Head First
Android Development

Wouldn't it be dreamy if
there was a book on Android
development that could turn me
0 into an expert while keeping me
engaged and entertained? But it's
probably just a fantasy...

Jonathan Simon

O’REILLY"

Beijing « Cambridge < Farnham « Kdin * Sebastopol * Taipei * Tokyo


http://

Head First Android Development

by Jonathan Simon
Copyright © 2011 Jonathan Simon. All rights reserved.

Printed in the United States of America.
Published by O’Reilly Media, Inc., 1005 Gravenstein Highway North, Sebastopol, CA 95472.

O’Reilly Media books may be purchased for educational, business, or sales promotional use. Online editions are
also available for most titles (safart.oreilly.com). For more information, contact our corporate/institutional sales
department: (800) 998-9938 or corporate@oreilly.com.

Series Creators: Kathy Sierra, Bert Bates
Editor: Brian Sawyer

Cover Designers: Karen Montgomery
Production Editor: TK

Indexer: TK

Proofreader: TK

Page Viewers: Felisa

Printing History:
October 2011: First Edition.

The O’Reilly logo is a registered trademark of O’Reilly Media, Inc. The Head First series designations,
Head First Android Development and related trade dress are trademarks of O’Reilly Media, Inc.

Many of the designations used by manufacturers and sellers to distinguish their products are claimed as
trademarks. Where those designations appear in this book, and O’Reilly Media, Inc., was aware of a trademark
claim, the designations have been printed in caps or initial caps.

While every precaution has been taken in the preparation of this book, the publisher and the authors assume no
responsibility for errors or omissions, or for damages resulting from the use of the information contained herein.

ISBN: 978-1-449-39330-4
(M]


http://

dedication

This book is dedicated to our dog...

Our super—cute
dosl E”a, 'H)&'E
sadly passed away.
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the author

Author of Head First Android Pevelopment

One of Jonathan’s espresso
shots. [t took MAN\/ of
these to write this book.

Jonathan Simon

Before the modern smartphone era,

Jonathan Simon was coding away at the
cool phones of the day, writing low level Ul
frameworks and debugging tiny screens (back
when 176x220 was huge!) with a magnifying
glass. Since then, he’s worked with all kinds
of phones, even the new ones with big fancy
schmancy screens.

Before working with mobile devices, Jonathan
spent a good six years working on Wall Street
designing and building user interfaces for
trading systems. And no, it’s not his fault the
stock market tanked, honest! He also can’t give
you any stock tips. (Sorry!)

When he’s not coding or designing, he’s
probably hanging out with his wife, Felisa,
or their dog, Billie. Otherwise, he’s probably
riding (or building) a bike or perfecting his
espresso extraction.
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Your First App

So you’re thinking: “What makes Android so special?”
Android is a free and open operating system from Google that runs on all kinds
of devices from phones, to tablets and even televisions. That’s a ton of different
devices you can target with just one platform! (And the market share is gaining
too!) Google provides all of the stuff you need to get started building Android apps
for free. You can build your Android apps on Macs, Windows, or Unix and publish
your apps for next to nothing (with no need for anyone’s approval). Ready to get
started? Great! You're going to start building your first Android app, but first there

are a few things to set up...
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meet android
Your first app

So you’re thinking: “What makes Android so special? ”
Android is a free and open operating system from Google that runs on all kinds
of devices from phones, to tablets and even televisions. That’s a ton of different
devices you can target with just one platform! (And the market share is gaining
too!) Google provides all of the stuff you need to get started building Android apps
for free. You can build your Android apps on Macs, Windows, or Unix and publish
your apps for next to nothing (with no need for anyone’s approval). Ready to get
started? Great! You're going to start building your first Android app, but first there
are a few things to setup...

adding behavior
Give your app an action

Apps are interactive! When it comes to apps, it's what your users can
do with your apps that make them love ‘em. As you saw in Chapter 1, Android
really separates out the visual definition of your apps (remember all that

XML layout and String resource work you just did!) from the behavior that's
defined in Java code. In this chapter, you’re going to add some behavior to the
AndroidLove haiku app. And in the process you'll learn how the XML resources
and Java work seamlessly together to give you a great way to build your Android

apps!

work with feeds
Pictures from space!

RSS feeds are everywhere! From weather and stock information to
news and blogs, huge amounts of content are distributed in RSS feeds and just
waiting to be used in your apps. In fact, the RSS feed publishers want you to use
them! In this chapter, you'll learn how to build your own app that incorporates
content from a public RSS feed on the Web. Along the way, you’ll also learn a little

more about layouts, permissions, and debugging.
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long-running processes
When things take time

It would be great if everything happened instantly. unfortunately,
some things just take time. This is especially true on mobile devices, where network
latency and the occasionally slow processors in phones can cause things to take a

bit longer. You can make your apps faster with optimizations, but some things just

take time. But you can learn how to manage long-running processes better. In this
chapter, you'’ll learn how to show active and passive status to your users. You'll also
learn how to perform expensive operations off the Ul thread to guarantee your app is

always responsive.

multiple-device support
Run your app everywhere

There are a lot of different sized Android devices out
there. You've got big screens, little screens, and everything in between. And it's
your job to support them all! Sounds crazy, right? You’re probably thinking right
now “How can I possibly support all of these different devices?” But with the
right strategies, you'll be able to target all of these devices in no time and with
confidence. In this chapter, you'll learn how Android classifies all of these different
devices into groups based on screen size as well as screen density. Using these

groups, you'll be able to make your app look great on all of these different devices,

and all with a manageable amount of work!

optimizing for tablets
Tablets are not just big phones

Android tablets are coming onto the scene. These new larger-
format Android devices give you an entirely new hardware format to present new
and cool apps to your users. But they are not just big phones! In this chapter,
you'll learn hot to get your app up and running on a tablet. You'll learn about the
new screen size groupings and also how to use Fragments to combine multiple
Activities on a single screen. So more importantly then just running on tablets in

this chapter, you'll learn about how to make your app work better on them.
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lists and adapters
Building a list-based app

Where would we be without lists? They display read-only information,
provide a way for users to select from large data sets, or even act as navigational
device by building up an app with a list-based menu structure. In this chapter, you'll
learn how to build an app with a list. You learn about where lists store data (in Adapters)
and how to customize how that data is rendered in your list. You'll also learn about
adding additional layouts to your app (not just the layout that the Wizard creates for

you) and turn that into a real view.

multi-screen apps
Navigation

Eventually you’ll need to build apps with more than one
screen.. So far, all of the apps you've built only have a single screen. But the
great apps you’re going to build may need more than that! In this chapter, you'll
learn how to do just that. You'll build an app with a couple of screens, and you'll
learn how to create a new Activity and layout which was previously done for you
by the Wizard. You'll learn how to navigate between screens and even pass data
between them. You’ll also learn how to make your own Android context men- the

menu that pops up when press the Menu button!

database persistence
Store your stuff with SQLite

In memory data storage only gets you so far. in the last chapter,
you built a list adapter that only stored data in memory. But if you want the app to
remember data between sessions, you need to persist the data. There are a few ways
to persist data in Android including writing directly to files and using the built in SQLite
database. In this chapter, you’ll learn to use the more robust SQLite database solution.
You learn how to create and manage your own SQLite database. You'll also learn how
to integrate that SQLite datase with the ListView in the TimeTracker app. And don’t
worry, if you're new to SQL, you'll learn enough to get started and pointers to more

information.
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relativelayout
It’s all relative

You’ve created a few screens now using LinearLayouts
(and even nested LinearLayouts). But that will only get you so far.
Some of the screens you'll need to build in your own apps will need to do things
that you just cant’ do with LinearLayout. But don’t worry! Android comes with other
layouts that you can use. IN this chapter, you'll learn about another super powerful
layout called RelativeLayout. This allows you to layout Views on screen relative to
each other (hence the name). It's new way to layout your Views, and as you'll see

in the chapter, a way to optimize your screen layouts.
tweaking your ui
Giving your app some polish

With all the competition in the marketplace, your apps
must do more than just work. They have to look great doing

it! Sometimes, basic graphics and layouts will work. But other times, you'll need to
crank it up a notch. In this chapter, you'll learn about a new layout manager called
Relative Layout. It'll let you lay out your screens in ways that you just can’t do with
LinearLayout and help you code your designs just the way you want them. You'll
also learn more techniques for using images to polish up the look and feel of your

app. Get your app noticed!
content providers
Make the best of what you can use

You don’t want to reinvent the wheel, do you? of course you
don’t; you've got apps to build! Well, one of the awesome benefits of Android is the
ease in which you can use bits of other applications with content providers. Android
apps can expose functionality they want to share and you can use that in your apps.
But this doesn’t work only for market apps; a number of built-in apps (like the Address
Book) expose stuff you can use in your apps too. In this chapter, you’ll learn how to
use content providers in your app. And who knows, you might like this whole content

provider thing so much, you'll decide to provide some of your own content to other

apps!
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how to use this

Who is this book for?

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

o Have you done some Java programming, but don’t
consider yourself a master?

e Do you want to build mobile apps for an awesome mobile
OS that runs on tons of devices?

9 Do you prefer stimulating dinner party conversation to dry,
dull, academic lectures?

this book is for you.

Who should probably back away from this book?

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

o Have you already mastered Android programming but
need a solid reference?

e Are you solid with the basic Android development
fundamentals and are just looking for a guide to its
super-advanced features, like ADL or services?

e Are you afraid to try something different? Would you
rather have a root canal than mix stripes with plaid?
Do you believe that a technical book can’t be serious
if it anthropomorphizes control groups and objective
functions?

this book is not for you. R

FNO‘{:C “"rom ma\rkc{:ihgf this book
IS Yor anyone with a tredit cavd.]
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We know what youte thinking

“How can #hus be a serious Android development book?”
“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.

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?

Great. Only 488
more dull, dry,
boring pages.

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. \/our \’Ya‘\;\g o Q

You're studying. Getting ready for an exam. Or trying to learn some tough ~ Hyinks T . O
. . . . Y

technical topic your boss thinks will take a week, ten days at the most. workh sV 3

Just one problem. Your brain’s trying to do you a big favor. It’s trying to
make sure that this obviously non-important content doesn’t clutter up scarce
resources. Resources that are better spent storing the really ig things.
Like tigers. Like the danger of fire. Like how you should never have
posted those “party” photos on your Facebook page. And there’s no
simple way to tell your brain, “Hey brain, thank you very much, but
no matter how dull this book 1s, and how little I'm registering on the
emotional Richter scale right now, I really do want you to keep this
stuff around.”

xiii
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how to use this

We think of a “Head First’ reader as a learner.

So what does it take to learn something? First, you have to getit, then make sure you
don’t forgetit. It's not about pushing facts into your head. Based on the Jatest research
in cognitive science, neurobiology, and educational psychology, learning takes a lot

more than texton 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%

pbetter 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. Wwe've all had the”l really want to learn this but | 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,

myhat the...?”, and the feeling of “1 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.

Xiv


http://

the

Metacognition: thinking about thinking

If you really want to learn, and you want to learn more quickly and more

I wonder how
I can trick my brain
into remembering
this stuff...

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 laught to learn.

But we assume that if you’re holding this book, you really want to learn o
Android. 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
like it was a hungry tiger?

There’s the slow, tedious way, or the faster, more effective way. The
slow way 1s 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 fee/ 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. ..

XV
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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 «s worth a thousand words. And when text and pictures work
together, we embedded the text i the pictures because your brain works more effectively
when the text is withun the thing the text refers to, as opposed to in a caption or buried in the
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

1s 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 more than 80 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-do-able, because that’s what most people prefer.

We used mudtiple 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 cxercises, 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 rght 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, because you’re a person.
And your brain pays more attention to people than it does to things.

XVi
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Cut this out and stick

it on Your rcxcrigc\ra{ov.

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 s 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 a/ule learning can increase the learning

Read the “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 g/ 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.

o

7

the

Heres what YOU can do to bend
~ your brain into subwmission

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.

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.

Get your hands dirty!

There’s only one way to learn to Android: get

your hands dirty. And that’s what you’re going to
do throughout this book. Android Development

1s 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.
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Safari® Books Online

S a f a rl When you see a Safari® icon on the cover of your favorite
> technology book that means the book is available online through
the O’Reilly Network Safari Bookshelf.

Books Online

Safari offers a solution that’s better than e-books. It’s a virtual library that lets you easily
search thousands of top tech books, cut and paste code samples, download chapters,
and find quick answers when you need the most accurate, current information. Try it
for free at http://my.safaribooksonline.com/?portal=oreilly.
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1 meet android

*
+ Your first app *

Wiait, Android is
a Free and Open

Source mobile 0S?
That's crazy!

No, wearing that suit with
that tie is crazy! But, hey,
you summed up Android

pretty well.

So you’re thinking: “What makes Android so special? ” Android is
a free and open operating system from Google that runs on all kinds of devices from
phones, to tablets and even televisions. That’s a ton of different devices you can target
with just one platform. (And the market share is gaining too). Google provides everything
you need to get started building Android apps for free. And you can build your Android
apps on either Mac, Windows, or Unix and publish your apps for next to nothing (and with
no need for anyone’s approval). Ready to get started? Great! You're going to start building

your first Android app, but first there are a few things to setup...

this is a new chapter 1
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why

So you want to build an Android app...

Maybe your an Android user, you already know Java and

want to get in on the mobile craze, or you just love the open
operating system and hardware distribution choices of Android.
Whatever your reason, you’ve come to the right place.

Android already runs on a TON of different devices!

With careful planning, you’re app can run on all of these
Android powered devices. From phones and tablets, to TVs and
even home automation, Android is spreading quickly.

Your one app £
Tablets can Fun on 3]
these devices...

L ths.1 Y ————
l g
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your first app

And it’s growing!
That's a LOT of

/ devices in one day!

T
"Over 500,000 Android devices [are] activated every Jay”

-- Google’s Head of Android, Andy Rubin, via Twitter

Just check out the Android Market

The Android Market has a ton of apps. There are or course
games (because we all love playing games on our phones), but
also really great apps that just make our lives better like
navigation and commuting schedule apps.

s AllTrails - Hiking & Biking

& C # & hips://market.android.com /details?id=com.alltrails.alltrails&hl=en

A0 d Tg>

My Markat Acoount | Signin |

+You Web Images Videos Maps News Gmail More v

.”nii | | Mai’ket Android Apps v Movies v  Books

Home » Android Mariet » Travel & Local

* My Library

The Android
Market web view

i il go\r an ou{:dooY
Q:Ei';;lls - Hiking & cﬁvlo‘ra{jon app
AllTrails, Inc A“T‘fa‘ls .

2

Description

Users who installed this also installed

There are a lot of mobile platforms out there, but with
Android’s presence and growth, everyone is building out their
Android apps. Welcome to Android, it’s a great place to be!

Before you dig into your first app, let’s take a look at
exactly what Android is and who’s responsible for it...

you are here » 3


http://

the android

So tell me about Android...

Android is a mobile operating syetem, but it’s a

lot more than that too. There is a whole ecosystem,

a complete platform, and community that supports
Android apps getting built and on to new Android based
hardware devices.

o

Google maintains Android

Google maintains Android, but it’s free to use.
Device manufacturers and carriers can modify
me, and developers can build apps for free.

Google manages
me, but they don't
own me baby!

Google gives you the tools

Google freely distributes the tools for you to
build your own Android apps. And you can build
your apps on multiple platforms: Mac, Windows,
Linux...

r
et

Hardware manufacturers build a device
Hardware manufactures can use the Android
operating system and build special hardware
around it. Manufacturers can even modify
Android to implement custom functionality for
their devices.

Google also runs a Market

This is where your users can download their apps
right to their phones. Google runs one market,
but there are also others run by Amazon, and
Verizon for example. But the biggest one is still
Google’s.

n A0 d Te
N o 130010
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Are you ready to get started?

With all these different
devices and OS variations, how
do you build anything at all?

Where do you even start?

In practice, it’s not so bad!

It’s true that there are a bunch of different
Android devices out there, from all kinds of
different manufacturers running different

it definitely takes some care tuning your apps
for these different devices, you can get started
building basic phone apps really easily. And that’s
what you’re going to do right now.

Later on in the book, you’ll learn strategies for
with different resolutions and even designing for
phones and tablets in the same app.

Let’s get started.

modifications of Android. Sounds crazy right? While

dealing with different types of devices like phones

app
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the android rockers

Meet Pajama Death

It’s time to introduce you to an awesome
rock duo called the Pajama Death! They
love Android and love to sing about it!

Pajama

& Dath — P

They write all of their song lyrics in the form of a haiku

A haiku is an ancient Japanese form of poetry. Each
poem consists of 3 lines - the first line having 5 syllables,
the second 7 syllables, and the third line 5 syllables just
like the first. These poems are meant to be meaningful,
yet compact... just like your Android apps!

6 Chapter 1
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They’re about to play their favorite song for you!

This one’s called... Android Love!

I dreamed of a phonel!
Open source and Hackable...

But they need your help!

They want to make an app with the Android Love
lyrics to hand out to their fans. But they are Android
users not Android developers. They heard that
you were learning to build your own Android apps.
They were wondering if you would build the app for
them. And how could you say no? Of course you’ll
do it, you’re a huge fan!

OK, let’s get started...

Android for the winll
(]

you are here » 7
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Getting started

Just asking you to build an app isn’t a lot to go on. So
the Pajama Death made a napkin sketch of what
they want the app to look like. It’s an app showing the
haiku, with each line of the haiku on a new line.

Every app needs a title. |
Since the song is called >
Andvoid Love, ¢all the app = ANAroid. Love

‘Andvoid Love' too.

| dreamed. of an phone

Open Source and. hackable
Here are the lyries to the Android. Sor the win!

song, Sinte it's a haiku in
three lines, eath line of the
haiku goes on its own line. 'II

This looks great
but how do I start
building it?

First you’ve got some setup to do

Since this is your first Android app, you’ll need
to setup your development environment. Let’s
start with a quick look at what you need in your
development environment to build Android
apps. Form there, you’ll install your own
development environment, then build the app
for Pajama Death!
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your app

Meet the android development environment

The Android development environment
is made up of several parts that seamlessly
work together for you to build Android
apps. Let’s take a closer look at each one.

o Eclipse Integrated Development
Enviroment (IDE)
The Eclipse Integrated Development
Environment (IDE for short) is where you’ll
write your code. Eclipse is a generic IDE,
not specific to Android development. It’s
managed by the Eclipse foundation.

e Android Development Tools (ADT)
The Android Development Tools (ADT)
is an Eclipse plugin that adds Android
specific functionality to Eclipse.

e Software Development Kit (SDK)
The Android Software Development Kit
(SDK) contains all of the lower level tools
to build, run and test your Android apps.
The ADT is really just a user interface, and
the guts of the app building all happens
here in the ADT.

e Android Packages
You can develop and support multiple
versions of Android from the same
developmentw environment. These
packages add functionality to the base
SDK to let you develop for that Android

You tan use Mat,
Windows or Linux to
build And\roid apps-

) ®
1

Ecli?se is managcd
by the eclipse
Qounda{:lov\

Eclipse IDE ‘
-ﬁ-—h

—————————

[\

N

Android
Development
Tools (ADT)

Evcry-thins else is
l managcd by 5005,&

Android

Software
Development
Kit (SDK)
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Choosing your IPE

Eclipse may be a fine IDE, but
what if you don’t want to use it.
You may have your own IDE of
choice that you’d rather use...

10

I will only write code
in VI or Emacs. Does
this mean I can't

write Android apps?

You don’t have to use Eclipse.

But it certainly makes things easier. The full
integrated Android development environment
works well as a whole to help you easily build
Android apps.

But everything you need to build and test your
Android apps is the Android SDK and Android
Packages. If you really cant live without your
favorite development environment,. you can use it
in conjunction with the SDK without Eclipse and
still build Android apps.

Even tl:ougll you can use the
SDK without Eclipse, all of the

examples in this hook will use

Eclipse and the ADT plugin.
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your first app

There's some major
app construction projects
up ahead. Don't go any
further until you've
installed your IDE!

Set up your development environment

You won’t be able to build your apps until your
development environment is setup! Follow our
nifty Android development environment setup
instructions over the next few pages and you’ll be
ready to build your apps!

Turn the page for instructions
on setting up your own Android ——————»
development environment...

you are here » 11
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eclipse and the SDK

Pownload, install and launch eclipse

Eclipse is a free and open source IDE managed by the Eclipse
foundation (started and managed by IBM, but a very open
community). You can download Eclipse for free from the eclipse.
org. There are a number of different versions of Eclipse optimized
for different types of development. You should download the latest
version of Eclipse Classic for your Operating System.

http://www.eclipse.org/downloads

Eclipse Downloads o

€« > C ) www.eclipse.org/downloads

¥e | A n»"‘

Home Downloads Users C i F Projects  About Us

Eclipse Downloads

Packages Projects

Compare Packages Older Versions Eclipse Helios (3.6.1) Packages for [[EECEERCN W T

d Eclipse IDE for Java Developers, 95 u8
Downloaded 152,206 Times Detalls

F Eclipse Classic 3.6.1, 160 MB
Downloaded 115,905 Times Detalls Other Downloads

Em Eclipse IDE for Java EE Developers, 204 MB
Bisa Oovwnioaded 98,518 Times  Detalls

. Eclipse IDE for C/C++ Developers, 57 ME

. You
Mac OS5 X 32 Bit anvi

Mac OS X 64 Bit 5 g
prov
Mac OS X 32 Bit  ofth
Mac OS X 64 Bit  Use
spec

Mac OS X 32 Bit

Mac OS X 64 Bit
1
JHL Mac OS X 32 Bit %

After you download Eclipse, follow the installation instructions for
your platform and launch Eclipse. When you launch Eclipse for the
first time, you will be prompted to enter a workspace location;

a directory where all of your Eclipse projects and settings will be
stored. Feel free to use the default or enter your own.

ﬁ O.6 Workspace Launcher

Select a workspace

Eclipse Platform stores your projects in a directory called a workspace.
Select the workspace directory to use for this session.

. . — f=
Workspace:  [Users/daniel/Documents/workspace LEB Browse...

D Use this as the default and do not ask again

Cow) G

12 Chapter 1

— Enter your
workspace lotation
dircc{;or\/ heve.
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Poanload and install the SPK

The Android SDK contains the core tools
needed to build and run Android apps. This
includes the Android emulator, builder, docs
and more. You can download the SDK from
android.developer.com.

http://developer.android.com/sdk/index.html

\ Android SDK | Android Deve

€« > C (%) developer.android.com/sdk/index.html w f & B .3 » A

@ [English 3

and>301D

Home i i IH Dev Guide Reference Resources Videos Blog

Android SDK Starter Package

Download the Android SDK

Installing the SDK

Downloadable SDK Components

Adding SDK Components Welcome Developers! If you are new to the Android SDK, please read the Quick Start, below, for an overview
Android 2.2 Platform ™! of how to install and set up the SDK.

Android 2.1 Platform
Android 1.6 Platform
Android 1.5 Platform

Older Platforms
SDKTODISI 1% i m_ HOS Sl

USB Driver for Windows, r3
Windows android-sdk_r07-windows.zip 23669664 bytes 69c40c2d2e408b623156934f%ae574f0

If you are already using the Android SDK and would like to update to the |atest tools or platforms, please use
the Android SDK and AVD Manager to get the components, rather than downloading a new SDK package.

ADT Plugin for Eclipse

new!
ADIRDH Mac OS X (intel) android-sdk_r07-mac_xB6.zip 19229546 bytes 0330ed3ebb36786faf6dc72bBactB19

Native Development Tool

Android NDK, rdb ™" Linux (i386) android-sdk_r07-linux_x86.tgz 17114517 bytes e10c75dadd1aal47ddddasc58bfc 3646

More Information
W"

Down\oad the SDK
for your platform

Once you download the SDK zip file, unzip it
to your hard drive and the SDK is ready to go.

Now let’s setup the ADT...

you are here » 13
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the eclipse plugin

Install the ADT

The Android Development Tools (ADT) are the glue that
seamlessly connects the Android specific SDK with Eclipse.
The ADT is an Eclipse plugin, and it installs through the
standard Eclipse plugin installation mechanism (so this
should look very familiar if you’re an experienced Eclipse
user).

From your Eclipse window, select Help — Install new
software. This will bring up the Available Software window.
Since this is being installed from scratch, you’ll need to

create a new site for the ADT. Enter this
URL into the
text field.
https://dl-ssl.google.com/android/eclipse
oMo Install
Avlable Software
Sele a site or enter the location of a site
ress d
Wark witk https://dl-ssl.google.com/andraid eclipse/ £ Add... ; P ¢ Ad
Find more software by working with the 'Available Software Sites' preferences.
4 type filter text
[ Name Version

[ (D There is no site selected.

Details
F

E Show only the latest versions of available software [ Hide items that are already installed

# Group items by category What is already installed?

# Contact all update sites during install to find required software

® < Back Next > ( Cancel ) Finish

Add Site
Available , .
Name: Android Local...
SO‘C'twaY‘C Namc I‘{', /
window. And\roid — 1 Location:  https://dl-ssl.google.com/android/eclipse/ Archive...

@ [ Cancel

) (

oK )

14 Chapter 1
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\—' Press OK.
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Configure the ADT

The ADT is just the glue between the SDK and Eclipse, so

the ADT needs to know where the SDK is installed.

Set the SDK location in the ADT by going to Window —
Preferences in Eclipse, selecting Android from the left panel,

and selecting the directory where you installed the Android

your first app

SDK.
Celett “Andvoid” From Enter the path wheve you
the Prefeventes list. unzipped the Android SDX.
- / Preferences
: 7
" type filter text Android / T i
P Ganeral
¥ Android Android Preferences /
E)LI‘ZI;::S SDK Location:  fDeveloper/Applications/android-sdk-mac_86 [ Browse..
Launch Note: The list of SDK Targets below is only reloaded once you hit 'Apply' or "OK'.
LogCat : :
Usage Stats Target Name Vendor Platform APl Lewe
ANt Mo target available
FHelp
P Install/Update
P Java
P Plug-in Development
- Run/Debug
P Tasks
b Team
Pk ( Restore Defaults ) [ Apply )

®@

I: Cancel j ( oK )

—_
‘ Geék BﬁS Press OK.

It’s a good idea to add the <SDK-install-directory>/
tools directory to your path. The SDK includes a number of
command line tools and it’s convenient to be able to launch them
without having to type in complete paths.

you are here » 15
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installing packages

Install android packages

The SDK is designed to allow you to work with

multiple versions of Android in the same development
environment. To keep downloads small, the SDK version
packages are separated from the SDK. (This also allows
you to update to new versions of Android without having
to redownload the entire SDK. Pretty slick!)

You can configure the installed packages in the SDK
from the Android SDK and AVD Manager (another
added bonus of the ADT). Open the manager by
selecting Window — Android SDK and AVD Manager.
From the left pane, select “Available Packages™.

e el

Android SDK and AVD Manager

Andvoid SDK

and AVD
\[- ménagcr.

Virtual devices
Installed packages
Awvailable packages

] » #= Android Repository
‘: ] » & Third party Add—ons\

Seleet

Packages available for download

avallable E%Yand this item to
view all the available

packages.

packages.

SDK Location: Users/jonathansimon/android-sdk-mac_x86/

C

Description

Add Add-on Site... Delete Add-on Site...

Install Selected

When you expand the tree node, you'll see a combination
of SDK Tools, SDK platforms, samples documentation
and more. These are all plugins to the SDK that you can
add to expand the functionality of the SDK. (This way
you can download and install the SDK once and keep
adding new functionality to it as new versions come out).

16 Chapter 1
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e

Android SDK and AVD Manager

Virtual devices
Installed packages r _
Available packages Pacllffges available for download
[J ¥ i=Android Repository
Tl I ' SDK Platform Android 2.3.3, API 10, revision 2
Seleet  gr=siia® S
K ] » #=Third party Add-ons
android

133

SDK Location: [Users/jonathansimon/android-sdk-mac_x86/

S ' Press “Instal
Description SC,CC{:cd"
Android SDK Platform 2.3.3. r2

Add Add-on Site... .I_Zl}_ell_et_g ,""_\?{"__‘9,':"_5,“,'?-,-;-  Dis [ Refresh _) [ Install Selecte

S‘E . Select “SDK Platform

DG _ﬂﬁsy 3 Android 2.3.3"and

press “Install Selected”.

therejare no
Dumb Questions

Q,r What about the samples should | install those? Q,: And what about Tools? Should I install those too?

A: Google put together a set of sample apps that show off a A: The tools inside the SDK can also get updated as new
bunch of features and techniques in the platform. They won't be functionality is released in the Android platform. It's a good idea to
used in the book, but they are extremely useful. If you want to keep these up to date.

learn about something not covered in the book, the samples are a
great place to start.

you are here » 17
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make your own project

Make a new Android app project

Now that you have your environment setup, it’s time to make
your first project.

The Eclipse ADT plugin comes with a Wizard to create
new Android apps. All you have to do is enter a few bits of
information into the wizard, and it makes a fully functional
(but very boring) application for you.

Launch the New Android Project wizard by going to File —
New — Android Project, then fill in the fields to make your
new project!

New Android
Project wizard. N/;\

N

MNew Android Project

MNew Android Project Ca” {:hc ?VO\.)CC{Z '“;..'

€& An SDK Target must be specified.

/~“AndroidLove”

4.

Project name: AndroidlLove e

Contents

@ Create new project in workspace
O Create project from existing source

] Use default location

SVolumes /MyData/main—-workspace / AndroidLow

Location: Browse...
() Create project from existing sample
Samples: | Please select a target. v
Build Target
| Target Mame Vendor Platform AP L
[ Android 1.5 Android Open Source Project 1.5 3
] Google APIs Google Inc. 1.5 3
] Android 1.6 Android Open Source Project 1.6 4
] Google APIs Google Inc. 1.6 4
] Android 2.1-updatel Android Open Source Project 2. 1-update 7
] Google APIs Goaogle Inc. 2.1-update 7
[ Android 2.2 Android Open Source Project 2.2 &
] Google APIs Google Inc. 2.2 B
. { . )
Call the PVOJcL'l: ‘AndvoidLove”. This < i
is the app name your users will see.
. \Prupenies
« .
SC{: ‘{',hc ?ackagc name {;O and\rmd- Application name:  AndroidLove
lOVC"~ T\'\ls Wl“ bc VSCd ‘COV' {hc \)aVa /%Pa:kage name: android. love
aCkasC name in YOUY‘ ?YO\')CC‘L o Create Activity: | HaikuDisplay
P Min SDK VWersion:
.. )
Leave “Create Activity” ehecked Call
.. . . ) . .
the ALJCM{:\/ “Hankansyla\/ . This will
generate the behavior tode for your o _
< Back e Next > 5 C Cancel ) C Finish

streen dis\?|ayih5 the hauki. @

18 Chapter 1
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What's in an Android project?

Wizards are great because they do a lot of basic setup

for you. But what did that wizard do anyway? Here’s The E(,li\?sc

a quick look at the basic Android project that the Pa(,kagc
wizard created. To look at the project contents, click \[- Explorer tab.
on the “Package Explorer” tab in Eclipse.

|ZE Package Explo £3 ‘fg Hierarchy = O

App Behavior in Java code o0&

The behavior of Android apps is built with Java .[EGI AndraidLove
code. This code controls what happens when

buttons are pressed, calls to servers, and any 'E Src

other behavior that your app is doing. Your E gen [Generated Java Files]
android projects have a source directory where

all of the Java code lives. B Android 2.2

2 res
. 1 AndroidManifest.xmil

Binary assets _
default.properties

Great apps need to do more than just ﬁ praguard.cfg

deliver great functionality... they need .

to look great doing it. You’ll be using

images to style your app and give them

custom polished looks. The images
and other raw binary resources in this
directory are included in your app.

Resources and XML layo

For Android apps, layouts are primarily
defined in XML rather than code. All sorts
of other properties are defined in XML too

- like string values, colors, and more. These Conﬁguration ﬁ]_es
XML files are stored in the res directory.

Your app now has Java code, XML resources, and
binary assets that define it. Configuration files are
the glue that holds all of it together. Everything from
the title of your app on the Android home screen, to
the different screens in your app are defined in these
configuration files.

19
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run your app

Run the project!

At this point, your new project is all ready to run!
The wizard not only setup a project for you, but also
created a very basic runnable Android app. How
cool is that!

Test run your apps using the Android emulator

The Android SDK includes an Android emulator
desktop application that simulates a complete running
Android device. It runs a full basic android operating
system and the default set of Android apps. It’s
obviously not a complete hardware Android device,
but it’s about as close as you can get with hardware
emulation!

\[- mein5 Andvroid emulator.

5554:default

{3 15:04

‘/ou tan
simulate touth
streen “\wcsscs" [ seeailyour apps.
b\l cllckth on Touch the Launcher icon.
the seveen with
\IOMY' mouse.

f_l__l_"l_[_'[_f__[_"f_l_

20 Chapter 1

The emulator
also intludes
hardwavre
buttons like a
keyboard and
the Android
hard buttons.
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To run an Android app from Eclipse, select “Run — Run”
and you’ll see a dialog that prompts you for how you want
to run the project. Since your project is an Android app,
select “Android Application” and click on “OK”.

Alternatively, you can run your android apps by pressing
the “play” button on the Eclipse toolbar.

Java - Eclipse SDK - [MyWork /work/hg

Eelipse toolbar- TP B G O — "‘?'
Av oy

 —
Play buf‘bon

Run As

Select a way to run ‘android-love':

Seleet Andro’ud "é [@] Andreid Application
] - .
lica{ion Jir Andreid JUnit Test
A?Y = Java Applet
7] Java Application
Ju JUnit Test

Description

Runs an Android Application

@ ( cancal ) ( OK 4

But instead of seeing an Android app running, you’ll see
the following dialog.

Android AVD Error

Mo compatible targets were found. Do you wish to a add new Android Virtual
Device?

| a—m

you are here » 21
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what’s an

Why won’t the app run?

The app didn’t run, and instead you
were faced with a dialog with an error
about a target not being found and
asking you to create a Virtual Device.

22

Wait, T thought you
said I could run the app
right out of the box!

Were you lying o me?

The app is fine to run.

The 1ssue 1sn’t with the app the wizard
generated, the issue is that there no way to run
it. Your Android development environment
can built apps for multiple Android versions,
hardware configurations and screen sizes. So
when you try and run your app, the Android
tools don’t know what type of device you want
to run your app on.

The solution is to create Android Virtual
Devices (or AVD for short) that defines a
particular device’s software version and
hardware format to run your app in. You
can think of an AVD as like a saved emulator
configuration.

Since you don’t have an AVD setup already
(and there are no stock AVDs in the Android
SDK) you have to make your own.

Click Yes on the dialog

* Do ﬂﬁs’ — to take you to the AVD

creation screen.
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Setup an ewmulator configuration

Clicking yes on the dialog to create a new AVD takes
you to the Android SDK and AVD Manager window.
This is the same place you configured the SDK, but
now the “Virtual Devices” panel is selected. From

your first app

here, you’ll be able to create a new AVD.

Android SDK and AVD Manager
Click new-to ereate

Android SDK and AVD Manager

7 a new Lon-(:igwa{:ion.

Virtual devices
Installed packages
Available packages

List of existing Android Virtual Devices located at fUsers/jonathansimon/.android/avd

el Target Name Platform |API Level T
o No AVD available = 0
Delete..
Repair...
Details...
Start...

~ Avalid Android Virtual Device. @ A repairable Android Virtual Device.

3 An Android Virtual Device that failed to load. Click 'Details' to see the error.

el

\f-‘xhlame:
Target: | Android 2.3.3 - APl Level 10 P
Celect Android 233 —7

Create new Android Virtual Device (AVD)

6ivc Your Cowcigu\r'a‘{:ion 3 name.

standard

CPU/ABI: | ARM (armeabi) v
SD Card: )
*) Size: | 512 [ mig >
. . O File: “Browse... )
Enter 512 heve, this will give —
the emilator a 512 MB virtual S
SD eavd, geneval {-,CS{-,',,\S, ¥ Enabled
Skin:
() Built-in: | Default (WVGA800) &4
() Resolution: x
Hardware:
Property Value

Abstracted LCD density 240
Max VM application heap si 24
Device ram size 256

Delete

|| Override the existing AVD with the same name

Cliek
“Create

AVD"

( Cancel ) ( Create AVD

—

you are here » 23
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L”\

=8

Now that you have an emulator configuration set up, run the app again.
Run it the same was as before by pressing the play button in the toolbar.
This will first launch the emulator and automatically install your app on
the emulator and start your app.

The emulator you
Con‘(:igwcd

800 5554:standard

i 'F 1206

\/owr ay\v ruvmmg in
the emulator!/

Cool! Your first working app

24
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Head First: Hey there, Android Emulator. I wanted
to start by thanking you for joining us tonight.

Android Emulator: Well, since I am software I do
have to do what you tell me. Just kidding! Happy to
be here, as always.

Head First: Fantastic! Just to clear the air here,
there’s been some confusion out in the development
community. Are you a real Android device or, dare I
say, an imposter?

Android Emulator: I'm neither, actually. 'm not
a hardware device, but I'm as close to one as you’re
going to get with pure software.

Head First: If you’re not a real device, why exactly
should we use you?

Android Emulator: There are some serious
benefits to me being fully software. For starters, it’s
easy to quickly test and debug your software without
having to carry around a hardware device. Plus,
since I'm fully virtual, I can run as different devices
at the same time. If you didn’t use me you’d have to
carry around a bag of phones!

Head First: Sounds complicated. How do you keep
it all straight?

Android Emulator: Well that’s exactly what

the emulator configurations are for! They tell

me everything I need to know, from hardware
configuration (like screen size), and device
capabilities (like wireless latency), and even the
version of Android. Everything I need to know about
what device I'm supposed to act like is right there!

Head First: Neat! So not only is it easier to use you
than a real device for testing, but I can test on all
different kinds of devices and Android versions using
you instead of keeping a stack of Android devices

your app

The Android Emulaker Exyos-ea\'
This week’s interview:
Getting to Know the Emulator

around!
Android Emulator: Precisely my friend. Precisely.

Head First: That all sounds great, but if there’s one
thing I've learned it’s that nothing is ever that easy.
What’s the catch?

Android Emulator: The catch is that since I’'m not
a real device, there are some subtle differences in
how I work than a real hardware device.

Head First: For example?

Android Emulator: Well, GPS is a good example.
When I'm running;, I sort of spoof a location based
on your computers location, but I'm not really using
GPS, so I can’t be your only test. Photos are another
good example. I don’t have my own camera, so I
have to fake it a little.

Head First: Sounds like mostly hardware specific
differences.

Android Emulator: Pretty much. I am emulating
Android hardware devices after all.

Head First: I think I've got it. You're really
useful for basic testing, with a number of different
configurations. But if I need to test something
hardware specific, nothing beats real world
hardware.

Android Emulator: Bingo!

Head First: Great. Thanks for joining us! Now,
don’t you have some apps to run?

Android Emulator: Sheesh! Always making me
work! Anyway, always a pleasure. I'm off to help
more developers test their apps!

25
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next steps

Let’s get some feedback!

You've just got your first (although pretty boring)
app up and running. Before going on, let’s get
some quick feedback.

26 Chapter 1

This app is OK... but the
whole point is to show the
haiku lyrics to our fans!
This isn't the haikul

It’s OK. You’re not that far off...
OK, it’s true. Your app isn’t displaying a
haiku. But take a step back and compare the

app you have with the app that was sketched
out. You’ll see they are pretty close.
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your app

Check for differences

The app you have and the sketch for the app
you want are pretty similar. The only difference
1s that the main text display is displaying a
boring hello world message instead of the haiku.
Now you just need to replace the boring string
with the haiku and you’ll be done with the app.

They both have titles.
(And the title in YJour apy

alveady matehes the sketeh) \
& AnAroid. Love

Both have i ; m%med of an phone

the body, bﬁ?l;o:r open source and hackable
app’s text (the Android. Sor the win!

hello world stuff)
doesn;t mateh the
sketeh.

But how do you
change the string
displaying in the app?

Start by looking at the layout

There is an XML layout that was generated by the
wizard. This is what control the visual display of
your app. Let’s take a look at the layout and locate
where the string is being set.

27
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screen layouts

Locate the layout

Android layouts are defined in XML There was one
layout created for you by the wizard called main.
xml. Navigate to /res/layout/main.xml in the
exlipse package explorer and double click on it.

*ai
-

These divectories hold
vresourctes ‘Fo\r s‘?ccr(:lt,
seveen vesolutions. You'll

Navigate to themain.xml
file in the Eclipse package
explorer. Double click on
the file to open it.

leavrn move about these
later in the book.

—~ Double ¢lick

28  Chapter 1

main.xm|

1o open the layout.



http://

your app

View the layout

When you double click main.xml and open it, you’ll
this new pane opened up in Eclipse.

Java - AndroidLove/res/layout/main.xml - Eclipse SDK - /MyWork /work /head-first-android/book-test

= cf o = fal e . . y - g
Ci» b [Ew | O- Pl Enld/H 0 | EHFC O I & 8
2 Package Expl 2 'Eg Hierarchy| = O || | main.xml 53 =3
E = . o e . Tal |
R Editing config: default Any locale v Android 3.0 v | | Create...

bG'AndrnidLove - Lol Tal Tal e h Tal
@src 3.7in WVGA (Nex... ¥ Por... | v No... | ¥ Da... ' ¥ Theme =
£ com.headfirstlabs.android.love
|i| HaikuDisplay.java
&8 gen [Generated Java Files L= Form Widgets
=i Android 2.3.3
= assets
€]
E>res
= drawable-hdpi
= drawable-ldpi
= drawable-mdpi
= layout

Palette -

The main.xml file
open in Etlipse.

i elds

[=-values —
< AndroidManifest.xml | Layouts
|ﬂ default.properties 7] Composite

-@. proguard.cfg ] Images & Media

7] Time & Date
] Transitions

7] Advanced

Custom ...ry Views

=] Graphical Layout | [=] main.xml

o main.xml - AndroidLove, res /layout Andreid SDK Content Loader -:l Sign in to Google...

ffleRB

I was expecting to
see the raw XML, since
this is an XML file.
What is this?

This is a graphical editor provided by the ADT

Many of the files used to build your Android apps are XML
based. The ADT Eclipse plugin includes graphical editors for
these files that help you edit them.

Now that you've seen the visual representation of the XML
layout, you can also view the raw XML that the editor is
displaying..

29
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what’s in a layout

The layout XML

The graphical editors are just a facade over
the XML underneath. So don’t worry, if you
want feel all super-coder, you can always jump
in edit the XML source. Or you can use the
graphical editors, or a mix of both!

Java - AndroidLove/res/layout/main.xml - Eclipse SDK - [MyWork /work/head-first-android /book-test

|r-dE-Le|r /e eds 8| BHd|H- 0 &8 & 9 & &
= g;“ q B v 2| v e
% Package Expl 32 . fg Hierarchy| = |d] main.xml 58 ™, =38
= <‘===D 4 <?xml version="1.8" encoding="utf-8"?>
o - <LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
¥ &= AndroidLove android:orientation="vertical "
¥ (& src android: layout_width="fill_parent"
¥ 3 com.headfirstlabs.android.love android: layout_height="fill_parent"
b [J] HaikuDisplay.java =
> G@gen [Generated Java Files <TextView
» =) Android 2.3.3 android: layout_width="Fi11_parent"”
2 assets android: layout_height="wrap_content”
a android:text="@string/hello"”
¥ i res e
P (= drawable-hdpi </LinearLayout>
¥ = drawable-Idpi
¥ = drawable-mdpi
¥ = layout .
|%| main.xml H’CVC 1S ‘{')\C same
b = values . ‘c . ‘CY' ‘{:\,\
om 4
|71 AndroidManifest.xml n oYma‘{:lOY\
2] default.properties SV'aY\'\lcal dlsPla\/ n
B proguard.cfg £ +‘
kext XML format.
Graphical Layout [Z] main.xm\l
I 22 xml | Android SDK Cantent Loader | £§ sign in to Google...
5 B @ [
JI;J@E!_ »

Cliek the

main.xml| £ab on the

bottom to view the XML.

Q,r Can | edit the XML text here, or do | have to use the

graphic editor.

therejare no
Dumb O

Questions

Q: Can | use both the graphical editor and the text editor, or
do | have to choose?

A: The graphical editor just graphically displayed the contents of A: Sure you can use both! If you make changes in the graphical
the XML text file. If you update the XML code, Android will keep the  editor and switch to the text view, you'll see your changes.

graphical editor in sync.

30 Chapter 1

Likewise, if you make changes in the text and switch to the
graphical view, you'll see your changes there too! So™ switch back
and forth as much as you like!
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A closer look at the layout XML

Android XML layouts consist of a number
of user interface components called Views,
and layout managers called ViewGroups.
The generated main.xml layout has one
ViewGroup with a single View inside it. layout XML code.

The main.xml

<?xml version="1.0" encoding="utf-8"?>

<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout width="fill parent"
android:layout height="fill parent" >

<TextView

android:layout width="fill parent"

android:layout height="wrap content”

The View inside the
|a\/ou{: is a TextView, a
View sycci{:icall\/ made
to display text.

android:text="@string/hello"
/>

</LinearLayout>

main.xml

Hello World, HaikuDisplay!

The Vicwérou?, in this
tase a LincarLayou{:
£ills the seveen.

Since the TextView is displaying text, the String must
be set in there somehow. Let’s take a closer look...

31
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Take a closer look at the TextView

Android Views are declared in XML layouts
along with a number of attributes to configure

them. Let’s take a look at the generated The TextView
TextView from the layout and look at it’s detlavation
properties. / Lrom main.xml

<TextView These XML propev-ties
. . , define the width and
android:layout width="fill parent" g hCigHz of the e

android:layout height="wrap content"

android: text="@string/hello" ,\\ This attribute sets

/> ' the text on the view.

Hold on, not so fast! The property seems
to be setting the TextView's text to "@
string/hello” but the app says "Hello
World, HaikuDisplay!". What gives?

Android loves resource properties

It’s a good practice to move details of your user interface

to property files. Developers have long since done this with

text strings in their apps to spell check easier or prepare for

internationalization. Similar needs hold true for colors, font
sizes, image names and more!

The “@string/hello” isn’t the string itself, but rather a
pointer into a String property file.

Now look at the property files and locate
the String definition.

32
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Android valuve files

Right below layouts in the res folder is a folder called
values. This folder contains the Android resource value
files for your app. Open the folder and you’ll see a single
file named strings.xml. Double click strings.xml
to open it.

%

Do this!

*

Navigate to the strings.
xm1 file in the Eclipse
package explorer. Double
click on the file to open it.

*

Layout Liles

are in heve

k—

Value files,
< intluding Strings.

xml are in heve.

Here is the Android
Resourtes file with

K the aPFls vaihas.

Let’s see what’s inside...

you are here » 33
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string values

Open the strings.xwl file

Opening the strings.xml file will display another
Android graphical editor in the main Eclipse pane.
This editor is 51'm11ar to the graphlcal layout editor, The s{:\rings.xml file
except that it display Android resources. . :
opened in) E¢lipse.

™ Java - android-love/res/values/strings.xml - Eclipse SDK - /Volumes/MyData/work/head-first-android/workspac/2 T2

l‘c ouhaVCh)‘{i IrHe |8 | BFE] % 0% | BEE @0 # 8- F0ero- o &lava
y d . a‘{_’ [# Package Exple 52 T2 Hierarchﬂ = B|[la) swrings.xml 52 =7
vigate [
al‘r‘C& \/’ ha/ 5‘ / - = '® Android Resources (default)
values & androld-1
to fchc < E‘il : @ rsoues © @ @ @E QB DA
S‘{‘,Y‘mss-%ml e n » £ com.headfirstlabs.androidlove Se—
. &8 gen (Generated Java Files] [ @hellostrings
the ECll?SC ?ackaﬁc k P;}(lllm,headﬁ:‘slllahs[]‘ndm\dluva (9app_name istring)
explorer Double e Rc":'e'
. a Ip
elick on the file to 'E:E:drawab\e—hdpi i
open- b & drriabi- e
b (= layout
¥ (= values

|X, strings.xml
[a)AndroidManifest.xm
default.properties
& proguard.cfg

Resources | strings. xm| |

| Android SDK Content Loader

Ja&@@EA

i Geek Bits

Just another graphical editor

This 1s just another Android
graphical XML editor. Click on the
tab on the bottom right to view the
raw XML if you want. This works
with all XML file graphical editors.

The vaw XML showing
/ name/value s{;\rings resourées.

/

<?xml version="1.0" encoding-"utf»ﬂ}'?;-
<resources>
<string name="hello"~Hello World, HaikuDisplay!</strings=

<sktring name="gpp_name"=AndroidlLove</string=>
</resources>»

[ main.xmil |4] strings.xml E3

=g

Resources | (= strings.xml

\ Cliek the strings.

%ml tab to view
the XML.

34 Chapter 1
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Look at the values

You can edit any of the values by select an item ‘

from the list on the left of the pane. Once you *
D@ «ﬂﬁsy — Select the first element

select an item, a second panel will display showing Iabeled “hello” . he li
. abele ello” from the list.
the name and the value for that item.

Java - AndroidLove/res/values/strings.xml - Eclipse SDK - /MyWork/work/head-first-android/book-test

| 8- & m- [“]0-®ds |8 |B8AH]s-0-% |BE6- &S - EICE
| &= 5l v X0 v v
I Package Expl 33 _Tg Hierarchy| = O 'c) mainxmi ldl strings.xml 58, ==

B&~ i Android Resources (default)
¥ 5 AndroidLove

v Bsre ;esuur:es OO©O®ORE@E DAz Atributes for hello (String)
lements
¥ [] com.headfirstlabs.android.love (5) strings, with optional simple formatting, can
» [1) HaikuDispl hello (String) be stored and retrieved as resources. You can
a ) Haiku it app_name (String) Add... add formatting to your string by using three
> @gen | i Bkl = standard HTML tags: b, i. and u. If you use an
» =4 Android 2.3.3 Remove... apostrophe or a quote in your string, you must
B assets gilber escane it or enclose the whale <tring in
e up the other kind of enclosing quotes. Onte sc‘CCJCCd; 3 new
- —]
» (= drawable-hdpi i Name* | hello s

» (= drawable-Idpi

Value* [Hello Warld. HaikuDisplay! I ?ahcl disyla\/s whevre \/ou

:g‘dar::::mefmdm oClCC{ZCa tan cdl‘t ‘{',hc name ahd
[3] main.xml souvrCe .
¥ S values gsou value O‘c the item.

[x] strings.xml T{:C”\ {'D Cdl'{:

| AndroidManifest.xml
[ default.properties
@ proguard.cfg

=] Resources [ (=] strings.xml \

\
| Android SDK Content La:

the other kind of enclosing quates.

Mame*  hello

There is the hello
world sting displayin
in the ap ? vr3

WValue*  Hella World, HaikuDisplay!

— RANN
‘PQWEWR

Now that you see where the string is located, where can you edit it? Can
you edit the string in the graphical editor? In the raw XML?

you are here » 35
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Edit the string

With a resource selected from the Resource Elements
list, the name and value are editable on the right panel
(In this case labeled “Attributes for hello (String)”. Edit
the “hello” Resource Element’s value to the haiku.

/4] main.xml |a] *strings.xml g3

i@ Android Resources (default)

QOOOGEOENA:z

Resources Elements Attributes for hello (String)

(5) Strings, with optional simple formatting, can be
stored and retrieved as resources. You can add
formatting to your string by using three
standard HTML tags: b, i, and u. If you use an
apostrophe or a quote in your string, you must
either escape it or enclose the whaole string in the
other kind of enclosing quotes.

(5) hello (String)
© app_name (String)

Name*  hello

Walue* | dreamed of a phone\nOpen source and ha

Resources | strings.xml |

The attribute name
and value have
editable text fields.
im— Changing them here
will u?da{:c the value

in your app-

Watch it!

Edit the Value of the hello Resource Attribute with
the following text "I dreamed of a phone\
nOpen source and hackable\nAndroid
for the win!”.(The \n's make new lines so
the haiku will display on three lines.)

Remember to
save your files.

When you edit
an XML file
in an Android

graphical editor, it generates
the underlying XML. But that
underlying XML is just like
any other kind of text file to
Eclipse and has to be saved
after editing. After you make
changes in a graphical editor,

make sure to save before you

run.

36
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-

With the “hello” Resource Element updated with the poem, run
the app again and make sure it shows your changes

5554:standard

[}
T\’\CY‘CIS gt —r—rrre— i .
the haiku
dns\?la\/nng
in {:hc ayy

'!' 11:08.

Great jol)! The haiku is Jisplaying in your app

37
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android toolbox

You're off to a great start!

You built your first app using the tools Google provides to
help you get started quickly. Your development environment
is up and running with Eclipse, the ADT plugin, and SDK
configured to use an up-to-date Android version. And you
modified the basic generated app to make it your own.

Stay tuned for a new feature that Pajama Death want toadd
to the app...

Great work, Now we have
an awesome way for our

fans to see the lyrics to our
favorite song!

38 Chapter 1

After seeing this
we've got some more
ideas. We hope you can
help us out!
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Your Android Toolbox

Now that you built your first
Android app, you’re starting to
build your toolbox of Android
skills!

Installation Chetk List

o [nstall Edi\?sc Gf Yyou don't have it
installed alvcad\/).

o [nstall the Android SDX.

o [nstall the ADT Eelipse Plugin.

o Install the SDX packages-

o Configure the ADT.

o Build your awesome Androd aﬂ?!

— ProJcC{ Contents

e Seveen |3

XML)

® App behavior (defined in
tode)

Youts and vesources (defined in

Java sourée

o Binary assets (like images and fonts)
intluded divectly in the Project

o Con-pigu\ra'l:ion files (moS‘l:ly XML)

your app

% BULLET POINTS —

Get your Eclipse-based Android
development environment up and running!.

®  |t's agood idea to add the SDK directory to
your path (while you're in a configuration
mindset) so you can easily run Android
tools later from the command line.

®  Setup an emulator configuration for you
target Android version. And don't limit
yourself: feel free to setup a bunch of them!

= Create new Android projects using the
Eclipse “New Android Project” Wizard.
From there, modify the generated app to
make it your own.

®  |ayouts are defined in XML and you can
find themin /res/layouts.

m  \Values (like strings) are defined in Android
Resource XML files. They can e found in /
res/values.

= When you open an Android XML file in
Eclipse, you'll see a graphical editor to help
you modify these files. If you want to view
or edit the raw XML text, click on the right
tab on the bottom of the editor.

= You can go back and forth editing XML
files in the graphical editor or text. Just
remember to save your files when you use
the graphic editor!

39
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2 give your app an action

*
Adding bhehavior

* *

It's like harding
cattle trying to
organize this crowd to
do anything!. Sheeshl!

Apps are interactive! When it comes to apps, it's what your users can do with
your apps that make them love ‘em. As you saw in Chapter 1, Android really separates
out the visual definition of your apps (remember all that XML layout and String resource
work you just did!) from the behavior that’s defined in Java code. In this chapter, you're
going to add some behavior to the AndroidLove haiku app. And in the process you'll

learn how the XML resources and Java work seamlessly together to give you a great way
to build your Android apps!

this is a new chapter

4
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adding behavior

Make your app interactive

Yeah, we want it to do
something! I'm thinking
we hide the haiku and add
a button our fans have to
push to show it! Let me
sketch it out...

We want the app to
rock! But right now it
just displays the haiku...

Let’s see what Pajama Death have in wind...

42 Chapter 2
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r--------- - - -- - - =-=--=-=-=-n"

THE PAJAMA DEATH APP UPDATE WITH AN ACTION BUTTON

Pajama Death sketched out what they were thinking so you could build it. They added a button on top of the haiku,
and hide the haiku on launch. Then when you push the button the haiku shows up!

Add a button to
the app to show

the haiku \>

Hlde the
haiku when
the ap loads.

The haiku is
displayed after
the elick

If you’re thinking this looks great, but you
have no idea where to start... turn the page!

43
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Here’s how you’re going to do it

You’ve got some work to do. So let’s break it down into a few *

steps. Fir§t off, you’ll be starting with the AndroidLove Open the AndroidLove

app project form Chapter 1, and making a few D© t}ﬁsl a=pp-| project from Chapter

modifications to it. 1 if you don't already
have it open.

Open the Android Love project now if you don’t still ‘* P

have it open from Chapter 1.

The AndvoidLove
app as you left it
at the end of the
last ¢hapter-

1. Add the button

You're going to add a new button to your app’s screen. -
. . . &= N -
Eventually, this button will show the haiku, but not P m—

in this first step. This is the first time you’ll be adding /¥

a brand new component to a screen and you’ll learn ~ The new
what components are available and how to add them button. 1 of )

to your app screens. )

44


http://

working feeds

2 Hide the haiku text

After adding the button, you’re going to hide the . £ il W 507
haiku text. The button still won’t do anything and ANCIOCE Ve

you won't see the haiku text at all, but hey, you’re The text: Show me some Andvoid love!

making progress! Here you’re going to learn about

is hidden.

the different attributes you can set on your widgets
from XML.

(A

3. Make the button show the haiku

Next, you’re going to wire up the button £ wl B 9:05

to show the haiku. This is going to be your AndroidLove bbb

first taste of Java coding as you connect Show me some Android lovel— SNV Th{i u{ha::

the Java behavior to the XML screens. > Qs attion the vaike
This is where the magic happens! ) shows the haiku-

-:@X.?WA\N
" PQWEWR

You’ve got your project open and you’re ready to start working on this
new action. The first step is adding the button. Which file do you need to
open to add the button?

45
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Add the button

You worked with the main. xml layout file in Chapter
1 that defines the entire layout for your app’s screen.
This is where you’re going to add the new button to

your app. Open main.xmlby by double clicking on it.

You can find it under /res/layout/main.xml.

In Chapter 1, you edited the XML layout in the raw
XML source. Now you’re going to add a component
using the graphical editor. Click on the ‘Graphical
Layout’ tab to view the layout in the graphical editor
if it isn’t already showing. Notice all of the Views in
the list on the left side of the screen.

| main.xml £3

Editing config: default

3.2in HVGAsli.. 3 [ Porrait 3 )[ A %)

-= Views =-

@ GestureOverlayView
(3) SurfaceView

@ Wiew

) ViewStub

@) WebView

@ AnalogClock

@ AutcCompleteTextView
® Button

@ CheckBox

@ CheckedTextView
@ Chronometer

@ DatePicker

@ DigitalClock

@ EditText

@ Gallery

@ ImageButtan

@ ImageView

@ MultiAutoCompleteTextView
® ProgressBar

(@ auickContactBadge

® RadioButton
B DiarimmBas
Graphical Layout | main.xml

These ave all of
the diffevent
Views available to
You n And‘roid

v ||| Theme

*

Do 1his!

*

*

Open main.xml now. You
can find it under /res/
layout/main.xml.

== 100% || + ||k

v ||| Create...

You can add views to your screen Ly c[ragging

them from the list onto your screen.

46
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Adding a View Up Clsse
Let’s take a closer look at adding the button using the Graphical

Layout editor.

o Click on the button on the left panel and drag it to the top of the
graphical layout. You’ll notice an dotted line display where the button is
going render. Make sure it goes at the top.

< _*main.xml 23

Editing config: default = - | 100%| +

3.2in HVGAshi... e [Porrait 1) (A_%) (N 1%) (D %) [ Theme | create...

-= Views =-

(© GestureOverlayview Dras 'U’\C bu{'){’ph a”
Click on the S the way to the top
Button and @ Viewstub and \/ou’“ see an orange
drag it to i i dotted line wheve the

@ AnalogClock

‘U’\C {DP O‘F \@ AutoCompley
the layout. © s

© CheckBox

button will be added.

After you add the button it’ll look like this.

Heve's the
button you
\')us{: added.

e Now click back to the main.xml showing the XML. You’ll the first
View defined in the file is the But ton you just added!

Q| *main.xml 23
<?xml version="1.8" encoding="utf-8"7>
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android”
android:orientation="vertical”
android: layout_width="fill_parent"”
android: layout_height="fill_parent"-

The added XML <Button android:text="8+id/Buttondl"”

l { ‘{’p android:id="8+id/Button@l”
dCC dration android: layout_width="wrap_content"
LY‘CS%C 'U’\C Buﬂ‘pn' android: layout_height="wrap_content"” /=

<TextView android:text="8string haiku"”

47
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Fix the button text

It’s great that the button is on the screen now, but not so great
that the button text i1s showing up as “@-+id/Button01”. Let’s
see about changing that.

Why is the button text showing up like this?

To get to the bottom of this, compare the View XML
declarations of the TextView displaying the hauki and
the But ton you just added. Focus on the text properties of
each View.

Heve's the button with the
weirdo button text showing
up as “@‘Hd/Bu‘{:‘{:onOl”

The haiku TextView android: text property is
referring to the haiku string property in strings.xml.

The haiku TextView
XML dcclara{ion ‘(:rom

/ main.xml.
/ The andvoiditext attribute is
“@string/haiku’ whith
<TextView android:text="@string/haiku” set to @s{:\rmg/ aiku  whi

vefeventes the haiku String

android:id="@+id/haikuText[iew” vesourte in s{-,rin55~7~m|

android:layout_width="fil]] parent”

android:layout_height="wr|p content” />
)
S |

main.xml

<?xml version="1 .i" encoding="utf-8"7?>
<resources>

<string name="haiku">I dreamed of a phone \nOpen Source

<string name="app name">AndroidLove</string>

</resources>
e | XML

strings.xml

48
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Now look at the Button definition

The Button definition’s android: text attribute
value doesn’t have the “@string/” prefix. It just has
“@+id/Button01” as it’s value.

The andvoid:text
The new Button attribute is v—c«cewing
XML detlavation. to Bu’H‘,OhOI.

4
2

<Button android:text="@+id/Button01”

android:id="@+id/Button0l1”

android:layout_width="wrap_content”
android:layout height="wrap content” />
- - XML

main.xml

Wait a second! There
is no ButtonOl string

property in strings.xml.
What gives?

The answer lies in the prefix...

The value for the android: text
property in the TextView is referring
to a String resource in strings.xml.
But there is no string resource for
the Button!

— Theve are string properties

»n
or “haiku” and “app_name

but no{‘)\ing Lor “ButtonOl”

49
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The @string prefix

Take another look at the haiku TextView text attribute
and you’ll see it has a special prefix “@string/”. That
special prefix tells the view rendering code to look into the
strings.xml file for a string property. And even though
the Button has a prefix before Button01, it’s not the
special “@string/” prefix so it doesn’t work.

Using the @string prefix

<TextView android:text="@string/haiku”
[ ——)

The TextView's text has the
“@string/ " ?rc{:ix.

NOT using the estring prefix

<Button android:text="@+id/Button01”
P —

The Button doesn't have the
special “Bstring/” prefix.

thereBre no
Dumb Questions
Q: If the Button is missing the @ Q: Is that why the button says Q: Hey cool! So why are we messing
string prefix, how is it displaying “@+id/Button01” because with strings.xml file at all? Couldn’t |
any text at all? it's rendering directly from the just put all of my strings directly in the
android: text property? layouts and call it a day?

- If the Android view rendering code
doesn’t detect the @ st ring prefix to look A: Exactly. A: Technically, yes. But it's not the best
up akeyinthe strings.xml file, it idea. The string resource element was
renders the value in the android: text designed to remove string constants from
directly. your layouts. It's a good idea to keep them

separate, and Android is setup to handle

this out of the box.

50
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Add a string resource for the button

The fix for this is going to include two changes. You’ll
need to add a new string property in strings.xml,
and then you’ll need to update the Button definition
inmain.xml.

Let’s start by adding the new string resource. Open
strings.xml and click on the strings.xml.
This is where you're to add the new String property
and you’ll do it directly in XML!

Here is the format.

Start the element

ith String. This is s o
‘;V:\{;roidri::Zws i{i;s' s|a ’ Give it a name, that's what

)
ou'll i
String vesourte. Youll use o veference this

s‘{:\ring in Your |370u+,.
g W/
2 <string name="haiku">I dreamed of a phone \nOpen Source

and Hackable \nAndroid for the win!</string>

V\ The value is the

actual string you
want to dis?la\/-

feeds

Below is the the contents of the strings.xml file. Add a new String property called
“love_button_text” and give it a value of “Show me some Android love!”

<?xml version="1.0" encoding="utf-8"?2>
<resources>

<string name="haiku">I dreamed of a phone\nOpen Source
and Hackable\nAndroid for the win!</string>

<string name="app name">AndroidLove</string>

</resources> Q‘ Add the new ?ro?cr‘{:\/ heve.
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Below is the the contents of the strings.xml file. You should have added a new String property
called “love_button_text” and given it a value of “Show me some Android love!”

refcise
oLutioN

<?xml version="1.0" encoding="utf-8"?>
<resources>

<string name="haiku">I dreamed of a phone\nOpen Source
and Hackable\nAndroid for the win!</string>

<string name="app name">AndroidLove</string>

sesessessescadesercescneceecertorsones PTTRcoecoresess s hosecorsorssrasessertorsstesessessntesteoetorsonesessertoresrssessetestesetsessrssesadbortoresestessercercsrsorsens -

The element is a \ .
String element. 7 ?:d the value is set

“Chow me some

The element has a dvoid love!”
name attribute of findroid lote
“love_button_text”

ﬁ <string name="love button text’>Show me some Android lovel</ string>

</resources>

Now vyou just need fo use it!

You just added the String resource for love button text. Now
it’s time to plug it into the Button declaration in main.xml to set
the text.

52


http://

working

feeds

_ qaoharpen your pencil
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Below is the main.xml layout. Now that you have the love_

button_text property, use it in the But ton definition to set the
text form the strings.xml resources.

<?xml version="1.0" encoding="utf-8"?>

<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout width="fill parent"
android:layout height="fill parent">

<Button android:id="@+id/Button01"
android:layout width="wrap content"
android:layout height="wrap content"

android:text=" W

/>
Use the “@string/ "
' - : . prefix plus the String
<TextView android:text="@string/haiku" vesource name heve
android:id="@+id/haikuTextView" 4o have the Button

vefecente the String

android:layout width="fill parent" rawﬂxYWjﬁtamkd

android:layout height="wrap content" />

</LinearLayout>
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_ % harpen Your pencil
\ L&_\& SOIUtlon Below is the main.xml layout. Now that you have the love_

button_text property, you should have used it in the Button
definition to set the text form the strings.xml resources.

<?xml version="1.0" encoding="utf-8"?>

<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout width="fill parent"
android:layout height="fill parent">

<Button
android:id="@+id/Button0l1"
android:layout width="wrap content"
android:layout height="wrap content"

android:text="  Ostring/love_button_text w

/> b \\_//“\/’~\J
Heve's the prefix j\ /i
telling the view
vendering to use a And here's the name of
String vesource the String vesource to use.

<TextView android:text="@string/haiku"
android:id="@+id/haikuTextView"
android:layout width="fill parent"
android:layout height="wrap content" />

</LinearLayout>
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Whew! You added the Button, which had some weird text. And to fix
that, you added a new String resource, and used that new String resource
from the Button’s android: text attribute. Let’s see if it all worked!
Run the app again...

The button is displayed
with the torreet {:c:{{: e

from the S{ring resourte.

Show me some Android love!

And it works! The button looks good!

Nice! You are so
totally on the right

track. Now it's time to
hide the haiku text...
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Hide the haikv text

Now that the Button is added and looking good, it’s time
to move on to the next step: hiding the haiku text.

'AndroidLove
How are you going to do this?
Well, two strategies are probably coming into your head You need f

right now. You could remove the TextView and it back 4o hide
once the button is pushed or you could set the text to be this text.
invisible and make it visible once a user presses the button.

Let’s go with the invisible text option!

OK, but that’s not a huge help, right? You need to know
how to hide text. This is something new that you haven’t

done yet and you need to know where to find out about
new things in Android. Luckily, Android comes with great
online documentation for just this reason! You can view is
atdeveloper.android.com/reference.

developer.android.com/reference

*

!

Ogkage Indes | Android D

& 2 C #  © developer.androld.com refe w4 Q El @A

T o his!
((search )
Home SDK Dev Guide | [lEX | Resources  Videos Blog = 2
Package Index| Class Index N Package Index

android
andraid accessihilitysendce
anare|a.accounts ) o
e these are the Ancraid APls Go to the online
Ll android Conlains resource dasses used by applicalions included in the . .
A meain Dlato ang 451 appcavon PO ans ot st e Android documentation
android appvadget anarol.accessIISevIce
androld bluetooth now at developer.
anarold conent android acoounts
droid ent, .
A I anaicanimaton Thase clases provide fonchanally for e propery anmaten syt android.com/
andeoid dotsbase v which allows you lo animate object properties of any type.
: il androld.app Containg high-level classes encapsulaiing the overall Android reference.
- " application model.
Seleca package o view its

members

android.app.admin Provides deviee administration fcatures al the system level, allowing
you to create security-aware applicalions thal are useful in enterprise
settings, in which IT professianals require rich contral aver employee
devives

For more infarmation, see the Device Adminisiration developer guide

android app hackip Contains the hackip and restore funclionality available to applieations
Ifa user wipes the data on their device or upgrades 1o a new Android-
powered devica, all applicaions Ihal have enabled backup can reslore
Mo usors whnen mne applicaton sl

For more information, see the Data Backup developer guide.

android appwidget Contain (he components necessary o creale “app widgels”, which
users can embed in olher applications (such as the home Ecreen) to 1
quickly access application data and services withoutlaunching a new +

activity.
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Documentatisn Navigation Up Clese

Let’s take a quick look around the Android online documentation
to get acquainted. You can navigate to what you’re looking for by
either selecting the package and class name, or searching for a class
name in the search box on the top right. Now since you’re looking
to update an attribute on the TextView, you need to look at the
TextView documentation.

When you eliek on a ¢tlass or a
?ackage, the main ?ancl will show the
details for what \/ou'vc selected.

\

£ You know the tlass you’vc
|ook'm3 -(:o\r, but now the yackagc,
you ¢an type it in heve to seavch
the dotumentation.

This avea lists all
of the patkes in
+he dotumentation.
Click on one to
view the package
dotumentation.

[n this ease, the
ahd\roid-widgc{:
package is selected.

Ondc a package
is seleeted, this

€« =>C ﬁ (&) develo)er.android.com/reference fandroid/widget/ TextView. html

(] Textview | An)roid Develop

w/ A Qd B

@ [English ¢

o

ana3oin
developers sveiger o Gam)
F O Fiter by API Level: :
Home SDK \ G Resources Videos Blog i ol —
»

android.util r Jic class Summary: Nested Classes | XML Attrs | Inhented XML Atirs | Inherited Constants | Inherited Fiekds | Gtors
android view . Methods | Protected Methods | Inherited Methods | [Expand Al
android view.accessibility TextView Since: APl Level 1
android view.animation lerel e

android view.inputmethod
android webkit
android.widget

dalvik bytecode
dalvik.system
java.awtfont

java.beans

javaio

javalang
java.lang.annotation

imua lana raf

(

"
v

)4

TabHost
TabHost.TabSpec
TableLayout
TableLayout LayoutParams
TableRow

TableRow LayoutParams
TabWidget

TextSwitcher

TextView
TextView.SavedState
TimePicker

Toast

Twaolinelistitem
VideoView
ViewAnimatar

implements ViewTreeObserver. OnPreDrawlistener

ava lang.Object
Lrandroid view.View
Sandroid.widget TextView

MKnown Direct Subclasses
Button, CheckedTextView, Chronometer, DigitalClock, EditText

FKnown Indirect Subclasses

AutoComplete TextView, CheckBox, CompoundButton, ExtractEditText, MultiAutoComplete TextView, RadioButton,
ToggleButton

Class Overview

Displays text to the user and optionally allows them to edit it. A TextView is a complete text editor, however the
basic class is configured to not allow editing; see EditText for a subclass that configures the text view for
editing.

XML attributes

See TextView Attributes, View Attributes

section will show

all O‘F the tlasses

in that package.

In this case, the
TextView is selected.

ToggleButton [
2
v

Summary

VigwFlinner

4 »{

Usa Trea Navigation

you are here » 57
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Browse the XML attributes

As you browse the documentation for TextView,
you’ll notice it has a number of Java methods, but
it also has XML attributes listed. That’s because
internally, TextView is a complete Java class.
Since you’re working with the main.xml layout
definition in XML, focus on the XML attributes.

Does any look interesting? You’re looking
for something that can hide the text...

(] Textview | Android Develo

« > C N Odeveloper.andmid.com;reference:’androiﬁ;‘widqe(;‘Iexwiew.html

% -dQ d B

Home SDK Dev Guide R | Resources Videos Blog

@ [ English %)

O Fiter by API L

Y

e
Search )|

android.view.accessibility

android.view.animation

android.view inputmethod

android.webkit
[andoidwidget

dalvik bytecode A

dalvik system

java.awtfont

java.beans android transformPivotY setPivotY(float)

java.io

javalang

java lang annatation

java lang ref v}

java lang reflect v androidtranslationy’ seiTranslationY(float)

android transformPivotX setPivotX(float)

androidtranslationX setTranslationX(float)

containing & String, to be
retrieved later with
View.getTag() or searched for
with
view.findviewwithTag()

% location of the pivot point
around which the view will rotate
and scale.

y location of the pivot point
around which the view will rotate
and scale

translation in x of the view

translation in y of the view

- ——— )4 |»
TableLayout ~
TableLayout LayoutParams

android visibility setVisibility(int)

Controls the initial visibility of the
view.

TableRow f J
TableRow.LayoutParams A
TabWidget Inherited Constants
v
I LU LT T wFrom class android.view.View

Use Tree Navigation

This looks perfect!

It says it can control the “visibility of a view.” That’s
exactly what you want! Using this you can make the
entire TextView invisible when the app starts up.

So how does it work?

58 Chapter 2
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View XML attribute details

If you click on any attribute, you’ll be taken to a
section that details the usage of that attribute. Click
on android:visibility, you’ll be taken to the
detail section on it’s usage.

Click heve to view
the usage details for
androidwisibili{;\/.

’H android:transiationX setTranslationX(float)

android:translationy setTranslationY(float)

androldvisibility setVisibility(int)

G Ra R (Clview | Android Developers
€ 3 C & [ developer.android.com/referendt/android/view/View.htmi#attr android:visibility i d @»- X
@ [(English-| 3] Android.con

ansaoia

developers —
Home SDK Resources Videos Blog ) il Ly AP Lot 12t

android textmethod r

android.textstyle android:visibility Sinea: AP! Lavel

anaroid text util

it Controls the initial visibilty of the view.

Must be ene of th following constant values. D -bal ‘F
‘android view accessibility ) €tal Cd usaac or
snidosid es ank e Constant Value  Description = a d d R
android.view.inputmethod visible 0 Vigibio on scroen; the default valuo. ndvroid:visi bl l I"‘,Y
anaroid wabkit
android widget invisible | 1 Not displayed, but taken into account during layout (space Is lsft for it).
dalvik bylecode
daniksystom gona 2 Completaly hiddan, as if the view had not been added.
java awt font P
jorea.bbara || This comesponds ta the global attribute resourcs symbol yisinilivy

C —————J4» || Related Methods.
Layoutinflater setVisibility(int)
WMenulnflater

This tells us the usage is like this:
Attribute values ave

\[- always in quotes. Q
android:visibility = “invisible”
— N

This is the name of the XML attribute, Use invisible since Yyou
which matcehes the name in the does. want to hide the view.

you are here » 59
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It looks like you went to
the documentation for View
when you clicked on the

android:visibility attribute.
detail link. What gives?

Look in the URL after

to the j;m:hroid:visibiliJc\/ d):cua.?:
and you'll see “View” in the URL
now instead mf “Tc*f:\/icw”. N

ence/androz_d/w_%w/\/lew . html#att) android:visibility
(C]View | Android Developers. \
€2Cfi0 dm\on:r.undroid.mm.freferlm fandroid/view/View.html#attr_android:visibility | =0 d @ » xR
@ [English &)
((Search )
Home SDK Dov Guide [, Resources. Vidoos Blog = L
android textmethod
android textstyle android:visibility
anaroid textutil
kil Controls the inital visibility of the view.
ECTTTTTTRE )| Must be ono of the following constant valuos.
anaroid view accessibility
android view.animation Constant Value Description
androld.view Ingutmathod visible 0 Visible on scroen; the dofault valuo.
anaroid webkit
android.widget invisible | 1 Not displayed, but taken into account during layout (space is left for It).
dalvik bytecode
dalvik ystem gone 2 Complately hidden, as if the view had not been added.
javaawt font e
J v Dibane =\ This comasponds o the global atiribute rssource symbol yisinility
L - 4L Related Methods
Layoutinfistar setVisibility(int)
Menuinflater x
Motonevant
T

View is a base class that other widgets inherit from

The View. java class is a base class with several cross widget methods,
attributes, and constants. And if you look at the headers for both
Button and TextView, you'll see that they both inherit from View.
The Android docs include superclass methods descriptions along with
the locally implemented methods (but if you look close you will see that
the android:visibility attribute was located in a section called
Inherited XML Attributes).
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Below is the main.xml layout code. Update this code with the
android:visibilitysetto invisible.This will hide the
TextView and with it the haiku text.

<?xml version="1.0" encoding="utf-8"?>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout width="fill parent"
android:layout height="fill parent">

<Button android:text="@string/love button text"
android:id="@+id/Button01"
android:layout width="wrap content"

android:layout height="wrap content" />

<TextView android:text="@string/haiku"
android:id="@+id/haikuTextView"
android:layout width="fill parent"

android:layout height="wrap content"

/>
Add the
i andvoiduvisibility
*/ienesstayont attvibute heve.
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— qaharpen Your pencil

\ L&_\& SOIUtlon Below is the main.xml layout code. You should have updated
this code with the android:visibility setto invisible.
This should hide the TextView and with it the haiku text.

<?xml version="1.0" encoding="utf-8"7?>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout width="fill parent"
android:layout height="fill parent">

<Button android:text="@string/love button text"
android:id="@+id/Button01"
android:layout width="wrap content”

android:layout height="wrap content" />

<TextView android:text="@string/haiku"
android:id="@+id/haikuTextView"
android:layout width="fill parent"
android:layout height="wrap content"

andvoid:visibility="invisible”

Heve's the andvoid:visibility attribute
set 4o invisible. This should hide the
whole haiku TextView!

</LinearLayout>
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You’ve hidden the TextView with the haiku on it with the
android:visibility attribute. Now run the app and
make sure it worked!

AndroidLove

e ———————
Sc{:‘{',ing the

andvoidwvisivibility
attribute to ‘invisible”
hid the text.

The text is gone. Great job!

Awesome! You've got the
button displaying AND the
text is hidden. Now you

Jjust have to show the text
when you press the button.

Let’s get that button working!
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Make the button show the haiku

It’s time to start making that Button work! There is
an attribute on the Button View for just this purpose
called android:onClick. The value for the
attribute is the name of the action you want to use.

Let’s use it now!

Add the android:onClick property to the
Button definition in main.xml. Give is a value of
onLoveButtonClicked to be descriptive of what
the Button is supposed to do.

N\~

The Bu-l:{;oh f——%<Button android:text="Q@+id/Button01”
definition

rom main.xm|

android:id="@+id/Button01”
android:layout width="wrap content”

android:layout height="wrap content”

android:onClick="onLoveButtonClicked”

/> M o
The onClick attvibute main.xml
added to the Button.
Poin’cing 4o the
onLoveButtonClicked

method.
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You'll Ec{: an evvor like
this i You vun Your
3PP now and press the
button. This is betause
onLoveButtonClicked
isn"t defined yet.

Wait a second! What is
onLoveButtonClicked? Is it more XML
code that you're going to define in
main.xml, or somewhere else?

Actually, it’s a Java method.
It’s just not written yet...

So far, you’ve updated the screen

layout, added a new View to the screen,
modified and added String resources.
All of these changes control the way

the app starts. But for the button action,
you’ll be making a change that a user
can initiate while the app is running-
adding behavior to the app. And
Android app behavior is defined in Java.

A sorry!

The application AndroidLove
(process com.headfirstlabs.
android.love) has stopped
unexpectedly. Please try again.

Force close

So, let’s define onLoveButtonClicked now...

working

feeds

65


http://

java source

Petining onlovebuttonClicked

So defining onLoveButtonClicked
in the android:onC1lick property
on the Button is calling some kind of
Java method. But where is that method
supposed to go?

Let’s start by taking a look at the Java
source code in your project and it’s contents.

YOW Fro\)cc{:'s
Java source tode
is all in heve.

headirstlabs.andvoid.
love that you defined
in the project eveation
dialog in ¢hapter |.

—
—_——

config
files

This is the packagc tom.

This is the onl\/ Java
sourte file in Your
?ro\')et{: treated by the
new ?vo\')cé{‘, wizard.

Only one Java source file created by the wizard?
Let’s take a closer look at it...

66 Chapter 2
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The AndroidLlove Activity

The AndroidLove class is a subclass of a built
in Android class called Activity. Think of

an Activity as the Java code that supports

a screen. And in this case, AndroidLove is
actually the Activity that supports your main
screen you're defining in main.xml.

Double click on AndroidLove.java and
Eclipse will automatically open it in a Java editor.

working feeds

The souree for
AndroidLove.java

public class AndroidLove extends Activity {

AndvoidLove extends
Activity

public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState);

setContentView (R.layout.main) ;

The button is expecting to call a method in this class.

Since the AndroidLove Activity is
setting the main.xml layout on the screen,
the Android action code is going to look for the
method defined in the android:onClick
attribute here. The action code is going to look
for a method in the following format.

public void onLoveButtonClicked

The method name needs
to mateh the value of the
android:onClick attribute

This code is setting the view (Iic(:'mcd
in main.xml on the streen. You'll see
} how it works soon!

AndroidLove.java

The method needs to take one
argumcw{: of a View. This is the
view that was clicked.

/

( View view )

67


http://

action

Add the action method

Let’s add the onLoveVuttonClicked method to
AndroidLove now. Once this is done, we can run
the app and press the button and it shouldn’t break.

public class AndroidLove extends Activity {

public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;

setContentView (R.layout.main) ;

The new public void onLoveButtonClicked (View view) {
onLoveVuttonClicked

—l > //doesn’t do anything yet
method Jcha{'s

vefevented from the
android:onClick Button
attribute.

AndroidLove.java

Test Drive

Run the app now and press the button. It won’t perform
any actions yet. But you also won’t see errors either.

= ul & 542
AndroidLove \/ou tan vun the app and ¢liek
Show me some Android love! 'H\C bu‘t{‘ph nhow. NO'{Zhln WI”
rEm < 9

happen, but the app won't force

tlose either-.
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Great work so far! The Button has an action method
configured in the android:onClick property
(onLoveButtonClicked). The onLoveButtonClicked
method has an empty implementation in the AndroidLove
Activity which you've verified is being called since the app
doesn’t crash. Whew!

Now it’s time to implement the onLoveButtonClicked
method and make it show the text!

Implementing the action in the onLoveButtonClicked
method really consists of two parts. First, you need to get a
reference to the TextView and then you need to set the
visibility property to true. Sounds simple enough, right?

Cool! Let’s get started...

public class AndroidLove extends Activity {

public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;

setContentView (R.layout.main) ;

public void onLoveButtonClickedQAHav? view) {
. . . ~ 4
TextView haikuTextView = M -

} / /|\\\

Make a vaviable to vefevence
! the haiku TextView...

Wait, how do you get a reference to the TextView? Androidl;ove.java

feeds
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From XML to Java

You've got a disconnect right now. Your screen Views

(the Button and the TextView displaying the haiku
are defined in XML in the main.xml layout. But you

action code is defined in Java in the AndroidLove

Activity. How are you supposed to get references to

XML defined Views from your Java code?

\[' XML definitions.

main.xml

e — T i

XML
Button C defined

VICWS.

4

TextView

The R’ file

To solve this, Android generated a special called the
‘R’ file. This is a file of constants that allow you to
get Java references to the TextView you defined
inmain.xml In fact, you can get references to all
kinds of in app resources you define! But remember

the String resources you defined in XML? You can
get references to those too.

70

How do {‘)\c\/ talk
{0 eath other?

Java sourte tode

/

AndroidLove.java

The button’s

\[- attion tode.

——————

onlLove
Button

Clicked

*

Do ﬂ’lS'

Open the R file now. You
can find it under gen/
com/headfirstlabs/
androidlove/R.java
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The R file consists of a number of public static final
constants, each one referring to an XML resouce. The constants
are grouped into interfaces according to XML resource type.

Your R.java should look like this:

working

The R Fle Way Up Close

£ £ public final class R {

ntervates

l . 9 {hc public static final class attr {}
SY'OUYW\ ~— ) i )

Lonﬂﬁh{s‘ T public static final class drawable {

.

public static final class id {
public static final class layout {

public static final class string {

Android provides a number of utility methods for using these
constants. Take another look at the onCreate method
from AndroidLove. java where the screen layout is set.
setContentView takes an R. java constant which was
generated from the main.xml layout.

public static final int i1icon=0x7£020000;

public static final int app name=

COhS‘Ean
[“ ts

public static final int Button01=0x7£050000;

public static final int main=0x7£030000;

0x7£040001;

public static final int haiku=0x7£040000;

public static final int love button text=0x7£040002;

public void onCreate (Bundle savedInstanceState)
super.onCreate (savedInstanceState) ;

setContentView (R.layout.main) ;

AndroidLove.java

rcfcwing to
XML vesource.

sc{Con{Cn{:\/\CW
is ealled with
the tonstant at
R_la\lou‘{;,main to
set the layout

defined in main.

#«ml on the streen.

feeds
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Getting view references

Setting the content view from the R file is nice and all,

but what you really want to do is get a reference to the

TextView! Well, Android provides another cool utility

method called £indViewById to do just that. The

findviewById method is in the base class of Activity, so

you can use it directly in the AndroidLove class since it’s Vlew R constants
a subclass of Activity. are in -tlle 'ld’

The £indViewById method takes one parameter, the R

constant for the View. But since the method is meant to be
generic, it returns a View not one of the View subclasses
(like Button, TextView, or any other View). It’s easy

enough though, you just need to cast the result to the View
you’re expecting.

interface group

Let’s see how this works for retreiving a reference
to the button on screen.

Pass the Rid-BqunOlt
Cast the veturned View to +o (:\y\d\/ich\ﬂih{w 9e
the appropriate View ¢lass a vekerente to the on
/\Il‘zkc z re(:ci’cnéc ;o\/ \/ou’y-c |ookin3 for. seveen button.
store the returned View

/
S v v

Button button = (Button) findViewById(R.id.ButtonOl)

public final class R {
public static final class attr {}
public static final class drawable {
public static final int icon=0x7£020000;
}
public static final class id {
public static final int Button01=0x7£f050000;
}
public static final class layout {

public static final int main=0x7£030000;
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Give the textview an id

Take another look at the id interface inside R. java.
There is a constant for the Button but not for the
TextView. Weird, huh?

The issue here is that the R file constants for the Views
are generated based on an android: id attribute in

working feeds

main.xml.

2N

<Button android:

android:
android:
android:

android:

<TextView android:text="@string/haiku”

android:
android:

android:

_ % harpen Your pencil

<TextView android:text="@string/haiku”

/>

text="@string/love_button_ text”

< This andvoidid attribute
tontrols fhc name o£ fhc

Lonstanf creafcd for fhc
Button in the R Lile.

id="@+id/Button01”
layout width="wrap_content”
layout height="wrap content”

onClick="onLovebuttonClicked” />

There’s no andvoid:id
attribute dcfincd in the
TextView detlaration so no

R File constant is eveated.

layout width="fill parent”
layout height="wrap content”

visibility="invisible” />

main.xml

There”s no android:id attribute defined in the TextView
declaration inmain.xml, so no R file constant get’s generated.
Don’t worry though, you can just add one yourself! Below is the
the TextView declarationinmain.xml.Add an android:id
attribute and give it a value of “haikuTextView”

android:layout width="fill parent”
android:layout height="wrap content”

android:visibility="invisible”
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% harpen Your pencil

A solutlon There wasn’t an android: id attribute defined in the TextView
declaration inmain.xml, so no R file constant get’s generated.
Below is the the TextView declaration in main.xml. You should
have added an android: id attribute and given it a value of
“haikuTextView” so an R file constant will getgenerated.

<TextView android:text="@string/haiku”
android:layout width="fill parent”
android:layout height="wrap content”

android:visibility="invisible”

androidid="@+id/haikuTextView”

/>

Complementary Java methods

Most of the properties you can set from XML can also be set

from code. This is important since you need to make the haiku
TextView visible from the v action in Java. Let’s take another look
at the TextView documentation for android:visibility
and look for the complementary Java method.

android:translation setTranslationX(float)

Method details
for setVisibility:

android:translationy setTranslationY (float)

android:visibility setVisibllity(int)

I
public void setVisibility (int visibility)
sc{:\/is'\bih{:‘f is the d Set the enabled state of this view.
ho
Lovv\?‘t"‘c“{?ar\/ me Related XML Attributes
{o the androidwvisibility androld:visibility
aH:ribu{:& Parameters
visibility ~ One of VISIBLE, INVISIBLE, Or GONE.

The tonstants are in the View base ¢lass, so
you ean refer 4o them as View.VISIBLE, View.
INVISIBLE, and View.GONE.
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The Complete Action Magnets

You've got all the pieces you need to write the onLoveButtonClicked
method now! Below is the code for the AndroidLove Activity, but the
method is onL.oveButtonClicked blank. The magnets below contain
all of the code fragments you need to finish the method. Use the magnets
to complete the implementation.

public class AndroidLove extends Activity ({

public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;

setContentView (R.layout.main) ;

public void onLoveButtonClicked (View view) {

AndroidLove.java

This is a constant
You £an Fassin{o
setVisibility to make
the View visible.

l R.id.haikuTextView ' z
: - _ (TextVie i i i
I TextView textView . l w) findViewById ( ' View.VISIBLE

you are here » 75
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The Complete Action Magnets Solution

Below is the code for the AndroidLove Activity. The magnets

below contain all of the code fragments you needed to finish the
onLoveButtonClicked method.You should have used the magnets
to complete the implementation.

public class AndroidLove extends Activity ({

public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;

setContentView (R.layout.main) ;
Get the TextView
} .
veference using the

R Cons‘tah{:‘
public void onLoveButtonClicked (View view) {
TextView textView = || (TextView) findviewBy1d(
R.id.haikuTextView

| textView.setVisibility( lView.VISIBLE -

} Set the TextView visibility
} to true so it's dis?la\/cd-

AndroidlLove.java

Let’s run it now!
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You did it!

When you started the chapter, the
AndroidLove app had no behavior, it
didn’t do anything. But now you’ve
made it do something! And to make
that happen, you added a new view,
created and used a new string resource
for it’s text, built a button action in Java,
and used the R file to help go back and
forth between Java and XML.

‘AndroidbLove

Show me some Android love!

The text was hidden,
but disﬂa\/cd when You

cicked the button Great work!

That so totally rocks!
You are developing
some mad Android
coding skills!

That button
just adds so

much... action!
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Toolbox

Now that you’ve completely
implemented a button action,

you can start adding behavior to all
your apps! = Add new String resources when you need
them (and add them to Strings.xml).

m  Use the graphical layout editor to make
adding new Views easy.

= Use the “@string/” prefix in your XML layout
to refer to String resources.

m  Explore the online documentation for all

Mak'ms a Bu‘{'}to“ AC‘{','IOV\ of the attributes you can set in your XML

layouts.
Click attribute to
o Use the Button :E 4he attion method = |fyou know what you're looking for but don’t
detlave the name know where to find it, use the documentation

R 0\’“ the AC‘{','NH:\/ that dis?\ays the search

|a\/ou+. with the Button m  Get references to Views on screen by calling

. atehing the findviewById and passing in that
o Add 381?“:1:"“‘\ 3 name m 3 view's ID constant from the R file.
3 vibw value

onClick ' Lakes in 3 sin le ®  Make sure your Views in your XML layout

o Make sure the method takes in % have android:id attributes set if you need to
View as a parameter get references using findvViewById.

= fouse Usethe android:onClick
property on Button to add an action
method. That action method will be called
on the Activity that launched the screen, so
make so to add the method.

= Remember all of the Java source is in the
/ src folder.
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*

. Pictures from Space! *

Wait, let me get this straight.
People put up RSS feeds on the
Web and I can use them for my
own apps? Every day is like my
birthday on the Internet!

RSS feeds are everywhere! From weather and stock information to news and
blogs, huge amounts of content are distributed in RSS feeds and just waiting to be used
in your apps. In fact, the RSS feed publishers want you to use them! In this chapter, you'll
learn how to build your own app that incorporates content from a public RSS feed on
the Web. Along the way, you'll also learn a little more about layouts, permissions, and

debugging.

this is a new chapter
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bobby loves

Welcome to NASA

I really wanted a telescope, but
all T can find are these binoculars.
Since I can't see space, I've been
checking out the NASA image of
the day web site instead. It's got
a cool new picture of something

about space every day!

& NASA - Image of the the D

& 3> ¢ N © wwwnasagov/multimedia/imagegalleryjiotd_htm

MISSIONS MULTIMEDIA CONNECT ABOUT NASA

I seorch

Image of the Day Gallery

The Triangulum Galaxy

Eenlaed - % 3 The Triangulum Galaxy is Incated

i : § 5 . naarly 3 million light years from
e of fhe D Baly * v : Earih. And, in a study that pushes

: the limits of observalions currenlly
A 4 PP g . L possidie rom artn, a l2am of NASA
b Videos . é = G =
and European scientists recorded
¥ the "fingerprints” of mystery
3 "5 4 malecules in the Triangulum
NASA TV . ¥ Py ¢

Podcasts
, as well as the Andromeda

Interactive Features

3D Resources

# Figuring out exactly which
RSS Feeds e e 3 R molecules are leaving these clues,

NASA's image of 7
the day site.

Enter your address below lo subscribe.

Enter E-mail Address
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But what about phones?

The image of the day site looks pretty good on a big
computer, but not so hot on a phone. It technically works,
but not without a ton of scrolling and zooming. There has
to be something better ...

I saw an RSS feed on NASA’s
site. Could you use that feed and build
an Android app that reads it and displays

the picture? That would be way cooler than
hitting the website from my phone...

Yes! We can write an app for that!

Let’s put your newly developed Android skills to use \
and build an app that will let Bobby see the NASA |
daily image on his phone. He’s going to love it! \""'x- =

81


http://

picking the important feed content

Plan out your app

Before starting on your brand-new app, take a minute to plan it out.
Since you’ll be building the app from he image feed from NASA, start by
taking a look at the feed to get a feeling of what you have to work with.

The feed is an RSS (Really Simple Syndication) feed. You can find out
more about RSS feeds with a quick search of the Web, but for this app,
just think of it as pure XML.

Eclipse has a built-in XML editor that really helps to visualize the
format of feeds like this. Go to http://www.nasa.gov/rss/image
of the day.rss and save the content locally on your computer as

Image of the day feed
an XML file. Then you can open the XML file in Eclipse (which will

automatically open the built-in XML editor) and view away!

saved lotally as an
XML file and opened in
Eelipse’s XML editor.

77 xml version="1.0" encoding="UTF-8"
RSS header 77 xml-stylesheet href="/externalflash/NASA_Detail /NASA_Detail xsl" type="text/xsl|*
information. ¥ [g] rss
@) version 2.0
¥ [g] channel
6"‘5*3, [e] title MNASA Image of the Day
ih‘pormainn [&] link http:/ fwww_nasa.gov/multimediafimagegalleryfindex.html
abouf ‘{:hc [e] description The latest NASA “Image of the Day” image.
eed. [e] language en-us
[e] docs http:/ fblogs. law.harvard.edu/tech/rss
[8] managingEditor yvette.smith-li@nasa.gov
[e] webMaster brian.dunbar@nasa.gov
¥ [g] image
leoV‘maflOV\ @ xmins;java_code  xalan:f/gov.nasa.build.Utils1
abou{‘, ‘U\C [e] L.!rl hrrp:,ff'.\:'ww_nasa_gtwjlmagesftuntentf5D?564ma|n_|mage_l&ED_SlE-BE?_Jpg
). [&] title Decorating the Sky
da\/ s magc- [&] link http:/ fwww_nasa gov/multimedia/imagegalleryfindex.html
[e] description
¥ [g] item
@ xmlns:java_code walan:/ fgov.nasa.build.Utils1
[&] title Decorating the Sky
Mc{:ada{a [&] link http: / fwww_nasa gov/multimediafimagegallery/image_feature_1830.html
abou{; {;hc [e] description This mosaic image taken by NASA's Wide-field Infrared Survey Explorer, or WISE, fe:
imaac. P[] guid
[8] pubDate Mon, 27 Dec 2010 00:00:00 EST
F [g] enclosure
Design Suurce|
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_ qadharpen vour pencil
f\&\j your p

There's a whole bunch of stuff in that feed! If you show it all,
you're going to overload your users with information and miss
the point of building a specialized mobile app for viewing the
image of the day. At the same time, just showing the image
would be pretty boring.

Take a look at the XML view of the feed and pick a few things you
think you should show. And make sure to say why you picked it.
The first one is filled in for you. Add a few more on your own.

Property to include Why include it?

image URL
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— @auoharpen your pencil
§\\P ySoIEtion

There’s a whole bunch of stuff in that feed! If you show it all,
you're going to overload your users with information and miss
the point of building a specialized mobile app for viewing the
image of the day. At the same time, just showing the image
would be pretty boring.

You were to look at the XML view of the feed, pick a few things
you think you should show, and make say why you picked it.

Property to include Why include it?

image URL [ definitely want display the image, so ['ll intlude the image URL.

This is an image of the day app, after all

The XML feed doesn't intlude the P‘mar\/ image
data. But using the image URL, you'll be able to
doanload the image and diaply it on the streen.

image title

You'll need to make sure you get the torveet title and
dCSL\riY{ion, betause the c%&m?lc feed contains many of eath.

n the example feed, the image destription is blank, but the
/ item deseviption is populated torvectly.

item deseription [£ the image is tool, users will want to vead more about it. This

item pubDate NASA doesn't publish a new image every day (not on weekends, for example),

Your answers may be slightly diffecent and Yyou may have picked a diffevent
field or two (and that's ycrd(:cd:l\/ 0K). We'll use the properties heve, but
there are several other Pe\mcccfl\/ good ways You tould build this app.
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/ = .
255 | Screen Des1gn Magnets
3
! To build your interface, add the View magnets at the bottom of this
page to the screen. There is one View for each of the properties you
picked from the RSS feed.

Put the Views on

the streen heve

<

Image title in a TextView.

Decorating the

The image at the URL
displayed in an [mageView
(This is a new COm\?onChJc but
don't worry, \/ou'll learn how

\[- to use it in 3 bit.).

[tem pubDate in a TextView.

[fem deseription
\[ in @ TextView.
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getting ready to start

F . l .
255 | Screen Demgn Magnet Solution
— 1
! You were to add the View magnets at the bottom of this page to
the screen to build your interface. There is one View for each of the
properties you picked from the RSS feed.

e

the title is at the
top so You know what
\/ou’vc Iooking at.

The image is front and
tenter, stretehed to

The date veally could the size of the sereen.

go anywheve, but
it's kind of a nice
subheader isn't it?

The deseription is nice to have, but it's

definitely not the most important piece of
data. It's also veally big_’ Best to keep it at
the bottom of the seveen, out of the way.
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I'm late for a math test,
so I've got to run. But so far,
this design looks awesome, I
can't want to see it working!

Time fo start coding!

Every good app starts with a good plan, and
you’ve got one now (the selected fields from the
RSS and the screen design). Now it’s time to start
coding it.

Here is how you’ll do it.

0 Create a new project
You’re building a new app, so start a new project.
Mobile apps are small and concise, so get used to
having lots of little apps (and projects) around!

e Store feed information locally
Removing variables from development is a good thing.
Store feed data locally, so you can focus on building
your UI and not connecting to the feed.

e Build the UI using the stored feed data
You've got a design for the UI; now it’s time to execute
it. Create layouts, implement UI functionality, and get
the app up and running!

e Connect the app to the XML RSS feed
Once the app is up and running, just plug it into the
XML feed and get the live data. It really s going to be
that easy. Promise!
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Create a new project

Now that you’re ready to start coding, make a new Android Eclipse
project. Launch the new Android project wizard in Eclipse by going
to File = New — Android Project.

Thc PV‘OJCC'E name o £

Me) New Android Project

tan have spaces or
not. But [ts better

leave out spaces,

New Android Project

Creates a new Android Project resource.

r

o

because a dirct{ory

is ereated with
the project name

N Project name: MasaDailylmage

Contents

in Your wovrkspace,
and command—line
naviga‘tion is usua”\/

@ Create new project in workspace
() Create project from existing source

@ Use default location

easier without spaces.

Location: [Volumes/MyData/work fhead-first-android/w. ( Browse X
() Create project from existing sample
Samples: | AccelerometerPlay =
Seleet the latest Build Target
Fla‘{:‘(“orm You have Target Name Vendor Platform A
ins-[;allcd (23 a{ ] Android 1.5 Android Open Source Project 1.5 3
. . ) Android 1.6 Android Open Source Project lib 4
the time of th
1S ] Android 2.1-updatel Android Open Source Project 2.1-update 7
WY'i‘l:ihg). ] Android 2.2 Android Open Source Project 2.2 g
! Android 2.3 Android Open Source Project 2.3 g
T4 » H . .
N Web site P"‘S arplucabon

Standard Android platform 2.3

The application

name has spates:
Properties

name is 3 P""H'a‘/ safe
bet for a Package name.

This is shown to \

Application name:  Nasa Daily Image

Package name:

our usevrs, so
\‘IC com.headfirstlabs.nasadailyimage

ormat it to be

human veadable. [ Create Activity: NasaDailylmage

<\l Make a default

Min SDK Version:

activity- Naming the
activity {o matth
the ?ro\')cc{: name

is a 5ood vule Yor

single—stveen apps:

e

< Back [ Next > Cancel

3

Finish )

88 Chapter 3


http://

working feeds

Get rid of the avutogenerated ‘Hello’ stuff

You’re not going to need the autogenerated TextView showing
the default “Hello World, NasaDailyImage” text. So before you get
going, delete the TextView and the the String.

0 Open strings.xml (under res/values) and delete the hello String.

Android Resources (default)

Resources @ @ @ @ E] @ [E] [I] Az Attributes for helle (String)

Elements
@ Strings, with optional simple formatting,
®he||c| (String) Y 1 can be stored and retrieved as resources.
: You can add formatting to your string by
app_name {5tring) =
® PR : g T - using three standard HTML tags: b, i, and
Remove... u. If you use an apostrophe or a quote in
r - your string, you must either escape it or
Sclcc{: the hello Up | enclose the whaole string in the other kind
. . - of enclosing quotes.
s'brmg and elick o 4
emove... Mame*  hello

Value™ Hello World, MasaDailylmage!

Resources | strings.xml

9 Open main.xm! (under res/layout) and delete the hello TextView.

-= Views =- m :‘_
g ;]es:ure\?u&rlay‘#i 1 g, I ally Layout Width b &
@ aracerew Layout Height >

View
() viewstub Properties e
@) WebView

% cun it Select the

@ AnalogClock > Copy % C - ) {:
(&) AutoCompleteTes 2 TextView, V'ﬁh
® Button Cdllfl,k‘{:av\d SC‘CC‘t
@ CheckBox Delete ch e
©) CheckedTextView Select All

@ Chronometer
@ DatePicker

ﬁ NimitalTlael
Craphical Layout | main.xml

Show In

e Save your files. You now have a nice, clean app, without the boilerplate hello app content.
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Store feed information locally

Start by saving text values as string resources. Open
strings.xml and add three new strings for the image
title, date, and description. The easiest way to do this
is to copy the values directly from the sample XML
feed file you saved at the beginning of the chapter.

strings.xml with the new
test information added.

<resources>

Decorating the Sky
</string>

<string name="app name”>NASA Daily Image</string>

<string name="test-image_title”>

<string name="test-image_date”>
S Mon, 27 Dec 2010 00:00:00 EST

</string> {
<string name="test-image_description”>

Values from a RSS This mosaic image taken byl(NASA\’
feed samY\C- Infrared Survey Explorer, or W ’

three nebulae that are part of the gi
Molecular Cloud--the Flame nebula,
nebula and NGC 2023. Despite its name,

ide—field
features

Watch out for escape characters

Wateh out for
places where you
need to add estape
chavatters.

ant Orion
th&, Horsehead

Some of the characters in the XML file (usually
Wﬂt@l‘l it' ', %, and \) need to be escaped, to let Java

know they aren’t control characters. Do this by

preceding these characters with a \.
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Save the image in your project

Images are stored in your Android project as resources in the
res directory. Can you find a folder called drawable inside your

project’s res directory?

v [a—:—,;'- MasaDailylmage

b FBarc

» 2% gen [Generated

Here's the ves b =i Android 2.2
£l assets

divectory, the same -
place \/o;/r layouts TP e
and string vesourtes
ave lotated.
¥ = layout
F = values

» = drawahle-hdpi
= drawable-ldpi
b (= drawable-mdpi

Java Files

Hmm. There are three

e different drawable

direttovies here ...

| AndroidManifestooml
default.properties

There are three different
drawable directories under
res. What gives?

*

* Do this! =——>

*

Ah yes, the folders are for different screen sizes.

One of the great things about Android is how many devices it runs
on... and how many devices your apps can run on! The price for
that versatility 1s the need to support a whole bunch of different
devices with a wide range of resolutions and screen sizes.

You’ll learn more about supporting different screen sizes and devices
later. For now, just add images to the drawable-hdpi directory. The
default emulator will use the images in this directory.

feeds

Open up a browser and navigate to the URL for
the image in the RSS XML file. Save the file to
your project in the res/drawable_hdmi directory.
Call it test_image.jpg.

Now that you have stored your data locally, let’s build the layout!
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Below are magnets with the XML layout declarations for the Views in your layout along with
the the Views they represent. Drag the the View XML magnets onto the layout on the next

L e
EIQRC\SG page of the exercise. This will complete the layout for the app.
View visuals View XML
hevre, \')uS‘h or ’maac detlaration
rc(:cvcnw % \ magnc{:s 2

<ImageView
android:id="@+id/imageDisplay”
android:layoutfwidth="wrap_content"
android:layout height="wrap_content”

android:src="@drawable/test image”/>

<TextView
android:id="@+id/imageTitle”
android:layout width="wrap_content”

android:layout height="wrap_content”

android:text="@string/test_image_title”/>

<TextView
android:id="@+id/imageDescription”
android:layout width="wrap content”
android:layout height="wrap content”

android:text="@string/test image description”/>

Deseviption j\

<TextView

android:id="@+id/imageDate”

android:layout_width="wrap content”

ate android:layout_height=”wrap_content”
\\3; android:text="@string/test image date”/>
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<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"

android:orientation="vertical"
android:layout width="fill parent"
android:layout height="fill parent" >

\ Put the widget magnets heve
to complete the layout. You've

using LinearLayout, so you just

< 00— nedto arrange them with the
COmPohcnf at the {OP of the

seveen as the first in the la\/ou{:

/ and COn{:inuing down.

</LinearLayout>
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e Below are magnets with the XML layout declarations for the Views. You were to arrange the
P the view XML magnets to complete the layout for the app.
%&cﬁe

oLution

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"

android:orientation="vertical"
android:layout width="fill parent"
android:layout height="fill parent" >

<TextView

android:id="@+id/imageTitle” Title

android:layout width="wrap_content”

android:layout_heiqht="wrap_content"

android:text:"@string/test_image_title”/>

<TextView ,f””/”

android:id="@+id/imageDate” ‘Da‘\!—
android:layout width="wrap_content”

android:layout height="wrap content”

android:text="@string/test image date”/>

<ImageView

\w2X

android:id="@+id/imageDisplay”
android:layout_width:”wrapﬁcontent”

android:layout_height="wrap_content"

android:src="@drawable/test image”/>

<TextView
android:id="@+id/imageDescription”

android:layout width="wrap_content”

android:layout height="wrap_content”

android:text=”@string/test_image_description"/>

</LinearLayout>
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> TesT DRive

Run the app by selecting the project in the Exclipse explorer
view and selecting run. You’ll have to select Android
Application in the “Run as” pop-up that displays.

Nice! The screen is looking good!

The running screen matches your design. Excellent work.
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Hey, how come the
description is showing but
getting cut off. Shouldn't
it scroll or something?!?

Actually, scrolling would be a good idea!

You never know how long the description might be.
NASA could throw a whole book in there, for all we
know! After all, they are in control of the feed. The best
we can do is make our app visually scalable. A good
way to do that is just to make the entire screen scroll.
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Wouldn't it be dreamy if you could just
wrap up your entire layout into some kind of
View that would automatically scroll? But T
know it's just a fantasy...

you are here » 97


http://

make it

Use ScrollView to show wore content

ScrollViewisa View you can add to your screens to make
content scroll. ScrollViewisa ViewGroup (Android’s name for
layout manager). Use ScrollView by adding a child component to
it, and the ScrollView will automatically scroll.

.. and heve's that

TextView scro“ing
This SevollView wraps the inside the SevollView!
destription TextView ...

/

<ScrollView
android:layout width="fill parent”
android:layout_height="fill parent” >
<TextView
android:text="@string/image description”
android:layout width="fill parent”
android:layout height="wrap_content” />

</ScrollView>

The destription TextView
is big cnough to overfill
fhe streen by iksel !

LOTS of sevolling text!

How much should seroll?

You can put one or more of the existing Views into the ScrollView.
Any Views you add to the ScrollView will scroll, and the views not in
the scrollview won’t. Since your goal is visual scalability, just make the entire
layout scroll. This way, you can be gauranteed to have a scalable Ul, even
if unepxected information comes through the feed (like a really long title, for
example).

One catch using ScrollView is that it can have only a single child View.
In the example on this page, the TestView is added directly as a child

to the ScrollView. But for the whole screen to scroll, you need multiple
Views to scroll. The solution is to add a complete LinearLayout (with
multiple child Views) as the ScrollView’s child.
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_ % harpen Your pencil

x Add and amend the following code to use the ScrollView
to make the entire screen scroll. You'll need to make the
ScrollView the main layout. And since the ScrollvView can
hold only one View, you need to add the entire LinearLayout
astheone ScrollvView child View.

p <LinearLayout xmlns:android="http://schemas.android.com/apk/res/android”

android:orientation="vertical"
android:layout width="fill parent" li\_» QuMk'ﬂF:T%Brmcds{o
android:layout height="fill parent" > be in the voot bybub £

Yyou add this la\/ou‘f: toa
| SevollView, \/ou‘“ need to
<TextView move this to the SevollView.
android:id="@+id/imageTitle"

android:layout width="wrap content"

android:layout height="wrap content"

android:text="@string/test image title"/>

<TextView
Wrap this android:id="@+id/imageDate"
Cnﬁrc. android:layout width="wrap content"
Ezzﬁvss_ android:layout height="wrap content"

android:text="@string/test image date"/>
<ImageView

android:id="@+id/imageDisplay"

android:layout width="wrap content"

android:layout height="wrap content"

android:src="@drawable/test image"/>
<TextView

android:id="@+id/imageDescription"

android:layout width="wrap content"

android:layout height="wrap content"

android:text="@string/test image description"/>

</LinearLayout>
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watching it scroll

— @auoharpen your pencil
33 ySoIEtion

You were to used the Scrol1View to make the entire screen scroll.
You needed to make the Scrol1lview the main layout. And since the
ScrollView can hold only one View, you should have added the
entire LinearLayout as theone ScrollView child view

The complete

nOh—SCthng

</SevollViews

android:

<SevollView xmlns:andvoid="http://sehemas.andvoid.com/apk/res/andvoid” D
/\ android:layout_width="Fill_parent”
Beginning - andvoid:layout_height="Fill_parent” >

layout width="fill parent"

SevollView

id you remember to move

the xmins:andvoid attribute
from the LinearLayout to
the SevollView (the voot

of the view)
SevollView
<LinearLayout smleasTandrold=“kttpiiicchemas—androtdreoniapkirestandraid”
android:orientation="vertical"

android:layout height="fill parent" >
hYOWt <TextView
android:id="@+id/imageTitle"
android:layout width="wrap content"
android:layout height="wrap content"
android:text="@string/test image title"/>
<TextView
android:id="@+id/imageDate"
android:layout width="wrap content" T\cinhﬂ'wM56£Svcmam
android:layout height="wrap content" untouthed inside the
. - N LincarLa\/ou{:-
android:text="@string/test image date"/>
<ImageView
android:id="@+id/imageDisplay"
android:layout width="wrap content"
android:layout height="wrap content”
android:src="@drawable/test image"/>
<TextView
android:id="@+id/imageDescription"
android:layout width="wrap content"
android:layout height="wrap content”
android:text="@string/test image description"/>
</LinearLayout>
end of the
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Run your app to check the scrolling you just added. You should
see the entire screen scrolling

Heve's the
seroll bav.

Look how the ENTIRE
LincarLayou{ is
strolling, not just one
of the (,om?ovxcn{:&

Everything is scrolling as expected.

The scrolling is working properly. See how the entire screen
content scrolls up and down together? That’s because

you added the entire LinearLayout as the child to the
ScrollView.

Let’s show it to Bobby and see what he thinks!
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start your parsing

Wow, that's looking
pretty slick! But what's
this about not hitting the
actual NASA RSS feed?

Oops! Almost forgot about the actual feed.

Things are going really well with the design and layout.
The screen looks like you want. Now it’s time to make
it work the way you want... parsing the feed data in real
time.
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Choose a parser

There are plenty of XML parsers out there, and Android has built-

in support for three of them: DOM (Document Object Model), SAX
(Simple API for XML), and XMLPULL. They each take a different
approach to parsing the XML and each has benefits and drawbacks.
We’re going to skip the big XML parser smackdown here (don’t worry,
though, you can find plenty on the Web) and just pick one.

Let’s keep it simple and start with SAX.

SAX Parsing Up Clese

SAX works by firing events while parsing the XML. There is no random access with SAX. The
parser begins at the beginning of the XML, fires appropriate messages, and exits. Here’s a quick
sample of a few events that get fired in the first three lines of the NASA image feed.

Feed XML,

line b\/ line \/ / SAX events
| <rss version="2.0"> ./’—$ @ Start Element: rss

— = @ Start Element: channel

@ Start Element: title

<title>
NASA Image of the Day @ Characters: “NASA Image of the day”

</title> @ End Element: title

The parser for the NASA feed will need to listen for the SAX start element messages for the
fields in the app (the title, image URL, description, and date) and cache the values. That’s it/

Let’s review some Ready Bake parser code to keep you moving!
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ready bake parser code

'==\Re Nava OAX-based feed parsers look pretty much the same. Now that you understand
Reavg BaKe how the SAX parser conceptually works, here is a parser packaged up as

' CODQ Ready Bake code that you can just drop into your app. Don’t worry about

' understanding everything; just add it to your project. But feel free to explore it!

public class IotdHandler extends DefaultHandler {
private String url = “http://www.nasa.gov/rss/image of the day.rss”;
private boolean inUrl = false;

private boolean inTitle = false; Sinte ‘[’)\C CVCV\‘['.S 56{3

private boolean inDescription = false; ealled SCParatdy (like

private boolean inItem = false; ‘s\\\\§“-—___ dﬁr{hﬁ elements and _—_—_________________
their contents), keep

tratk of what element

\/ou’re n ..

private boolean inDate = false;

private Bitmap image = null;

private String title = null;

private StringBuffer description = new StringBuffer();

private String date = null;

public void processFeed() {
try {
SAXParserFactory factory =

Make an input

CthBuﬁnS fhc SAXParserFactory.newInstance () ; ﬂjtam From {hc

reader and Pavser. SAXParser parser = factory.newSAXParser(); ‘cccd URL.
XMLReader reader = parser.getXMLReader () ;
reader.setContentHandler (this) ;

InputStream inputStream = new URL(url) .openStream() ;

reader.parse (new InputSource (inputStream)) ;

) cateh (Exception e | (i/swf the parsing/
}

private Bitmap getBitmap (String url) {
try {
HttpURLConnection connection =
(HttpURLConnection)new URL (url) .openConnection() ;
connection.setDoInput (true) ;
connection.connect () ;
InputStream input = connection.getInputStream();
Bitmap bitmap = BitmapFactory.decodeStream (input) ;
input.close();

return bitmap;

} catch (IOException ioe) { return null; }
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public void startElement (String uri, String localName, String gName,

Attributes attributes) throws SAXException {
if (localName.equals (Murl”)) { inUrl = true; }

else { inUrl = false; }

if (localName.startsWith (“item”)) { inItem = true; }

else if (inItem) {

if (localName.equals (“title”)) { inTitle = true; }
else { inTitle = false; }
if (localName.equals (“description”)) { inDescription = true; }

else { inDescription = false; }

if (localName.equals (“pubDate”)) { inDate = true; }

else { inDate = false; }

public void characters(char ch[], int start, int length) {

and ,1‘-‘ YOlAIY'C n
an element that
You are intevested
in, tache the

String chars = new String(ch).substring(start, start + length);
if (inUrl && url == null) { image = getBitmap (chars); }
if (inTitle && title == null) { title = chars; }

if (inDescription) { description.append(chars); }

if (inDate && date == null) { date = chars; }
tharaeters.
} Heve ave a few attessors. so YYou
¢an get the cached variables
public String getImage() { return image; } back from the parser..

public String getTitle() { return title; }

public StringBuffer getDescription() { return description; }

public String getDate() { return date; }

‘ Download the TotdHandler code
* D@ ﬂﬁS! —- from the Head First Android Development

site and add it to your project.
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Connect the handler to the activity

Now that you've added the feed parser code to your project, you
need to use it in your activity. Start by instantiating the handler in
your Activities onCreate method.

public void onCreate (Bundle savedInstanceState) { Create the

super.onCreate (savedInstanceState) ; handler ...
setContentView (R.layout.main) ;
TotdHandler handler = new IotdHandler() ;

handler.processFeed () ; < and start pavsing ..

The app’s hot going to work with
the parser yet. You're parsing the
feed, but you're not setting the values
cached in the feed on the Views.

True, the values are cached in the handler,
but never displayed.

Let’s make a method called resetDisplay that will

set all of the view data on screen. Then you can call that
method in onCreate () afterprocessFeed () returns.
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225 | Code Magnets

Complete the resetDisplay () method below by retrieving
references to the on-screen Views (using findviewById) and
setting the values on those Views with the values passed in. Once
Em—— this method is complete, you can use it to pass in the values from

the feed.

private void resetDisplay(String title, String date,

String imageUrl, String description) {

Get a veferente o eath on
sereen View. Then set the
values on those Views to the
cathed values from the parser.

g

Hevre are Your

magnets.

(TextView) findViewById (R.id.imageDate) ;

I titleView.setText (title); '

(ImageView) findViewById(R.id. imageDisplay) ;

(TextView) £indViewById (R. id.imageTitle) ;

TextView descriptionView =

(TextView) £indViewById (R.id. imageDescription) ; dateView.setText (date) ;

ImageView imageView = imageView.setImageBitmap (image) ;

I descriptionView.setText (description); I TextView dateView = ' I TextView titleView = '
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Code Magnets Solution

You were to complete the resetDisplay () method below

by retrieving references to the on screen Views (using
findvViewById)and setting the values on those Views with the
values passed in. With this method complete, you can use it to pass
in the values from the feed.

private void resetDisplay(String title, String date,

String imageUrl, String description) {

l TextView titleView = ' (TextView) findViewById (R.id.imageTitle) ;
l titleView.setText (ti ; ' & [
— \ Get a vekevente to the title

view and set the text to the
tached value from the handler.

| TextView dateView = . I (TextView) findViewById (R.id.imageDate) ; '
dateView.setText (date) ; )
l-é N Same deal with date View: get

the View veferente and set the

Get a vekercente to fext 4o the value from the pavser.
the [mageView.

ImageView imageView

‘l (ImageView) findViewById (R.id.imageDisplay) ; '
imageView.setImageBitmap (image) ;

Use the image from the feed
parser and set it on the [mageView.

TextView descriptionView = (TextView) findViewById (R.id.imageDescription) ;

descriptionView.setText (description) ;

| \ Finish up by gc{:‘f:ing the destription View

veferente and setting the text with
¢athed destription vasluc. i the
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Now you can finish connecting the handler in the

onCreate () method. Add a call to resetDisplay ()
after handler.processFeed (). This will take the

cached values in the parser and set them in the Views screen.

resetDisplay (iotdHandler.getTitle () , iotdHandler.getDate(),
/R\‘iothandler.getImage(), iotdHandler.getDescription()) ;

The rese{DisPlay method is a helper method \/ou)\re about to write to
populate the fields on sereen with the parsed data.

O
—Test DRIvVe

Everything is plugged in with the parser. The parser is integrated
with the activity, and the results from the parsing are displayed on
the screen. You should be good to go. Go ahead and run the app.

Hmm, a blank

streem...

Uh oh! The screen is gone!

~ VBRANVN
———P)
9) 1) =2 BARBEL L
Clearly, something broke along the way.

What broke? Where would you look to
find out what’s broken?
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Find errors with LogCat

It’'s OK; errors happen! The important thing

&N 6o Show View

i type filter text

is knowing where to go to find out what’s Expand the :gi::{:ﬂ
happening with your application, so you can fix Andvoid £older- Allocation Tracker
things when they break. Android uses a built- @ Devices

in logging mechanism that outputs to a screen
included in the Android Development Tools
(ADT) called LogCat.

Open LogCat by going to Window — Show
View — Other, which will bring up the Eclipse
Show View dialog. Expand the Android folder,
select LogCat, and press OK.

Seleet LogCat.

E Emulator Control
|ﬁ| File Explorer
Heap
|ﬁ| Resource Explorer
% Threads
¥ = Ant

X

Use F2 to display the description for a
selected view.

( Cancel :] E—Ol(—3

After you click OK, you’ll see the new LogCat view in your Eclipse workspace.

LogCa{: shows up as @ tab on
+he bottom of the streen.

Log statements

Cliek OK.

[21 Problems HQ) Declaration (E Cunsnle( LogCat 23 @ @ (D @ ® | 4]:/; - | E =0
{TLog }

Time pid tag Message

01-17 20:22:04. 0753 D 379  AndroidRuntime Shutting down TH -
01-17 20:28: il dalvikym GC CONCUREBENT freed 101K, 69% free S17E/1024E, & ~nal OEAOK, paus
01-17 20:28: I ertrer = FHEE—r et ettt

01-17 20:28: I jden adbd disconnected

01-17 20:25: i dalvikem GC EXTEFNAL ALLOC freed 42K, 53% free 2337K/3379K, external S84Ks1
01-17 20:28; E IotdHandler I0Exception: java.net. UnknownHostException: www.nasa.gov

01-17 Z0:28: I activityllanager Displayed com.jonathansimon. nasa.iotd/ WasaTotd: +4s21ms (total +1
01-17 20:28: I Aotivityllanager Displayed com.android. lawncher fcom. android. lavncherZ. Lavncher: +1me
01-17 20:28: il dalvikym 5C EXPLICIT freed 103K, S1% free 2S95K/S895K, external 207SE/2461K
01-17 20:30: I InputReader Device reconfiqured: id=0x0, name=gwerty, display size iz now 320x<
01-17 20:30: InputReader Touch device did not report swpport for X or ¥ oaxis!

01-17 20:30: LRIMA=sembler generated scanline  00000077:03515104 00001004 00000000 [ &5 ippl [U
01-17 20:30: ARlMA=sembler generated scardine 00000177:03515104 00001001 00000000 [ 31 dippl @ J
01-17 20:30; ARlMAssembler generated scanline  00000177:03515104 00001002 00000000 [ 27 ippl (
01-17 20:33: Sntpllient request time failed: java.net. SocketException: address family mot ¢ 7
[ 4 Ja >
Filter: /

Heve you've getting an [OExeeption saying
the host is not found. That's odd, because
You ")us{: went to nasa.gov Lrom Your browser-.

373 jdwn adbd disc)rnected
287 dalvikwvm G N
387 ZIotdHandler

77 Aoctivityrlilanager

Look for errors, {:hc\/ will show up in ved.
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Use perwmissions to gain restricted access

The UnknownHostException is thrown here because you need

permission to access the Internet.

With all the cool stuff you can do with Android devices, it’s hard to

remember that they are mobile devices. And because of this, Android is
built to be super careful about making sure each app has rights only to the
system resources it absolutely needs. The only way for your app to get

those permissions is to request them.

How do perwmissions work?

You can specity the permissions your app needs using a group of

permission constants in AndroidManifest.xml. When users install your app
from the Android market, they are prompted with a list of permissions that
your app requsts. If they agree, they accept the permissions and the app

installs.

As an example, let’s take a look at the Android market install page for the
official Twitter app.

i twitterdd The mavket
| S install page for
Twitter : the Twitter app

Twitter, Inc.

Allow this application to access:

Network communication
Full Internet access

All of the

Your personal information
Read contact data, write contact data

Vcrmissions
Your accounts
Manage the accounts list, act as an account the apy
authenticator, use the authentication rca\uCS‘{’,S
credentials of an account

System tools )
Write sync settings, retrieve running
applications

Your location

The Ycrmissions
Fine (GPS) location

on the mavket
page ave
5cncra{‘,cd rom
these constants.

working with feeds

android.

android

android.

android.

android.

android.

android.

android.

android.

permission

.permission

permission.

permission.
permission.

permission.

permission

permission

permission.

. INTERNET

.READ_CONTACTS

WRITE CONTACTS

MANAGE_ACCOUNTS
AUTHENTICATE ACCOUNTS
USE_CREDENTIALS

.WRITE SYNC SETTINGS
.GET TASKS

ACCESS FINE LOCATION

Enough about Twitter. Let’s add permission to your app!
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Add a perwmission to access the internet

The Twitter app had a lot of permissions, but
your app just needs permission to access the
Internet. Follow these instructions to add the
Internet access permission.

¥ -2 NasaDailylmage

o Open AndroidManifest.xml > Bsre
The AndroidManifest file is

generated by the new app wizard. » =i Android 2.2

. assets
[ 2 'EI@ res

|| AndroidManifest.xmil
default.properties

You can find it in the root of your
project. Double-click the file to
open it.

e Add a new permission to the manifest

[ I‘F&gﬂen [Generated Java Files]

< ¥

AndvoidManifest
XML file in the
voot of Your

Just like all of the other Eclipse XML editors you’ve been working with,
there’s a custom editor for AndroidManifest file. Click on the Permissions

tab and press the Add button to add a new permission.

& Android Manifest Permissions

Permissions @ @ ® Az
«— Click Add...

Remove.

Up

Daown

Manifest | Application ‘ Permissions | Instrumentation ‘ AndroidManifest.xml

... seleet the
Permissions tab,
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e Select the permission type
When the dialog opens, select Uses Permission and click OK. This tells
Android that you want to use a permission in your application.

~ S

Create a new element at the top level, in Manifest.

E] Permission

E] Permission Group
(P)Permission Tree
@ Uses Permission

fk selett uses

permission

eliek OK

( Cancel ) ( 0K )

e Select the permission
There are a bunch of different permissions that you can ad to your
application. Since you’re accessing the Internet to get the feed and the
image, select the android.permission.INTERNET permission.

' Android Manifest Permissions

Permissions E] @ E] ® Az Attributes for Uses Permission

@ The uses-permission tag requests a“"permission" that the

(U) Uses Permission containing package must be granted in order for it to operate

sl
Name |android.permissmn.lN‘FERNFF

android.permission.INSTALL_LOCATION_PROVIDER
android.permission.INSTALL_PACKAGES
android.permission.INTERNAL_SYSTEM_WINDOW

e

android.permission.INTERNET

android.permission.KILL_BACKGROUND_PROCESSES

<

The d\roPdown shows ALL +the
Pevmissions you can add. Seleet
android.Pcrmission.INTERNET.

Manifes(|Applica(inn Permissions | Instrumentation AndrnidManifest.me|

To apply the changes, save the file when you’re done.
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Fireside Chats

Android App:

What, seriously? I have to ask permission to do
everything? Don’t you trust me at all? This is
ridiculous!

Unsupervised?!? Look, I'm not a child!

OK, well I kind of see that. But really, I have to tell
you everything I do? Like everything? That’s lame!

Why can’t I just ask them myself?

Hey man, that’s low.

You're right, I probably wouldn’t. BUT ...

Mfttt! Well, I suppose I don’t really have a choice,
do I?

Harsh.

114

Tonight’s talk: Permissions

Android Operating System:

No, it isn’t ridiculous. I just need to be really careful
about what I let you do unsupervised.

Well, listen, my user (who is also your user I might
add) expects us all to work together to keep the
whole phone secure. We can’t allow any viruses,
unauthorized data access, unecessary Internet
access, or other security no-nos to spoil their
experience. Then we all lose!

Sorry, but you do. That way, I can tell our user what
you’re planning on doing and they can decide if
they will let you do it.

How can I trust that if the user says no to you you’ll
actually listen? You wouldn’t even listen to me if I
couldn’t kill your process!

Well would you?

I rest my case!

Nope! You don’t have a choice. My way, or the
highway, buddy.
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Now that the permissions are properly set, the app should
run correctly, parsing the feed and displaying everything
on the screen. Go ahead and run your app!

)

The data feed
\OOkS 500d

Better, but not done yet!

The feed 1s working (fantastic!), and fresh data is
bing displayed on the screen. This is all great, but
something is going wrong with the formatting.

How do you find out what’s wrong?

Huh. What’s with all the
extra space?

115


http://

picking the important stuff

If there's a custom
logger in the Android SDK,

maybe there's something for
debugging layouts too.

In fact, there is a built-in tool.

That tool is rhe Android Hierarchy Viewer. This
cool little tool from the Android SDK lets you do all
kinds of introspection on your layouts and Views to
get to the bottom what’s going on.

*gi
Y

Launch the Hierarchy Viewer by
opening a terminal, going to your
<SDK>/tools directory, and
executing hierarchyviewer at
the command line.
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Find layout problems with HierarchyViewer

When you launch the Hierarchy Viewer, the first thing you’ll
see 1s the selection screen below. There are two main views; the
view you’re going to look at inspects the screenshot and allows
you to view your Views in a tree and see visual details about
them. (The other screen is also useful; it shows a more visual
tree structure with detailed attributes about each view).

Hierarchy Viewer

:/.'..' Refresh *#f Load View Hierarchy '\: 4, Inspect Screenshot
/

Bl emulator-5554
Keyguard S~— select the

StatusBar
StatusBarExpanded Cmula{‘,o\r

TrackingView
com.jonathansimon.nasa.iotd fcom.j
com.android.launcher/com.andrgj#
com.android.internal.service,

hathansimon.nasa.iotd.Nasalc
launcher2.Launcher
Zilpaper.ImageWallpaper

Zoomed in view
View hiCYGV‘Chy (zooms wheve the

\/ trosshairs are) 1

Hierarchy Viewer

N

(H  saveasPNG ) (& RefreshScreenshot ) (*3i  Refresh Tree ) (¥ LoadOverlay ) @ show In Loupe

¥ @8 com.android.internal.policy.impl.Pho
@ android.widget.LinearLayout
¥ @ android.widget.FrameLayout
B android.widget. TextView
¥ @ android.widget.Framelayout
@ android.widget.ScrollView
¥ @@ android.widget.LinearLayo
android.widget. TextVie
android widget. TextVie
B android.widget.ImageVi
android.widget. TextVie

Overla
Refrech Rata: 1s
LA Zoom 2%

! () Auto Refresh

working feeds

\/ou)“ see this streen
when You launth the
Hierarehy Viewer.

\ After you seleet the
emulator, tlick heve to

launch the main window-

Your app. The ved squave
surrounds the View selected in

( the leftmost panel).

Heve is the extra
space... [INSIDE the
[mageView. (You
¢an tell because
the [mageView is
selected on the
left and the ved
box intludes the
extra syace).

117


http://

aspect

Set the adjustViewBounds property

You can see from the Hierarchy Viewer that the ImageView is too big
But why? The cause is actually that the apsect ratio is not preserved when
the Bitmap from the Web is displayed. The aspect ratio is what keeps
the width to height proptionally the same when you resize an image,

and the image is being resized by the internal layout code to fill the screen
width.

adjustViewBounds = false

s wl B 614

Without kccying
the aspect vatio
‘l:hc same, ‘{:hc
image stretehes
and takes up too
muth space.

1in our

If you set the adjustViewBounds property to true in your layout
XML, the extra space will go away.

main.xm|
\[- din.x

<ImageView

android:id="@+id/imageDisplay”
android:layout width="wrap content”
android:layout height="wrap content”

android:adjustViewBounds="true” />

Set this property in
\/ou\r la\/ou{: )(ML-
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adjustViewBounds

= true

When set to

true, the image
s{;rc*{;t,hcs {‘,o {‘)\C
cdgcs of the
streen, and sets a
\,\c'.sh{; ?royv{:ional
4o that width.
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With the adjustViewBounds properts upated in your
layout, run the app again. This time, you should see the image
resized correctly in the layout.

= oml B 621

And the extra
The data Comin5 space is gonc,’
‘FYOM ‘Ehc ‘FCCd

looks 5ood..‘

It’s all coming together!

The layout works just like you designed it, the feed parsing is
up and running, and the layout issue with the ImageView is
fixed.
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user feedback

This is looking great! I'm super
psyched to see how far you've
come with the app so quickly!

Really great work!

You really did put your new Android development skills
to use and built a whole new app! And you learned even
more skills along the way. You added scrolling layouts,
image resources, and more. But most importantly, you
built a cool app that made your users happy!
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| Your Android Toolbox

Now that you have a cool
RSS feed-parsing app
in your toolbox, you can

%BUL[ET POINTS —
build all kinds of your own

cool feed-based apps! = When working with RSS feeds, download a
sample of the feed and decide what content
in the feed you want to use in your app.

= Start with SAX parsing, but explore the
DOM and XMLPULL parsers to see if they
will work better in your app.

Built—in Problem Solvers

m |t's a good practice to break your app down

o Use LogCa{: 1o view tode log statements

and evvors from your apps-

o Use HierarchyViewer {o analyze Yyour
views and |a\/ou{',s. This tan be ex{:)\rtmcl\/

hely‘cul when |a\/ou+,s ov views avent
behaving as Yo

u might expect them to.

View Rounduy

o Ms.c TextView o display text. You ean
u‘sc it for small text like labels, ov rcally
big text like the [mage destriptions.

o Use fmgacVicw to dis?la\/ images. You tan
add your own images to the ves divector

and display them in an ImageView. !
o Use SevollView 4o
sevoll on sereen. Sey
one thid View,

make Your tontent
ollView ean have onl
so wrap multiple ehild views

in 3 layout to make them all sevoll.

into small development pieces. For RSS
feed apps that rely on the Internet, it's
perfectly acceptable (and even a good idea)
to build out your app with test data and plug
in the Internet services later.

Add image resources to the res/drawable-
hdmi directory (for now). These will get
picked up by the Android compiler and the
images will be available to your application.

Use ImageView to display images in
your app.

Use Scrol1View when your app’s
content is too big for the screen. (Just
remember that Scrol1View can have
only one child).

When things go wrong, use LogCat to
look at Android errors and log statements.

Make sure your app has the proper
permissions configured in AndroidManifest.
xml.

Use HierarchyViewer to debug
your layouts when your app isn't displaying
correctly.

121



http://



http://

4 long-running processes

. When things take time *

Oh, T'll get to it.

my breakfast, drink
my coffee, finish
the paper ...

It would be great if everything happened instantly. unfortunately,

But not before I eat

*

some things just take time. This is especially true on mobile devices, where network

latency and the occasionally slow processors in phones can cause things to take a bit
longer. You can make your apps faster with optimizations, but some things just take time.
But you can learn how to manage long-running processes better. In this chapter, you'll

learn how to show active and passive status to your users. You'll also learn how to perform

expensive operations off the Ul thread to guarantee your app is always responsive.

this is a new chapter
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enhancement request

T've been using the NASA app, and T love
it! One thing, though. NASA updates the
feed at different times every day. Do
you think you could add a refresh button?
Right now, I have to restart the app
every time I want to check...

Sounds like a reasonable request...

But why is a refresh button necessary? You’ll
want to make enhancements to your apps from
user feedback, but it’s a idea to understand why
you’re being asked for something. You have a
request to add a refresh button. Let’s take a look
at the Activity Lifecycle which will explain when
the feed loads and why it isn’t enough for Bobby...
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The Activity Lifecycle

Activity has a number of special methods (called fecycle
methods) that get called during the lifecycle of the activity. The

onCreate () method where you set the layout is one of these

methods, and there are many more. A few of these methods

are shown here, so you can see where the feed 1s (and s no?)
refreshed.

This is where You protess
the feed and set the values

Lor the on—streen views.

onCrea

This is called when Yyour

{ This is called when your

_lé;r;vzl\/é:sccrc:{cd Zand activity is displayed on

typically where layouts the streen.

: and tonfiguration _

P oceurs. This could be taused b)’ a phone

: Ca”) an alCV“t ‘FV'OM ahofhcr %
aPP“Ca'l‘,ion,

or a user swite

"',O a di‘c‘("CV‘Cnf aPP h'"ﬁ

[/ Your app N

l te() l_} ! onStart() | —} ! onResume()l

N into focus

long-

processes

p S —

is running

onPause()
front and 'l _}

center 7

different
activity
comes

:

When does the feed refresh?

The feed refreshes only when the activity starts and the
onCreate () method is called. The feed will never refresh
once the app starts. Currently, the only way to get the app to
refresh the feed is to exit the app and then restart it.

You could override more of the lifecycle methods like
onResume (), but that would only cover the case where the
app 1s paused and restarted. You could also build some sort of
auto-refresh mechanism, but that is very processor and battery
intensive. Looks like the refresh button s a good idea after all.

Q— This is onl\/ a ?ov{ion of
the £ull Ac{ivi{:\/ li('\ct\/t,lc.
You tan £ind the Com?lc{;c

diagram in the online dots.
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start the

Update the user interface

A recurring Android user interface design pattern for
on-screen actions, the button bar is a gray panel on the
bottom of the screen holding one ore more buttons. This
will work perfectly for the refresh button placement.

Let’s build the button bar as a standalone layout and
then add it the app’s current layout. Encapsulating parts of
your fullscreen layout into separate smaller layouts can be a
good way to organize layouts. And since LinearLayout
extends ViewGroup, which itself extends View, you can
add your entire new LinearLayout you’re making for
the button bar as a child to your original ViewGroup.

Centeved
button

6rcy
backg\round

=\ Refresh

Set up il = il § 9:4p

:;Jru <an configyre Emai Y
ccounts in jus 5 few st“p"‘ s
eps.
R

New contact

q Phone-only, uny

hhmdmiddcv@gmml,mm

_————

BMH;on bar on an

email setup sereen

Button bar on the
Add seveen in the
tontacts app

A little space
between the
Lext and the
button bar

A little space between the button and
the {:o\? and bottom of the button bar
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long-

Start with a basic Linearlayout

LinearLayout is a surprisingly functional layout manager
for basic screen designs. You've already built a few screens
using LinearLayout, and you’re going to build the button
bar with it too. You will learn more about LinearLayout
in the process, and don’t worry; you will also learn about
other layout managers later in the book.

The key to using LinearLayout for the Button Bar is to o ¢ th
center the refresh button using the android:gravity The begjnnings o e

attribute. Then you can fine-tune the layout. bukbon bar layou & vigh ££
now, Jus{: a LinearLayou

‘/ with a tenteved button.

This is ovevkill, because
android:orientation="horizontal” €— hovizontal is the dcﬁaulb

android:layout width="fill parent” but it's good to be safe.

<LinearLayout

android:layout height="wrap content”

android:gravity="center”

>

<Button android:text="@string/refresh”
android:layout width="wrap_ content”

android:layout height="wrap content” />

</LinearLayout>

processes

The button

is tentered.

You’re off to a great start! Now start fine-tuning the layout ...
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layout properties

Use properties fo fune-tune the layout

With the button properly centered in the layout, let’s focus on fine-
tuning the layout to get the colors and spacing looking like the button
bar examples. Use these properties to get the layout looking the way

you want.

padding

Padding controls the spacing between Views
within a layout. Use Density Independent
Pixels (DIP) to specify spacing rather than raw
pixels to make your layouts really flexible.

android:padding="5dp”

margin

Margin controls the spacing between this
View and the Views outside this layout. Use
Density Independent Pixels (DIP) to specify
spacing rather than raw pixels to make your
layouts really flexible.

| android:margin-top="5dp” '

background

The background property can be set
to an image resource, a color, and

a few additional Android graphics
types. Use a solid color for the button
panel background, which is defined

in 8-digit hexadecimal format (two
digits each for alpha, red, green, and blue).

\

| android:background="#£f£8D8D8D"” '

# FF 8D 8D 8D

7N e

Alha  Red Qreen
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long-running processes

layout-width and layout-height

Layout width and height can be set to predefined values of
wrap_content and £ill parent, as well as raw size
values in pixels and DIPs. Using wrap_content makes
the view just as big as it needs to be, while using £111

parent sizes the view to fill all of the space it can. Use weap_ton Lent 4o size

Ehe button. This way, it will
be \')us{: as big as ;nt needs to
android:layout height="wrap_content” — £it the “cefresh” text.

Use £ill_parent for the
button bar’s LinearLayout
| android:layout_height="fill parent” l(\ width. This will make sure
that the layout stretthes to
/ the edges of the streen.

& Scholar’s Corner |

Density [ndependent Pixels (DIP) Andioid supports too many

streen sizes to keep traek! Using vaw pixel dimensions in layouts ‘
migh{: make Your |a\/ou‘{: look 5ood on one devite and terrible on

others. Andvoid provides an ABSTRACT sizing measurement called

Density Indepent Pixels that is derived from device attributes.

This means that you tan define layout attributes in DIPs

that will look great on all Andvoid devices. Thanks, Andvoid/
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build the layout

Button Bar Layout Magnets

Construct the button bar layout using the magnets below.

Think about the width and height for each the button and the
LinearLayout. And don't worry; you'll have a few extra magnets
left over for widths and heights you didn’t use.

Heve are your

magnets.

<Button android:text="@string/refresh” ] ] o .
android:gravity="center

wyrap-content™ ’“Wrap—content“ i “wrap-content™ “fill-parent™
|android:background=”#ff8D8D8D” ' |android:layout—height= '

android:padding="5dp” |andr01d layout-height= ' |andr01d layout-width= '

<Button android:text="@string/refresh” '
<LinearLayout ' l“fill—parent“ '

130 Chapter 3
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long- processes

o Now that you have the button bar layout, you need to add it to your screen. Below is a graphical

- representation of your current View/Layout hierarchy. Draw new views and layouts for the button
ElQRC\SQ bar Views (and any other views and layouts you need) to complete your layout. Also, remember,
just like Scrol1Vview that can have only one child, there can be only one root layout.

The app layout with
the bu{-bohyb:r Hithout

La\/ou{: allowing more
+han one thild View in
the SevollView

SevollView —_— /

is the root
'3‘/00\‘{: node

ScrollView

LinearLayout

I Date
Dis‘?|a\/
Q—/ fields for
feed data

l

Description
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place the layout

Button Bar Layout Magnets Solution

You were to construct the button bar layout using the magnets
below. Think about the width and height for each the button and the
LinearLayout. you should have a few extra magnets left over for
widths and heights you didn’t use.

The width is set to £ill
<LinearLayout \varcv&; so it fills the
/ width of the sereen.
android:layout-width= “fill-parent"“ . .
Set the ;4 Thc‘kh"ﬁh.f is set to wrap
backgroumd tolor android:layout-height= J|“wrap-content™ <— Eoﬁ cytt it S.houldn t be the
4o a medium orey- ull height (since theve is
\} also the sevollpane)
android:background="#f£f8D8D8D"” ' ’
. e Add some spating between the
EETTE S s

< Add some spating around the
button inside the layout.

android:padding="5dp”

Center the -
button.

android:gravity="center”

<Button android:text="@string/refresh”

Both the width and

' ve set to
android:layout-width= “wrap-content™ hcngh{: a
wrap Lon’ccn{:; so

. . fhe button will size
| android:layout-height= 'l “wrap-content™ ' as it needs 4o based
on ‘{'}\C bu{bh ‘{',C‘kt

|</LinearLayout> '
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long- processes

Now that you have the Button Bar layout, you needed to add it to your screen. Below is a
graphical representation of your current View/Layout hierarchy. You were to draw new views and
layouts for the button bar Views (and any other views and layouts you need) to complete your

OLutiON layout.

LincarLaYOu‘E
ScrollView : )

r—/—— The complete

: o\rig'mal la\/ou‘{: is

The voot ———— i added as the fivst
layou{:, whith | i child View to the
has both the ElngarLyment voot LinearLayout.
SevollView
and the
button bar
as childven.

I Date

I Image

Description

The button bar is
/—/ added the second
LincarLa\/ou{: ¢hild (since it should
be displayed under

L/_‘ Refresh Button <_/ the SevollView).
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add the layout

Update your app layout

* Update your layout in
Add the button bar to the app layout in mamn.xml. Also, 12! main.xml, adding the code
add the wrapper LinearLayout in the root, and add * D@ ﬂ’ls- -> for the button bar and the
the button bar and the ScrollView to that layout. * wrapper LinearLayout.

Beginning of wrapper layout

\9 <LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="fill parent"
android:layout height="fill parent" #mins moved to

android:orientation="vertical" > roo{laYOWt

<

<

<ScrollView Xmirsterdreird=trttprFsehemes—androtrdcom/aPK/ res/ ararota

android:layout width="fill parent”

android:layout_height="f+*t—perert’ “wrap-content”
> Height changed to wrap—tontent;
otherwise, it would fill the sereen,
leaving no voom for the button bar.

Exis‘l:ing
IQYOuf

<LinearLayout

[~~~ — M
</LinearLayout>

</ScrollView>

<LinearLayout
android:layout width="fill parent”
android:layout height="wrap content”

android:background="#£ff£8D8D8D"”
The

tomplete
: : > :II ” >
buf{onbar android:padding="5dp

android:layout marginTop="5dp”

bYowE <Button android:text="@string/refresh”
android:onClick="onRefresh”
android:layout width="wrap content”
android:layout height="wrap content” />

</LinearLayout>

layout
</LinearLayout> <- End of wrapper layou
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long- processes

After you update your layout in main.xml, run the app to verify
your layout updates.

'NASA Daily Image

And WHERE exactly is the
button panel? All that time
building it and it's gone?!?

The button bar should

be heve -

@5} RAMN
‘PQWEWR
There has got to be something going on here. The widths

and height look OK, and the LinearLayout should be
resizing everything... right? What could be wrong?
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weight

Use Linearlayout’s weight property

LinearLayout lets you assign a weight property that controls
the resizing behavior of its child Views. For the button bar, you
want the button bar to be just as big as it needs to and then have
the ScrollView fill the entire rest of the screen.

Weights are defined using the android:layout weight

XML attribute and have a number value of 0 or 1. Using a

weight of 1 makes the View stretch, while using 0 will make that

View just as big as needed. SevollView

<ScrollView
xmlns:android="http://schemas.android.com/apk/res/android”
android:layout width="fill parent”

android:layout _height="wrap content”

android:layout weight="1"

A weight of | fills the sereen _
with \)us{: enough spate left

BL‘:V{::::L&:‘:/:&, for the button bar.

definition

\; <LinearLayout
android:layout width="fill parent”

android:layout height="wrap content”

android:layout weight="0"

A weight of O makes the
button bar \')usﬁ as big as
needed.

—

Where do you find out about these properties?

All of the properties used here (and many, many more) are documented

in the Android online documentation. To learn about more of these

: properties, look at the documentation for your specific layout as well as the :
: layout tutorials. Do a quick search at developer.android.com, and you’ll get right to it.
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long-

processes

Run the app again, and check that the layout weight modifications
made the desired layout changed.

NASA Daily Image

Great work!

The app is looking fantastic. Now just wire up the
refresh button and you can show it to Bobby.
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the refresh button

Connect the refresh button

You already have the feed-handling code working from
Chapter 2. To keep your code clean and concise (and
without duplicate code), move the feed-handling code to
a new method called refreshFromFeed (). Then
you can call the same feed-processing method from
onRefresh () and onCreate ().

TotdHerdIer T proceSsResd-+
T 10t
- e 7
10 ’
er.
refreshFromFeed () ;

public void onCreate (Bundle savedInstanceState)
super.onCreate (savedInstanceState) ;

setContentView (R.layout.activity main);

{

\ Move this tode to a

new method called
vefreshFromFeed().

} ﬁ
B\
Call vefreshFromFeed
From onCrcafc()

public void onRefresh (View view) ({

refreshFromFeed () ;

/

private void refreshFromFeed () {
_——,—,——

iotdHandler = new IotdHandler();

iotdHandler.processFeed () ;

resetDisplay (iotdHandler.getTitle(),
iotdHandler.getDate (),
iotdHandler.getUrl (),

iotdHandler.getDescription())

Call the same vefreshFromFeed from
the button’s onRefresh() method.
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long- processes

Run the app again, and click refresh. This will update the app
from the feed.

No{h'mg haﬂ?cned

on the streen.

:

Did the refresh
work? I didn't see
anything change on
the screen...

It’s not clear what’s going on here...

Did the refresh work? Was the feed successfully processed? It’s
totally unclear what exactly happens here when the user clicks
on the refresh button.
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the

Use the debugger

The debugger is an incredibly useful tool for figuring out what’s
happening while your application is running. The Android
Eclipse plugin includes tools to seamlessly use the built-in
Eclipse debugger to debug your Android apps, either in the
emulator or even on a device. Follow these steps to debug the
app and see whether refreshFromFeed () is getting called.

This isn’t intended
to be a detailed
debugger tutorial.

: There is just enough
¢ detail here to debug the NASA app.
i Take a look at the Android and Eclipse

¢ documentation for more tips on using

. : the Eclipse debugger.
o Get a breakpoint :
The debugger works by setting stopping points in your app
called breakpoints. A breakpoint is like a scenic stop on
a nice drive where you stop and take a look at what’s going
on in that spot.
input.close();
connection.disconnect();
return bitmap;
} catch (I0Exception ioe) {
return null;
}
1
= public void refreshFromFeed() {
iotdHandler = new IotdHandler();
D ) iotdHandler.processFeed();
Oublc—tllék in ‘l;hc __> @ resetDisplay(iotdHandler.getTitle(}, iotdHandler.getDate()}, iotdHandler.getlU
9ray margin to set ¥
ab i
veakpoint. = public void onRefresh(View view) {
refreshFromFeed();

e Launch the debugger

The debug button is just to the left of the play button in the Tl‘e C[el)ugger
Eclipse toolbar. It uses the Android launch configurations you . ll
already set up. Press it to launch the debugger. automatica y

Jeploys and

d | ¥ Q@ Q | (EHFE G- attaches to your
app (on the

Click £his button to l
launch the debugger- emulator or a

device).
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Monitor your app in the debug perspective

long-running processes

The debug perspective is where you can see the state of your
app running. (A perspective is Eclipse’s name for a stored

collection of panels for specific work.) When you launch your app
with the debugger, it will immediately hit a breakpoint, because
onCreate () calls refreshFromFeed (), which is where you

set your breakpoint.

This view shows

thread stack traces.

This selector switehed from Ja::a
to chug, \c{‘,{:‘mg You know .\,;u re
in the debuy pevspective Clie
Java to take you batk {',o the
skandavd code pevspective.

Jljv JJ%JS@’J%'O'%'J@BQ"'J"V o “Jrv' v¥0 O ﬁ%DEbug%’jwa
P =
%5 Qebug 52 e O TS | 3B R ‘_‘Ts? ¥ = B |[6d= variables £3 >\ ¢ Breakpomtq i = |
¥ \# Thread [<1> main] (Suspended (breakpoint at line 66 in Nasalotd)} Name Value
= Nasa]ntd.refreshFrumFeedD_lina: 66 m inurl Falsa < P
= Nasalotd.onCreate(Bundle) ine: 29 _ > m title “¥oung Achievers® (id=830007801480) )
= Instrumentation.callActivityOnCreate(Activity, Bundle) line: 1047 S “http: / /www. nasa.gov images fcontent/5 12483main_:

= ActivityThread.performLaunchActivity(ActivityThread $ActivityClientRecc
ActivityThread.handleLaunchActivity(ActivityThread S ActivityClientRecor,
ActivityThread.access $1500(ActivityThread, ActivityThread$ ActivityClie
ActivityThreadSH.handleMessage(Message) line: 928

= ActivityThread SH{Handler).dispatchMessage(Message) line: 99

& mActivityinfo
¥ @ mApplication
» & mBase
» @ mBase

Activityinfo (id=830007749440}

Application (id=830007767144) Thls view shows
Contextimpl {id=830007768224) '

B You the values

Contextlmpl {id=830007768224) v
) of vaviables

iy : ~|Irg T
= Looper.loopl() line: 123 i
= ActivityThread.main(String[]) line: 3647 hd H
. - that are in
3] Nasalotd java B8 ._|d activity_main.xml| 1 = B(E= outline 52 L - I = scoPc'
= public void refreshFromFeed() { ~0 # com jonathansimon.nasa.iotd
iotdHandler = new IotdHandler(); D‘l-; import declarations
iotdHandler.processFeed(}; v (3 Nasalotd
L2l resetDisplay(iotdHandler.getTitle(), iotdHandler.getDate(), iotdHandler.¢ o iotdHandler - lotdHandler
¥ & dialog : ProgressDialog
- FUBTTC voTa SRRETTESRIVIE  vienT T G-Dncre:ftetsundlt?): oid , , »
refreshFromFeed(); v resetDisplay(String, String, String, String) : void | &
4 > = g ap(string) : Bitmap v
i - e A =
J| Masalotd.java &2 |21] activity_main.xml 8
= [l

= public void refreshFromFeed() {
iotdHandler = new IotdHandler(};
iotdHandler.processFeed(});
resetDisplay(iotdHandler.getTitle(), ioctdHandler.getDate(}, ictdHandler.c

The arvow next to the
b\rcak‘?oin‘{: indicator lets You
know the line was veathed.

So the line was reached... but how does the user know?
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progress

Add a progress dialog —_
The ProgressDialog is a utility that shows a modal ‘ Geék Bits ]

progress pop-up with customized information for your app.

ProgressDialog is perfect here, because you can show your

users status, but you also keep them from repeatedly pressing Modal means users can't
refresh and successively triggering refresh after refresh. interact with the application

at all. All user input will be
ignored.

How do you show a progress dialog?

Show a ProgressDialog by calling the static method show
on ProgressDialog. The show method returns a reference to
a ProgressDialog isntance. Make sure to cache the reference,
as you’ll need it to dismiss the dialog when you’re done with it.

This is the tode to

show a progress dialog,
Change the title and this,
detail text as needed.

ProgressDialog dialog = ProgressDialog.show (

“Loading”,
“Loading the image of the Day”) ;

Call dismiss on the dialog when you’ve completed all of
your work and the dialog will go away:

. . ; Call this to dismiss
| dialog.dismiss() ; 'C’ Ehe dialoo,
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_ @auoharpen your pencil
penyourp

long-

processes

Below is the refreshFromFeed method with long-running
code. Add the necessary code to show the ProgressDialog
before the long-running work is shown. And remember to
dismiss the dialog once the work is completed.

public void refreshFromFeed() {

Show the
dia'oﬁ hC\"c. x

iotdHandler = new IotdHandler():;

iotdHandler.processFeed () ;

resetDisplay (iotdHandler.getTitle (),

Dismiss the
dialog heve,

now that all ~\“‘~j§>
the wovk is

done.

The long—running
work of the feed

iotdHandler.getDate (), protessing,

iotdHandler.getUrl (),

iotdHandler.getDescription());
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add the progress

_ Gaohar

pen Your pencil
\ .
“x SOIUtlon code. You were to add the necessary code to show the

Below is the refreshFromFeed method with long running

ProgressDialog before the long running work is shown.
You should have also dismissed when dialog once the work is

completed.

public void refreshFromFeed () {

ong\ressDialog dial03 = P\rogrcssDialog.show( Chow the
progress

this, diloy
“Loadinsn,
“Loading the image of the Day’);

iotdHandler = new IotdHandler();

iotdHandler.processFeed() ;

The feed and

Mlupdafc resetDisplay (iotdHandler.getTitle(),
Codcrcm&hs iotdHandler.getDate (),
“"{OhChcd,

iotdHandler.getUrl (),

iotdHandler.getDescription()) ;

dia|og.di5miss(),‘

Dismiss the progress
stveen, now that
the work is done.
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long- processes

Run the app and click Refresh to verify that the ProgressDialog
is working correctly.

What? No dialog
after clicking
velresh ...

Well that’s not good.

The whole point of putting in the
ProgressDialog was to have it show while
the long-running feed-processing work is occurring,
The dialog code is in the right place, but for

some reason it’s not showing. What could be

J Refresh

happening?

The problem is in the threading...
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ui thread

Pedicated Ul thread

Android has a dedicated thread for updating the user interface (UI). It
is responsible for repaints, layouts, and other graphical processing that
helps keep the UI responsive and keeps animations smooth. The UI
thread has a queue of work, and it continually gets the mot important
chunk of work to process.

P?crfovm
Repaint la\/ou{: Repaint Move U| work...

Ul bhread \v l Set text L \l >

| 2 3 4 5 b Ul work
The Ul thread queue
takes its work

Lrom the queue.

Why didn’t the progress dialog display?

The button action occurs in the Ul thread by default. When the progress
screen 1s shown, successive calls to repaint the screen are made to support
the animation effect. But the process feed code also runs in the UI thread,
which occupies the Ul thread. By the time the Ul thread could run the
repaint code, the dialog was hidden.

This expensive ¢all on eall
on the U| thread keeps
rc\?ain{‘,s -(:V'om haﬂ?cning.

Show
PY‘OSY'CSS

dialog

Protess

Repaint More U] work...
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How do you fix it?
The solution is to keep non-UI work off the UI
thread and all UI work on the UI thread.

Start new Hide
Show thread to Repai Repaint  oronress
g Ul thread progress exetute feed cpain Repaint ‘:ii al?’ﬁ Repaint

dialog )/ protessing

Ul Thread
Only UI work [s)

U| work

‘\UCUC

Non-Ul Thread
Only non-UI work

K Feed Froécssing
completed, call the
New thread- Ul thread to hide

protessing feed progress streen

Moving the feed processing work off the UI thread and onto

a separate thread allows the Ul thread to focus on repaints.
The first repaint shows the progress dialog, and the successive
repaints make the animation happen. Then, when the feed
processing is completed, the new thread puts an item in the UI
queue to hide the progress screen. This switch back to the Ul
thread is important, because the non-UI thread can’t hide the

dialog, which is a UI component. KeeP tlle UI tllrea(l {I'ee

of ex]oensive processing
for a responsive UL
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new threads

Spawn a new thread for the long process

The most straightforward way to get your long-running
processing code on a different thread than the UI thread is to
make an inner class extending Thread and implementing the
run method inline.

Theve ave about a million different ways to
sbrutture Your tode to deal with threads. The
goal here isn't 4o debate them, but to understand
how to work with the Android U| thread.

public void refreshFromFeed () {

dialog = ProgressDialog.show ( Leave this
this, tode on the Ul
“Loading”, thread.

“Loading the Image of the Day”);
Extend thread.
Thread th = new Thread() { K
public void run() { €——— [|mplement vun.
if (iotdHandler == null) {

iotdHandler = new IotdHandler();

All of the

feed— s

Prodcssihg iotdHandler.processFeed () ;
goes on the resetDisplay (

new thread.

iotdHandler.getTitle(),
iotdHandler.getDate (),
iotdHandler.getUrl (),
iotdHandler.getDescription()) ;

dialog.dismiss();

}

}; Don,{: ("orgc{ ‘(’,o s{:ar{:

th.start () Q/ Your new thread.
.star ;
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Run the app again, now with the expensive feed-processing code
moved to the new thread. The dialog should show... but when you
run the app, you will see an error.

You'll see this evvor dialog
when Yyou vun the app:

A sorry! The evror

The application NASA Daily dcscﬁP{:iOh
Tmage (process com. =
hansimon.nasa.iotd) has w

jonat

? tedly. Please
?;glél;;in“"e“’“ ¥ FATAL EXCEPTION: Thread-11

android.view.ViewRoot$CalledFromWrongThreadException: Only the original
Force dose thread that created a view hierarchy can touch its views.
at android.view.ViewRoot.checkThread (ViEWROOC.java:2932)

at android.view.ViewRoot.requestLayout (ViewRoot.java:629)

at android.view.View.requestLayout (View.Jjava:8267)

What’s the problem?

The problem is the dismissing of the ProgressDialog.
Properly managing your work on and off the UI thread
means not only getting expensive work off the Ul thread,

but also making sure that all necessary UI code occurs on
the UI thread.

iotdHandler.processFeed() ;

resetDisplay (
iotdHandler.getTitle ()
. ' This needs to ottur
jotdHandler.getDate(), on the U| thread.
iotdHandler.getUrl(),
iotdHandler.getDescription()) ;

dialog.dismiss () ;
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Use Handler to get code on the Ul thread

The dialog.dismiss () call needs to get back on the UI thread.
Getting off of the UI thread is a cinch by creating a new thread. But
that thread doesn’t have a reference to the UI thread to get code to
execute back on the UI thread after the expensive work. That’s where
Handler comes in.

Handler works by keeping a reference to the thread it was created by.
You can pass it work and Handler ensures that the code is executed
on the instantiated thread. (Handler actually works for more than
just the UT thread.)

Start by instantiating a handler from the Ul thread - Creste method from

The onCreate () method is called from the Ul thread. Instantiate the Nasalotd AL{iVi{:\/
the Handler there, so you can get work back on the UI thread later.

Handler handler; Cathe a Handler veferente as a
member vaviable, so you don't have to

tveate Handlers over and over again.

onCreate() exetutes

public void onCreate (Bundle savedInstanceState) { <
on the Ul thread.

super.onCreate (savedInstanceState) ;

setContentView (R.layout.activity main);

Since onCreate() exeeutes in the Ul
the Handler heve
refreshFromFeed () ; makes a handlev with the ability to

} execute tode on the U| thread.

handler = new Handler () ; &— thread ereating

Pass work to the Handler using post

Once you have a Handler instance, you can call post, passing it a
Runnable to execute on the desired thread.

handler.post (Runnable runnable)

This is a standard
meablc; “0{')‘"“5
A,\droid svcci(:ic‘

Get ready to fix refreshFromFeed() with correct threading...
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253 | Handler Magnets

B i .
Use the magnets below to complete refreshFromFeed () with all of
the necessary threading changes. The expensive feed-processing code
needs to execute on a new thread, and the call to dismiss the dialog has
_—m—

to happen on the Ul thread using Handler. Assume the Handler was
already instantiated for you in onCreate ().

Heve are your

magnets.

tDj - t 1 . 1
y . 4
rese l.spldHa (lo d.HaI'ld er get.Il t e ()
lot andlez . ge tDa te () s 10 td!iandler -ge tUIl
() ’

l handler,post( ' dialog.dismiss(); 7

dialog = ProgressDialog.show (this,

“Loading”, “Loading the Image of the Day”);

public void run () {

Publlc void run() { -

new Runnable (0 {
l iothandler.processFeed(); '

A if (iothandler == null) {

iotdHandler = new Iothandler();

new Thread() {

th.start();
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adding a handler

Handler Magnet Solution

You were to use the magnets below to complete refreshFromFeed () with

all of the necessary threading changes. The expensive feed-processing code
should be executing on a new thread, and the call to dismiss the dialog should be
executing on the Ul thread using Handler. Assume the Handler was already
instantiated for you in onCreate ().

The dialog is called from

dialog = ProgressDialog.show(this, < the U| thread (w\'\-crc
“Loading”, “Loading the Image of the Day”); Ec(:\rcshFrochcd is called
vom).

Thread th = new Thread() {

Start a new public void run() {

thread for

the actual if (iotdHandler == null) {
feed code.

jotdHandler = new IotdHandler();

iotdHandler.processFeed() ; '

handler.post(

new Runnable () { /
public void run() {

resetDisplay (iotdHandler.getTitle(),

Pos{: a new R\mnablc
to the Handler.

Call vesetDisplay
and dismiss the
dialog from the Ul
thread.

I th.start(); '

iotdHandler.getDate(), iotdHandler.getUrl(),
iotdHandler.getDescription()) ;

dialog.dismiss () ;
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—TYesTt Drive

Now run the app and you’ll see the progress screen show while the
app loads from the feed during onCreate (). You'll also see the
the progress screen show when you click the refresh button.

0 Start the app.

9 Give the app a few

seconds to load the feed.
Watch the progress

dialog get hidden.

On app startup,
the progyress
dialog will show

No progress dialog,
now that the feed

Protessing is complete.

Great work!

Now your users know that the app is doing
something. Positive reinforcement goes a long way!
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another enhancement

Don't get me wrong, looking at
the daily image is pretty cool... but it's
so fleeting. I'd love to be able o save
a particularly cool picture as my home
screen wallpaper, so I can look at it later.
Could you pull that of f?

This shouldn’t be too hard.

It'll be a snap to update the wallpaper. You've
already got the image from the feed, so you just
need to make the call to set the wallpaper using that.
And you've already got a button bar layout in place,
so you can just add a second button to the bar.
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The code

You can set the wallpaper by retrieving
the WallpaperManager and
setting the wallpaper by Bitmap.
You've already got a reference to the
Bitmap coming from the feed, so this
should be a piece of cake.

—
=T

= = Reany Bake This is the code to

J Cope \[- actually set the wallpaper.

WallpaperManager wallpaperManager =

WallpaperManager.getInstance (this) ;
wallpaperManager.setBitmap( bitmap ),

T
th )

\E{:‘c‘mc‘;n\/?oissdlc'::fd:d “This” vefers to the

Lrom the feed heve. turrent ac{:ivi{:y.

The design

You already built the button bar to TEC R—— -
house the refresh button. And that

1s an ideal place to add a button to
set the wallpaper. (More than two
buttons in the button bar could be a
problem if the button text is two long,
but these two work great.)

1 G ar Tor '||:_1_|I_IH _:
M Set Wallpaper [ The rew sct

wallpaper button

Bobby’s going to love this! Let’s get started ...
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set the wallpaper

Add the “Set Wallpaper” button

The button bar is built with a LinearLayout, so you can just
add the new Set Wallpaper button directly to the button bar layout.
LinearLayouts are horizontal by default, so you can add the
android:orientation="horizontal” or simply rely on the
default.

Add the new button to the buton bar layout in mawn.xml:

T

<LinearLayout

android:orientation="horizontal” & — LinearLayout defaults to
hovizontal ovientation, but
it's a 5ood idea to intlude

android:layout width="fill parent”

android:layout height="wrap content fhe ovientation a‘{:{;ribuﬁc
android:layout weight="0" anyway- [£ makes Your tode
android:gravity="center horizontal” easier 1o undevstand later
i s
android:background="#ff8D8D8D"” > and ‘aroy{:cd‘,s You in tase

defaults ehange.

<Button android:text="Q@string/refresh”
android:onClick="onRefresh”

android:layout width="wrap content” Add the “Set

android:layout height="wrap content” /> Wa“FaPcr"
bu‘l:‘[:on as ":hc
second ¢hild in
<Button android:text="@string/setwallpaper” the button bav
android:onClick="onSetWallpaper” la‘IIIW{‘«- This
. . will add it 4o
: l h=ll ”
android:layout width="wrap content Lthe vight o ¢

android:layout_height="wrap_content” />/ {he veliesh
</LinearLayout> button.

Update strings.xml adding the new string for the Set Wallpaper button:

<string name="setwallpaper”>Set Wallpaper</string>
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Update the activity for the button action

The feed-processing code already downloads the image from the
URL and creates a Bitmap from the web resource. To complete
onSetWallpaper (the onClick call declared in the layout),
cache the Bitmap once decoded and pass that image to the
WallpaperManager.

[n vefreshFromFeed()

public class Nasalotd extends Activity { \t/—
private IotdHandler iotdHandler;

ProgressDialog dialog; iotdHandler.processFeed() ;

image = getBitmap (
ijotdHandler.getUrl()) ;

Handler handler;

Bitmap image;

Store the bitmap in the

Make a member variable i
S rowar image member vaviable
after Protessing the feed.

Add the onSetWallpaper method to your activity in NasaIotd.java:

Sinte the turvent stope
IS an inner cbss You
Thread th — new Thread() | ean get a veferente 4o

public void run() { “this’ by preceding it
with the elass name.

public void onSetWallpaper (View view) {

WallpaperManager wallpaperManager =

Sthnsfhc\@“Pan WallpaperManager.getInstance (Nasalotd.this);
¢an take a while,

so kick off 3 new try
fh?adfogcfiﬁoﬁc wallpaperManager.setBitmap (image) ;
the Ul thread. }

catch (Exception e) {

e.printStackTrace() ;

} This will do a
} default dump of the

exteption to LogCat.

}i
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test the

Run the app to make sure the Set Wallpaper
button 1is correctly configured in the layout.

%

* o thi
-

) Setting the wallpaper requires a
First check that the button uses-permission element
displays correctly... with android.permission.
SET_WALLPAPER. Set this now
in AndroidManifest.xml before you
run the app.

T~

ﬁml'lﬁg' —
Tt

The button looks good. Now
check and see how it works!

Set Wallpaper

The button is dis?la\/ing
cov-rcd:ly, hovizontsl]
positioned next 4o the
Refresh button.
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What? Nothing
happened. I clicked Set
Wiallpaper and now the

app is just sitting there!

The button did actually work, but...

If you go to the home screen, you’ll see that the wallpaper was
in fact set to the feed image. That said, the user experience

©  is aweful! Remember that getting your app working is just one
part of bigger picture. In order to make successful apps that
people want to use (and that will make you bags of money on the
Android market!), you need to have a fantastic user experience.

The issue here in setting the the wallpaper is that the change is
happening off screen away from the user’s view. What you need is
some positive reinforcement so your users know it worked.

You could just show a ProgressDialog while the
wallpaper is being set, but there’s a better way...

Click on the home streen and 1

ou will
see that the wallpaper was in a:{m

set to the NASA feed image. Now 4o

deal with the user expeviente...
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Use toast to give users reinforcement
B

You could show a progress screen while the wallpaper is

being set. But one of the inherent features of the progress

screen is that it blocks users from doing anything. This is

great when the feed is loading, because you want to block

your users from interacting with the app. (This is what

keeps users from repeatedly clicking on refresh.)

But setting the wallpaper is different. You want to make
sure to notify your users when the wallpaper is set, but
you don’t want to keep them from doing something else

in the app. For example, it would be perfectly acceptable
for the user to set the wallpaper and to scroll down to view
the long description while the wallpaper is being set in

the background. This wouldn’t be possible if you used a
progress dialog, because it blocks all user interaction.

Android provides Toast for just such occasions

Toast 1s a passive, non-blocking user notification that shows
a simple message at the bottom of the user’s screen. A
toast typically displays for a few seconds and disappears.
Meanwhile, the user can still completely interact with the
application. Here is what the app would look like with a
Toast message when the wallpaper is set and the code to
make it happen.

\[‘ Pass in Your
ac{;w:{:y
Toast.makeText (this,

“Wallpaper set”,
Message =7 Toast . LENGTH_SHORT) . show () ;

Lext Time 4o display
&' the toast.

160
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Progress Dialog

= active, blocking
notifications

Set Wallpaper
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Complete the onSetWallpaper method below adding two Toast notifications: one for
success and one in case of failure in the catch block. The Toast call must be made from the
Ul thread. Use the Handler reference cached previously to make both of the toast calls on
the Ul thread.

Exercise

public void onSetWallpaper (View view) {
Thread th = new Thread() {
public void run() {
WallpaperManager wallpaperManager =
WallpaperManager.getInstance (NasalIotd.this);
try {

wallpaperManager.setBitmap (image) ;

Add the tode heve
4o eveate the toast
tonfirmation message o

setting the wallpaper:

} catch (Exception e) {

e.printStackTrace () ;

Add a toast message in
the eateh block with the

message “Ervor se

tti
wa”PaPcrf' "9 —_—

PrYi
th.start () ;
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check the toast

You were to complete the onSetWallpaper method below adding two Toast notifications:
one for success and one in case of failure in the catch block. The Toast call must be made

o
.2 RC‘§Q from the Ul thread. You should have used the Hand1er reference cached previously to make
OLutiON both of the toast calls on the Ul thread.

public void onSetWallpaper (View view) {

Thread th = new Thread() {

public void run() {
WallpaperManager wallpaperManager =

WallpaperManager.getInstance (Nasalotd.this);

try {
wall M .setBit (1 ) ; .
allpaperManager.se map (image » Nasa|o{d-ﬂ“5 4o
handlev.post( ek 3 Yc(:cvc“Ec
new Runnable () { the Ac{;‘w'\{: rom
Lhe innex class
Publié void vun() {
Toast.makeText(Nasalotd.this,
Make a "Wallpaper set”,
Use the handler to i:;irma{:ion Toas‘(:.LENGTH_SHORT).SHOWO;
Post vunnables +to ;
the U thread. !

} catch (Exception e) {

e.printStackTrace();

handler.post(
g new Rum\ablc O {
Public void vun() {

Show another toast if ——> Toast.makeText(Nasalotd.this,

an exteption is taught. "Evvor setting wallpaper”,

Toast. LENGTH_SHORT).show();
1

Prii

th.start () ;
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Run the app and click the Set Wallpaper button. Now you will see the
wallpaper set and a nice toast conformation that lets you and your users know.

ASA Daily Image

> Early Losmaos

Thc ‘boas{:
Lonfiv—ma{;ion
displays shor-¢|
after the clicz‘

Set Wallpaper

Fantastic work! Bobby and all of his friends are going to love this!
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user feedback

The app rocks... you totally came
through! T think it's time to share this
with more people than just my friends,
though. Can you get it on the Market?

Sounds great! Next stop... the Android Market!

You'll have the NASA app
up on the mavket in the
next thapter. Stay tuned!

An>=x0I1D

2 market
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Your Android Toolbox

%;'{’ | With proper threading and user
s feedback, you can guarantee

your users a responsive app Q BULLET POINTS

with a rock solid user experience.

= Use extended properties of
LinearLayout to fine-tune your
screens (padding, margin,
background, gravity, and more).

Thc Ml T‘\Ycad = Define layout width and height using
. Ul thread; fill parentandwrap content.
o Keep expensive i .o‘(:(: H\iﬁ |{:he Ul , Use fill parent to maximize the size
otherwise, the vesponsiveness to fill the parent. Use wrap content to
will sukfer. make a View just as big as it needs to be.
o Make sure all Ul work otturs only on the = Use Density Independent Pixels (DIPs)
U| thread. Calling Ul code from non-Ul when you need to define sizing or
. tevtions {-,hvoughou{: dimensions. This will ensure your layouts
threads will throw excep work on the most possible number of
your ¢ode. devices .

= Layouts can nest (you can add layouts as
Views to other layouts). Just remember

6ivc YOIAV usevs ‘FCC dbaék that too much nesting will slow down the

layout and rendering of your screens. So
s @ Toast: Use toast 4o use nested layouts with caution. (You'll learn
message 1o Your users

Passively display a strategies for this in later chapters.)

o P .. = Use the debugger to trace code in the
vogressDialog: Use 3 ProgressDialog emulator or a device.

when You want to bloek ysey input and

display a message and Progress on the
streen.

m UseaProgressDialog to block users
and display progress.

= Use Toast to passively notify users of
progress.

®m  Both Toast and ProgressDialog
can be extensively customized for your app.

= Keep expensive work off the Ul thread, and
Ul work only on the Ul thread

®  Use Handler to add Ul work to the Ul
thread’s queue from non-Ul threads.
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5 multiple device support

*
+ Run your app everywhere +

Tell me about it! The
last app I downloaded
looked just awful on my
cute little screen phone.

You ladies

better start
paying attention
to the game. I just
beat you both.

I hope this new app
you're talking about
supports my fancy new
high resolution phone.

There are a lot of different sized Android devices out there.

You've got big screens, little screens, and everything in between. And it's your job to

support them all! Sounds crazy, right? Right now you’re probably thinking “How can |
possibly support all of these different devices?” But with the right strategies, you’ll be
able to target all of these devices in no time and with confidence. In this chapter, you'll
learn how Android classifies different devices into groups based on screen size as well as
screen density. Using these groups, you’ll be able to make your app look great on these

different devices, and best of all, with a manageable amount of work!

this is a new chapter 167
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sharing the app

Bobby and all of this friends love the app!

Bobby has been using the NASA image app all
around schools and his friends have all been
asking him for a copy.

All my friends love
my app and want fo use it
tool Can you publish it on
the Android Market?

Sounds great... but how about a
limited audience?

If Bobby and all of this friends want the app,
likely others would too. And the place to share
Android apps with everyone is the Android
Market. But you would like to test the app out
a bit before publishing it for the world. So you
decided to do

You installed the app on Bobby’s phone using the
direct ADB install, but you can’t do that with all
of Bobby’s friends since you don’t have access to
all of their phones.
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Can you share the app without using the market?

Sure! You can publish the apk on any webserver.
Then anyone can download the app by navigating
to the hosted APK on their Android device.

Upload your APK to a webserver

You can upload the APK to any webserver. You can find the APK
in your project’s bin directory and transfer it to your webserver.
(Note: You'll need to add the mime type application/vnd.
android.package-archive for the . apk extension or have
your web administrator do this for you).

e —

1 8~F

—

—

EEER\D P

Navigate to the URL on the device

Anyone who wants to install the app can navigate to the URL

of the hosted APK from the browser on their device. This will
download and install the app for them. (Note: Each user will have
to configure the ‘Unknown sources; setting to allow non-market
applications on their device).

.—_—?f APK ———"
‘Eﬂ L™ BN
A | ead

Let’s get some of Bobby’s friends to download the app...

support
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getting feedback

Let’s see what Bobby’s friends have to say

Bobby got a bunch of his friends to download
the app over the air and play with it for a few
days. Most people were pretty happy. But two
of his friends, Jesse and Shawn, came back

with some great suggestions for improvement.

Those buttons
just seem like a waste

of space. I want to see
the space images!

Ny

‘&)
o~

170 Chapter 5

INASA Daily Image

RAIL Heads to the Moon

Set Wallpaper

Jesse’s wants to see more of the
image in Jandscape mode

Jesse has a phone with slide-out keyboard, which
forces the app into landscape mode. Technically it
works, but Jesse doesn’t like how much vertical space
the buttons are taking up. She would love to see more
of the images instead of those buttons...


http://

Shawn wants sma]l screen phones
to show more of the image too

Shawn has a really small phone (300x350 pixels to be
exact). Like Jesse, shawn thinks the buttons on the
bottom are a waste of space on his extremely small

phone. He’s love to see those buttons moved somewhere

too.

NASA Daily Image

GRAIL Heads to the Moon

Shawn a]so pointed out that the home

jcon is pretty boring...

Android uses a default icon on the home screen. It’s pretty
boring though. Shawn really thinks you should update it

to make the app look more polished.

Builder

-

Messaging Music NASA Daily Phone
Image

& - 8 W

The home iton
is boving.

multiple device support

You've got to do
something about
those buttons

and that cheesy
home icon.

o Shawn
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getting a handle on the issues

So many devices, and so many issues!

You knew there are all kinds Android devices out in the
wild with different sizes and resolutions. But with such a
simple layout, who would have though there would be so
many issues?

Sowe of the issues are also device specific

Jesse and Shawn both have suggestions for improving

the app in landscape mode and for really small screened
devices. But you don’t want to change the regular app in
portrait mode. The app you built at the end of Chapter 4
still works great for those devices.

Is there a way we can make
everyone happy? Leaving the app as
is for portrait mode, but updating
it for landscape and small phones?

On Android, you can make .
changes just for specific devices!
With all of the different device shapes and

sizes in the vast world of Android devices,

you’ll often need to customize your apps

for a few devices, like really big, or really

small screens. Luckily, Android provides a

mechanism for using a default layout and

overriding those layouts for specific devices.
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Make a plan

Making your app work on all kinds of Android
devices takes some careful planning, In the case
of the NASA Image of the Day app, Bobby’s
friends tested it out on all kinds of different
devices and you’ve narrowed down just a few
cases where you need to improve.

Here’s what you’re going to do to get this app market ready in no time!

Update the layout for Jandscape mode

OY{;imiu
You can solve Jesse’s problem by creating a special layout for <~ the app for i
landscape mode. This way, you can leave the regular portrait landscape mode

screen as it was and make adjustments for the landscape version.

UPdate ﬂle 1&}’01tt {‘OP Smaﬂ SCreens Make the app look

Shawn brought up a good point that the buttons are wasting P bc{"ﬁ‘r on veally
space on small screens. But just like landscape mode, you want small streens.
e

to be able to leave the regular layout alone and just make the
modification for small screens.

Update the icon

Shawn also pointed out the boring default Android home icon. Make a
Since you’re goal is to get the app Android-market-ready, let’s get >~ tooler icon.
that fixed while you’re at it. —

Turn the page to get started! >
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replicating landscape mode

Preview landscape mode in your emulator

The first issue to address is the lack of vertical *
space in landscape mode. But before you can
fix anything, you need to be able to duplicate

- ) '
the issue reported by your users in your own D 2 tb 5!
development environment. In this case, you need

to be able to view the app in landscape mode.

You can do this in any running Android Press CTRI, — F12 to switch

emulator by pressing CTRL — F12. your emulator between portrait
and landscape modes.

5556:Co0gleAPI10-WVCAE00

& ol & 3:03

NASA Daily Image

GRAIL Heads to the Moon

Thc streen ahd
'H\C C”"A’a'l:ov-
¢ontrols switeh

to 'andscaFe mode.

5556:GoogleAPI10-WVCAB00

= il ¥ 3:04
[NASA Daily Image

GRAIL Heads to the Moon

Set Wallpaper
Sel Wallpaper

1 J2 [ Ja s J6 |7 [s |9 Jo |
ﬁFTFThf:hF

\

2 [s [o ¢ |
%[z |x [c |v [s
1 P e o
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Update the design for landscape mode

The main issue with landscape mode is the
buttons. With the button bar gone, you’ll gain a
lot more vertical space to show the day’s image.

But where could you put those buttons?

There are a number of different solutions, but

let’s move the buttons to the top right of the

screen in line with the title and date. This will

keep most of the screen as is and move the Move the buttons

buttons where there is currently blank space. s hee for

\andstaye mode

NASA Daily Image

GRAIL Heads to the Moon

at, 10 Sep 2011

Set Wallpaper

You'll gain all of this
vertical space by moving
the buttons. On this phone,

this is almost one £iftn of
the entive sereen hcigh'l:!

But how do you cllange the layout

just for lanc[scape mode?

you are here » 175
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adding a special landscape layout

Create a landscape layout with the wizard

You can created new layouts using the New Android
XML File wizard. This wizard isn’t specific to layouts, you
can use it to make all kinds of different Android XML
resource files. Launch the wizard by going to File — New
— Android XML File.

The project will be filled in for you. Select the “Layout”
radio button as the resource type and enter “main.xml”
as the file name. Then for the folder enter “/res/layout-

land”. This will automatically add “Landscape” as a
Chosen Qualifier.

o

MNew Android XML File
Make suve New Android XML File Ty
\/ow PYO\)CCJC is Creates a new Android XML file.
selected heve. w—
Praizc! | CHOS_NASA_Image_of_the_Day Browse...

Enter main.
File main_xml
*ml in the file l

What type of resource would you like to create?

name.
() Layout () values () Drawahble ) Menu

() Colar List ) Animator () Animation () AppWidget Provider
() Preference () Searchable

What type of resource configuration would you like?
|Available Qualifiers |Chosen Qualifiers [ . f )
¥ Country Code P Landscape EW{:CWV\S 'H'\C —land
Mnetwork Code at the end O‘F the

: Region z O

;mallest Screen Width — ‘FOIdCY‘ auﬁomabcally
Screen Width —= adds ‘{th LahdSCBPC in
S G i the Chosen Qualifiers.
size e

C3:z Ratio

L, ul Mode

<1 Night Mode

Densitv

[ Touch Screen

Keyboard i
[%] Tewt Innut

E“,he\( / y-cs/
\a\lou{’f\a"d

Select the root element for the XML file:
older
as {;\\c

Freder | fres/layout-land

| LinearLayout 4

( Cancel ) [ Finish
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Where is the layout?

The new layout you made is named the same as
your existing layout, but your new layout is in a
parallel directory called layout-land. This special
construct allows the Android runtime to determine
the best layout based on the device’s state.

If the device is in prortrait mode, it loads the layout
at /res/layout/main.xml. And if the device
is in landscape mode, it loads the layout at /res/
layout-land/main.xml. This doesn’t require
any code changes to your Activity since both
resources are still referenced by the same R constant
atR.layout.main.

Heve is the onCreate()
method from Nasalotd.
java The R tonstant in
setContentView is unthanged:

multiple device support

I£ the device
is in Po'r‘brai{:
mode, the

vegqular layou{;
will be loaded.

super.onCreate (savedInstanceState) ;

public void onCreate (Bundle savedInstanceState) { /

setContentView (R.layout.main) ;
handler = new Handler () ;

refreshFromFeed () ;

Nasalotd.java

The layout you just created starts
out empty... time to build it out!

I—|
in portrm ‘Z

XML

main.xml

main.xml

you are here » 177
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building the landscape

{2z Landscape Layout Magnets
/“__E i . -
ince the portrait and landscape layouts are so similar, a good
starting place is to copy and paste the layout. But some things will
have to change too. Below is the copied beginning and end of the

buttons on the top right of the screen.

<?xml version="1.0" encoding="utf-8"?>

layout. Use the magnets below to complete the layout with the

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"

android:orientation="vertical"

android:layout width="fill parent"

android:layout height="fill parent" >

Heve are some

maSV\C{:S'

</LinearLayout> J

</LinearLayout> J

This is the voot
LicavLa\/ou{’»

Heve ave

some MOR

magncjcs &/

I </LinearLayout> '

<Button android:text="@string/refresh”

android:onClick="onRefreshButtonClicked”
android:layout width="wrap_ content”
android:layout_height="wrap content”

android:id="@+id/refreshButton” />

<LinearLayout

178

<LinearLayout

android:orientation="vertical"
android:layout width="wrap_content"
android:layout_height="wrap_content"

android:gravity="left"

android:layout_weight="1" >

<TextView

android:orientation="horizontal”
android:layout width="fill parent”

android:layout_height="wrap_content”

android:gravity="left” >

android:id="@+id/imageDate"
android:layout_width="£fill parent"
android:layout_height="wrap_content"
android: textSize="10dp"
android:layout marginBottom="5dp" />
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multiple support

android:
android:
android:

android:

<Button android:text="@string/setwallpaper"

onClick="onSetWallpaper"
layout_width="wrap content"

layout_height="wrap content"

id="@+id/setWallpaperButton" >

<TextView

android

android

android:
android:
android:

android:

:id="@+id/imageTitle"

layout_width="fill parent"
layout _height="wrap_ content"
textSize="20dp"

textColor="Qcolor/image title_color"

:layout_marginTop="5dp" />

<LinearLayout
android:orientation="horizontal"
android:layout_width="wrap_content"
android:layout_height="wrap content”
android:gravity="center vertical"
android:layout weight="0"

android:layout_marginTop="5dp" >

A\

Heve ave
< EVEN MORE

magncb-

<ScrollView android:layout width="fill parent"

The SevollView
and its tontents

remain uhchanacd.

android:layout height="wrap content"android:layout weight="1" >

<LinearLayout android:orientation="vertical"

android:layout width="fill parent"

android:layout height="wrap content"

android:gravity="center horizontal" >

<ImageView android:id="@+id/imageDisplay"

android:layout width="wrap content”

android:layout height="wrap content”

android:layout marginBottom="5dp"

android:adjustViewBounds="true" />

<TextView android:id=

"@+id/imageDescription"

android:layout width="wrap content"

android:layout height="wrap content" />

</LinearLayout>

</ScrollView>

</LinearLayout>
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building the landscape

/ ==
= “ﬂ

e —

Laancape Layout Magnet Solution

Since the portrait and landscape layouts are so similar, a good
starting place is to copy and paste the layout. But some things will
have to change too. Below is the copied beginning and end of the
layout. You should have used the magnets below to complete the
layout with the buttons on the top right of the screen.

<?xml version="1.0" encoding="utf-8"?>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
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android:orientation="vertical”
android:layout width="fill parent"
android:layout height="fill parent" >

<LinearLayout

android:orientation="horizontal” This is a horizonta

layout for the

android:layout width="fill parent” K
- entire header.

android:layout_height="wrap_content”

android:gravity="left” >

<LinearLayout

android:orientation="vertical"

Here is a vertical
android:layout width="wrap_content"

_ . LinearL ayout for
android:layout_height="wrap_content" {hC'ﬁfk and date.
android:gravity="1left"
android:layout_weight="1" >

<TextView
android:id="@+id/imageTitle"
android:layout width="£fill parent"
android:layout_ height="wrap_content”
android: textSize="20dp"
android:textColor="@color/image_title color"
//////;7 android:layout _marginTop="5dp" />
_
hdd the title <TextView
and date view \ android:id="@+id/imageDate"

ﬁ android:layout_width="fill parent"
android:layout_height="wrap_content"
android: textSize="10dp"
android:layout _marginBottom="5dp" />

</LinearLayout>
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<LinearLayout

android:orientation="horizontal"

Heve is a hovizontal
< LinearLayout
buttons on the right.

android:layout width="wrap_content"
android:layout height="wrap_content"
android:gravity="center vertical"
android:layout_weight="0"
android:layout marginTop="5dp" >

<Button android:text="@string/refresh”
android:onClick="onRefreshButtonClicked”
android:layout_width="wrap_content”

android:layout_height="wrap content”

Add the but-tons
fo fhc'ayou{.

android:id="@+id/refreshButton” />

<Button android:text="@string/setwallpaper"
android:onClick="onSetWallpaper"

android:layout width="wrap_content"
android:layout_ height="wrap_content"

android:id="@+id/setWallpaperButton" >

I </LinearLayout> '

<ScrollView android:layout width="fill parent"

android:layout height="wrap content"android:layout weight="1" >
<LinearLayout android:orientation="vertical"
android:layout width="fill parent"
android:layout height="wrap content"
android:gravity="center horizontal" >
<ImageView android:id="@+id/imageDisplay"
android:layout width="wrap content”
android:layout height="wrap content”
android:layout marginBottom="5dp"
android:adjustViewBounds="true" />
<TextView android:id="@+id/imageDescription"
android:layout width="wrap content"
android:layout height="wrap content"” />
</LinearLayout>

</ScrollView>

| </LinearLayout> ' $ End of the entive

</LinearLayout> hcadcrlayout.
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testing the landscape layout

Update the layout in your project to match the code updates you
did with the magnets. Now run the app again. The emulator
will start off in portrait mode. Press CTRL — F12 to switch to
Landscape mode and back.

CTRL — F12 to
switch to landscape

NASA Dally Image

GRAIL Heads to the Moon

| NASA Daily Image

GRAIL Heads to the Moon

Set Wallpaper

CTRL — F12 to switch
back to portrait

182 Chapter 5
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know, spacel!

Dum

Q,: I would have laid out this screen differently. Is this the
only way to solve this button issue?

A: There are many different ways to have solved this design
issue. This is pretty common when you're dealing with user
interface design.

Q,: What is another way you might have solved this?

A: You'll learn about Android menus in a few chapters. These
are actions that are hidden until you press the menu button. Menus
are often a good choice if you want to hide functionality but still
allow it to be used.

Yeah, that's a huge improvement!
It's little details that will make your
app so cool on the market. Plus, you

therejare no
b Questions

This was a cool improvement
for landscape mode.

That button bar looks great in portrait
mode but sure was a huge waste of space
in landscape mode. With those buttons
moved to the top right, you can see almost
all of the image, even with the minimal
screen height. And with this change,
portrait mode is left alone and just the
landscape mode was altered. Super cool!

Q} This landscape mode change is pretty minimal. Can |
make bigger changes?

A: You can change the screen all around and have entirely

different functionality! That said, you probably want to keep
landscape mode and portrait mode pretty similar since they are the
same screen from your users perspective and they might go back
and forth as they move their phone around. Also, remember that
the underlying Activity is the same for both landscape and portrait
mode, so any features added to either orientation need to be
supported by the same Activity.
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replicating small

What about super small screen devices?

Now that the landscape mode is taken care of it’s time to move on

to small screen devices. But as with any other issue, the first step

is always to replicate it in your local development environment.
Testing landscape mode was easy! All you had to do was switch the
orientation of the running emulator. But how do I make the emulator
device smaller?

Create an AVD for a swmaller screen device

The whole point of creating an AVD (which as a quick refresher
stands for Android Virtual Device) is to be able to run an Android
emulator mimicking a hardware device. Switching between landscape
and portrait mode worked on the same device, but making a smaller
screen requires a new device.

Making a new AVD is easy to do though. Go to Window — Android
SDK and AVD Manager. Select Virtual Devices and press “New...”.

Name the AVD APlIO- ™ ) ) Create new Android Virtual Device (AVD)

300-2%50 (AP| version "N
Name: A\ API10-300-350

number and streen size).

SFarget. . Android 2.3.3 - API Level 10 =3
CPU/ABI: ARM {armeahi)
Select AP Level l0. !
SD Card: i
(%) Size: 512 | MiB +4
() File: Bl:'n:
Snapshot:
¥ Enabled
Skin:
SC{Z {-)\c rcsqlu‘hon {‘,o NO Built-in: Default (WVGABOD) i
200 % 350 ?h(cls_ (*) Resolution: | 300 ¥ | 350
Hardware:
Property Value

Abstracted LCD density 240
Max VM application heap si 24
Device ram size 256

Override the existing AVD with the same name

Jelate

Press Create AVD
onte COn‘cigwcd.

-

L Cancel ) (Creare AVD)
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multiple device support

Launch your new AVD

The AVD is just a description of a device. Before you

can test your app on that AVD, you need to start it. A‘C{cr crca{:ing Your new AVD,
you'll see it appear in the
Virtual Devices list. Seleet the
new AVD from the list.

S

Android SD/X and AVD Manager

Virtual devices List of existing Android Virtual|Devices located at /Users/jonathansimon/.android/avd
Installed packages .
Available packages AVD Name TargN Mame Platform APl Level CPU/ABI
=~ API10-300-350 Android 2.3.3 2.3.3 10 ARM (armeahi)
~ standard Android 2.3.3 2.3.3 10 ARM (armeabi)
Repair...
With the new AVD

selected, press start. —7

w A valid Android Virtual Device. @ A repairable Android Virtual Device.
X An Android Virtual Device that failed to load. Click 'Details' to see the error.

o O o T )

5554:API110-300-350

noW running

The new AVD is "é O\

you are here » 185
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digging deeper into screen variations

Run the app on the swmall device

Now that the new AVD is running you can run the app on it
just like you would your original AVD. Run your project now
and you’ll see it running on the smaller emulator.

N

5554:API10-300-350

= il & 4:22

mre is the NASA Daily Image
SA Dail
ISR - RAIL Heads to the

small device

running on the Moon
emltor] o, 105¢p 2

186 Chapter 5

the app looked like at all
on the smaller phone

NASA Daily Image

GRAIL Heads to the Moon

You may have to :
select the emulator :
after trying to tun

your app.

. Your Android development environment
. knows about the emulators you have :
: running. And if you have more than one :
. emulator running, it will ask you which
. emulator you want to install and run

. your app on. If you closed your original

- emulator before launching the new
smaller device, you won't see this.

It looks really different!

There are always going to be little differences between devices
and emulators. But there shouldn’t be this drastic of a difference
in display between them! Let’s get to the bottom of this...

L oml B 2:22

This app

$ looks '{:o{:aII\/
diffevent eben
{:hough it's
the same sized
streen.

Set Wallpaper

The answer lies with pixel density...
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multiple support

Sereens Up Clese

There are two screen device properties that effect the way your

application looks and runs on a device.
o Screen Size
This refers to the number of horizontal
and vertical pixels on a screen.
480 pixels wide .
4 < \/owr fiest
300 pixels wide N 7 AVD
P S A———— 3t the
< 7 The AVD AN default
m— | 305{2 vesolution
A ereated '
800
350 pixels
pixels high
high
A 4
e Pixel Density
This refers to the abstracted number
of pixels in an inch.
1 inch
€ >
1 inch
0 ¢ >
s N
£ Super zoomed in view of
- Il inch squares on the -
6 two streens. Pixel tounts 3
A\ 2 are NOT +o stale. =
A 4
Per inch, the small screen phone actually has ,Q More pixels
twice as many pixels as the big screen. ovevr heve...
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tuning the small screen virtual

Edit the AVD’s pixel density

You can edit your the Pixel Density of the emulator you just
configured. Go the Window — Android SDK and AVD
Manager and select your new AVD. Click edit and you’ll
see the same dialog that created your AVD.

Under Hardware, there is a property called Abstracted
LCD density. This controls the pixel density of your AVD.

Edit Android Virtual Device (AVD)

Mame: APILO-300-350
Target: | Android 2.3.3 - API Level 10 R
CPU/AEI: ARM {armeabi}
SD Card: )
(%) Size: 512 | MiB =
O File: I3|.-,r
Snapshot:
@ Enabled
Skin:
() Built-in: Default (WVGAZ00)
(*) Resolution: 300 M 350
Hardware: Cl
ick on £he val
) . Property Value ue
Heve's the ‘3“‘ '—\> Abstracted LCD density 160 to edit. Set the
dcnsi‘t hardwavre Max WM application heap si 24 Delete
\/ Device ram size 256 va'“c £° ’60

?ro?crf\/'

Override the existing AVD with the same name

( cancel ) (( EditAvD )

Be sure to use a supported pixel density.

The Abstract LCD Density can only be set to 120, 160,
240, 213, or 320. If you edit your pixel density, you must
set it to one of these values.
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(Relstart the AVD and the app

Now that you've edited the AVD, close and
restart it to make the changes take effect.
Once you start the updated AVD, run the
app again and see how it looks.

Fa o

5554:API10-300-350

NASA Daily Image

GRAIL Heads to the Moon NOW tlle aﬂ) lool(s
S .| rigltt on the small
screen emulator!

Set Wallpaper

OK dude, so does this
mean you're finally
going to look at my
small screen layout?

_ @RA\N

PQWEWR
What updates would you make to the layout design
for small screens?

you are here » 189
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creating a special small screen

Update the design for small screens

Now that you can see what the small screen
layout looks like, you can also see that you
can’t make the same change you did for the
landscape layout. Even though they both
want to get rid of the buttons, the small
screen doesn’t have room for the buttons
next to the title and date.

190

What about just making
the buttons scroll with the
picture and the description
just for small screens?

Scrolling the buttons is a great idea!

You could relatively make a minor change to the
layout, just for small screens, allowing the buttons

to scroll on the screen after scrolling past the image
and the description. This is a bit of the best-of-both-
worlds as your regular screen sizes will still have the
buttons on screen, and just the small screens will
have to scroll. But at least they’ll see more of the
image like the landscape layout.

Time to make a new layout...
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Create a swmall screen only layout

Just like you created a landscape specific layout, you can
create a small screen specific layout. Open the new Android
XML File Wizard and create a new layout XML file as you
did before. But this time, add the size by selecting size from
the Available Qualifiers. Once added, select screen size
“Small” from the dropdown on the right.

/.06 New Android XML File

multiple device support

New Android XML File
Creates a new Android XML file.

&

Project | CHO5_NASA Image_of the Day

File activity_main.xm|

What type of resource would you like to create?

@ Layout (O values () Drawable ) Menu
() Color List Animator () Animation () AppWidget Provider
() Preference () searchable

What type of resource configuration would you like?

I

|Chosen Qualifiers

15mall

Available Qualifiers
& Country Code
[T Network Code
£E Language

¥# Region
Smallest Screen Width
Screen Width

Screen Height

Screen Size

Seleet size
Lrom the
Available
Qualifiers.

—p

f Orientation

Folder  fres/layout-small

Select the root element for the XML file:

[ LinearLayout [

Browse...

Cancel

Onte added, select
smal| (:Yom {:hc
d‘fOFdOWY\ ‘{'}.7
indicate a small
streen size.

When you click
Finish, a new layout
xml file will be
created in the layout-
small directory for
small screen phones.

The o\riginal
la\/ou{:.

The landseape
specific layout.

XML

main.xml main.xml

The new small
sereen layout.

|l 4

XML

main.xml
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building a special small screen

(oz2y Small Screen Layout Magnets

i
! Below are the magnets you need to complete the custom small
screen layout. Just like the landscape mode, the small screen layout
with the buttons in the Scrol1View is going to be really similar to
Bt the original layout. You just need to recreate the button bar inside the
ScrollvView. Use the magnets below to complete the layout.

\l(//ﬂ Ygur magncf&

<Button android:text="@string/setwallpaper”

android:onClick="onSetWallpaper”

android:layout width="wrap content”

android:layout_height="wrap content”

android:id="@+id/setWallpaperButton” />

</LinearLayout>

<TextView

<TextView Hid
andr01d:1d=”@+id/imageDate”

android:id="@+id/imageTitle”

android:layout_width:”fill_parent”

android:layout_width="£ill parent” android:layout height="wrap content
A = | ent”

android:layout height="wrap_content” andr°id1te’¢t5ize=”10dp”

d. id: 5 = ” id:
android: textSize="20dp andr°ld-1aYOUt_marginBottom="5dp" />

android:textColor=”@color/image title color”

<ScrollView
android:layout width="fill parent”

android:layout_height="wrap_content”

android:layout_marginTop=”5dp”

android:1ayout_marginBottom=”Sdp” />

<ImageView
android:layout_weight="1" >

android:id="@+id/imageDisplay” I
<LinearLayout

android:1ayout_width=”fill_parent”
android:orientation="vertical"

android:layout width="fill parent"

android:layout_height=”wrap_content”

android:layout_marginBottom="5dp”
android:layout_height="wrap content"

android:adjustViewBounds=”true”/>

android:gravity="center_horizontal" >
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( magnets.

multiple support

<?xml version="1.0" encoding="utf-8"?>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"

android:orientation="vertical"

android:layout width="fill parent"

android:layout_height="fill parent" >

<TextView
android:id="@+id/imageDescription”
android:layout_width=”fill_parent"

android:layout_height=”wrap_content” />

<Button android:text="@string/refresh”

android:onClick="onRefreshButtonClicked”

android:layout width="wrap_ content”

android:layout height="wrap_content”

android:id="@+id/refreshButton” />

</LinearLayout>
I </LinearLayout> '

<LinearLayout
android:orientation="horizontal”
android:layout width="fill parent”
android:layout_height="wrap_ content”
android:layout weight="0"

android:paddingTop="5dp”

android:gravity="center horizontal”

android:background="#££8D8D8D” >
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building a special small screen

”:g;;f“ Small Screen Layout Magnet Solution

. ]
Below are the magnets you needed to complete the custom small screen
layout. Below are the magnets you need to complete the custom small
screen layout. Just like the landscape mode, the small screen layout with
——

the buttons in the ScrollView is going to be really similar to the original
layout. You just need to recreate the button bar inside the Scrol1Vview.
Use the magnets below to complete the layout. You should have used the
magnets below to complete the layout.

<?xml version="1.0" encoding="utf-8"7?>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android" The voot
android:orientation="vertical" < vertical
android:layout width="fill parent" mea!rLa\/ou{‘,

android:layout _height="fill parent" >

<ScrollView

android:layout width="fill Y Bcginning of
a _parent < n .
e SevollView.

android: layout height="wrap content”

android: layout_weight="1" >

<LinearLayout

Vertical

. android:orientation="vertical"
mea\rLa\/ou{: — ]
as the s'mglc android:layout width="£fill parent

SevollView ¢hild.

android:layout_height="wrap content"

android:gravity="center horizontal" >

‘ <TextView
android:id="@+id/imageTitle”
android:layout width="fill parent”
android:layout_ height="wrap_content”
Heve ave the title android: textSize="20dp”

and date TextViews
as thildven o the
SevollView's vertical
LincarLa\/ou{i-

android: textColor="Q@color/image_title color”
android:layout marginTop="5dp”
android:layout _marginBottom="5dp” />

<TextView
android:id="@+id/imageDate”
android:layout_width="fill parent”
android:layout_ height="wrap_content”
android:textSize="10dp”

android:layout_marginBottom="5dp” />
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<ImageView
android:id="@+id/imageDisplay”
Here are the image android:layout width="£ill parent”
and dcscri\?{:'wh android:layout_height="wrap content”
Views, also as . - —
ehildven 4o the android: layout marginBottom="5dp”
Sevoll Vicw’s vertical android:adjustViewBounds="true” />
LineavlL a\/ out. <TextView
android:id="@+id/imageDescription”
android:layout width="£ill _parent”
android: layout_height=”wrap_content” />
<LinearLayout
android:orientation="horizontal”
ﬁ android:layout width="fill parent”
This is the start android:layout_height="wrap_content”
o£ the bu‘{:{:oh android:layout_weight="0"
panel divectly inline android:paddingTop="5dp”
as a Ch‘{'d of H“ android:gravity="center_horizontal”
SevollViews vertical android:background="#££8D8D8D” >

Linca\rLa\/ou{;child

<Button android:text="Qstring/refresh”
android:onClick="onRefreshButtonClicked”

’hSi de the bu tton android:1ayout_width=”wrap_content”
Lineavl. 3)’ out is android: layout_height=”wrap_content"
the same, both

the vefresh and

set wallpaper

button are added —
to the hovizontal

LincaYLa\/ou-{:. android:layout_height="wrap_content”

android:id="@+id/refreshButton” />

<Button android:text="@string/setwallpaper”
android:onClick="onSetWallpaper”

android:layout_ width="wrap_content”

android:id="@+id/setWallpaperButton” />

l </LinearLayout> '

| </LinearLayout> '
I </ScrollView> .

| </LinearLayout> '
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testing out the small screen

Now that you have the layout customized for small screens, run the
app and make sure your layout changes worked.

5554:API10-300-350

'NASA Daily Image When the app stars up,
he buttons ave hidden,

bu{: You ¢an now see

New Supernova Remnant Lights
the entive im&g&’

U

Maon, 12 Sep 2011

5554:API10-300-350

No buttons on
startup.

When 70u sevoll ALL
the way down, \/ou'll see

Jche (‘\u” bu‘{:‘{:on bar.

The small screen u]oJates look great!
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What about small screen landscape mode?

You've put a lot of effort now into customizing the

app for landscape mode, and small screens. All of this
because you really want to make the app the best on all
of these different devices! But so far, the issues you knew
about were raised by your users. But it’s your job as the
Android expert to think ahead for your users and
anticipate these layout changes.

With that in mind, take a closer look at the small screen
device again. You customized the main layout, the
landscape layout and the small screen layout.

But what about small screen landscape mode?

Turn the emulator into landscape mode (by pressing
CTRL-F12) and see how it looks.

5554:API10-300-350

| 'NASA Daily Image

New Supernova Remnant Lights Up

Man \\\ ‘ ( / & ) 5554:API10-300-350
~ Scro\\‘.\/

A 4

Wait, how did it {igure out the

lanc[scape small screen layout?
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determining the best

How Android determines the best layout

As you’re building and customizing your app for
multiple screen sizes and configurations, you can end
up with a lot of different layouts in your project. It’s
important to understand which is getting loaded and
why. Here’s a look at how the four layouts scenarios
have loaded their layouts.

o A normal device is in portrait mode.

Big streen in The |a\/och under

& portrait mode layout will oet
loaded.

— y Is the device in |
I/ N : portrait mode? YES
\ —
I R.layout. | el — XML
I ,:;{Zu ’| Is there a custom layout
. J : for this screen size? NO
S’ _ main.xml

9 A normal device is in landscape mode.

Big streen in ‘lrhc li\/ciu{:dum.i‘clr
ayow —land Wi
/_ 'ahdSLaPc mode Sc{: S 'w

:

Is the device in
portrait mode? NO

- ~ SRR

P ‘
; x Is there a custom layout
" R.layout. | emmmmiy- == : for this screen size? NO > |

main I g

\ 7 |

N s . ' i

R Is the.re a custom layout Y ’ mainxml
i for this landscape? eS.
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(5]

A small device is in portrait mode.

Small sereen in
@f portrait mode

The la\/ou{: undev

la\/ou‘t—sma“ will
9et loaded.

—_——— i. Is the device in
rd .
/ \\ portrait mode? YBS
I R.layout. |» l ' » ’ W'
| omain g Is there a custom layout
N s for thi > YES
N or this screen size! main.xml

4]

A small device is in landscape mode.

The |a\/ou‘{: under
la\/ou‘t—sman will
9et loaded.

Small device in
landscape mode

~

Is the device in

!/ - AN m portrait mode? No
\
I R.1 . » _)
. ...Zﬁut ,l l ' Is there a custom layout
\\\ v for this screen size? I es
-

Geek Bits

Check the online docs at http://developer.android.com/
guide/practices/screens_support.html for more detailed
information on how layouts are selected for other screen

Is there a custom layout
for this landscape?

No

—8

main.xml

sizes not covered here.

you are here »
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Shawn'’s happy with the app now

Shawn can see the entire space picture
without scrolling (which he’s thrilled
about). And if he wants to see the
description, refresh the app or set my
wallpaper, he can always scroll down. You
just made a happy user!

Awesome! The app looks
way better on my small

phone. You even thought
about landscape model!
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Now, about that icon...

Remember, Shawn did point out one other item that should You found this image on
be fixed before posting the app on the Android Market. He the web and want to
mentioned the app icon was the default icon and it would be f use it as the app icon.
a good idea to change it. It will definitely make the app more

polished looking to your users, so let’s do that now.

After some looking around on the web, you found some free
pictures of earth. One in particular looked great for the home
screen icon.

As you saw in Chapter 3, app images are stored in the res
directory. And the home screen icon is in there in a PNG
called icon.png.

The iton.png image undevr
these divettories are used as
the home streen app iton.

Ummm, no. How can
three separate images
control one app icon?
That's crazy!

There are multiple images just like there
are multiple layouts.

You have to build different layouts to optimize for different
screens. And you have to include different images too. Let’s
see what the different images are optimized for...

you are here » 201
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Different images for different pixel densities

Earlier in this chapter, the first small screen AVD

you created looked weird because the pixel density
was wrong. Buttons and images were too big and
everything looked really squished on the screen. The
same weird appearance problems would happen if you
use an image that’s too big or too small for a device’s
pixel density.

Andproid solves this problem by breaking devices down
into groups of pixel densities (high, medium, and large)
and allows you to include images for each group. Then
just like the layouts getting chosen at runtime, image
resources are dynamically loaded based on the screen
size the app is running on.

Android devices are broken ..Which map to the separate folders
down into these groups... under the res directory with images

S —— just for that density group

low pixel density
i (around 120 DPI)

medium pixel density
i (around 160 DPI)

high pixel density
(around 240 DPI)

extra high pixel density

(around 320 DPI) T

/\_ This device dcnsi{\/ grouping is brand new, so
old versions of Android won't support it.
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This way, once the images are
displayed on the device, they are
all about the same size.

Real size is the whole reason for the
pixel density groupings.

If you have a screen with a pixel density of 240 DPI
and an icon that is 240 pixels wide, it’s going to be
one inch wide rendered on the screen. And if you
have a 120 DPI screen with a 120 pixel wide image,

it’s also going to be one inch wide rendered on the
screen.

Let’s say for example that you only had the large 240
: pixel width icon. If you displayed that on the 120

< DPI screen, it would render 2 énches wide! Twice
as big as the large screen.

That’s why the first AVD that you created had suck big

N & Y buttons and icons, when the pixel density was wrong;

—_— Larger icon for high

\Lr R Medium sized

qu resolution phones

These all vender on the
vespective sereens to be

around the same size.
icon for medium \‘

\
_ﬁ resolution phones

Andrnld

-

uu Small icon for low
_ﬂ resolution phones

you are here » 203
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Image standards *

As you’re quickly learning. with all of the different .

device?s, there z}r'e lots of v'aria.ti(')ns in screen s.ized D; thosy
and pixel densities. Android divides these up into :
manageable groups to make things easier. But that’s

not enough to make a consistent look and feel.

To solve this problem, Android has a published set Visit http://developer.
of guidelines that encourage standards. One of these android.com/guide/
standards is the image size of the home screen icon. practices/ui guidelines/

index.html and familiarize yourself
with the Android UI design guidelines.

The guidelines define pixel dimensions for launcher icons at each pixel density.

36x36 pixels

48x48 pixels

72x72 pixels

thereqare no R
Dumb Questions

Q,: Are there any other design requirements for the icons? Q: The design requirements for these icons look really

complicated! Is it worth it to seek a professional designer’s
A: The icon design guidelines list a number of other design help?
attributes to use for your home icons. These include recommended
margins, colors, drop shadows, and more. A: Yes. Apps are becoming much more graphics intensive
and can often benefit form the help of a professional designer.
Q: Wow, that sounds like a lot of different requirements. This is especially true of your launcher icon which will be one
Are there some examples? of the first things your users see! If you work with a designer,

point them over to the Ul guidelines page as wellas http://
developer.android.com/guide/practices/
ui guidelines/icon design.html#design-
tips for more information on working with graphics in Android.

A: Absolutely. The icon design guidelines page includes a
number of different example icons you can use for reference.
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Home Icon Magnets

Below are the density specific folders under the res directory. There
are magnets for the picture of earth icon resized for each pixel
density. Drag the home icons on the squares to the right of the
folder they belong to.

: Drag the

: appropriate
k home streen

: iton to eath

: ansi{:\/ s\?cti@ié
divectory.

This iton is
This iton is 40x48 pixels.
3bx3b pixels.

This iton is
1212 pixels.

you are here » 205
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the right of the folder they belong to.

Home Icon Magnet Solution

Below are the density specific folders under the res directory. There
are magnets for the picture of earth icon resized for each pixel
density. You should have dragged the home icons on the squares to

This T2x1L pixel iton is

[ for the high vesolution
devices and goes in the
hdpi divectory.

This 46x48 pixel

icon is for the medium
~— vesolution devites

and goes in the mdpi

divectory.

This 36x36 pixel icon is

[ for the low resolution
devites and goes in the
ldpi divectory.
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— Test DRive

Now that you have optimized icons for each pixel density, run the app in both AVDs and navigate to the home

screen. Note the updated icons.

& ull B 2:34

On the large sereen high
pixel ansi‘E\/ device, the
T2x72 iton is used. But
s{:i”, it \)us{ looks normal.

Downloads

Messaging Music NASA Daily NASA Daily
Image Image

. ® &

Search Settings  Spare Parts

Downloads  Email Gallery Gestures

Builder

<

MNASA Daily  Phone

Speech

Recorder
Image On the small sereen

o medium pixel ansi{:\/
.\ { # . device, the 48x443

Search Settings Spare Parts  Speech icon is used. Bu{-’
Recorder again, it Jus{‘, looks

ﬁ norma|»

Two screen sizes, two pixel densities and different image to
make the images look appropriate on each. Perfection!
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This is looking great. I
think it's finally ready
for the market!

It looks like the app is ready
for the market

After building the app, tweaking the
layouts for screen sizes and orientations,
and polishing it off with the home icons,
it’s ready for people to download and run
in from the Market. .

TODO:

Maybe some mention of the .
market deploy heve, or explicityly
if we do a thapter 52 for
deploying 1o the mavket...
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£ o Off Piste

_‘

A

Cover movxe Lon(:ig,wa{:'\ons \

This thapte
and one ovientation
o\ﬂjmiimg the \a\lou
and Yo\r{'xai{: on sm
Add an additional set

streen sized phones:

—

multiple

support

You’ve done some great work optimizi
€ > gre ptimizing your layouts for different devi
some additional directions to explore if you're looking for more! evices. Here are

v tovered one stveen size
tuskomization: Tey

£ for both landseare

all phones and large phone-
of \a\[ou‘l',s for medium

Rearvange the stveens for
oricw[:a{:ion changcs

You made a small hange between orientations,
moving the buttons 4o a bekter lotation. But
think of some extreme thanges You could make
hat would benefit ovientation diffevences.

Think about adding Leatuves or drastic |a\/ou{:
diffeventes between orientations. Think about
how this will ekfect the user experience. |s it

beneficial or a distraetion? Also, +hink about how
the Activity might need o thange i you have
(:unc*{:ionali{:\/ in one ovientation but not another.

Makc movre AVDS

ZZo: Cu\r\rcn::ly ha:éc one AVD for lavge
eens and one for small. Ty ereats
: ﬁcw move so You tan test waY:iill'l‘a
d?&c'argc la)'ou‘l:s against multiple
ittevent sized Al/Ds. Wateh Your

layou
by t managers dynamically vesize
ased on sereen sizel

209


http://

picking the important

A Your Screen Toolbox

Now that you’ve optimized your

app for different screen sizes,
orientations and densities, you
can make all your apps look great
across multiple Android devices!

Seveen Size

o small streens ave at least
@ normal streens are at least 4’70d\>%320d\>

arge sereens ave at least b40dpx4@80dp
eveens ave at least 260dpx120dp

42 bdpx320dp

ol

o xlarge s

¥¥ dp is denisty independent pixels FH

_ Pixel Dcnsi{:y
e ldpi is avound 120dpi
® mdpi is around | 60dpi
@ hdpi is around 240dpi
@ xhdpi is avound 320dpi

*¥ dpi is dots pev inch ¥

210

Create multiple AVDs for different screen
sizes.

Change emulator orientation by pressing
CTRL F12.

Create landscape layouts using the New
Android XML file wizard and adding the
landscape qualifier.

Create small, normal, and large screen
layouts using the New Android XML file
wizard and adding the landscape qualifier.

You can combine qualifiers and make
layouts just for one size and orientation, like
small and landscape.

Adjust the pixel density as you create new
AVDs to test the correct resource loading.

Create custom resources for each pixel
density you support.

You can edit AVDs after you create them to

adjust screen size and pixel density. But it's
still a good idea to have a few AVDs created
with configurations for testing.

Replace icon.png with a custom icon for
your app, noting the specific icon sizes for
each pixel density.
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6 tablets

* | |
Running your apps on *
. big(ger) screens

*

Forget itl I'm done
with this band.

That may actually be
the cheesiest thing
T've ever heard.

That guy is of f on his own.
What he doesn't get is that
the whole band working
together is way cooler than
him by himself!

There are more than just phones in the world of Android

devices. In the last chapter, you learned how to customize layouts to target different

phone screen sizes and device orientations. But now you want to take advantage of some
of the other Android devices out there like tablets. Some of the same strategies still apply,
like creating base layouts and optimizing for screen sizes and orientations, but you'll learn
about new features to support tablets. You'll also learn about a cool new feature called

fragments that allow you to configure, and reconfigure the content on the screen based
on screen size. Let’s get going!.

this is a new chapter 211
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Bobby wants to run the NASA app on a tablet

Bobby’s school is running an experiment and
gave everyone in his class an Android tablet.
Naturally, the first thing Bobby wanted to do
was check and see how his NASA Image of
the Day app looks on his brand new tablet!

T've been having a TON of fun with the
NASA Image of the Day app. And now
that I've got this new tablet, I can wait to
see the NASA app running on it!

Install the app on a tablet.

The app is already up on the market, so
you can download it from any device...
including a tablet! You can also install the
app directly on the tablet just like a phone.

Let’s see how it looks...

212 Chapter 6
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The app doesn’t look so good

The title is really small on this huge screen, the image is
centered with too much blank space, and the text goes
all the way across the screen. It looks bad because we

are running a layout that was designed for a phone and
running it straight on a tablet.

The app loaded Hm;
The title is There is a very lavae landstape layout, since
too small. amount of blank space. this is in landseare mode-

NASA Daily Image

Cxpedition 28 Lands
o 20t

Set Wallpaper

Rcally wide
Android tablet users describe apps stretehed text..

like this as heing lnum?\\ngi{iec[!

Sinte they act like they
are running on hwnongous

yhoncS,’
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What about all that blank space?

Right now, the app has a lot of blank space
when it runs on a tablet. Bobby’s teacher,
Kevin, has an idea for you.

Why don't you fill up some of
that free space by displaying
NASA educational news?

Adding a second feed sounds like a
great way to fill out the app!

Since the school gave out tablets, all of Bobby’s
classmates have them now. And they all want

to run the NASA Daily Image app. While they
are looking at the daily image, a NASA feed
displaying information specifically oriented
around education sounds like a perfect fit. So
you’re not just adding stuff to fill out the screen,
you’re going to be adding additional useful
content for your tablet users.

Bobby's
Leather Kevin.
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The NASA education news feed activity ¥

Kevin thinks this is such a good idea that he
built the Activity for you to display the NASA
Educational News feed.

Download the sample code for Chapter 6. There

is a project called CHO6_NASA Image

of the Day that includes a new Activity for

displaying the NASA Education News feed in
NasaEdNews. java.

You’ll be taking this code and the code you’ve
written in earlier chapters to make these two
Activities work together for a tablet app.

An activity displaying the
NASA edutation new feed.

NASA Participates In Space Farm 7
Mission At The Rock Ranch Ga

off event.

NASA Seeks Undergraduates To Fly
Research In Mlcrograwty

1 Flight

Program.
NASA Offers Shuttle Tiles And Space

Food To Schools And Unlver5|t|es

NASA Family Education Night Set For

Cramt+ 1N

* Do t}us'

Download the sample projects i fyou
haven't already. Open the project
CHO06_NASA_Image_of_the_Day
and you'll find a new Activity called
NasaEdNews and all of the feed
parsing code to make it work.

You’ll learn all about
lists in the next chapter

The NASA Education News
Activity 1s displaying each

. result in a special View called a ListView.

. You’ll learn all about them and how to build

. and customize your own in the next chapter.

. Tor this chapter, you can use the sample code
. you’ve downloaded.
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How do you want the app fo look?

There are a number of different ways to
design the app to include both the daily image
and educational news. Here is one design that
uses space well, and also keeps the news off to
the side as secondary information.

The design of the image
0‘(" the day settion is
/ mos{:ly unthanged.

The design of the news
list also vemains vasically
unthanged, just a vertical
list o(: news items.

1

Pieture title Refresh

Set Wallpaper

Pieture Date

Pieture deseviption

v

News [tem |

NCWS H‘,cvn 2-

Ncws H‘,Cm 3

News [tem &
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The plan

There are a number of different ways to
design the app to include both the daily image
and educational news. Here is one design that
uses space well, and also keeps the news off to
the side as secondary information.

1. Update your development environment

Android tablets are running Android version 3.0
and above. In order to be able to develop tablet
specific Android functionality, you’ll need to update
your development environment to use an Android
platform 3.0 or above.

2 Cowmbine the activities

The code for the Nasa Image of the Day and the
Education News feed are in two different Activities.
These need to be combined into a single Activity to
they can be displayed on the screen.

3. Test the new combined activity

You’re going to be moving a lot of code around to
make both Activities display on the screen together.
As always, you’ll need to test your code and make
sure nothing is broken (and fix it if it is)!

working feeds

[nstall new

\( Andvoid ?la{‘,‘CO\rm.

I ——————

B\

Disyla\/ two activities

on one streen.

=)=

Test all your tode

when \/ou'\rc done.
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Add a new platform

In Chapter 1, you installed all of the Android development tools,
including the base SDK and one version of the Android platform
(Android 2.3.3, API Version 10). Tablets use a later version of
Andproid starting with Android version 3.2 (API version 13).

Andproid is built to handle these differences by allowing you to install

multiple platforms at once in your development environment. To

work with Tablet specific functionality, start by installing Android 3.0.

Launch the Android SDK and AVD Manager sclect Available Android SDK and
Packages, and install Android 3.2. AVD Manager

SClCC£ AVallablc Virtual devices 5SDK Location: fUsers/jonathansimon/android-sdk-mac_x86/
Installed packages
Packascs‘ \ Available packages Packages available for download

¥ & Android Repository

[=] Documentation for Android SDK, AP 13, revision 1
¥ 5 SDK Platform Android 3.2, API 13, revision 1

Seleet Android

vevsion 3.2.

Android SDK and AVD Manager

I SDK Platform Android 3.1, API 12, revision 3
b 1 SDK Platform Android 2.3.3, API 10, revision 2
b SDK Platform Android 2.2, APl 8, revision 3
i SDK Platform Android 2.1, AP1 7, revision 3
| 4 & Samples for SDK APl 13, revision 1
> db Samples for SDK AP 12, revision 1
» [ Android Compatibility package, revision 3

b #= Third party Add-ons

0Doo0o0roOO

oooo

- 3 J 4 -
Description
Android SDK Platform 3.2, revision 1

Press [nstall

Add Add-on Site... Delete Add-on Site... # Display ( Refresh ) Install Selected gClCC{:Cd WhCV\

complete.

thereare no .
Dumb Questions

Q- How come Android versions have a version number and Q How come there are separate versions for Android and
an APl number? Google platforms for each release?

A: Since your app will be running on multiple Android versions A: The base Android platform versions include the core Android
simultaneously, the Android platforms are very specific about API platform. Google provides an extended version of each platform
changes. And the version number isn’t enough to let you know with additional APIs including maps and other cool add ons.

what version the APl is. For example, 2.3 is API version 9, 2.3.3

is APl version 10, and 3.0 is API version 11. Since the numbering

jumped from 2.3.3 to 3.0, the API version helps keep versions in

sequence.
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Setup a tablet AVD

Now that you have a new Android platform version
installed, you need to setup an Android Virtual
Device (AVD) that uses it. Then when you launch
that AVD, you’ll be running an emulator with the
latest version. And in this case, we’ll want to setup

tablet dimensions since we’re testing tablets.

(7 ) Create new Android Virtual Device (AVD)

working with feeds

Mame:
Name the AVD
something that will
help you remember CPUARE
which one it it. Msing F) 5D Card:
tombination of version
and size will help you
o\uick|\/ £ell Your AVDS
apart.
Snapshot:
Skin:
Hardware:

Seleet the

API13-Tablet

Pla{@orm You

%ﬁ ("Android 3.2 - API Level 13

_ ARM (armeabi)

& — just instaled.

@ Size:

[ MiB B
) File: " Browse...
¥ Enabled

Select the

(*) Built-in: | Default (WXGA) P e fault size,
() Resolution: ® WX&A
Property Value
Abstracted LCD density 160
Keyboard lid support no Delete

Max WM application heap si 48
Device ram size 256

[ Override the existing AVD with the same name

[ Cancel )

{ Create AVD )

when \/ou'\rc done.

you are here »

Press Create AVD
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Start the tablet AVD

Once your new tablet AVD is setup, start the
AVD by going to Android SDK and AVD
Manager — Virtual Devices and launching the
new API13-Tablet device.

You’ll notice it looks a lot different from Android

2.3.3. This {akes - ol
This is the new the aFFf installed on
home stveen. he device.

5554:API113-Tablet

W\J

These three buttons are the back button, the
home streen button, and the menu button
rcsycLH:ully. They have been moved to soft
bu‘H‘,Ons {:o\r {:ablc{‘,&

Now let’s run the app on the tablet AVD
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Run the app on the tablet AVD

Now that the tablet AVD is running, you can
run your app on that AVD as you normally
would (using the play button or right clicking on

the app in Eclipse and selecting run). The app is running in
the emulator.

5554:API13-Tablet

NASA Dally Image

Expedition 28 Lands

Android will check where you want to run your app.

If you have both Android I£ you have multiple AVDs vunning or
emulators running and devites tonneeted, you'll get a dialog
you run your app, you'll \[. like this when You run Your app.

be shown a dialog with Android Device Chooser

the available devices. You Select adevice compatible with target Android 2.2.

(=) Choose a running Android device

can then choose where you

Serial Number AVD Name Target Debug State
want to run the app from B emulator-5554 API13-Tablet + Android 3.2 Yes  Online
B emulator-5556 standard + Android 2.3.3  Yes  Online

the list of devices.

() Launch a new Android Virtual Device

AVD Name

APl Level  |CPU/ABI Details
armeabi)

Target Name
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Combine the activities

Now that you have the app running in
the tablet specific emulator, it’s time to
start implementing the design changes to
combine the activities on one screen.

The tode for the image of the
day is in the Nasalotd Activity.

l

The ¢ode for this
streen is in the

NasaEdNews Activity.

/

\

[mage of the day

Edutation News

One combined activity

One way to make this work would be to combine both
the Image of the Day and the Education News Feed
Activities into one single combined Activity. There
are a few big downsides to this.

First, you would be duplicating code since you want to
be able to keep the Activities separate to run just one at
a time on a small screen device. On top of that, right
now the code for each function (the image and the news
feed) 1s encapsulated in an Activity. And it would be
great to keep them that way.

222

You could make one combined
Activity to Jisplay hoth

Activities on one screen...
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Wouldn't it be dreamy if you could

combine multiple Activities in a single screen
without having to combine them into one giant
Activity. But I know it's just a fantasy...

you are here » 223
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Use fragments

It’s a natural progression to add more features per
screen once you move to the larger screen sizes of
tablets. But since Android devices take on so many
different shapes and sizes, it’s important to remain
flexible and be able to arbitrarily combine parts
of different screens.

But it’s equally important that the functionality
for the screen part stay tightly coupled to the
screen part that is rendered.

'To solve these needs, Android introduced the idea
of screen fragments.

On a tablet...

Users will see both fragments on a single
screen. And the logic to drive each screen
art is in a separate fragment.

Image of
the Day

Education
News

224

Image of Education

the Day News

On a phone...

The fragments can be configured to run on
separate screens, one for each fragment.

Image of

the Day Education

News
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... but the codebase is built on activities

Fragments sound like a great idea, but right now your
codebase is built on Activities, not fragments. Without
rewriting your app from from scracth, you need to convert
those Activities to fragments. How are you going to do it?

You have two Activities... ... you want to fragments and a Screen.

Image of : E
—— Activities.
Education
News
Fragments /\\
Education

«— Seveen to
display the
‘Cvangh{S-

News

Converting your existing app to use fragments

Here are the steps you’ll take to convert your existing
app to use fragments without rewriting it from scratch.

o Convert your existing Activities to fragments.
This will allow you to combine them into a single screen.

Create a new Activity that will display the two fragments.

Add the two fragments to the new Activity.

© © O

Test and bug fix as needed.
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Extend fragment instead of activity

Start by opening the NASA Image of

the Day Activity (in NasaIotd.java).

Change the class declaration from extending

Activity to extending Fragment. Extendin

2 \cragmcn-t
ac{:ivib/‘

instead o

@ Nasalotd java 53 ™

package com. headfirstlabs.chds.nasa. ot

@import java.io.I0Exception;[]

private final static String TAG
private static final String URL

= Nasalotd.class.getNome();

= "http://www.naso.gov/rss/image_of_the_day.rss";
private Hondler handler;

private ProgressDialeog dialog;

private Bitmap image;

LOTS of evvors.

| = public wvoid onCreate{Bundle savedInstanceState) { (Each liy\c iV\
1% super.onCreate(savedInstanceState); .
5 Setton the margin is an
handler = new Handler(}; |
refreshFromFeed(); = | CY'V'OY‘).
¥ mj
= private void refreshFromFeed() {
il dialog = ProgressDialog.show(this, "Looding”, "Loading the Image of the Day"); L |
| = Thread th = new Thread(new Runnable() {
a = public void run() {
IotdHandler iotdHondler = new IotdHandler(};
iotdHandler. setlistener(Nasalotd. this);
try {
8 iotdHandler.processFeed(Nasalotd.this, new URL{URL));

} catch (Exception e} {
e.printStackTrace();

LB

}
}

1

th.start();

You told me to extend

Fragment and now I

have all these errors.

What gives?

Extending fragment is the right thing to do...
But there are a few other changes you’ll need to make in
your development environment and the Fragment itself for
everything to work seamlessly.

Let’s start by updating your development
environment...
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Set the android version for your project

If you hover over the line in the margin of the
Eclipse editor, you’ll see an error saying that *
class Fragment is not found. Right now, you’re

probably wondering how the Fragment class

_ 2
couldn’t be found if you’re running the app on a r D > tb S’

tablet running Android 3.2!

The answer is that even though you’re running
the app on an Android AVD running Android
version3.2, your project is still set to build using
version 2.3.3. And Fragment’s hadn’t been
released in Android 2.3.3 so the class Fragment
couldn’t be found.

Update the Android version building
this project by going to Project
Properties (right click on the project)
and select Android. Then select a build
target of Android 3.2.

Andvoid property streen

f in Project Properties.

Properties for CHO6_MASA_Image_of_the_Day

[ type filter text ) Android o v
Resource
Android _ Project Build Target M
Builders :
» Google Target Name Vendor Platform  APIL
Java Build Path [] Android 1.5 Android Open Source Project 1.5 3 ey
P Java Code Style [] Google APIs Coogle Inc. 15 3
»Java Campiler ] Android 1.6 Android Open Source Project 1.6 4
¥ Java Editor [l Google APIs Google Inc. 1.6 4
Javadoc Location ] Android 2.1-updatel  Android Open Source Project 2.1-update 7
Project References [_] Google APIs Coagle Inc. 2.1-update 7
Refactoring History [ Android 2.2 Android Open Source Project 2.2 8
Run/Debug Settings [_] Google APIs Google Inc. 2.2 8
I Task Repository [ Android 2.3 Android Open Source Project 2.3 9
Task Tags [_] Google APIs Google Inc. 2.3 ]
[ Android 2.3.3 Android Open Source Project 233 10
[] Google APIs Google Inc. 233 10
] Android 3.0 Android Open Source Project 3.0 11
Select ] Google APIs Google Inc. 3.0 11
[ Android 3.1 Android Open Source Project 3.1 12
And\roid 32— — [] Google APIs GCoagle Inc. 3.1 12 W
w@ Android 3.2 Android Open Source Project 3.2 13 |+
] Coogle APIs GCoogle Inc. 3.2 13 |¥
)4 >
Standard Android platform 2.3.3 i
4
Press OK
when done.
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Why do you still get errors?

After you select OK, setting the Android platform
version for your project, Eclipse will automatically
rebuild your project using the new platform. The
Fragment class should be found now, but there are
still many other errors to contend with.

Fragments aren’t activites ... but they do have access to
themselves... their Activity.

The mmplementation of the NasaIotd Fragments can’t be launched by

relied on several methods inherited themselves. Instead, your app will still
by subclassing Activity. But be launched by an Activity, and
Fragment doesn’t extend Activity, that Activity is going to assemble the
and now NasaIotd extends Fragments to display on the screen.
Fragment not Activity, so those But the Fragment can get a reference
methods are out of scope. to the Activity that added it to a

screen using the method getActivity.

This code will throw a compiler error

This line 1s from the iotdParsed method and is getting a reference to the Title TextView
using the £indViewById method. But that method doesn’t exist in Fragment.

TextView titleView = (TextView)

findViewById (R.id.imageTitle) ;

(:ind\/ich\/ld doesn't exist in «Cragma\{:

and will cause a compile error.

This code works

Here is the same line of code modified to work in a Fragment. Notice that getActivity is called
before £indvViewById. This gives a reference to the Activity that launched the Fragment.

TextView titleView = (TextView)

getActivity() . findViewById (R.id.imageTitle);

Calling getActivity veturns a veferente to the Activity that
disyla\/ed the ‘(:ragmcn‘t- Then You tan eall ‘FindVich\/'d
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_ @auoharpen your pencil
S

handler.post (

Below is the iotdParsed method that is called when the parser
completes parsing and the results are displayed on the screen.
Modify the code below to use getActivity () to retrieve the
Activity and make this Fragment work correctly.

public void iotdParsed(final Bitmap image, final String title,

final String description, final String date) {

new Runnable () {

public void run() {
TextView titleView = (TextView)
findViewById(R.id.imageTitle) ;
titleView.setText (title);

TextView dateView = (TextView)
findvViewById(R.id.imageDate) ;

dateView.setText (date) ;

ImageView imageView = (ImageView)
findViewById(R.id.imageDisplay) ;

imageView.setImageBitmap (image) ;

TextView descriptionView = (TextView)
findViewById (R.id.imageDescription) ;

descriptionView.setText (description);
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_ % harpen Your pencil
\ ‘*x solutlon Below is the iotdParsed method that is called when the

parser completes parsing and the results are displayed on
the screen. You should have modified the code below to use
getActivity () toretrieve the Activity and make this
Fragment work correctly.

public void iotdParsed(final Bitmap image, final String title,

final String description, final String date) {

handler.post (
new Runnable () {
public void run() {
TextView titleView = (TextView)
gcfAbhﬁfyO.findViewById(R.id.imageTitle);
titleView.setText (title);

TextView dateView = (TextView)
sc{Abﬁﬁfyo.findViewById(R.id.imageDate);

dateView.setText (date) ;

All of the ‘FindVich\/'d

calls need to be preceded

by getActivity.
ImageView imageView = (ImageView)

sc{AbhﬁfyO.findViewById(R.id.imageDisplay);

imageView.setImageBitmap (image) ;

TextView descriptionView = (TextView)
Scfﬁtbﬁfyo.findViewById(R.id.imageDescription);

descriptionView.setText (description) ;

' -*‘ Go through the Activity and look

Do ﬂﬁS' — for other errors that can be fixed by

calling getActivity before the

' method call not being found.
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Update the lifecycle methods

The lifecycle methods of a Fragment are also a bit different than
Activity. One of the major differences are lifecycle methods that
allow code to execute when lifecycle methods happen on the associated
Activity.

Another major change is in onCreate in your Activity, you configured
the Activity and set the view. With Fragments, onCreate is
separated into two methods, with an additional method added called
onCreateView which returns a View. This allows the Activity to
control the view generation and query the Fragment for their Views.

These methods are based on
M:ccylc events in the Ac{:ivijc\/

You set the view in Activity onCreate,
but for fragments these ave separvated
out into onCreate and onCreateView

onCreate

—> View

onActivity
Created

onCreate

onAttach %

You'll almost always override
these three methods.

——— N ——————

Justlike Activity, there are a

number of lifecycle methods you onCreate
. onCreate 1
can override from the Fragment View
base class. But you’ll almost always
override these three.
Initialization and Create and veturn
con-("igu\ra{:ion the View 4o use

working feeds

Start anything needed
after the Fragment
starts.
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Verify the lifecycle methods

The only lifecycle method overridden in NasaIotd
is onCreate, which contains all of the initialization
and configuration for the Activity. When
migrating to Fragments, this code needs to split
up since the lifecycle includes separate creation.
attachment, and rendering methods to facilitate
combining fragments.

The handler creation and invoking the feed refresh
can still happen in onCreate.

The handler and vefresh
¢an stay in onCreate

refreshFromFeed() ;

But the view creation has to happen separately.
Fragment has a special lifecycle method that returns
the View for the Fragment called onCreateView.
But rather than returning an R constant for the View
XML, you return an instantiated View.

public void onCreate (Bundle savedInstanceState) {

super.onCreate (savedInstanceState) ;

%ghandler = new Handler();

setContentView (R.layout.activity main);

Setting the content view needs o thange
sinte Fragments need to veturn their view
in onCreateView vather than setting the
tontent view ‘co\r the entive Activity.

onCreateView veturns

/- an instantiated View.

232 Chapter 6

public View onCreateView (LayoutInflater inflater,

ViewGroup container, Bundle savedInstanceState) {

//View instantiation goes here
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Wait, how are you
supposed to instantiate
a View? I thought Android
did that for you!

You can instantiate Views yourself, too.

The setContentView method is a helper method
that takes an R file constant and creates a View.

This works internally by looking up the XML layout
defined by that constant, parsing the file, and creating
and configuring each View specified in the layout.

This creation of real Views from layout
XML is called inflation.

The |a)'ou{: XML

ile goes in.

The La\/ou{:lnﬂa{cr protesses
the layout XML file and Doce indlated, the View can be

instantiates the Views that
ave destvibed in the XML file.

veturned in onCreateliew
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http://

inflating views

Using Layoutinflater

It sounds like a LayoutInflater will do the
job, but where do you get the LayoutInflater?
There are a few parameters passed in to the
onCreateView method, and one of them is a
LayoutInflater. And you can use it to inflate
your View defined in the Fragment’s layout.

A la\/ou{: imfla{:cr is Fasscd in to
F\ragmcw{:'s onCreateV/iew.

4
public View onCreateView ( LayoutInflater inflater,

ViewGroup container, Bundle savedInstanceState) {

‘/ou will inflate Your
la\/ou{: in here

Inflating the layout

The inflate method on LayoutInflater take

the R constant of the layout you want to inflate as
an input parameter. It also takes a root ViewGroup
that helps the LayoutInflater configure the
internal layout inflation. The method also takes a
boolean parameter indicating whether or not to

attach the layout to the ViewGroup being passed in. The inflate

method from
\[- La\/ouﬂ Nflater

public void inflate (

The R tonstant for the
int layoutId, < layout you want 4o inflate.

ViewGroup root, S—__ The ViCWéy-ouP voot {o
boolean attachToRoot Coh‘pigu\rc la)'ou‘l: inflation.

Indica{:ing whether or not 1o attach the
inflated view to the View§roup. This is
9oing to be false for fragments.

234 Chapter 6


http://

working with feeds

onCreateView Magnets

Below are empty methods for onCreate, onCreateView, and
onStart. Complete the methods with the magnets below paying
close attention to which code belongs in each method. Not all of the
magnets will be used, so you will have some left over.

public void onCreate (Bundle bundle) { [nitialization and

4/ Con‘(:igura{:ion

tode in heve.

public View onCreateView (LayoutInflater inflater,

ViewGroup container, Bundle savedInstanceState) ({

[nflate and veturn the
«— view for the fragmcn{:

public void onStart() {

Call the vefresh method

<—_ in here to be sure the
} view was treated

I super.onStart() ; '

IeerShE rom E‘eed lalldler =
( ) . new Ha!ldler () ; setC - (

R.layout. activity_main

you are here »
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onCreate View Magnets Solution

Below are empty methods for onCreate, onCreateView, and
onStart. You should have completed the methods with the
magnets below paying close attention to which code belongs in
each method. You should have extra magnets left over.

public void onCreate (Bundle bundle) {

I super.onCreate (bundle) ; '
The handler ¢an still be

handler = new Handler(); | < treated in onCreate.

public View onCreateView (LayoutInflater inflater,

ViewGroup container, Bundle savedInstanceState) {

|n£b{£ fhclayouf using fhc|870ufin£h£cr
passed in, and inflating the activity_main layout.

inflater.inflate(

return

R.layout.activity main

container,

public void onStart () {

| super.onStart() ; . Refresh the feed in on start,

this way, onCreateView will have
refreshFromFeed(); |<— already been called and the views

} will have been ¢reated.

Theve is no need to call

setContentView( | € setContentView since
onCreateView veturns the view.
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Convert NasakdNews to a fragment

You’re done converting the Nasalotd to a .

Update your version of

Fragment, but now you have to do the same
NasaEdNews to be a

updating to NasaEdNews. They both need o .

---’.» F t d t
to be Fragments so you can add them to the D@ tbls' tﬁeiznére]gngaecscor ingto
screen. '

Extend fragment
\f instead of Activity.
public class NasaEdNews extends Fragment implements EdNewsHandlerListener ({
private static final String URL = "http://www.nasa.gov/rss/educationnews.rss";
private Handler handler;

private EdNewsAdapter listAdapter;

public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
handler = new Handler ()

Doﬁftdl
BT C O b o i RO . CO. LIEWS T (’—’

setContentView

public View onCreateView(LayoutInflater inflater,
ViewGroup container, Bundle savedInstanceState) {

return inflater.inflate(R.layout.ed news, container, false);

public void onStart () { [nflate the b70u£

[ v ew.
super.onStart () ; n onC ca{:c\/lc

listAdapter = new EdNewsAdapter();
ListView listView = (ListView)
Get a vebevente = getActivity () .findViewById(R.id.ed news list);

{D'Hm ACﬁVﬁVJ listView.setAdapter (listAdapter) ;
fhcn eall

QindVichyld

refreshFromFeed () ;

}
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Make the surrounding activity

Now you’ve converted both Activities to
Fragments, but you can’t launch a Fragment on
it’s own. You can combine the Fragments in an
Activity and display the Activity... but you don’t
have an Activity in your app.

Now you’ll make a new Activity, and render
the Image of the Day and Education News
Fragments in that new Activity.

This is the new Acetivit \/oulll
tveate to display the fragments.

yd

(/
Nasappp (Activity)

'magc of the Day Education News
(Fvagmcn{') (Fragmcw{')

L

N
-/

\ (

These ave the two Fragments you Jusﬁ
converted from Activities. These will be
dis?la\/cdi in Your new AC{iVi{:\/.
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o Create a new Activity java class
In the Eclipse Package Explorer, navigate to the
project source (CHO6_NASA Image of the Day
if you’re using the example code). Go to src/com/
headfirstlabs/ch06/nasa/iotd. Right click
on the iotd package and select New — Class. Call the
new class NasaApp. java.

CHO6_NASA _
Image_of_the_Day

com.headfirstlabs.
) ch06.nasa.iotd

e Create new layout
Now go to File — New — Android XML File.
Select Layout s the type of XML file and call it
nasa_app.xml.

working with feeds

Create a new Activity
called Nasahpp-java in
\[ the sourte folder-.

NasaApp.java

Create a new |a\/ou+,
file, Nasappp-xml in
the layout divectory.

nasa_app.xml
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Built out a basic Activity

You just created a class and a layout for the
Activity, but they are both empty. Start by building
out NasaApp.java to extend Activity, and
create an onCreate method to render the layout.

public class NasaAppActivity extends Activity ({
protected void onCreate (Bundle savedInstanceState) {

super.onCreate (savedInstanceState) ;

setContentView (R.layout.nasa_app) ;

NasaApp.java

How come I was supposed to get rid of
the setContentView methods from the
NasaTIotd.java and NasaEdNews.java, but
add it here?

NasaApp is an Activity, not a Fragment.

You just converted both NasaIotd.java and
NasaEdNews.java to be Fragments instead

of Activities, and Fragments should use
onCreateView which returns a View instead of
setting the Content View. But NasaApp.java is an
Activity, and it should set the Content View.
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Update the manifest

The AndroidManifest.xml contains metadata
about how your app is configured, and how to run
and install it. You first modified the manifest file in
Chapter 3 to add permissions to access the network.
The manifest file also includes a reference to the
Activity tolaunch. And since you’re changing
the Activity tolaunch (from NasaIotd to
NasaApp) you need to update the manifest.

<application android:icon="@drawable/icon” android:label="@string/app name” >

<activity android:name=".NasaApp” € Update the andvoidmame attribute in
android:label="@string/app_name” > the AC‘Eivi{;\/ to -Nasappp from Nasalotd
<intent-filter> since NGSQAPF is the new Achivi{;\/.
<action android:name="android.intent.action.MAIN” />
<category android:name="android.intent.category.LAUNCHER” />
</intent-filter>
</activity>

</application>

AndroidManifest.xml

Open the AndroidManifest.xml filein
the project root. Click on the tab to the right
labeled AndroidManifest.xml to edit
the XML directly. Update the android:name
attribute in the Activity to point to the
new Activity you just created.
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Run the app now to verify everything is starts and renders the
Activity

The app vuns, but the sereen is empty.
This isn't surprising since You are

displaying a layot that has no Views.

The layout you Jjust
ereated in NasaApp.xml

\[- does not tontain any
Views yet.

<?xml version="1.0" encoding="utf-8"?>

<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android”
android:orientation="horizontal”
android:layout width="match_parent”
android:layout height="match_parent”>

pu—
</LinearLayout> XML
- - i-j

nasa_app.xml
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Wait now, I don't want a
blank screen, I want to
see both Fragments on
the screen!

It’s no surprise the layout is empty...

You created the new Activity and layout, but you
haven’t populated it yet. The fragments need to be
displayed on the screen too.

Now that you have the completed Fragments and
an Activity to display them, let’s see how to
display the Fragments on screen.
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Add the fragments to your layout
—

Fragments can be added to a screen

in the XML layout. There is a special
<fragment> clement added to XML
layouts after Fragments were introduced.

[+'s a good idea to add an andvroid:id

attribute for your ﬁragmenf- This will The 1Cu||y quali fied
allow you +o vetrieve and Lomcigwe the elass name of Your
\Cragmcn{: feom your ac{ivi{y later on. (:ragm ent goes heve
<fragment android:name=" ”
android:id=" ”

gandroid:layout_widt ="wrap_content”

android:layout height="wrap content” />

You Can use ‘rcgular |a\/ouf
attributes on a ('\ragmcn{:
Just like any other View.

therejare no
Dumb Questions

Q,: You're defining a fragment in the layout, but assigning Qj Do | have to start the fragment or call any of the other
View layout attributes. Can you do that? lifecycle methods?

A: Yes. You're defining the fragment attribute and referencing A: Nope! That's all done for you automatically.
the fragment class. But the view is rendered to the screen, and

view attribute control how the view is laid out. Q} Do | have to declare it in the layout? What if | want to
. programatically decide which Fragment to add?
Q— Do | have to do any other configuration to make the

fragment load? A: You can add fragments programatically in addition to

declaring them in the layout. Check the online docs for more
A: No, defining the fragment in the layout renders the view and information.
instantiates the fragment class.
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Below is the empty layout for nasa app.xml. Add both the NasaIotd and
the NasaEdNews Fragments to this layout. Add them to the current horizontal
LinearLayout below. Make sure to give the Fragments android:id
attributes as you would for other Views.

<?xml version="”1.0"” encoding="utf-8"7?7>
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android”

android:orientation="horizontal”
android:layout width="match parent”

android:layout height="match parent”>

</LinearLayout>
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Below is the empty layout for nasa app.xml. You should have add both the NasaIotd
and the NasaEdNews Fragments to this layout. You should have added them to the
current horizontal LinearLayout below. You also should have given the Fragments
android: id attributes as you would for other Views.

<?xml version="1.0"” encoding="utf-8"?>
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android”
android:orientation="horizontal”

android:layout width="match parent”

The image of the
day £r85mcnf

\s <1crasmcn‘(: androidname="tom headfivstlabs.thOb.nasa.iotd.Nasalotd”
andvoidiid="@+id/fragment_iotd”
andvoid:layout _width="wrap_content”

) » ull valified
ahd\'oidilay°u£__hci5h{;:.' wrap_tontent flasz :\\a:cs f)(: the
and\roid:Ia\/ou{:_wcigh{:z"l” /> (:ra]icn{;s

r% <fragment android:name="¢om headfirstlabs.thOb.nasa.iotd. NasaEdNews”
The education andvoidid="@+id/fragment_ed_news” \

news (:\ragmcn{: ) ,
Ahdroidila\/ou{:_wid‘l‘,h:' wvay_t:on{:cn{:'

android:layout_height="wrap_content”
andvoid:layout_weight="1" />

</LinearLayout>

246
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Run the app again. At this point, you should see both of the
fragments displaying on the screen.

INASA Daily Image . . - . - o
Orion Prepares for Next Round of Acoustic NASA 2012 Lunabotics Competition Open For Registration

NASA Participates In Farm 7 Mission At The Rock Ranch, Ga.

This screen is just a big horizontal LinearLayout
with two large Views... the two fragments!
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Test it on a swmall screen

Right now you're testing the app on the
default tablet size for the emulator, WXGA,
which is a sizable 1280x800. But not all of
your users’ devices are going to be that big,
even tablets. Let’s make a small Android
Version 3.2 AVD to see how the app looks.

o A

Create new Android Virtual Device (AVD)

Name the AVD APII3- Name: ) [API13-Tahlet-600-400 Select .
Tablet-b00-400 so you elect Android
. . Target: | Android 3.2 - API Level 13 = 32 Level I3
know the size and version. 2 Level I3.
CPU/ABI: | ARM (armeabi)
SD Card: )
() size: | 512 [ MiB >
O File: " Browse...
Snapshot:
@ Enabled
Skin:
O Buil-in: | Default (WXGA)

Overvide the default

vesolution and set it //>@ o e
to 600 x 400.
Property Value

Abstracted LCD density 160

Hardware:

Keyboard lid support no Delete
Max VM application heap si 48
Device ram size 256

|_! Override the existing AVD with the same name
Cliek £inish when

\/ou'rc done.

( Cancel :I (Creare AVDC '

Launch the emulator and run the app.
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5554:API13-Tablet-600-400

ti?r NASA Daily Image

MNASA 2012 Lunabotics Competition

Refresh Set Wallpaper Open For Registration

\/ikcs! Not
lookin5 too
good...

MNASA Selects Teachers For
Student’s Reduced Gravity
Experiment

That looks pretty awful.
I think this screen is
too small to display both
fragments on the screen.

It is definitely too small for these fragments.

There are no firm rules about how many fragments you can
display on the screen. These two fragments take up a lot of
space, so they don’t work well together on small screens. They
look great together on large screens though.

But one way or another, you'll need to fix this on small screens...
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different screens, different layouts

New Sereen Graups Up Close

In Chapter 5, you build optimized layouts for small screen devices and
landscape. Using the same R constant, layouts are dynamically loaded based
on their screen size category (small, med, large, and a recent addition,
x-large). These are your layout folders from Chapter 5.

The or|5|na| The Iandscayc
|ayw'{: sycdn(:lc la\/ou{:

.

Android 3.0 introduced the idea of minimium screen widths and heights
to determine the dynamic layout loading. So instead of declaring small,

med, or large screen widths, you can declare screen widths in Density
Independent Pixels (DPs).

The name of the folder determines in the screen size the layout applied for.

And just like the screen group following the layout in the folder name, so
does the screen size. The difference is that the width or height is specificed
with a w or h, followed by the dimension in DPs. Screens larger then
the specified width or height load the layouts in the folder.

This folder’s layouts will
be loaded if the width is
greater than 800dp

w800dp i

For newer versions of Android, either the old style screen groupings or the new minimum
screen size approach will work. However, older versions of Android require the older style
screen grouping approach. The new and old screen grouping approaches can work together,

and you’ll need to do that if you plan on supporting older versoins and new versions of
Android in the same app.

The new small
streen la\/ou{:

This folder’s layouts will be loaded
if the width is greater than 400dp,
but onl\/ up to eOOd\? if the la\/ou‘[:—-

ilder is intluded also.
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Use two optimized layouts

Since both of the fragments won'’t really fit on the
small 600x400 screen, let’s make special layouts for
large and small screens according to the minimum
screen width and height optimized layouts in 3.0.

One large layout

If the screen is large enough, display
both of the fragments side by side.
Depending on your target devices and
application content, this size might
vary. For the Nasa App, let’s define the
minimum size as 800 pixels for side

by side fragments. This will be a new
layout specifying screen sozes 800 pixels
wide or above.

One swall layout

If the app is less that 800 pixels, just
display the Image of the Day
fragment and not the Education
News. This will be the layout in /
res/layout/main.xml.

working

greater than 800

feeds

N

A 4

Image of Education

the Day News

less than 800

/
\

Image of
the Day
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Create the large screen layout

Just like the landscape mode, newer versions
of the Android Eclipse Plugin allow you

to configure the minimum layout width
directly from the new Android XML File
wizard. Launch the wizard now and create
the large screen optimized XML layout.

o~

New Android XML File
New Android XML File '
Creates a new Android XML file.

The file should

be main.xml

Project CHOG_NASA_Image_of_the_Day Browse... )

=

main.xml
What type of resource would you like to create?

(*) Layout () values () Drawable ) Menu
() Color List ) Animator () Animation () AppWidget Provider
() preference () searchable

What type of resource configuration would you like?

Available Qualifiers |Chosen Qualifiers | Screen Width

TEE
Fom ]  —— Enter 800

£E Language heve as the

47 Region i minimum
SC‘CC’E Sm&“tS{ .’—9 Smallest Screen Width et WId‘ﬁh
streen width i;fsjge“e'gh‘ -
3z Ratio
M Acicnrasion

Folder | jres/layout-w800dp

Select the root element for the XML file:

M nearLayout ]

@ ( Cancel ) ( Finish )

Press finish
when \/ou'rc
done.
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Head First: Thanks for taking time out of your
busy schedule of laying out screens and determining
which layouts to use to come and talk to us.

Screen Support: A pleasure, as always.

Head First: You know, I thought the small, normal,
and large screen sizes which seemed a little hard

to keep track of. Then I learned about screen pixel
density and seemed like a LOT to keep track of.

Screen Support: Ah yes, the good old days.
Head First: The good old days?

Screen Support: Yes. Back then I just had one
system of screen sizes to keep track of. Now I have
to keep track of all of that, plus the new system of
defining widths directly in the folder name.

Head First: I honestly don’t know how you do it.

Screen Support: Oh it’s not that bad. I just have
an algorithm I follow to figure out which resource to
use. It’s not like I'm making random decisions myself
or anything.

Head First: But don’t developers get frustrated
trying to nail down the different resources?

Screen Support: Some do. But they get used to
my algorithm and then they know what layouts to
build for what screen sizes. And they know which
to override to make some device work the way they
want.

Head First: I'm still shocked that this doesn’t
confuse you, all of these different layouts in the same
app! It would drive me nuts!

working feeds

Sereen Support Expesed
This week’s interview:
How do you keep it all straight?

Screen Support: If you want to really go nuts,
check out all of the other overrides you can do for
each layout in addition to size and pixel density.

Head First: You'’re kidding, there’s even more? I
had a hard enough time keeping up with this already!

Screen Support: Sure! You can also override
layouts by input type. Say for example you have an
app with an on screen numeric keyboard for touch
screens. You can customize the layout for 12-key
devices to remove the keyboard since they already
have hardware buttons.

Head First: OK, this is just getting out of hand.

Screen Support: And I’'m not even done! You
can also customize your layouts by locale. Say for
example, you’re working with a language that reads
right to left instead of left to right. You can add
customized layouts that reverse parts of the screen
for those languages.

Head First: Enough already! You lost me with the
12 key devices!

Screen Support: Like I said though, it’s a piece of
cake.

Head First: Of course, its the algorithm right?

Screen Support: Sure is! It’s all in the algorithm.
As long as we both follow the same rules, there will
be no nasty surprises!

Head First: I'm going to take your word for it.

Screen Support: Suit yourself! Just remember,
I’'m here when you need me.

253


http://

building the

L.ong ExerciSe

Below are the layouts for the main. xml in both the the res/layout folder and the
res/layout-w800dp folder. Modify the main . xm1 in the layout folder to display just
the NasaIotd fragment for small screen devices. Also modify the currently empty layout
in layout-w800dp/main.xml to show both fragments.

§<?xml version="1.0"” encoding="utf-8"?>
§<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android”
; android:orientation="horizontal”

android:layout width="match parent”

android:layout height="match parent”>

<fragment android:name="com.headfirstlabs.ch06.nasa.iotd.Nasalotd”
android:id="@+id/fragment iotd”
android:layout width="wrap content”
android:layout height="wrap content”

android:layout weight="1" />

<fragment android:name="com.headfirstlabs.chO06.nasa.iotd.NasaEdNews”
android:id="@+id/fragment ed news”
android:layout width="wrap content”
android:layout height="wrap content”

android:layout weight="1" />

{ </LinearLayout>

nasa_app.xml
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<?xml version="1.0"” encoding="utf-8"7?>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android”
android:orientation="horizontal”
android:layout width="match parent”

android:layout height="match parent”>

</LinearLayout>

nasa_app.xml
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Lon® Exercise
doLution

Below are the layouts for the main.xml in both the the res/layout folder and the
res/layout-w800dp folder. Modify the main . xm1 in the layout folder to display just
the NasaIotd fragment for small screen devices. Also modify the currently empty layout
inlayout-w800dp/main.xml to show both fragments.

§<?xml version="1.0"” encoding="utf-8"?>
§<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android”
; android:orientation="horizontal”

android:layout width="match parent”

android:layout height="match parent”>

<fragment android:name="com.headfirstlabs.ch06.nasa.iotd.Nasalotd”
android:id="@+id/fragment iotd”
android:layout width="wrap content”
android:layout height="wrap content”

android:layout weight="1" />

oid:name="com.headfirstlabs.chO6.nasa.i .NasaEdNews”

<fragment an

android:id=“Qt+id/fragment ed news”

The small sereen layout
in layw‘l:/vnain.xml
tent” < should onl\/ tontain the
Nasalotd ‘Fragmcn{. So
vemove the education
news fragmcwf:»

android:layout wi —content”

android:1 eight="wrap -

android:layout weight="1" />

{ </LinearLayout>

nasa_app.xml
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<?xml version="”1.0"” encoding="utf-8"7?7>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android”
android:orientation="horizontal”

android:layout width="match parent”

android:layout height="match parent”>

<1c\ragmcn+, andvoid:name="¢om.headfirstlabs.chOb.nasa.iotd.Nasalotd”

andvoidid="@+id/fragment_iotd”
The entive android=|a\/ou'{:__wid*{:th,w\ra\?__con'(:cn{"
! eontents of

layout/main.xml

android:layout_height="wrap_content”
move o the large

streeb layouh a"d"'°id’|3‘/°'A+,__wci5h+,="|" />

\% <£\ragmcn{: andvoid:name="¢om.headfirstlabs.chOb.nasa.iotd. NasaEdNews”

androidiid="@+id/fragment_ed_news”
android:layout_width="wrap_content”

android:layout_height="wrap_content”
android:layout_weight="1" />

</LinearLayout>

nasa_app.xm

you are here »
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testing on multiple screen

Drive

Now that you have optimized layouts for small screen and large (over
800dp width) devices, run the app again and make sure it works on
both devices. Use the AVD selection dialog in Eclipse to run the app
on both AVDs if you are running them at the same time.

5556:API13-Tablet

NASA Daily Image

View of Mission Operations Control

Refresh  Set Wall
Room During the Apollo 13 Mission sl Sl

s Challenge

Green Flight Challenge

The larae
streen Bormaf

still looks 3ood.
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And the small

streen gormaJC

|ooks 5\rca{: {',00-

000 5554:API13-Tablet-600-400

NASA Daily Image

iew of Mission Operations Control
. 5 Refresh Set Wallpaper
Room During the Apollo 13 Mission i

That looks great! Add
more content only where
it works. Perfect!

Fragments made is all possible

This 1s a perfect example of customizing your app

to render more or less content based on screen size.
And with fragments, it was easy to just add or remove
content (and the functionality to support the content
like the feed refreshing) just from your layouts without
having to move a lot of code around.
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Test the app functionality

Speaking of functionality, this is a great time
to test the app and make sure everything
works. You already know the feed is
refreshing correctly, but what about scrolling
and the on screen buttons?

Ouch! The
app crashed!

5556.API13-Tablet

The application NASA Daily Image (proc; am.
headfristlabs.chO6.nasa.iotd) has stopffe expectedly.

Please try again.

Force close
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Why is the app crashing?

The feeds are loading correctly, and
scrolling works. But when you press the
butons, the app is crashing. Here is the
output.

java.lang.IllegalStateException:
Could not find a method
onRefreshButtonClicked (View) in the activity
class com.headfirstlabs.ch06.nasa.iotd.NasaApp

for onClick handler on view class android.widget.Button
with id 'refreshButton'

@y RANN
‘PQWEWR
Can you figure out what the error is referring to?

Why might this error be occurring? How would you
fix it?
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Add onClick methods to the activity

To make the buttons work, you added
android:onClick attributes to the buttons
and corresponding methods in the NasaIotd
Activity. There’s just one big problem...

Nasalotd isn’t the Activity anymore, it’s a Fragment.

NasaApp is the Activity now. So even though

you have the corresponding onClick methods
in NasaIotd, the Android action code is
looking for the android:onClick methods in
NasaApp.

R
~C
g

|
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N

i
\

N\

X

The methods aren't in
the Activity, they ave
in the ‘(:ragmcn‘b

NasaApp (Ac{ivi{\/)
Image of the Day Edueation News
(Fragment) (Fragment)

onRefreshButtonClicked()
onSetWallpaper()
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Make the buttons work

Both of these methods are already implemented in
NasaTIotd, they justaren’t receiving the event since
they are a Fragment not an Activity. So all you really need
to do is pass the event to the Fragment.

You can pass the event to the Fragment, but first
you need to get a reference to the Fragment from the
Activity so you can call the onClick methods in
the Fragment.

That is where the FragmentManager comes
in. The FragmentManager allows you to retrieve
references to Fragments. The following code
implements both of the onClick methods, retrieves the
FragmentManager and calls the underlying method
in the Fragment. Fragment

NasalIotd nasalotdFragment (Nas

Find the ‘C\ragmcn‘{: using
findFragmcn{Byld'

public void onSetWallpaper (View view)

{

FragmentManager fragmentManager

Nasalotd nasalotdFragment (Nas

nasalotdFragment.onSetWallpaper (

: IMFICmcn{: the same

protess for onSc{:Wa”PaPcr

public void onRefreshButtonClicked (View view)

FragmentManager fragmentManager

feeds

working

Add these two methods to the
NasaApp Activity.These
receive the expected onClick
calls and pass them along to the
underlying Fragment.

Get the F\ragmcr\fﬁ/]ahagch

{
getFragmentManager () ;

alotd)

Clicked (view); S——__ Pass the call through

4o the fragment.

fragmentManager.findFragmentById(R.id.fragment nasa iotd);
@td}?ragment .onRefreshButton

getFragmentManager () ;

alotd)

fragmentManager.findFragmentById(R.id.fragment nasa_iotd);

view) ;

NasaApp.java
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o °

—TesTt Drive

Now that you added the onC1ick methods to the NasaApp
Activity, run the app again and see if the force close is resolved.

5556:API13-Tablet

NASA Daily Image

View of Mission Operations Control S, Lunabotics Competition Open For Registration
Room During the Apollo 13 Mission app s from us 3 tiona 2 d

e Station To Inspire

The Challenge Is On: Robot Prize Competition Registration
Q o s : A

No errors! Now check the home screen to
see if the wallpaper was set.
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The wallpaper
setting looks great!

000 5556:AP113-Tablet

Touch to select music.

This is just a fantastic app!
Cool images, optimized for
tablets in various sizes. I'm
impressed!

Brilliant work

You've got the complete Nasa Image of the Day
app 1s working great. The tablet app is running
with Fragments so you can easily add and remove
on screen content based on screen size. And this
was on top of the already super customized layout
work you did in Chapter 5. This is one tuned app!
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~ii ‘ﬁ Go OFF Piste

| That was some great work you did Fragments in this chapter, and all of the other work
on the Nasa Image of the Day. Here are some ideas for additional exploration.

New Activities for Small Devices

!:(: '(:.z\is Cl;\aF'EEV, You onlz showed the Image
he Day fragment for small devices. 4 \

the Educa{t,/ion f‘?cws ¢tan be in{:cv-cz{:if\;’ Pt E*?lore Addlbomal Overvides

After vea ding thapters 7-9 and lcarn:lhg [n addition to streen size and pixel dcnsi{:\/,
movre about eveating additional Activites in You £an tustomize layouts based on device

Your app, ereate a second Ac{ivi{:\/ usinﬁ the hardwave form ‘(:aé‘(‘,OV'S- T\r\/ building )
same two ‘(:raﬁmcv;‘l:s. Then You should be tustom l'3\/°""l" for a s‘?cci‘(:ic form kattor

able to show both f\ragmcn{:s in one Activity | (like a device without touth sereen support).
or one Fragmcn‘l: each in two different Then eveate an AVD for that COh‘CisuV‘a‘tiOh-
Aetivities. Test that your overvide works and doesn't
effeet other form fattors.

Refresh both Fvangh‘tS

The vefresh button only worksfor the

Image of the Day Fragment. After Move the buttons

moving the buttons out of the Image The vefresh and set wallpaper buttons
fragment, make the vefresh button look a bit eluttered in the ‘F\ragmcn'{: on
vefresh both Fragments. sereen. Move them to a button bar, or

as menu items (after You learn about
them later in the book).
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. Your Android Toolbox

Now that you’re getting a

handle on optimizing for
tablets, you can build all of
your apps with tablet support!

Converting to Fvagmcwl-,s
o Extend fragment instead of Aetivity

i it
Call aetpetivityO before any.Ac{-,v by
ch{:hoa you called in the Activity youve

converting

[ hanisms
o Update onClicks and other met ar
rcl\;ng on diveet ateess to an Aetivity

o Make any layout wpdates needed for the
(:\ragmcn{: to la\/ou{: CO\"\"CC‘U\, inside another

view sinte it will no longer be full seveen

- New Sereen Cow‘:igu\ra'l:ion

Q.Pu'l: lfa\/ou'l:s in foldevs by minimum streen
width in DPs. Foy example, layouts in /ves/

w720dp wi i R
e dPPw\;:‘;IL load if the seveen is at least

o Also put la)'ou{:s in foldevs by minimum
streen height. Layouts in /ves/ hl024dp will
load if the seveen is at least 1024 dp high

e You ¢an also use smallest width which

combines the two. So layouts in /ves/ swb0Odp

will only load if both the igt
! h AN
height are greater than 600dp. D th

working feeds

% BULLET POINTS —

= |nstall new Android versions as needed
using the SDK and AVD Manager

= Make new AVDs for new versions

m  Set the Android version for your project in
Project Preferences

®=  Combine multiple Activities onone
screen using Fragments

m  Convertexisting Activitiesto
Fragments, or write new Fragments
from scratch

m  QOverride Fragment lifecycle methods
as needed, specifically onCreate,
onCreateViewand onStart

®m  Return the Fragment view in
onCreateView, don't set the content
view from a Fragment

m  |nflate layouts with LayoutInflater

®  Add Fragment in layouts (or in code).
Then the layout is inflated, your fragment
will be automatically created, started and
connected to the launching Activity.

m  Fragments are supported back to Android
1.6. View the Android Compatibility
Package for more information: http://
developer.android.com/sdk/
compatibility-library.html.
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7 lists and adapters

*

+ Building a list-based app *

Really, old man?
Bugging me again

I sure am! It says
about making lists?

right here on my list
to bug you about it.

Where would we be without lists? They display read-only information,
provide a way for users to select from large data sets, or even act as navigational device
by building up an app with a list-based menu structure. In this chapter, you'll learn how to

build an app centered around a list. You learn about Adapters where lists store their data,
and how to customize the data rendered in your list.

this is a new chapter
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building a time

Ponna is training for a big race...

Donna jogs all the time, but she hasn’t raced before. There
1s a big race coming up and she wants to be in super shape
to get a great time.

Donna knows the only way to improve is to train
consistently and track her progress over time, constantly
improving any issues. She wants to track her progress on
her Android phone since she always has it with her. But she
doesn’t like any of the apps she’s found.

I just want a simple
app where T can enter my
time and notes. No bells
and whistles!

O
Q
j All of the apps she’s found
; | are too complicated.
I ,' She’s found lots of tracking apps, but
Donna » L they all use GPS, have subscriptions, or
. just make things too complicated. Donna

asked you to build the simple time
tracker app for her, and as a good friend
how could you say no!

270 & \&g
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TIME LIST SCREEN CONSTRUCTION

Donna gave you this sketch for the time tracker app’s time list screen. It's a pretty simple screen with the list of

times and notes, just like she said.

Emyhasizc the £ime in
eath vow using a larger
“"owﬁ, sinte the ‘{:imc5
is the most impov'{:an{:
piece o«c imco\rvna‘l:ion- I+
is a vace after alll

\—)i 28:23

Fcehhg good!

Ml @ 11:50 am

490l

—emphasize ‘H’\C v\o‘tCS
DC emp Tived. Needed move La“cinc.’

for eath vow by using
a smaller font. This

way users tan still see
the notes there, but
the times are more in

forefront.

2b:2]
[ '[:o‘l:all\/ votked it/

2942

Lost some time on the hills, but pretty good.

But which View should you use to implement this sketch?

lists

NCCdS bo be ablc

4o sevoll vertically
onte there ave too
many times to fit

on {')‘\C streen

</

adapters
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Plan the implementation

You have a pretty clear sketch of the app to build, and now
you need to decide how you’re going to implement it. You
could create a LinearLayout and add Views dynamically
based on the items to be displayed and then put that
LinearLayoutina ScrollView.

272

Hmm... I feel kind of
uncomfortable about that.
Wouldn't that mean quite a
lot of repetition?

He’s right.

While that would technically work, it seems a little less
than ideal. You’d be repeating the same layout over
and over again in the list and you’d have to somehow
synchronize the views on screen with the data stored
in your Activity. But what’s the alternative?

You can get a reference to a ViewGroup using findViewByld. Once you have
the ViewGroup reference in code, you can programatically add Views to
that ViewGroup at runtime. This isn’t done in any of the book examples,
but it can be really useful way to declare most of your layout in XML and
add a bit of dynamic behavior.
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Wouldn't it be dreamy if there
were a built in way o manage
lists of information. But I know
it's just a fantasy...
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Use ListView

ListView is a built in Android View that ,
displays items in a vertical list. It has built in Y°“ Il £ind

functionality for most of what you’d want a ListViews all over ﬂ s .
list to do- like automatically scrolling when the Android. Heve's - Wireless & networks
an example of 3

screen s filled with data, as well as a clean way

to separate your data displayed in the list from ListView used in i

the ListView itself. the About Phone ¢l setines
sereen from the
Android settings. ) Sound

The wmany pieces of a ListView

4 Display
ListView isn’t just a View, it actually
a complete ViewGroup on its own. A I3 Location & secu rity
ListView contains Views for each of the rows,
which are then added to a single ViewGroup
and added to the ScrollView so the list can Applications
scroll. And this is all done internally inside the
ListView. The end resultis that a ListView
1sa ViewGroup, not just a View.

D ArrAaninte 2 cune

The ViewGroup The inﬁcrnal
that will be added SevollView to
A View for 4o the SevollView \/ [\ support serolling
eath vow
T 0 )

‘ Wireless and networks

Call settings
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Add a ListView to your screen

Any ViewGroup (like a LinearLayout or the
ScrollView, oreven any View) can be added as the
root element of the layout. And since you want to stretch
the ListView fill the entire screen, the ListView is
the one and only View you need in your layout. Add it to

lists adapters

the layout in main.xml as the root View and adjust the The entive Iayoch for main.
width and height to fill the screen. *ml, whith is the |a\/ou{
for TimeTrackerAetivity

Don't §or3c£ 4o add the xmlns attribute since
£his is the voot element of the layout

<ListView
xmlns:android="http://schemas.android.com/apk/res/android”
android:layout—width—"fill_parent”.g makc{hcl,kﬁka
android:layout-height="fill parent” QWtfdh{p {hccdgcsof

- the seveen, both vcr{:ica”\/
and horizon{:a”\/

.

data to display yet.

The stveen is empLY)
as nothing has been

added Yet

Run the app, and you’ll see an empty screen.
This isn’t surprising since you added the
ListView, but the the ListView has no

Let’s add some data to the list!
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Lists are populated with data from adapters

ListViews don’t actually contain any data themselves.

That’s why you didn’t see anything on the screen for the
first Test Drive. The ListView was in fact on the
screen, but it was empty so the screen appeared empty.

You can populate your ListView’ s with using an
Android Adapter. Adapter is an interface whose
implementations provide data and the display of

that data used by the ListView. ListViews own
Adapters that completely control the ListView’ s
display.

Communication methods

The Adapter interface includes a number of methods
to communicate data to the ListView. This includes
methods to determine how many elements need to be
displayed, and to retrieve specific items.

The ListView.

\

Adapters tontrol the

tontent disp

|aycd in the list

as well as how to dis‘?la\/ it.

getCount ()

getItem(0)

n

f

etwork

“Wireless and

S”/

276
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Control methods

The Adapter interface also includes methods that
control the display of that data like getView () that
creates and populates a View that is displayed in the
ListView.

ListView.

3\

et\/iew veturns a view
Vo\mlafcd with information
from the adapter

Android ListViews and Adapters are not clearly separated according to Model
View Controller (MVC) lines. With MVC, you completely separate the data (the Model
in MVC) from the display (the View in MVC) with communication facilitated by the
Controller. However, Adapters perform Controller functions as well as some View
and Model functions. This isn't a problem, and you can still properly organize and
encapsulate your View and Model code. Just be aware that you won’t always have the
clear MVC separation you have in some other Ul frameworks.
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Build your own Adapter

You can populate your list with data by building your
own Adapter. Adapter isan interface and you can
implement your own from scratch.

Buy why build your own Adapter completely from
scratch when there is a much easier way to go! Android
provides an Abstract class called BaseAdapter

that has most of the Adapter methods already
implemented for you.

Start by creating a new class in your project called
TimeTrackerAdapter and make it extend
BaseAdapter.

TimeTrackerAdapter ¢lass
before implementing the
abstract BaseAdapter methods. -1/

public class TimeTrackerAdapter extends BaseAdapter {

}

Dum

Q: Do | have to use BaseAdapter?

A: No, you can write your own Adapter implementation from
scratch if you choose.

Q,: When would | want to do that?

A: There are a number of different reasons you may want
to write your own. BaseAdapter handles a lot of the Adapter
implementation for you, but if you want something custom or

extremely optimized for your app, you may need to write your own.

278

t}lerelgxe no

Questions

TimeTrackerAdapter.java

Q: Is there any downside to writing my own Adapter?

A: Writing your own Adapter is completely fine. But it does take
some work to rebuild what you get for free with BaseAdapter. Plus,
if you use BaseAdapter, the BaseAdapter implementation could be
improved pver time. And if it is improved, you'll get that benefit for
free too.

Q,: So is it a good idea to use BaseAdapter?

A: For the most part, use BaseAdapter unless you have a good
reason NOT to.
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Implement the abstract methods

Now implement the abstract
BaseAdapter methods. The easiest

way to do this

in Eclipse is to go to

the Eclipse menu and select Source —
Override/Implement methods.

TimeTrackerAdapter elass
after implementing the
abstract BaseAdapter methods.

-

Eclipse will

£ill in auto—
generated —
implementations
like these _

public class TimeTrackerAdapter extends BaseAdapter {

public TimeTrackerAdapter () { }

publlc int getCount () {

Theve are three

data vel
public Object getlItem(int index) { ated

methods You need
| = to inplement
} in BascAdaP{;cr
subclasscs

publlc long getItemId(int index) {

Theve is Jus{‘, one view mthod

public View getView (int index, View view, z;UhaVC{Dim?kmcnfin
ViewGroup parent) { SSCAda?‘Eer subtlasses...

the method that veturns
the view used to disyla\/

} data in the ListView.

TimeTrackerAdapter.java
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Building out the adapter

Now you have a BaseAdapter
implementation, but it still doesn’t store

any data for your list. It’s just filled with
autogenerated methods that will compiles, but
don’t do anything useful yet.

Here’s what you;re going to do to make this
adapter work for you!

280

1. Create a data object

Based on the app design, you’ll need to store a
time and note for each time entered. Rather than
separately storing that information, create a data
object to store both fields in a single object.

2. Add an Arraylist of data objects

Now that you have the data object for a single time
record, add an ArrayList to store these data
objects in your Adapter.

3. Complete the adapter methods

Now that you have the ArrayList of your data
objects, you can finish implementing the Adapter
based on the data stored in the ArrayList.

A Create a data ob)cc{: called
T TimeRetord to store information

& fora sycu(:ic time entered.

Add an arvay of
Timevetord ob\')cCJCS
4o the Aadapter.

eSO

2 3 & s

Com?lc{:c the methods using
the new list of data objcds



http://

lists adapters

Create a data object

Start by creating the data. Since it’s an object
storing all of the information for a specific time,
call it TimeRecord. It should have two variables,
one for the time and one for the notes. Add a
constructor, getters, and setters for both variables.

IF CODQ

JZ= Reany Bake

public class TimeRecord {
private String time;

private String notes;

public TimeRecord(String time, String notes) {
this.time = time;

this.notes = notes;

public String getTime() { return time; }
public void setTime (String time) { this.time = time; }
public String getNotes () { return notes; }

public void setNotes (String notes) { this.notes = notes; } }

TimeRecord.java

%

D - ﬂ’osy Create the TimeRecord class
o TS > in your project. Add the the

code above to the new class.

281


http://

implementing the data methods

% harpen Your pencil
2N

Below is the TimeTrackerAdapter code with the autogenerated methods Eclipse
created when you implemented the BaseAdapter methods. Using the TimeRecord
data object, complete the data methods getCount,and getItem (getItemId is done
for you). You'll also need to create a collection to store these objects.

public class TimeTrackerAdapter extends BaseAdapter {

Add a eollection to
store TimeRetords as a
) member vaviable.

public TimeTrackerAdapter () {

public int getCount () {

return -1;

public Object getItem(int index) { )
This just needs to veturn a unique D

return null; ‘COY‘ he data. And sinte the index
} [D is unique for a vow, standard
practice is \')us{: to veturn the index.

public long getItemId (int index)%)

retura—%  veturn index;
View getView (int index, View view, ViewGroup parent)
return null;

\ lgnore getView for now. You'll
implement that method after

‘F‘mishing the data methods.

TimeTrackerAdapter.java
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Head First: Hi Adapter, thanks for joining us!
Adapter: Always a pleasure.

Interviewer: Let me get right down to business.
Most user interface frameworks are pretty serious
about very clear Model View Controller MVC)
separation, but not you.

Adapter: What can I say? 'm a renegade.

Head First: Aren’t you afraid the Design Pattern
Police are going to come after you?

Adapter: One step ahead of you! I was worried
people would start clamoring about how I'm not pure
MVC and all that, so I changed my name. I'm not a

Model, Controller, View, or any combination of them.

I'm my own Object. That’s why I'm called Adapter.

Head First: Fair enough. Do you find it confusing
to have all of that logic for data and views in your
implementations?

Adapter: Not really. Most of the time, the data I'm
storing is directly related to me and why I'm on a
screen in the first place. Maybe I'm displaying a list
of States for selection in an Address entry process or
maybe I'm displaying read only data like the times
in the TimeTracker app. I can also be used as a
navigation device with nested menus. Most of the
time my data storage is pretty minimal and directly
related to displaying it. Really, it just makes sense to
keep it together.

lists

Adapters Exposed
This week’s interview:
Combining your Data and Display: Good or Bad?

adapters

Head First: Sometimes it must get confusing though,

right?

Adapter: Absolutely! If 'm displaying a huge list of

information that’s stored elsewhere (say in a database
on the phone) I don’t want to bloat myself by storing

that data inside me AND in the database. That would

be wasteful.

Head First: And what do you do then?

Adapter: Well, there is nothing saying I have to store

the data in me! I just have to facilitate providing that
data to the ListView. I could easily lop off a piece of
myself and turn that into a pure data source. As long
as I have a reference to that new data source, I can
ask it anything that the ListView asks me- how many
rows, the data for a row and so on.

Head First: I like the fact that you can still separate
out your data and provide it to the ListView. That
lopping off bit sounds painful though!

Adapter: Oh, it’s not so bad.

Head First: And there you have it. Adapter, the
renegade MVC recluse, with the ability to control it’s
own data and display. Thanks for joining us!

Adapter: My pleasure! Thanks for having me.
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— @auoharpen your pencil
3-5 ySoIEtion

Below is the TimeTrackerAdapter code with the autogenerated methods Eclipse created
when you implemented the BaseAdapter methods. Using the TimeRecord data object,
you should have completed the data methods getCount,and getItem(getItemIdis
done for you). You also should have created a collection to store these objects.

public class TimeTrackerAdapter extends BaseAdapter {
private AvvayList<TimeRecord> times = new AvvayList<TimeRetord>();

public TimeTrackerAdapter () {

} A private AvcayList containing one

TimeRetord for each vow in the ListView.

public int getCount () {

L Sinee theve is one TimeR 5
weturn—=1; veturn timessize(); T one [imeKectord for eath
urn Tim | ) row, 'l:hc size o£ {:hc Lis-{:ViCW is Jus‘t 'U’\C

) number of TimeRetords in the ArrayLis{;.

public Object getlItem(int index) {
wetura—sutls:  veturn 5:{:['[::m(indcx)j

/ Aaain, the one—to—one mapping keeps
cvcry{:hing cas\/f The data for a vow
i ; - at the index is the TimeRetord in
public long getItemId(int index) { the Ar\ra\/Lis{: st that same index.

retwrn =1 veturn index;

public View getView(int index, View view, ViewGroup parent) ({

return null;

TimeTrackerAdapter.java
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What about getView?

The data methods are complete now, but what
about getView? The getView is the link
between the data stored in the Adapter and how
it’s displayed in the ListView. In the getView
implementation, you’ll retrieve the data for the row
from the ArrayList, populate a view with that data
and return the populated view.

The index of the data to pUbllC View getview (
disyla\/‘ This covresponds to

the indetes in the arvay list \% int index,

of TimeRetovds. The view to

populate the
ViewGroup parent) data in.

View view, 2

Hold on a second.
What view is going to be

used here? Don't you have
to customize one for time
tracker data?

You’ll need to create a custom view

You're storing custom data for you app in the
Adapter. That’s why you had to subclass BaseAdapter
and create your own implementation. Just like
storing your custom data, you also need to create
your own custom views to display your data.
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r--------- - - -- - - =-=--=-=-=-n"

ADAPTER VIEW CONSTRUCTION

Before you can wire up the View to the TimeRecord in getView, you need to design it! Here is a sketch of the

layout for one row in the ListView.

The entive tell is a
vertical LincarLa\/ou'f:

Time with
lavge font

e
Notes ina —]

Linear Ia\/ou{:)s
Fivst view

sma“ £on‘{:

¥ The widths are all set to FILL_PARENT so they are as wide as possible.
The heights are set to WRAP_CONTENT so they tan resize based on contents.

tlmere]gre no

Q: How come all of the View height
are set to wrap_content?

A: First of all, if you set the height to
fill_parent, it will fill the whole list! That's
very bad! Likewise, setting the height to a
fixed size would be a poor choice. The time
is fixed in length to one line, but the notes
could be several lines. but if you set the
height of each View and the layout to wrap_
content, the cell will grow to fit the content
and the row data will display correctly (and
completely!).

286

Dumb Questions

Q- We’re making a new layout here,
can you have more than one layout per
screen?

A: Definitely. Up to now, you've had
exactly one layout for each Activity (which
maps to a screen). It doesn’t have to be
that way! You can have as many (or as few)
layouts per screen as you like.

Linear
la\/ou‘{:’s

setond view

Q: That sounds kind of cool, when
would | want to use a lot of layouts?

A: Well, custom ListView rows are
obviously one example but there are more.
There is a really cool technique where you
can use the <include> directive in one of
your layouts. That takes another layout that
you're including and adds it inline making a
big combined layout. It's a really useful way
to organize and encapsulate complicated
layouts. We don’t have time to go over it

in this book, but it's definitely something
worth checking out in the online Android
documentation.
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The steps to complete getView

The getView method does some serious heavy
lifting for the Adapter. It’s really the method that
bridges the gap between the data and the display. Not
surprisingly, there are a few basic tasks you’ll need to
accomplish inside every getView implementation.

Instantiate the View Inflate the View

v/

The first time getView is called on your Adapter,
the View passed in is null. Since the Adapter

knows how the data should be displayed, it’s up to _“time TextView
the Adapter to instantiate the View the first time.
Successive calls to getView return the same View —

_notes TextView

back to be repopulated with new data. Repopulating
the same View instead of creating new Views for
every cell is a performance optimization often used in
user interface frameworks.

. Retrieve the
Retrieve the data wlected data

The Adapter also contains the data. And the list
index is passed into getView. You’ll need to
correlate the index passed in to the ArrayList of

TimeRecords. For this adapter, you have an
correlated indices between the ListView and the .
TimeRecords in the ArrayList. |

Populate the view with

: Ehe selected data
Set values on the view e selecte

Using the selected TimeRecord, and the View, set el T
properties on the view to reflect the data. In this case,

you’ll be setting text in the view to display the time —
and the notes from a TimeRecord. L2 :
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Create the new layout

Now that you have a design for your view, it’s time
to build it! Go to File — New — Android XML File
to launch the new Android XML file wizard.

Select the

o O

New Android XML File

Time Tracker

. C‘[: New Android XML File
Yro\)c \\ Creates a new Android XML file.

Call the |a\/ou'{:
time_list_item.xml

Project | TimeTracker

File > time_list_item.xml

What type of resource would you like to create?

/ﬂ (® Layout

() Preference
Select Layout as
the vesource type

Available Qualifiers
g‘;_? Country Code
[ Network Code
§§ Language

qﬁ Region

Hsize

C3: Ratio

:P Orientation

& Dock Mode

< Night Mode
Pixel Density
@Tﬂuch Screen
Keyboard

EJ Text Input

4% Navinatinn Srare

The /ves/layout folder
will au{'p——‘?o\?ula‘[‘,c when
You seleet La\/ou{: as the
vesourte type

() values
() searchahle

>

What type of resource configuration would you like?

[ <=

) Menu () AppWidget Provider

O Animation

|Chosen Qualifiers

Fold=™) | rresflayout

Select the root element for the XML file:

[ LinearLayout

Linca\rLa\/ou{: will dcfau]‘[: as the
voot layout for the new layout XML
file. Keep this selected since you'll use
LinearLayout for your cell layout

288 Chapter 7
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_ % harpen Your pencil
\ hx Below is the time_list_item layout code generated by the New
Android XML File Wizard. Modify the layout to match the design

you created for the list cell.

<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="fill parent"
android:layout height="fill parent" >

</LinearLayout>

time_list_item.xml
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— @auoharpen your pencil
§\\P ySoIEtion

Below is the time_list_item layout code generated by the New
Android XML File Wizard. You should have modified the layout to
match the design you created for the list cell.

<LinearLayout

xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="fill parent"
android:layout height=tfiti—pearens! “wraﬁ_ponfch'QF* Set the height to

» » ap_tontent
birearkeyout> android:ovientation="vertical” > ;«{/:rw\z;) E}ilclhu;zhc

Make sure the i
r\" |a\/ou+, is Vertical. whole list.

<TextView androidid="@+id/time_view”

The Fivst TextView i ¢ android:|ayou{:__wid{:h="‘("i"__?aren{:" g Make the width as wide
e Yirst lextView !

as possible but size the
for the time. [that  andvoidilayout_height="wrap_tontent” ) neight to the content
an |D for actess later

from FindViewByld- andvoid-textSize="18dp” & Make the text Bl

and\roid=?addingBo‘H:om="5d\>" />

{ heve is
Add some padding on +he bottom so t
some space between the time and the notes.

ﬂ <TextView androidid="@+id/notes_view”

The setond TextView
if for the notes. [t
also has an [D for

z;us; later from andvoid:textSize="12dp” />
lndVlch\/’d- & Make the Lext small.

android:|ayou‘(:_wid{:h="£i"__\Darcn{:" Make the width as wide

) ) as possible but si
android:layout_height="wrap_content” \ height f»cfhc ;:Zcf:c

</LinearLayout> <— End the layout.

time_list_item.xml
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(221 Topic Title Magnets
— 1
) Now that you've completed the View, you have everything you need to write
the getview method. First you'll need to check and make sure the View
is not null, and if it is null, you'll need to inflate it. Then you'll retrieve the

selected TimeRecord. Once you've retrieved it, you need to populate the
view with the information from that TimeRecord. Complete the getView
method using the magnets below.

public View getView(int index, View view, ViewGroup parent) {

return view;

\/ow magnc{:s-

if (view == null) {

| TimeRecord time = times.get(index); '
| timeTextView.setText (time.getTime()) ; .

TextView notesTextView = (TextView)

LayoutInflater inflater =

LayoutInflater.from(parent.getContext());

I notesTextView.setText (time.getNotes()) ; '

view = inflater.inflate(

view.findViewById(R.id.notes_view);

i i i = (TextView
R.layout.time list item, parent, false); TextView timeTextView = (Tex )

view.findViewById(R.id.time view);
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Topic Thtle Magnets Solution

With the View completed, you had everything you needed to write
the getview method. First you should have checked that the
View is not null, and if it is null, you should have inflated it. Then you
should have retrieved the selected TimeRecord. Once retrieved,
you should have populated the view with the information from that
TimeRecord, completing the code with the magnets.

public View getView(int index, View view, ViewGroup parent) {

292

if (view == null) {

LayoutInflater inflater =

Cheek if the View is
null. [£ it is, vetrieve
the la\/ou{: inflater and
inflate the view.

LayoutInflater. from(parent. getContext()) ;

view = inflater.inflate(

R.layout.time list item, parent, false);

- X - nclox) ; The TimeRetord in the AvrayList
I TimeRecord time = times.get (index) ; '(/ st the index has cvcr\/{:hing you

need to Fo\?ula‘{‘,c the view.

For the time, get a veferente to the
time TextView and set the text to the
K time S{:\rihg from the TimeRecord.

TextView timeTextView = (TextView)

view.findViewById(R.id. time_view) ;

timeTextView.setText (time.getTime()) ;

Do the same protess for the notes.

Get a veferente to the notes
€—— Texhliew and set the text to the

notes String in the TimeRecord.

TextView notesTextView = (TextView)

view.findViewById(R.id. notes_view) ;
notesTextView.setText (time.getNotes()) ;

return view;

Chapter 7


http://

lists adapters

Connect the adapter to the ListView

The Adapter is finished now, and the next step is to use
the Adapter in the ListView. To set the Adapter on the
ListView, you’ll get a reference to the ListView using
findViewByld and call the setAdapter method passing in
an instantiated TimeTrackerAdapter.

Start by adding an android:id to the ListView in the layout.

<ListView
xmlns:android="http://schemas.android.com/apk/res/android”
android:layout-width="fill parent”
android:layout-height="fill parent”

Give the
android:id="@+id/times list”«— | 5, id
/> XML

main.xml
Now get a reference to the ListView in onCreate,
instantiate the TimeTrackerAdapter and configure the
ListView to use it.

public class TimeTracker extends Activity {

TimeTrackerAdapter timeTrackerAdapter;

public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;

setContentView (R.layout.main) ;
Get a veferente to

ListView listView = (ListView) the ListView.
findviewById(R.id.times list); ,é)

timeTrackerAdapter = new TimeTrackerAdapter() ;

[nstantiate the
adapter-.

listView.setAdapter (timeTrackerAdapter) ;

Con‘(:igwc the ListView
} %o use the adaapter.

TimeTracker.java
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Add test code to the adapter

You custom Adapter implementation is now complete and
being used in the ListView. There’s just one problem. the
Adapter still doesn’t have any data in it.

You've built the TimeRecords data object to hold times
entered, and built the Adapter around an ArrayList of
TimeRecords. So even if you

Create a
public TimeTrackerAdapter () { few prepopulated

TimcRCCOY‘d ObJCC‘[;S fo see
times.add (new TimeRecord ( a_-—/_/ in the ListView.

“38:23”, “Feeling good!”)) ;

times.add (new TimeRecord (
“49:01”, “Tired. Needed more caffeine”)) ;
times.add (new TimeRecord (
“26:21”, “I'm rocking it!”));
times.add (new TimeRecord (

“29:42”, “Lost some time on the hills, but pretty good.”));

TimeTrackerAdapter.java

Add this test code
to the constuctor of
TimeTrackerAdapter.
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o -
— TesT DRive

Now that the TimeTrackerAdapter is complete, connected to
ListView and populated with test data, run the app again and
make sure it all worked!

The ListView
has datal

& ml B 10:04

=.38:23 i‘]

Feeling good!

o 26:21

Tired. Needed more caffeine.

=allv roclke '|
26:21 I totally rocked it!

I totally rocked it!

23:42 /\ The cells look great +ool The Lime is in a
Lost some time on the hills. But pretty good. biggcr Fon‘f: and the notes are in a small 1C°h£_
And there’s a bit of space in between so
things aren't too trowded in the cells.

The ListView has data now.
Great work!
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user

Ponna’s checking in...

Donna’s really looking forward to using the app.
So she stopped by to see how you’re doing.

It's looking great so
far. but T am going to
be able to enter my own
times, right?

Next up, user entered times

In this chapter, you created the new
project, added a list,build your own
adapter, custom views, and connected it
all together. And great work!

In the next chapter, you’ll be adding a : "
second screen to this app, so your users ‘ i

can enter their own times.

See you back shortly to add
user entered times.
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- @ Gos O Piste

i With all of this work wrapped on Adapter, you'’re ready to move on with this app. If
you're still wanting to learn more about Adapter and their Views, here are a couple of

‘ places to look.

Prebuilt List Views

Although you built £his list item view from
serateh, sometimes You ¢an use ?vcbuil'l:
views. Take a look at the constants in
android-R layout Lor move information:
htp:// developer.android.com/vekerente/
andvoid/ R-la\/ou{:-h‘[:ml.

Built in Adapters

e — 13K€ @ look at these built in Adapters for
YOUV‘ aFFS

o ArvayAdapter: Adapter with ev i
: cry{:hm
|m\>|¢mcwl:cd Fov- You, JuS‘l: Pass in an arra?!

o SimpleAdapter-: Adapter that uses
; data
stored in XML resourtes to build the list

.onso\rAdaP'Ecr: An adapter that uses
intormation stored in 3 SQLite database

( ou n moy bou UiCSC na (CW
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Your Android Toolbox

Now that you created an

Adapter and list item View
from scratch, you’ll be able to
add lists to all your apps.

% BULLET POINTS —

When working on a multi-screened app,
always start with your post important use
case. (Talk to your users to find out what

they are!)
i ist\/iews
MS“"S LlS‘tV & m  Use ListView to display information in a
|mylcmcn{: Adapter b\/ subtlassing vertically oriented list (with built in scrolling!).
BascAda\’{iC‘ﬁ writing Yyour own, or using = Fill your lists with data using Adapters.
prebuilt Adapter. = Start your custom Adapters
o Create an list item View or use 3 built implementations using BaseAdapters.
in View. m  Use Eclipse’s built in “Override/Implement
ith data. Methods” option to add method stubs
= P°\7"la+‘° the aday{:cr e to your class for any interface your
e Con(:igwc the list to use your adaﬁ:cv- implementing (or abstract class you're
extending).

®  [fyou build an Adapters that stores
data, build your own data object to keep
your data organized

= Add new layouts to your apps using the
Android New XML File Wizard

m |nflate layout XML descriptions
into instantiated views using
LayoutInflater.
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Navigation in Android "

Trust me,
boys. Sometimes one
is just NOT enough!

Eventually, you’ll need to build apps with more than one screen.
So far, all of the apps you’ve built have only one single screen. But the great apps you're
going to build may need more than that. In this chapter, you'll learn how to build an app with
a couple screens, and you'll create a new Activity and layout, which the Wizard previously
did for you. You'll learn how to navigate between screens and even pass data between
them. You'll also learn how to make your own Android context men- the menu that pops up

when press the Menu button!

this is a new chapter

299


http://

the need for user

Ponna wants to enter her times

Donna thinks the app is looking great, and
she’s really looking forward to using it. But
right now she can’t enter her own times.

I'm going to head out
for a run. Think you can
let me enter times when
T get back?

M Let’s get right on it!
The only thing stopping Donna
from using her perfect new time
: tracking app is that she can’t enter
her own times yet. Let’s build
that now so she can get started
tracking her times for her big race!

i 3 f_ .)
r’:-'} %ﬁk\
e N
o - —
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How is she going to add her own times?

The list 1s displaying times, and you need to make
a way to add times with notes inside the app. You
could combine it all into one screen and have an
entry section at the bottom, but that would get
cluttered very quickly.

The best way to do this is to add another screen
specially designed for entering data. Here’s a
quick sketch of what the new screen will look like.

ZE @ 11:50 am

Ime
/7 —’-1 This is an editable text

I area wheve the user will

Field labels. | — enter theivr time.

\ NO’{',CS

This is another editable
| BB .. acea wheve the user
will enter ‘('\\rcc £o\rm notes

about the time.
ﬁ o] m \
An obvious attion button [£'s 8|wa\/s 3 900d idea fo
4o save the newly enteved give Your users an obvious
information (that will take way to 9et out of the a¢ tion

users back to the list view). they are in.
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Adding the enfry screen

There are a few steps you’ll need to take to make the new entry
screen and connect it to the list screen. Here is what you’ll be
doing in this chapter.

1. Build the new entry screen

I
ZAM @ 11:50am

Time

The new screen is sketched out, but you’ll have l::j
to build it. You’ll be making a new XML layout

and a brand new Activity for the screen.

You'll build 3 mew —>

streen and an

Aetivity to display it

2. Launch the entry screen from the list

The list screen is the main screen for this app and this is the
screen that displays when you launch the app. You’ll add
an menu with an ‘Add’ menu item to this screen that will
launch the entry screen.

% wl ® 1004

Users tan launch a
time cn‘br\/ streen
‘('\Y'om the main £ime
list seveen.

302
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Time

[— ]
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3. Return to the list screen from the entry screen

Whether the user enters a new time or cancels out of the entry
screen, they need to return the list screen when they are done. After
writing the code to navigate to the entry screen, you’ll write the code
to return back to the list screen with the user entered data.

%= wl @ 1004

S
BB 11:50am

Time

[ ]

The newly enteved
time in-Co\rma‘Eion is

sent back {o the list.

The user enters
information and
presses Qave.

4. Display the new fime in the list

This is where it all comes together! After

building the navigation back and forth from

the entry screen, you’ll implement logic to

store the newly entered time and display it The newly entered

in the list. time information gets
added to the list.

ne on the hills. But pretty good
o
gs g iee e sure not to slow down in the
- , second half.
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Create the new layout xwl file

Launch the New Android XML File wizard and create
a new layout. Call the new layout add_time.xml.

Here is the plan for the layout. You'll create one vertical
LinearLayout for the screen. This will have “Time”
label, the text entry field to enter the time, followed by the

“Notes” label and the notes entry field. At the bottom of
the screen, you’ll have a forizontal LineatLayout with
the save and cancel buttons centered.

Root vertical -

LincarLa\/ou{: S— $‘ ime

e h"‘: | The Cn{:!r\/ Lields should

2:: ::t:i/ lzi:ldss. A £ill he seveen widtsh
Notes

The notes entry field
should streteh vertically
+o £ill the seveen.

The bottom of

the streen should

be a hovizontal &
Lihca\rLa\/ouf with T |

save and eantel Save Cantel
buttons tenteved.
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Use EditText for text entry

This 1s the first time you’re adding a text entry
component to one of your screens. All of the
other Views you've added to your screens have
been read only. But now you’re having users enter
information, so they need an entry View.

There is a special text entry View called EditText
that you can use. It works just like a TextView,
only it’s editable. From a layout perspective, just
remember to give the EditText an ID so you can
retrieve the View and it’s contents later on.

Root vertical LinearLa\/ou{:
with the time and notes
labels and entry Lields.

%

multi- apps

there
Dum

android:layout height="wrap content”

/>

<EditText android:id="@+id/your id”
android:layout width="fill parent” g You ean apply View

|a\/ou{: attributes
to an EditText \)us{:
like other Views.

are no °
b Questions

Q: The New Android XML File wizard is pretty cumbersome. Q: After all that time customizing layouts for different

Do I have to use it to make new layout XML files?

A: No. The wizard is just creating the XML file and adding it to

screens in the NASA app, how come we’re only adding one
layout for this screen?

correct directory based on the XML type. It also tries to add a little A: Just like the NASA app, you would want to test this app on
structure based on your XML file type like adding the root element multiple devices of various screen sizes and customize the layouts
of a LinearLayout if your making a layout file that you've declared as necessary for your supported device.

in the wizard to be a LinearLayout.
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L.ong ExerciSe

Below are magnets with the XML layout declarations for the Views in your layout. Arrange
the magnets to complete the layout XML. There is one main layout and one sublayout for the
button bar similar to the one you made for the NASA Daily Image app.

<EditText android:id="@+id/notes view”
android:layout_width="fill parent”
android:layout_height="wrap content”

android:gravity="top”

android:layout weight="1"

android:layout marginBottom="10dp” /> <TextView android:text="Notes”

android:layout width:”wrap_content"
<LinearLayout 2

android:layoutfheight:"wrap_content” />

android:orientation="horizontal”

android:layout_width="fill parent”

android:layout height="wrap content” <TextView android:text="Time”

android:layout weight="0" android:layout_width="wrap content”

android:background="4#FF8D8DSD" android:layout_height="wrap content”

android:gravity="center horizontal” >

android:layout marginTop="10dp” />
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<EditText android:id="@+id/time_ view”
android:layout width="fill parent”
android:layout height="wrap content”

android:layout marginBottom="10dp” />

<Button android:text="Save”

<Button android:text="Cancel”

android:onClick="onSave” android:onClick="onCancel”

android:layout width="wrap content” android:layout width="wrap content”

android:layout height="wrap content” /> android:layout height="wrap_ content” />

<LinearLayout

- xmlns:android="http://schemas.android.com/apk/res/android”
|</L1nearLayout> '
android:layout_width="fill parent”
android:layout height="fill parent”
|</LinearLayout> '

android:orientation="vertical”>

you are here » 307
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Lon® Exercise
doLution

Below are magnets with the XML layout declarations for the Views in your layout. You
should have arrange the magnets to complete the layout XML. There is one main layout and
one sublayout for the button bar similar to the one you made for the NASA Daily Image app.

This is the |a\/ou+, voot, a Vcr{icall\/
\[- oviented Linca\rLa\/ou{: £or the sereen.

<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android”
android:layout width="fill parent”
android:layout height="fill parent”

android:orientation="vertical”>

<TextView android:text="Time”

The time
label — android:layout width="wrap content”
android:layout_height="wrap content”

android:layout marginTop="10dp” />

<EditText android:id="@+id/time view”

android:layout width="fill parent” 4r’——ith'me EditText.

Notice it has an [D

for later vetrieval

android:layout height="wrap content”

android:layout marginBottom="10dp” />

T%Cho{a <TextView android:text="Notes”

label. android:layout width="wrap content”
~ - P

android:layoutiheightz”wrap_content"

android:layout marginLeft="10dp” />

<EditText android:id="@+id/notes view”

The notes
&«— EditText Notice
it also has an ID.

android:layout_width="fill parent”
android:layout_heightz”wrapﬁcontent"
android:gravity="top”

android:layout weight="1"

android:layout marginBottom="10dp” />
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The inner linear layout for the button
bav. [£ nas a gray batkground and the
5raviJc‘/ is set to Lcn{:cr__ho\riz_on{:al so
Lhe buktons will be tenteved.

The save and eancel
buttons which

both have onClick
properties defined.
The methods will be
implemented later-

<LinearLayout

android:orientation="horizontal”
android:layout_width="fill parent”
android:layout_height="wrap_content"
android:layout weight="0"
android:background="#FF8D8D8D”

android:gravity="center horizontal” >

<Button android:text="Save”
android:onClick="onSave”

android:layout width="wrap content”

android:layout height="wrap content”

/>

<Button android:text="Cancel”
android:onClick="onCancel”

android:layout_width="wrap_content"

| </LinearLayout> ' < End of the button
bar layout.

|</LinearLayout> ' <« End O“" the streen.

android:layout_height="wrap_content” />

you are here »

309


http://

creating a new

Create a second Activity

Now that you have the layout built for the entry screen, you
need to display it in the app. So far, you've displayed a layout
when an Activity is created, you've created optimized layouts
that dynamically display for different screen sizes, and displayed
layouts as part of a fragment.

But now you’re making an entirely new screen with new
behavior. What you need now is another Activity. Start
creating a new Activity by adding a Java class called
AddTimeActivity to your project that extends Activity.

therejare no
Dumb Questions

Q,: | already have an Activity. Do | really need another one?

A: In this case, yes. You could have displayed the new layout in
the TimeTracker Activity, but that Activity has functionality specific to
the list screen, like finding the list view in the layout and setting the
adapter. If you just tried to display the entry layout in the TimeTracker
Activity, the Activity would break when trying to find the list.

Q,: When would be a good example of when | would have
multiple layouts in one Activity?

A: The layout optimizations you did in chapters 5 and 6 for
different devices consisted of creating multiple layouts for one Activity.
The key is that the functionality and behavior were the same. In the
NASA app, once you had different behavior for the NasaEdNews, you
had a second Activity. Just remember, same behavior, same Activity.
Different behavior, different Activity.

Make sure 1o
extend Adfivi{y‘

public class AddTimeActivity extends Activity {

AddTimeActivity.java

*

* Do ﬂus’

Create a new class called
AddTaskActivity in your project.
Make sure it extends Activity.
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Below is the code for the AddTimeActivity class you just created. Complete the code
below to display the screen. You'll need to override onCreate and set the content view to

your new layout.

public class AddTimeActivity extends Activity {

“

Override onCreate heve. |n

that method, write the

tode to display the |a\/ou‘{:
} for the add task streen.

AddTimeActivity.java

you are here »
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setting the

.
E . RC|§Q the content view to your new layout.
OLutioN

Below is the code for the AddTimeActivity class you just created. You should have
complete the code below to display the screen. You should have overrided onCreate and set

public class AddTimeActivity extends Activity {

publie void onCreate(Bundle saved|nstanceState) {
Don{\fov‘bc:c ~— super.onCreate(saved|nstanceState);
4o call supev-
schon‘Ecn{\/icw(R-layouf-add_fimc);

J K Call setContentView
with the R econstant

for the la\/och You \)usjc
J wrote to set the streen.

AddTimeActivity.java

Don’t forget to call super.onCreate()

The Activity base class has logic needed to
o properly instantiate and configure an Activity
WﬂtCh lt for use by the Operating System. If you
: override one of the lifecycle methods, be
sure to call super. If you don’t you’ll get a nasty runtime
exception and your activity won’t run!
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This looks good, but
something tells me T
should keep jogging

and come back later.

There’s work left to do, but you’re
getting there!

So far, you’ve built the layout for the new ttime
entry screen and the Activity to control the
screen’s behavior.

Now it’s time to navigate to the new entry
screen from the list.

.@y‘?A\N

PAWER
Think about different Android apps you've
used and how you navigate around them.
How would you build the navigation to

the Add Time screen in this app? Write
your answer below.

313


http://

navigating with options

Use an Option Menu

With the layout built and a new Activity created for the
Time Entry screen, it’s time to navigate to it. There are a few
different ways you could implement the navigation including
putting a button on the screen or using an options menu.

The options menu is the popup that displays when you press
the Menu button on an Android device (or the on screen
menu button on a tablet). The options in the menu are
controlled by the Activity in focus when the menu button is
pressed.

Let’s add an options menu item to launch
the time entry screen.

Options menu hidden

n B 10:04

Tired. Needed more caffeine.

26:21

1 totally rocked it!

The list streen vemains unthanged
when the menu is not open...

314

Options menu showing

wl & 7:03

some time on the hills. But pretty good.

.Jbut when the menu button is pressed, )
the menu will show with one button “Add
which will launch the Add Time sereen.
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Create the menv XML file

Menus are defined in XML just like layouts
and many other Android resources. Just like
layouts, you can create new menu XML files
using the New Android XML File wizard.
Only this time instead of selecting layout
options, select menu options.

S

multi-screen apps

MNew Android XML File

S.‘"&' the New Android XML File Select Menu as the a

TimeTracker Creates a new Android XML file. ¢ { e '! I(.‘I ""

project. |/ \vesourte Type. k1 8
= /

Project |TimeTracker

/ Browse...

Call {:he menu 4/ﬁ§ time_list_menu.xml

‘[‘,.Imc__hSJC__mChu'*'“l' What type of resource would you like to create?

) Layout
() Preference

) values
() searchable

What type of resource configuration would you like?

Available Qualifiers

-;‘;; Country Cade

R Network Code U
Ei,:,‘i Language

.-;ﬁ Region

The /ves/menu folder i

wi” au{:o—yoyulafc :P Orientation : |

»

Psize St

/

(*) Menu
O Animation

() AppWidget Provider

|Chosen Qualifiers

when \/ou SClCC‘E Menu "‘"ﬁ)‘ﬁ% Jres/menu

as the vesourte type

Select the root element for the XML file:

L menu
Menu will be selected />

in the dropdown.

The dvopdown iwill
be disabled since
menu is the onl
possible voot element
or d menu resource.

[ Cancel ) ( Finish :l

Cliek Kinish.

you are here »
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Add a menu option

The menu you just created with the wizard
will be in your project under the res/menu
directory. Navigate to that directory in the
Eclipse Package Explorer open it.

Just like the graphical layout editor, there is a
graphical editor for creating menus. Start by
clicking add to add a new menu item.

PRSP 4] AddTime.

i Android Menu
Menu Elements MIlcl Az '

Click add- — IE

Duwn

N

Create a new element at the top level,

SC'CC‘{Z i'{:crn. [GlGroup
E]Item

Lzﬁ _’ - ii’lumlﬁ{l- I

( Cancel ) [ OK

g Press OK.
Now you can configure the new menu item
by setting the title and ID.
1ld) time_list_menuxmi 23 ) B - =5
& Android Menu
£ Menu Elements m Az Attributes for add_time_menu_item (Item)
et the . . 1 ibutes th ble to all
Sele {?Jcc D st ) e Set the [D.to @+id/
menu 1TEm. Id @+id/add_time_m: | Br ] . .
@ Menu category add_'tlmC_mcnu_l{:crn.
up
jr;\lf Order in categary

Title Add
Title condensed
leon

Alphabetic shartcut

éivc 'HIC menu i{:tm
3 title of “Aag"

Numeric shortcut [ Browse... |

Checkable

Checked

Visible

i

Enabled

D EE X
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Show the menu

Just like XML layouts, the menu is defined in

XML, but you need to display it from your Activity.
The Activity base class includes a method called
onCreateOptionsMenu that is called on the
displayed Activity when the menu button is pressed.
The default implementation does nothing, but you can
override it and display your custom menu.

public void onCreateOptionsMenu (Menu m) {
super.onCreateOptionsMenu (m) < Fiest eall super. o
Call Activities method,
MenuInflater menulInflater = getMenuInflater(); Q’—’ 5:{:Mcnu|n£|a+,c¥o to
menuInflater.inflate ( vedvieve the Menulnflater.
R.menu.time list menu, menu );
/& Inflate the menu You defined in
‘{'«imc_lis‘f:__mcm passing in the R file

vefevence for the menu deseviption.

TimeTracker.java
Notice that onCreateOptionsMenu uses an

Inflater, just like when you inflated the list item layout

in the list adapter. The MenuInflater takesa

menu defined in XML and creates men items. The

only difference is that a default menu is passed in to

onCreateOptionsMenu and the menu items defined

in the XML file are added to that menu. . The menu populated

with your tustom

The menu menu items

XML Thc Mcnu’n“a‘{:cr.

N

;
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N
g”\ ?
| S
//@1'

—Test Drive

Run the app, and press the menu button when the time list

appears on screen. You should see the menu display with
one single item “Add”.

5554:standard

38:23

Feeling good!

49:01

Tired. Needed more caffeine.
26:21

[ totally rocked it!

29:42

Lost some time on the hills. But pr od. _ B Press the menu

button

And the menu
will display.
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Capture the menu action

There is a companion method to
onCreateOptionsMenu method called
onMenuItemSelected which is called
when a menu item is selected by the user.

To make the menu item work, override
onMenultemSelected, check which menu
item was selected and invoke your action.

Ovevrvide
onMenultemSelected
N This method will be
public boolean onMenultemSelected (int featureld, Menultem item) { -{f“Cd for CVCV\/)mcnu
item You add. [t's a
if (item.id == R.id.add_time menu_item) { 9ood habit to test

Protess the add time which item was selected
< menu attion in here by tompaving it to the
id You assigned.

¢lass Foo
publie...
1

You can add your code to process the menu item TimeTracker.java
inside the if block testing for your menu item.

Now you have two independent Activities, and

a menu item with an action that can move from

one to the other.

Now turn the page to see how to launch new screens ——————pp-
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Use Intents to launch new sereens

You can launch new screen using an abstract object
representation of an action called an Intent. You can
create an Intent when the Add menu item is selected
pointing to the AddTime Activity.

The intent vefevence
the AddTime Ac{ivi-{:\/.

]
=]

AddTime

Sclct{:ing the add menu
item eveates an [ntent

# ul B 7:04

Then you can call a utility method on the current
Activity called startActivity passing the Intent. Activit

This starts a new Activity in your app, managing all of 9ets
the lifecycle methods for you including stopping the old started.
Activity as well as creating and startng the new Activity.

startActivityO

The intent rcﬁercming
the new Ac{:ivi{:\/

Save || Cancel
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255 | Launclxing a new Activity Magnets

Below is the empty onMenuItemSelected method in the
TimeTracker Activity. Complete the method by creating and
invoking an Intent to launch the AddTime Activity Even though
ES—— you only have one menu item right now, check and make sure that
the ID of the menu item passed in to onMenuItemSelected isthe
add action. Pass the onMenuItemSelected call to super if you
don’t process the action.

public boolean onMenultemSelected(int featureld, Menultem item) {

Intent intent = new Intent(this, AddTimeActivity.class) ;

l return true; '
| startActivity (intent) . | return super.onOptionsItemSelected(item); '

if (item.getItemId() == R.id.add_time_menu_item) {

TimeTracker.java
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Launclxing a new Activity Magnets Solution

Below is the onMenuItemSelected method in the TimeTracker Activity.

You should have completed the method by creating and invoking an Intent to
launch the AddTime Activity Even though you only have one menu item right
now, you should have checked and made sure that the ID of the menu item passed
into onMenuItemSelected is the add action. You should have also passed the
onMenuItemSelected call to super if you don't process the action.

public boolean onMenultemSelected(int featureld, Menultem item) ({

Chetk the item D to see if
the add action was selected

if (item.getItemId() == R.id.add_time_menu_item) {

Retuen true Intent intent = new Intent (this, AddTimeActivity.class);
to indicate the
select event startActivity (intent)
was protessed. \
Create and new intent +o

&_»l return true; ' seleet AddTichL{:ivi{:y
and then stavt it

| return super.onOptionsItemSelected(item) ; '

Pass the eall on to super
§or any menu items that
may be in the menu.

TimeTracker.java
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Open AndroidManifest.xml

Every Activity you use in your app has to be declared in
your AndroidManifest.xml file. When you created
your app with the wizard, it created the Activity for you
and added an Activity element in the Android Manifest file.

Before you test the app, add the new Activity declaration to
your manifest file or you’ll get a nasty exception!

<manifest xmlns:android="http://schemas.android.com/apk/res/android”
package="com.headfirstlabs.timetracker” < _ The P“"aac name for
Your application

android:versionCode="1"

android:versionName="1.0">

<application android:icon="@drawable/icon” android:label="@string/app name”>

The androidname points to the Activity elass, by appending Jch‘: )
atkaae name £o the androidmame. So in this case, ‘. TimeTracker .
Eccomacs “com headfirstlabs.timetracker. Time Tratker” The label is the text that displays
under the iton on the home streen

<activity android:name=".TimeTracker” /

android:label="@string/app name”>

This tonfigures

the application <intent-filter>
to be launthed <action android:name="android.intent.action.MAIN”/>
from the home

<category android:name="android.intent.category.LAUNCHER” />

streen. </intent-filter>
</activity>
</application> Th k . .
¢ package name is appended to the android:name, so you
Jjust need to enter the ¢lass name here.which will give You
\[- the «cully quali«cicd tlass name for the AddTichc{:ivi{\/.
<ac-l:ivi{:\/ and\roid=namc="-AddTichc-l:ivi{:\/"> </ ac{:ivibp

The activity declaration

for the AddTimeAetivity.
</manifest>

AndroidManifest.xml
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cO-

> Tost DRIvE

You’ve got the new screen built, the Intent starting the new
Activity from the menu and the new Activity configured in
the Manifest. Go ahead and run the app and test out all
your hard work!

| TimeTracker

38:23

D& s17em

meTracker

Time
ome time on the hills!

:2(4-914?“1! Joe's g oWn . Clmk in {-)‘CSC ‘CiCldS
— Notes and you'll see the

on streen kcyboavd
automatically popup-

Save || Cancel

Perfect! The new screen looks great!
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Back $tack Up Clsse

As you test the app, you’ll pretty quickly realize that the save
and cancel buttons don’t work. But even without implementing
these buttons you’re not stranded on the new screen. Press the
back button and you’ll go back to the list screen automatically.

5554:standard

as M ¥ 7:46
TimeTracker

i’ﬂ.‘ : Press the back button
oy ™ IJ o> and \/ou’" 9o back to
the list sereen.

PHPNPHENFNFEPNENFY
*ﬁfﬁrrrﬁ s

hffhrrﬁ'hﬁ

Save Cancel

Wait, how did that work?

Android maintains a stack of Activities your app has started,
beginning with the first Activity in your app. As you start

new Activites like you did with the time entry screen, it’s
automatically added to the back stack of Activities. And when
you press the back button, it automatically goes back to the
previous Activity in the stack which in this case is the list screen.
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Implement the button actions

The back stack and the back button do allow
one way to navigate back to the list screen from
the time entry screen, but it’s not the behavior
you’re looking for. You have the Save and
Cancel buttons on screen, and you need to
make them work.

Let’s start with the Cancel button. It layout
declaration for the button specifies an onClick
method called onCancel. You could follow the
same pattern you used to launch the time entry
screen and create a new Intent pointing to the

The eantel button’s onClick
TimeTracker Activity and starting that Intent. neel button s onCl

pavameter is configured to
call a method called onCancel.

<Button android:text="Cancel”

"= android:onClick="onCancel”

android:layout width="wrap content”
android:layout height="wrap content” /> XML

add_time.xml

public void onCancel (View view) {

Intent = new Intent(this, TimeTratker.tlass); ﬁ

S{:arfAc{ivi{\/( intent); f:c:ﬁ; :: :K:{:
} R Start the TimeTracker Activity.
Ad:ivi-b/‘ |

AddTime.java
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But there’s a problew...

Every time you start an Activity, Android
automatically adds it to the back stack. If you
always start Activities to navigate between
different screens, you’re going to end up having
a huge back stack!

12
(1)

When the app
starts, the

screen stack &5
only contains

the TimeTracker

Activity.

L —
Time
Tracker

Take control of the back stack

There are a few different ways to control the

back stack. One technique you can use is to call
finish on the current Activity to end it. This will
remove it from the back stack and automatically
navigate to the previous screen in the stack.

Call ‘Finish on the
— AddTimeAetivity.

- finish() —>

Time
Tracker

When a user presses the
Add item, the AddTime
Activity is started, adding
it to the screen stack.

AddTime
Activity

Time

Tracker

multi- apps

Cancel starting another
instance of the
TimeTracker Activity
adds it to the screen
stack a second time.

gg____

Time
Tracker $\
— Theve are two
AddTime Tich\rachv
. instantes in
Activity he s{;ack_’

——————————————

g

Time
Tracker

' AddTime is Linished
e off the stack.

TimeTratker is automatically
displayed and pressing back button
from heve will exit the app-

<

——

Time
Tracker
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Implement cancel using finish

If you implement onCancel using finish, you’ll
remove the intent and the startActivity
call and replace it with a call to finish. This will
stop the AddTime Activity, remove it from the
stack and return the user to the list screen.

public void onCancel (View view) {

Trtert—irtent—=Tiew Intent (this—ITimeTracker-class);

= =2 - L Lo
Starefetivityintent) ¢ &
Don't

ini start another
Finish3 ) i n the TimeTracker Ackivity
} K/ Ad:ivi{:\/ base ¢lass.
W— )

AddTime.java

What about the save button?

This implementation will work for the Cancel
button, but what about the Save button? The
Cancel button just needs to return to the list
view, but the Save button needs to return to the
list view and return the user entered data.

Call 1cinish on the
«— hddTimeActivity.

AddTime is finished
e off the stack.

AddTime | ——)p Save ——>

TimeTratker is automatically
displayed and pressing back button

Time from heve will exit the app-
D (\: \ | Tracker <

result data

lt The user enteved data veturned
to the time tratker

——————

Time
Tracker

328
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Wouldn't it be dreamy if you could

handle the save and cancel button the same
way, just returning data when you save? But
T know it's just a fantasy...

you are here » 329
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Use startActivityForResult

There is a mechanism built into Android for launching a new Activity for

a result, which is exactly what the TimeTracker is doing by launching the
AddTime. The key difference is that the new Activity is started using a
special call, startActivityForResult. And when the new Activity is
finished, a method called onActivityResult isinvoked on the calling

Activity with the resulting data.

Here is the flow between the two Activites

TimeTracker

; Activity
| Started
\

\ Il
~ ’
~ -

\

This veplaces the eall
+o s{ar{AL{ivi«Ey.

When the activity stavted
using s{:ar{ht,’civi{,\/Fo\chsuH: is
Linished, this is auiooma{icall\/
ealled with the vesult data.

330

The chucs{ tode is
used to link vesponses

to vequests.

startActivityForResult " a (\ | ' A

{
\

request code

Data patkaged before the
AddTimepetivity finished.

: H I
H n
onActivityResult ' ‘ DY P\: 1 I\

——— % \

result data

AddTime

Activity
Started

When the
user presses
k save, the
packages
up the user
enteved
data and
calls Linish
o ——
\
il \
Activity
Stopped |
7
~ e
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Update starting the Activity

The startActivityForResult will work for
both the Save and Cancel flows. Before implementing
the save functionality, let’s go back and update the
Save flow to use startActivityForResult.

One difference between startActivity and
startActivityForResult is that but you need
a request code. This request code is passed back in to
the calling Activity when onActivityResult is
called so the you can correlate the responses to the
screens you've started.

public static final int TIME ENTRY REQUEST CODE

Now remove the startActivity call and instead
call startActivityForResult passing in the
intent and the request code.

multi-

The vequest eode

tons{an{;.

—~——

Replace the starthetivity eall with
a eall to startAetivityForResult.

return true;

return super.onOptionsItemSelected(item) ;

if (item.getItemId() == R.id.add time menu item)

public boolean onMenultemSelected(int featureId, Menultem item) {

Intent intent = new Intent (this, AddTimeActivity.class);

S;ar Ei!ebi ui EY g‘n:'ew r
( startActivityForResult (intent, TIME ENTRY REQUEST CODE) ;

Pass in the time cnﬁr\/
rcqycst tode Lons£an£.

apps

TimeTracker.java
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Implement onSave

The Cancel flow looks great, so let’s move on to the Save
flow. You’ll start by implementing the onSave method
invoked by the Save button when clicked. You’ll implement
this method in the AddTime Activity.

<Button android:text="Save”
/ android:onClick="onSave”
android:layout width="wrap content”

android:layout height="wrap content” />

add_time.xml

) public void onSave (View view) {

Z Your implementation heve —%

. AddTime.java
In the onSave method, you'll retrieve the EditTexts

for the time and notes fields from the view. The Intent
that invoked the AddTime is going to be returned to the
TimeTracker Activity. So you can put these values in

aMap inside the Intent. Then you can retrieve those
values from the Intent in the TimeTracker Activity.

Add the usev entered
values for time and notes

\ into the calling intent.

Fx

/ result data

{
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onSave Magnets

Below is the empty onSave method from the AddTime Activity.
Use the magnets below to complete the method. You'll need to
retrieve reference to both EditTexts as well as the Intent. Then
use Intent’s putExtra method to add values to the Intent’s Map so
that you can retrieve them later from the TimeTracker Activity.
Finally set the result of the Intent to RESULT OK which you'll use in

the onActivityResult method to determine whether the Save
or Cancel button was pressed. .

multi-

public void onSave (View view) {

intent.putExtra (“notes"™, notesView.getText ().toString());

EditText notesView = (EditText)findViewById(R.id.notes view);

intent.putExtra (“notes™, timeView.getText () .toString());

EditText timeView =

(EditText) findViewById(R.id.time view);

AddTime.java

this.setResult (RESULT OK, intent); | finish(); ' Intent intent = getIntent();

333
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onSave Magnets Solution

Below is the onSave method from the AddT ime Activity. You should
have used the magnets below to complete the method. You should have
retrieved references to both EditTexts as well as the Intent. Then using
the Intent’s putExtra method, you should have added values to the
Intent’s Map so that you can retrieve them later from the TimeTracker
Activity. Finally you should have set the result of the Intent to RESULT_OK
which you'll use in the onActivityResult method to determine
whether the Save or Cancel button was pressed.

public void onSave (View view) {

Calling getlntent() vetrieves the
Intent intent = getIntent(); f << S{:ar'f:ing intent from 3 cunning AC‘{:'IVH:\/.

£ a vebevente to the time EditText, and put
?{:cs value in the intent using the string constant.

<53 EditText timeView = (EditText)findViewById(R.id.time view) ;

intent.putExtra (“time", timeView.getText () .toString());

Get a veference to the notes EditText, and put
its value in the intent using the string tonstant.

k\ég EditText notesView = (EditText)findViewById(R.id.notes view);

notesView.getText () .toString());

intent.putExtra (“notes",

S Set the vesult to OK and

this.setResult (RESULT OK, intent); .
pass in the intent.

finish();

Finish the ac{:ivi{;\/.

AddTime.java
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Implementing onActivityResult

You've completed the onSave method, which

packages up the user entered data in the calling

intent. It also calls finish on its Activity which

pops that Activity off the stack and returns

to the TimeTracker Activity, calling its

onActivityResult method.
Then onAC{:ivi{:\/RCSul'{i 56{35 called
in TimeTracker with the [ntent

Finish gets ¢alled, tompleting containing the vesult data.

the AL{:]V]{:\/ and removing
\( i{:scl(: ‘From the stack.
finish() onActivityResult()
_ B
AddTime | — ‘\ 7 ‘ - | Time
o Tracker

result data

In the TimeTracker onActivityResult
method, you’ll retrieve the values from the
Activity using the getStringExtra method,
using the map keys used to add the values. Then
you’ll create a new TimeRecord object with
the values and add it to the ListAdapter.

i

Create a new TimeRetord

ob\)cc{: with the data from

the vesult intent. Add the new
. Timeretord to
the list.

(===
result data

apps
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displaying new

Poo] Puzzle

Your job is to take the code fragments
from the pool and place them into the
onActivityResult method. You
may not use the same code fragment
more than once. Your goal is to make
a new item display in the list..

protected void onActivityResult (int requestCode, int resultCode, Intent data) {
if (requestCode == TIME_ENTRY REQUEST_CODE) { €— [his theck makes sure the vequestCode
if (resultCode == RESULT OK) { is the code You \?asscd n

This checks that the vesultCode is
RESMLT__OK‘ Sinte You didn't set the
vesult tode in the onCantel, this will veturn
instead of trying to add a new item.

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

dapte,
7 listView.requestLayout QO : add'-"J-Im-:‘Record (

“Otif
String notes = data.getStringExtra (“notes") ; 24 DatasetCh

ange
String time = data.getStringExtra (“time”) ; () ;

sl

336


http://

Head First: Hi Intent, thanks for speaking with us
tonight.

Intent: Happy to be here, try and tell my story a
little bit, you know.

Head First: Wow, your story? Sounds like you have
something on your mind. What’s up?

Intent: It’s nothing new really. I just don’t get a lot
of respect around here. I mean, I can do an awful
lot! T help start Activities, I let everyone know where
to go, and I can store and communicate data myself
as I move around the system.

Head First: That all sounds right. But it sounds like
you’re not too happy about it.

Intent: I feel bad coming here and complaining,
but I just never get to see the spotlight you know?
Activities get to interact with users! I just have to
hang out in the background while they get to shine
on the screen.

Head First: It must be awful for you to just sit
there while the Activities are out there displaying
themselves to users, getting their buttons pressed...

Intent: Hey! You don’t have to rub my face in it,
Okay?

Head First: Oh, I'm sorry, I didn’t mean...

Intent: It’s Okay. I'm used to it.

multi- apps

Intents Exposed

This week’s interview:
Are Intents Under Appreciated?

Head First: No, I'm telling you that you are really
important. You may be sitting in the background
while the Activity is displayed, but you have to keep
track of really important information.You know
how the Activity was launched, and you include any
information passed in to the Activity.

Intent: That’s true...

Head First: And as you’re sitting there in the
background while the Activity is displaying, you get
asked for your information and new information gets
passed to you. Like when information is added to
you to get sent back to a calling Activity after calling
startActivityForResult.

Intent: That’s true too.

Head First: I think you need to change your
mindset. You’re not under appreciated, you’re the
strong silent type.

Intent: The strong silent type... I think I like the
sound of that.

Head First: Glad you’re feeling a bit better. That’s
all the time we have tonight folks. Give Intent a

big round of applause before going back into the
background and we forget about it!

Intent: Hey now!

Head First: Kidding, man. Kidding.
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returning

Poo] Puzzle Jolution

Your job is to take the code fragments
from the pool and place them into the
onActivityResult method. You
may not use the same code fragment
more than once. Your goal is to make
a new item display in the list.

protected void onActivityResult (int requestCode, int resultCode, Intent data) {
if (requestCode == TIME ENTRY REQUEST CODE) {
if (resultCode == RESULT OK) {

Qet the values
from the intent —

String notes = data.getStringExtra (“notes"“);

String time = data.getStringExtra(“time");

Create a new
TimeRetord and add
it to the list adapter.

timeTrackerAdapter.addTimeRecord ( new TimeRecord(time, notes));

timeTrackerAdapter.notifyDataSetChanged() ;

This method lets the list
know the data has Lhangcd

} and 1o update the display.

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

Everything is all wired up! Run the app and run through the complete
flow of adding a new time. Invoke the Add menu item, enter a time and
some notes, and press save. And you’ll see a new item added to the list!

& wl B 9:07
38:23

Feeling good!

=l B om
49:01 TimeTracker

Tired. Needed more caffeine.
26:21

I totally rocked it!

Time

= ul B 9:12
P
38:23
Feeling good!
49:01
Tired. Needed more caffeine.
26:21
I totally rocked it!

29:42

Lost some time on the hills. But preth

25:08

My best run yet!

ome time on the hills. But pretty good. My best run yet'

‘ Saﬂ Cancel

Fantastic Work!
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4. You just did some seriously heavy lifting to get data entry working. Can’t get enough?
Here are some more features you could implement to make the app even better!

e

Build edit and delete

[n this chapter, you built a
methanism to add items to the

list.. But what if a user enters the
wrong information? Allowing users to
add information is great, but your
usevs will cven{:ua"\/ want to be able
+o edit and delete as well.

Build an about streen

The bulk of the navigation in £his
chapter used Sl:a\r{:Ad:ivi'l:yFochsul'l:
to manage data entry. Try building
another seveen, like an about seveen
that displays but doesn’t veturn '
data to the ealling Ac":ivi-(:\/. Think
about whether You want that

Ac’civity to be in the back stack and
build it auo\rdingly‘
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| Your Android Toolbox

Now that you’ve built

navigation between two
screens, you can apply the
same logic to building navigation
between as many screens as you like!
Just not too many, OK?

Seveen N avigation

o Create a new Activity and con(:igwc it
4o use a new La\/ovrt

o Create an Intent

o Call startAetivity or
stav‘r,Ac{-,ivi{yFochsul’c 1o launth 3 new

streen

— NCW MCNA S'ECPS

o Create a menu XML file from
XML file wizard e from the new

o Add menu items usin t i
‘ 9 the graphical
editor, or edit the vaw )(M?,. e

o Inflate the enu using th

: menu usi M

in the onCrca{:eOP'l:ions?Vlcn: mc?:if::w
Your Ac{ivi'l;\/

o Protess the menu attion in
onMenultemSeleeted in Your Ac{:ivity.

% BULLET POINTS —

multi- apps

Create new Layouts using the new XML file
wizard, or by creating the XML files yourself.

Reuse Activities with different layouts if
the behavior is the same. If the behavior is
different, create a new Activity.

Remember to add a declaration for your
new Activity in AndroidManifest.xml. If you
don't you'll get nasty errors!

To launch a new Activity in your
app, create an Intent and pass it to
startActivity.

If you're staring an entry screen, use
startActivityForResultto
easily finish and return values to the calling
Activity.

Implement onActivityResultto
receive the data returned from the screen.

Create new Context Menu XML descriptions
using the new XML file wizard.

Show menus by overriding Activities
onCreateOptionsMenu and
process the selection events by overriding
onMenultemSelected.

New screens are automatically added to the
back stack. The back buttons uses this back
stack when pressed.

Call finish to complete a screen and
automatically display the previous screen on
the back stack.

Use EditText for text entry
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9 database persistence

« .
Store your stuff

In memory data storage only gets you so far. in the previous chapter,
you built a list adapter that only stored data in memory. But if you want the app to
remember data between sessions, you need to persist the data. In this chapter, you'll
learn to store your data using a SQLite database. You'll learn how to create and manage
your own SQLite database and you'll learn how to integrate that SQLite database with the
ListView in the TimeTracker app. And don’t worry, even if you're brand new to SQL, you'll

learn what you need to get this app’s database up and running.

this is a new chapter 343
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data isn’t

Uh oh, the fimes aren’t saving...

Donna is loving the app so far. It’s a
straightforward app where she can enter her
times and notes. And just like she wanted,
it’s free of clutter from features she won't use.

But she pointed out a really big problem.
When she closed the app and later reopened

Viewing and entering
times looks great. But
the app is useless if T
can't save times!

it, all of her times were gone!
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... but you can save them using SQLite

The app currently loses all of the information
added to list when you exit and relaunch the
app. This is because newly entered times

are stored in memory as objects inside the
TimeTrackerAdapter. And once you shut
down the app, the in memory data is gone!

= mll @ 10:04

The ListView /§
‘(:or \/owr a?F

the hills. But

Android comes standard with a built in SQLite
database implementation. SQLite is a lightweight SQL
database implementation that stores data to a text file
on the device. If you store the times in the SQLite
Database and read them back in after you restart the
app, you’ll have persistent data.

database

The Adapter for
Your list is storing all
« the data in memory.

Pevsist the list data in the
SQLite database and display the
data from the database and you'l
have persistent data storage.

P >

SQLite
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planning database

Storing times in the database

You’ll have to touch several parts of the app
to get database storage fully integrated. Let’s
take a look at what you’ll be doing in the
chapter to seamlessly persist data.

346

1. Create a database for your app

You’ll be storing the time and note data in a SQLite
database. But before you can store data in the
database, you have to create it.

2. Save a time record

Once the database is created, you can save times in
it. Here you’ll define the database schema based on
the data you’ll be saving. Then add the code to insert
records directly into the database.

3. Load time records

It’s no fun to store data if you can’t access it. Here
you’ll write the code to query the database and
process the results.

4. Update the List to use the database

The goal 1s not to save and load data from a
database in 1solation. The goal is integrate database
persistence in the existing app. With store and
retrieval working, you’ll finish up by integrating all
of your hard work back into the TimeTracker app.

’_H
Your new
k- database
Save new times
P >

o in the database

" S

Time
Record
Retrieve times
L Fvom Jchc da{:abasc

/\

Record

Display those times
in the list =
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Start by creating the database

You can create and open databases directly inside * o
your app. The best way to get off the ground with D; t 1
a new database is to extend a built in abstract base

class called SQLiteOpenHelper that provides *
you with all of the basic behavior to manage a

database. Create a new class called

Create a new class called
TimeTrackerOpenHelper that extends

SQLiteOpenHelper. There are three methods you’ll the database version to super.
need to implement that descrive how to connect to Make empty implementations of
your database, initially create tables, and upgrade onCreate and onUpgrade.

TimeTrackerOpenHelper
that extends SQLiteOpenHelper.
Pass the database name and

from previous versions.

private static class TimeTrackerOpenHelper extends SQLiteOpenHelper {

TimeTrackerOpenHelper (Context context) {

super (context, “timetracker.db“, null, 1);

n
J Pass the name of the —ﬁj\ Pass the version number
database to super to super as well.

public void onCreate (SQLiteDatabase database) {

Z— Create your tables in here —>

public void onUpgrade (SQLiteDatabase database,

int oldVersion, int newVersion) {

£ Handle database sthema upgrades in heve —

TimeTracker
OpenHelper.java
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using an

Instantiate the OpenHelper

The database is created internally by

the Open Helper when it is instantiated. '*’ Add the line to instantiate the
In TimeTracker, add the following DO ﬂﬁsy > TimelTrackerOpenHelper in
line creating an instance of the ’ ' theTimeTracker onCreate
TimeTrackerOpenHelper. * method, then start the app.

public void onCreate (Bundle savedInstanceState) {

super.onCreate (savedInstanceState) ;

setContentView (R.layout.main) ;

ListView listView = (ListView)findViewById(R.id.times list);
timeTrackerAdapter = new TimeTrackerAdapter();

listView.setAdapter (timeTrackerAdapter) ;

TimeTrackerOpenHelper openHelper = new TimeTrackerOpenHelper (this) ;

[nstantiating your Custom
open helper will cause the
database to be treated:

TimeTracker.java

therelgre no

Dumb Questions

Q: Do | have to call a method on the OpenHelper to create Q: Cool! Where does it go?

the database?

A: It's stored on the device under /data/data/<package-name>/

- No. When you instantiate the OpenHelper, it automatically databases<database-name>. If you're ever curious about what's in
creates the database for you. the database, you can always open it up in SQLite databse browser

348

and look at its contents.
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Browse to the database file

After running the app with the Open Helper being created, you
won’t notice any visual differences. But there are big changes
behind the scenes. When you instantiated the Open Helper, the
database file was created and saved to your applications persistent
storage.

You can view the file by opening the Android File Explorer. Go to
Window — Show View - Other, expand the Android folder and
select File Explorer. Then navigate to com.headfirstlabs.

timetracker\databases\ and you’'ll see a file called Th
€1 N K db e save button +o
lmetracker. .
save the database to
Your £ile system.
& Problemsi (@ Javadoc i@ DeclarationiE Consnle!' ] Lngt:atir Q Devicesif-' | File Explorer 5% - Er ﬂ | = | EERe El.‘l
Name Size Date Time Permissions Info
P = com.android.term 2011-09-12 14:22 drwxr-x--x =
P = com.android.wallpaper.livepicker 2011-09-12 14:21 drwxr-x--x
P = com.example.android.apis 2011-10-05 18:21 drwxr-x--x
P = com.example.android.livecubes 2011-10-05 18:20 drwxr-x--x
= com.example.android.softkeyboard 2011-10-05 18:20 drwxr-x--x
W [=com.headfirstlabs.timetracker 2011-10-05 19:15 drwxr-x--x
¥ = databases 2011-10-05 19:15 drwxrwx--x

3072 2011-10-05 19:15 -rw-rw----

2011-10-05 19:14 drwxr-xr-x

2011-09-12 14:21 drwxr-x--x f
2110 drwsr-x--x | ]
g drwxr-x--- 0

|=| timetracker.db
» G lib
P = com.svox.pico
¥ (= jp.co.omronsoft.openwnn
P (= dontpanic 2011-09-13
P = local 2011-09-12
b = lost+found 2011-09-12 14:20 drwxrm

Select the database file and press the save icon.
This will allow you to save the entire database file
locally and view it. Here is a screenshot of the
sqlitebrowser (http://sourceforge.net/projects/

thtebrowser/> dlsplaylng the contents Of thC .06 SQOLite Database Browser - fUsers/jonath:fll simon/Desktop/timetracker.db =
database. Right now the database is empty, it just NE2do e o IL}?
includes some default metadata. { Database Structure | Browsgfata _ Execute sl |

Name | Object | Type Schema

vandroid_metadatatable CREATE TABLE android_metadata (locale TEXT)

locale field TEXT

The S"di{:cbrowscr

viewing the so\|i-{:c T
database file.

you are here » 349
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Pesign the database

You now have the database being created with the
open helper. But it’s empty. Now look at what you need
to store and how to structure the database to store
that information. The data for this app are already
stores in the TimeTrackerAdapter in a list of
TimeRecord objects. Now you need to store that
same information in the database.

You can store this by creating a single table called
timerecords with a column for time and notes.

The TimeRetord
ob\')ct.{ and its fields.

A

Notice that the sqlite database file is
called timerecords.db. The file’s name is
controlled by the database name string
you passed into the constructor of the
SQLiteOpenHelper.

|
/> id time notes

The ID (:icld s 1 38:23 Feeling good!

the primary key

for the database. 2 49:01 Tired. Needed more caffeine! Sample
This is standavd data
practice for 3 26:21 T totally rocked it!

databases.

4 29:42 Lost some time on this
’ hills. But pretty good.
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Create the initial table

The database design includes the one
timerecords table that you'll need to create
when the database is created. You overrode the
onCreate method in SQLiteOpenHelper
when you wrote the TimeTrackerOpenHelper
which created a blank database. Now that you
know what the database should look like, you need

to include the code to create that creates the initial SQL statement
table. Here is the SQL you’ll need to execute. to ereate the
( timevetords table

create table timerecords (

id integer primary key time text, notes text

tberel;n*e no

Dumb Questions

A Brain-Friendly Gulde

Q} How much SQL do | need to know for
developing Android apps?

A: That really depends on your app. Some apps just
set up a very basic database and display its contents.
Others do very complex things with their database, like
very detailed queries using very intricate database
schemas. We won't go into a lot of detail about the SQL
part of SQLite in this book. If you'd like to know more,
we can suggest you read Head First SQL.

ﬁ

Our very biased suggestion
on whevre to learn move

about SRL.
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Updating the database creation

Update your onCreate method to the following;
A SQLiteDatabase instance is passed in which
is an Object wrapper around the SQLite Database.
You can execute SQL using the execSQL method.

public void onCreate (SQLiteDatabase database) {

database.execSQL (

ga” exeeSQL on "create table timerecords " +
he da{:abasc ﬁ"(id integer primary key, time text, notes text)"
)7 Pass in the SQL
} statament to ereate

the timevetords table.

TimeTracker

If you run the app again, you still won’t see any visual
or functional change in the app. But you did update the
TimeTrackerOpenHelper onCreate to update
the database creation. So check the sqlite database file
for schema changes.

elele SQLite Database Browser - [Users/jonathansimon/Desktop/timetracker.db

NEBEH> B ™ B W

[ Database Structure Browse Data = Execute SQL )

Name | Object | Type | Schema
vandroid_metadatatable CREATE TABLE android_metadata (locale TEXT)
locale field TEXT

No new {able in the
database structure.

352 Chapter 9
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database

Exactly why did the
database not change? I'm not
going to get very far with
databases if I change the
code and nothing happens.

It’s because the database is persistent

The SQLiteOpenHelper is helper class for creating
and managing the SQLite database, which you’ve
seen is stored in a file for persistence. This way, data
stored in the file will be available after the app process
is exited and restarted.

But the code that was just updated was for
onCreate which only gets called when the database
1s created. The database doesn’t get created each time
your app runs though, only the very first time. That’s
what makes the data persistent.

Keep reac[ing to see how to upc[ate the database =—————p
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Implement onlUpgrade

At this point you have a database you need to update.
You need to add the timerecords table to the
original empty database. This pattern of updating

a database’s schema is common so the open helper
provides a mechanism for it.

In the TimeTrackerOpenHelper constructor, you
passed a version number of the database to super which
is cached along with the database. If the version number
changes, onUpgrade is called for you to update the
database as needed.

In this case, the upgrade will be quite simple. You just
need to drop the database and recreate it.

public class TimeTrackerOpenHelper extends SQLiteOpenHelper ({

TimeTrackerOpenHelper (Context context) { {’

super (context, "timetracker.db", null, 2);

public void onCreate (SQLiteDatabase database) {
database.execSQL (
"CREATE TABLE timerecords " +

public void onUpgrade (SQLiteDatabase database, int oldVersion,

they exist and then
eall onCreate.
}

onCreate (database) ;

354

Update the version
number passed in to super

" (id INTEGER PRIMARY KEY, time TEXT, notes TEXT)"

S ||
X

int newVersion) {

Drop the tables if g database.execSQL ("DROP TABLE IF EXISTS timerecords") ;

¢lass Foo

TimeTracker
OpenHelper.java
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database

C)

Test DRIVE

Now that you've updated onCreate, updated the version number and
implemented the onUpgrade method, it’s time to test this out. Run the
app again and inspect the sqlite file in a viewer.

o

SOLite Database Browser - /Users/jonathansimon/Desktop/timetracker.db =

N sifse e B W

[ Database Structure Browse Data Execute SQL ]

Name | Object Type | Schema |
randroid_metadatatable CREATE TABLE android_metadata (locale TE...
vtimerecords table CREATE TABLE timerecords (id integer prim...

Heve is the id field  integer PRIMARY KEY
new table '\% time field  text
and fields. notes field  text

Don’t forget to update the version number.

The onUpdade method will only get called if the version
W‘d t Cl‘l i t’ number.is updated. If you update your database
] * schema, make sure to update the version number or
: the database will not get updated to the latest version.
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Using the database in your app

The OpenHelper isn’t a database itself. But it does create
the database for you, and gives you access to it. You don’t
have to manually create the database, that’s done for you
when you instantiate the OpenHelper. But you do need
to call one of the getDatabase method to retrieve a
reference to the SQLiteDatabase object.

Once you have the SQLiteDatabase, you can call any of
the methods to insert, delete, execute raw SQL statements,
and more. But first, you need to get a reference to the
database from the OpenHelper.

There are two methods you can call to retrieve the database,
getReadableDatabase to retireve a read only
database and getWritableDatabase and to retrieve a
database you can read and write to. Since you’ll be writing
to the database when you add new times, you’ll be calling
getWritableDatabase.

Call getWritableDatabase (ov
getReadableDatabase) to get
a a database vefevente

The Openttelper

treates the \L

database

getWritable
/ﬂ Database

OpenHelper

SQLite

Use the SQLiteDatabase
instante veturned to interact
with the database

356 Chapter 9
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Head First: SQLiteDatabase, thanks for joining us.
I know it’s hard to time away from your server to join
us here tonight.

SQLiteDatabase: Thanks! But you know, I don’t
have a server, that’s just soooo old school. 'm an

individual. I work alone. I refuse to be downtrodden

by the shackles of a server...

Head First: Wow! OK, so no server. Gotcha. What
exactly do you need to run?

SQLiteDatabase: Sorry, I get a little carried away
sometimes. My whole point is to run minimally. You
can just drop my library anywhere, and without any
configuration, setup, additional processes or weird
data storage, you have a perfectly functional SQL
database.

Head First: Seriously? If you don’t have your own
process, where do you run?

SQLiteDatabase: I'm pretty flexible, you know.
I run in whatever process runs my library. I run the
their process. But I don’t take much. I'm a drifter.

Head First: Cool! And where do you store your
data?

SQLiteDatabase: On the regular file system in a
plain old file.

Head First: Between running as a configureless
library and storing your data in a plain file, is your
functionality limited?

SQLiteDatabase: No way! I'm super powerful.
can do multiple tables, triggers, indeces and all kinds
of fancy stuff like that in my one little file.

Head First: Wow, ’'m impressed!

database

SQlitebatabase Exposed
This week’s interview:
What are you, exactly?

SQLiteDatabase: You should be. Also, I weight a
pretty slim 350k. But when apps need me to be super
small, I have a special diet I can go on and drop
down to under 200k. I'm just cool like that.

Head First: Stop, you’re killing me! How do you fit
that all in there?

SQLiteDatabase: A lot of folks use me, and they
care a lot about making sure I’'m super optimized. I
have my own consortium, you know.

Head First: Seriously?

SQLiteDatabase: Yeah! You should check it out,
sqlite.org. You can see all of the folks there that make
me happen.

Head First: That’s amazing! Tell me a bit about
your object representation on Android.

SQLiteDatabase: Well, as you can guess, I run
inside an Android app’s process when I’'m used.

But they need some way to interact with me. So the
Android engineers built be a nice Object wrapper
called SQLiteDatabase. Once you get an instance
of me and my wrapper, you've got a fully functional
SQLiteDatabase at your disposal. Literally, I'm all
yours!

Head First: That’s just fantastic. The power of a
rock solid, fully featured, yet small footprint database
built into every Android app. It’s a beautiful thing.

SQLiteDatabase: Can’t argue with you there.

Head First: Well, thanks for joining us
SQLiteDatabase. That’s all the time we have, but I'm
sure I'll be seeing you around!
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/
271 Database Helper Magnets
! Below is the empty implementation of TimeListDatabaseHelper
and it’s internal SQLiteOpenHelper implemenation
TimeTrackerOpenHelper. Using the magnets below, complete the
ES—— implementation using constants and string concatenation for all
helper methods. .

public class TimelListDatabaseHelper {

Put constants here

‘("ov {:ab\c names,
6— database version, ete.

public TimelListDatabaseHelper (Context context) {

Call super heve passing
in tonstants instead

o«c raw valucs.

database = openHelper.getWritableDatabase() ;

private static final int DATABASE _VERSION = 2;

private static final String DATABASE NAME = “timetracker.db”;

+ TIMETRACKER COLUMN ID + “ INTEGER PRIMARY KEY, “ I

public static final String TIMETRACKER COLUMN TIME = “time”;

private SQLiteDatabase database;

public static final String TIMETRACKER COLUMN NOTES = “notes”;

| openHelper = new TimeTrackerOpenHelper (context) ; ' I onCreate (database) ; '
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private class TimeTrackerOpenHelper extends SQLiteOpenHelper ({

TimeTrackerOpenHelper (Context context) {

Call super on the
4 open helper, passing in

COnﬁﬁh

public void onCreate (SQLiteDatabase database) {

Create the database
pa heve, also uﬁhg

constants for the
exeeSRL eall.

public void onUpgrade (SQLiteDatabase database, Droyandr6013fc

int oldVersion, int newVersion) { the database tables
/ down heve...

public static final String TIMETRACKER COLUMN ID = “id”;

private static final String TABLE _NAME = “timerecords”;

super (context, DATABASE_NAME, null, DATABASE VERSION) ;

+ TIMETRACKER COLUMN TIME + “ TEXT, ™

database.execSQL (

private TimeTrackerOpenHelper openHelper;

“CREATE TABLE “ + TABLE NAME + “( “

database.execSQL (“DROP TABLE IF EXISTS ™ + TABLE NAME) ;

+ TIMETRACKER_COLUMN_NOTES + “ TEXT )”
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{25\ Database Helper Magnets Solution
oty
] Below is the implementation of TimeListDatabaseHelper and it’s
internal SQLiteOpenHelper implemenation TimeTrackerOpenHelper.
You should have completed the implementation using constants
ES——— and string concatenation for all helper methods.

public class TimelistDatabaseHelper {

private static final int DATABASE_VERSION = 2;

private static final String DATABASE NAME = “timetracker.db”;
All o# the —
C°Es+«ahfs pok | private static final String TABLE NAME = “timerecords”; .

reterentin
the database

internal values.

public static final String TIMETRACKER COLUMN ID = “id”; .

public static final String TIMETRACKER COLUMN TIME = “time”;

public static final String TIMETRACKER COLUMN NOTES = “notes”;

Store variables for
the Openltelper and

e‘_/—-- the database it opens

private TimeTrackerOpenHelper openHelper;

private SQLiteDatabase database;

public TimeListDatabaseHelper (Context context) {

openHelper = new TimeTrackerOpenHelper (context) ; '
database = openHelper.getWritableDatabase() ; .

Get the writable
database from the

open helper.
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private class TimeTrackerOpenHelper extends SQLiteOpenHelper ({

TimeTrackerOpenHelper (Context context) {

| super (context, DATABASE NAME, null, DATABASE_VERSION); .

public void onCreate (SQLiteDatabase database) {

database.execSQL (

Build the /

database + TIMETRACKER COLUMN ID + “ INTEGER PRIMARY KEY, ™

tble. o~

“CREATE TABLE “ + TABLE NAME + “( “—l

+ TIMETRACKER COLUMN TIME + “ TEXT, “

+ TIMETRACKER;COLUMN_NOTES + “ TEXT )”

public void onUpgrade (SQLiteDatabase database,

int oldVersion, int newVersion) {

Dro? and
database.execSQL (“DROP TABLE IF EXISTS ™ + T AME) ;
vetreate the N\ —
2
table ONMF5V3d¢ I onCreate (database) ; '
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You can implement save with execSQL...

Now that you have a clean encapsulated helper class
for managing your database, let’s implement saving
time records into the database. Start by adding a
method to TimeListDatabaseHelper to save a
time record called saveTimeRecord.

Passing in the time and notes values as input
parameters and constructing a SQL statement using
string concatenation, you could write this method.

public void saveTimeRecord (String time, String notes) {

database.execSQL (YINSERT INTO TIMERECORDS™ \JT},C {ime and notes
2’+ % (TIME, NOTES)” values are passed into

+ “ VALUES ( V4 time 4+ N , 7 4+ notes + “/ ) ” {')\C save W\C'Ehod as ih?u£
)5 parameters.

The input parameters are properly escaped
and tontatenated in the SQL statement.

‘——MW
Note the spaces at the TimeTracker
beginnings of the lines. Without DatabaseHelper.java
proper s‘aacing the SQL

statement will throw an ervor.

Be careful with execSQL and raw SQL strings.

SQL statements in your code are not checked by the

Wﬂ t Ch i t' compiler. So if you have errors in your SQL statements, you

) * won’t know until you run them. In many ways, these dynamic

: SQL stataments where you’re concatenating multiple strings
at runtime are even worse! At least with complete SQL statement strings
you can visually inspect the SQL statements for accuracy. Dynamically
generating SQL statements at runtime can be quite difficult to debug.

362


http://
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Knowing that dynamically creating SQL statements
to execute at runtime can be quite difficult, Android
provides a number of utilities to help you avoid this.

One of these utilities is the insert method on
SQLiteDatabase. Insert takes a parameter
called ContentValues consisting of a set of key/
value pairs consisting of the table column name and

the value to insert.

database

public void saveTimeRecord(String time,

contentValues.put (TIMETRACKER COLUMN TIME,

database.insert (TABLE NAME, null, contentValues);

Q: Does executing an insert from a
raw SQL function work?

A: Yes, it works just fine. You can
execute arbitrary SQL statements using
execSQL.

therejare no o
Dumb Questions

Q: OK, so | could use either. What
makes the insert method so much
better?

A: There are a few things that make
the insert method much better to use.
First of all, you don't have to worry about
the syntax to combine the strings. With
execSQL, you have to combine the insert
and the database name with the fields
you’re inserting in to, plus the values. And
all this has to be properly formatted with
spaces, commas, parentheses, and other
formatting.

String notes) {

ContentValues contentValues = new ContentValues():;

time) ;

contentValues.put (TIMETRACKER COLUMN NOTES, notes);

TimeTracker
DatabaseHelper.java

Q,: So | don’t have to do any of that
formatting with insert?

A: Correct. You're passing the same
information, but organized in a data
structure rather than a raw String. This
helps you avoid a lot of the nastiness of
piecing together all of these bits of Strings
in SQL statements.
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Add database access to TimeTracker

Now that you have a database setup and
configured to save time records, you can

start saving times entered in the app. Start by
removing the TimeTrackerOpenHelper
from the TimeTracker and replace it with an
instance of TimeTrackerOpenHelper with
a member variable to reference later.

public class TimeTracker extends Activity {

private TimeTrackerAdapter timeTrackerAdapter;

private TimeTrackerDatabaseHelper databaseHelper;
Create a member variable
for the database helper.

public static final int TIME ENTRY REQUEST CODE = 1;

public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;

setContentView (R.layout.main) ;

ListView listView = (ListView)findViewById(R.id.times list);

timeTrackerAdapter = new TimeTrackerAdapter();

Remove the

\jj open helper.

~imefrackerOQpentelper openHolpes rew—fimefrackeropenictperttiressy ;

f‘%databaseHelper = new TimeTrackerDatabaseHelper (this) ;
Instantiate the
database helper-.

listView.setAdapter (timeTrackerAdapter) ;

TimeTracker.java
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Save new times to the database

By adding the TimeTrackerDatabaseHelper
to the TimeTracker Activity, you have access to the
database and you can start saving times.

You're already saving times to the
TimeTrackerAdapter in onActivityResult.
Leave that code for now and add an additional call

in onActivityResult to save the new time.

Since the database helper is in view, just add a call to
addTimeRecord with the new data after adding it tp
the list adapter.

__/\/\
protected void onActivityResult (int requestCode, int resultCode, Intent data) {
if (requestCode == TIME ENTRY REQUEST CODE) {
if (resultCode == RESULT OK) ({

String time = data.getStringExtra(TIME KEY);
String notes = data.getStringExtra (NOTES KEY);

databaseHelper. saveTimeRecord (time, notes);

4_--—_—’

R
Save the newly enteved time to the database by
calling saveTimeRetord on your database helper-

timeTrackerAdapter.addTimeRecord (new TimeRecord(time, notes));

timeTrackerAdapter.notifyDataSetChanged() ;

TimeTracker.java

Now let’s get rid of some dead code before testing it out....
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Remove old code

Before you run your new code to save new times
to the database, take a minute to clean up the old
,unused code you have in the app.

Start by deleting the TimeTrackerOpenHelper
from your project since you’ve moved your
SQLiteOpenHelper implementation to inside the
TimeTrackerDatabaseHelper.

e
\/ou tan delete i
this class. ~ |i

TimeTracker
OpenHelper.java

You can also remove the code that adds the hard
coded TimeRecords to the adapter. They were only
needed since you didn’t have data persistence. Now
that you’re storing times in the database, this will just
be confusing.

public TimeTrackerAdapter ()

{
&z
Limes—addtaen—FrmeR rof—— <

v 17 A : |
T

t Ires—ackdtrrew—TTmMeRecora (.

/ TimeReeords in the adapter.

Get rid of that dead
code before you forget. It
will just confuse you later.

Remove all of the test
tode adding havd toded

t 1 mesraddrer—FImeRecexd(—
Wogeag NI tota
times T ateEew— P TmeERECoO T~

AN " A\
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T ast Drive

Now run the app and add a new time. With your latest changes to the
TimeTracker, you'll save to the new time to the database as well as
the TimeTrackerAdapter.

You won’t see the database changes directly in the app. You’ll be able
to do this later, once you connect the ListView to display results directly
from the database. Meanwhile, you can view the data in the database
directly and see that the new record is there.

TimeTracker

Save the database file locally again
from the File Explover and open it
in a SQLite browser.

My best run yet! 4/

B

NEEE @@‘@’n@‘ I
w [ Database Structure Browse Data Execute 5QL 1

Table: [ timerecords 0 8 ) { New Record )( Delete Record )
id time notes
1 1/25:08 My best time yet!
The new time
got added!
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Query the database

It’s great that the time record is saving to the database,
but in order to use the stored information, you need
to be able to query the database. Just like execSQL,
SQLiteDatabase has a method called rawQuery
that allows you to execute raw String based SQL
queries on the database.

Now add a method called getAllTimeRecords to
TimeTrackerDatabaseHelper that will query
the database for all time records. This method will
execute a select all query against the database to
return all of the rows in the timerecords table.

ContentValues contentValug

contentValues.

database.i

null
) }t Thevre are no selection

all of the vetords.

368

public void saveTimeRecord(String time,

£rt (TABLE NAME, null,

return database.rawQuery (
"select * from " + TABLE NAME, <——

args sinte \/ou'rc selecting

public TimeTrackerDatabaseHelper (Context context) {

openHelper = new TimeTrackerOpenHelper (context);

database = openHelper.getWritableDatabase() ;

{

o¥1ng notes)

~ new ContentValues();
contentValues.put (T Jg#® RACKER COLUMN TIME, time);
TIMETRACKER COLUMN NOTES, notes);

contentValues) ;

public Cursor getAllTimeRecords () ({

This seleets al|

of the vous.

TimeTracker
DatabaseHelper.java
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SQlite queries return cursors

A Cursor is an object wrapper around a
database result set. The Cursor contains
columns and rows filled with data. Think of it
as a mini spreadsheet with utility methods to
navigate the results and retrieve specific data

values.

The tolumns from
the database

The database query id time notes
veturns a Cursor
which is being passed 1 38:23 | Feeling good! The vows are the data returned
to the caller of from the query. Your query is
3:{',A”TimcRcCords. 2 49:01 Tired. Needed more caffeine! Yc{:u\rnihg all oz the data, but

) a movre sycci‘(:ic query may on|y

— 3 26:21 | I really rocked it! veturn 3 smaller seb.
4 2942 Lo.st some time on this
hills. But pretty good.

‘x Geek Bits

There are some disadvantages of using rawQuery just like using the raw
executeSQL method. For a simple select all method, this works, but for
more complicated queries where you'll be concatenating string values
for column names and specific search criteria, this approach falls short.
But just like the insert method, SQLiteDatabase has a several query
helper methods to simplify complex database queries.
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Navigating the cursor...

Now you’ve queried the database and gotten a
Cursor returned. Now let’s take a look at how to
navigate the Cursor and retrieve data values.

When you work with a spreadsheet, you have a
selected row and column which brings a cell into
focus. The Cursor works the same way.

The Cursor keeps track of a selected row
internally and includes several methods to update
the Cursor’s selected row.

id time notes
_%& 1 38:23 Feeling good!
[ S
2 49:01 Tired. Needed more caffeine!
The seleeted
row. 3 26:21 I really rocked it!
4 29:42 Lc.>st some time on this
hills. But pretty good.
Row Posi‘{:ion

managcmcn{: methods

I moveToFirst () i l moveToNext () b

isFirst ()

|

Think of this

whole vow in fotus.

Row seleetion
metadata methods

=0~

I moveToPosition (int position) .

before retrieving values.

set to -1. So if you try and retrieve a
value based on that row, you'll get a

Watch it!

nasty exception. Make sure to call moveToFirst or

Make sure to set the cursor row

Cursors start out with the selected row

I getPosition () '

moveToPosition before attempting to retrieve a value.
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... and retrieving values

Once the desired row is selected, you can retrieve data
values using separate getter methods for each data type. Data vetrieval

/ methods

| getFloat (int columnIndex) ' l getint (int columnIndex) '
| getBlob (int columnIndex) '

getDouble (int columnIndex)

getString(int columnIndex)

Looking at this sample data set, if you move the cursor

to the first row and then call getString (1), it Calling agtShring() retveives
will return the String “38:23. the value as a String Lrom
/_\ the column at index l.

id time notes

Ad%” . 1 38:23 | Feeling good!
The seleeted A%

row. 2 49:01 Tired. Needed more caffeine!
3 26:21 I really rocked it!
4 26:42 Lost some time on this

hills. But pretty good.

therejare no R
Dumb Questions

Q} How do | know which type getter to use? Q,: What happens if | pick the wrong type?

A: When you create your database, you assign a column type A: Android does it’s best to convert what's stored in the

to each column. You can use whichever type you assigned to the database to the type of the getter method you called. If it cant do
column for the getter. the conversion it will throw an exception.

371


http://

iterating through cursors

lterating the cursor

Sometimes you just need to get a single value
from the cursor. In those cases, you can go
straight to the row and get the value you need.
Very often though, you’ll be #terating through a
number of results and processing them in bulk.

Query the database
(’ using the helper.

N

Cursor cursor = helper.getTimeRecordList() ;

Move the tursor to the first
if (cursor.moveToFirst()) { <— oy, ChCCkiha the boolean

do { vesponse before ¢ontinuing.
String time = cursor.getString(l); Retrieve the data
String notes = cursor.getString(2); values from Lime and

notes tolumns and

Log.d(“DB Value"“, time + “ “ + notes); .
g-d( ! ) print the value.

} while (cursor.moveToNext())

} \ Move 1o next if

there are movre rows.

if ('cursor.isClosed()) {

cursor.close() ; €— Always make sure to
tlose the tursor when
you're done.

N@Xf S‘reps M? hcx{: Cony\cb{jv\g 'H'\C

Now you ha\{e data saving in the database, a SQLite database and
query to retrieve the Cursor, and a way to the ListAdapter.
iterate the Cursor to get specific values. Now
you need to get the data from the Cursor into
your ListAdapter

-
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Wouldn't it be dreamy if I could just

put this Cursor in a special ListAdapter and
everything would just work. But I know it's
Jjust a fantasy...

you are here » 373
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Use CursorAdapter

The Android SDK includes a special adapter to easily
get a Cursor working with a ListView called
CursorAdapter. You'll be able to instantiate
aCursorAdapter, passing in a Cursor. The
CursorAdapter then acts as a facilitator between
the ListView and the Cursor to render the
contents of the Cursor.

Like BaseAdapter, CursorAdapter is an
Abstract class with a few methods you need to

override to integrate it with your list. But unlike

the BaseAdapter subclass overriding getView,
CursorAdapter implementations override two
separate method. One method, newView, inflates the
view. The other method, bindView, is responsible
for populating the view with the selected data.

The tursor vetvieved From
%he database helper with
the Lime vetord data.

Dum

Q} Do I have to use CursorAdapter?

A: You could follow the idea from a few pages back and
implement the CursorAdapter on your own. Unless you have a
really good reason though, you should just use CursorAdapter. It
will save you a lot of headaches getting going

374

: |
Sha

thereqare no R
b Questions

i The ListView.

An Adapter to
tommunitate between the
Cursor and the ListView.

%‘

Q,: It looks like the getView implementation is split out
into these two methods newView and bindView. Do | have to
impelement getView as well?

A: No. In fact you shouldn't. Just implement newView and
getView and you'll be all set!
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fozzy C Ad M
257 1| Uursor Ndapter [agnets
— 1
l Below is the updated TimeTrackerAdapter extending
CursorAdapter.Implement newView to create the
view and bindView to populate the view with data. The

cursor manages all iteration, so you just need to call the
getter value methods and render the results.

The adapter now extends

public class TimeTrackerAdapter extends CursorAdapter ({ <'—' C rsorAd&?ﬁCY
W .

public TimeTrackerAdapter (Context context, Cursor cursor) {
super (context, cursor);

} R Pass the eursor
to super.

Q{ Add a Cursor pavam to
the tonstruetor.

public void bindView (View view, Context context, Cursor cursor) {

The adapter handles all
tursor iteration for You,

4/ You \')uS‘{: need to diS\>|a\/ the

values in the selected row.

public View newView (Context context, Cursor cursor, ViewGroup parent) {

You tan use the same view
for the display. Just eveate
an inflater and inflate the

view.

valueTextView. setText (cursor.getString (cursor.getColumnIndex(2)) ;

! LayoutInflater inflater = LayoutInflater.from (parent.getContext()) ;

TextView valueTextView = (TextView) view.findViewById(R.id.notes_ view);

nameTextView.setText (cursor.getString(cursor.getColumnIndex (1)) ;

View view = inflater.inflate(R.layout.list item, parent, false);

I return view; '

TextView nameTextView = (TextView) view.findViewById(R.id.time_view);
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/

. !

=21 Cursor Adapter Magnets Solution

Below is the updated TimeTrackerAdapter extending

CursorAdapter. You should have implemented newView to
create the view and bindView to populate the view with data. The

e

cursor manages all iteration, so you just needed to call the getter

value methods to render the results.

public class TimeTrackerAdapter extends CursorAdapter {

public TimeTrackerAdapter (Context context, Cursor cursor) {

public void bindView (View view, Context context,

The time and

notes (:iclds are
both vetrieved and
yoyula{:cd with data
from getString ealls
4o the tursor.

public View newView (Context context, Cursor cursor,

The LayoutInflater
is vetrieved and the
MYOufinin£b£cd
and veturned.

376

super (context, cursor);

Cursor cursor) {

TextView nameTextView = (TextView) view.findViewById(R.id.time view) ;

nameTextView.setText(cursor.getString(cursor.getColumnIndex(1));

TextView valueTextView =

(TextView) view.findViewById(R.id.notes_view);

valueTextView. setText (cursor.getString (cursor.getColumnIndex(2)) ;

ViewGroup parent) {

LayoutInflater inflater = LayoutInflater. from(parent.getContext()) ;

View view = inflater.inflate(R.layout.list item, parent, false);

return view;
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Update TimeTracker

The TimeTrackerAdapter is now updated to be a
CursorAdapter subclass. The last thing you need to do
to use it is to update the TimeTracker Activity to use
it. Start by passing in the context (this)and the Cursor
containing the list of time records to the new adapter.

public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;

setContentView (R.layout.main) ;
databaseHelper = new TimeTrackerDatabaseHelper (this) ;

ListView listView = (ListView)findViewById(R.id.times list);
timeTrackerAdapter = new TimeTrackerAdapter ( 4\

this, databaseHelper.getTimeRecordList()) ;
Pass in the Cursor

and the context to
} the adapter-

listView.setAdapter (timeTrackerAdapter) ;

Now remove the call to add a time record to the adapter.
You're already adding the time record to the database.

—

protected void onActivityResult (int requestCode,

int resultCode, Intent data) {

if (requestCode == TIME ENTRY REQUEST CODE) {
if (resultCode == RESULT OK) {
Save thCHCW'bmc String time = data.getStringExtra (TIME KEY);

record in the database,

and update the cursor . ;
in the adapter. E databaseHelper.saveTimeRecord (time, notes);

String notes = data.getStringExtra (NOTES KEY);

timeTrackerAdapter.changeCursor (
Don't add the databaseHelper.getTimeRecordList()) ;

time veeord to J"'h‘\) -timeTrackerAdapter—addTimeRecord(time, nrotes)+

adapter anymore or +imeTrackerAdapter—notifubataSetChanged () ;
call the data thange - i ged();

notification..
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Test Drive

The TimeTrackerAdapter is now updated to a CursorAdapter
and connected to the ListView from the TimeTracker Activity. Go
ahead and run the app. There is one time record stored in the database,

so if everything works, you should see it in the list.

Ul oh! Looks like there’s

an error in the code.

Don't stop now, you're
almost there. Find

and fix the error so I
can start tracking my
times!

A sorry! ;

[: Somc{:hing's
going wrrong

com.jonathansimon.tasks) has

stopped unexpectedly. Please 'n Your code.
try again.

Force close

The application Tasks (process

ol
T TINSS

v
T

378
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Tracking down the error

Open LogCat. If you closed it, you can reopen
it by going to Window — Show View — Other, The exeeption stack trace

opening the Android folder and selecting LogCat. f printing out in LogCat

- tare
Cansed byr: qjawva. lang.IlleqaldrqumentException: colwwn * id' does not exist

at android. database. dbsktractCursor. getColumnIndex0rThrow( dbstractCur=or. java: 3147

at android. widget  Cursorddapbter  indit(Cursorddaphter. java:1117

at android. widget  Cursorddapter . <indt:(Cursorddapber. java ;2900

at com.headfirstlab=s. timetracker . TimeTrackerddapter. indit:(TimeTrackerddapter. java:14)
at com.headfirstlabs. timetracker . TimeTracker . onCreate( TimeTracker . jawa 27

android . app. Instrumentation. calldctivityOnCreate( Instrumentation. java: 1047

android . app. &ctivityThread . performla tivitw &ctivit i C 158

If you look at the error, you'll see the following
error message “Caused by: java.lang.
IllegalArgumentException: column ‘
id’ does not exist®. At first glace, it might
seem strange as you have an id column in your

database.

But look a little closer, and you’ll see it’s not The ¢lass overview in

looking for a column called id, it’s actually the online does for

looking for a column called _id with an CursorAdapter even sycc‘hcics
underscore in front. f that You need an _ID ¢olumn.

Class Overview

Adapter that exposes data from a Cursor to a ListView widget. The Cursor must include a column
named "_id" or this class will not work.

— RANN
‘PQOQWEWR

Now that you know the problem, how are you going to fix it? Think about
all of the steps you would take to implement the fix before going on.
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L.0n% ExerciSe

Below is the current complete code for the TimeTrackerDatabaseHelper. All of the
changes you need to make to the database to update the table to use the id column (with
the underscore) instead of the 1 d column (without an underscore) is in this class.

package com.headfirstlabs.timetracker;

import android.content.ContentValues;

import android.content.Context;

import android.database.Cursor;

import android.database.sglite.SQLiteDatabase;
import android.database.sglite.SQLiteOpenHelper;

public class TimeTrackerDatabaseHelper ({
private static final int DATABASE VERSION = 2;
private static final String DATABASE NAME = "timetracker.db";
private static final String TABLE NAME = "timerecords";

public static final String TIMETRACKER COLUMN ID = "id";
public static final String TIMETRACKER COLUMN TIME = "time";
public static final String TIMETRACKER COLUMN NOTES = "notes";

private TimeTrackerOpenHelper openHelper;

private SQLiteDatabase database;

public TimeTrackerDatabaseHelper (Context context) {
openHelper = new TimeTrackerOpenHelper (context);

database = openHelper.getWritableDatabase() ;
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public void saveTimeRecord(String time, String notes) {
ContentValues contentValues = new ContentValues();
contentValues.put (TIMETRACKER COLUMN TIME, time);
contentValues.put (TIMETRACKER COLUMN NOTES, notes);
database.insert (TABLE NAME, null, contentValues);

public Cursor getTimeRecordList () {

return database.rawQuery("select * from " + TABLE NAME, null);

private class TimeTrackerOpenHelper extends SQLiteOpenHelper ({
TimeTrackerOpenHelper (Context context) {

super (context, DATABASE NAME, null, DATABASE VERSION) ;

public void onCreate (SQLiteDatabase database) {
database.execSQL (
"CREATE TABLE " + TABLE NAME + " ( "
+ TIMETRACKER COLUMN ID + " INTEGER PRIMARY KEY, "
+ TIMETRACKER COLUMN TIME + " TEXT, "
+ TIMETRACKER COLUMN NOTES + " TEXT "

public void onUpgrade (SQLiteDatabase database,
int oldVersion, int newVersion) {
database.execSQL ("DROP TABLE IF EXISTS " + TABLE_NAME);

onCreate (database) ;

381


http://

updating the

fong Exercise
doLution

Below is the complete code for the TimeTrackerDatabaseHelper. You should have
made all of the database changes needed to update the table to use the _id column (with
the underscore) instead of the i d column (without an underscore).

package com.headfirstlabs.timetracker;

import android.content.ContentValues;
import android.content.Context;
import android.database.Cursor; M?dafC{%CVCVQO“““MbC“

This will cause Your app to

i t android.datab lite.SQLiteOpenHel ¢all onlpgrade, which dvops
impor anarolda.qaatapase.sglite. QLite penHelper; ahd rccrcatcs ‘thc daubasc

import android.database.sglite.SQLiteDatabase;

public class TimeTrackerDatabaseHelper ({
private static final int DATABASE VERSION =-27 %
private static final String DATABASE NAME = "timetracker.db"; Chm@t{hc"d"
private static final String TABLE NAME = "timerecords"; Cdumn{o“id"

public static final String TIMETRACKER COLUMN ID = *“Id¥; :“id%
public static final String TIMETRACKER COLUMN TIME = "time";
public static final String TIMETRACKER COLUMN NOTES = "notes";

private TimeTrackerOpenHelper openHelper;

private SQLiteDatabase database;
public TimeTrackerDatabaseHelper (Context context) {

openHelper = new TimeTrackerOpenHelper (context) ;

database = openHelper.getWritableDatabase () ;

These changes are subtle, but really important
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public void saveTimeRecord(String time, String notes) {
ContentValues contentValues = new ContentValues():;
contentValues.put (TIMETRACKER COLUMN TIME, time);
contentValues.put(TIMETRACKER_COLUMN_NOTES, notes) ;
database.insert (TABLE NAME, null, contentValues);

public Cursor getTimeRecordList () {

return database.rawQuery("select * from " + TABLE NAME, null);

private class TimeTrackerOpenHelper extends SQLiteOpenHelper ({
TimeTrackerOpenHelper (Context context) {

super (context, DATABASE NAME, null, DATABASE VERSION) ;

public void onCreate (SQLiteDatabase database) {
database.execSQL (
"CREATE TABLE " + TABLE NAME + " ( "
+ TIMETRACKER COLUMN ID + " INTEGER PRIMARY KEY, "
+ TIMETRACKER COLUMN TIME + " TEXT, "
+ TIMETRACKER COLUMN NOTES + " TEXT )"

public void onUpgrade (SQLiteDatabase database,
int oldVersion, int newVersion) {
database.execSQL ("DROP TABLE IF EXISTS " + TABLE NAME) ;

onCreate (database) ;

} You updated the database version which will drop
and veeveate the database, destroying all of stored
data. £ You found this on a production sys{:cm with
veal users and veal data, this is when Fu would
overvide onldpgrade to migrate the information
From the old database format to the new one.
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Now run the app again. Since you updated the database version
number, the database will be automatically wiped and recreated
by the database management code when you start the app.

The seveen starts
Ou{: b|ank‘

After all that, the
screen is blank! I thought
the time entered earlier
would be in the database
since it's saved.

It was saved, but you just
cleared the database.

When you upgraded the database
version to “3” and reran the app,
onUpgrade was called which
dropped the timerecords table
and recreated it. This wiped out
any saved data you added while you
were testing;
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The database is starting off empty because it was
just dropped and recreated. That shouldn’t effect
new database records though. Add a new time and
save it and you should see it in the list.

Enter a
e fime

é\ A‘HZCV‘ YOu
save, )’ou)” see

it in the list.

Save || Cancel

But here’s the best part. From the list screen, press
the back button to exit the app and then relaunch
it. Your data 1s still there!

Your data j
is pevsisted = 32
GL{ZCY an exit The
and velaunth.

Excellent work! Your app is
now storing and loac[ing data

from a SQLite database.
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happy

You rock! The app is exactly
what I wanted. Simple, easy to
use with no distractions, and
now it saves my times. Awesomel!

Looks like another happy user!

Although there are more features you could
implement in this app, you’ll stop working
on it here. Try implementing new features
on your own, like editing and deleting time
records to really take the app to the next
level and make Donna even happier. But
remember, don’t add f0 many new features.
She liked her apps to stay simple.

Have fun on your run, Donna!
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i ﬁi Go OFF Piste

| Now that times are saving in the database, you’re ready to move on. But if you're still
thirsty for more, here are a few additional features and exercises you could work on to

‘ start honing your Android database skills.

Implement onldporade

You u?gradcd the database in

this chapter without overviding

onlpgrade to handle the sthema

thange. Qo back and modig\/ the

detabase again, implementing a data

migration in onldpgrade. You quevied the database using
rawQuery(). But Just like exeeSal,
this is limited and error prone. Look
into the database query() methods
and implement 3 few more detailed
queries against Your database.

Use query()

—

[mplement delete and edit

Right now You have the abili{:\/ to
eveate the database and add to it.
Try im?lcmcnfing methods on Your
database helper {o edit previously
enteved time or delete them.

387


http://

picking the important

Your Android Toolbox

You just built your first app
with full persistent SQLite % BULLET POINTS
database support. Use this
same process to add database Create your own databases for your apps so
support to all your apps! you can persist your app data.

®m  Use SQLiteOpenHelper to simplify
database management.

= Wrap your SQLiteOpenHelper ina
database helper class encapsulating your
database and limiting access to it.

CUY'SOV' H',CY'a‘{jO“ = Expose helper methods on the
. databasehelper to manage database usage
o Quevy the Database T 5&' o b throughout the app.
return ) ®  Abstract constants and reusable pieces of
o Move to a 5?¢¢i£ ic vow loation in the your SQL statements to make your code
Cuvsor resilient.
. ata from a column m  Use Database helper methods for
o Retrieve {:\IYCd d , inserting and querying rather than the raw
o Close the Cursor when youve done SQL methods when possible.

= Always take a look at Android’s built in
components (like CursorAdapter).

us"\S ClAV'S or A d 3\’ _(: ev They can save you a ton of work.
Creat m  Use CursorAdapter toconnectyour
_ ] ¢Lreatea tlass that extends cursor to a list o you don't have to write all
CursorAdapter that Cursor management code.
o Create a constructor that passes the = Make sure and include an ”_id” column
Context to super, as well as a ursor in your databse if you plan to use
CursorAdapter.

o Overvide newView to inflate an XML

) = Remember to update your database version
View (or eveate one programatically) praey

or delete the database if you make changes
e Overvide bindView and Populate the View to your database schema.
with data from the turvent tursor vow = |fyou do update your database schama,

consider implementing onUpgrade to
migrate production data.
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10 relative layout

*

* I ;
It’s all relative n

This guy is out of
controll Ain't nobody
ever thought about
taming him just a bit?

?‘,

You’ve created a few screens now using LinearLayouts (and
even nested LinearLayouts). But that will only get you so far. Some of the
screens you'll need to build in your own apps will need to do things that you just cant’ do
with LinearLayout. But don’t worry! Android comes with other layouts that you can use. IN
this chapter, you'll learn about another super powerful layout called RelativeLayout. This
allows you to layout Views on screen relative to each other (hence the name). It's new

way to layout your Views, and as you'll see in the chapter, a way to optimize your screen
layouts.

this is a new chapter 389
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meet sam and scott

Meet Taylor and Scott, two super tight
skateboarding pals

(And also dating. Well, this week anyway.)

Scott and T like to
skate together a lot. But
sometimes we like to split
up and skate at different
places around the city.

They worry about each other
when they skate apart

Skating can be dangerous. Crazy tricks,
broken boards, cops... all kinds of things can
happen! After chatting with Sam and Scott a
bit, they asked you to build an app they could
use to let each other know they are OK when
they are skating separately.

390 Chapter 10
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Woah! Now this looks dangerous... ?
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design the app

Pesign the app

Like all good apps, building this app starts out with a

good solid design. After chatting with Sam and Scott,

you found out that they want a really specific app.
Here are the notes from meeting with them.

392 Chapter 10

Keep it simple! I want one big
button that I can use to text
Taylor. No funny business or

cutsie UIs. But it does have to
look good if I'm going to use it.

APP des'\gr\ notes

Really simple interSace! \ want 1o
Socus on s\«a{'\ng, not the app.

Just need one contact 1o
NesSa0e.

Need to clearly see which
contact YWe 0ot selected and
update it i& Theed to.

Bio bution 1o send a text
NESS3QE, M It in the middle of
Hhe sereen 30 | cant miss it
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relative

Your sketeh
for the app-
Conjcad: ‘}

ih‘("ormafion

T ag\or

(SS9 86715209 ﬁ_
s Update contact ‘

Big button to
W\JK . send the text
message.

Focus on the layout first

In this chapter, you’ll focus on the layout. You’ll learn
about a new layout called RelativeLayout thatis
much more powerful then plain old LinearLayout.

Turn the page

—
to get started.
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Nested Linearlayout implementation

Based on the sketch, you could implement this layout using a
combination of nested LinearLayouts (layouts inside other
layouts are called nested layouts). But there’s going to be a lot

of nesting! And you’ll need to be really careful to get all of the
parameters right, like which LinearLayouts are veritcal,
which are horizontal, how to size components and all the good
stuff you’ve been doing withLinearLayouts... just a lot more
at once.

Here 1s one way you could implement this layout using nested
LinearLayouts.

Roo{: streen |a\/ou{',, a

\[ vertical LinearLayout

Hovizontal

Linca\rLa\/ou{: for —
the whole tontact \

dis\?la\f

Vertical
LinearLayout for ~1 |
the name, phone — Sam
and update button.

(555) 867-5309

M\?da‘tc Contact

Hor'nzon{:a\
L\ncarLa‘[WJC to \$
hc\\? center and

?osi{ion the button
'm Cooll
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This is getting complicated

That’s a lot of layouts! Before you start writing the code
for this layout, let’s take a look at the view hierarchy

with the layouts and their children on a tree.

There are 4 layouts

Root vertical ‘[01‘ Only 5 VieWS!
linear layout
The tontact | | La\/ou{: used to
layout ) } < center and position
(hovizontal) Linear Linear the “I'm Cool”
Layout Layout button
The left |
side of the |
contact \ ) \ The bl5 “I'rn Cool”
layout Linear Image I'mCool § «—— button {0 send
(vevtical) Layout View Button the messa
ge.
N 1 /Q The tontact
ame
Label avatar
|
The views on the pr————"
left side of ‘{')\C Phone | N Z BB oo eeeee e e
displa Label
contact displ2Y Too many nested layouts kill really
| slow down your app’s performance.
) +4] Notonly is this nested layout structure
;’f,,‘{‘;‘,‘c‘i Watch it complicated to code, but it will also slow the
button : performance of your app. There are a number

\ e iennd of back and forth calls between your screens’ layout

¢ managers and the Android layout management code,
and each of these calls take time. The more layouts you
have, the longer it takes to render your screens. For really
complex screens, this can make a HUGE difference!

There HAS to be a better way...
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Meet relative layout

RelativeLayout is a layout that allows you to position
Views on the screen relative to each other. Where
LinearLayout positions all Views in a line - either
vertically or horizontally -RelativeLayout let’s you
express layout positions like “put this View below this other
View” or “put this view to the left another View”.

Add a view positioned in the parent

Making your own RelativelLayout starts
with an anchored view. This is a view that has
an anchor on the screen referencing something
about the parent view like the top left or right, the
bottom left or right, or the center of the screen.

The streen —>

(the pavent in
this case)

Add (a bunch) of other views

You can add (and keep adding) views positioned
relative to any other view on the screen. This
positioning may be relative to an anchored view
(like View B positioned relative to the View A)
but it doesn’t have to be. You can also add more
anchored views, and then other views positioned
relative to that new anchor view too.

This LOm\?oncn{: is
?osi{:ioncd on the

4op of the streen

(the ?arcnU
X

View ‘B’ is added
to the vight of

view ‘A,

396 Chapter 10

View ‘C is

. U
undevr view B

View ‘D’ is to the
vight of view ‘¢’
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Are you ready for a challenge?

The Android layout manager thinks you can layout the
entire screen using just one RelativeLayout. Do
you believe it?

RelativeLayout is super
powerful. You can layout this

whole screen with just this one
layout and no nesting. Seriously!

One RelativeLayout as
the voot streen layout.

y

Contatt name
)
Phone number /]\
Update Contact
I'm Cool!

No inner

la\/ou‘{',s_’ —_— >

Sound impossible? Turn the page to get started Jaying
out the sereen with RelativeLayout and see for yourse]t!
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anchor your first

Choose your anchor point

The first step when you make a new RelativeLayout
is to position a View in the parent. This is a view that has
an anchor on the screen referencing something about the
parent view like the top, bottom, left, right or center of
the screen. Irom there you’ll position the rest of the Views
relative to the first anchored view.

Tor the layout, the first View that you’ll position in the
parent is the contact Name TextView. And it’s going to
be positioned to the top left hand corner.

You'll stavt by adding the

: )
Lon{:ad: name Tcx{:\/ww \\¢ L \ ( l_ L e
anthored to the {',0\7 left \ é— Contact name
of the seveen. /

/1 VY 1 AN N

4
—
N

Once this first View is positioned, you’ll be
able to layout the rest of the views around it.
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Anchored View Magnets

Below is the very beginnings of a RelativeLayout.The layout is
declared with a type of RelativeLayout and its width and height are set
to fill the screen. The TextView for the Contact Name is also added, but
not positioned. You'll need to use the magnets with position parameters
below to position the View. Remember, it should be positioned to the top
left hand corner. Hint- you can use multiple positioning attributes together.

<Relativelayout
xmlns:android="http://schemas.android.com/apk/res/android"

android:layout width="fill parent"

android:layout height="fill parent">
id:layout height="fill p The Relatovel_ayout
detlaration,
<TextView
android:id="@+id/contact name” The Contact
android:text="Sam” zjaw'\c TextView
. . etlarati i
android:layout width="wrap content” . ,ahon \A.n{hou{:
- - Fosrf;lon a{:{:wbu‘f:cs.
android:layout height="wrap content”
The Posi'{:ioning
S attributes need to
g0 here.
/>
</Relativelayout> XML

main.xml

android:layout_alignParentBottom="true”

This attribute Posi{ions
the view top the top \j\
of the pavent.

[

This positions the View at This positions the
the top of the parent. view to the left
This positions the View to of the parent.

\[- the right side of the pavent. \l

| android;]_ayout_alignPaérentRight="true" I android:1ayout_alignParentLeft:"true”.

you are here » 399


http://

testing the

A ==
= “ﬂ

e
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Anchored View Magnets Solution

Below is the very beginnings of a RelativeLayout. The layout is declared
with a type of RelativeLayout and its width and height are set to fill

the screen.The TextView for the Contact Name is also added, but not
positioned. You should have used the magnets with position parameters
below to position the View. It should be positioned to the top left hand corner.

<Relativelayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="fill parent"
android:layout height="fill parent">

<TextView
android:id="@+id/contact name”
android:text="Sam”
android:layout width="wrap content”

android:layout height="wrap content”

This la\/s out the

| android:layout_alignParentTop="true” i (’—' View to the ToP
of the pavent.
I android:layout_alignParentLeft=”true”'

/> Thls Ia\/S OIA'{',
the View to the
LEFT of the
</RelativeLayout> ?mznt
XML
main.xml

These two attributes together position the
Contact Name View at the top left of the screen.
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—TYesTt Drive

Now that the first View is positioned, run the app and let’s make
sure the View is positioned correctly.

The View is
Positioned on /

the top left.

It’s close, but you can make it even better. The View is in fact
positioned on the top left, but it needs some space so it’s not pinned
to the edges. The font also needs to be a bit larger. Let’s make those
updates to the layout before moving on.

Now theve's a little
bit o‘c space.

<TextView
android:id="@€+id/anchored button"
android:text="Sam"

; - " "  wl @ 2:15

android:layout width="wrap content

android:layout height="wrap content"

android:layout alignParentTop="true"

android:layout_alignParentLeft="true"
android:layout marginLeft="20dp"
android:layout marginTop="20dp"

android: textSize="20dp"
/>

Polishing the \a\/ou{: with some
margins and text sizing:

Now it’s time to layout some more Views!
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Positioning views relative to on screen views

The Contact Name View is looking great! Now
it’s time to add another View. The next view to
add is the Phone Number view. You’ll position it
under the Contact Name view.

Contact name
Next, \fou’rc going to
T i whivcen
under the C?“bdc — y Phone number ;
Name TextView: Al N

Attributes for relative positioning -
to other Views Position to the left of

another COmFoncn{:n
There are different layout positioning attributes

for le-Lymg out VICVYS relative to parents and android: layout toLeftOf
relative to other Views on the screen. The

Contact Name view is positioned relative to the

parent, but the Phone Number View is going

to be positioned relative to the Contact Name Position above.. —>
view (another view on the screen).

USi”g fhese aﬂribUTes I android:layout_below ' (’—' Position below...

You add these attributes to View declarations in

the layout XML just like the other positioning - - -
attributes. The difference is that instead of ﬁ | android:layout_toRightO '

using a value of true, you pass in the ID of the

android:layout_above

view you want to position your view relative to. Position to
the right..

This attribute is added to
the View Yyou've positioning,

android:layout below = “@+id/contact name"

r\ Here You supply the View you want
to ?o;/i{:ion this View velative to.
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Add the phone number view

This snippet shows the Phone Number TextView in the
layout positioned using the android:layout below
attribute to be underneath the Contact Name TextView.

<TextView android:id="@+id/contact_phone”
android:layout width="wrap content”
android:layout height="wrap content”
android:marginTop="5dp” Q%——— Addsomcvcrﬁcalqu&

android:textSize="10dp” < Setting a smaller font..
android:text="111-222-3333"

android:layout_below="@+id/contact_name”

: B

main.xml

13

= il & 2:18

The phone number
view is positioned
undev the con£3L{
name wCW,buf all
the way to the
left of the seveen.

How come the phone number field is all the way on the left?

... and so vertically close to the Contact Name view?
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aligning your

Align your views

You positioned the phone number TextView

under the Contact Name TextView using the
android:layout below attribute. But why is it
showing up all the way to the left?

In this case, positioning the phone number field
below the Contact Name field controls the vertical
position, but not the horizontal position. And since
the horizontal position is not controlled it’s defaulting
to the left side.

You can use alignment properties to fine tune the position

When positioning isn’t enough, you can use the layout

alignment properties to position a View. There are

attribute for aligning to the left, top, right, bottom,

and baseline of another View. Align to the left

of another view.

| android:layout_alignTop ' N AliS" to the %9? I android:layout_alignLeft '

Align 1o the Align o the

baseline. > I android:layout_alignBaseline ' bottom \‘5
I ' [ { | id: ignBott '
android:layout_alignRight < Allgn to the rugh{:. android:layout_alignBottom

Just like the android:layout below attribute,
pass the ID of the View you want to align to.

/‘\lign +o the left... .. of the tontact name view.

L }

android:layout alignLeft = '@+id/contact name"
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Here’s the complete layout so far

Adding bits and pieces at a time can make it hard to see the big
picture. Take a minute and look at your complete layout so far.

<?xml version="1.0" encoding="utf-8"?>
<Relativelayout
xmlns:android="http://schemas.android.com/apk/res/android”

<—— RelativeLayout
android:layout height="fill parent”> detlavation.

android:layout width="fill parent”

<TextView android:id="@+id/contact name”
android:text="Sam”

android:layout width="wrap content”

android:layout height="wrap content” Cowb¥£hamF.

- - TextView positioned
android:layout alignParentTop="true” {o{hc{pyleptsMc
android:layout alignParentLeft="true” of the streen

android:layout marginLeft="20dp”
android:layout marginTop="20dp”
android:textSize="20dp”

/>

<TextView android:id="@+id/contact phone” «—_ TM‘¢°“£30£FH°“C"“”§CV
TextView detlaration. Right

under the tontaet name

android:layout width="wrap content”

android:layout height="wrap content” TextView and a|i5ned 4o the
android:textSize="10dp” left to mateh the contact
android:text="111-222-3333" name horizontal position.

android:layout below="@+id/contact name”

android:layout_alignLeft="@+id/contact name”

android:layout marginTop="5dp” /K
/>
- The attribute aligning this
</Relativel > 9ning
SraTTveRayen TextView to mateh the
hovizontal yosi{:iov\ of the
tontatt name TextView. XML

main.xml

you are here » 405
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<0

—Test DRIVe

Now that you have both the contact name and phone number Views positioned in the layout, check and make sure

your positioning worked correctly. But this time, instead of launching the app, just click on the Graphical Layout
tab. Not only will you be able to see if your layout worked, but you can see graphical layout position and alignment
indicators if you click on a View on the screen.

This line indicates that the phone number \{icw is
aligned 4o the left of the tontact name view.

The Phonc numbcr

view is seleeted. B

Editing config: default

3.2in HVGA slider (ADP1) + | | Portrait o

Z| Palette - | & )
- Form Widgets below: contact_name
Lar ge ~ alignLeft: contact_name
Medium sma
v CheckBox

Layou{: Posi{jon
and alignmcnf
parameters.

® |RadicButton

The phone number view is
now yosi{:ioncd co\rrccﬂ\/.

Text Fields
Layouts

Composite

[

J

[

71 Images & Media
7] Time & Date
7] Transitions

71 Advanced

Custom & Library Views

=] Craphical Layout | [Z] main.xml
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Add the Update Contact button

You've already positioned two Views
on the screen and just three to go!
With the Contact Name View and the
Phone Number View added, it’s time
to add the Update Contact Button.

Contatt name

Phone number

\ L L L)
Next up) the u?da{zc — : 2 \ ( j
contaet button... Be Y M?da‘ce Contact -

/1 V)Y AN N

_ qaoharpen your pencil
\S\\f y P Below is the declaration of the update contact button. Position

the Button below the phone number View and aligning to the
left of the Contact Name View. Give it 1 0dp of vertical margin.

<Button android:id="@+id/update_contact button"
android:layout width="wrap content"
android:layout height="wrap content"

android:text="Update Contact"

/>
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testing the

_ @\igrpen Your pencil

solutlon Below is the declaration of the update contact button. You
should have positioned the But ton below the phone number
View and aligned it to the left of the Contact Name View. Give it
10dp of vertical margin.

<Button android:id="@+id/update contact”
android:layout width="wrap content"
android:layout height="wrap content”

android:text="Update Contact"

Ma | S »
werton SP‘Z; — androidilayout_marginTop="10dy” .

/>

thereare no
Dumb Questions

Q,: Why is the button aligned to the left of the contact name Q,: What if | want to position a View relative to another View

view and not the contact phone view? on the screen, but align with the parent? Can | mix and match
like that?

AI Either one would work. The reason is that the contact phone

view i aligned to the left of the contact name view. So setting the A: You sure can! Say you wanted to position the button below

button to align to the left of either the contact name or contact the phone number view but align it on the right side of the screen.

phone would both work. Sometimes it’'s better to have a single You could use the 1layoutBelow attribute to position the button

alignment view that is referenced by multiple views and other times ~ below, but use the 1layout alignParentRight attribute

is better to have the layout positioning and alignment refer to the to align it to the right side of the screen. Pretty slick!

save view. It's really up to you how you want to organize your

layouts.
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I

=y
Test DRIV

It’s a good idea to test your layouts early and often, especially when you’re working with RelativeLayout! This way,
you don’t go too far down a path if a View isn’t positioned correctly.

& ml H 2:26

The button is added to
the view, and yosi{ioncd
+o the |C‘(:‘{: ma{:dhing both
the Contatt name and
?honc number View.

| !/ /- )
Contatt nam T .
i ¥ R T Next up... Adding
) _—— .
Phone mumber ~ /‘\ 4’\ the contact portrait.
Update Contact | /|y y N \ D
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Getting ready to add the contact portrait

Your ready to add the portrait ImageView to the
screen. This ImageView is going to diaplay the avatar
associated with the contact. You’re going need an image
to use to position it and make sure it looks OK.

For now. just set the background to an RGB color and
give it a size in DPs. This way, you can layout the view
on the screen and make sure it’s positioned correctly.

_ qaoharpen your pencil
@ \__\f ywr p

Adjust the TmageView attributes below. Align it to the top
of the Contact Name TextView and to the right hand side
of the screen. Also, add 20dp margin on the right to give the
ImageView a border between it and the right edge of the
screen.

<ImageView android:id="@+id/contact portrait”
android:layout width="50dp”
android:layout height="50dp” Set the baékgmund toa
android:background="#aaa” €———— |i5h'l: Jray so You ean CaSi'Y

} ) ) see it to Posi-{:ion it.
/ android:adjustViewBounds="true”

ndvadsdystieBongs T
is set to true so the
image will adjust as needed.

/>
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Fireside Chats

RelativeLayout:

Shudder. I can’t believe I'm here with GridBagLayout.

For everyone out in the audience, GridBagLayout was
the magical layout in Java’s Swing desktop UI Toolkit
that was supposed to be able to layout your whole
screen in one layout.

Sure, except that you are impossible to use! You have
made countless developers cry. Seriously!

Exactly! See, I have no grid. You just position a
component somewhere on the screen and position
other components around it. Simple!

I'm sorry! I didn’t mean to offend you. I just wanted
to point out that although we both can layout very
complex sets of components we do so very differently.
I use relative positioning to create very complex
layouts...

Exactly. But I'm just saying I’'m waaaaaay easier to
work with than you are.

Ha! There you have it. I'm easier to use!

Yes. Yes, I am.

relative

Tonight’s talk: Is Relative Layout The New GridBagLayout?

GridBagLayout:

Talk about getting off on the wrong foot! What’s
wrong with being here with me?

Yup. That sounds about accurate.

Now wait a minute, that’s just unfair! It’s true I have
a rather complex grid structure that my developers
have to learn, then place each component in the
right position in the grid...

You know, I don’t have to sit here and take this kind
of badgering from you!

Right, and I use a grid.

OK, sure. I do require a person willing to devote
effort learning and working with me.

OK, you are easier to use. Are you happy now?
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_ (@\&harpen your penci
\\ \\\ solutlon You should have adjust the TmageView attributes below,
aligning it to the top of the Contact Name TextView and to the
right hand side of the screen. You should have also added a 20dp
margin on the right to give the ImageView a border between it

and the right edge of the screen.

<ImageView android:id="@+id/portrait”
android:layout width="50dp”
android:layout height="50dp”
android:background="+#aaa”

android:adjustViewBounds="true” Ahy«{hcvk“,{o
the ‘EOF ‘righf of
and\roid=la‘[ou‘[:_alignPa!rcn‘[:Righ{',:”‘E\rue" < the sereen

| Give a little
: spate on T android:layout_marginRight="20dp”
g thc rish‘{-’, ............................................................................ .

/>

The vight and left
margins mateh

The lmachicw for the
Update Contact - Portrait is aligned with
the top of the Contact
Name TextView and to the

vight of Lhe streen.
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Time to add the “I'm Cool” button

OK, you'’ve only got one more View to add to the
screen... the big I'm Cool Button.

This is looking
awesome! Scott and I
can't wait to use it.

Contatt name
)
Phone number /‘\
Update Contact
N RN
s P'm Cooll 1
)% i
/ Ng
A U T T T U U U W

@yvtxsu
‘PQWEWR
How would you position the I'm Cool button?

What component would you align it with?
How are you going to position it?

you are here » 413
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detailed

Positioning the “I'm Cool” button

Did you think about how you could position the
I'm Cool button? What did you come up with? One
option you may have come up with is adding the
button under the Update Contact and giving a little
margin to the left.

Contatt name
.\J.
Phonc humbCV‘ /]\
Update Contact
FEﬁtwnif
underthe update /’—ﬂ¢
con{ALf button
< ,,W\ COO” =3 Center the button
i hoﬁznn{any
[SNA~—

<Button android:id="@+id/im cool”
android:layout width="wrap content”
android:layout height="wrap content”
android:text="I"m Cool!”
android:layout centerHorizontal="true”
android:layout below="@+id/update_ contact”
/>

main.xml
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Always think about resizing

The truth is, new Android deveices are coming out all Contact name
the time with different screen sizes. Your best bet is ~J
think ahead and try and plan for as many screen sizes Phone number
as possible. If you position the I'm Cool button some /,\
distance below the Update contact button, it may look

good on some screens that your testing on. But with if l/(PdA‘(:c Contact
the screen is really long? It’ll be pinned to the top!

So what can | do?

There is another useful positioning element you can

o ) . )
use .to center the view in the palje.nt both vertically and , —~ C OOI I
horizontally. If you use that positioned element for the

I’'m Cool button, it would look ok on the smaller screen

on the left AND the long screen on the right! 1

Not vcr{icall\/ /

tenteved. Too
hish up on this

long seveen.

_/\/\/\_/\_’—\_,\_/\/

<Button android:id="@+id/im cool”
android:layout width="wrap content”
android:layout height="wrap content”

android:text="I'm Cool!”

android:android:layout centerInParent="true”
/>

Center this View vertically and o
hoviz.on{a“\/ in the ?arcn{v

You’re done! Now let’s take a look at the completed layout.
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?”@1 '
—YosT DRIve

All of the Views are laid out on the screen and (hopefully)
positioned properly. Run the app in the emulator and make
sure everything is where you expect it.

"
= il

Portrait up on
the top right of

the streen.

Con‘l‘,ad: name,
number and u\?da{:c

buH‘,on all lcﬁ{:
aligned and the
JCO\7 o«c 'Ehc streen.

I'm Cool!

One button \righ-l:
in the middle of
the sereen to send
a message bo the

tontatt It looks Great!

You may have noticed the I’'m Cool butt is a little small.

The button is a little small now, you’ll be fixing that in Chapter 12.
There, you’ll learn some advanced graphics techniques and make

this button a large graphic.

416


http://

relative

Comparing the layouts

With the screen layout all finished using
RelativeLayout, let’s go back and compare
the tree of the nested LinearLayouts with
the new and improved RelativeLayout.

Before After

—_— Replating the root LinearLayout N ) \
. . v
Relative with a Rcla{:lcha\/ou{:--- ow ‘/"Vl a C{: retal®
Layout “5{3 one [ayou Layout
for the whole \
sL\rCCn_’ \
Name
Label
s \
A
Phone
L Label
1 = c.art
Update
i 1’'m Cool
Contact
T T 3 \di Button
! —
Name . Image
Label These mncarLa\/ouﬁs il
\ i weve all removed.
) —
Phone I’m Cool
Label View

I
f

Update
Contact
Button

f

Not only is everything laid out correctly...
but it’s all done with one layout.
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£ Go Off Piste

1 You're quickly becoming a RealativeLayout master by the end of this chapter. If you're
i ready for more, here are a few pointers to more information on RealativeLayout and
‘ other cool layouts.

e

Rc\a‘{:icha\/ou{: dots

Go to Wtty// developer.android.
tom/vefevence/ andvoid/ widget/
RelativeLayout-html for detailed
Rcla{:icha\/och dotumentation.

Other |ayou‘(:s

Rela{:ichayowt isn't the onl\/
|a\/ou'{', manager on the block. Qo
to http:// developer.andvoid.com/
quide/topies/ui/ la\/ou{:—-ob\)ct’cs-

html for a quiek look at other
|a\/ou£s not tovered heve, intluding
F\ramcLa\/ou{: and TabchaYOu{:-

/

Write Your own |a\/ou+.

La\/ou{',s are not magjcal bits of ¢ode
passed down in the SDK, and if \/ou'\rc
doing something special you ean write
Your own! Cheek out the dotumentation
for the VView§roup abstract class
(http:// developer-android.t.om/
vefevente/ android/view/ViewGroup.
html) for information on wri{:ing Yyour
own la\/ou-(:s.

418


http://

relative

. Your Android Toolbox

You just laid out your first screen
with RelativeLayout. Let’s take a
look at what you’ve learned.

% BULLET POINTS —

= Too many nested LinearLayout can slow

R C‘ a‘{'jVCLa\IOWt VV'OCCSS down your application performance.

m  Use RelativeLayout to optimize deeply

|.  Add an anthored view aligned with nested LinearLayouts.

the pavent = Align views to the parent positions
2. Add move views velative to the others using alignParentBotton,
i added alignParentTop,
. alignParentRight, and
3. Add move anthored views and views alignParentLeft.

. : eeeded
velative to other views as n = Layout Views relative to other on screen

A& Rinse and rc‘?ea{! views using layout above,
layout below, layout
toRightOf, and layout
toLeftOf.

= Align Views relative to other on screen
views using layout alignTop,
layout alignRight
layout aligntLeft, layout
aligntBaseline, andlayout
alignBottom.
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11 content providers

*
Working with device contacts *

Hellllllllooooooooo!
If they can't see my
message how... well,
T just give up!

One of the greatest things about Android is how well
applications can work together. So far, you've built an apps that access
content on the Web (like the NASA Daily Image app) and apps that generate their own
content (like the TimeTracker app). But sometimes you need to access your users content
on their device to make the app fit seamlessly into their user experience. Luckily, Android
makes that super easy for you! In this chapter, you'll learn how to select contacts using
contact selection built into the OS. You'll also learn how to query contacts stored on the

device and a few different details about them.
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something is missing

Your app has a big problem at the mowment...

... it doesn’t actually \gork

Yet!

The app is looking good, but now
I want it to be able to use itl Sam
and I are heading out for a little

bit. Check back with you later.

He’s got a point, you know.

You just finished laying out all of the views,
but that still won’t allow Sam or Scott to send
messages to each other. Let’s get the guts

of the app built out and get Sam and Scott
messaging each by the time they get back.

422 Chapter 11
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Here’s what you’re going to do

Sure, you have some work to do. The app doesn’t have the
functionality you need yet, but you laid the groundwork
with the layout you built in the last chapter. Here is what
you’re going to do in this chapter to make the app work.
Babe, I'm Cool.

Select a contact

o Select a contact

Pressing the update contact button -
. Update Contact

should show a screen allowing your

users to select a contact from the

phone. This way, your users won’t

have to enter contact information

multiple times.

Seleet a
L/ contatt

e Update the display
After the contact is selected, the
contact display (the contact name,

phone number and photo) should
update to display the selected
contact’s information.

Updated to display

\[ seleeted tontaet.

Autogenerated 1 Il = 8:36 pm
J(',C*A{: message: Babe, I'm Cool.

9 Send a text message
This is the real user goal of the

application. Once the contact is
selected, your users should be able
to press one button and have a text l/

message automatically sent to their

Sent 1o selected
Sam's Yhonc
aea
423

Sam

Update Contact

selected contact.
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making the contact

Make it clear that no contact is selected

When you first launch the app, no contact is selected. In

the last chapter, you designed and constructed the user
interface with some temporary contact information. But
now that you’re making the app work, start by making it
clear that no contact is selected when it launches.

Start by adding a new method called renderContact

and

call it from onCreate. Right now this method will

just display a message to select a contact. Later, it will
display the contact you've selected.

424

public class ImCool extends Activity {

public void onCreate (Bundle savedInstance) {
super.onCreate (savedInstance) ;

setContentView (R.layout.main) ;

devContact() method
rendexcontact () ,::\(lic: E::m onCreate(). Right now
} \ this is \')us‘l‘, showing the “no C?h{‘,aéﬁ
message but eventually this will

i taek ik theve is one.
private void renderContact() { display the eon

TextView contactNameView =

éc‘l‘, Y‘c‘CcvchCS (TextView) findViewById(R.id.contact name);

4o the contact
d‘.s‘;\a\I VieWs.

TextView contactPhoneView =
(TextView) findViewById(R.id.contact phone);
ImageView photoView =

(ImageView) findViewById(R.id.contact photo);

Disylay a message in contactNameView.setText ("Select a contact");

t::n: a:jc K:’ ::Si contactPhoneView.setText ("") ;

photoView. setImageBitmap (null) ;

ImCool.java
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N

S i
—TasTt DRive

Run the app now and verify that the “Select a contact” text appears in the contact name View.

Heve is the “Selett a .
COV\{‘,SLJC” text dis\vlay\ng, n
the dis\?\a\/NAmc field.

3\Select a contact

Update Contact

The render contact
change looks good!

Now let’s get started selecting a contact...
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selecting a

How do | select a contact?

You’re ready to select a contact now. You could have
them enter their contact’s name and phone number

and select a picture to make the app work. But they’ve
already entered that information into their phone,
in their contact list. So just let your users select a contact
Jrom their contact list and you’ll save them a lot of boring
data entry, and leave your app focused on the cool stuff.

But how should you build a contact list selecting screen?

You could build a sereen that loads and
displays contacts stored on the phone...

Here is what the flow would look like if you built your own contact
screen. When you press update contact, you’d go to your new
screen and back to the main screen after you selected a contact.

Build this screen o display ™R Get the shored ontacts
the tontatts and allow a 2 e devite.
usev o select one.

Select a contact /

% Return the user back to the

main streen after selection.

Babe, I'm Cool.

Update Contact

VYY Y

This seems complicated!

Could there be something easier?
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content providers

Wouldn't it be dreamy if I could just
show the native dialog allowing users
to select contacts on the phone the
same way they make calls. But I know
it's just a fantasy...

you are here »
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native contact

Pon’t custowm build...

Android already has behavior built in to select contacts.
This is used to select contacts for phone calls and other
native apps. But it can also be used by apps like yours
so you don’t have top build it yourself.

... Use the native contact select screen

—
Using the native contact selection screen will keep the
same flow, but you won’t have to build it yourself.

P\rcssing update contact launthes

Babe, I'm Cool. the native tontact election streen.

Select a contact

Select contact

Abter selecting a tontaet, the user

kil it taken batk to the main stveen-

Babe, I'm Cool.

Sam

The native tontact

selettion streen?

Dum

Q,: Why is it better to use the native contact selection?

A: First of all you don’t have to build it! But more importantly,

it guarantees your users experience is the same as the native
experience. If there is a modified version of the contact selection on
your users’ devices, they'll see whatever is native when you invoke
the selection request. Also, if the native contact selection changes
over time, you'll get whatever the latest behavior is automatically. If
you built it yourself, it might look different than what your users are
expecting.
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therejare no R
b Questions

Update Contact

Q,: OK, | get that. But what if | really want to make a custom
replacement for native behavior in my app?

A: You could do that too. You could query the contact store
directly and build a custom screen or component displaying the
content and allowing your users to select contacts that way. But this
chapter is going to focus on using the native selection.
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Invoking the contact screen

OK, so it looks like the built in contact selection is the
way to go. But how do you invoke it from the app?

You can use Intents

—
Intents are a generic mechanism for invoking an action
that the system can respond to. When you built the
screen navigation in the TimeTracker app, you specified
the Activity you wanted to invoke in the Intent. When
the Android action code processed that Intent, it saw the
reference to the Activity and invoked it directly.

The action tode

protesses the intent.. And starts
Speeiky the Myhetiity.

actual Aetivity.

— (==

e Activity: MyActivity

But you can be WAY wore abstract than that.

You don’t actually have to include a reference to an
Activity in an Intent. You can also supply a Uri or a
combination of Uri and an Action. And if you invoke the
Intent, the Android action code looks for an Activity that
responds to that Uri and invokes it.

Th i
oot code And stavts the
Sycci-(:\/ the Uvi esses the intent.. contatt selection.
and Aﬂ{i‘o"' /
| Contact
- [\3___/ i . Selection
e Uri: Contacts
Action: Pick
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creating the intent

Select the URL and Action

You can find extensive documentation for the Uris

and Actions you can pass into an Intent in the Intent’s
online documentation. Go to http://developer.
android.com/reference/android/content/
Intent.html to take a closer look.

http://developer.android.com/reference/android/content/Intent.html |

Intent | Android Developers

= e () developer.android.com/reference /android/content/Intent.html ke @ 4 B Eﬁ A

'C) All items (8) D TED 'C) Delicious D bay D house D site D bikestuff Djobs (::' Read Later » D Other Bookmarks

[*.) [ English =

an>30ID

developers

Home SDK Dev Guide leference Resources Videos Blog
habbsLbelle ) o) o r 4 <UIMeE EAdl did pdirs dre.

android.app.admin D
android.app.backup U * ACTION_ VIEW content:/contacts/people/1 — Display information about the person whose
android appwidget identifier is "1".
android.bluetooth
o'mtenf:ﬂconfaats}peopfeﬁ - Display the phone dialer with the person filled in.
android.content.pm o ACTION VIEW tel:123 — Display the phone dialer with the given number filled in. Note how the
android.content.res T : ; . !
0 VIEW action does what what is considered the most reasonable thing for a particular URLL
android database
angm@g.gatabase.sqlite | | ¢ ACTION DIAL tel:123 — Display the phone dialer with the given number filled in.
android.drm i
android gesture * ACTION_EDIT content:/contacts/people/1 — Edit information about the person whose identifier
android.graphics is "1,
android. graphics.drawable v
android graphics.drawable shape (_ACTION_VIEW Jontent://contacts/people/ — Display a list of people, which the user can browse
t it i tArouan. tim= example is a typical top-level entry into the Contacts application, showing you the
— 2 list &4f ple. Selecting a particular person to view would result in a new intent { ACTION_VIEW
ContentProviderResult contynt://contacts/N } being used to start an activity to display that person. 4
CoonioniCuondion ol | +
Usa Tree Mavigation | [ 4 ERR

_\
Using this attiom You b.(Si"S this action, You tan
can dial @ contact: view a list of all contacts
in the ¢ontacet list.
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Creating an Intent

You need to create an Intent to select a contact from the contact

list. You can create this Intent using the constructor that takes an

Actionand Uri. The uri dc«cining
the data for

h ion.
The attion that the the actio

activity will invoke. \ /

Intent( String action, Uri uri );

The Uri is a reference to data on the device, while the Action says
what to do with the data. So you’ll pass in the Intent .ACTION
PICK constant. But what about the Uri?

Uris are actually human readable descriptions of where to find the
data. The Uri to find all of the contacts in the phone’s contact list is
content://com.android.contacts/contacts.

But to make the types work with the constructor, you need to convert
the string in a Uri object which you can do using Uri.parse.

Uri contactUri = Uri.parse (
“content://com.android.contacts/contacts”

) ;

Hrm. You have a constant
for the action but not the
Uri. You sure there's not a
constant for that too?

Is it a good idea to use a
String to create the Uri or is
there a constant you can use.

Let’s take a look...
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using constants

Use constants when you can

The Uri created by parsing the string will work, but raw
strings are just a hassle to keep in your codebase. The
format could change in the future or you could just have
a typo in your code that the compiler wouldn’t catch.
Always best to use constants if you can. And there is just
such a constant you can use.

Take a look at ContactsContract.Contacts

http://developer.android.com/reference/android/provider/ContactsContract.Contacts.html

(] ContactsContract.Contacts

€3 :

O developer.android.com/reference fandroid/provider/ContactsContract.Contacts. f:f d

@ | English | 3| Android.com

T — O
Home SDK Dev Guide | Resources Videos Blog o -
android.opengl
android.os public static final Uri CONTENT_STREQUENT_URI The content// style URI for this
android os slorage table joined with useful data from
£ ) b [ ] ContactsContract.Data,
android.preference ; filtered to include only starred
contacis and the most frequently
android renderscript contacted contacts.
android.sax

android.service.wallpaper public static final Uri

CONTENT_URI The content// style URI for this
android speech d

table

android speech.tts
android telephony
android telephony.cdma
android telephony.gsm

public static final Uri

CONTENT_VCARD_URI

Base uri for referencing a single
Contacts entry, created by
appending LOOKUE_KEY using
withAppendedPath(Uri,

android test < string) ¥

“lr
CUNMECIS LU ALt CUTECTs AGgTe
ContactsContract Contacts Data

Public Methods

ContactsContract. Contacts Entity static Uri getLookupUri (ContentResolver resolver, Uri contactUri)
ContactsContract.Contacts.Photof ] Builds a CONTENT LOOKUP_URI style uri describing the requested
ContactsContract Data i Contacts entry.
gontaclsgamra:t (I:})\rectory 1 static Uri getLookupUri (long contactld, String lookupKey)
o BCUoNIract Lroups - Build a CONTENT_LOOKUE_URT lookup Uri using the given _To and i

ContactsContract Intents

LOOKUF_KEY. v

=y, RV

Navigabon

Get ready to invoke the new Intent

You could launch the new Activity by calling
startActivity,. Butin this case, you want to have
the selected contact returned after the contact selection
1s complete. That’s OK though, you can just use
startActivityForResult justlike when you built
your own screens.
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Contact Selection Intent Magnets

Below is the code for onUpdateContact and onActivityResult. Complete
startActivityForResult by creating an Intent and passing in the Action and Uri.
In onActivityResult, print the returned Intent to the Log to see what comes back.

Add a tonstant for a vequest type
private static final int PICK_CONTACT REQUEST = 0; € passed 4o startpetivityForResult and
vevified on veturn on onAc{:ivi{:yRcsuH:.

{

public void onUpdateContact (View view)

startActivityForResult (

Create the intent

& here with the
attion and the Uvi.

PICK CONTACT REQUEST

protected void onActivityResult (int requestCode, int resultCode, Intent intent) {

if (requestCode == PICK CONTACT REQUEST) ({
if (resultCode == RESULT OK) {

< Print a message printing out
the veturned intent to the log.

ImCool.java

new Intent ( D ( \/ou\r masnc{;s.
intent.toString());
| ContactsContract.Contacts.CONTENT_ URI '

you are here » 433

Log.d(“Selection",

Intent.ACTION PICK
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invoke the intent

Contact Selection Intent Magnets Solution

Below is the code for onUpdateContact and onActivityResult.You
should have completed startActivityForResult by creating an Intent
and passing in the Action and Uri.In onActivityResult, you should have
printed the returned Intent to the Log to see what comes back.

private static final int PICK CONTACT REQUEST

N—— ~—— ——

public void onUpdateContact (View view) {

startActivityForResult ( Pass in the action

[nstantiate a —7 ( to pick a econtact.

new |h{ZCV‘{"' Intent.ACTION PICK I ContactsContract.Contacts.CONTENT_URI '

Pass in the Uvi
£or all tontatts.

new Intent

protected void onActivityResult (int requestCode, int resultCode, Intent intent) {

if (requestCode == PICK CONTACT REQUEST) {
if (resultCode == RESULT OK) {

Log.d(“Selection”, intent.toString());

Print the intent to

the |05 so Yyou tan see
} what’s passed back.

ImCool.java
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Getting ready fo test contact selection

The contact selection code is all ready to go, but there are
a couple of things to update in your project before you
run it. First you need to add the onC1lick property to
the Update Contact button on the screen to invoke the
onUpdateContact method.

MN———

<Button android:id="@+id/update_contact"
android:layout width="wrap content"
android:layout height="wrap content"
android:text="Update Contact"
android:layout below="@+id/contact_phone"
android:layout alignLeft="@+id/contact name"

android:layout marginTop="10dp"

android:onClick="onUpdateContact"

/> Add an onCliek property Pointing to the
onldpdateContact method You Jus{ wrote. XML

main.xml

Now add the READ _CONTACTS permission to your
AndroidManifest.xml file. Without it, you’ll get an
error when you try and access the contacts in your app. After
all, a users contacts are sensitive information so you need to
ask and they need to give you permission. This should also
clue you in to being really sensitive to what you do
with that access.

</application>

<uses-sdk android:minSdkVersion="10" android:targetSdkVersion="10" />

<uses-permission android:name="android.permission.READ CONTACTS"/>

Permission to attess the /_j\

tontacts stored on the device.

</manifest>

AndroidManifest.xml
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testing contact

cO-

— TasTt DRrive

Now that the Intent is created and being started, you should see the contact lost display when you press the Update
Contact button. Go ahead and run the app and check to make sure it’s working.

m OK Youre OK

Select a contact

Update Contact

N

RN
- \ic\“-

"Contacts

| e
don't have any contacts to (__/- Whoah! HO\;N tom
theve aven't any
contacts?

display.

To add contacts, press Menu
and touch:

* Accounts to add or configure
an account w 1tacts you
can sync to the phone

* New contact to ate a new
contact from scratch

¢ Import/Export

Wait a second! It looks like the
contacts page is displaying but
there are no contacts. Did you
tell us to build the wrong stuff?

You don’t have any contacts in your setup in the emulator.

The reason you’re seeing this screen is because the app 1s running in an emulator
that doesn’t have any contacts configured. You have a few options here. You
could create the contacts on the phone, but we also want to test images and
images are hard to test on the phone. And you’ll want to test the text message
sending anyway which you can’t do from the emulator.
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Run the app on a device

Plug in your Android device using USB and remember to turn on the
option to allow non-market apps. Then just run the app again from
Eclipse and select your hardware device.

Now that you’re running the app on your device, when you go to the
Contact Selection screen, you should see a populated list of contacts.
Click on a contact and you’ll be taken back to the home screen.

Babe, I'm Cool.

. SN)
Sometimes it's best
Select a contact

to test your app on
a hardware device.

4 AP
|
Select contact

I'm Cool!

Update Contact

Excellent, there are some contacts!

And when you select one, you're taken back to the

home screen of your app.
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next steps
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Chapter 11

Looking good so far. I like that selecting
a contact looks like my other apps. Now
you're going to display the details, right?
This way, I'll know I've selected Scott so I
know I'm texting the right person. .

Definitely! Displaying the sected
contact is next on the list.

Now that the contact is being selected, it’s time
to display that contact on the home screen. To
get this working, you’ll need to get a reference
to the contact that was selected, retrieve the
display name, phone number and photo for
that contact and display it on the screen.


http://

content

Displaying the contact information

Retreived fields
£rom that contact. Display those fields
on the streen.
Display ___ Babe, I'm Cool.
Name
- : Select a contact

Update Contact

Phone
/ Number
Seletted \ < Photo ?

Con{&L{

Start by looking at what’s coming back

You're already getting the contact back to the ImCool
Activity in onActivityResult. You also put a log
statement in there to see what the returned Intent
contains for its data. Take a quick look at the log and
see what came back. You should see one line that looks

something like this: Th& siir;:%cs:cgv/t/mals e
wi
LOSC&{: |035|7\6 da{a rc{ury\cd ‘c‘rom ‘{')’\C
printout (;y\{-,act selettion.

A

08-10 15:44:52.131: DEBUG/Intent Data(355): content://com.android.contacts/contacts/
lookup/0r1-512D45/1
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What is that string referencing?

If you’re thinking that the string printing out in the

log:

s looks kind of like some kind of a local web address,

you’re not too far off. It’s actually a URI, or Uniform
Resource Identifier which is a string that locates a
specific resource. The different between the URI here
and a web URL is that the URI here is an address for a
local resource. In this case, the URI is a reference to the
selected contact
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Ac{:ior\ to ?cr‘(:ov-m
on the tontatts.

The Uvi portion Lrokup Key for the
?oih{:ing {o tontaets seleeted tontaet.

(\/\_/—\M
content://com.android.contacts/contacts/lookup/0rl-512D45/1

Last known position /

for selected contact (3
searth o?{:imiza{:ion).

OK, so this points to a
contact. But I don't want a
reference to the contact, T
want the actual contact!

You can look up the contact using the URI

This Uri doesn’t contain the real contact (which you need
to get the name, phone number and photo to display on
the home screen. But it does represent a direct lookup
to that contact.
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Accessing the confact

There is a contact data store built into every Android
device. You can query the contact data store for specific
contact information, like determining which contact
has an associated phone number for building caller ID
functionality, or in our case, just finding more properties
for a contact that you already know about.

There is a utility class called ContentResolver that
you can use to query the contacts. Using this Uri and
a query to the ContentResolver, you can get to
the raw contact! Then using what you learned when you
iterated through database results, you’ll iterate through
the contact result Cursor it returns.

e A query is sent to
the ContentResolver.

O varar (—\7_1\
(3]

query contact
information.

S——————

e The query returns

a Cursor, just

like the Cursor

returned when you
query a database.

content

The ContentResolver
processes the query
and returns a result
cursor from the
contact store on
the device.

The contact store.
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Update the code to use a URI >+
The renderContact method is currently hard coded ? D@ 1 is'

to display the no contact selected state. But you're
about to start populating the selected contact, so let’s
make it clear when there #s and when there zs not a

selected contact. Then you can start filling in the code Update renderContact to take
when a contact is selected. aUri.If that Uri is null, display
Update the renderContact method to pass in the Uri. the no contact selected state with

If the Uri is null (meaning no contact is selected) then set the message to select a contact. Also
the name, phone, and photo view to display the no contact update onCreate to pass in a null
selected state you setup at the beginning of the chapter. Uriand onActivityResult to
Also update the onCreate to call renderContact pass in the Uri from the Intent.

with a null Uri (since no Uri is selected) and from
onActivityResult passin the Uri.

\[’ Pass in the UR|

private void renderContact (Uri uri) ({

TextView contactNameView = (TextView) findViewById(R.id.contact name);
TextView contactPhoneView = (TextView) findViewById(R.id.contact phone);
ImageView contactPhotoView = (ImageView)findViewById(R.id.contact photo);

Chetk Qov- a null MR' l‘('\ nu“,
if (uri == null) ({ € Lhere must be no tontact.

contactNameView.setText (V“Select a contact”);
contactPhoneView.setText (“); Create hclycr methods for

contactPhotoView.setImageBitmap (null) ; eath data (:\cld You want
} else { o set on the sereen.

contactNameView. setText (getDisplayName (uri)) ;
= = - . \

contactPhoneView. setText (getMobileNumber (uri) ) ;

contactPhotoView. setImageBitmap (getPhoto (uri)) ;

ImCool.java
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Then pass in a null URTI in onCreate (since there is no contact selected yet)

public void onCreate (Bundle savedInstance) {

super.onCreate (savedInstance) ;

setContentView (R.layout.main) ;

renderContact (null) ;

Pass in @ null Ui onCreate sinte
no tontatt has been selected yet

And in onActivityResult, pass the URI to renderContact.

N

protected void onActivityResult (int requestCode, int resultCode, Intent intent) ({

if (requestCode == PICK CONTACT REQUEST) ({
if (resultCode == RESULT OK) {

renderContact (intent.getData()) ;

Pass the Uri (the data from the
} in‘{:cn‘(:) on to rcndchon{:aL‘b

. . , S{ub mC‘H’\od ‘(:OY'
Finally, create stub methods for the three display methods. You’ll be vebreiving the display

implementing these yourself! \[- values for a contact.

This method will veturn the
dis?la\/ name for the tontact.

\7 private String getDisplayName (Uri uri) { return null; }

This will veturn the MOBILE
[ number for the contact.

private String getMobileNumber (Uri uri) { return null; }

This last method will veturn
/— the Fho{:o for the tontact.

private String getPhoto (Uri uri) { return null; }

you are here » 443
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Start with the display name

With that bit of code reorganization, you now have
three contact detail methods to implement and the
contact display will be up and running. Let’s start with
getDisplayName.

The three tontact detail
attess methods \/ou'rc going
to imylc»«cn{:-

/

S'Ea\"{: Wi‘U‘I imFICmcntiha
fgctDisylayNamc.
private String getDisplayName (Uri uri) { return null; }

private String getMobileNumber (Uri uri) { return null; }

private String getPhoto (Uri uri) { return null; }

ImCool.java

So what does this method need to do?

This method needs to retrieve the name of the contact.
The display name is the name that displayed in the list
of contacts that you selected. Scott selected Sam from
his contact list, so this method should return “Sam” to
display it on the home screen. This way Scott will know
Sam 1s the selected contact that the app knows about.

To get this to work, you’ll need to query the contact
store and access the appropriate value in the Cursor.

So, let’s get started!

Since Seott selected
“Sam” from the tontact
list, getDisplayName

should veturn Sam from
the vetrieved contact as

positive veinforcement.
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Query the contacts

Think of the contact store like a database. In fact think
of the device having a big database with all of the
content you can access on the phone and the contacts
are inside there. You need a way to query that database
though, and that’s done with the ContentResolver.

You can retrieve the ContentResolver
from your Activity using the Activity
getContentResolver method.

ContentResolver contentResolver =

getContentResolver () ;

Using the 5c+,Con£en£RCSolvcr

trieve the
Then you can query the content provider passing in the method to vetri |
default ContentResolver-.

Uri returned from the Contact selection screen.

The query vetuens a eursor Query the

r just like a database query: ContentResolver-.
U

A\
Cursor cur = getContentResolver () .query (

intent.getData, \
null, null, null, null Pass in the data
' ' ' from the intent.

The ContentResolver query return a Cusor, just
like the cursor returned when you query a database.

Now let’s see what content is in the Cursor.
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Cursor contents

Just like the Cursor database queries return, this Cursor
is made up of a number of rows and columns. No
columns were specified in this query so all the columns
came back. This is resource intensive and you’ll want to
fix this. But for now, let’s get the iteration working and
then once you know the columns you need, you can
query just for those.

How do you figure out what columns are coming back?

There are a few ways you could figure this out- you
could write some code to print out the data or use the
debugger. But before you do any of that, take a look

at the documentation for ContactsContract.
Contact. This class has a number of constants for
the columns returned from the query, including one for
DISPLAY NAME which is what you’ll need to display
in the contact name field.

http://developer.android.com/reference/android/provider/ContactsContract.Contacts.html

00/ (Tl ContactsContract.Contacts \\L
& O developer.android.com/reference /android/provider/ContactsContract.Contacts.html| ﬂ? m EI &%«l "
@ [ English &y Android.com
Y2010
(_ Search
. g 2 ? Or | 13
Home SDK Dev Guide Resources Videos Blog
android.openg| PFrom interface android provider ContactsContract ContactStatusColumns
T\'\C D|SPLA android.os
’{_': m ¥From interface android.orovider.ContactsContract. ContactsColumns
NAME Cth{',aV\ . android.preferance Si==( DISPLAY_NAME The display name for the contact
android.provider
android.renderscript String HAS PHONE_NUMBER An indicator of whether this contact has at least one phone number.
android.sax
String IN_VISIBLE_GROUP Lookup value that reflects the Grour_vIsIBLE stale of any
ContactsContract.CommonbDataKinds.GroupMembership for this
contact.
android.lelephony String | LOOKUP_KEY An opague value that contains hints on how 1o find the contact if its row m
id changed as a result of a sync or aggregation,
android telephony.gsr
android.test 3 String PHOTO_ID Reference to the row in the data table holding the photo.
41> Sting | PHOTO_THUMBNAIL_URI = A URIthatcan be used to refrieve a thumbnail ofthe contacts photo
m String PHOTO_URI A URIthat can be used to retrieve the contact's full-size photo
ContactsContract.Con'’
v Fields .
Use Tras Navigabon public static final Uri CONTENT_FILTER_URI The content:/ style URI used for type-to-filter® y
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Below is the updated renderContact method being passed in a Uri. If the
Uri is not null, write the code to retrieve and set the display name on screen.
To do this, you'll need to query the ContentResolver using the Uri
passed into renderContact. Then iterate through the cursor and retrieve
the display name using constants. Remember, the ContactsContract.
Contact.DISPLAY NAME isa String.So retrieve the column index using
the constant and retrieve the value. Also remember to use safe Cursor
iteration and to close the Cursor when you're done.

_ @ harpen Your pencil
A

private String getDisplayName (Uri uri) ({
String displayName = null;

Put Your tode in heve to
query the contatts using

<— the Uni, iterate the tursor,
and set the value for the

display name on the streen.

return displayName;
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% harpen Your pencil

\\ solutlon Below is the updated renderContact method being passedina Uri.
If the Uri is not null, write the code to retrieve and set the display name
on screen. To do this, you'll need to query the ContentResolver
using the Uri passedin to renderContact. Then iterate through the
cursor and retrieve the display name using constants. Remember, the
ContactsContract.Contact.DISPLAY NAMEisa String.So
retrieve the column index using the constant and retrieve the value.
Also remember to use safe Cursor iteration and to close the Cursor
when you're done.

Query the contaets with
private String getDisplayName (Uri uri) ({ the uri passed in. Use
String displayName = null; gc{:Con{:cn{‘.Rcsolvcr to

vetvieve a ContentResolver.

Cursor tursor = 3e'l:Con{:cn£Rcsolve\r().qucr\/(wi, null, null, null, null);

Move to the fivst vow of the

tursor (theve should onl\/ be one)

if (eursor-moveToFivst()) { —
displayName = cursor.getString(

Get the string value from COV\‘taC‘ECWSO\ﬂgc{Columnlhdc%(
e b e T ConbacksContrack Contacks DISPLAY_NAME
dis\?la\/ name tonstant. )

);

}

tursov-tlose();

return displayName;
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Run the app now and select a contact. The display name should be updated.

MNP 2 0 8:01m
Babe, I'm Cool.

Select a contact

Update Contact

N =5 1™ 8:04m
\
2t ' CEE—
g

Alex

Ben
\\\.U// AT D& L 824w
Sam _~ C\lc N Babe, I'm Cool.
I

L Sam

/
Update Contact

The display
name 1S qua{'«Cd'

After selecting a contact and
going back to the main screen,
the display name is populated
with the selected contact.

Looing gooJ!
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Display the phone number next

You've got the name displaying on the contact
display on the main screen. This means you’re
successfully selecting a contact, getting the
selected contact back and retrieving data values

from that contact by querying the contact store.
Whew!

Now you need to display the phone number and
photo to complete the contact display.

=) 8:24 pm
The tontatt name is Babe, I'm Cool.
being set from the
selected contact =.Sam

The photo still

needs 4o be set.
Update Contact
The phone number

needs to be set.

So what about these other fields?
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This should be super
easy, right? Just need
to get a few more values
from the cursor?

Actually, retrieving the phone and picture
are going to take a little more work...

Phone contacts can be a bit tricky. You can have
multiple phone numbers (think home, mobile, office,
etc), multiple addresses, etc. To handle this, contacts are
actually implemented as separate rows. One row handles
the main information for the contact (like the display
name), and then there are multiple detail rows for the

contact.
Main LOV\'{lact
information, like Multiple detailed rows of
dis\’la\[ name. Con‘{:ad: in‘(:oma'l:ion. This

intludes muH‘,i?lc Phone
numbers, addvesses, email

addvesses, ete.

W

. "Contact Ijetail

Turn the page to see how access ____
the detail contact rows?

you are here » 451
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Accessing contact info details

The general contact info row has some, but not
all, of the information you need. This is pretty
standard when you’re working with the device
contacts. The general row is about enough to
make a list of contacts but that’s it!

The content for the phone numbers
in the contact detail table. [t has
a mix of all different kinds of
numbers for muH:i?lc tontatts.

Contact | Number Type Email

Ben 555-716-9333 | Mobile

Sam 555-299-2354 | Work

Alex 555-243-9786 | Mobile

Sam 555-867-5309 | Mobile

Sam 555-998-9125 | Home

Tom awesometom@gmail.com

So how to get these detail rows?

The detail rows are also stored in the contact
store and you can access them using another
query to the ContentProvider. The
ContactsContract.CommonDataKinds class
contains a number of constants for working

with these detailed rows. One in particular,
ContactsContract.CommonDataKinds.Phone.
CONTENT_URI, allows you to query just the phone
numbers. All you need to do is pass in the Uri to
the query method and you’ll only get back phone
numbers.

452
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Implement getMobilePhone

Let’s put this all in context and implement the
getMobilePhone method. This method needs

to query the contact details for the mobile phone
associated with the selected contact. It will query the
contact store using the Uri from ContactsContract.
CommonDataKinds referencing the phone content.

Here is the method.

private String getMobilePhone (Uri uri) { Pass in the tontent
Uvi tonstant cor

String phoneNumber = null;
phone numbevs.

Cursor phoneCursor = getContentResolver () .query (
ContactsContract.CommonDataKinds.Phone.CONTENT URI,
new String[] { ContactsContract.CommonDataKinds.Phone.NUMBER },

null, £ { {
Set the projecttion
11, )
e to the phone number-.
null
)
if (phoneCursor.moveToFirst()) {

Store the pnrs{: _zphoneNumber = phoneCursor.getString (phoneCursor.getColumnIndex (
Fhoncnumbcn ContactsContract.CommonDataKinds.Phone.NUMBER)

)i
} Close the tursor-

phoneCursor.close () ;

Retuwrn the

phone number-.

return phoneNumber;

ImCool.java

— RANN
‘PQWEWR

Something really important is missing from this method. Can you
spot it? (Hint: Look closely at the Uri passed in to getMobilePhone)
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Be selective with your contact query

If you used the getMobilePhone method as is
in your app, you’ll most likely get a phone number
associated with a different contact than the contact
selected. That doesn’t make for a very good method!

The reason for this is that the ContactsContract.

CommonDataKinds.Phone.CONTENT URI used

in the query refers to all phone records and you need to
specify the contact you want.

You can refine results by adding a select value

There are additional parameters you can add to the
query call that refine the results you’ll get back. One of
these is a String selection parameter. It acts like a SQL
WHERE clause in the underlying query to the contacts.
And just like a SQL WHERE clause, you can include

?’s in the select String. Using another constant from

the ContactsContract, your select parameter will
look like this.

ContactsContract.CommonDataKinds

With this select parameter, you also need to pass in an
array of selection argument. These selection arguments
will replace the ?’s in the select string when the query 1s
executed.

new String[] { id }

The only issue now is that you don’t have a reference
to the contact ID in the getMobilePhone method.
But don’t worry, you can query that too!
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¢lass that allows You to
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Select just the numbers for your contact

Let’s update getMobilePhone now. It needs first query the
contact store to retrieve the ID of the selected contact based
on the selected contact Uri. Then use that ID and pass it in
through the selection arguments in the second query.

private String getMobilePhone (Uri uri) {

This first
query retrieves
the main
tontact row,
and from that
row \/ou tan

vetreive the |D.

—

The setond
query
vetrieves the
tontact detail
vows with

the phone
numbcv's

the selected
onttact.

Passing ina
Fro\)cd‘,ion of the
tontact [D. This
will veturn ohl\/

Con'{:aé‘{: , Ds

String phoneNumber = null;

Cursor contactCursor = getContentResolver () .query (

uri, new String[]{ContactsContract.Contacts._ID},

null, null, null);
String id = null;
if (contactCursor.moveToFirst()) { Retrieve the selected

id = contactCursor.getString( = ctontact’s [D.
contactCursor.getColumnIndex (ContactsContract.Contacts._ID));
}
contactCursor.close () ;
Cursor phoneCursor = getContentResolver () .query (
ContactsContract.CommonDataKinds.Phone.CONTENT URI,
new Stringl]

{ ContactsContract.CommonDataKinds.Phone.NUMBER },
ContactsContract.CommonDataKinds.Phone.CONTACT ID + ™ = ? %,

new String[] { id }, F\

null Pass in the select statement and
)i selection argumcn{',s {0 select only phone
if (phoneCursor.moveToFirst ()) { numbers for the selected contact.
phoneNumber = phoneCursor.getString (phoneCursor.getColumnIndex (
ContactsContract.CommonDataKinds.Phone.NUMBER)
);
}

phoneCursor.close () ;

return phoneNumber;
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Just a little more refining to do

With the update of getMobilePhone to use a select
statement using the selected contact ID, you’ll only retrieve
phone numbers for the selected contact. This is good,
but not good enough for you, a Head First rockstar!

Here’s the catch. This current getMobilePhone
implementation retrieves all phone numbers for the
selected contact. But for this app, you only want mobile
phone numbers! You can’t send a text message to a land
line after all, so let’s make sure we retrieve just the mobile
numbers.

Now \')us{: Qam’s detail vows ave
Lom'mg back, but we want +o
navrow that down even move

to jus{ mobile phone numbevs.

Contact Number Type Email
Sam 555-299-2354 | Work

Sam 555-867-5309 | Mobile

Sam 555-998-9125 | Home

So the phone numbers
are narrowed down to just the
selected contact. How do you

make sure they are just mobile
numbers now?

Get more specific with your select statement.

You're already selecting phone numbers by passing in a select
statement to the query. Now you need to get a little more
specific and add a clause to that select statement that you only
want to select mobile phone numbers.

Luckily, there is a column referenced by the constant at
ContactsContract.CommonDataKinds.Phone.
TYPE that refers to the type of the phone number like
mobile, home, or office. There are also constants for these
different types in ContactsContract. The constant that
refers to the mobile number type is ContactsContract.
CommonDataKinds.Phone.TYPE MOBILE.
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Below is the query to retrieve the phone numbers for the
selected contact. The second query from getMobilePhone.
Update the code below adding a second clause to the select
statement for the phone type to be mobile. Use AND to join
the clauses in the select statement. Use the constants from the

ContactsContract.

% harpen Your pencil
A

Cursor phoneCursor = getContentResolver () .query (

ContactsContract.CommonDataKinds.Phone.CONTENT URI,

Add 4o this select ’\j
statement to narrow , N “
{hcvtsd£5down{9 ContactsContract.CommonDataKinds.Phone.CONTACT ID + =7,

only mobile phones.

new String[] { id },
null

new String[] { ContactsContract.CommonDataKinds.Phone.NUMBER },
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% harpen your pencil
\ \x 30|Ut10ﬂ Below is the query to retrieve the phone numbers for the

selected contact. The second query from getMobilePhone.
You should have updated the code below adding a second clause
to the select statement for the phone type to be mobile. You
should have used AND to join the clauses in the select statement

as well as using the constants from the ContactsContract.

Extend the
seleet with AND.

Cursor phoneCursor = getContentResolver () .query (
ContactsContract.CommonDataKinds.Phone.CONTENT URI,
new String[] { ContactsContract.CommonDataKinds.Phone.NUMBER },

ContactsContract.CommonDataKinds.Phone.CONTACT ID + ™ = ? *2. AND “
Add the type hdd =
constant. \ + Con{al‘{‘,ngg\_#\rac{‘,-CommonD&‘hﬁK}hdS-PhOhC-T\/PE,“‘_i'm" =" < — for the
tompavre.
+ Con‘{:ac{:sCon{\racf.CommonDa{:aKinds.Phone.TYPE__MOBILE, ’
new String[] { id },
null And £inally, add the

mobile type tonstant

or Comparison.
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Run the app and select the contact again, and you should see the
display name and the phone number display for your selected contact.

MNP > W 15801
Babe, I'm Cool.

Select a contact

= 8:04 pm

\\ ‘ (Update Contact
~ (e

/l

ikl - B 2L . a3
~

Babe, I'm Cool.
The display
name 1s u?da{:Cd

300 g"\ The phone
number is

Now the display name AND the
phone number are being displayed.

You've got two of the three renderContact helper methods
working. You're almost there! Now it's just that Photo...
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(=) Iéiaw Bake Now show the photo
ope

There’s a great helper method for loading the photo for a contact in
ContacsContact.Contacts called openContactPhotoStream.
You’ll need to pass in the ContentResolver and a Uri. Notice that
this Uri is using the ContentUris.withAppendedId. This is slightly
different from the other Uri you’ve been using as it’s actually generating
anew Uri based on a stored constant plus the ID you’re passing in Check
out the online documentation for details.

private Bitmap getPhoto (Uri uri) {
Bitmap photo = null;
A similar query to getMobilePhone to vetrieve the ID.
String id = null;
Cursor contactCursor = getContentResolver () .query (
uri, new String[]{ContactsContract.Contacts. ID}, null, null, null);
if (contactCursor.moveToFirst()) {
id = contactCursor.getString(
contactCursor.getColumnIndex (ContactsContract.Contacts. ID));
}

contactCursor.close();

Create an InputStream
using the helper method.

try {
InputStream input =
ContactsContract.Contacts.openContactPhotoInputStream (
getContentResolver (),
ContentUris.withAppendedId (
ContactsContract.Contacts.CONTENT URT,
new Long (id) .longValue())
); Use BitmapFactory to detode the
if (input != null) { \[- stream into a veal, live bi{‘,ma\?_’
photo = BitmapFactory.decodeStream (input) ;
}
input.close();
} catch (IOException iox) { /* exception handing here */ }

return photo; & Return the photo bitmap.
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=0 <
Test Drive

Run the app and select a contact one last time. You should see all three

fields update- the display name, the phone number AND the photo.

MNP 0 = e0im
Babe, I'm Cool.

Select a contact

\ ‘Up(:iate Contact

P ¢
-

Ben

Babe, I'm Cool.

o | The co“{-/ac{ name
[ =) Sam Z is d‘.s‘ﬂa\lcd

Yy Tom
Update Contact Z

pe
The photo is
displaying,

The phone number
is displayed-

Great work! All three methods

are worlsing to retrieve and
c[isplay the contact info!

461


http://

sending a text

Getting ready to send the text message

The last feature to build before you can give the
app to your users for testing is to send the text
message. Pressing the “I'm Cool” button should
trigger the text message, so before going any
further, let’s add an onC11ick attribute to the I'm
Cool button on screen and invoke a method called
onImCoolButtonClick in the Activity.

<Button android:id="@+id/im Cool"

Add the onClick
property to the ['m

android:layout width="wrap content"

android:layout height="wrap content” Cool button in main.xml.
android:layout centerInParent="true"
android:text="I'm Cool"

android:onClick="onImOkButtonClick"
/>

Also add the method main.xml

4o the activity that's
talled by the onCliek
atfﬂbufc

>

public void onImCoolButtonClick (view view) {

The tode to send the text

message will 9o in heve.

ImCool.java
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How tfo send a text message

Sending a text message on Android couldn’t be easier. There
is a class called SmsManager with a method that sends a
text message. As long as your app is configured with proper
permissions to send text messages (using the android.
permission.SEND SMS permission) you can send text
messages to whoever you like!

Take a look at the sendTextMessage method.

The message text.
e 9 \

These are spetial
intents that can
be activated like

callbacks. You won't ~—’?

hCCd ‘{'p use {:"\CW\
‘For basie text

message sending.

Watch it!

The Fhonc number
to send the text

mcssagc ‘{'p
y4

sendTextMessage (
String phoneNumber,
String serviceCenterAddress,
String text,

PendingIntent sentIntent,

PendingIntent deliveryIntent

Make sure to add the SEND_SMS permission.

If you don’t add the SEND_SMS permission to your app and
run it on a device, you'll get an error about missing permissions.
Stop now and add the android.permission.SEND SMS
permission to your AndroidManifest.xml file.

463


http://

adding the

Add the action method for the I'm Cool button

Let’s make one small change to your Activity to

send text messages. Right now, the contactUri is
used to update the display after selection, but it’s not
stored anywhere. For now, store the contactUri
in your Activity as an instance variable.

public class ImCool extends Activity {
private static final int PICK CONTACT REQUEST = 0;

private Uri contactUri; < Add a variable for
the contactldvi.

Now store the Uri of the selected contact when
it’s passed back from the contact selection in
onActivityResult. This way, you'll be able
to call getMobilePhone to retrieve the selected
contact’s phone number to send the text message.

protected void onActivityResult (int requestCode,

int resultCode, Intent intent)
if (requestCode == PICK CONTACT REQUEST) {
if (resultCode == RESULT OK) ({ Cache the contactUyi

contactUri = intent.getData(); < — t:j{:ccoz::{baik from
on selettion.

renderContact (contactUri) ;

ImCool.java
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Poo] Puzzle

Your job is to take the code fragments
/\ from the pool and place them into
the empty onImCoolButtonClick
method. You may not use the same
code fragment more than once, and
you won't need to use all the code
fragments. Your goal is to make the
onImCoolButtonClick send the
text message to the selected contact.

public void onImCoolButtonClick (View view) {

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

null) ;

= SmsManager. getDefault ()

"Babe I '
. , m o
getMobJ.lePhone (ContactUri) null, 001 s "

null,

SmsManager smsManager

smsManager . sendTextMessage (

_/—
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Poo] Puzzle Jolution

Your job is to take the code fragments
/\ from the pool and place them into
the empty onImCoolButtonClick
method. You may not use the same
code fragment more than once, and
you won't need to use all the code
fragments. Your goal is to make the
onImCoolButtonClick send the
text message to the selected contact.

public void onImCoolButtonClick (View view) {

SmsManager smsManager = SmsManager.getDefault();
smsManager . sendTextMessage (

getMobilePhone (contactUri),

null,

"Babe, I'm Cool!",

null,

null) ;

Note: each thing from
the pool can only be
used once!
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el -ﬁ' Go OFF Piste

| Now that you have the hang of ContentProviders,
here are some other cool things to look into.

Photo and Video

Loading photos and videos from

. 'H'\C dcvu‘.c works ' . l
Ch‘t n a Simi ar way

Audw Cov\‘t too. Chetk out MediaStore.[ma e
e e LOZLCYES \Caub‘l:s and MediaStore.Video for more.
leavned searthing tor contatis

co: vt\,an load audio +ool Chetk out

the andvoid-Yvovidcr-MediaS{:ou.

Audio for more inkormation on

loading musi¢, playlists, album l

tovers, and move: Mo d| 4(:Y Da ‘[:a

Content providers aven't just vead

/ onl\/, You tan modiﬁ\/ tontent too.
For example, writing or modifying
a phone number, adding a new
photo, and more. Chetk out the
dots for move information.

Write Your own/

£ You have data in Your app
that you'd like to share with
other apps, You tan build Your
own ¢ontent provider that
other apps tan query. Take a
look at http://developer.android.
tom/guide/ topies/ providers/
eontent—providers.html for more
iw(:orma'(:ion

/V]an\/, man\/, move...

Take a look at the andvoid.
provider package for even move
COWECW{: You tan attess (:\rom Your

apps.
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| Your Android Toolbox

The app is now functional!
You implemented contact

and queries all of the contact
details to render in the display. You
also implemented text messaging and
tested on a real world device.

|nvoking native behavior

o [nkents tan invoke syeci(:ic Aetivities,

or a Ui/ Action tombination. H: you

pas in this Uvi/ Action Commb'o, the O.S'
determines the most awvoywa{:c Aetivity
o vespond {o the Intent.

o Use tonstants from [nkent for these
Uvis and Aetions

Use starthetivity or
Qs‘l:a:‘c{:;c{,:vib[FochwH: as needed for your

apy-

~e— Qucrying Contacts

o Use ContentResolver and constants from
ContaetsContract to query contaets.

J Qucry gcncral tontaet informa‘tion
using the full contact Ui veturned form
sclcd:ing a tontact

® Query contaet details with the help of
contact onstants in Con{:ac{:sConsfvacf

subclasses

o Refine Your queries with seleet
statements to ge‘E the data You want

selection using native behavior

% BULLET POINTS —

= Use native behavior by invoking an
Intent withActionsand Uris
instead of explicit Act ivity references.

m  Check the online documentation for
Intent to see which Uris have native
responders.

m  Use constants for Actions and Uris
whenever possible. This way you'll be
prepared when things change.

= Make sure to add the appropriate
permissions for your app, this one needed
READ CONTACTS and SEND_SMS.

m  Sometimes it’s easier to test on the
emulator and sometimes it’s easier to test
on hardware. Do what makes sense for you
app. And make sure not to only test on the
emulator since you're deploying your app to
the real world, NOT the emulator!

= Contact information is located in an on-
device data store you can query like a
database.

m  Contact queries return Cursors, just like
a database query.

= Contact information is stored in spearate
records for main contact information and
contact details.

= Query contact (and other OS stored
information) information using
ContentResolver.

m  Easily send text messages from your app
using SmsManager (and adding the
SEND_SMS permission)
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12 advanced graphics

*
Make your apps shine "

Look here. All you
need is a little polish
to make it look great!

With all the competition in the marketplace, your apps need to
do more than just work... they need to look great doing it! For
some of your more basic apps, using the stock Android look and feel is fine. But when you
want to built great looking apps that really wow your users and customers, you're going
to need to need to use graphics. In this chapter, you’ll learn two advanced techniques
for adding images to your apps. First you'll learn how to use images on your buttons.
Then you'll learn how to use special resizable images that will really help your apps look
fabulous on all kinds of different screen sizes.

this is a new chapter 469
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updating the design

It needs to be even better

Sam dropped in while you were finishing up the
message sending and asked for a quick look at the app.
After showing it to her, it became clear that function
alone is not enough. It needs to look great too.

The app is working, but it's

kind of boring (sorry!). I like all
my stuff to look HOT! How about
polishing it up a bit?

Good apps need good graphics

You might be a strong engineer and a great graphics
designer. And if you can design and build your

own apps, this is where you’d open up your favorite
graphics tools and create some great graphics to
make the app look super slick. But if you’re like the
rest of us, you're going to need some help.

Don’t worry though, with the super high quality
graphics in even the most basic apps, getting outside
graphics help is pretty standard these days!

Let’s see if there is anyone who can
help us out with this...

470 Chapter 12


http://

advanced

Meet the Head First Graphics Team

Turns out there’s a great group of graphics
artists just dying to help you on your latest -
project! They just need you to send them . T~ The Head First

an email describing what you need. Graphics Team.

Here’s your email to the
Head First Graphics Team

®00
% /T i
G [‘:"‘ S SN - T /
Delete Junk Reply Reply All Forward Print Te Do
From: Me
Subject: Help! | need some graphics
Date: Today

To: Head First Graphics Team

Hi Head first Graphics Team! Thanks for offering to help.

I'm building an app with a contact’s picture displayed. But | need something to use
when they don’t have an image set. (Think of an avatar placeholder image). Do you
think you could make something work?

If so, and since this is Android supporting different device sizes, could you send me the
image in three sizes... one for small, medium and large phone screen sizes?

Thanks!
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Give the app sowme polish

The Head First Graphics Team just got back to you
with a sketch of how to update the design of the
app. Let’s take a look at their design and see what it
would take to implement it.

From: Head First Graphics Team
Subject: Help! | need some graphics
Date: Today
To: Me

Sure! Anything to help :-)

Here’s a mockup of the app the way we'd like to see it!
Some cool graphics spread around the app to make it
look super cool for Sam and Scott.

I'm Cool!

Now let’s see what needs to be done to
make your app look like this picture.

472 Chapter 12


http://

Use button images...

This design uses custom images for both the Update Contact and I'm
Cool buttons. You’ll need to update the current buttons to use images,

and you’ll need to get those image resources (the actual images for the
buttons) from the Head First Graphics Team.

Sam

1112223333

Update Contact

Update buttons
to use images.

Use a eool

...ahd use a background image

This design has a background image that stretches across the entire screen.
You’ll need to get this image from the graphics team and set it on the
background. The issue here is that you don’t really know the actual
size of the screen. Even if you know the screen grouping, the actual
screen might be a a few more or less pixels than you’re expecting. To solve
this, you’ll need to use a special kind of image that can resize.

batkground image.

advanced graphics

Turn the page to get started

>

you are here » 473
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Use image buttons instead of plain, boring ones

Let’s start implementing the Head First Design
Team’s graphical update by adding the images for
the buttons.

Android provides a special button View called

ImageButton specifically for buttons with images.

To use ImageButton, just declare a View of type

ImageButton and instead of setting the text, set

the android: src attribute to reference an image. The andvoid:sre

attribute should

vefevente an image

<ImageButton

The vi {\/\76 .'ij android:layout width="wrap content”
e view - -
|machVH’/°" android:layout height="wrap content”

android:src="@drawable/my image name”
/>

Before you can add the ImageButtons to your layout,
you need the images to use. Time for another email

to the Head First Graphics Team asking for images )
from their mockup. \[_ {::rglfj:;ct :'.Ei:mb
®00
G l"__.'1 LN S -y L-o—- v,
Delete  Junk Reply Reply All Forward  Print  To Do
From: Me

Subject: Help! | need some graphics
Date: Today
To: Head First Graphics Team

Hi again Head first Graphics Team.

The design you sent over with the added graphics looks fantastic! I'm working on the
image buttons now. Can you cut those out and send me PNG files for them?

Thanks!
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Add the images to your project

The Head First Graphics Team got back to you and
sent you two images. Add them to your project under
the res directories in drawable—-hdpi.

® 00
] i B, /7
S b | T~ A - T WY
Delete Junk Reply Reply All Forward Print To Do

From: Head First Graphics Team
Subject: Help! | need some graphics

Heve's your \rcPl\/ Lrom Date: Today
the Graphics team/ i To: Me

Sure! Anything to help :-)

Here are the images you asked for. Let us know if this works.

Update Contact

update_contact_btn.
png

im_cool_btn.png

drawable-hdpi

Make sure to cover ALL of the
screen resolutions you’re
targeting.

Watd‘l lt' This chapter is just targeting high

: resolution screens. As you're
building your own apps, you’ll need to add the
button images for each resolution you’re targeting.
You can still use just one selector file though.

drawable-mdpi

drawable-ldpi
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Add the lmageButton

With the new button images added to the res directory,
update main.xml replacing the regular Buttons with
ImageButtons. Set the android: src attribute to the
names of the images you added from the graphics team.
Also, remove the android:text attributes from both buttons
since the images both have styled text embedded in them.

Change the view
{‘,\/yc to Imachch{:on-

/>

<ImageButton android:id="@+id/update contact”

vemove the
andvoid:text
attribute.

android:layout width="wrap content”
android:layout height="wrap content”
android:layout below="@+id/contact phone”

android:layout_alignLeft="@+id/contact name”

android:layout marginTop="10dp”

android:src="Q@drawable/update contact btn bkg”

e I ]

W\—/\/—v

Change the view
A_/ type to ImageButton.

v AAMAA g K0

/>

476

<ImageButton android:id="@+id/im_ok” }
- .an c%‘(:cvxswn)
android:layout width="wrap content”

android:layout height="wrap content”

android:layout centerInParent="true”

Set the andvoid:sve to
the names of the images
You added (without the

android:src="Q@drawable/im cool btn bkg”

main.xml
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Now that you have the images added to your project and the
ImageButtons added to your layout, run the app and see how it looks!

Select a contact

Wow, those borders are
looking pretty crazy! And when
I press them they glow. What's
going on there?

Update Contact

When You press 3 button,
the gray border £urns
a tolor so You know i‘t’s

being pressed.

Select a contact |

The images are Jisplaying, but you’ve got some cleanup to do...
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getting rid of the

Remove the background

The image on an ImageButton doesn’t cover the entire
button. The ImageButton has a default background and
the image you set in the android: src attribute is drawn
on top of it. That’s why you have that weird border. If you set
the background to null, you’ll just see you’re image.

<ImageButton android:id="@+id/update contact”

android:background="null”

Set both
androidibackground
attribute values to

null <ImageButton android:id="@+id/im cool”

android:background="null”

Now take a look back at the app, and notice that the main.xm|

ImageButton borders are gone. All you can se now is the
image drawable from the android: src attribute.

Select a contact

Update Contact

There’s a lurking problem
though. Try pressing one of
the ImageButtons now...
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Uggghhhh! Now the ugly
border is gone but you

can't tell when the button
is pressed. Lamel!

Lame, yes. But fixable!

By default, the button indicates it’s being pressed by
changing the background to orange. The indication that
the button is pressed is really important for your users,
but the big gray box around your great new images looks
awful! What to do?

The solution is to have two different images: one for when
the button is pressed and one for when it isn’t. And since
you need more images, that can only mean one thing,..
another email to the Head First Graphics Team!

Another email to the
graphics team..

®e00
== A
G E L\ S SN — Yy Wi
Delete Junk Reply Reply All Forward Print To Do
Me

From: Help! | need some more graphics
Subject: Today
Date: Head First Graphics Team
To:
Hi Head first Graphics Team!
It turns out | need separate images for the button in pressed and non-pressed states.
Can you send me images for those two buttons in their pressed states? The ones you

sent before will work for the unpressed states.

Thanks!
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Add the (new) images to your project

Looks like Head First Graphics Team just got back
to you! Let’s plug in the images they sent back.

800
e D €8 A e =) &2
Delete Junk Reply Reply_Nl Forward Print To Do

From: Head First Graphics Team
Subject: Re: Help! | need some more graphics
Date: Today
........ To: Me

. Hello again!
! We added some highlighting to the non-pressed images. This

should make it clear when they are pressed and not pressed.

res
Let us know if you need anything else, and good luck with the

app
drawable-hdpi \ O
s update_contact_btn_
pressed.png im_cool_btn _pressed.
1 png

drawable-mdpi

i

drawable-ldpi

T hope this
works...

Using different images for button states

There is only one attribute - android:src - to
set the image on an ImageButton. But you want
to use two different images: one when the button is
pressed and another one when the button is in it’s
normal state. You could add a listened to the button
and change the image displayed when pressed, but
there is a much easier way!
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Use selectors to control button images

Selectors allow you to define multiple images to use for
buttons based on state. Selecters are implemented as
XML files with elements inside the file referring to specific
states, and which image to use for that state. Then you can
set the selector as the drawable instead of a specific image,
and the ImageButton will automatically select and
update the image according to its state.

o When the button is not pressed
The selector returns the default button image when the T — .

button is NOT pressed. i Is the button
i pressed? NO

\ Sclccﬁo\r

- ML«Clc

Cd
rm COOII

\ im_cool_button.xml

e B

im_cool_btn.png default image

e When the button is pressed ESSOON .
The selector returns an alternate button image when i s the button
the button is NOT pressed. i pressed? Ye

\ Seleetor
<

/
e XML file
I'm Cool!

\ im_cool_| button xml

W q\ Return a

im_cool_btn_pressed.png selected image.
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Make a new selector file

Start by making a new selector XML file. You can
create one using the same wizard that you use to
create new Android layouts and other XML files.
Select File — New — Android XML File to
launch the wizard.

Select the
dvawable
£ vadio button
Name the tile Make sure your turrent
button_im_cool-xml project is selected.
.08 , New Android XML File
New Android XML File gy
Creates a new Android XML file.
Project Chapterll-BabelmCool d / Browse...
button_im_cool.xml
What type of resource would you like to create?
O Layour (O values é Drawable ) Menu
(O Color List ) Animator () Animation () AppWwidget Provider
() preference () searchable
What type of resource configuration would you like?
| Available Qualifiers |Chosen Qualifiers
q?_?(uuntr\r Code
R Network Code [-]
£E | anguage
q: Region e
Smallest Screen Width D
Screen Width i
Screen Height 1 -
FpSize v
Folder | /jres/drawable
Select the root element for the XML file:
[ selector 4
@ [ Cancel ) ( Finish )

Seleet seleetor
from the dropdown.

482 Chapter 12


http://

advanced

Where is the selector file?

The new empty selector XML file was created
by default in the res/drawable directory.

Wiait a second! The images
are in drawable-hdpi, but
the selector file is just in
drawable.

Selectors are just pointers to files, and the
Android runtime finds the right ones.

By default, Android looks in the drawable directory fro the
selector files. But when it comes to loading an image, the Android
runtime tries to load images first from the resource folder specific
to the screen size group. So in this case, the selector XML can
live perfectly happy in the drawable folder and be found by the
runtime. But when an image gets loaded, the runtime starts by
looking in the drawable-hdpi folder (assuming you’re running on a high
resolution device) and loads the image from that folder.
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Open the new selector file

Navigate to res/im_cool button.xml and
double click to open it. The autogenerated file
starts out with an empty selector.

*
* Do ﬂns'

Navigate to the im_coo l_

— button.xml in the Package
Explorer. You can fund it under
the res/drawable directory.
Double click top open it and you’ll
see an empty selector file.

im_cool_button.xml|

Heve is the
(turvently) empty
[ seleetor dc(,lara{:lon

<?xml version="”1.0"” encoding="utf-8"7?>

<selector xmlns:android="http://schemas.android.com/apk/res/android”>

</selector>

v
:

You'll be completing
the selector by adding

images and states here. button_im_cool.xml
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Add the image pointers

The autogenerated selector is empty and
you need to add the links from specific states
to the images that should be displayed for
them. You’re going to need two image/state
combinations: one for when the button is
pressed and one when it’s not.

S

im_cool_button.xml

K \/ou need to add
these links in
the selector.

im_cool_btn.png

im_cool_btn_pressed.
png

Add items to the selector

Linking a state to a drawable inside selectors is done
by defining <item> elements. Here is an item
element that will render the im cool button.
png image when the button is pressed.

This item is in
effeet when the
button is pressed.

/
7

<item android:state pressed="true”

android:drawablez"@drawable/im_cool_button" />

Display the im_cool _
button drawable when
the item is in effect.
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(=21 Selector Magnets

Below is the empty selector frombutton im cool.xml.Use
the code magnets to add two items to the selector. Add one item to
show im cool btn bkg.png when the button is not pressed.
—  Andadd anotheritem to show im cool btn bkg pressed.
png when the button is pressed.

<?xml version="1.0"” encoding="utf-8"?>

<selector xmlns:android="http://schemas.android.com/apk/res/android”>

Add the two

items heve.

</selector>

button_im_cool.xml

\/ow magnc{‘}-

= 5
android: state_pressed:” true”

android: drawable=

| android:state_pressed:”false”'
| android:drawable="@drawable/im_cool_btn_bkg _pressed” '

486 Chapter 1

”@drawable/im_cool btn bkg”
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Geek Bits

This selector will only work on devices that fall in the HDPI category.
This is fine (for now) since we know Sam and Scott both have HDPI
Android phones. With that in mind, you should do careful analysis of
your target users and make sure to cover their devices as well.

Here are some tips to cover as many devices as possible.

o
e

i>
i ]

Put default drawable images in drawable
The other folders contain device group specific
images. But if an image resource isn’t found

for the specific device group (or a new group is
introduced) the Android runtime will check here.

Add images for each screen group

Each screen grouping will try and load its pecific
images. Make images for every group and add
them to appropriate folder.

Look for new screen groups

With the addition of tablets and larger phones, the
number of screen groups is growing. Keep an eye
out for these new groups and make sure you have
the resources you need for these groups.

And remember, you don’t need resources for every single resolution. You might find that
with flexible layouts and decent scalable images, you can get away with really great
hdpi and mdpi images and you’re all set. Don’t do more work then you have to, but
do make sure your app looks great on all devices.
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Selector Magnets Solution

Below is the empty selector frombutton im cool.xml.You
should have used the code magnets to add two items to the
selector. The first item should show im cool btn bkg.png
when the button is not pressed. And the other item to show im
cool btn bkg pressed.png when the button is pressed.

<?xml version="”1.0" encoding="utf-8"7>

<selector xmlns:android="http://schemas.android.com/apk/res/android”>

This item is in effect when the button is NOT pressed,
f and it displays the im_tool btn_bkg drawable.

android: state_pressed:”false"

android:drawable="@drawable/im cool btn_bkg”

This item is in effect when the buttis is pressed, and
it displays the im_cool_btn_bkg pressed drawable.

J

I <item Iandroid:state_pressed="truen.
I android:drawable="@drawable/im cool_btn_bkg _pressed”'

</selector>

button_im_cool.xml

Chapter 12
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Set the selector as the button’s drawable

The selector is a drawable, so you can set it as the
background just like using an image. The last step
before testing the selector is to set the android: src
attribute on the TmageButton to the selector
instead of pointing directly to an image drawable.

<ImageButton android:id="@+id/im ok”

android:layout width="wrap content”
android:layout height="wrap content”
android:layout centerInParent="true”
android:src="Q@drawable/button_im cool”

android:background="@null”

/>
Get the selettor as the drawable
{'boy\ sré.
</RelativeLayout> ﬁmrkhc|m8563“
XML
main.xml
theregre no
Dumb Questions
Q,: These selectors look cool, but what if | want to use a Q,: Oh cool. But what if | want to combine then? Say | want
different image when the button is, say, disabled? to use one image when a button is disabled and pressed.

A: Pressed isn't the only state you can use for your selectors. In A: No problem! You can combine as many states as you want
addition to pressed, you can also create items referencing focused,  to in a selector item. Just add additional attributes to the item you
selected, checkable, checked, enabled, and window focused want to configure with multiple states and you'll be all set.

states. Whew, that's a lot of states! .
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—T es'r Drive

Now that you have the selector in place, run the app and see how the
“I'm Cool!” button looks when pressed and not pressed.

Select a contact

Update Contact

Select a contact

RN
s < e

1 J

When the button
isn't pressed, it
looks JuS'E like it
did before.

But when the
button is pressed,
it automatieally
switthes to the
pressed imagc/

Loo]ss great!

Add the selector for the update contact button

Now that the Button images are working D _ t o

for the I’'m Cool button, let’s add another o 1

selector for the Update Contact button.

Start by adding a new selector XML file *
lled butt dat tact.xml.

caflcdbutton_update_contact.xm Run the new Android XML file

wizard again and create a new selector
selector XML file called button
update contact.xml.
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Below is the empty selector for the update contact button. Add two items to that selector
for the pressed and unpressed states as well. The unpressed state should point to update
contact btn bkg.png and the pressed state should point to update contact
btn bkg pressed.png. When you're done, update the snippet from main.xml below
to use your new selector.

<?xml version="1.0"” encoding="utf-8"?>
<selector xmlns:android="http://schemas.android.com/apk/res/android”>

</selector>
/&{ Add items heve for the unpressed
and yrcsscd buH:on s{:a{‘,cs. XM,

button_update_

contact.xml
<ImageButton android:id="@+id/update contact”
android:layout width="wrap content”
android:layout height="wrap content”
android:text="Update Contact”
android:layout below="@+id/contact phone” Set the drawable

to selector.

android:layout alignLeft="@+id/contact name”

android:layout marginTop="10dp”

android:background="@null”
/> XML

main.xml
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adding another selector

Below is the empty selector for the update contact button. Add two items to that selector
- for the pressed and unpressed states as well. The unpressed state should point to update
RC_\SQ contact btn bkg.png and the pressed state should point to update contact
' Lyﬁp“ btn bkg pressed.png. When you're done, update the snippet from main . xml below
‘ to use your new selector.

<?xml version="”1.0" encoding="utf-8"7>

<selector xmlns:android="http://schemas.android.com/apk/res/android”>

<item andvoid:state pressed="false”

.......................... L LR

Two items, for

andvoid:drawable="@drawable/ u\?da'tcmconbac{wb{nmbkﬁ" /> pressed and
.................................................................... Eopressed skates
<item andvoid:state yresscd-'—‘"{:ruc" Just like the ['m
.......................... B essed = e L Cool bubbon,
...... android:drawable="B@drawable/update_tontact bin bky pressed” />

</selector>
i::::jjl

button_update_
contact.xml

<ImageButton android:id="@+id/update contact”

android:layout width="wrap content”

android:layout height="wrap content”

android:text="Update Contact” )

L i . Set the andvoid:sre
1 : — + 4 ” .

android:layout below="@+id/contact phone attribute o the

android:layout alignLeft="@+id/contact_name” celeetor as its drawable

android:layout marginTop="10dp” dé’/////

androidisre="Bdvawable/button_update contact’
android:background="@null”
>

/ XML

main.xml
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=
—Test Drive

Run the app now and pay close attention to the two buttons. Press and
unpress the buttons a few times and watch their states go back and forth
from pressed and unpressed, changing images between the two PNG
files as the states change. And all you had to do was make a selector!

When You elick on the
“Update Conkaet” button,
Selecta coi! +he button image chanoes.

VI L,
ke \ : Select a contact

/] (NN

Select a contact

Update Contact

I'W™ Cool!

When You elick on the
“I'm Coo|_l" button, the
button image ¢thanges
there too.

Great work!
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setting the background

Now for the background image

The buttons are looking great, so it’s time to move

on to the background image. The Head First *
Graphics Team mocked up the background and
sent along the image they used.

Add the new file
skateboard_background.
png to your project.

B

skateboard_
background.png

T AT T

=
=g

But there’s a problem lurking...

The Head First Graphics Team sent you a
background image that is 300x300 pixels. But
Android devices can be all kinds of different sizes!
Android can resize the image, but this resizing can
make your images look pretty bad with default
stretching.. Just take a look:

D ‘CH\A% "masc rcSiZ'\V\S
a:d ¢an push and pull \
K \Iou\’ images in ways ‘H’\a‘t

make them look Jccrrib\c!
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Wouldn't it be dreamy if there was

a way to make images look great on all
different sizes of Android devices. But I
know it's just a fantasy...

you are here » 495
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using 9-patch images

Use 9-patch images...

You can use a technique called 9-patch images
to really help deal with these variances between
screen sizes. 9-patch images work by specifying
vertical and horizontal stretching sections not
the entire image.

This section
doesn't vesize.

This settion tan
streteh height only.

This seetion
doesn't vesize.

Then, when the image needs to be resized, it only resizes
the portions you’ve specified can be stretched either
vertically, horizontally, or both.

496 Chapter 12

This settion tan

streteh width
AND height
This settion tan
streteh width onl\/. This section

doesn't vesize.

This seetion tan

streteh height
only.
nt
3
P
T
kL
d
Ii
This seetion

doesn’t vesize.

This settion tan
vesize width only.
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... Which can look great when resized!

The image can be resized as needed, but since the areas
specified scale well and can be stretched, the image looks
great in all of these sizes. Here are extreme stretched
versions of this image as the size of the background in
portrait and landscape mode.

Look how the ‘sk ! section was verticall
< dheebthed a lot, Zu’c sinte it's a part
fhe image that can strekeh it still looks
veat! The tloud also hovizontally stretehed
> lit4le and skill look areat. All and all {')\c’
image is 3 LOT taller, but still looks shavp:

Here is the image sized for a landstape

background. The vertical sky part strethed
a little bit, but the ¢louds stretthed a TON
horizontally... but still looks 5rca{:,'

you are here » 497
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creating 9-patch images

Making your own 9-patch images

Making your own 9-patch images is a snap,
but you’ll need to follow a little process to do
it. Here is what you’ll need to do.

0 Get a raw PNG image
9 patch images start with plain old PNG
images. The only thing special about these O}m}@sing Images UP Ol@Se

images is that they have to resize well based

Using 9-patch images works really
well, but only for images that have a
stretchable area. For this to work, you’ll
PNG need a section that can be stretched
horizontally, a section that can be
- stretched vertically, and they have to
my_pic.png intersect.

6 Edit the PNG in Draw 9-patch

Draw 9-Patch is an application that
comes with the Android SDK. Using this
application, you can define the resize points.

This image has
a stretthable
hovizontal and
VCY“[‘JC&' settion
AND they

infcrscé{.

e Use the 9-patch image
Once you save a 9 patch image
from Draw 9-Patch, it works just
like a regular drawable that you can
use in your XML files.

This image doesn't have any
stretehable sections. Anywhere
you try and streteh this image
will look distorted.

PNG
The ‘9 before
the .png lets

You know it's a 4 my_pic,g.png
9-pateh image.
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Open Praw 9-patch

The draw9patch application is location in
your <android home>/tools directory.
You can launch it by typing at the command line
<android home>/tools/drawSpatch.

You won't have to enter the
£ull Pa{')\ {0 the android home

/ if you add it to Yyour ‘78{‘)\.

File Edit Window Help Eject! \
my computer: me$ draw9patch

When draw9patch opens, you'll see this empty
screen since there is no 9-patch image opened yet.
From here, you can open a plain PNG file to create
a new 9-patch image, or an existing 9-patch to edit.

Draw 9 patch

499
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adjusting the patches

Open your PNG

Open the background image by dragging the 208 - L & =) J
PNG onto draw9patch. Since you’re working v bevices "

on the background image, take the background ,,i::mn -

image that the Head First Design Team sent B

you and drag it onto draw9patch. % | %, ! ]

Once the image is opened in draw9patch, you’ll
see the image preview along with previews of
the image at various different sizes.

Draw 9-patch: /Users/jonathansimon/Dropbox/HFAD-Personal/people/skateboarders/rampl.png
(Show bad parches ) - ) =

drop

Press Shift to erase pixel

Previews of
the vesized
ew 0‘(: imaoes at
z‘}r:v'::\agc di(:Bcrcn{:
a\ong with sizes an(%
vesizing orientations.
and zoom Sevoll wp
t,on{:\rols

and down to

see move.
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Adjust the path bounds

The path bound are what control the
different patches of the 9-patch image. Draw
pixels on the left, top, right and bottom edges
to add to the resizing sections.

Draw the lines on the On the vight you'l
edoges $o mark the see a previews of the
stretehable aveas. image stretthed.

™ O ) Draw 9-patch: ,.*Usersfj&hansimon,fDrophox.fHFAD—Persoﬂalfworkspace.u’Chapterl1—BabeImCoo]}res,,‘drawabIe—hdpi.ufskateboard_background‘9,png
’_

Press Shfft to erase pixels (_ ShowNhad patches )

e B
TR s paeT

e

Make sure to seleet
“Show Patehes” to
get a preview of the
stretehable patches.

The | pixel black
lines on the edges of
the image mark the
stretehable avea.

you are here » 501
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Add the 9-patch image to your project

From inside draw9patch, go to File — Save
9-patch... and save the file in your project’s
res/drawable-hdpi directory. Make
sure to save it with a .9.png extension.

K skateboard_
background 9 -png

?

drawable-hdpi Add the image to your

?ro\')cc{ and make sure it
has the .9.pmg extension.

o

drawable-mdpi

L

drawable-ldpi

After you add the 9-patch image file to your project,
you’ll see an updated R file includinga @drawable
constant for your new 9-patch image.

Make sure skateboard_background.png isn’t in your
project when you try and save the 9-patch.

with special extensions. As far as the Android runtime is concerned,

skateboard _background.png and skateboard _background.9.png are
the same drawable resource (they just act different in the running app). So if you
already added skateboard_background.png to your project, make sure you delete it
before adding saving the 9-patch image or you'll get a nasty error!

Wa t Cl‘l it' The 9-patch drawables are not unique, they are just drawables
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Use the 9-patch image in your layout

Once you have the 9-patch image added to your
project, you can use it like any other drawable. You

can set it as the android:src of an ImageView or
ImageButton, or the android:background for a
other Views.

Below is the beginning of the main RelativeLayout for the main screen. Set the
background of the layout to your new 9-patch image using the android:background
attribute. This will set the 9-patch image as the background for the entire screen.

<?xml version="1.0" encoding="utf-8"7?>

<RelativeLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="fill parent"
android:layout height="fill parent"
>

<TextView android:id="@+id/contact name"

android:layout width="wrap content"

android:layout height="wrap content"

android:layout alignParentTop="true"

android:layout alignParentLeft="true"

android:layout marginLeft="20dp"

android:layout marginTop="20dp"

android:textSize="20dp"

android:textColor="#ffffff" />
Wm

main.xml
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> Below is the beginning of the main RelativeLayout for the main screen. You
%RdSQ should have set the background of the layout to your new 9-patch image using the

. android:background attribute. This will set the 9-patch image as the background for the
: Lyt\PN entire screen.

<Relativelayout

android

android

android:

android:
android:
android:
android:

android:

R NS

<?xml version="1.0" encoding="utf-8"?7>

android:layout width="fill parent"
android:layout height="fill parent"

<TextView android:id="@+id/contact name"

:layout width="wrap content”

layout height="wrap content"

:layout alignParentTop="true"

layout alignParentLeft="true"
layout marginLeft="20dp"
layout marginTop="20dp"
textSize="20dp"
textColor="#ffffff" />

xmlns:android="http://schemas.android.com/apk/res/android"

= android:background="@drawable/skateboard_batkground” > 1\

Set the Androidibackgvow\d

property 4o the 9-patth
drawable.

XML

main.xml
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Now that the 9-patch image is set as the background. run the app
and see how it looks!

Select a
contact

| Update Contact | ¢ chsc ComPOhCh‘l’;

Positions |ook aw‘cu,,’

Wow, that looks
TERRIBLE! What is
going on with that

CRAZY positioning?

The backoround
image looks 5\’63}0!

you are here » 505
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Adjust the padding

Usually padding isn’t an issue with 9-patch images and you
can easily use them as backgrounds for ImageButtons
and other Views. But when you set the background of a
RelativeLayout to a 9-patch image, you need to watch out for
padding issues. It’s an easy fix though. Just set the padding to Odp
and you’ll be all set. This overrides any default padding the
Android runtime is trying to use which was causing all of that

crazy positioning.

<RelativelLayout

>

android:padding="0dp"

Q,: Can | use 9-patch images with
selectors?

A: You sure can, and it's a pretty
common thing to do. You can use a 9-patch
image for a button background, with one
for pressed and one for not pressed. Then
use Android text rendering instead of

using the text embedded in the image and
you can use the same pressed and non-
pressed images over and over again!

506

android:layout width="match parent"

android:layout height="match parent"

therejare no .
Dumb Questions

Q} DO | have to make separate
9-patch images for different screen
densities?

A: Yes. Like all other image resources,
9-patch images are density dependent.
Since 9-patch images scale though, you
can sometimes get away without it. But
it's always a good idea to include multiple
densities.

xmlns:android="http://schemas.android.com/apk/res/android"

android:background="@drawable/skateboard background"

&—— Set the padding to Odp.

XML

main.xml

Q} Do the 9-patch images have to
resize the same for each pixel density?

AI No. The 9-patch image includes both
the image as well as the resizing areas.

(The resize is marked with black pixels on
the image border). So you can resize the

images differently for each screen density.
That said, you probably want to keep them
pretty similar to keep your app consistent.


http://

advanced graphics

Try running the app again, this time with the overridden padding set to Odp.

Sam

1112223333

[ Update Contact ]

The backg\round
The buttons it lecks arest
ave torveetly
?osi{:ioned and look
grea‘[: with the
images.

I'm Cool!

Way better. Loolcs great now!

you are here » 507
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Out in the wild

Testing the app is one thing, but the real
reason you're building the app is for Sam
and Scott to use it! Let’s give them the app
for the day and see how they use it.

Sam

1112223333

l Update Contact
Bkttt

That was a crazy drop! Let
me send Sam a message and
her late her know, I'm cool.
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Snap! My Phone just buzzed.
Hey, it's Sam using our hew app!
I bet he just did a big drop,

and let me know he's OK. Man,
that's so sweeeeeet!

you are here » 509
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© Go Off Piste

L & That was some great work you did with the button graphics and 9-patch backgrounds. Here
are some other things to look into if you want to make the app even better!

Add lotation to the txt

) [t’s tool to let som k

ovre |- a't“\ Imdges A omeone know
Use m q Y J You're OK, but even cooler 4o let
them know wheve You are tool We
won't 90 into it here, but look into

Theve are number of places you
tould use 9—patehes to make the

app cooler. You tould use generie the Antroid lotation APL oed i

lotation info to the text message
the app is scnding-

‘)—?&{:Lh images for both buttons.

You tould also make a tool 9—pateh
bovder for the the contact photo
4o make it stand out a little move.

/

Cave the selected contact

You probably noticed that every
time you van the app, Yyou had *f:o
select the contact again! That's
beeause it's not being saved to

the database. Use what \/ou'rc
leavned about Android SRLite
databases 4o save the tontact and
au{:oma{:icall\/ veload it on s{,ar{:u\?.

f
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Your Android Toolbox

You just did some major
graphics heavy lifting! Let’s
review what you’ve learned
here that you can apply to all of
your apps.

‘)—?a%,ch images
h
Find an image that can strete
:\or:_on{‘,a“\/ and vcv{',ica“\l, and that those
seetions overlap
o Use drawdpateh to mark 4he expandable
scc{:'lons

o Use the image ")us{: like any other drawable

l
Selettors and lmachuH:ons

o © Add images for the states (iie. pressed, not
Pressed, seleeted, not selected, ete)

o Create a seleetor XML file using the wizavd

o Add items for each state and vefevente the
image drawable to use for that state

o The selector is a ‘drawable’ so set the

drawable sourte on Your [mageButton to the
selector

advanced

% BULLET POINTS —

Use ImageButtons when you want to
use images for your buttons.

Set the background drawable to @nul1l to
remove borders.

Use Selectors to add multiple images to a
single button based on state.

Selector XML files go inthe res/
drawable directory. You don't need a
separate selector for each screen size.

Use 9-patch images to create expandable
images

Once you have a good PNG, use
draw9patch to mark the resiable sections.

Add 9-patch images to your project just
like any other image drawable, in the res
directory specific to your screen size.

Make sure you have separate 9-patch
images for each screen size group you are
supporting.

You can use 9-patch images for all kinds of
resizable needs: background of EditTexts
and TextViews, layout backgrounds, and
more!
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picking the important stuff

Leaving fown...

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 learnt
and putting it to use. You're just beginning your Android journey and we’ve put you in the
driving seat. We’re dying to hear how things go, so drop us a line at the Head First Labs

web site, www.headfirstlabs.com, and let us know how Android is paying off for YOU!

b Rare hemapter 12512


http://

