Xamarin Mobile Application
Development for Android

Learn to develop full featured Android apps using your existing
C# skills with Xamarin.Android




Xamarin Mobile Application
Development for Android

Learn to develop full featured Android apps using
your existing C# skills with Xamarin.Android

Bt g 0
oA A

;}ﬁ ﬁlﬁ =
i

Mark Reynolds

PUBLISHING

BIRMINGHAM - MUMBALI



Xamarin Mobile Application Development for Android

Copyright © 2014 Packt Publishing

All rights reserved. No part of this book may be reproduced, stored in a retrieval
system, or transmitted in any form or by any means, without the prior written
permission of the publisher, except in the case of brief quotations embedded in
critical articles or reviews.

Every effort has been made in the preparation of this book to ensure the accuracy
of the information presented. However, the information contained in this book is
sold without warranty, either express or implied. Neither the author, nor Packt
Publishing, and its dealers and distributors will be held liable for any damages
caused or alleged to be caused directly or indirectly by this book.

Packt Publishing has endeavored to provide trademark information about all of the
companies and products mentioned in this book by the appropriate use of capitals.
However, Packt Publishing cannot guarantee the accuracy of this information.

First published: January 2014
Production Reference: 1080114

Published by Packt Publishing Ltd.
Livery Place

35 Livery Street

Birmingham B3 2PB, UK.

ISBN 978-1-78355-916-9
www . packtpub. com

Cover Image by Gagandeep Sharma (er.gagansharma@gmail . com)



Credits

Author
Mark Reynolds

Reviewers
Carlo Wahlstedt

Edward Wilde

Acquisition Editors
Meeta Rajani

Martin Bell

Commissioning Editor
Shaon Basu

Technical Editors
Novina Kewalramani

Menza Mathew
Pratik More

Copy Editors
Dipti Kapadia

Kirti Pai

Project Coordinator
Sherin Padayatty

Proofreader
Amy Johnson

Indexer
Mehreen Deshmukh

Graphics
Ronak Dhruv

Abhinash Sahu

Production Coordinator
Komal Ramchandani

Cover Work
Komal Ramchandani



About the Author

Mark Reynolds is a software enthusiast who has worked in the industry for nearly
30 years. He began his career with Electronic Data Systems, building and supporting
systems for the manufacturing sector. Over the years, he has worked with companies
ranging in size from startups to Fortune 500 across a diverse set of industries including
manufacturing, entertainment, financial services, government, and telecom. In 1993,
Mark started a consulting practice focused on delivering training and mentoring -
services in the areas of software architecture, design, and implementation. With the
rise of mobile computing, Mark has returned to what he loves the most, designing,
developing, and delivering software solutions, now focusing in the mobile computing
space. He continues his private consulting practice based in Allen, TX, where he also
resides with his wife and son.

Mark works as an independent consultant through his own private consulting
practice (RSEG) based in Allen, TX, a community located north of Dallas.
You can find out more about the services he offers from his website, rseg.net.

I would like to say thank you to my wonderful, God-given wife for
all her encouragement and support, to my wonderful, God-given
son for his creative inspiration, to all my customers who fund my
interest in mobile computing, and to all the supporting staff and
reviewers associated with Packt Publishing — they've had a big
impact on the content and usability of this book.




About the Reviewers

Carlo Wahlstedt, a husband and a follower of Jesus, is a lover of technology.

Since graduating from Berea College, he's held jobs dealing with hardware testing,

and software designing. He's been focusing on software in some capacity since 2006
but feels that to be a good software engineer, you need to understand many aspects of
hardware as well. His software experience ranges across many technologies, but he has
the most experience on the Microsoft stack. He's been a self-proclaimed geek since 1990
and an Android lover since 2007.

Edward Wilde started his programming adventure with the BBC Micro Model

B at the tender age of seven. He entered the software industry commercially in
1997, when he founded a web consultancy with his brother, Andrew. He has a keen
interest in all the aspects of software development, ranging from web development
to low latency, multithreaded, financial applications.



www.PacktPub.com

Support files, eBooks, discount offers and more

You might want to visit www . PacktPub . com for support files and downloads
related to your book.

Did you know that Packt offers eBook versions of every book published, with PDF
and ePub files available? You can upgrade to the eBook version at www. PacktPub.
com and as a print book customer, you are entitled to a discount on the eBook copy.
Get in touch with us at service@packtpub.com for more details.

At www . Packt Pub. com, you can also read a collection of free technical articles,
sign up for a range of free newsletters and receive exclusive discounts and offers
on Packt books and eBooks.

PACKT )

http://PacktLib.PacktPub.com

Do you need instant solutions to your IT questions? PacktLib is Packt's online
digital book library. Here, you can access, read and search across Packt's entire
library of books.

Why Subscribe?
* Fully searchable across every book published by Packt
* Copy and paste, print and bookmark content

*  On demand and accessible via web browser

Free Access for Packt account holders

If you have an account with Packt at www. Packt Pub. com, you can use this to
access PacktLib today and view nine entirely free books. Simply use your login
credentials for immediate access.



Table of Contents

Preface

Chapter 1: The Anatomy of an Android App

The Android platform
Linux
Native libraries
The Android runtime
The Application Framework
Applications

The Android packages (.apk)
The application manifest

Versions of Android
The Android applications
Activities
The life cycle of an activity
The states of an activity
The events of an activity
Services
Content providers
Broadcast receivers
Views and ViewGroups
Declarative versus programmatic View creation
User interface widgets
Common layouts
Adapter layouts
XML layout files

Element and attribute names
IDs
Using XML layouts from activities

Intents

1

7

7

8

8

9

9

9
10
10
10
11
11
12
12
13
14
14
14
14
15
15
15
16
17
17
17
18
18



Table of Contents

Resources 18
The R.java file 19
Summary 19
Chapter 2: Xamarin.Android Architecture 21
Why Xamarin.Android? 21
What is Mono? 23
Mono and Dalvik side by side 23
The Java Native Interface 24
Peer objects 24
Xamarin.Android application packaging 25
The Android bindings design 25
Design principles 25
C# properties 25
Delegates 26
Constants to enumerations 26
Development environments 27
Xamarin Studio 27
Xamarin for Visual Studio 28
IDE comparison 29
Compatibility 29
Summary 29
Chapter 3: Creating the Points of Interest App 31
The sample app 31
Installing Xamarin.Android 32
Creating the app 34
Xamarin Studio IDE 35
The Project Options View 36
Setting the target framework 36
Setting the app icon and package name 37
The initial activity 38
Running and debugging the app 38
Creating and customizing emulators 41
Using the x86 emulator 43
Debugging with an Android device 44
Enabling USB debugging 44
Installing a USB driver 44
Running apps on a device 44
Behind the scenes 45
Peer object 45
The AndroidManifest.xml file 46
Summary 46

[ii]



Table of Contents

Chapter 4: Creating a Data Storage Mechanism 47
Creating the Point of Interest entity class 438
Creating the POI storage interface 50
Implementing the POI storage services 51

Using Xamarin.Android NUnitLite 52
Setting up for tests 53
Creating the test methods 54
Executing the tests 57

Json.NET 59
Downloading Json.NET 59

Implementing and testing the POIlJsonService methods 60
Implementing caching 61
Implementing SavePOI() 62
Implementing GetPOI() 64
Implementing DeletePOI() 64

Summary 64

Chapter 5: Adding a List View 65

Creating the POI ListView layout 65
Adding a RelativeLayout view group 70
Adding an ImageView widget 71
Adding a LinearLayout widget 71
Adding the name and address TextView classes 72
Adding the Distance TextView 73

Populating the ListView item 73
Shared instance of IPOIDataService 74

Permissions 75

Creating POIListViewAdapter 76

Implementing a constructor 76

Implementing Count { get; } 76

Implementing Getltemid() 77

Implementing the index getter method 77

Implementing GetView() 77
Reusing row Views 78
Populating row Views 78

Hooking up POIListViewAdapter 79

Adding actions to ActionBar 79
Defining the menu .xml file 80
Setting menus in OnCreateOptionsMenu 81
Handling selection in OnOptionsitemSelected() 81

Configuring an SD card for the emulator 82

Running POIApp 82

Android Device Monitor 82

[iii]




Table of Contents

Handling row clicks 84
Summary 85
Chapter 6: Adding a Detail View 87
Creating the POIDetail layout 87
Working with InputType 90
Creating POIlDetailActivity 91
Binding variables to controls 91
Adding navigation to POIDetailActivity 92
Navigating on new action 92
Navigating on POI Click 92
Receiving data in POIDetailActivity 93
Populating user interface widgets 94
Adding Save and Delete actions 94
Disabling the Delete action 95
Creating SavePOI() 96
Creating DeletePOI() 97
Adding validation 97
Using the EditText.Error property 98
Adding a Delete confirmation prompt 99
Toasting success 101
Refreshing POIListActivity 101
Wrapping up 102
Summary 102
Chapter 7: Making POIApp Location Aware 103
Location services 103
Setting app permissions 104
Configuring the emulator 106
Obtaining an instance of LocationManager 107
Requesting location change notifications 107
Implementing ILocationListener 108
Adding location services to POIApp 108
Adding location services to POIListActivity 109
Adding location services to POIDetailActivity 111
Getting an address for a location 114
Keeping the user informed 116
Dealing with configuration changes 116
Adding map integration 119
Navigating to the map app 120
Checking for registered map apps 121
Summary 122

[iv]




Table of Contents

Chapter 8: Adding Camera App Integration 123
Picking an integration approach 123
Permissions and Features 124
Configuring the Emulator 125
Extending the data service 125
Defining GetimageFilename() 125
Implementing GetimageFilename() 126
Updating DeletePOI() 126
Capturing an image from POIDetailActivity 126
Adding Ul elements 127
Creating the intent 128
Checking for registered camera apps 128
Providing additional information with the intent 129
Providing a filename and location 129
Providing size limit 129
Starting the intent 130
Completing the NewPhotoClicked() method 130
Processing the results of the intent 131
Displaying existing images in POIDetailActivity 133
Displaying POI images in POIListActivity 133
Summary 134
Chapter 9: Deploying Your App 135
App distribution options 135
Preparing for a release APK 137
Disabling debug 137
AndroidManifest.xmil 137
Assemblyinfo.cs 138
Linking _ 138
Linking options ' 138
Side effects of linking 139
Selecting supported ABls 140
Publishing a signed APK 141
Keystores 141
Publishing from Xamarin.Android 141
Republishing 144
Summary 144

Index 145

[v]






Preface

In the fall of 2013, when Packt Publishing first approached me about writing this
book, it was a no brainer; of course I would. Why? Why not? A book about mobile
development using Xamarin.Android; I'm in! I have to admit, I didn't start here;

it was a journey for me.

I've always been keen on cross-platform development environments. I'm not

really fond of learning new ways to do the same thing using a different syntax unless
there is significant productivity gains associated with it. Ten years ago, the foregone
conclusion for most was that cross-platform development belonged to Java; I was on
board with that. Had anyone told me that in 2013, with the rise of mobile computing,
[ would be doing all my cross-platform mobile development with C#, I would have
laughed. So, how did I get here?

It started in 2010. I was struggling with Objective-C, trying to get an iOS prototype
up and running. One day, I described the prototype to a colleague, Ed Tighe. Ed
suggested that I look into MonoTouch. As I recall, the conversation went something
as follows:

Me: MonoTouch? What is that?

Ed: A Mono-based development environment for iOS.

Me: Mono... you mean Mono; as in the open source cross-platform C# thing?
Ed: That's the one.

Me: Is that still around? Who would trust Mono with a mission critical solution?
What's the likelihood they will be around in four to five years?
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Sometimes Ed says funny things; I chalked this one up to that. I was completely
dismissive of the idea. It wasn't that I didn't respect what the Mono project and
contributors had achieved; it was more about the overriding belief that at some point
Microsoft would decide Mono did not need to exist and would work against its
continued progress. I also had serious reservations about whether support and long
term commercial viability was there. However, the one thing Mono had in its favor
was a mass of C# developers that could adopt their platform with minimal investment.

In early 2012, I was approached by Andy LaBrunda, VP of IT, for a telecom-based
on Guam, about developing mobile apps for prepaid customers. I knew they were
a .NET shop and were looking for both iOS and Android apps with the possibility
of a Windows Phone app in the future. I also knew they had a relatively small set of
developers, who would be tasked with supporting the apps, and they already knew
C#, .NET, and rich client development using WPF.

With all this in mind, it only made sense to consider MonoTouch and Mono for
Android. The GTA staff would not have to learn Objective-C and Java, and we
would achieve some level of reuse between the two apps, so we framed up a small
proof of concept effort, the goal being to build two apps with only a few screens,
hook the apps up to RESTful services, and share some code between the apps. As
always, when I get to play with new technology, I am excited so I approached this
effort with great optimism. I wasn't disappointed; the Xamarin products delivered
on everything we set out to prove. I was sold and have never looked back. We built
out the two prepaid apps and moved on to build out two postpaid apps.

Since then, I have spent significant time and energy building out my Xamarin
practice, including writing this book. I've also taken what we learned at GTA and
I'm now working with a company in the Dallas area in the entertainment industry
building customer facing apps. With the recent strengthening of the relationship
between Xamarin and Microsoft, I believe that Mono and the Xamarin product line
have a bright future.

The idea behind this book was to bring the base set of knowledge required to build
Android apps with Xamarin.Android together in a convenient, concise, productive
format that could be used by those looking to get started with the product. I have
always been a fan of learning experiences structured around building solutions, or
examples, incrementally throughout the book so that the approach

we settled on for this book. We begin with two chapters of general Android and
Xamarin architecture and then step through building a Point of Interest app that
demonstrates the basics of building Android apps, including some of the more
interesting features such as integration with location services, the map app, and the
camera app. Our goal has been to provide you with a productive learning experience;
I hope we have achieved that and I thank you for taking the time to read it.

Oh! And one more thing on this topic; Ed, you were right.
[2]
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What this book covers

Chapter 1, The Anatomy of an Android App, provides an overview of the Android
platform and what Android apps are composed of.

Chapter 2, Xamarin.Android Architecture, describes the use of Mono, describes how
Mono and the Dalvik runtime work together, and the Android platform coexist
and allow developers to build Android apps using C#.

Chapter 3, Creating the Points of Interest App, walks the reader through creating a new
app and running the app within the Android emulator.

Chapter 4, Creating a Data Storage Mechanism, presents a number of options for
storing data on an Android device and steps the reader through creating a
JSON-based solution.

Chapter 5, Adding a List View, describes Android's AdapterView architecture
and steps the reader through using ListView and creating a custom adapter.

Chapter 6, Adding a Detail View, walks the reader through creating a detail view to
view a point of interest, adding navigation from the list view, and adding actions
for saving and deleting information.

Chapter 7, Making POIApp Location Aware, presents the various options that developers
have to make their apps location aware and walks the reader through adding logic to
determine a device's location and the address of a location, and displaying a location
within the map app.

Chapter 8, Adding Camera App Integration, presents the various options that developers
have to add integration with the device camera and walks the reader through adding
integration with camera apps on device.

Chapter 9, Deploying Your App, discusses the various options for distributing Android
apps and walks the reader through preparing a Xamarin. Android app
for distribution.

What you need for this book

All of the examples in this book can be completed using a 30-day trial version

of Xamarin.Android. The examples were developed using Windows 7, Xamarin
Studio 4.0.13, and Xamarin.Android 4.8.3 (Trial Edition). Any later versions should
work fine as long as they are valid Xamarin configurations. Check the Xamarin
website for specifics.

[31]
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Xamarin.Android can also be used in other configurations. Xamarin Studio can also
be used in OS X. Visual Studio 2012 and the Xamarin plugin can be used instead of

Xamarin Studio. Using a different configuration from what was used in developing
the example may result in slight variations in the screens or steps described in

the book.

To run the example app on an actual device, you will need a device running
Android 4.1 or advanced.

Who this book is for

This book is great for C# developers that have a desire to develop Android apps
using their existing skill sets. It's assumed that you have a good working knowledge
of C#, .NET, and object-oriented software development. Familiarity with rich client
technologies such as WPF or Silverlight is also helpful but not required.

Conventions

In this book, you will find a number of styles of text that distinguish between
different kinds of information. Here are some examples of these styles and an
explanation of their meaning.

Code words in text are shown as follows: "An Android package is created as the
result of compiling an Android app and is an archive file with a . apk extension."

A block of code is set as follows:

<?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:text="Enter Search Criteria"
android:layout width="fill parent"
android:layout_height="wrap content"
android:id="@+id/searchCriteriaTextView" />
<Button
android:text="8Search"
android:layout_width="fill parent"

[4]



