld<Spinner> (.id.beex_color)
val color = beercolor. selectedIten

va1 = getseers( )

val beers = beertist.reduce { str, item > str + "\n' + item)

val brands = findviewsyld<Textview> (8. id.brands)

Kotlin's veduce function

iniidlizes a String—str—vith

the First ibem in beerList.

) 1t then loops through the
vemdining ttems i beerList,
and adds cath ene 4o sbr,

fun getBeers (color: String): List<string> { separated by a new lne.

return when (color) (
"Light" -> 1istof (“Jail Pale Ale", "Lager Lite")
“Raber” -> 1istof ("Jack Amber", "Red Moose")
“Brown” - 1istOf ("Brown Bear Beer", "Bock Brownie)
else -> 1istof ("Gout Stout”, "Dark Daniel")

,
;

brands. text = _
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painter = painterResource (inage) .
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modifier = Mod ifier

TemperatiraGonvertar
he 1ght(180 dp)
Filllaxd sdeh () , eriSain
contentScale = ContentScale Crop )
) v
) com.hfad temperaturaconvertar
eConposable |
fun MaAcesv inContenc() MainAGTviy Mt

valcelsius = remember { mutableState0(0) }
Val nexCelsius = remember { mutableStateOf("") }e—Add mewCesivc, which is uscd
Tor Enter Tomperabure'sstate
Column {
Header R drawab1le sunrise, “sunrise inoge”) Add EnterTempevature 4o bhe Ul
EncerTenperature (newCe Is s va i) { newCels us value = 1c X
Converducen (
newCe Is ius .va lue .toIntOrNu110)? . let {
Ml thee" s s v - 90 1t
fres e =3y A8 nenCelivsvabe i an Ik,
) assign it o telsius value:

TemperatureText(cels ius value)

)

oPrev iew (showBackground = true)
eComposab le
fun PrevselamAceiviny () (
Ma inhctiv inContent()
}
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When the adapter’s onBindViewHolder()
method gets called, it needs to add a
task name to the view holder’s text view.
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android:layout_height="natch parent"
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tools:context=".WelconeFragnent™>

uee-gn2>

<Textview
android: 1ayout_width="ratch_parent"
android:layout_height="érap_content
android:gravity="center"
android: 1ayout_marginTop:
android: textsize="20sp"
android:text="8string/welcome_text"

odp”

<Button

‘wrap_content”
Layout_height="wrap_content
1ayout_marginTop="32dp"
@string/start” />

</LinearLayout>

om/apk/res/android"
/tools”

aﬂg

ot

We've wsing 2 LinearLayost.
For WekionePragment's layout,
but ve could have wsed any of
Lhe other layouttypes you'e
learned ibwi mh?:

fragment welcome.xm

This code displays some introductory bext,
held in the velcome_text String resource

[> Welcome to the Secret Message
app! Use this app to encrypt a secret
message. Click on the Start button to

begin

—

This code defines the Stark
bubton Hell ue bis ter to
vaisake o the next fragment.

”
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dependencies : P

pends t We've using this version  BitsandPizzas
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implementation 'com.google.android.material:material N i
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build gradie
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<LinearLayout
#nlns:android="http://schenas. android. con/apk/res/androld”
xmin /5chemas..android. con/tools"
andzoid:1ayout_width="ratch_parent’
android:1ayout_height="match _parent"

ools="hety

android:padding="16dp" 208
android:orientation="vertical” Random Number Generator
tools: context=".Hainhctivity">

o Display 3 Buttom TR

android: id-"g+id/generate_mumber”

android: layout_width="wrap_content"
android:layout_height="urap_content”
android:1ayout_gravity="cente:
:1ayout_margin="ledp"
Agsh,_ ="estring/button_text” />

K

androia:
androia:

Update the text atbribute
n < TextView.

iy s 4100 13741/ zandon_numbe;

812 android:layout_width="urap_content™

ey android:layout_width="wrap_content’
android:1ayout_height="wrap_content"
android:layout_gravity"

android:1ayout_nargin=
androias
</Lineartayout>
& no_pumber Skring vesorte
strings.xml Use e n_pmber Sty

<string name="app_name">Random Number Generator</string>

<string nane="__ bubton bexk  ">Generate random number</string>
<string nane="is FinbersRanden WRSE not. yet generateds/siring> )
</resources>

The button uses 3 String resource with 3 name of bubbon, text.
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import androidx .compose . foundat on . layout .Co lunn

mport andro kix conpose mater ial Text o

import androidx .compose .runt ime .Composab le Impert these chsic L

‘com hfadt temparatureconverter
class MainActivity : ComponentActivity () { L*
override fun onCreate (savedInstanceState : Bund1e?) { MainAGivity.kt
super onCreate (savedIns tanceState)
setContent {
P sl . ey L Delete this e
Cotumn (

Display two Hello (" friend")
arectings in
2 cohumn.

Hello ("everyone™)

y Add the fello composable function. Make sue that
(s after e Manhctity class definiton.
eComposab le
fun Hello (name : String) {
Text("Hello Sname! Welcone to Jetpack Compose ")
y





OEBPS/assets/f0661-03.png
‘Sure. Tl put them
in@ fwo-column grid.

e e, con
you arrange my temes (\ /—3(\

RecyclerView GridLayoutManager





OEBPS/assets/f0638-03.png
o O®

Yalk.quwModel leeDah<Lvsl<’uk)> TaskltemAdapter Ll;Khsk)
TodksViewModel's tasks property ».eus an Well make TasksFra ,nc ass th
wp—to-date list of s Boom the databise, lisk of 3ok o Todifbomsber





OEBPS/assets/f0506-02.png
bind ing guessButron setOnC1ickl sstener() {

v tewllode 1 makeGuess (b ind ing..guess .text.wString () wppercase )

e Esch tine the wer makes 2

if viewlodel.isWon () || viewllodel.isLost() (< ques, GamcPeagent checks i
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™
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class GameFragnent : Fragnent() {

override fun onCreateV iew (
nflater: LayoutInflater, container: ViewGroup?  savedInstanceState : Bund 7
)i View? (

_binding = FragnentGancB ind ing . inflate (inflater, container. false) apply (
conposeV iew .setContent

NateriaiThene {

Surface {

GameFragnentContent

This applies composables
bt

This adds GameFragnentContert
£o the layoub’s Composeliew, and
applies the default Material theme.

3}
~
) 1_J
v
L This i the GameFragment Content, composable funttion.

eComposab le com hfad. gucssinggame
fun GameFragnentContent () { {

y Carmeitilmentit
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modifir -7,
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Tazks.
fun addTask ) (
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) TasksViewModel k.

s formaFask(ask - Task) —Sering—rrrie Delete these 4o me thods.





OEBPS/assets/f0863-01.png
val sendIntent: Intent = Intent() .apply {
action = Intent .ACTION_SEND
putExtra(Intent EXTRA_TEXT, "This is some text.")
pe = "exv/plain The ereateChooser()

y method s used to display
val sharelntent = Intent .createChooser (sendIntent, nu11) &— the Android Sharesheet:

Ty Y r—
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<?xml version="1.0" encoding="utf-g%?>

<Framelayout xmlns:android="http://schemas.android.com/apk/res/android"

xmlns ool

‘http://schemas.android.com/tools"

android: layout_width="match_parent
android:layout_height="match_parent" ™M
tools:context=".MainActivity"> FrameLayoutExample
~
<Inageview sopirein
android: layout_width="match_parent" -
android: layout_height="wrap_content"
androia: scaleType="centercrop" layout

android: src="gdrawable/duck"

android:contentbescription="Duck image" />

q‘“w’“[—‘ﬂdd this text view.
android: layout_width="wrap_content
android:layout_height="wrap_content"
android: layout_margin="16ap"
android:text="It's a duck!" />
</FrameLayout>

activity_main.xml
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Welcome to the Secret Message
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message. Click on the Start button to
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e LLZ{( on (:I‘Shd button
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0

Secret Message

and it ravigtes to
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enter 3 mesiae and clck

on bhe Nest button,

Here s your encrypted message:
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EnceyptPragnent, but docsnt

dplay am etrypled messine
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<Lineariayout
mlns:android="http://schenas. android. con/apk/res/andzoid”
Xmlns: tools="http://schenas. android. com/tools"
android:layout_width="match_parent

GuessingGame
android:layout_height="match_parent” [
android:orientation="vertical® appiEERain

android:paddin

16ap" (el

.GaneFragnent”>

S

android:layout_height
android:layout_gravity="center”
android:textsize="36sp"

android:letterspacing="0.1" />

ou have 8 s .
nconec quesses:

The lves left
<rextview

android:id="a+id/lives”
android:layout_width="urap_content”
android:layout_height=rurap_content”
android:textsize="16sp® />

<extview
android:id="g+id/incorrect_guesses”
android:layout_width="rap_content"
"wrap_content’

oy ncorvect gueses
etk o
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override fun oncreateview(inflater: LayoutInflater, container: Viewsroup?,
savednstancestate: Bundle?): View? (

val view = inflater.inflate (R.layout. fragnent_drinks, container, false)

i o - [Prmorrmees | romie oy ) (s

val choiceView = view. findViewByld<TextViews (R.id.choice)
choiceview.text = choice

Rn is FEM name of
inksFragnent’s argument
, Dt

return view
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Class Mainhctivity : AppCompathctivity() |

lateinit var hello: TextView

override fun onCreate (savedinstanceState: Bundle?) {
super.onCreate (savedInstanceState)

setContentView(R. layout .activity_main)

hello = findviewbyld<TextView> (R.id.hello)

Rt te > ol

L”i“,%xigw e ) ) )

findviewById<Button> (R. id.button) .setonClickListener {
val name = FindViewById<EditText>(R.id.name)
hello.text = "Hello §(name.text)”

' - Overvide he onSavelrstaneeState method

) ) e ) [ 2 )

Dovesimeracessat || prmmssegunce J[roner) [ ) Gz ) )

[ [ [ T
0] ™~ " Vellakeed n the

Call the method in the superclass. savedlnstanceState
1V Bundle.
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xm1ns w00 ls="http ://schemas .andro id .con/ o 1s ™ Add the app ramespace

t001s :context=" TasksFragnent™>

<LinearLayout. Tasks
andro id : layoutw idth="match_parent”
andro id : layou't_he ight="match_parent” apploreingin
android ‘or fentation="vertical'> =
<EditText et

andro id : id="€+ i/ task_name "
andro id : layou & w id th="match_parent frgmotCTaske s
andro id : layou t_he ight="wrap_content"

andro id : inputType="text"

android thint="Enter a task name”

andro id : text="6={v tewlode 1 newTaskNane}" />

<Button
andro id : id="€+ id/ save_button"
andro id : layou t_w id th="wrap_content
andro id : layou t_he ight="wrap_content"
andro id : layou . grav ity="center"
andro id : text="Save Task"
andro id :onC lick="@{() -> viewModel.addTask()}" />






OEBPS/assets/f0791-02.png
import. andro dx conpose mater ial TextFie 1 &— Infort this css

lass MamActivity : Conponenthetivity ()
override fun onCreate (savedlnstanceState | Bund1e?) {

super onCreats (savedIns tanceS tate)

setContent { ™
M mhcciv o Contenc() TamparatiroGomartar
) ]
y spigiman
' b
eConposable com ad tepartursconvertar
fun TemperatureText(celsus: Int) { y
val fohrenhe it = (cels ius . toDouble ()*9/5)+32 L
Text("Scelsius Celsius is §fahrenhe it Fahrenheit") L
}
eConposable

fun ConvertButeon (clicked: O -> Un19) {
Button (onClick = clicked) {
Tex("Converc”)

)
' dd e EnkerTompestre congosable uction —— | ENera temperature i Celsivs
eConposab s
fiun EnterTeaperature (tesperature : String, changed: (String) -> Unit) {

TextFie1d(

value = temperature
label = { Text(‘Enter a temperature in Celsius™) )
onValueChange = changed ,

modifier = Nodifier .F11axl idth )
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<?xml version="1.0" encoding="utf-8"?>
<navigation xmlns /schenas. android. com/apk/res/android
xmlns:app="http://schemas.android. con/apk/res-auto"
mlns:tools="http://schemas. android. con/tools"
android: id="¢+id/nav_graph”

appistartbestination="@id/titleFragnent">
<fragnent
android: id="@+id/titleFragment”

‘co. hfad. drinksapp. TitleFragnent”
"fragment_title"
layout/fragnent_title" >

android:name="
android: 1abe}
tools:layout:

<action
android: id="8+id/action_titleFragment_to_chooseTypeFragment”
app:destination="0id/chooseTypeFragment” />
</fragment>
<fragnent
android: id="@+id/chooseTypeFragnent”
android:name="con. hfad.drinksapp.ChooseTypeFragment”

android: 1abel
tools:layout:

"fragment_choose_type"
layout/fragnent_choose_type" >

<action
android: id="8+id/action_chooseTypeFragment_to_drinksFragment”
app:. id/drinksFragnent”

PP To="Gid/ itleFragment” />l e lie o pop

</fragment> ChooseTypeFragment off the back stack
when the user navigates o DrinksPragment.

<fragnent
android: id="@+id/drinksFragment”
android:name="con.hfad.drinksapp. DrinksFragment"
android: label="fragment_drinks"

tools:layout:
</navigation>

layout/fragment_drinks" />
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BitsandPizas
import android.os.Bundle Y

mport. andzoids. tragment .app. Fzagnent ol
import. android. view.layoutInlater T
mport. androtd.view.view i

Import. these classes. (Sl

import android.view.ViewGroup
‘com.hfad bifsandpizzas

import androidx.appcompat.app.APPCOmPALACEiVty
import com.google.android material.appbar MaterialToolbar 1
OrdorFragment kt
class OrderFragment : Fragment() {

override fun onCreateview(
inflater: LayoutInflater, container: ViewGroup?, savedinstancestate: Bundle?
): view? {
~wetuzaval view = inflater. inflate (8. layout. fragnent_order, container, false)
val toolbar = view.findviewmyIdduaterialToolbar> (R.id. toolbaz)
(activity as Appcompatactivity) . setSupportactionsar (toolbar)
roturn view A
) This makes the ackivity e e toobar a2 ks
. app bar 5o that i displays the apy's rame.
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</com.google.android.material .appbar .CollapsingToolbariayout>
</com.google.android.material .appbar . AppBarLayout>
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i (secretord. contains (9Ues3)) (< For coeh orvect e,
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correctGuesses += guess Coreeebucesand see o dDipay.
secretWordapisplay = derivesecretiordbisplay ()
e1se
b 7 L oveses 1 s -
aues, update
Fertuesses Livestest--
and lvesLeft )
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The game is won iF he seeret.
' o vsihes seveterdDislay.

fun isWon() = secretWord.equals (secretWordbisplay, true)

The game i lost —
fun 15105E() = LivesLeft <= 0 € uhar the v L]
vuns out of lives. °“‘""L"°"""
var message = b
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message += " The word was $secretiord.” cmmautn’-lnm-m
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FINISH GAME
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Finish Game button..

05 B0 @

Guessing Game

The word was ANDROID.

Start New Game

/T

and ResultFragment’s
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This time, however, it uses
composables instead of Views.
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+ Recye lerV iew V tewHo lder (rootV iew) {
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fan inflateFron(parent: ViewGroup) : TaskItenV iewho lder {
val layoutlnflater = LayoutInflater . from (parent.context)

e pllates an vt view = dayouclnslater
iyt inflate R layout task_item, parent, false) as TextView
a view holder. retum TaskItenV fewHo lder (v iew) .
) &)
N Toe
This adds data to the iben's views: .::g... ‘
ermain
fun bind (sven: Task) {
rootView . text = item.taskName Java
)
. com adtaske
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class Pizzakdapter : RecyclerV iew AdapterP izzahdapter P izzaV ievo Ker> () {

var pizzas = 1istORP izza> ()
set(valie) {

field = valie Dan't worry i€ your code locks 2

notifyDataSetChanged ) kbl different from ours. This

3 is s one possile corvect answer

override fun geeltmCount() = pizzas s ize

override fun orCreateV iewHo lder (parent.: ViewGroup . v iewType : Int)
: Pizza iewHo lder = P izza iewho lder . in flateFrom (parent)

override fun onB indV iewho der (ho lder : P izzaV iewHo lder . pos ition: Int) {
val item = pizzas [position]
holder b ind ( 1tem)
) The layout's voot.view
el LinearLayout:
class PizzaV sewo Mer (val rootV iew : Fexe¥rmmw LinearLayout)
 RecyclerV sow V sewHo der (root/ iew) {
l pezaName = vootliew findVieuByld<Textiews R dpieza_ame) ek velerontes &
a azaDesrpton = roobiew i euBydcTertiow R dpaza_desripbiond e lyes s

compan on abject (
fun inflaceFron (parent: VienGroup) : Pizza iewHo Ker {
val layoutlnflater = LayoutInflater . from (arent .context)
valview = layoutlnflater . inflate R . layout.p izza_item, parenc, false)

Cast view 31 2 LinearLayout o

rewum P izzal seublo Ler (v iev) S Bt

)
fun bind (ivem: Pizza) {

—recsbim zzaName texct = stem pzzallome ) Add dsta to the layouts viws.
pazaDesriptiontext = emfizzaDestription
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package com hfad .tasks

s class. Android has t—
smport andro s view LayoutInflater 3 few dibferent Listhdapter e
import. andro i v iew V ievGroup sses, s0 make sure You e
import andro i widget CheckBox import the :}vut e ‘].T.l
mport andro d recyc lorv iow v idget ListAdaper L
import andro id .w idget TextV iew com.Nadtashe
inport. andro iix .cardy iew w diget. Carc iow j
smpor andro xix .recyc lerv iew w siget Recyc larV sew TasktemAgaptorkt

class Taskltemidaprer
LiscAdapter<Task , TaskItemAdapter TaskIteaV iewllo lder> (TaskD iffTtenCallback ) {

e
Remove the data =~ TO:E.&;: m'; definttion so that
R rerty 30 T LemAdapter extends ListAdapter
ek T ey mecded. instead of RecyeleViewAdapter.
et
o

oo T FEkconCoun e 0TS0 e 1, longer e his method.

override fun onCreatsV tewHo Mder (parent: ViewGroup . vievType i Int)
TaskI cenV sewtlo Ker = TaskIvenV ewto ler . inflaceF rom (parent)

override fun onB indV tevHo Ker (ho Mer-: Tasklten sewllo der . pos ition: Int)
val iten = dasrfporTein geclten (pos itlon)é— et bhe item from the o kgt
holder bnd (scem)

¥

class TaskltenV tevho lder (val rootV iew: CardView) : RecyclerV tew V sewho Mer (rootV iew) |
3 T Wl left ot details of

the view holder code as it
3 doesn't need 4o change.
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package com hfad tasks

applarcimain
import andro id .v iew LayoutInflater [l
smport endro id v ew V ievCGroup =
spoiciendrosds: racyelaryasi W idgat L thdspiar [
smport andro idx . recyc lerv sew w lget RecyclerV iow com g tasks

snport com hfad . tasks datab ind ing Task] ver ind ing
\C Mike Taskltempdapter accept a lambds.  TaskitoniAdaptorit
c1ass TaskItenddopter (val clickL istener: (taskld: Long) —> Unic)
Listhdapter<Task, TaskItemAdapter TaskltemV iewHo lder> (TaskD iffl temCallback()) {

override fun onCreatsV iewo lder (parent: ViesGroup , viewType : Int)
TaskItenV tewho lder = TaskI tenV tewo lder . inflateF ron (parent)

override fun onB indV sewHo der (ho Mer: Taskcen ewkio Ker . posicion: Inc)
val iem = getlten (pos ition)
ho lder b ind (1o, ¢ lickl istener) c__Pass the lambds b
s TosltemViewtlder's
bind) method.
lass TaskTteaV sewhio Mer (va1 bind ing : Taskl ven ind ing)
RecyclerV iow V iewto Ker (o ind ing .root) {

conpan son object {
fn 0 FlateFron (parent: V ievGroup) : TaskLtenV enflo e
val layoucInflater = Layoutinflater . fron (parent context)
val binding = TaskltenB ind ing . in Flate (layoutinflater. parent. false)
recumn TaskI tenV tewhlo ler (b ind ng)

Make the bind() method aceept a lambda.

fun bind (iten: Task, ¢ lickListener : (taskld: Long) -> Unit) {
binding .task = item
binding .root .set0nC lickListener { clickListener (iten taskld) }

3 Make the item chekable Exetube bhe lombds
when an iten's elcked
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‘@ omposab le
fun Changelle110() {
val name = vemember { mutableStateOf("friend”) 1 ) name and newlome need

val newllame = vemember { mutableState0f (") } to be stored in memory.
Column {
TeseF 12 1d (
w-(mé—j‘
thi, the value = newlame va lue
Composables label = { Text("Enter your nane”) },
would be onValueChange = { newName value = it }
stacked on dop
of one another. e TextField needs to wse

newName for its vake.
Butron (

onClick = { namevalue = newNamevalue } &— Update rame.value when the
)L user elicks on the button

Text("lUpdate Hello")
}

Text("Hello ${name .value}")
1
y K

Closing eurly bracket for the Column
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.navigate (. id.action _messageFragment_to_encryptragment)
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<layout
> Ins ‘andro id="http ://schemas .andro id .con/apk/ res/andro id”
> Ins 00 1s="http ://schemas .andro id .con/ too s ™

o1l icontext=" TasksF ragnent>

Smcod o ETED. T

<data> hdd the data bindiny varigble.
<variable

type="con hfad .tasks TasksV iewlode1" />

</data>
<Lincarlayout mmu
andro id : layout_width="match_parent” LD
andro id : layout_he ight="match_parent” o
andro id :or jentation="vertical'>
=

<Ed ixText L
layout.

andro id : id="€+ id/ task_name
andro id : layout_w idth="match_parent”

andro id : layou_he ight="wrap_contant"

andro id : inpuType="text" fragment fasks.xmi
android hint="Enter a task nane”

android :text="0= v iewllode 1 .newTaskName}" />

Buston &e the view model’s rewTiskName
andro id : ="+ id/save_button” g tgﬁ Tf:; name of the task
andro id : layoutw dth="wrap_content"
andro id : layout_he ight="wrap_content”
andro id : layout_grav ity="center"
andro id : text="Save Task"”
android :onClick="€{() -> viewlodel.addTask()}" />

Call the view model's addTask)

A b . method when the user €licks or
androd s id- ey i/ caska ! . Ehe bubon o save the ask
android : layout_w idth="match_parent’
andro id : layout_he ight="wrap_content" />

</LinearLayout>
oF inieues
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interface TaskDao {

These elnsert rsert a bask vetard ino the database
methods —> suspend fun insert(task : Task)

are macked

i elipdare Update 3 task veord.

1™ suspend fun update(cask: Tesk)

ey 5 opetens Deete this task

toroutines. = suspend fun delete (cask : Task)

©Query ("SELECT * FRON task_cable WHERE caskld =
fun get(key: Long) : L iveDatacTasks

@Query (SELECT * FRON task_table ORDER BY caskld DESC")

TaskDaokt

This gets the bask
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D, nd veturns I
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<7haml version="1.0" encodin

<LinearLayout
xmlns :androi

http://schenas. android. con/apk/res/android®
ttp://schenas. android. con/apk/res-auto”

‘http: //schenas. android. con/tools"
android:layout_width="natch_parent"
android:layout_height="match_parent”

androidiorientation="vertical”
to0lscontext=" MainActivity">
™
<con.google. android.material .appbar MaterialToolbar L]
+1d/toolbar =T
ayout_width="match_parent® sppiargimain
android:layout_height="zattr/actionBarsize” o]
style="@style/Widget .MaterialComponents.Toolbar . Primary” /> "L,-\ 1
vt
<androidx. fragnant. app. FragnentContainerview
1d="0+1d/nav_host,_fraguent” |
actuity Fain i

:name="androidx . navigation. fragnent. NaviiostFragnent”

layout_width="match_parent"
android:layout_height="match parent"
app:defaul tiavHost="true"
app:naveraph="enavigation/nav_graph" />

</Lineartayout>

This is the ode to add
the navigation host [t
uses nav_graphoxml s

ks navigation aragh
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android: layout_width="match_parent"
‘match_parent”
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<com.google. android. material .appbar . AppBarLayout
‘android: layout_width="match parent"
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e om.qoogle. android.natorial..apphar MaterialToolbar .../>  Th s » sk
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vity.kt

package com.hfad.nyfirstapp

import androidx.appcompat .app. AppCompatActivity

import android.os.Bundle

class Mainactivity :

override fun onCreate (savedInstancestate: Bundle?)
super.onCreate (savedInstancestate)
setContentview (R.layout.activity_main)

“This is the package name.

These are Android classes
used inMainActivity.

Specify which layout to use.

AppcompatActivity ()

(

(

Implement the onCreate ()
method from the
AppCompatActivity
class. This method is called
‘when the activity is first

created.

MainActivity
extends the class
AppCompatActivity.
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2 Book vacation false
Arrange pionic false
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and 4ask_done
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android:layout_width="match _parent”

20000 > O

The layout only android:layout_height
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T e
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android: scaleType-"centercrop" |
android:src="@drawable/kitten_small" /> fayout
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<layout

xnIns ‘android="http ://schenas andro id con/apk/res/andro id”

Add the  xmins :tools="http ://schemas .android con/ tools"

<ayout>  tools context=" Resu ltFragnent ">

Moe these lnes from the

element. <LincarLayout> to the <layout>
Caaea> dlement 50 theyve stllin the
Define the <variable £il's voot.clemernt
data bindng name="resu 1 fewlode 1"
arisble type="con hfad guess inggame Resu1tViewllode 1" />
/data>
<LinearLayout
Deete =3 ~ e ;
Pae 7 androu ayout_w dthe ‘match_parent” ~
heve, and ‘andro id : layout,_he ight="match_parent” (]
o them android ‘or fentatson="vertical GuessingGame
Bt <otrreomramroReouidrogmere> G
dayout> sopirgimain
Texel sew
andro 1 =@+ i/won_los T
andro 1 ayout_w idth= "mateh_parent o
andro - layout._he ight="wrap_content’ ()
andro igrav 1ty="center” |
andro id : textS ize="28sp" Dt
‘andro id : text="® {resu 1tV fewNlode 1.resu1t}" />
Butwon Add s line, which
. R uses data binding o
andro =@+ i/new_game_button e ot
andro i ¢ layout_w idth="wrap_content
andro i  layou, he ights wrap_content”
andro 1 ayour,grav sty= "center”
andro d tomxt="Start new gane'/>
</LinearLayous

</18Y0UE S~ The dayout> element’s closing 430
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Change the layout's voot
L clement 03 eaverLayot

<androidx.drawerlayout.widget.DraverLayout

xmlns sandroid="http://schemas. android. com/apk/res /android"
smlns:

"http: //schemas. android. con/apk/res-auto"
ttp://schemas..android. com/tools"
@+id/draver_layout” <—— Give the draver an ID because ve

android: layout_width="match_parent" need it for the activity code.
android:layout_height="natch_parent”
Sndzoidreriantationamvortieal €~ Dlete this ine.
tools:contexts" MainActivity"> )
caihat
<tineartayout i
" android:layout_width="match_parent" appiargimain
e N o)
Y . N ="y "; e
Vet T, androidiorientation=rvertical’> T
3 lnear layout. ayout
[tinchdesa  <com.google.android.material. appbar. MaterialToolbar
fodbar nd | androidsid="tsia/toolbar”
o android: layout_width="natch_parent" Sesmson

android:layout_height="7attr/actionBarsize"

style="gstyle/Widget.MaterialComponents. Toolbar . Prinary" />

<androidx. fragnent.app. FragmentContainerview
"@+id/nav_host_fragment

android:name="androidx.navigation. fragment .NaviostFragment"
android: layout_widt!
android:layout_height
android: layout_weight
app: defaultNaviost:
navigation/nav graph” />

android: i

‘match_parent”
ap"

rue”
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ity android:layout_height='match_parent" ) that s nested imide the strall view
androsd:orientation="vertical"
e androsd:padding=16dp” > ]
ScronvioEramplo
<saitrext L
android: layout_width="match_parent® RN
android:layout_height="urap_content" { ]
android:hint="Message" .
andzoid: inputType="textiultiLine” /> |
layout
E
M‘k‘;;" android: layout_width="wrap_content" ‘activity main xmi
fo el sndsoiaapont_Relghenecap, Sontane"
sy androidstext="send” />
"N pineartayout>

</8CTOLIVAGN> €= p4j 5 tlosing Lag to the <Sevollliews element.
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taskld | task_name task_done
taskId=0 insert() 4

taskName="Walk dog" =3 |1 Walk dog false
taskDone=false

The insert() method takes the values of the Tasks properties, and inserts hen

Task into the table. The table veplaes the askld with one that's autogenerated.
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package com.hfad.beeradviser (]}

Besradiser
1
import. androidx.appconpat . app. AppCompatActivity
import android.os.Bundle R
import android.widget.Button ™\ [uport the Bubton Spimer, P
import android.widget.spinner | and TextView clisics [Waml
import android.widget. Textview com manT-L‘-vnwur

class MainActivity : Appcompathctivity() ( WamAGRtykt
override fun onCreate(savedInstancestate: Bundle?) {
super .onCreate (savedInstancestate)
setContentView (R, layout..activity_nain)
val findeer = findviewsyrd<hutton> (.1d. £ind beer)
> findpeer. setonclickutstener (
ﬁféih oy VL beeEColor = finavieweyId<spinner> (R.id.beex_color)
n the buthon  Val color = beercolor.selectedrten < £t fy. slerted
val brands = £indVieById<Textviews (R.1d.brands) fron the sprner
brands. text

"Beer color is $color”

Update the text view's text property so
) i Prope t
N intludes the value from the spinner. 4
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Ul will look like

You won! The word was

ANDROID.

Start New Game






OEBPS/assets/f0695-04.png
TasksFragment LiveData<List<Task>>

submitListO

/

TaskltemA/dapter





OEBPS/assets/f0021-03.png
[T R ———

Virtual Device Configuration.

[0 Pixel 3

When you select a
device, a summary
appedrs in bhis area






OEBPS/assets/f0041-01.png
Create project
Update layout
Add resources
Respond to clicks
Write logic





OEBPS/assets/f0581-03.png
taskId

task_name

task_done

task table






OEBPS/assets/f0537-01.png
Textl iew
andro i
andro i
androxd
androxd
androxd
androxd
android

+text="e (ganeViewllode 1.sacretiordD isplay}" />

GuessingGame
id="es idl/word” 1
layout_w idth="wrap_content” appiargimain
layout_he ights"wrap_content”
layout. grav ity="center”

B The view's tent property i set

textS ize="36sp o the valie of the view model’s Tgml
leteerSpac ing="0 .1 seeretiordDisglay property. s





OEBPS/assets/cover.png
Head First ?

Android
Development |

A Learner's Guide to
Building Android Apps
with Kotlin

Dawn Griffiths &=
& David Griffiths Sy

A Brain-Friendly Guide





OEBPS/assets/f0384-02.png
Rt s e s S e, nd chili ol
ayout_width=rwrap_content” The parmesan and il

ips ave neatly arvanged
ayout_height=rrap,content®> Ui ey s

Parmesan |~ Chil

<com.google.android.material .chip.chip
android:id="g+id/parmesan”

android:layout_width="urap_content”
android:layout_height
android: text

styl

‘wrap_content”

‘Parmesan®

"estyle/Widget .MaterialComponents.Chip. Choice" />

<com.google.android.material.chip.Chip
android:id="@+id/chili_oil"
android:layout_width:

rap_content”
android:layout_height
android:text="chili oil"
style="@style/Widget .Materialcomponents.chip. Choice"/>
B Y Ty re——

‘wrap_content”






OEBPS/assets/common01.png





OEBPS/assets/f0198-03.png
MainActivity ) stopwatch.base=24395959

Device






OEBPS/assets/f0872-02.png
This is the  RACRICEC] vin
SereenOne —

composable

Navigate to screen two.

S
Click on the button..

his is screen two

~and it navigates to the

SereenTwo composable





OEBPS/assets/f0760-02.png
o o New Project

———

Phone and Tablet

Wear 05

Ry
(]

Automotive

No Activity Basic Activity

The Enply Conpote Ackivity o

option vas added to Andvad

Studio in version 20203.]

(retie Fou), 20 if you dor't see

his option, you need b uparade
v S TS

Empty Compose Activity Empty Activity.






OEBPS/assets/f0743-02.png
You need to
navigate fo the
next fragment.

Inthat case
Tl navigate to
TasksFragment.

Q

EditTaskViewModel EditTaskFragment





OEBPS/assets/f0008-02.png
eoe Welcome to Android Studio

Android Studio
W ier 207081

Make sure Prcjecks is bighlighted
proects &=
Customize Welcome to Android Studio
Fliges Create a new project to start from scratch.
Learn Android Stucio Open exising project from disk or version control

Clek on 4his option o
ereate a new Android ind . [ p

Shudio projet

New Project Open Get from vCs

More Actions v






OEBPS/assets/f0607-02.png
The user will be

able to enter task —>
vecords as befove.

Any vecords that have -7
been enteved will be
displayed in a list.

1059 © &

Tasks
Book vacation|
0:2

Name: Book vacation
Complete: false:

0:1
Name: Walk dog
Complete: false

> vacation = vacations | vacationing ¥
0 O I P ) O U
qwe r tyu.i

a|ls|d|f|lg|lh]|ij]|k





OEBPS/assets/f0494-02.png
SIENSCSe T SNCTUEETELIND oY HDaRTVU R IRNL ITNCHC LUUMIAT,. [NDSNTVET 1, NEWEChE: S

g or e < eV e
» seereliordDisplay properky in the view
model gets updted
bind ing guessButton setOnClickL sstmner() {
v sevllode 1 makeGuess (b nd ing guess . tex. toStr ing () uppercase ()

Remore binding guess texc = null
5 I, 25— spemsmSermerrtr

v wing (v iewlode 1. 1sWon ) || v tewMode 1. iaLosc
ey A (vievlodeL saWon() || vievllodel sslos0)

val action = CameFragnentd irections

to update
the o, act sonGaneF ragnen ToResu 1e ragnent (v ewllode 1 worlos tlessage )
v iew. FindevContro 11er () nav igate (action)
) —~
) I
- Guessigaame
]
) somiman
L
override fun onDestroyVisw() k=
super onDestroyV iew() L
binding = null
) ]
s methd s o lnger needed, 5o 9t vid o N
i epdassSereenG—t
i was_sene e seierllode-ssose dor B Tpay
A L Stcienllode] nearieciuaseec
>





OEBPS/assets/f0111-02.png
drawable-1dpl
drawable-mdpi
drawable-hdpi
drawable-xhdpi
drawable-xxhdpi
drawable-xxxhdpi

drawable-nodpi

Low-density screens, around 120 dpi.

Medium-density screens, around 160 dpi. Depending on what vevsion

of Android Studio you've
High-density screens, around 240 dpi. vurning, the DE may ereate

some of these folders for
Extra-high-density screens, around 320 dpi. you automatically.

Extra-extra-high-density screens, around 480 dpi.

Extra-extra-extra high-density screens, around 640 dpi.

cens of all

densities, but the image isn’t scaled.





OEBPS/assets/f0317-02.png
PACKAge COR.REAG.CREChAE

C
c'-w‘:n
. .
import android.view.Ment <— The onCresteOptionshlen) e
applsrgimain
method uses the Menu class i
class MainActivity : AppCompathctivity() { by
override fun oncreate (savedInstancestate: Bundle?) { L
- ==m.mT|:aum
[mplementing this method adds any ibems in j
! uz mens vesourte §ile to the toolbar L
MainAcivity kt

override fun oncreateoptionsems (menu: Menu) : Boolean (
menuInflater. inflate (R.nenu.meny_toolbar, menu)
return super.onCreateoptionstent (menu) | This is the name of he menu vesource File





OEBPS/assets/f0587-03.png
B

Tagie
Tt

[r—— e
Vre stance) in ion obie ~,.—,,l
Conpanon obgece. (< "oz ot ettarcl) v 3 conginincich

abstract class TaskDatabase

50 bhat we con call it vithout fist ereating @ W
Volatile TaiDatabase. Youl sce why loter on com Ttk
private var INSTANCE ; TaskDatabase? = mull [

L
fun getInstance (context : Context) : TaskDatabase TaskDatabase kt
synchron ized (this) {

This mebhod is wied var instance « INSTANCE

o ¢t an mstance i (instance == null) (
of he database. instance - Roon databaschiui1der(
1t vill look nearly context app1icat fonContext ,
the same for ever TaskDatabase : ic lass .Java,/ If the database doesn't akeady
database you e R aie tatacacs: e, bhe sethnstantel) method
3 4u10 gocs and bulds it
INSTANCE = instance
)
retum instance &~ Return an instance of TakDatabase
)
)
3





OEBPS/assets/f0270-03.png
MessageFragment EncryptFragment

Meninrag::n: passes Navigation Controller <= .\, aigs
he messaae to the nd the avigation

jon tontral contraller passes the m
navigation tontraller el e o sy





OEBPS/assets/f0789-01.png
Text
Converter
Modify





OEBPS/assets/f0769-03.png
import andro idx .compose . too Ling .prev iew Proview <— Import this class

™M
TemperatureConverter
@Prev iew (showBackground = true) ]
eComposab le applareimain
fun Previewla e tiv ity O {—Add this function o bhe end p g
Column { of the file 50 it's autside the [Nl
Hel1o ("friend") Mainhetivity elass definition. cnm.'m.lmvl\w_rli‘mmmmm

Hle 110 ("everyone™)





OEBPS/assets/f0678-03.png
1§ dldItem and newltem veker to the same
ibem, this method needs o veturn trve

override fun areltemsTheSame (o1dIten: Task. newltem: Task)
- (alven waskid = newlven. caskid)





OEBPS/assets/f0426-02.png
I think I get it. The view binding code for
a fragment is different to the view binding
code for an activity because a fragment

doesn't get access to its views until its
onCreateView() method gets called






OEBPS/assets/f0504-02.png
\_ )

GameFragment ViewModelProvider GameViewModel





OEBPS/assets/f0584-02.png
aDe lete This deletes the task vecord with a matching askld
fun delete (tasl Task)





OEBPS/assets/f0812-01.png
“ee

Guessing Game

Thi sreen
ks the wier e,
ke e,

and shovs. You have 8 ives.

o, | Pe— You won! The word was

eft L ANDROID.

Guessing Game






OEBPS/assets/f000iii-01.png





OEBPS/assets/f0407-01.png
ix% View binding is part
7 yr

of Android Jetpack.





OEBPS/assets/f0225-03.png
New Android Component

Fragment (Blank) &— We'e creating a blank fragment.

Creates a blank fragment that is compatible back to APl level 16

Fragment Name  The rjne of dhe fragmert

| welcomeFragment &~

Fragment Layout Name  The rame of e frgment’s ajort

fragment_welcome
Source Language

Kotlin

Make suve that the
scrce languane is Kotln

Cancel Previous






OEBPS/assets/f0582-02.png
Would you like some
tea with your data?

The DAO interface
takes care of all your =D #§
data aceess needs.
Just say what you
want, and the ?)AO
will handle it for you.

TaskDao





OEBPS/assets/f0632-02.png
T
T
soniiman
package com hfad .tasks Y
[N
por andro d view Leyoutinflater .
mpor. andro d v iew V knGroup .

mport andro id widget Text iow 1
Import andro idx .recyclerv iew w idget RecyclerV iew TaskitomAdaptorkt

class Taskltemddapter : RecyclerV iew Adapter<Task] tenidapter TaskltenV tevllo Wer> () (
var data = 1ist0£Task>|

sec(value) { This s for he vetyler view's data.
Fiota = vakie
roeifypaSe Changed()

! The mnber o thems

override fun getltaCounc() = data size
- Thi geks called when 3 view hlder geeds o be ereated
override fun onCreateV senhio Wer (parent: V ienGroup , viewType: Int)
TaskItenV tewHo lder = TaskItenV iewHo lder . inflateF rom (parent)

override fun onBindV sewHolder (o er : TaskItenV tewhio Wer, pos ition: Int)

val item = datalpos ition]

posTuygivaiinte This gets called when data needs 4o be displayed in a view holder
)

This defines the view holder.
< lass TasklenV tewio Mer (val ootV dew: Textl iow)
Recye lorV sew V sowto Ider (oot iew) (
compan fon abject
fun inflateFron (parent: V iewGroup) : Task LtenV dewho Mer {
val layoutinflater = LayoutInflater . from (parent context)

This o;u(z:x e;lh val view = layoutinflater
vew hlder an nflate R . layout. task_icen , parenc, false) as TexcV iow
inflates it Yot rorum TaskTenV dewo lder (v iew)

3
3
o This 3dds data 4o the view holder's layout.
fn bind (1ten: Task) {
rootVow . text = iten . casklane

b





OEBPS/assets/f0793-04.png
Header

En!erTemperature

ConvertButton

Tempera!ureText Device





OEBPS/assets/f0328-02.png
Fentitems

SentHemsFragment





OEBPS/assets/f0798-02.png
TemperatircConverter
appisrgimain
Ly
T
sComposable
fun MainActivityContent ) ( comad.tomperatureconvertor
Column (nodi £iex = Hodi£iex. padding (16.dp) . £411Maxideh (), ez

horizontalAlignnent = Alignment.Centerkorizontally) (

This code centers everything
in the column horizontally.





OEBPS/assets/f0488-02.png
Hey everyonel My
value's changed.

[
Q

value: "A_

MutableLiveData<String>





OEBPS/assets/f0159-02.png
With spread, the views
are evenly spaced out.






OEBPS/assets/f0522-02.png
sy

</Layarb]

fragment_game.xml GameViewModel





OEBPS/assets/f0830-01.png
ResultFragment
GameFragment





OEBPS/assets/f0137-03.png
This slider is for the view's
horizontal bias. £ ewevently displays
50 as the view is positioned halfway
bebueen its horizontal eonstraints






OEBPS/assets/f0578-04.png
Data Access Interface





OEBPS/assets/f0538-06.png
{

GuessingGame
~
<resources> Make sure you add Soparchndln |
both Sring resources ]
<string name="lives_left">You have %d lives left</string> L
<string name=" incorrect_guesses’>Incorrect guesses: %s</string>  vaies

</resources>





OEBPS/assets/f0772-03.png
@composable

@composable

@preview

TextView






OEBPS/assets/f0608-05.png
> value: List<Task> <—The dbject’s value
The Lasks property in & property holds &
J

Tasks\ViewModel has a t, List<Task>
of LMDab<L\st<13xkr — sj o

LiveDatacList<Task>>

val LiveData<l ist<Task>>





OEBPS/assets/f0087-02.png
LinearLayoutExample

applsreimain

AndroidManifest xm!





OEBPS/assets/f0815-03.png
fSRdroan.
defuleConrig

B T
inchudes this lin. GuessingGame
3 e
buildFeatres { 3
compose true &— Enable Compose. ’tl
¥ build gradie.
Add s [ComPOSEOpTions
e e tinGon Eonsfnterston comase.sars o
¥
dependenc tes { You reed o add all of these

Compose dependenties (yes, veally

conpose
inp lementation (“andro 1dx .coapose .1 :u i-too 1ing :Scompose_vers ion”

inp lementat ion (“andro 1dx .conpose . founda tion :foundat on :Scompose_vers ion")

inp lementat fon (“andro 1dx .conpose mater ia 1 mater ial:Sconpose_vers ion")

inp lementat fon (“andro 1dx .conpose mater ia 1 mater ia 1- icons -core :Sconpose_vers ion")

tmp lementat fon (“andro 1dx .compose mater 1a 1 mater ia - Icons -extended :Sconpose_vers ion ")
imp lementat fon (*andro idx .copose _runt ine run Ine- 1ivedata :Sconpose_version”)






OEBPS/assets/f0668-02.png
e " You didn't need 4o
I e hese mippets

StaggeredGridLayout

columnCount  android:

android:





OEBPS/assets/f0339-02.png
This is the same menu file
that we used for the
bokbom navigation bar.

‘http://schemas.android. con/apk/res/android">

<item

android: id="g+id/inboxFragment” Gueohet

android: icon="gandroid:drawable/ic_dialog_email"

wL'"r'l"ﬂ

androta:itle=nnbor />

<iten =
andzos: ider@+id/sent tensragnent T
android: icon="gandroid:dravable/ic_menu_send" mom
androtd:titiesent Ttems® />

-

android: id="g+id/helpFragment"

android: icor

@android:drawable/ic_menu_help"

android:title="Help" />

At





OEBPS/assets/f0371-01.png
<7xml version="l1.0" encoding="uti-g"?>
<FrameLayout
xmlns:android="http://schemas.android. con/apk/res/android"

xmlns:app="http://schenas.android.con/apk/res-auto"
xmlns:tool

"http: //schemas .android.con/tools!
android:layout_width="match_parent”
android:layout_height="match_parent"
tools:context=".MyFragment">

<com.google..android.material .appbar. AppBariayout
android: layout_width="match_parent
android:layout_height="wrap_content
android: theme="@style/Themeoverlay.MaterialConponents. bark.Actionar">

<com.google.android.material.appbar.MaterialToolbar
‘@+id/toolbar!

android: layout_width="natch_parent!

android: layout_height="2attr/actionBarsize” />
</cam.google.android.material .appbar . AppBariayout>

androi

i

<scrollview
android: layout_width="match_parent
android:layout_height="match_parent”>

+ €~ There ave more views heve, but we've left them out.

</Scrollviews
</FrameLayout>





OEBPS/assets/f0140-01.png
o

This s
how v
vart.
the
sereen

4o look

o

Vel
A button appears in
B bt crer

A bublon's positioned 30%
of the way dlong 3t the
bottom of bhe sereen

You need to add the views and
censtraints o each bleprint.

lout_width vrap_content
layout,_height: wrap_content






OEBPS/assets/f0591-01.png
Setup
Database
Insert
Get tasks





OEBPS/assets/f0238-04.png
The navigation
e ke tontroller
f tontrols which
Leagment is
displayed when
jou mavigate

‘through the app

Navigélion Controller





OEBPS/assets/f0038-01.png
39 %06

Beer Adviser

Light

Choose your
beer color, dlick
the button. \’ FIND BEER

~and the app —> Jail Pale Ale
comes up with  Lager Lite
a list of beer

suggestions.

(1]

This is what the
layot. looks like.

Lajerts

Lo~ 9

activity_main.xml

e

N

p—

strings.xm

MainActivity





OEBPS/assets/f0624-01.png
/QQ
%Recydcr views are another
"/, A part of Android Jetpack





OEBPS/assets/f0751-04.png
EditTaskFragment TasksFragment





OEBPS/assets/f0321-02.png
PRckuge Sl Qsad-eatcias '

import.
import.

import
import.

csichat
androidx. appcompat .app- ApPCOmpatACt ivity i
android.os.Bundle. -
. . in
android.view.Menu Import ll of thes L
extra tlasses.

android.view.Menulten
androidx. navigation. findNavontroller
androidx.navigation. fragment. NaviiostFragment.
androidx.navigation.ui.AppBarContiguration

androidx.navigation.ui.onNavbestinationselected
androidx.navigation.ui . setupithNavController
com.google.android.material . appbar . MaterialToolbar

MainAGtivity kt

class Mainhctivity : APpCOmPatACtivity() (

override fun onCreate (savedInstancestate: Bundle?) {

Configure the
super.oncreate (savedInstancestate) o e

setContentView (R layout .activity main) o U bbb and

val toolbar = findviewByld<MaterialToolbar> (R.id.toolbar)

setsupportActionBar (toolbar)

val navostEragment = supportFragmentManager
-findFragnentByTd(R.1d.nav_host_fragment) as NavHostFragment

val navcontroller = navHostEragment.navController

val builder = AppBarConfiguration.Builder (navController.graph)

val appBarconfiguration = builder.build()

toolbar. setuphi thNavController (navController, appBarConfiguration)

iplay wich sever
o waisgted o

Add any mena items

override fun onCreateoptionsuems (menu: Menu): Boolean { to the taclbar (n ths

menuInflater. inflate (R.mens.mens_toolbar, mens) case bhe Help stem).

return super.onCreateoptionshenu (menu
e sens men) Navigate 4o a destination
when an ibem's clicked

override fun onOptionsItemsSelected(item: MenuTtem) : Boolean {

val navcontroller = findNavController (R.id.nav_host_fragment)
return item.onNavDestinationelected (navController)
|1 super.onoptionsTtenselected (item)





OEBPS/assets/f0313-03.png
NHESEES. WIEESCCY

R

<navigation
xmlns:android="http: //schenas.android. con/apk/res/android"
mlns:app="http://schenas. android. con/apk/res-auto"

"http://schemas. android. con/tools"

+id/nav_graph” o Ths I mears dhat borFragpent
app: starthestination=rid inboxFragment - the Frst desinabion t be dislyed

/1.5.,‘5;,,.0@ has an D of

<fragnent inboxFragment and i labeled It

android:id="@+id/inboxFragment”

android:name="con.hfad. catchat . InboxFragment™

‘Inbox" D

android:labe;

tools:1ayout="@layout/ ragnent_inbox" /> cathat
<fragnent

HelpFrsguent —3 90141478410 /nelpEraguent s

hason [D of  android:name="com.hfad.catchat . HelpFragment”

helpFragnent  android:label="Help" T

and is libeled  tools:1ayout="elayout/fragnent_help" /> -

Help.

</navigation>

nav_graph.xmi





OEBPS/assets/f0683-03.png
TasksFragment TaskltemAdapter RecyclerView





OEBPS/assets/f0419-03.png





OEBPS/assets/f0823-02.png
VBT FRSUIL = PN ILFFAINIVARES : FICEIRING IS FRQU SINERENR TN CL) (esuds
iewlode Factory = Resu 1tV iswllode Factory (resu 1t)
visullode 1 = V iswllode WProv ider (this , v iewllode Factory)

get(Resu 1tV tewdlode 1: e lass .java) ™M
binding resu 1oV sewlode < viewllode 1 T‘F’"’
)
binding mevCaneButton se®nC1ici istener { ... ) omirgman
N e bt out this cade o

oo B
override fun onDestroyView() { com. m‘r..'.‘mm
b
Add the ResubtText composable funttion, o K
cComposabie . \igh o e el
fin Resu 1¢Text (result: String) (
Text (text = result,
fontSize = 28 5p,
texthlign - TextA lign Center)

‘The word was ANDROID.

y

eConposable Add NewGameButton to display the butbon.
fun NewGaneButton (clicked: () -> Unit) {
Button (onClick = clicked) {
Text ("Start New Game")
i

' N
Add this compasable function, which we've

eComposab e sing For the ragment’s main cantent

fun ResultFragnentContent (view: View, viewlodel: ResultViewliodel) {
Column (wod 1Fter = Mod iFler .£11Maxi 1dth () ,
hor izonta A Lignent = Alignent Centerflor izontally) {
ResuleText (viewlode I result)
NewCameButton
view . FindNavController ()
navigate ® . 1d action_resu1tFragnent_to_gancFragnent)

) &Add ResultText and NewameButton to
ResltFragnentContent, arvanged in 3 tolumn





OEBPS/assets/f0306-04.png
1229 0 @ @

/t

The {oolbar lodks just like
the app's dcfaul{ app bar.






OEBPS/assets/f0604-05.png
addTask()

taskld

task_name

task_done

Walk dog.

false






OEBPS/assets/f0297-03.png
The final version of the

app won't include a bottom
navigation bar, but. we wan 4o
show You how to ¢veate one.






OEBPS/assets/f0329-02.png
TR WOPRLGH 24V WRCUTS RS0 T

<navigation xmlns:androide"htty
xmlns:app="http: //schemas.android. con/apk/res-auto"
xmlns:tools="http: //schemas.android.con/tools"
android:id="@+id/nav_graph'
app:startestination=

/schenas .android. con/apk/res/android"

"@id/inboxFragment”>

<fragment
android:id:

+id/inboxFragment”

‘com.hfad. catchat . InboxFragment™
android:label="Inbox"
tools:layout="€layout/fragment_inbox" />

<ragment
android:id:

android:nane

+id/helpFragment” nav_graph.xmi
android:name="com.hfad.catchat .HelpFragment™
android:1label

W want to be able to navigpte to
tools:layout="€layout/fragnent_help" /> T oatnt o o e b

<fragment be added o the navigation araph
android: 1d="6+1d/sent ItensFragnent”
android:nane="con. hfad. catchat . SentItemsFragnent
android: label="Sent Ttems"
tools: layout="elayout/fragnent_sent_items’ />
c/aaviaations






OEBPS/assets/f0086-05.png
<wanitest

“epplication [ AndroidManifest sl

. LinearLayomEXAMBle lives in this falder.
‘android: supportsREl="truer> o
</applications This adds vight-to-left loguage

</manifest> support. 4o Your app. Andvoid AndroidManifestxmi
Studio usually adds this line for you.





OEBPS/assets/f0314-02.png
P === ==

The navigation
host is an empty
container that's
used to display
destinations. We
need to add one
to Mainpetivity's
layout

b e = d






OEBPS/assets/f0046-02.png
The button is displayed at
+the top as it's the E:rs(:
element in the XML

Beer types.

The text view is displayed
underneath the button as it comes
after it in the <LinearLayout>.





OEBPS/assets/f0441-01.png
Basic game
GameFragment
ResultFragment





OEBPS/assets/f0573-01.png





OEBPS/assets/f0338-03.png
A navigation
iew defines
the draver's
contents

> senthems

Support

7 Help

The draver slides
over the main
content when it opers






OEBPS/assets/f0500-01.png
packege com .hiad .myapp

import andro idx . lifecyc le .V iewMode 1
import android .util.Log
mport andraidlifeeycle MutableLiveData <— i, i ¢, impord, bis elas.

class MyV iewNlode 1 : Viewdode1() { The vate property m&dzb wse ;xv
- A (2) €— instead of var, and its type needs
il e e = Wbl ieDatadb @) € o be MutableLiveData<int>.
inie
Log . i("NyV iewMode 1", "V iewModel created”)

override fun onCleared () {
Log . 1("NyV iewhode 1", "V iewllode1 cleared”)

fun updateRate (newRate : Int) {

, retadle = nOWRATE S e veed b et vate's e property.

fun Calculation(vall : Int, val2: Int): Int {

Log . i("NyV iewMode 1", "Called Caleulation”)

return (vall + val2) * ratevalue & O <— We need to use vate's value
3 property. We've using the Elis

operator in tase the vale is vl

fun Jo inTogether (textl : String, text2: String) : String {

Log . i("NyV iewdlode 1", "Called Jo inTogether")

remm ("${textl} ${text2}")






OEBPS/assets/f0623-01.png
Instead of displaying the
veeords a5 a simple String, —
we ¢an show eath vecord
on a card. Each eard
displays the task name and
uses a theekbox 4o indicate
whether it's complete.

Read book

O ooner

Plant tree

O vone?

Book vacation

O oone?

SAVE Tas!

Watch film

O ooner

The cards are
avvanged in 3
serollable avid

Walk dog

O done?





OEBPS/assets/f0319-02.png
ST TArS1onsTl.0T encocang=TuEr ="

“This is the navigation graph
SHAVIGALLON. i tode youve already treated
<tragnent o There's nobhing e
android:id="@+id/inboxFragnent™
android:name="con.hfad. catchat . InboxFragnent® | |
Tnbox” catChat

androic

+labe.

tools:layout="glayout/fragment_inbox" />

<tragnent soplarcimain
android: id="+id/helpFragment”
“com.hfad. catchat . HelpFragment” Sy
Help” navigation

tools:layout="8layout/fragment_help" />
</navigation> TR






OEBPS/assets/f0163-03.png
All of the buttons have been
added to 2 Flow. The flow s
Zonstrained to the Blueprint’s
sdes and 4o edae

BuTToN






OEBPS/assets/f0730-03.png
[ ]

Tasks

applsreimain
Tava

‘com.hfad.tasks

TasksViewModel kt





OEBPS/assets/f0625-01.png
The first version of the rctltltr view

will display the tasks as a i

-7

of Strings.

Enter a task name

Arrange picnic

Book vacation

Walkdog





OEBPS/assets/f0552-02.png
1

<Button ‘GuessingGame.
android : '+ 1d/ £1n ish_game_bu tton" {
aciirodds ayout.iltim"wrep_ontant” ‘W'Wl_‘"m" §
android : layout_he ight="wrap_content" L
android : layout_grav ity="center" This makes the new button ",‘_‘n \
Intsh Came” eal Emshéamel) when elicked -
(0O -> gameV tewllode 1. Fin ishCane )" /> (4






OEBPS/assets/f0603-01.png
TaskDatabase getInstance()

Sasintracmant

|
tasks_database

taskld

task_done

Task_table






OEBPS/assets/f0351-01.png
<ol version="1.0" encoding="utt-8"7> bl ‘ﬂ"; _,:’: o
o exept fo the LincarLajont
Yo reed o deide where this
magpet should be placed

http://schemas.android. con/tools"

android:layout_height="match_parent" because the {vidge door
b

tools:context=". MainActivity™>

You von't need o
we all the magpets

<com. google.android.material .navigation.Navigationview
+ia/nay_view

[ e |

android:layout_width= itch pa
android:layout_height="match_parent”

android:layout_gravity"start®

[reep_contane") [Eravout/mender'}
[y | |

appimenus »
‘androsdx.draverlayout widget Draweriayout
androidx draerlayout widget DrawerLayout

-






OEBPS/assets/f0374-02.png
e Tl i
<androids. coordinatorlayout.widget . CoordinatorLayout
<com.google. android.material .appbar .AppBarLayout

> This adds the callapsng
> ool ayout. £ sits
nside the app bar layout

<com.googie.andzoid material .apphar . CollapsingTooibariayont
android:1ayout_width="matcn_parent®
The o 5 anazos:1ayout_hesght="a00ep"

toolbar's
\asimum height.  3PPH1ayout_scroliFlags="scroll|exituntilcollapsed®>

<com.google.android.material .appbar MaterialToolbar & The todbar gocs
e inide the collpsing

+id/tootbar™
‘4 todbar layout
mateh_pazent®

attr/actiongassize”

This e sops any
ihems such s Uy

butbons From seollng ayout_hei.
el andesis agos_peigseraes
D o g appitayout cortapsenosemrpint/>
</com. google. andzoid material. appbax . CollapsingToolbarLayout>
</com.google. android.naterial . appbar  AppEariayout>
“The calpsing toclbar's
closing cement

R R T Iy T ——





OEBPS/assets/f0657-02.png
The hanges we've made
so far display the tasks
in a vertical list of eavds

1213 0 &

Tasks

SAVE TASK

Read book

O pone?

Watch film

O pone?

Plant tree

O pone?

Arrange picnic

O pone?

Book vacation

O Dpone?

Walk dog






OEBPS/assets/f0802-03.png
This applies TemperatureConverter Theme to
L MainhetivibyContent, including its surfaces.

setontent {
TemperatureConverterThene {
Surface {
Ma inActiv inContent ()






OEBPS/assets/f00xxxviii-01.png





OEBPS/assets/f0290-01.png
S R i

<navigation xmlns:android="http: //schenas.android. con/apk/res/android”
smins:app="http://schenas . android. com/apk/res-auto”

://schenas. android. con/tools™

:ide"@+id/nav_graph"

app: startDestination="8id/selectCof feeFragnent™>

<tragnent You can vavigte from
android:id-@sid/selectcotfesFragnent™ SelectCoffecPragnent, 10
andzoid:name~rcon. hfad. starbuzz. SelectCoffeeFragnent”  Safe frgs qeneralis 3
android:1abel-"tragment_select_cottee" ‘lectCobfecPragmentDirections
tools:layout="layout/ fragment_select_cotfes” > o

<action
android:id="g+id/action_selectCoffesFragnent_to_coffesFragnent”
app:destination="gid/cof feeFragnent™ />

</tragnent>

<tragnent
android:id=

‘@+id/coffesFragnent”
android:nane="con.hfad. starbuzz . CoffeeFragnent”
android:1abe!

tragnent_coffes”
tools:1ayout="glayout/tragnent_coffee" >
<arqunent

android:nane=rcottee” € CoffecFragment accepls an
PPIAGTIPE"ILENG” /> srgument, 50 Safe Args generates
</traguent> 3 CoffecPragmenthrgs class

FRp R





OEBPS/assets/f0690-02.png
A BFISUEa R Yoy - TEEIEsT sl 1
val layoutlnflater = Layoutlnlater . from (parent. context)

SRS @ —prereres
val binding = TaskItesBinding .inflate (layoutInflater, parent, false)
recm TasklueaV tenHo Mer e bind ) & e the biding [nflate the layart
wariabl o cveate 2 wing TosklbenBinding

3
Task HemViewHolder.





OEBPS/assets/f0002-01.png
L—ou define what the app
does using activities.

MainActivity





OEBPS/assets/f0309-04.png
<TEml. varsion="1.0" encodang=tusl=pTax

<FrameLayout
xmlns:android="http: //schemas.android.con/apk/res/android"
xmlns:tools="http://schemas.android. com/tools" f

android:layout_width="match_parent R
android: layout_height="natch_parent"
tools:context=".HelpFragnent"> appiarcimain
)
<Textview T

‘match_parent” 5

rap_content™

android: layout_widt)
android:layout_height:

androiditext="HelD" /> <<. | th veal vorld, yoid vank bo
</FrameLayout> <ave this dext as 3 Shring vesourte.  fragment_help.xmi






OEBPS/assets/f0626-02.png
Arrange picnic €—We've displaying the name of
each vecord as a piete of text|

Book vacation

Walk dog






OEBPS/assets/f0160-02.png
Notice how the
bubtons adapt

b0 the sereen——

orientation






OEBPS/assets/f0396-02.png
LSS = MG IR ANT YT ION S AN OMENIS SN s TR0
fab. setonClickListener {
val pizzaGroup = view.findviewsyId<RadioGroup> (R.id.pizza_group)
val pizzaType = pizzaGroup.checkedRadioButtonId
SR
ou need to choose a pizza type"

if (pizzaType
val text
Toast.makeText (activity, text, Toast.LENGTH_LONG) .show ()

Joetse L Say which pizza has been selected
var text = (when (pizzaType) {
®.id.radio_diavolo > "Diavolo pizza"
else -> "Funghi pizza®

n
val parmesan = view.findViewById<Chip>(R.id.parmesan)

Include a

4421 | cexs 1= ¢ (pasmesan. sachecked) 7, sxtra parmesant i **
DThar | vat ohttions = view. finavievmyzacenip> (. 1d.enii_ot)
selected. text 4= if (chilioil.isChecked) ", extra chili oil" else

Snackbar.make (fab, text, Snackbar.LENGTH_LONG) .show()

Display the text in a smackbar.





OEBPS/assets/f0100-03.png
Wait a second. I thought
you said that gravity was
used to say where you wanted
to put the view's contents,
not the view itself?>





OEBPS/assets/f0448-02.png
These

Pt

package com.head.quessinggane

impore.
inport
inport.
import
inport
inport
import

K

‘GusssingGame
i
android.os.Bundle
androta. xagnent .app. Fragnent
android.view. LayoutIntlater
androtd. view.view ]
comtaa, .,_-n-»-

android.view. viewsroup

com.hfad. guessinggane. databinding. FragnentGanesinding
androiax.navigation. findiavcontroller Gamo mn

class Gamefragnent : Frageent() {
rivate var binding: FragnentGameBinding? = mull

for vew

binding

val words = listof ("Android", "Activity

privae val binding get() = _binding!! These are the pssble verds

fn ved e, you'd have more
o make the gane harder

"Eragment™)

Val secretiord = vords.randon () -Uppezcase ) €—Th vord b e his o s
VA S6CEetOLADLSPIAY = ** € o bhe ord i dilayed

correctauesses = TN ks ove s made

incorzectouesses

& S The ranberof s ket

rride fun oncreateview(

Livestest

inflater: Layoutntlater, container: ViewSroup?, savedInstancestate: Bundle?

) views {

_binding = FragnentGaneBinding.inflate (inflater, container, false)
val view = binding.zoot

- Devive how the setret word should be

diplayed and updit. the sreen





