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Preface

Xamarin is the most powerful cross-platform mobile development framework. If you are
interested in creating stunning user interfaces for the iOS and Android mobile platforms
using the power of Xamarin and Xamarin.Forms, then this is your ticket.

This book will provide you with the knowledge and practical skills that are required to
develop real-world Xamarin and Xamarin.Forms applications. You'll learn how to create
native Android app that will interact with the device camera and photo gallery, and then
create a native iOS sliding tiles game. Moving on, you will learn how to implement
complex user interface layouts and create customisable control elements based on the
platform, using XAML and C# 7 code to interact with control elements within your XAML
ContentPages.

You'll be introduced to the Model-View-ViewModel (MVVM) architecture

pattern, and you'll learn how to implement this within your application by creating a
NavigationService class that will be used to navigate between your Views and
ViewModels. You will also learn how to implement data binding to connect your XAML
pages to your ViewModels.

We will then discuss how you can add location-based features by to your apps by creating
a LocationService class and using the Xam.Plugin.Geolocator cross-platform library, which
will be used to obtain the current device location, and you will learn how to properly
perform location updates, whether the application's state is in the foreground or
background, by registering the app as a background-necessary application.

We discuss more advanced topics such as how to integrate Microsoft Azure App Services
and use the Twitter APIs to incorporate social networking features to obtain information
about a Twitter user, as well as posting walk information to the user's Twitter feed.

Moving on, you will learn how to use third-party libraries, such as the Razor Templating
Engine, which allows you to create your own HTML5 templates, within the Visual Studio
for Mac environment to build a book library HTMLS5 solution that will use a SQLite.net
library to store, update, retrieve, and delete information within a local SQLite

database. You'll also implement key data binding techniques that will make your user
interfaces dynamic and create personalised animations and visual effects within your user
interfaces using custom renderers and the PlatformEffects API to customise and change the
appearance of control elements.
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At the end of this book, you'll learn how to create and run unit tests using the xUnit and
UlTest testing frameworks within the Visual Studio for Mac IDE. You'll learn how to write
unit tests for your ViewModels that will essentially test the business logic to validate that
everything is working correctly, before moving on to test the user interface portion using
automated Ul testing.

In this book, I have tried my best to keep the code simple and easy to understand by
providing a step-by-step approach, with lots of screenshots at each step to make it easier to
follow. You will soon be mastering the technology behind the Xamarin and Xamarin.Forms
platforms, as well as obtaining the skills required to create your own applications for the
Xamarin and Xamarin.Forms platforms.

Feel free to contact me at steven.daniel@geniesoftstudios.com with any queries, or just
drop me an email to say a friendly hello.

Who this book is for

This book is intended for readers who have experience of the C# 6.0 programming
language and are interested in learning how to create stunning native and cross-platform
user interfaces for the iOS and Android platforms using the Xamarin and Xamarin.Forms
frameworks with C# 7. It is assumed that you are familiar with object-oriented
programming (OOP) techniques and have experience of developing C# applications using
Visual Studio.

What this book covers

Chapter 1, Setting Up Visual Studio for Mac, focuses on how to download and install Visual
Studio Community 2017 for Mac, as well as the Xamarin components for both the iOS and
Android platforms. You'll explore some of the features contained within the Visual Studio
for Mac IDE, and then gain an understanding of the Xamarin mobile platform. You'll learn
how to create your very first Xamarin.Forms cross-platform application and create the
user interface using XAML and the underlying C# code. We we also cover how to set and
define conditional breakpoints within your code, as well as how to use the built-in
debugging tools to debug your application.

[2]
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Chapter 2, Building a Photo Library App Using Android, focuses on how to develop native
Android app using Visual Studio for Mac, Xamarin.Android and C#. You'll learn how to
use and work with the Visual Designer to construct the user interface for our PhotoLibrary
app using XML and implement Material Design within your apps, as well as creating your
own custom themes and then apply theming to your app. You'll learn how to provide the
necessary permissions to the AndroidManifest.xml so that we can interact with the
device camera and photo album, before launching the app within the Android emulator.

Chapter 3, Building a SlidingTiles Game Using Xamarin.iOS, focuses on how to develop a
native iOS app using Visual Studio for Mac, Xamarin. 108, and C#. You'll learn how to use
and work with Storyboards to construct the user interface for our SlidingTiles game by
dragging a number of Labels, Views, and Buttons that will make up our game. You'll create
a GameTile interface and class that will be used to create each of the tiles for our game, and
then implement the remaining logic within the ViewController class to build the game
board and create each of our game tiles using the images from an array.

You'll also create an instance method that will randomly shuffle each of our game tiles
within our game board using the Random class, and work with the UITouch class to handle
touch events to determine when a game tile has been tapped within the game boards
UIview, and work with CoreAnimation so that you can apply simple animations to your
UIViews by using View Transitions within an animation block, before deploying and
launching the app within the iOS Simulator.

Chapter 4, Creating the TrackMyWalks Native App, will focus on how to develop a cross-
platform app using Xamarin.Forms and C#, by creating each of the Content Pages that will
form the user interface for our app using XAML, as well as creating a C# class that will act
as the data-model for our application.

Chapter 5, MVVM and Data Binding, teaches you the concepts behind the

MVVM architectural pattern, as well as how to implement the MVVM architectural pattern
within the TrackMyWalks application. You'll learn how to create a BasevViewModel base
class that every ViewModel will inherit from, as well as creating the associated C# class
files for each of our ViewModels that will data-bind to each of the properties defined within
our XAML Pages.

The associated properties that we define within the ViewModel for the ContentPage will be
used to represent the information that will be displayed within the user interface for our
application. You'll also learn how to add ContextActions to your (XAML) content pages,
and how to implement the code action events within your code, so that you can respond to
those actions.

[3]
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Chapter 6, Navigating Within the MVVM Model, shows you how you can leverage what you
already know about the MVVM architectural design pattern to learn how to navigate
between each of the ViewModels within our TrackMyWalks application. You'll learn how
to create a NavigationService class and update our BaseViewModel base class that will
include a reference to our NavigationService class that each of our ViewModels will
utilize. You will then proceed to update each of the ViewModels as well as each of the
XAML pages to allow navigation between these pages to happen.

Chapter 7, Adding Location-Based Features within Your App, shows how you can incorporate
platform-specific features within your application, which is dependent on the mobile
platform that is being run. You will then learn how to incorporate the
Xam.Plugin.Geolocator NuGet package that you will use in order to create a
LocationService class so that you can obtain current GPS coordinates and handle
location updates in the background on the device.

You'll update both the WalkEntryPageViewModel and WalkDistancePageViewModel to
allow location-based features to happen and create a Cust omMapOverlay class that will be
used to display a native Map control, based on the platform. You'll learn how to perform
location updates in the background so that you can update the native map control
automatically, whenever new location coordinates are obtained.

Chapter 8, Customizing the User Interface, shows how you can use and customize
DataTemplates to lay out your Views beautifully and neatly within your user interfaces
by modifying your ContentPages. You'll learn how to create and implement various styles
within each of your XAML pages, prior to getting accustomed to working with the
PlatformEffects API to customize the appearance, as well as applying styling to native
control elements for each platform. You'll learn how to set up your margins and apply
padding, as well as how to create and implement ValueConverters and
ImageConverters.

Chapter 9, Working with Animations in Xamarin.Forms, shows you how to work with the
Animation class that comes part of the Xamarin.Forms platform, so that you can apply
really cool animations and transition effects to your user interfaces and control elements, by
implementing Simple Animations, Easing Functions, and Entrance Animations using C#
code.

[4]
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Chapter 10, Working with the Razor Templating Engine, focuses on how you can use the
Razor Templating Engine to create a Book library mobile application using the power of
Razor templates. You'll learn how to create a BookItem data-model within your application,
as well as how to incorporate the SQLite-net NuGet package within your application,
that you will use to create a BookDatabase class, that will include various methods to
communicate with a SQLite database to Create, Update, Retrieve, and Delete book items.
Finally, you will learn how to create the necessary Razor Template Pages, that will use our
BookItem data model to display book information.

Chapter 11, Incorporating Microsoft Azure App Services, focuses on showing you how you
can use the Microsoft Azure App Services Platform to create your cloud-based

databases. You will learn how to set up and configure a Microsoft Azure App Service, as
well as configuring the SQL Server database and the WalkEntries table for our app. You'll
incorporate the Newtonsoft . Json NuGet package, as well as modify the WalkDataModel
data model. You will then create a RestWebservice class, which will include a number of
class instance methods that will be used to communicate with our TrackMyWalks SQL
Server database, so you can perform CRUD operations to Create, Update, Retrieve, and
Delete walk entries.

Chapter 12, Making Our App Social — Using the Twitter API, focuses on showing you how to
create and register our TrackMyWalks app within the Twitter Portal, by applying for a
Twitter developer account. You'll incorporate the Xamarin.Auth NuGet package within
our solution and create a TwitterService class that we can use to communicate with the
Twitter APIs using RESTful web service calls. You will then create a TwitterSignInPage
and the associated TwitterSignInPageViewModel and TwitterSignInPageRenderer
class, so users can sign into your app using their Twitter credentials.

Finally, you'll update the WalksMainPage code-behind to call our TwitterSignInPage to
check to see if the user has signed in, as well as making changes to our WalkDistancePage
XAML and code-behind so that we can utilize our TwitterService class to display profile
information, as well as posting information about the trail to the user's Twitter feed.

Chapter 13, Unit Testing Your Xamarin.Forms Apps, focuses on showing you how to create
and run each of your unit tests using the xUnit and Xamarin.UITest frameworks. You
will also learn how to write unit tests for our ViewModels that will essentially test the
business logic to validate that everything is working correctly, after which, we will move on
to learning how to use the UITest framework to perform testing on the TrackMyWalks
user interfaces, using automated testing.

[5]
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To get the most out of this book

The minimum requirement for this book is an Intel-based Macintosh computer running
macOS High Sierra 10.13. We will be using Visual Studio Community 2017, which is the
Integrated Development Environment (IDE) used for creating Xamarin and Xamarin.Forms
applications using C# 7, as well as Xcode 9.4.1 to compile our iOS app and run it within the
simulator.

Almost all the projects that you create with the help of this book will work and run on the
iOS simulator. However, some projects will require an actual iOS or Android device to
work correctly. You can download the latest versions of Visual Studio Community 2017
and Xcode from here:

e Visual Studio Community 2017 for Mac: http://xamarin.com/download
e Xcode 9.4.1: https://itunes.apple.com/au/app/xcode/id497799835?mt=12

Downloading the example code

You can download the example code files for this book from your account at http://www.
packtpub.com. If you purchased this book elsewhere, you can visit http: //www.packtpub.
com/support and register to have the files e-mailed directly to you.

You can download the code files by following these steps:

Log in or register to our website using your e-mail address and password.
Hover the mouse pointer on the SUPPORT tab at the top.

Click on Code Downloads & Errata.

Enter the name of the book in the Search box.

Select the book for which you're looking to download the code files.
Choose from the drop-down menu where you purchased this book from.
Click on Code Download.

NSO »N =

Once the file is downloaded, please make sure that you unzip or extract the folder using the
latest version of:

e WinRAR /7-Zip for Windows
e Zipeg /iZip / UnRarX for Mac
e 7-Zip / PeaZip for Linux
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Preface

The code bundle for the book is also hosted on GitHub at https://github.com/
PacktPublishing/Mastering-Xamarin-UI-Development-Second-Edition. We also have
other code bundles from our rich catalog of books and videos available at https://github.
com/PacktPublishing/. Check them out!

Download the color images

We also provide a PDF file that has color images of the screenshots/diagrams used in this
book. You can download it
here: https://www.packtpub.com/sites/default/files/downloads/MasteringXamarinUID

evelopmentSecondEdition_ColorImages.pdf.

Conventions used

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

Code words in text, database table names, folder names, filenames, file extensions,
pathnames, dummy URLSs, user input, and Twitter handles are shown as follows: "Before
we can proceed, we need to create our PlanetaryApp project.”

A block of code is set as follows:

// GameTile.cs
// Creates each of our tile images for our Tile Slider Game.

// Created by Steven F. Daniel on 24/04/2018.
// Copyright © 2018 GENIESOFT STUDIOS. All rights reserved.

using UIKit;

using SlidingTiles.Interfaces;
using CoreGraphics;

using System;

namespace SlidingTiles.Classes

{
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Preface

When we wish to draw your attention to a particular part of a code block, the relevant lines
or items are set in bold:

<?xml version="1.0" encoding="UTF-8"?>
<ContentPage xmlns="http://xamarin.com/schemas/2014/forms"
xmlns:x="http://schemas.microsoft.com/winfx/2009/xaml"
xmlns:maps="clr-
namespace:Xamarin.Forms.Maps;assembly=Xamarin.Forms.Maps"
x:Class="TrackMyWalks.Views.WalkDistancePage">
<ContentPage.Content>
<ScrollvView Padding="2,0,2,2">
<StackLayout Orientation="Vertical"
HorizontalOptions="FillAndExpand"
VerticalOptions="FillAndExpand">
<maps :Map x:Name="customMap"
IsShowingUser="true" MapType="Street" />
<Button x:Name="EndThisTrail" Text="End this
Trail"
TextColor="White"
BackgroundColor="#008080"
Clicked="EndThisTrailButton_Clicked"
Margin="20" />
</StackLayout>
</ScrollView>
</ContentPage.Content>
</ContentPage>

Any command-line input or output is written as follows:

Last login: Fri Aug 24 16:40:41 on console

stevens—-mbp:~ stevendaniel$ curl
https://trackmywalk.azurewebsites.net/tables/WalkEntries
—-header "ZUMO-API-VERSION:2.0.0

New terms and important words are shown in bold. Words that you see on the screen, for
example, in menus or dialog boxes, appear in the text like this: "Alternatively, you can
specify it for the Android platform by selecting the Android node in the SDK

Locations section."
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Warnings or important notes appear in a box like this.

Tips and tricks appear like this.

Get in touch

Feedback from our readers is always welcome.

General feedback: Email feedback@packtpub.com and mention the book title in the
subject of your message. If you have questions about any aspect of this book, please email
us at questions@packtpub.comn.

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

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

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

Reviews

Please leave a review. Once you have read and used this book, why not leave a review on
the site that you purchased it from? Potential readers can then see and use your unbiased
opinion to make purchase decisions, we at Packt can understand what you think about our
products, and our authors can see your feedback on their book. Thank you!

For more information about Packt, please visit packtpub. com.
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Setting Up Visual Studio for
Mac

Since Xamarin made its appearance several years ago, developers have been delighted with
being able to create native mobile applications that can target different OS platforms, as
well as having the option of developing apps using either the C# or F# programming
languages, enabling developers to distribute their app ideas to either the iOS, Android, or
Windows platforms.

As you progress through this book, you'll learn how to apply best practices and design
principles when developing cross-platform mobile applications using the Xamarin.Forms
platform, to allow developers to build cross-platform user interface layouts that can be
shared across the Android, iOS, and Windows mobile platforms.

Since each of these apps can be written using a single programming language, it makes
sense to write a single codebase that would compile and build into separate apps for each
of these different platforms.

This chapter will begin by showing you how to download and install the Visual Studio for
Mac IDE, as well as the Xamarin components for both the iOS and Android platforms.
You'll explore some of the features contained in the Visual Studio for Mac IDE and then
gain an understanding of the Xamarin mobile platform.

You'll learn how to create your very first cross-platform Xamarin.Forms application for
both the iOS and Android platforms, create the user interface using XAML, and create
some C# code that will communicate with the XAML code.

To end this chapter, you'll learn how to set Breakpoints and define conditional Breakpoints
in your code to pause execution, before moving on to learning how to use the built-in
debugging tools to debug your application and launch it in the iOS simulator.
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This chapter will cover the following points:

¢ Downloading and installing the Visual Studio for Mac IDE and the Xamarin
Platform SDKs

Exploring the Visual Studio for Mac IDE
Understanding the Xamarin mobile platform

Creating a new Xamarin.Forms project for both iOS and Android

Setting Breakpoints and defining conditional Breakpoints in your code
Using the Visual Studio for Mac built-in debugger

Downloading and installing Visual Studio for
Mac

In this section, we will take a look at how to download and install Microsoft Visual Studio
for Mac as well as the Xamarin Platform SDKs for both the iOS and Android platforms.

Installing Visual Studio for Mac and Xamarin

Before we can begin developing applications for the Xamarin platform, we will need to
download Visual Studio for Mac. Simply follow these steps:

1. Open your browser and type in https://www.visualstudio.com/.

2. Next, hover your mouse cursor over the Download for Mac button and click on
the Community 2017 for Mac menu option to proceed:
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[ ] @ < [Em] @ @ visualstudio.microsoft.com & t

=- Microsoft Microsoft 365 Azure Office 365 Dynamics 365 saL Windows 10 > 2 Signin

Visual Studio Products v Downloads Marketplace Support v~ > Free Visual Studio >

Visual Studio

Best-in-class tools for any developer

Visual Studio IDE Visual Studio Team Visual Studio Code Visual Studio App
I ‘:J I Services I * I Center

Download for Mac E3 Get started for free > Download for Mac Get started for free

Community for Mac L
Learr

Professional 2017 for Mac

Enterprise 2017 for Mac

Downloading Visual Studio Community 2017 for Mac

3. Next, once the Visual Studio for Mac installer has been downloaded, double-click
on it to display Visual Studio for Mac - Installation.
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4. Then, click on the Continue button to proceed to the next step in the wizard,
which can be seen in the following screenshot:

(o Mo Visual Studio for Mac — Installation

Thank you for downloading Visual Studio for Mac
Visual Studic - iccosoft ruac Microseit
Udl O LU To learn more about privacy, see the y Statement
By continuing, you agree to the License Terms

| Quit |

Visual Studio for Mac - Installation
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5. Next, ensure that the checkboxes for Android, iOS, and macOS, as well as NET
Core, have been selected under the Platforms group and ensure that the
checkbox for Xamarin Workbooks & Inspector has been selected under the
Tools group, which can be seen in the following screenshot:

[ ] Visual Studio for Mac - Installation

What would you like to install?

b Visual Studio for Mac

Platforms '

g Android

Visual Studio for Mac is a full
featured IDE, natively designed
for the Mac

i ios
W mac0s

49 .NET Core

®P» Xamarin Workbooks & Inspector

Cancel

Choosing Visual Studio for Mac Platform Components
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6. Next, click on the Install and Update button to proceed to the next step in the
wizard and begin installing the Visual Studio for Mac IDE along with the
Xamarin platform SDK and tools, which can be seen in the following screenshot:

® 0 Visual Studio for Mac — Installation

Downloading and installing...

Visual Studio for Mac

Find tutorials, samples, and documentation
to help you start coding.

% Tour of the IDE

Download components - 1.05 GB left Installation
-

Downloading Visual Studio... 3.44 MB/s 1%
macOS may ask for your administrator password several times during installation. Cancel

Visual Studio for Mac Downloading Components

7. Finally, Visual Studio for Mac - installation will proceed to download and begin
installing the Microsoft Visual Studio for Mac IDE, as well as downloading the
components for the platforms that you have selected.

Now that you have installed the Microsoft Visual Studio for Mac IDE and the Xamarin
Platform SDK, as well as the tools for both the iOS and Android platforms, our next step is
to explore some of the features of the Visual Studio for Mac IDE, which we will be covering
in the next section.
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Exploring the Microsoft Visual Studio for
Mac IDE

In this section, we'll take some time and explore the Visual Studio for Mac IDE and learn
how to configure its visual appearance, how to set font styles, and how to go about
configuring and including additional .NET runtime versions. Lastly, you'll learn how to
define the Android and iOS SDK locations.

To begin exploring the Visual Studio for Mac IDE, simply follow these steps:

1. From the Visual Studio Community menu, choose the Preferences... menu
option, or alternatively press the command +, key combination that can be seen in
the following screenshot:

® RUETEEOLIGEL LT File Edit View Search Project Build Run  Version Control
® a About Visual Studio Community Visual Studio Community 2017 for Mac

Check for Updates...
Preferences... 8,

b Policies... o
Extensions...

(G Account... Recent

5 Services >

- Hide Visual Studio Community  3H Open...
Hide Others TEH

_>
Show All Your recent solutions will appear here.
Quit #Q

Visual Studio Community for Mac IDE
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2. Once you have clicked on the Preferences... button, you will be presented with
the following screen:

] Preferences
* Environment .
Visual Style
(Z) Author Information
] User Interface Language:  (Default)
Key Bindings
Aa Fonts User Interface Theme: Light
« Tasks

& External Tools
¥ Projects
B | pad/Save
I» Build
2 NET Runtimes
» I SDK Locations
# Debugger
# Android
ﬂ Xamarin Live Player (Preview]
* Publishing
3 Apple Developer Accounts
@, Android Signing Keys
B+ Google Play Accounts

Visual Studio Community for Mac - Preferences

As you can see in the preceding screenshot, you have the ability to configure environment
settings, such as Visual Style, Fonts, NET Runtimes, SDK Locations, and Tasks, as well
as your Google Play Accounts and Apple Developer Accounts.
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Configuring and including additional .NET

Runtimes

The Visual Studio for Mac IDE Preferences pane provides you with the ability to configure
and include additional .NET Runtimes that you would like to compile your application
against.

The default runtime that has been set will contain the word (Default) at the end, which
signifies that this is the default .NET Runtime that will be used for building and running
applications when none has been specified. Refer to the following screenshot:

[ ] Preferences

¥ Environment .
.NET Runtimes

& Visual Style

&) Author Information If you have a parallel installation of Mono you can register it here, so you can use it for
Key Bindings building and running projects. The default runtime is the .NET runtime to be used for
Aa Fonts building and running applications when none is specifically selected

« Tasks Runtime

B External Tools Mono 5.10.1.57 (Default)
¥ Projects

B | oad/Save

Add

I» Build
» Il SDK Locations

# Debugger

# Android

° ¥amarin Live Player (Preview)
¥ Publishing

[ Apple Developer Accounts

@, Android Signing Keys

B+ Google Play Accounts
¥ Text Editor

General Visual Studio is currently running on Mone 5.10.1.57.

Cancel OK

Visual Studio Community for Mac - .NET Runtimes

From this screen, you have the ability to add new or remove existing .NET Runtimes that
you would like to test your applications with, by using the Add or Remove buttons. In the
next section, we will look at how to define your Android and iOS SDK locations.
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Defining your Android and iOS SDK locations

The Visual Studio for Mac IDE Preferences pane allows you to define both your Android
and iOS SDK locations that you can compile your application against:

1. When configuring the SDK Locations for the iOS platform, this will initially
default to the current location where the Xcode . app application is located. This
is typically found in the Applications folder and will contain the latest iOS
platform SDK that has been installed for your version of Xcode:

[ ] Preferences

¥ Environment Apple
& Visual Style

(2 Author Information Apple SDK
.

Ed Key Bindings SDK found at default location.
Az Fonts

~ Tasks Location: |/Applications/Xcode.app Browse...
B External Tools
v Projects These preferences will take effect next time you start Visual Studio
B | pad/Save Restart Visual Studio
I+ Build
& NET Runtimes
~ [ SDK Locations
D .NET Core
# Android
# Debugger
# Android
D ¥amarin Live Player (Preview)
¥ Publishing
[ Apple Developer Accounts
@, Android Signing Keys

Cancel OK

Visual Studio Community for Mac - Apple SDK Location

2. In order to specify a different location for where Xcode . app is located, click on
the Browse... button, which can be seen in the preceding screenshot.
Alternatively, you can specify it for the Android platform by selecting the
Android node in the SDK Locations section.
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3. In this section, you can specify the Android SDK Location and Android NDK
Location, as well as the Java SDK (JDK) Location:

[ ] Preferences
¥ Environment Android
2 Visual Style
(Z) Author Information
Key Bindings
Aa Fonts
+" Tasks

B External Tools

Platforms Tools | Locations

Android SDK and Tools Locations:

Android SDK Location: |sters{stevendaniel,fLibraereveloperf)(amarinjandr | | Found

¥ Projects Android NDK Location: |sters{stevendaniel,fLibraereveloperf)(amarinjandr
B | pad/Save
Java SDK (JDK) Location: |fusr

1> Build oK) |’r

[ | o Found

[ | o Found

& NET Runtimes

* [ 5DK Locations

D .NET Core

[ Apple

# Debugger

# Android

° ¥amarin Live Player (Preview)
¥ Publishing

[ Apple Developer Accounts

@, Android Signing Keys

7 Updates Available ik

Visual Studio Community for Mac - Android SDK Locations
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4. You can also install additional SDK Platforms and Tools for the Android
platform that you would like to build your application against, or remove those
platforms and system images that you no longer wish to target; this can be seen
in the following screenshot:

[ ]
¥ Environment
& Visual Style
(2 Author Information
Key Bindings
Aa Fonts
~ Tasks

B External Tools

Preferences

Android

Platforms | Tools | Locations

Check or uncheck items to install or remove.

Name
O

APl Level Version Size  Status

¥ Projects > Android 8.1 - Creo 27 1GB
B | gad/Save 4 Android 8.0 - Oreo 26
I+ Build 4 Android 7.1 - Nougat 25 81 MB
& .NET Runtimes * [ ] Android 7.0 - Nougat 24
v [ SDK Locations 4 Android 6.0 - Marshmallow 23
<2 .NET Core 4 Android 5.1 - Lollipop 22
o Apple 4 Android 5.0 - Lollipop 21
» (] Android 4.4.87 - Kit Kat + Wear support 20
# Debugger 4 Android 4.4 - Kit Kat 19
# Android 4 Android 4.3 - Jelly Bean 18
D Xamarin Live Player (Preview) 4 Android 4.2 - Jelly Bean 17
¥ Publishing e e
& Apple Developer Accounts 7 Updates Available #
@, Android Signing Keys
Cancel oK

Visual Studio Community for Mac - Choosing Android Platforms

Now that you have explored some of the features contained in the Visual Studio for Mac
IDE, our next step is to take a look at, and understand a bit more about, the Xamarin mobile
platform, which we will be covering in the next section.

Understanding the Xamarin mobile platform

The Xamarin platform is essentially a framework that enables developers to develop cross-
platform mobile applications, using either the C# or F# programming languages, as well as
a runtime that runs on the Android, iOS, and Windows platforms, giving you an app that
looks, feels, and behaves completely native.
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In this section, we will gain an understanding of what the Xamarin mobile platform is and
the benefits of using Xamarin to develop your iOS, Android, and Windows apps.

Benefits of developing apps using the Xamarin
mobile platform

When you use the Xamarin platform to build your mobile apps, you'll have access to all of
the features available in the native SDK and you can even use your existing APIs, so that
these can be shared across each of the different mobile platforms for iOS, Android, and
Windows.

That said, anything you can do in Objective-C, Swift, or Java can be done in C# or F#, with
Xamarin and Visual Studio for Mac.

Developing native apps using the Xamarin
approach

When considering developing native iOS, Android, or Windows apps, most developers
would either choose to use Objective-C, Swift, or Java. However, there are more ways to
build performant and user-friendly mobile apps and Xamarin is one of them. Let's take a
look at the benefits of developing native apps using Xamarin.

The Xamarin platform uses a single programming language, C# or F#, which can be used to
create apps for the iOS, Android, and Windows platforms, as well as providing you with
the flexibility of writing C# code so that you can design your user interfaces specifically for
each platform.

The C# programming language is a mature language that is strongly typed to prevent code
from producing unexpected behavior. Since C# is one of the .NET framework languages, it
can be used with a number of useful .NET features, such as Lambdas, LINQ, and
asynchronous programming. The C# source code that you write is then compiled into a
native app for each platform.
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Technically speaking, Xamarin uses C# and native libraries wrapped in the .NET layer for
cross-platform app development. Such applications are often compared to native ones for
both iOS and Android mobile development platforms in terms of performance and user
experience:

i0S C# Ul Android C# Ul Windows C# Ul

Shared C# Backend

Developing native apps using the Xamarin approach

As you can see from the preceding screenshot, this shows each platform for the
Xamarin.iOS, Xamarin.Android, and Windows platforms, each containing their own
platform-specific UI code layer and a common Shared C# Backend containing the business
logic, which can be shared across all platforms.

Developing apps using the Xamarin.Forms
approach

Developing iOS, Android, or Windows apps using the Xamarin.Forms approach is very
different from developing apps using the native approach. Let's take a look at the benefits
of developing apps using the Xamarin.Forms approach.

The Xamarin.Forms approach allows you to build your user interfaces, which can then be
shared across each of the different mobile development platforms using 100% percent
shared C# or F# code.
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Using the Xamarin.Forms approach means that your applications will have access to over
40 user interface controls and layouts, which are then mapped to each of the native controls
specific to the platform at runtime:

=]~
Shared Ul Code

Shared C# Backend

Developing apps using the Xamarin.Forms approach

As you can see from the preceding screenshot, each platform for the Xamarin.iOS,
Xamarin.Android, and Windows platforms shares common user interface code, which will
be rendered differently on each platform, as well as a common Shared C# Backend
containing the business logic that can be shared across all platforms.

Now that you have a good understanding of developing Xamarin apps using the native
approach versus developing apps using the Xamarin.Forms approach, we can start to build
our first app, which we will be covering in the next section.

Creating a Xamarin project for both iOS and
Android

In this section, we will take a look at how to create a Xamarin.Forms solution for the first
time. We will begin by developing the basic structure for our application, as well as
creating and designing the user interface files using XAML, and then creating the C# code
to display planetary information.
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Before we can proceed, we need to create our PlanetaryApp project. It is very simple to
create this using Visual Studio for Mac. Simply follow these steps:

1. Firstly, launch the Visual Studio application; depending on your version of
Visual Studio installed, you'll be presented with the following screen:

[ ] [ ] Default » Default Visual Studio Community 2017 for Mac (o3
Dd Visual Studio for Mac @ steven Danie Report a Problem  Provice a Suggestion (_
Get Started Recent Developer News
- Discover what's new in Visual Catch up on Azure in one post: Azure.Source =
Studio for Mac Open... Volume 41
- Get up to speed with .NET Core Now in preview Azure Service Fabric Mesh is now in public
N preview - Azure Service Fabric Mesh is a fully-managed service
-3 Learn about Mobile Your recent solutions will appear here.

that enables developers to deploy and operate containerized
Development with Xamarin applications without having to manage VMs, storage or
networking configuration, while keeping the enterprise-grade
reliability, scalability, and mission-critical performance of Service
Fabric. Service Fabric Mesh supports...

Today

Protecting our users from the ESLint NPM package breach
Today

Xamarin.Forms 3.1: Improving the Little Things

Friday, July 20

Exploring Azure App Service - Azure Diagnostics

Friday, July 20

Supercharging the Git Commit Graph IV: Bloom Filters

Friday, July 20

Visual Ul Testing for Android Apps with Espresso and Studio
App Center

Visual Studio Community IDE

2. Next, choose the New Project... option, or alternatively choose File| New
Solution..., or simply press Shift + command + N.
3. Then, choose the Blank Forms App option, which is located under the

Multiplatform | App section, and ensure that you have selected C# as the
programming language to use.
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4. Next, click on the Next button to proceed to the next step in the wizard:

Choose a template for your new project

New Project

() Recently used

N Multiplatform

Library
Tests

B ios
App
Library
Tests

# Android
App
Library
Tests

<D .NET Core
App
Library
Tests

@® Cloud

General

Cancel

Xamarin.Forms

. Blank Forms App
-

Native (i0S, Android) ‘.‘

L Native App (I0S, Android)
-

. . . Blank Forms App
~l Blank Native App (iOS, Android)

- Creates a simple cross-platform app that
uses Xamarin's cross-plaform Ul toolkit,

Games (i0S, Mac) Xamarin.Forms.

m P The standard template has three

@ SIS projects: i0S, Android, and a third project
to house shared code in the form of

Lé SceneKit Game either a Shared Project or a .NET

- Standard project.

Choosing a template for your new project

5. Next, enter PlanetaryApp to use as the name for your app in the App Name
field and then specify a name for the Organization Identifier field.
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6. Then, ensure that both the Android and iOS checkboxes have been selected for
the Target Platforms field and ensure that the Use .NET Standard option has
been selected in the Shared Code section, as shown in the following screenshot:

New Project

Configure your Blank Forms App

App Name: | PlanetaryAppl |

Organization Identifier: | com.geniesoftstudios | (]

'i' com.geniesoftstudios.PlanetaryApp

I com.geniesoftstudios.PlanetaryApp

Target Platforms: Android PlanetaryA...
® ios
Shared Code: ) Use .NET Standard @
() Use Shared Library [~

Cancel

Configuring your Blank Forms App

The Organization Identifier option for your app needs to be unique.

Xamarin recommends that you use the reverse domain style (for example,
com.domainName. appName).
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7. Then, click on the Next button to proceed to the next step in the wizard:

[ JoX | New Project

Configure your new Blank Forms App

PREVIEW
[ /Users/stevendaniel/Projects

[ PlanetaryApp

I:] PlanetaryApp.csproj
Project Name: |PIanetaryApd |

[ PlanetaryApp.sin

Solution Name: |PIanetaryApp |

Location: | JUsers/stevendaniel/Projects | Browse...
Create a project directory within the solution directory.
Version Control: | Use git for version control.

+/| Create a .gitignore file to ignore inessential files.

App Center Test: | Add an automated Ul test project. Learn More

Cancel Previous E

Configuring your new Blank Forms App

8. Finally, click on the Create button to save your project at the specified location.
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Once your project has been created, you will be presented with the Visual Studio
Community 2017 for Mac development environment, containing several project files that
the template has created, as shown in the following screenshot:

[ ] » [ PlanetaryApp.i0S » [ Debug > [] iPhone X i0S 11.4 Visual Studio Community 2017 for Mac

o

[l selution <k

v = PlanetaryApp
v [ PlanetaryApp
+ Getting Started
¥ [ Dependencies
¥ 2 NuGet
* '@ Xamarin.Forms (3.0.0.482510)
¥ [ SDK
* '@ NETStandard.Library (2.0.3)
* [ App.xaml
» [ MainPage.xaml
» [ PlanetaryApp.Android
» [ PlanetaryApp.iOS

waeoL (g

auIRN JusWNDeq [

sisaLun

(@ Breakpoints B Immediate @ Errors
New Function Breakpoint New Exception Catchpoint

Name Condition Trace Expression Hit Count Last Trace

4 TestResults / Tasks U Package Console P> Tool Output

Components of the PlanetaryApp solution

As you can see from the preceding screenshot, the P1anetaryApp solution has been
divided into three main areas. The following table provides a brief description of what each
area is used for:

Project details Description

This is the .NET Standard (Shared Library) project that will be
responsible for acting as the main architectural layer for the
PlanetaryApp solution. This project contains all of the business
PlanetaryApp logic, data objects, Xamarin.Forms ContentPages, Views, and
other non-platform-specific code. Any code that you create in
this project can be shared across multiple platform-specific
projects.

This is an Android-specific project that contains all of the code
and assets required to build and deploy the Android app
contained in the solution. By default, this project contains a
reference to the PlanetaryApp (.NET Standard Shared Library).

PlanetaryApp.Android
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This project is an iOS-specific project that contains all of the code
and assets required to build and deploy the iOS app contained
in the solution. By default, this project contains a reference to the
PlanetaryApp (.NET Standard Shared Library).

PlanetaryApp.iOS

One thing you will notice is that our solution contains a file called App . xaml . cs, which is
part of the NET Standard (Shared Library). The App.xaml . cs file contains a class named
App that inherits from the Xamarin.Forms.Application class hierarchy, as can be seen in
the following code snippet:

// App.xaml.cs
// Main class that gets called whenever our PlanetaryApp is started

// Created by Steven F. Daniel on 17/02/2018.
// Copyright © 2018 GENIESOFT STUDIOS. All rights reserved.

using Xamarin.Forms;

namespace PlanetaryApp
{
public partial class App : Application
{
public App ()
{

InitializeComponent () ;

MainPage = new MainPage();

}

protected override void OnStart ()
{

// Handle when your app starts
}

protected override void OnSleep ()
{

// Handle when your app sleeps
}

protected override void OnResume ()
{
// Handle when your app resumes

}
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The app constructor method sets up the MainPage property to a new instance of the
ContentPage that will simply display some default text as created by the project wizard.
Throughout this chapter, we will be building the initial user interface using XAML and
then populating a list of planet names in the control elements contained in the XAML.

Creating the user interface for our Planetary app
using XAML

In this section, we will begin defining the user interface for our MainpPage using XAML.
This page will be used to display a list of planet names, as well as information relating to
the distance the planet is from the sun. There are a number of ways you can go about
presenting this information, but for the purpose of this app, we will be using a ListView to
present this information.

Let's start by creating the user interface for our MainPage by performing the following
steps:

1. Open the MainPage.xaml file, which is located as part of the PlanetaryApp
group, ensure that it is displayed in the code editor, and enter the following code
snippet:

<?xml version="1.0" encoding="utf-8"?>
<ContentPage xmlns="http://xamarin.com/schemas/2014/forms"
xmlns:x="http://schemsas.microsoft.com/winfx/2009/xaml"
xmlns:local="clr—-namespace:PlanetaryApp"
x:Class="PlanetaryApp.MainPage">
<ListView x:Name="planetsListView" RowHeight="80"
HasUnevenRows="True">
<ListView.ItemTemplate>
<DataTemplate>
<TextCell Text="{Binding Name}" TextColor="Black"
Detail="{Binding Distance}"
DetailColor="Red" />
</DataTemplate>
</ListView.ItemTemplate>
</ListView>
</ContentPage>
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Let's take a look at what we covered in the preceding code snippet:

1.

We started by defining a ListView and specified the RowHeight to be used for
each of the rows that will be allocated and displayed, as well as providing our
ListView control with a name, planetsListView.

Next, we defined the TtemTemplate property of our ListView control, which
will be used to display the data items, and then defined a DataTemplate that
will be used to handle displaying data from a collection of objects in our
ListView.

Finally, we used the TextCell control and then set the Text property to bind to
our name property, and we set the Detail property to bind our distance
property, then set the Textcolor and DetailColor properties of our TextCell
control.

Displaying a list of planet names using C#

In this section, we will begin by creating the C# code that will be used to communicate with
our PlanetaryApp user interface XAML for our MainPage. We will start by adding code
in the MainPage code-behind file.

Let's take a look at how we can achieve this:

1.

array

Open the MainPage.xaml.cs code-behind file, ensure that it is displayed in the
code editor, and enter in the following code snippet:

//
// PlanetaryAppPage.xaml.cs
// Displays Planetary Information in a Listview control from an

//

// Created by Steven F. Daniel on 17/02/2018.

// Copyright © 2018 GENIESOFT STUDIOS. All rights reserved.
//

using System.Collections.ObjectModel;

using Xamarin.Forms;

namespace PlanetaryApp

{

public partial class MainPage : ContentPage

{

public class Planet

{
public string Name { get; set; }
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public string Distance { get; set; }

public PlanetaryAppPage ()
{

InitializeComponent () ;

// Create and populate a List of Planetary names
var planets = new ObservableCollection<Planet> () {
new Planet

{

Name = "Mercury",
Distance = "Distance from Earth: 77 million
kilometers"
}I
new Planet
{
Name = "Venus",
Distance = "Distance from Earth: 261 million
kilometers"
}I
new Planet
{
Name = "Earth",
Distance = "Distance from Sun: 149.6 million
kilometers"
}I
new Planet
{
Name = "Mars",
Distance = "Distance from Earth: 54.6 million
kilometers"
}I
new Planet
{
Name = "Jupiter",
Distance = "Distance from Earth: 588 million
kilometers"
}I
new Planet
{
Name = "Saturn",
Distance = "Distance from Earth: 1.2 billion
kilometers"

}I

new Planet

Name = "Uranus",
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Distance = "Distance from Earth: 2.6 billion
kilometers"
}I
new Planet
{
Name = "Neptune",
Distance = "Distance from Earth: 4.3 billon
kilometers"

i

// Set the PlanetList Item to our ListView to display
the items
planetsListView.ItemsSource = planets;

}
Let's take a look at what we covered in the preceding code snippet:

1. We created a subclass called Planets in the MainPage ContentPage,
containing two getters and setters for Name and Distance

2. Next, we declared an ObservableCollection called planets, which
essentially is a collection that allows any code that has been declared outside the
collection to be aware of any changes that occur

3. We then initialized our objects for Name and Distance, before finally setting the
planets collection to the ITtemSource property of the planetsListView
property that is contained in the MainPage . xaml file

Now that you have created the user interface and the necessary C# code to populate the
ListView contained in our MainPage XAML, our next step is to compile, build, and run
the PlanetaryApp in the iOS simulator.

Launching the Planetary app using the iOS
simulator

In this section, we will take a look at how to compile and run our PlanetaryApp. You have
the option of choosing to run your application using an actual device, or choosing from a
list of simulators available for an iOS device.
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Let's begin by performing the following steps:

1. Ensure that you have chosen the PlanetaryApp.i0S project from the drop-
down menu.
2. Next, choose your preferred device from the list of available iOS simulators.

3. Then, select the Run|Start Without Debugging menu option, as shown in the
following screenshot:

@ Visual Studio Community File Edit View Search Project Build m Version Control  Tools Window Help
Start Without Debugging

[ NoN ] > [ PlanetaryApp.i0S » [J] Debug » [] iPhone X i0S 11.4 @ Cle

Start Debugging R
T [ solution <
=
§ = PlanetaryApp Run With >
2 O PlanetaryApp
= # Getting Started
g *» [ Dependencies Debug Application...
5 » @ App.xaml Attach to Process...
2 * [¢] MainPage.xaml
£ * [ PlanetaryApp.Android
® | » [ PlanetaryApp.iOS
&
S
é‘: New Breakpoint...
& New Function Breakpoint

New Exception Catchpoint
View Breakpoints L¥B

Show Disassembly

(E) Breakpoints BEim

Launching the PlanetaryApp within the i0OS Simulator

4. Alternatively, you can also build and run the PlanetaryApp by pressing
command + Enter.
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When the compilation is complete, the iOS simulator will appear automatically and the
PlanetaryApp application will be displayed, as shown in the following screenshot:

3:34

Mercury
Distance from Earth: 77 million kilometers

Venus
Distance from Earth: 261 million kilometers

Earth

Distance from Sun: 149.6 million Kilometers

Mars
Distance from Earth: 54.6 million kilometers

Jupiter

Distance from Earth: 588 million kilometars

Saturn

Distance from Earth: 1.2 billion kilometers

Uranus

Distance from Earth: 2.6 billlon Kllometers

Neptune

Distance from Earth: 4.3 killon kKilometer

PlanetaryApp running within the iOS Simulator
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As you can see from the preceding screenshot, this currently displays a list of static
planetary entries that are displayed in our ListView control contained in our XAML.
Congratulations, you have successfully built your first Xamarin.Forms application, as well
as the user interface using XAML for the PlanetaryApp ContentPage used by our app!

Using and setting Breakpoints in your code

In this section, we will learn how we can use the Visual Studio for Mac IDE to set
Breakpoints in our PlanetaryApp solution. We'll learn how to create conditional
Breakpoints that can be used to perform a specific action.

Next, we will learn how we can utilize the Breakpoints Pad to view all Breakpoints that
have been set in a solution. Finally, we will learn how we can use the Visual Studio for Mac
debugger to step through our code and display the contents of variables in the Immediate
window.

Setting a Breakpoint in your Planetary App
solution

Breakpoints are a good way for you to pause execution at a particular point in the code
contained in your project solution, so that you can debug your code or check the contents of
a variable.

To set a breakpoint, simply follow the steps outlined here:

1. Locate MainPage.xaml.cs in the .NET Standard (Shared Library) and ensure
that the MainPage . xaml.cs file is displayed in the code editor window

2. To set a Breakpoint, simply click to the left of the line number at the place in your
code that you need to troubleshoot, as you can see in the following screenshot:
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e0e p [ PlanetaryApp.ioS » [ Debug » [] iPhone X i0S 11.4 Visual Studio Community 2017 for Mac Qr
T & solution < > MainPage.xaml.cs b
o
8 v = PlanetaryApp MainPage » [ MainPage()
% [ PlanetaryApp 23 public string Distance { get; set; }
=] +# Getting Started gg
EE’U, i’ ADependencms 26 public MainPagel()
5 * [ App.xaml 27 {
5~ B MainPage.xaml 28 InitializeComponent();
- 29
S PlanetaryApp.Andreid 30 // Create and populate a List of Planetary names
% » O PlanetaryApp.iOS 31 var planets = new ObservableCollection<Planet>(){
5 32 new Planet
;' 33
& 34 Name = "Mercury",
35 Distance = "Distance from Earth: 77 million kilometers"
36 },
37 new Planet
38
39 Name = "Venus'",
40 Distance = "Distance from Earth: 261 million kilometers"
41 },

Setting a Breakpoint within the PlanetaryApp solution

As you can see from the preceding screenshot, whenever you set a breakpoint in your code,
you will notice that the line will turn red, but this can be overridden in the Visual Studio for
Mac Preferences pane.

Using the Breakpoints Pad to view Breakpoints
that have been set

Whenever you set Breakpoints in your code, rather than navigating through each of your
individual code files in your project solution, you can quickly see all of these in one place
by viewing them using the Breakpoints Pad.
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To view all of the Breakpoints that have been set in your project, follow the steps outlined
here:

1. Ensure that the MainPage.xaml.cs file is displayed in the code editor window
and choose the View | Debug Pads | Breakpoints menu option:

‘\.ﬁew Search Project Build Run Version Control Tools Window Help

Visual Studio Community 2017 for Mac

9

v Code [
Design - 5
Debug
Test IPage()
public string Distance { get; set; }
Pads > |}
Debug Pads » Breakpoints
Save Current Layout... t\?:til: Page()
Threads izeComponent();
Editor Columns [ Immediate
Inline Messages » | CallStack 4o ,nd populate a List of Planetary names
Folding > var planets = new ObservableCollection<Planet>(){
Zoom In 8+ new Planet
Zoom Out £
Name = "Mercury",
Distance = "Distance from Earth: 77 million kilometers"
Enter Full Screen  ~38F },
' 37 new Planet

38 {

39 Name = "Venus',

49 Distance = "Distance from Earth: 261 million kilometers"

41 },

Enable viewing of Breakpoints within your solution

2. You will then see all Breakpoints that have been set in your PlanetaryApp

project solution, including the ones that have been set in your subprojects, as can
be seen in the following screenshot:
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[ NGN T 3 [ PlanetaryApp.iOS » [ Debug » [] iPhone X i0S 11.4 Visual Studio Community 2017 for Mac ar
T [& solution < > MainPage.xaml.cs v
E
g . X .
% PlanetaryApp Ma_m;agn - MainPage()
= v [ PlanetaryApp 19 { )
= + Getting Started g? r{)ubhc class Planet
él " hDependenmes 22 public string Mame { get; set; }
E 'EliApp.xaml 23 public string Distance { get; set; }
= * [5] MainPage.xaml 24 }
g 25
®  » [ PlanetaryApp.Android 26 public MainPage()
27 {

v

PlanetaryApp.iOS

4
c 28 InitializeComponent();
; 29
3 30 // Create and populate a List of Planetary names

31 var planets = new ObservableCollection<Planet>(){

32 new Planet

33 {

@) Breakpoints B immediate & Errors
New Function Breakpoint New Exception Catchpoint
Name Condition Trace Expression

/Users/stevendaniel/Projects/PlanetaryApp/PlanetaryApp/MainPage.xaml.cs:32,1
/Users/stevendaniel/Projects/PlanetaryApp/PlanetaryApp/MainPage.xaml.cs:20,1

4 TestResults / Tasks D Package Console P Tool Output

Displays all Breakpoints within your solution

As you can see in the preceding screenshot, you will see all Breakpoints that have been set
in your .NET Standard (Shared Library) project, and even the ones that have been set in
your PlanetaryApp.iOS, PlanetaryApp.Android and PlanetaryApp.UWP subproject
solutions.

Creating conditional Breakpoints to perform an
action

In the previous section, we learned about Breakpoints and how you can set these in the
code to pause execution whenever your code hits one of them. We also learned how to use
the Breakpoints Pad to view all Breakpoints that have been set in your project solution.

Aside from setting Breakpoints, you can also set Conditional Breakpoints that will pause
execution based upon whether a condition has been met, which we will covering in this
section.
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To create a conditional Breakpoint in your project, follow the steps outlined here:

1. Ensure that the MainPage.xaml. cs file is displayed in the code editor window.

2. Next, right-click in the sidebar to bring up the pop-up menu and choose the New
Breakpoint... menu option:

eoe® » [ PlanetaryApp.iOS » [ Debug > [] iPhone X i0S 11.4 Visual Studio Community 2017 for Mac Qv

T & solution < > MainPage.xaml.cs v
E

8~ [= PlanetaryApp MainPage » [ MainPage()

2~ [ PlanetaryApp 19 {

= # Getting Started @ g? ;{)ubllc class Planet

g? i’ ‘DEpe“dE“CiES 22 public string Name { get; set; }

3 ’E!App.xaml 23 public string Distance { get; set; }

2 ¥ [ MainPage.xaml 24 }

g 25

®  » [l PlanetaryApp.Android 26 ;{)ublic MainPage()

4 » C PlanetaryApp.iOS 27

c bl 28 InitializeComponent();

3 29

§ 30 // Create and populate a List of Planetary names

oo . ~ .. tanets = new ObservableCollection<Planet>(){
Toggle Breakpoint

Toggle Bookmark =
New Breakpoint...
(] & Errors

. . unction Breakpoint {; New Exception Catchpoint
Disable All Breakpoints

Condition Trace Expression
Remove All Breakpoints  {+ #rs ts/PlanetaryApp/PlanetaryApp/MainPage.xaml.cs:32,1

fEmae Al B e = ts/PlanetaryApp/PlanetaryApp/MainPage.xaml.cs:20,1

4 TestResults  Tasks [H Package Console P Tool Output

Creating a conditional breakpoint

This will then display the Create a Breakpoint dialog where you can specify properties for
certain actions, which can be seen in the following screenshot:
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[ PlanetaryApp.0S » [ Debug » [] iPhone Xi0S 11.4 visual 5 8.8 @ GlestesRreakpollt
| Breakpolnt Action
1‘ [&] Solution < MainPage.xaml.cs AT l
% - PlanetaryApp MainPage » MainPagel()
2 = [ PlanetaryApp 19 { | © Print amessage and continue
= # Getting Started ® ;? [{BUH |Va\ue of ‘planets' is {planets) |
g * (11 Dependencies 22
5 » [ App.xaml| 23 When to Take Action
g v MainPage.xaml 24 } When a function is entered
= 25 s
® | » [ PlanetaryApp.Android 26 pub
4 » [ PlanetaryApp.iOS 27 {
< 28
2 e
3 29 e
& 30
31
@ 32 | © When a location is reached
33
= | 'stevendaniel/Projects/PlanetaryApp/PlanetaryApp/MainPage.xaml.cs:31:1 |
k|
© Breakpoints oo | Advanced Conditions I
| When hit count is greater than or equal to o D
Y

And the following condition is true
Name ndl

@ @ /Users/stevendani
@ @ /Users/stevendani

Cancel Create

e ——— e o

Specifying Breakpoint properties

As you can see in the preceding screenshot, you will see that you can specify either a
Breakpoint Action or When to Take Action, as well as setting Additional Conditions
whenever a certain condition happens.

Using the Visual Studio for Mac built-in
debugger

In this section, we will learn about the Visual Studio for Mac built-in debugger and how we
can use this debugging tool to step through our code and debug our Planetaryapp. You'll
also learn how to work with and use the Immediate window to print out the contents of
your code variables.
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Overview of the Visual Studio for Mac debugger

Visual Studio for Mac includes a built-in native debugger that provides debugging support
for your iOS, Android, UWP, and Mac applications. The Visual Studio for Mac IDE uses the
Mono Soft Debugger, which is a new debugging framework that has been implemented
directly into the Mono Framework runtime.

Having this integrated directly into the Mono Framework runtime allows Visual Studio for
Mac to debug your managed C# code across each of the different platforms, which can be
seen in the following screenshot:

User Code

a i}

o
o (=}
g =
g g
(] 1)
(] o
c c
S -
= 5

Soft Debugger Interface
Mono.Debugger.Soft.dll / Mono Runtime

Mono Soft Debugger Interface

For more information on the Mono Soft Debugger, refer to http://www.

mono-project.com/docs/advanced/runtime/docs/soft-debugger.
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Using the debugger to step through your code

To start debugging any application, you will need to ensure that your configuration has
been set to Debug, as can be seen in the following screenshot:

o0 p O PlanetaryApp.i0S » [ Debug » [] iPhone Xi0S 11.4 Visual Studio Community 2017 for Mac
T & Solution < MainPage.xaml.cs

=

2_ - PIaneTaryApp MainPage » MainPage()

g 4

= ¥ [ PlanetaryApp 19 { .

- € Getting Started S? ?ubllc class Planet

g? ’ R ey eniiones 22 public string Name { get;
F g EliApp.xamI 23 public string Distance {

~ ¥ [} MainPage.xam| 24 }

Setting up your application for debugging

Setting this configuration provides you with a set of helpful tools that support debugging,
such as Breakpoints, visualizing the contents of your variables, and viewing the call stack.

Once you have set the configuration for your project solution to Debug, you will need to
ensure that you have set the target device or your iOS simulated device that you would like

to use, which can be seen in the preceding screenshot.

To start debugging your application, follow these steps:

1. Ensure that the MainPage.xaml.cs file is displayed in the code editor window.
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2. Next, deploy your application by pressing the Play button, or alternatively
pressing command + Enter:

[ ] [ | O»>0D » [] iPhonexios1a » 2 + ¢t Visual Studio Cemmunity 2017 for Mac Q-

[
= < > MainPage.xaml.cs
a
% No selection

S

E]

70 Distance = "Distance from Earth: 4.3 billon kilometers"
71 h
72
73 // Set the PlanetList Item to our ListView to display the items
® > 74 planetsListView.ItemsSource = planets;
75 1
76 }
7L
(&) Breakpoints 29 Locals o= Watch -C Threads B Application Output - PlanetaryApp.i0S
Name Value Type
» O this {PlanetaryApp.MainPage} PlanetaryApp.MainPage
v [ planets Count =8 System.Collections.ObjectModel.ObservableCollection<PI
* [0 {PlanetaryApp.MainPage.Planet} PlanetaryApp.MainPage.Planet
Distance "Distance from Earth: 77 million kilometers" string
Name "Mercury" string

* [3 Non-public members
* ] {PlanetaryApp.MainPage.Planet} PlanetaryApp.MainPage.Planet
Distance "Distance from Earth: 261 million kilometers" string

4 TestResults [ Package Console €M Errors  +/ Tasks > Tool Cutput Bl Immd

Displays the Breakpoint hit within the Visual Studio Community IDE

Whenever you hit a Breakpoint, your code will pause and the line will be highlighted in
yellow, as can be seen in the preceding screenshot:

@ @ [ | O>00D > [] iPhoneXios11.4] B 2 1 Visual Studio Community 2017 for Mac

& < > MainPage.xaml.cs

Visual Studio Community IDE Debugging Buttons
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You will notice that the debugging tools will appear in the Visual Studio for Mac IDE and
consist of four buttons that allow you to run and step through your code.

The following table provides a list of each of the debugging tool buttons, as well as a brief

description:
Debugging Description
button P
When this button is pressed, it will begin executing the code until the next
Play L
breakpoint is reached.
When this button is pressed, it will execute the next line of code. If the
Step Over  [eXt line is a function call, the Step Over button will execute the code
p contained in the function, and will then stop at the next line of code after
the function call.
When this button is pressed, it will execute the next line of code, and if it is
determined that the next line is a function call, the Step Into button will
Step Into  [stop at the first line of the function. This will allow you to continue line-
by-line debugging of the function. Alternatively, if the next line is not a
function, it will behave in the same way as the Step Over button.
When this button is pressed, it will return to the line where the current
Step Out .
function was called.

Now that you have an overview of the Visual Studio for Mac built-in debugger and how
you can use the debugger to step through your code by using each of the four buttons, our
next step is to take a look at how we can use the Immediate window to print the contents of
your code variables, which we will be covering in the next section.

[46]




Setting Up Visual Studio for Mac

Chapter 1

Using the Immediate window to print code

variable contents

You can also use the Visual Studio for Mac built-in debugger to investigate and analyze the
content of your code variables whenever a Breakpoint is reached. In this section, we will
learn how to use the Immediate window to analyze the content of code variables.

To display the Immediate window,

1. Ensure that the MainPag

follow the steps outlined here:

e.xaml.cs file is displayed in the code editor window

and choose the View | Debug Pads | Immediate menu option:

[ NN ] > O PianetaryApp.i0S > [ Deby
T & solution

3

2 ¥ [ PlanetaryApp

2 v [ PlanetaryApp

= # Getting Started

§ * [ Dependencies

3 » [ App.xaml

= * [ MainPage.xaml

®  » [ PlanetaryApp.Android
4 » [ PlanetaryApp.iOS

[

=

&

fisual Studio Community 2017 for Mac

v Code |
Design ™
Debug
Test Name = ||Nep-.‘_uncllf
Pads > Distance = "Distance fro
Breakpoints
Locals
Save Current Layout... Watch bhe PlanetList Ttem t
Threads ListView.ItemsSource
Editor Columns >
Inline Messages »  Call Stack
Folding >
Zoom In 9+
Zoom Qut 98—
~®F

Enter Full Screen

Enable viewing of the Immediate Window
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2. You will then see the Immediate window displayed, as can be seen in the
following screenshot:

| | 0> 00> []iPhonexiosna » 2 ¢+ t Visual Studio Community 2017 for Mac %

[& Solution < > MainPage.xaml.cs * T
S
* = PlanetaryApp MainPage » [ MainPage() g
64 Name = "Uranus", g

¥ T PlanetaryA|

anegw o1 65 Distance = "Distance from Earth: 2.6 billion kilometers"
# Getting Started 66 3 4
* [ Dependencies 67 néw Planet g
» 5] App.xaml 68 7
* [5] MainPage.xaml 69 Name = "Neptune", &
70 Distance = "Distance from Earth: 4.3 billon kilometers" g
* 1 PlanetaryApp.Android ;é isg S
b= RO ERES 73 // Set the PlanetlList Item to our ListView to display the items %
@®~>74 planetsListView.ItemsSource = planets;

75 } =
g
B Immediate s
> planets e
Count = 8 E
[@]: {PlanetaryApp.MainPage.Planet} 2

[1]: {PlanetaryApp.MainPage.Planet}
[2]: {PlanetaryApp.MainPage.Planet}
[31: {PlanetaryApp.MainPage.Planet}
[4]: {PlanetaryApp.MainPage.Planet}
[5]1: {PlanetaryApp.MainPage.Planet}
[6]: {PlanetaryApp.MainPage.Planet}
[7]1: {PlanetaryApp.MainPage.Planet}
Raw View:

> planets[@].Name

['Mercury"

d

4 Test Results & Package Conscle € Errors + Tasks P Tool Qutput B Immediate

variable contents displayed within the Immediate Window

As you can see in the preceding screenshot, you can see the contents of the

planets variable by simply typing the name of the variable in the Immediate window.
Since our planets variable is a collection, you can reference properties of the collection.
Also, in the Immediate window you can change the contents of any item in the collection.
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Summary

In this chapter, we learned how to download and install the Visual Studio for Mac IDE,
along with the Xamarin Platform SDKs. We then explored the Visual Studio for Mac IDE
environment and how we can use the Preferences pane to customize the look and feel of
the Visual Studio for Mac IDE. Next, we looked at how to configure and include additional
.NET Runtimes, as well as how to go about defining your Android and iOS SDK locations.
We also learned about the Xamarin mobile platform and the benefits of developing native
versus Xamarin.Forms apps using it.

We then learned how to create a cross-platform Xamarin project for both iOS and Android
platforms, create the user interface using the XAML syntax, then write the C# code that will
be used to communicate with the XAML to populate the ListView control with planet
names, before launching this in the iOS simulator.

Next, we learned how to set Breakpoints, as well as create conditional Breakpoints in your
code; we learned how to use the Breakpoints Pad to view all existing Breakpoints that have
been set in your PlanetaryApp solution.

Finally, we learned about the built-in debugger in the Visual Studio for Mac IDE, and how
you can step through your code and use the Immediate window to print the contents of
your variables. In the next chapter, you will learn how to build a Photo Library app using
Xamarin.Android and C#.
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In the previous chapter, we learned how to download and install the Visual Studio for Mac
IDE as well as the Xamarin Platform SDKs and components for both

the iOS and Android platforms. We also covered some of the features contained in the
Visual Studio for Mac IDE and then dived into learning about the Xamarin Mobile
platform, as well as the benefits of developing Native versus Xamarin.Forms apps.

We learned how to create a cross-platform Xamarin project for both the iOS and Android
platforms, and constructed the user interface by using the XAML syntax and writing the
C# code that will be used to communicate with the XAML to populate a ListView control
with planet names.

Finally, we learned how to set breakpoints and create conditional breakpoints, as well as
using the built-in debugger in the Visual Studio for Mac IDE, which allows you to step
through your code and use the Immediate window to print the content of your variables.

This chapter will focus primarily on how to develop a native Android app using Visual
Studio for Mac, Xamarin.Android, and C#. You'll learn how to use and work with the
Visual Designer in the Visual Studio for Mac IDE to construct the user interface for our
PhotoLibrary app using XML and implement Material Design in your apps, as well as
create your own custom themes and then apply theming to your app.

To end this chapter, you'll learn how to provide the necessary permissions to
AndroidManifest.xml so that we can interact with the device camera and photo album,
before launching the app in the Android emulator.
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This chapter will cover the following points:

¢ Creating a native app for the Android platform using Visual Studio for Mac

¢ Constructing the user interface for the Photo Library app using the Android
Visual Designer

e Incorporating the Xamarin Media Plugin NuGet package

Setting up camera and photo album permissions

Creating custom themes and styles and applying these to the Photo Library app

Interacting with the device camera and photo album

Launching the Photo Library app using the Android emulator

Creating a native Android app using Visual
Studio for Mac

In this section, we will take a look at how to create a native Android solution for the first
time. We will begin by developing the basic structure for our application, as well as adding
the Xamarin Media Plugin NuGet package and designing the user interface using XML for
our PhotoLibrary application.

We will also learn how to update the Strings XML file to include values for our UI control
elements that are contained in our XML file. Finally, we will create the styles XML file for
our Photo Library app that will be used to style our UI control elements.

Before we can proceed, we need to create our PhotoLibrary project. It is very simple to
create this using Visual Studio for Mac. Simply follow these steps:

1. Firstly, launch the Visual Studio for Mac application.

2. Next, choose the New Solution... option, or alternatively choose
File|New|Solution..., or simply press Shift + command + N.

3. Then, choose the Android App option, which is located under the Android | App
section, and ensure that you have selected C# as the programming language to
use:
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00 New Project

Choose a template for your new project

(© Recently used General
1 L Android
#M Multiplatform I’j e
App ‘Wear App
Library ZIS
Tests WebView App l"
B ios E Blank Android App
App Android App
Library Games
Tests Creates a simple Android app with one
screen, called an Activity, that contains a
@ KoenCOGame button and a label.
# Android
@ OpenGL ES 2.0 Game Use this as the starting point for your
Library @ OpenGL ES 3.0 Game
Tests
D .NET Core
App
Library
Tests
@® Cloud
General
Cancel Previous -

Choose a template for your new project

4. Next, enter PhotoLibrary in the App Name field and then specify a name for
the Organisation Identifier field.

5. Then, ensure that the Maximum Compatibility option has been selected for the
Target Platforms field.
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6. Next, ensure that the Default option has been selected for the Theme section, as

shown in the following screenshot:

[ BN | Mew Project

Configure your Android app

App Name: ‘Pr'lotoLibraryI |

Organization Identifier: ‘ com.geniesoftstudios |

Package Name:

Target Platforms: | ) Maximum Compatibility
Minimum: 2.3 *Gingerbread” (AP 10) PhotolLibrary

| Modern Development

Minimum: 4.1 "Jelly Bean" (AP1 16)

| Latest and Greatest

Theme: | Default -

Cancel Previous

Next

Configuring your Android app

The Organization Identifier for your app needs to be unique. Xamarin

recommends that you use the reverse domain style (for example,
com.domainName .appName).
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7. Then, click on the Next button to proceed to the next step in the wizard:

[ N ] Mew Project

Configure your new Android App

PREVIEW
8 jUsers/stevendaniel/Projects
8 Photolibrary
[ PhotoLibrary.sin
8 PhotoLibrary
Solution Name: |PhotoLibrary | I:] Photolibrary.csproj

Project Name: | PhatoLibrary |

Location: | [Users/stevendaniel/Projects | Browse...

Create a project directory within the solution directory.

Version Control: | | Use git for version control.

Xamarin Test Cloud: | | Addan automated Ul test project. Learn More

Cancel Previous _

Configure your new Android app

8. Next, ensure that the Create a project directory within the solution directory
checkbox has been selected.

9. Then, click on the Create button to save your project at the specified location.

Once your project has been created, you will be presented with the Visual Studio for Mac
Community development environment, containing the project files that the template has
created for you.

Now that we have created our PhotoLibrary Android application, our next step is to
begin adding the Xamarin Media Plugin NuGet package to allow our app to communicate
with the device camera and photo gallery, which we will be covering in the next section.
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Adding the Xamarin Media Plugin NuGet package

to our solution

In this section, we will begin by adding the Xamarin Media Plugin NuGet package to our
solution. The Xamarin Media Plugin is essentially a cross-platform library that you can use
to gain access to the device camera and photo album by writing a few lines of code.

Let's start by adding the Xamarin Media Plugin Nuget package to our PhotoLibrary
solution by performing the following steps:

1. Firstly, ensure that you have the PhotoLibrary solution currently open in the
Visual Studio for Mac IDE.

2. Then, right-click on the Packages folder and choose the Add Packages... menu
option:

2

@ Packages successiully added.

[& Solution
~ = PhotoLibrary
* [ PhotoLibrary
¢ Getting Started
Connected Services
» [ References

& Packag Add Packages...

* 0 Assets Update
s Restore

» I Properties
» 0 Resource!
@ MainActiy _Refresh

k packages.config

saladoid lii]

Add Google Play Service...

PhotoLibrary Solution Contents

3. Next, select the Xam.Plugin.Media package from the list, ensuring that you have
chosen the latest version from the Version dropdown.
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4. Finally, click on the Add Package button to add the NuGet Package to the
PhotoLibrary solution:

[ EoN | Add Packages
- 3 , 3
nuget.org D [ Q Xam.Plugin.Media @)
Xam.Plugin.Media
Take or pick photos and videos from a cross
platiorm API
Id Xam_Plugin.Madia
Rox.Xamarin.Video 10,511 (IL=D James Montemagna
View videos in Xamarin Forms with the VideoView control. Android, i0S, and UWP. Fubllzhac SOUTSOTE
Downloads 423,767
License View License
Project Page Visit Page
Dependencies None

Version 3.1.3 D

|| Show pre-release packages Close | Add Package

Adding the Xam.Plugin.Media NuGet Package
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Once you've added the Xamarin Media Plugin NuGet package to your PhotoLibrary
solution, this will add two additional files, Plugin.CurrentActivity and
Plugin.Permissions, as well as Xam.Plugin.Media, which can be seen in the following
screenshot:

o

@ Xam.Plugin.Media successfully added.

[&] Solution
~ = PhotoLibrary
* [ PhotoLibrary
¥ Getting Started
Connected Services
» [ References

saipadold lii]

@ Plugin.CurrentActivity

@ Plugin.Permissions

© Xam.Plugin.Media

© Xamarin.Android.Arch.Core.Commr
@ Xamarin.Android.Arch.Lifecycle.Cc
@ Xamarin.Android.Arch.Lifecycle.RL
© Xamarin.Android.Support.Animate
@ Xamarin.Android.Support.Annotati
@ Xamarin.Android.Support.Compat

Xam.Plugin.Media added to the Package Folder

The following table provides an explanation of each of the Plugins that have been added to
the Packages folder, as well as a brief description:

Plugin name Description

Provides developers with an easy alternative to accessing an

Plugin.CurrentActivit
K Y| Android application's current activity that is being displayed.

This is essentially a cross-platform plugin that is used to

Plugin.Permissions request and check for permissions to use the device camera
and photo gallery.
This is essentially a simple cross-platform plugin to take
Xam.Plugin.Media photos and video using the device camera or pick them from
the device gallery.
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Now that we have added the Xamarin Media Plugin NuGet package to our PhotoLibrary
solution, the next step is to create the user interface for our PhotoLibrary application
using the Android Visual Designer in the Visual Studio for Mac IDE, which we will cover
in the next section.

Creating the user interface for our PhotoLibrary
app using XML

In this section, we will begin by constructing the user interface for our PhotoLibrary
application using XML. This will contain two buttons, as well as an ImageView control to
display images that have been taken using the device camera or chosen from the device
photo gallery.

Let's start by creating the user interface for our PhotoLibrary app by performing the
following steps:

1. Expand the Resources folder in the PhotoLibrary solution and right-click on
the layout folder to display the popup, as shown in the following screenshot.

. . . . .
2. Next, choose the New File... option, which is located in the Add menu:
[ NN ] » [ pebug > [] pixel (API 26) @ Android SDK changes applied successfully. Q-
T < > [& solution
=
g ~ = PhotoLibrary
g -
b ¥ ) PhotoLibrary
E] + Getting Started
g Connected Services
3 + [ References
; » [ Packages
= * [ Assets
a
* 8 Properties
L ~ [ Resources
§ drawable
ot
E . ‘Add > _ NewcFlle..
* I mipmag Add Files... N #A
» ™ mipmag Tools >
D . Version Control > Add Files from Folder...
Wlzh | S Add Existing Folder...
» I mipmag  Find in Files... fr38F New Folder
» B mipmag Reveal in Finder —
(@ Breakpoints B Immediate @ Errors » W values Copy %C
E AboutR  Cut ®X
New Function Breakpoint € New Exception Catchpoint [ Resoure  Remove &
X A L R #R
Name Condition Trace Expression Hit Count Last Trace @ MalnACh\ —
[l MainAppl  Refresh
[ packages.config

Adding a new file within the layout folder
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3. Then, choose the Layout option under the Android section, and enter
PhotoLibraryUlI for the name of the new layout file to be created, as shown in the
following screenshot:

[ JON | New File
General Creates an Android Layout.
Misc @ Broadcast Receiver
Text Templating N
Unity I{_—}’ Fragment
Web

XML

Name: | PhotoLibraryUl |

Cancel MNew

Creating a new Android Layout file

4. Next, click on the New button to allow the wizard to proceed and create the new
file, as shown in the preceding screenshot.

Congratulations, you have created your very first layout file for our PhotoLibrary solution.
Our next step is to proceed with creating the user interface:

5. Open the PhotoLibraryUI.axml file, which is located as part of the
PhotoLibrary | Resources |layout group. You will notice that it opens a blank
canvas that contains a header, PhotoLibrary, which is the name for our
application.
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6. Next, ensure that you have selected the Source button, which is located at the
bottom of the designer:

v

v

ece p

[ pebug > []

=] Solution

PhotoLibrary
PhotoLibrary

+ Getting Started

vy v v ¥

LR

Connected Services
References
Packages
Assets
Properties
Resources
drawable
layout
&) Main.axml

mipmap-hdpi
mipmap-mdpi
mipmap-xhdpi
mipmap-xxhdpi
mipmap-xxxhdpi
values

[ AboutResources.txt
[l Resource.designer.cs

[ MainActivity.cs
[} MainApplication.cs
[ packages.config

pixel (API 26)

<>

Visual Studio Community 2017 for Mac

PhotoLibraryUl.axml

LinearLayout

1

2
3
4
5
6

Designer

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

2

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

android: layout_width="match_parent”
android: layout_height="match_paren L"#

</LinearLayout>

@ Errors

+" Tasks

., Android SDK Manager

x0qiool —

sisaLIun +

Creating the PhotoLibrary user interface

7. Then, ensure that the PhotoLibraryUI.axml layout information file is
displayed in the code editor and enter the following code snippet:

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

<LinearL

ayout

android:layout_width="match_parent"

android:layout_height="match_parent">

<But

<But

ton

android
android
android
android
ton

android
android

:layout_width="match_parent"
:layout_height="wrap_content"
ttext="@string/takePicture"
:id="@+id/takePicture"

:layout_width="match_parent"
:layout_height="wrap_content"
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android:text="@string/chooseFromGallery"
android:id="@+id/chooseFromGallery" />
<ImageView

android:layout_width="fill_parent"

android:layout_height="fill_parent"

android:scaleType="fitXy"

android:id="Q@+id/photoImageView" />
</LinearLayout>

Let's now start by taking a look at what we covered in the preceding code snippet:

1. We started by defining a Button tag and specified layout_width and
layout_height to match the parent layout information. We also specified the
text tag and assigned the takePicture string value that will be used to display
the associated text for the button. Lastly, we used the id tag to provide an
identifier for the button control that we can use and reference in our code.

2. Next, we declared another Button tag and specified layout_width and
layout_height to match the parent layout information. We also specified the
text tag and assigned the chooseFromGallery string value that will be used to
display the associated text for the button. Lastly, we used the id tag to provide
an identifier for the button control that we can use and reference in our code.

3. Finally, we declared an ImageView tag, and specified layout_width and
layout_height, to fill the image in the parent. We also specified the scaleType
tag and assigned the £itXY string value that will scale the image so that it fits
nicely in our user interface. Lastly, we used the id tag to provide an identifier for
the ImageView control that we can use and reference in our code.

Now that you have created the user interface for our Photo Library Android application,
our next step is to update the Android Strings XML file to include text values for each of
our buttons.

Updating the Strings XML file to include our Ul
control values

In this section, we will begin by updating the Android strings.xml file, which will be
used by our application. St rings.xml is essentially a single file that you can use to declare
the various strings your application requires; every string that you define must contain a
unique ID, so you can reference the ID in your code to use that string.
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Let's start by updating the St rings.xml file for our PhotoLibrary app by performing the
following steps:

1. Expand the Resources | values folder in the PhotoLibrary solution, as shown
in the following screenshot:

BURNO JUBWNDOQ [  *0QIOCL mj

EETRTT S

»> [ Debug > [] pixel (API 26)

[& Solution
PhotoLibrary

L4

v

vy v v v

PhotoLibrary

# Getting Started

¥ v v v v w

Connected Services

References

Packages

Assets

Properties

Resources
drawable
layout
mipmap-hdpi
mipmap-mdpi
mipmap-xhdpi
mipmap-xxhdpi
mipmap-xxxhdpi
values

[E AboutResources.txt
[5] Resource.designer.cs

[@] MainActivity.cs
[l MainApplication.cs
[2] packages.config

J.:J

Visual Studio Community 2017 for Mac

< Strings.xml v
1 <?xml version="1.8" encoding="utf-8"7>
2 <resources>
3 <string name="hello">Hello World, Click Me!<=/string=
4 <string name='chooseFromGallery">Choose from Gallery</string>
5 <string name="takePicture">Use Camera</string>
6 <string name="app_name">PhotoLibrary</string>
7 | </resources3|

{@ Breakpoints B Immediate & Errors
(€ Mew Function Breakpoint € New Exception Catchpoint

Name Condition Trace Expression Hit Count Last Trace

4 TestResults  + Tasks

Contents of the Strings.xml file

2. Open the strings.xml file, which is located as part of the PhotoLibrary|
Resources | values group.

3. Next, ensure that the strings.xml file is displayed in the code editor and enter
the following code snippet:

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

<resources>

<string
<string

name="hello">Hello World, Click Me!</string>
name="chooseFromGallery">Choose from Gallery</string>

<string name="takePicture">Use Camera</string>
<string name="app_name">PhotoLibrary</string>
</resources>
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Let's now start by taking a look at what we covered in the preceding code snippet:

1. We started by defining a string value called chooseFromGallery and assigning
the associated text of Choose from Gallery. This assigned text value will be
associated with our chooseFromGallery button, which we defined in our user
interface.

2. Next, we declared another string value called takePicture and assigned the
associated text of Use Camera. This assigned text value will be associated with
our takePicture button, which we defined in our user interface.

Now that you have created the user interface and updated the Strings.xml file for our
PhotoLibrary application, our next step is to create the styles.xml file that will be used
to style our UI elements.

Creating the Styles XML file for our Photo Library
app

In this section, we will look at how to create a styles.xml file that will be used to apply
styling to our user interface. The benefit of using a styles.xml file is that you can apply
styling to our application, as well as each of the Ul elements, such as by setting font sizes
and colors, and customizing the appearance of control elements.

Let's start by creating the Styles file for our PhotoLibrary app by performing the
following steps:

1. Expand the Resources folder in the PhotoLibrary solution and right-click on
the values folder to display the popup, as shown in the following screenshot.
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2. Next, choose the New File... option, which is located in the Add menu:

> [ Debug » [] pixel (API 26) Visual Studio Community 2017 for Mac Q-

(& Solution

el | o
.
w

aunng 1WaWN20q [7]

¥ [= PhotoLibrary
~ [l PhotoLibrary
+ Getting Started
Connected Services
» [ References
» [ Packages
» [0 Assets

* [ Properties

51591 M +

¥ [ Resources
drawable
» [ layout

*» 8 mipmap-hdpi

*» 8 mipmap-mdpi

* 8 mipmap-xhdpi

*» 8 mipmap-xxhdpi
* [0 mipmap-xxxhdpi

M val

(@) Breakpoints B immediate & Errors

[ Rel
(@) New Function Breakpoint €7 New Exception Catchpoint [ Main
@ Main
[ pack
[ Phot

Name Condition Trace Expression Hit Count Last Trace

4 TestResults 4

Add

Tools
Version Control

Find in Files...
Reveal in Finder

Copy

Cut
Remove
Rename...

Refresh

ox

A

> Add Files from Folder...
Add Existing Folder...
New Folder

®#C
X
®a
%R

Creating a new Styles.xml file for our PhotoLibrary app
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3. Then, choose the Empty XML File option under the XML section and enter
styles.xml as the name of the new XML file to be created, as shown in the
following screenshot:

| NON | Mew File
i b E XML Fil
Android IE’ Empty XML File mpty ile _
General Creates an empty XML file.
Misc

Text Templating
Unity
Web
XML

Name: | styles.xmil |

Cancel MNew

Creating a new Empty XML File

4. Next, click on the New button to allow the wizard to proceed and create the new
file, as shown in the preceding screenshot.

Now that we have created our styles.xml file, we can now proceed with creating the

PhotoLibrary Activity class that will be used to interact with our user interface control
elements.
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Creating and implementing the PhotoLibrary

Activity class

In this section, we will start by creating the PhotoLibrary Activity class that will be used
to interact with our PhotoLibraryUI user interface, and handle when each of the buttons

has been pressed.

Let's start by creating the PhotoLibraryActivity class for our PhotoLibrary app in the

following steps:

1. Ensure that the PhotoLibrary solution is currently open in the Visual Studio for

Mac IDE.

2. Next, right-click on the PhotoLibrary project and choose Add|New File... from
the pop-up menu, as shown in the following screenshot:

eCce p [ Debug > [] Select Device
T EE
o

Q

=X

i

2

=]

k=]

3

E

=

o

g

=

(@ Breakpoints B Immediate

Name Condition Trace Expression Hit Count Last Trace

(& New Function Breakpoint € New Exception Catchpoint

@ Clean successful.

[& Solution

~ = PhotoLibrary

J.:J

yadoid M

s

¥

o]

T > 0T IO

*mf
mN
Gl

mP

sk |
~3K
8K

Build PhotoLibrary
Rebuild PhotoLibrary
Clean PhotoLibrary
Delete Output Folders
Unload

Archive for Publishing
View Archives

Clean And Compress

Run Item

Start Debugging Item

Run With >
Set As Startup Project

Tools
Version Control >

Analyze Source

Find in Files... {r38F
Reveal in Finder
Copy #C

Add Files... LA
Add Web Reference
Add NuGet Packages...

Add Files from Folder...
Add Existing Folder...
New Folder

Creating a new Android Activity Class
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3. Then, choose the Activity option under the Android section and enter
PhotoLibraryActivity for the name of the new Activity file to be created, as
shown in the following screenshot:

| NON | Mew File

General Creates an Android Activity.

Misc {}‘ Broadcast Receiver

Text Templating .
{} Fragment

C#

Unity

Web {],k Intent Service
XML c#

@’ Layout
@ LSSNice

{}‘ View

C#

Name: |PhotolibraryActivity |

Cancel MNew

Creating the PhotoLibraryActivity Class

4. Next, click on the New button to allow the wizard to proceed and create the new
file, as shown in the preceding screenshot.
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Now that we have created our PhotoLibraryActivity file, we can proceed with
implementing the required code for our Activity file and setting up our button click
events, as well as incorporating the Xamarin Media Plugin and Permissions Plugin
namespaces.

5. Open the PhotoLibraryActivity.cs file, which is located as part of the
PhotoLibrary group, ensure that it is displayed in the code editor, and enter the
following code snippet:

// PhotoLibraryActivity.cs
// Main Activity for the Photo Library Gallery PhotoLibraryUI XML
// representing the application user interface elements.

// Created by Steven F. Daniel on 13/03/2018.
// Copyright © 2018 GENIESOFT STUDIOS. All rights reserved.

using System;

using System.Threading.Tasks;
using Android.App;

using Android.OS;

using Android.Widget;

// Xamarin Media Plugin
using Plugin.Media;
using Plugin.Media.Abstractions;

// Xamarin Permissions Plugin
using Plugin.Permissions;
using Plugin.Permissions.Abstractions;

namespace PhotolLibrary

{
[Activity (Label = "PhotolLibraryActivity", MainLauncher = true,

Icon = "@mipmap/icon") ]
public class PhotolLibraryActivity : Activity
{

protected override void OnCreate (Bundle savedInstanceState)

{

base.OnCreate (savedInstanceState) ;

// Set our view from the "PhotoLibraryUI" layout resource
SetContentView (Resource.Layout.PhotoLibraryUTI) ;

// Get our chooseGallery button from the layout resource,
// and attach an event to it
Button useCamera =
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FindViewById<Button> (Resource.Id.takePicture);
useCamera.Click += TakePictureButton_Clicked;
Button chooseFromGallery =

FindViewById<Button> (Resource.Id.chooseFromGallery);
chooseFromGallery.Click += ChooseFromGalleryButton_Clicked;

}
}
Let's now start by taking a look at what we covered in the preceding code snippet:

1. We started by including a reference to the System.Threading.Tasks
namespace, which will be used for asynchronous procedure calls.

2. Next, we included a reference to the Plugin.Media and Plugin.Permissions
namespaces, which will be used to communicate with the device camera and
photo gallery.

3. Finally, we set our view from the PhotoLibraryUI layout resource, then we
created two Button variables, useCamera and chooseFromGallery, using the
id from the layout resource file, and then we modified their C1ick events so that
they point to their respective methods, which we will be creating later as we
progress throughout this chapter.

Updating the MainActivity class to call the
PhotoLibrary Activity

Now that we have created our PhotoLibraryActivity class and have implemented the
necessary method calls, our next step is to make some changes to the MainActivity class,
so that it calls our PhotoLibraryActivity class.

The MainActivity class is the main class that gets called from any Android application
upon launching, so we will need to make some changes so that our
PhotoLibraryActivity will be displayed when our application launches.

Let's start by updating the MainActivity class for our PhotoLibrary app by performing
the following steps:

1. Open the MainActivity.cs file, which is located as part of the PhotoLibrary
group, ensure that it is displayed in the code editor, and then enter the following
code snippet:

using Android.App;
using Android.Widget;
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using Android.OS;

namespace PhotolLibrary
{
[Activity (Label = "PhotolLibrary", MainLauncher = true, Icon =
"@mipmap/icon") ]
public class MainActivity : Activity
{
int count = 1;
protected override void OnCreate (Bundle savedInstanceState)

{

base.OnCreate (savedInstanceState) ;

// Start our Photo Library Activity
this.StartActivity (typeof (PhotoLibraryActivity));

// Set our view from the "main" layout resource
SetContentView (Resource.Layout.Main);

// Get our button from the layout resource,

// and attach an event to it

Button button = FindViewById<Button> (Resource.Id.myButton);

button.Click += delegate { button.Text = $"{count++}
clicks!"™; };

}
Let's take a look at what we covered in the preceding code snippet:

1. First, we started by using the StartActivity method of the main activity class

2. Next, we used the typeof keyword to ensure that the PhotoLibraryActivity
that we are passing in is definitely a class

3. Then, if the typeof keyword returns True, we begin instantiating our
PhotolLibraryActivity and display this when the MainActivity classis
launched.
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Implementing Material Design in the
PhotoLibrary app

In the previous sections, we looked at how to create the user interface for our app, update
the Strings.xml file, and create the styles.xml file. Lastly, we looked at creating
PhotoLibraryActivity and making some changes to the MainActivity class.

In this section, we will learn how to go about creating and implementing custom Material
Design Themes, and how to implement Material Design in the PhotoLibrary application.

Creating custom themes for the PhotoLibrary
application

Creating custom themes for your apps is extremely easy. Android themes are similar to
using CSS style sheets in your web applications for user interface design. Themes allow you
to separate styles from your Ul components, which makes maintaining your applications
look and feel a lot easier.

Let's take a look at how to create a simple style in our styles.xml file for our
PhotoLibrary app by following these simple steps:

1. Open the styles.xml file, which is located as part of the PhotoLibrary|
Resources|values group, ensure that it is displayed in the code editor, and then
enter the following code snippet:

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

<resources>
<!-— A custom theme that is a variation on the light theme with
a different background color. -->

<style name="MyCustomTheme">
<item name="android:windowNoTitle">true</item>
<item name="android:colorPrimary">#3F51B5</item>
<item name="android:statusBarColor">#ffffff</item>
<item name="android:colorPrimaryDark">#303F9F</item>
</style>
</resources>

2. Let's now start by taking a look at what we covered in the preceding code
snippet. Firstly, we started by using <style name to provide a name for our
style, which can be anything you want.
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3. Next, we specified a number of <item name fields, using the android:
namespace and specifying values for the windowNoTitle, colorPrimary,
statusBarColor, and colorPrimaryDark colors. windowNoTitle will
essentially hide the name of the activity and prevent this from being displayed.

Creating custom styles for the Photo Library
application Ul controls

Now that you have created the custom theme in the styles.xml file, we can continue
modifying this file and create custom styles for our UI components that we created in our
PhotolLibraryUIlayout file.

Let's take a look at how to create the required styles for our Ul controls in our styles.xml
file for our PhotoLibrary app by following these simple steps:

1. Open the styles.xml file, which is located as part of the
PhotoLibrary|Resources |values group, ensure that it is displayed in the code
editor, and then enter the following code snippet:

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

<resources>
<!-— A custom theme that is a variation on the light theme with
a different background color. —--—>

<style name="MyCustomTheme">
<item name="android:windowNoTitle">true</item>
<item name="android:colorPrimary">#3F51B5</item>
<item name="android:statusBarColor">#ffffff</item>
<item name="android:colorPrimaryDark">#303F9F</item>
</style>

2. Create anew <style name tag with the name of camera_button, which will be
used by our takePictureButton that we declared in our
PhotoLibraryUI.axml layout file. Enter the following code snippet:

<style name="camera_button">
<item name="android:layout_width">match_parent</item>
<item name="android:layout_height">wrap_content</item>
<item name="android:textColor">#ffffff</item>
<item name="android:gravity">center</item>
<item name="android:layout_margin">3dp</item>
<item name="android:textSize">20dp</item>
<item name="android:textStyle">bold</item>
<item name="android:shadowColor">#000000</item>
<item name="android:shadowDx">1</item>
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<item
<item
<item
<item
</style>

name="android:
name="android:
name="android:
name="android:

shadowDy">1</item>
shadowRadius">2</item>
background">#0433ff</item>
text">@string/takePicture</item>

3. Create anew <style name tag with the name of gallery_button, which will
be used by our chooseFromGallery that we declared in our
PhotoLibraryUI.axml layout file, and enter the following code snippet:

<style name="gallery_button">

<item
<item
<item
<item
<item
<item
<item
<item
<item
<item
<item
<item
<item
</style>

name="android:
name="android:
name="android:
name="android:
name="android:
name="android:
name="android:
name="android:
name="android:
name="android:
name="android:
name="android:
name="android:

layout_width">match_parent</item>
layout_height">wrap_content</item>
textColor">#ffffff</item>
gravity">center</item>
layout_margin">3dp</item>
textSize">20dp</item>
textStyle">bold</item>
shadowColor">#000000</item>
shadowDx">1</item>
shadowDy">1</item>
shadowRadius">2</item>
background">#f£2600</item>
text">@string/chooseFromGallery</item>

4. Finally, create another <style name tag with the name of photoImageView,
which will be used by our photoImageVview that we declared in our
PhotoLibraryUI.axml layout file, and enter the following code snippet:

<style name="photoImageView">

<item
<item
<item
<item
<item
<item
<item
<item
<item
<item
</style>
</resources>

name="android:
name="android:
name="android:
name="android:
name="android:
name="android:
name="android:
name="android:
name="android:
name="android:

layout_width">fill_parent</item>
layout_height">fill_parent</item>
scaleType">fitXY</item>
gravity">center</item>
layout_margin">3dp</item>
shadowColor">#000000</item>
shadowDx">1</item>
shadowDy">1</item>
shadowRadius">2</item>
background">#££9300</item>
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Let's now start by taking a look at what we covered in the preceding code snippet:

1. Firstly, we started by declaring a number of custom styles <style name> and
provided a name for our style.

2. Next, we specified a number of <item name> fields using the android:
namespace, and specified values for layout_width and layout_height. We
also specified the textColor, textSize, textStyle, and background colors,
as well as specifying the text to display in our buttons.

3. For the photoImageView style, we specified the scaleType property, which
will fit our chosen image in the imageview.

Applying the custom theme to the PhotoLibrary
application

We have just created a custom theme and created a number of styles for our PhotoLibrary
application; our next step is to apply the custom theme to our PhotoLibrary layout file, as
well as update our PhotoLibraryActivity class to use our custom theme, which will
then apply the theming for our application:

1. Open the PhotoLibraryUI.axml file, which is located as part of the
PhotoLibrary | Resources|layout group, and ensure that it is displayed in the
code editor. Enter the following code snippet:

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout_width="match_parent"
android:layout_height="match_parent">
<Button
android:id="Q@+id/takePicture"
style="@style/camera_button" />
<Button
android:id="@+id/chooseFromGallery"
style="@style/gallery_button" />
<ImageView
android:id="@+id/photoImageView"
style="@style/photoImageView" />
</LinearLayout>

2. Next, we need to open the PhotoLibraryActivity.cs file, which is located as
part of the PhotoLibrary group, and set the Theme for our activity.

[74]



Building a PhotoLibrary App Using Android Chapter 2

3. Ensure that the PhotoLibraryActivity.cs file is displayed in the code editor
and enter the following code snippet:

// PhotoLibraryActivity.cs
// Main Activity for the Photo Library Gallery PhotoLibraryUI XML
// representing the application user interface elements.

// Created by Steven F. Daniel on 13/03/2018.
// Copyright © 2018 GENIESOFT STUDIOS. All rights reserved.

using System;

using System.Threading.Tasks;
using Android.App;

using Android.OS;

using Android.Widget;

// Xamarin Media Plugin
using Plugin.Media;
using Plugin.Media.Abstractions;

// Xamarin Permissions Plugin
using Plugin.Permissions;
using Plugin.Permissions.Abstractions;

namespace PhotolLibrary

{
[Activity (Label = "PhotolLibraryActivity", MainLauncher = true,
Icon = "Q@mipmap/icon", Theme =
"@style/MyCustomTheme") ]

}

In the preceding code snippet, we modified the [Activity section to include an additional
parameter, called Theme. Here, we specified the name of our custom theme, called
MyCustomTheme, which we created in our styles.xml file. When using themes in your
application, you will need to include the @style parameter. If you don't include this, your
application will not compile and will produce application errors.
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Setting up camera and photo album
permissions

Before we can start accessing the camera and photo album, we will need to assign certain
permissions for our PhotoLibrary Android app. To do this, we need to make some
changes to our Android Manifest file to give access to our camera and photo album.

Let's start by updating the AndroidManifest .xml file for our PhotoLibrary app by
performing the following steps:

1. Expand the Properties folder in the PhotoLibrary solution and double-click
on the AndroidManifest.xml file. Ensure that you have selected the Source
button, which is located at the bottom of the screen, as shown in the following

screenshot:

[ NoN ] > [ pebug » [] pixel (API 26) Visual Studio Community 2017 for Mac Q-
T [ solution < >  AndroidManifest.xml v
g v PhotoLibrary manifest » /manifest
2 v [ PhotoLibrary 1 <7xml version="1.8" encoding="utf-8"7>
= ¢ Getting Started 2 <manifest xmlns:andruidf“htzp://§chcma5.android.com/apk/rcafandroid“ android:versionCode
5 . 3 <uses-sdk android:minSdkVersion="18" />
g Connected Services R A —n . L "
2 » E3 References 4 <uses-permission andra}d.name— andro+d.pcrm%SSJl.un.Cf\MERA /> B
E @ 5 <uses-permission android:name="android.permission.READ_EXTERNAL_STORAGE" />
;6 * [ Packages 6 <uses-permission android:name="android.permission.WRITE_EXTERNAL_STORAGE" />
g > [ Assets 7 <application android:allowBackup="true" android:icon="@mipmap/icon" android:label="¢
° ~ I Properties 8 </application>
4 [ AndroidManifest.xm 9 </manifesft>
g [l Assemblyinfo.cs
E + 5 Resources
“ [ MainActivity.cs

[ MainApplication.cs

[l packages.config

[ PhotoLibraryActivity.cs

socaion |
4 TestResults ' Tasks

Setting up Camera and Photo Album Permissions

2. Then, ensure that the AndroidManifest.xml file is displayed in the code editor
and enter the following code snippet:

<?xml version="1.0" encoding="utf-8"?>
<manifest xmlns:android="http://schemas.android.com/apk/res/android"
android:versionCode="1"
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android:versionName="1.0"
package="com.geniesoftstudios.PhotoLibrary">
<uses-sdk android:minSdkVersion="10" />

<uses-permission android:name="android.permission.CAMERA"/>

<uses-permission
android:name="android.permission.READ_EXTERNAL_STORAGE" />

<uses-permission
android:name="android.permission.WRITE_EXTERNAL_STORAGE"/>

<application android:allowBackup="true"
android:icon="@mipmap/icon"

android:label="@string/app_name">
</application>
</manifest>

Now that we have added the necessary permissions for our PhotoLibrary app in
AndroidManifest.xml, we need to implement the remaining instance methods in our
PhotoLibraryActivity class and use the Plugin.Permissions namespace to check to
see whether we can access our Camera and Photo Gallery.

Interacting with the device camera and photo
album

Now that we have made the necessary changes in the AndroidManifest .xml file, we can
proceed to implement the remaining instance methods in our PhotoLibraryActivity
class, which will complete our PhotoLibrary application.

1. Open the PhotoLibraryActivity.cs class, which is located in the
PhotoLibrary solution, and ensure that it is displayed in the code editor window:

namespace PhotoLibrary
{
[Activity (Label = "PhotoLibraryActivity", MainLauncher = true,
Icon = "@mipmap/icon",
Theme =
"Qandroid:style/Theme.Material.Light.DarkActionBar") ]
public class PhotoLibraryActivity : Activity
{
protected override void OnCreate (Bundle savedInstanceState)
{

base.OnCreate (savedInstanceState) ;

// Set our view from the "main" layout resource
SetContentView (Resource.Layout.PhotoLibraryUI);
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}

2. Next, underneath the onCreate method, we need to create a new instance
method called TakePictureButton_Clicked and enter the following code

snippet:

#region Take Picture using the Android device camera
public async void TakePictureButton_Clicked(object sender,

System.EventArgs args)
{

await CrossMedia.Current.Initialize();

if (!CrossMedia.Current.IsCameralAvailable ||
!CrossMedia.Current.IsTakePhotoSupported)

{

// Display alert dialog - Device has no camera and photo

support is denied
ShowMessageDialog ("Permission Denied", "Unable to gain access
to the camera.");
return;
}
// Check to see if we have the appropriate permissions
if (l'await Task.Run(() => CheckCameraAlbumPermissions()))
{
// Display alert dialog - Permission denied to Camera
ShowMessageDialog ("Permission Denied", "Unable to gain access
to the camera.");
return;

}

var imageFilename = await CrossMedia.Current.TakePhotoAsync (new

StoreCameraMediaOptions ()

{
Name = $"{DateTime.UtcNow}.Jjpg",

DefaultCamera = CameraDevice.Rear,
PhotoSize = PhotoSize.Medium,
SaveToAlbum = true,

b i

if (imageFilename == null)
return;

// Get our chooseGallery button from the layout resource,

// and attach an event to it

ImageView photoImageView =
FindViewById<ImageView> (Resource.Id.photoImageView) ;

photoImageView.SetImageURI (Android.Net.Uri.Parse (imageFilename.Path));
}

[78]



Building a PhotoLibrary App Using Android Chapter 2

#endregion

3. Next, underneath the TakePictureButton_Clicked instance method, we need
to create a new instance method called ChooseFromGalleryButton_Clicked
to allow the user to choose a picture from the device's gallery. Enter the
following code snippet:

#region Allow the user to choose a Picture from the phone
async void ChooseFromGalleryButton_Clicked(object sender,
System.EventArgs args)
{
if (!CrossMedia.Current.IsPickPhotoSupported)

{

// Display our message dialog if choosing a photo is not

supported

ShowMessageDialog ("Not Supported", "Choosing a photo is not
supported.");

return;

}
// Check to see if we have the appropriate permissions
if (l'await Task.Run(() => CheckCameraAlbumPermissions()))
{
// Display our message dialog if we are unable to gain access
to the photo album
ShowMessageDialog ("Permission Denied", "Unable to gain access to

the Photo Album.");

return;
}
var imageFilename = await CrossMedia.Current.PickPhotoAsync();
if (imageFilename != null)

{
ImageView photoImageView =
FindViewById<ImageView> (Resource.Id.photoImageView) ;
photoImageView.SetImageURI (Android.Net.Uri.Parse (imageFilename.Path));

}
}

#endregion

4. Next, underneath the ChooseFromGalleryButton_Clicked instance method,

we need to create a new instance method called
CheckCameraAlbumPermissions that will check to see whether we have the

necessary permissions to access the device camera and gallery. Enter the
following code snippet:

#region Checking for Camera and Photo Album Permissions
public async Task<bool> CheckCameraAlbumPermissions ()

{
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// Determine if we have permission to our Camera and photo album

var deviceCameraStatus = await
CrossPermissions.Current.CheckPermissionStatusAsync (Permission.Camera);
var deviceAlbumStatus = await

CrossPermissions.Current.CheckPermissionStatusAsync (Permission.Storage);

if (deviceCameraStatus != PermissionStatus.Granted ||
deviceAlbumStatus != PermissionStatus.Granted)
{
var results = await
CrossPermissions.Current.RequestPermissionsAsync (new[] {

Permission.Camera, Permission.Storage

F) i
deviceCameraStatus = results[Permission.Cameral];
deviceAlbumStatus = results[Permission.Storage];

}

// Check to see if we have access to the camera and photo album

return (deviceCameraStatus == PermissionStatus.Granted &&

deviceAlbumStatus == PermissionStatus.Granted);
}

#endregion

5. Next, underneath the CheckCameraAlbumPermissions instance method, we
need to create a new instance method called ShowMessageDialog that will
display an alert dialog using title and message as parameters. Enter the
following code snippet:

#region Shows a Message Dialog using the parameters specified
public void ShowMessageDialog(string title, string message)
{

var dialog = new AlertDialog.Builder (this);

var alert = dialog.Create();

alert.SetTitle(title);

alert.SetMessage (message) ;

alert.SetButton ("OK", (c, ev) =>

CrossPermissions.Current.OpenAppSettings());
alert.Show () ;
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Let's now start by taking a look at what we covered in the preceding code snippet:

1.

In the TakePictureButton_Clicked instance method, we begin by creating a
Task.Run () and call the CheckCameraAlbumPermissions instance method,
which, when it completes, will return a True or False value.

Next, if everything is okay, we proceed to display the camera; otherwise, we
display an alert dialog informing the user that permissions have been denied
using the camera, and then we proceed to launch the device settings app, so the
user can manually provide access to the camera.

Then, in the ChooseFromGalleryButton_Clicked instance method, we again
start by creating Task.Run () and calling the CheckCameraAlbumPermissions
instance method, which, when it completes, will return a True or False value.

Next, if everything is okay, we proceed as normal and allow the user to choose a
photo from the album; otherwise, we display an alert dialog informing the user
that permissions have been denied to the photo album, and then we proceed to
launch the settings app so the user can manually provide access to the photo
album.

Then, in the CheckCameraAlbumPermissions instance method, we begin by
declaring two variables, deviceCameraStatus and deviceAlbumStatus, and
we use the CheckPermissionsStatusAsync method to check for permissions
to our Camera and Storage.

Next, we check to see whether we have been granted permission to use the
camera or photo album, and if we haven't, we use the
RequestPermissionsAsync method and pass in two parameters to request
access to our Camera and Storage. This will then return a results array
containing the key-value binding, as well as a value of either Granted or Denied
for our Camera and Photo Album. We check to see whether we have been
granted access to use the Camera or Photo Album and return a Boolean result.

Finally, we create the ShowMessageDialog instance method that will be used to
display an alert dialog using the title and message parameters for our alert
dialog that will be displayed to the user.

Now that you have created the Custom Themes and Styles, and have created the necessary
C# code and implemented the necessary instance methods, our next step is to compile,
build, and run the PhotoLibrary app using the Android emulator.
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Launching the Photo Library app using the
Android emulator

In this section, we will take a look at how to compile and run our PhotoLibrary. You have
the option of choosing to run your application using an actual device or choosing from a list
of emulators available for an Android device.

Let's begin by performing the following steps:

1. Ensure that you have chosen the PhotoLibrary project from the drop-down
menu.

2. Next, choose your preferred device from the list of available Android emulators.

3. Then, select the Run|Start Debugging menu option, as shown in the following
screenshot:

Visual Studio Community File Edit View Search Project Build m Version Control Tools Windo
Start Without Debugging AW |
Start Debugging

[ [T Debug » [J pixel (API 26) @Cl

A
s
-

Upload to Device
Run With >

Debug Application...
Attach to Process...

BURNQ JUBWNDOQ [  X0G00L —) PY
a

New Breakpoint...

New Function Breakpoint

New Exception Catchpoint

View Breakpoints LHB

Show Disassembly

(@) Breakpoints B Immediate

Launching the PhotoLibrary App within the Android Emulator
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4. Alternatively, you can also build and run the PhotoLibrary application by
pressing Command + Enter.

When the compilation is complete, the Android emulator will appear automatically and the
PhotoLibrary application will be displayed, as shown in the following screenshot:

‘Android Emulator - pixel:5554 ‘Android Emulator - pixel:5554 Android Emulator - pixel:5554

¥4 536 ¥4 542

Use Camera

Choose from Gallery

. Allow Photos
to access
photos, media,
and files on
your device?

DENY ALLOW

PhotoLibraryApp displayed within the Android Emulator

As you can see from the preceding screenshot, this currently displays our beautifully
themed application, and when the Choose from Gallery button is clicked, we check to see
whether we have previously allowed access to our PhotoLibrary by calling our
CheckCameraAlbumPermissions instance method. Clicking on the Allow button will
display the images that you can choose from, which, upon selection, will download and
display the image in the ImageView. Alternatively, clicking on the Use Camera button will
not work in the Android emulator, and you will need to run this on a physical device to
avoid issues.
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Summary

In this chapter, we focused primarily on how to develop a native Android app using Visual
Studio for Mac, Xamarin.Android, and C#. You learned how to use and work with the
Visual Designer in the Visual Studio for Mac IDE to construct the user interface for your
PhotoLibrary app using XML and implement Material Design in your apps, as well as
create your own custom themes and then apply theming to your app.

Finally, you learned how to provide the necessary permissions to AndroidManifest .xml
so that we can interact with the device camera and photo album, before launching the app
in the Android emulator. In the next chapter, you will learn how to build a tile sliding game
using Xamarin.iOS and C#.
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In the previous chapter, we learned how to develop a native Android app using Visual
Studio for Mac, Xamarin.Android, and C#. You learned how to use and work with the
Visual Designer in the Visual Studio for Mac IDE to construct the user interface for our
PhotoLibrary app using XML, and implement Material Design in your apps, as well as
create your own custom themes and then apply theming to your app.

Finally, we learned how to provide the necessary permissions to AndroidManifest.xml
so that we could interact with the device camera and photo album before launching the app
in the Android emulator.

This chapter will focus primarily on how to develop a native iOS app using Visual Studio
for Mac, Xamarin.iOS, and C#. You'll learn how to use and work with Storyboards in the
Visual Studio for Mac IDE to construct the user interface for our SlidingTiles game by
dragging a number of Labels, Views, and Buttons that will make up our game. You'll
work with Interfaces and Classes to create the GameT1ile Interface and Class that will be
used to create each of the tiles for our game, and then implement the remaining logic in the
ViewController class to build the game board and create each of our game tiles using
images from an array.

You'll also create an instance method that will randomly shuffle each of our game tiles on
our game board using the Random class and work with the UITouch class to handle touch
events to determine when a game tile has been tapped in the game board's UIView.
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To end this chapter, you'll learn how to work with CoreAnimation so that you can apply
simple animations to your UIViews by using View Transitions in an animation block,
before deploying and launching the app in the iOS Simulator.

This chapter will cover the following points:

¢ Creating a native app for the iOS platform using Visual Studio for Mac

¢ Constructing the user interface for the Sliding Tiles game using Storyboards
¢ Working with and handling touch events in the UIView

e Launching the Sliding Tiles game using the iOS Simulator

Creating a native iOS app using Visual
Studio for Mac

In this section, we will take a look at how to create a native iOS solution for the first time.
We will begin by developing the basic structure for our application, as well as designing
the user interface for our Sliding Tiles game using Storyboards.

We will also learn how to create an Interface and Class for our GameTile, as well as
implementing the various methods to create the GameBoard, and seeing how to shuffle
game titles randomly in the GameBoard, and how to handle touch events in the GameBoard
UL Finally, we will learn how to work with and implement animations in our GameBoard
UI for our SlidingTiles game, before launching our game in the iOS Simulator.

Before we can proceed, we need to create our SlidingTiles project. It is very simple to create
this using Visual Studio for Mac. Simply follow the steps listed here:

1. Firstly, launch the Visual Studio for Mac application.

2. Next, choose the New Solution... option, or alternatively choose the File | New
| Solution..., or simply press Shift + command + N.

3. Then, choose the Single View App option, which is located in the iOS| App
section, and ensure that you have selected C# as the programming language to
use:
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[ JoN | New Project

Choose a template for your new project

(© Recently used General
. . e v

#M Multiplatform ll] Singlepliew/App .
App ill:él Master-Detail App 1
Library
Tests .I #I Tabbed App

i ios B Page-Based App

P [5) wesview aoo Single View App
rary . .
Creates a simple, one-page i0S

Tests i pag

application with a Storyboard that

Games contains the View, and a View Controller
# Android class ta manage it.
I i-.l SpriteKit Game
App | Use this as a starting point for your first
Library E SeenaKit Game i0S application.
Tests N
I I Metal Game
<D .NET Core lN\
App .I J,I OpenGL Game
Library
Tests
@ Cloud
General

Cancel Previous -

Creating a new Single View App

4. Next, enter SlidingTiles to use as the name for your app in the App Name field,
and then specify a name for the Organization Identifier field.

5. Then, ensure that the iPad and iPhone options have been selected for the
Devices field.
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6. Next, ensure that you have selected iOS 11.3 as the minimum iOS version that
you want to support for the Target field, as shown in the following screenshot:

[ ] [ ] New Project

Configure your iOS app

App Name: |BookL|'brar3d

Organization Identifier: | com.geniesoftstudios

Bundle Identifier:

Team: Select a team... '

Carrie)f

Carrier =

Devices: iPad iPhane

BookLibrary

Select the minimum i0S version you want to
support.

Target:  i0S 1.4

Cancel Previous Next

Configuring your iOS app

The Organization Identifier option for your app needs to be unique.
Xamarin recommends that you use the reverse domain style (for example,
com.domainName . appName).
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7. Then, click on the Next button to proceed to the next step in the wizard:

MNew Project

Configure your new Single View App

Solution Name:

Cancel

Project Name:

Location:

Version Control:

App Center Test:

: | SlidingTiles

| [Users/stevendaniel/Projects

Create a project directory within the solution directory.

|| Use git for version control.

Create a .gitignore file to ignore inessential files

|| Add an automated Ul test project. Learn More

Browse...

PREVIEW
[ /Users/stevendaniel/Projects
[ slidingTiles
[} slidingTiles.sIn
[ slidingTiles
7 slidingTiles.csproj

Configuring your new Single View App

8. Next, ensure that the Create a project directory in the solution directory
checkbox has been selected.

9. Then, click on the Create button to save your project to the specified location.
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Once your project has been created, you will be presented with the Visual Studio for Mac
Community development environment containing the project files that the wizard created
for you:

o Visual Studio Community File Edit View Search Project Build Run Version Control Tools W

[0 [ ] p [ Debug | iPhoneSimulator > [| iPhone X i0S 11.3 Visual Studio Community 2017 for Mac
T [E solution < 2

i

(=] i .

& v = SlidingTiles

g

=

¥ [ SlidingTiles
+ Getting Started

? Connected Services

3 * [ References

z Packages

S Assets.xcassets

° » 1 Resources

+

] Ed Entitlements.plist

3 H Info.plist

- [ LaunchScreen.storyboard
[t Main.cs

ki Main.storyboard
* [ ViewController.cs

(@) Breakpoints Bl Immediate €3 Errors

Structure of the SlidingTiles solution

The following table shows a number of important files that are contained in the
SlidingTiles solution, as well as a brief description of what each file is used for:

Name Description

This folder allows you to bring the Azure portal workflow into Visual
Connected Services|Studio for Mac, so you don't have to leave your project to add
services.

This folder contains references to .NET assemblies and any other
References assemblies that you create, which you can reference throughout your
solution.

This folder allows you to add NuGet package libraries to your

Packages solution.

This folder allows you to manage and group all versions of your

Assets.xcassets . : .
image assets that are required by your application.
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AppDelegate is basically an object that receives notifications
AppDelegate.cs whenever the UTApplication object reaches a certain state and is
responsible for handling special UIApplication states.

This folder allows you to add additional images, fonts, PDFs, and so

Resources on that will be used by your solution.

iOS apps run in a sandbox, which provides a set of rules that limit
access between your application and certain system resources and
user data.

Entitlements.plist [Entitlements.plist allows you to provide additional application
capabilities and security permissions so that the system can expand
the application sandbox, which will give your application additional

capabilities.
. The Info.plist file is essentially a structured text file that contains
Info.plist . o .
configuration information for a bundled executable.
This file contains a visual representation of all the screens that make
Main.Storyboard up your application. It contains a sequence of scenes, with each scene

representing View, along with any User Interface Control elements
and their associated View Controller.

Now that we have created our SlidingTiles iOS application and have a good
understanding of the various folders and files that are contained in our solution, our next
step is to create the user interface for our SlidingTiles application using Storyboards in the
iOS Visual Designer in the Visual Studio for Mac IDE, which we will cover in the next
section.

Creating the SlidingTiles user interface
using Storyboards

In this section, we will begin by constructing the user interface for our SlidingTiles
application using Storyboards and the Visual Designer for iOS that is included as part of
the Visual Studio for Mac IDE.

You will notice that our Main.storyboard already contains a View Controller, which we
will be adding UI control elements to, such as a Label, a View, and two Buttons that will
be used to reset the current game in progress, as well as randomly shuffling each of the tiles
on our game board.

[91]



Building a SlidingTiles Game Using Xamarin.iOS Chapter 3

Let's start by opening the Storyboard for our SlidingTiles application and performing the
following steps:

1. Firstly, locate the Main.storyboard that is contained in the SlidingTiles solution.

2. Next, double-click on the Main.storyboard file to display our Storyboard
Canvas, as shown in the following screenshot:

fo

[ NoN ] » [ Debug | iPhoneSimu » [] iPhone X i0S 11.3 Visual Studic Community 2017 for Mac

[&] Solution L ¥ Main.storyboard

" SlidingTiles View Controller > View W
~ [ SlidingTiles
# Getting Started Carrier ¥ -
Connected Services
» [ References
Packages
Assets.xcassets
» [0 Resources
1 AppDelegate.cs
9 Entitlements.plist
E Info.plist
F LaunchScreen.storyboard
[ Main.cs
& Mainstoryboard |
» [ ViewController.cs o—

xeqoe) —

S158L U +

saipadold [

B Viewing: iPhone 8 Plus — Portrait — wChR A Q Q 7% @ @

3 Erors o/ Tasks

Creating the SlidingTiles User Interface within the Storyboard

As you can see from the screenshot, our ViewController is pretty much bare and doesn't
contain anything exciting at this stage. As we progress through this section, we will be
adding various Ul components that will make up our game. Our next step is to add a Label
control to our ViewController, which will act as the title for our game.
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