Programming for mobiles

theory;
different OS;
frameworks;
good practices.
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- .NET (C#) for example & Visual Studio;

- For iOS you need MonoDevelop IDE (free download) + MacBook or any
Apple computer to compile and run;

- Android SDK from Google, and Windows Phone SDK from MS
(free downloads);

- To install MonoTouch and Mono for Android from Xamarin
(trial version or purchase) in case to develop cross-OS apps.
In the trial version only iOS simulator and Android emulator are
available. A license is needed to deploy an application
to a device.



Choosing the right architecture

- Always in the network;
- Storage and processor limitations . Servers, XML mediator, SOAP transfer

- Securing data on the device: if available — Lightweight Directory Access Protocol (LDAP)
Username+password, data encryption; data destruction

- Building scalable applications
- Writing extendible modules: for devices (barcode, camera, geo-location etc.)

- Choosing the right software architecture:
- Native application
-  Web application (HTML 5; CSS)
- Application for different platforms: for iOS; Android; Windows Phone



Setting up the development environment

OS/ product Mac OSX Windows
1I0S/ MonoTouch X

Android/Mono for Android X X

Webkit / ASP.NET X
Windows Phone X

A. Installing development tools T — e }
1. Installing MS Visual Studio (2010 up) for: e B OOWislal studio 20 [1
| H
Windows Phone 7, o o0 R, H
Mobile web (WebKit) ; ke |
Console samples ;
apps for Android also

but Mono for Android is better.

e

GRED W GG (R wen 4wl

Fhe Visual Studio Professional Installation Wizard helps you start



2. Download:
- latest Service Pack for 2010 +

- Install 1IS to be able to develop
WebKit samples

o

! Panel » Programs » Programs and Festures

Uninstall or change a program

Publisher

To uninstall a program, select it from the list and then click Uninstall, Change, or Repair.

Name
@ Dotfuscator Software Services - C Edition i
& Google Chrome Goagle Inc.

B Microsoft .NET Framewaork & Client Profile
NET F 4E

7 Microsoft .NET Framework 4 Mutti-Targeting Pack

8 Microsoft ASP.NET MvC 2

9 Microsoft ASP.NET MVC 2 - Visual Studio 2010 Tools

# Microsoft Help Viewer 1.0

Microsoft Sitverfight

Microsoft Corparation
Microsoft Corporation
Microsoft Corparation
Microsoft Corporation
Microsoft Corparation
Microsoft Corporation
Microsoft Corparation

SQL Server i Wizard 1.4
{d Microsoft SQL Server System CLR Types

(d Microsoft SQL Server VSS Writer

¥ Microsoft Sync Framework Runtime v1.0 SP1 (:86)

I Microsoft Sync Framewark SDK v1.0 SP1

Currently installed programs Totai size: 620
40 programs instalied

Microsoft Corporation
Microsoft Corporation
Microsoft Corporation
Microsoft Corporation
Microsoft Corporation
Microsoft Corporation
Microsoft Corporation
Microsoft Corporation
M

v
W Microsoft Silverlight 3 SDK Microsoft Corporation
w Microsoft Silverlight 4 SDK Microsoft Corporation
(4 Microsoft SQL Server 2008 Microsoft Corporation
[d Microsoft SQL Server 2008 Browser Microsoft Corporation
(d Microsoft SQL Server 2008 Native Client Microsoft Corporation
[ Microsoft SQL Server 2008 R2 Data-Tier Fu.. <
(4 Microsoft SQL Server 2008 R2 Data-Tier s & Ci
(d Microsoft SQU Server 2008 R2 c

Installed On  Size Version

8/3/2011 644 MB  5.0.2300.0
8/3/2011 13.0.782.107

8/3/2011 388MB 4.0.30319

8/3/2011 519 ME 40.30319

8/3/2011 834MB 4030319

8/3/2011 482KE 20502170 :
8/3/2011 225MB  20.50217.0 |
87372011 397 ME  1.0.30319 1%
8/3/2011 570 MB  4.0.50826.0 | &
8/3/2011 319 MB  3.0.40818.0 |
8/3/2011 516 MB  4.0.50826.0 i
8/3/2011 |
8/3/2011 794 MB  101.2531.0 |
8/3/2011 289 MB  101.2531.0 |
8/3/2011 330 KB 10.50.1447.4 A
8/3/2011 11.8MB 105014474

87372011 153 M8  10.50.1447.4

8/3/2011 534 M8  10.50.1447.4

8/3/2011 285MB 10127310

8/3/2011 3.39 MB  3.5.8080.0

8/3/2011 101 MB 10125128

8/3/2011 252 MB 105014474

8/3/2011 180 MB 10125310

8/3/2011 815 KB 1.0.30100

8/3/2011 296 MB  1.0.30100

» Control Panel » Programs » Droqr

Control Panel Home

View installed updates

[l & Tum Windows features on or
off
I

Turn Windows features on ol

Uninstall of

r off

To turn a feature on, select its check box. To turn a feature off, clear its
check box. A filled box means that only part of the feature is tumed on.

To uninstalf a §. W8]} internet Information Servic

@ 14 FTP Seever

Srmesien vl |

es

Name | TS Management Console
{&) Dotfuscator Sof{ | s T
& Google Chromel 14 1S Management Service

8 Microssre NET
B iicrosoft NET
¥ Microsoft NET

PE snd Toolk

) Wl World Wide Web Services
= @84 Application Development Features
¥ig NET Extensibility
” ASP

#)ds TSAPI Extensions

M Sibhve-s
licrosoft ® Filters

M Ft Sitverf 2
" 4i Server-Side Includes

-
-

@ Microsoft Sitver|
(d Microsort SQL 9

& MicroseftsQL g |
{d Microsoft sQLS |
d

g

"

Default Docume:
Directory Browsi
HYTP Ercors
HTTP Redirectior
Static Content

Microsoft SQL § |
Microsoft SQL S |
Microsoft SQL § |

Common HTTP Features

nt
ng

n

WebDAV Publishing
Health and Diagnostics
Performance Features

5 Microsoft SQL S | @ Wk Security

4 Microsoft SQL § {14 Intemet Information Services Hostable Web Core
G Microsor sQL S | 1@ {914 Media Features

i Microsoft sQL 5 13 W 4 Microsoft NET Framework 3.5.1

% Microsoft Sync | @ 24 Microsoft Message Queue (MSMQ) Server

7 Microsoft Sync a} 4 Print and Document Services.

Curre

i
led On  Size Version
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11 13.0.782.107
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Select IIS Management Console and ASP.NET to continue the installation



Installing MonoDevelop for Mac

- 10S SDK is required and Mac OSX 10.6 or later OS

- Download the latest version of EXale) . L MonoFramework-MDK-2.10.2
Mono framework. - PR

MonoFramework-
MDK-2.10.2.. eil.x86.pkg

The icon represents the Mono Framework installation package.

S L

Welcome to the Mono Framework MDK instalier

Welcome to Mono.framework 2.10.2_5.4 for
oS X.

& introduction
@ Read Me

@ Licenss

- You have the Framework. Have to
install MonoDevelop for mobile
platforms (I0S and/or Android)

{ GoBack  ( Continue )

&

: The Mono Framework Installer guides you through the installation process.



o monodevelopcomi!)own!oad

- R

Home | Screenshots | Download  Contact F

Select the MonaoDevelop version you want to download:

MonoDevelop 2.9.1
Beta Release

This is the latest Stable version of MonoDevelop. See the Release Notes.

Select your operating system:

-~ N @ @® &

opEnSUSE SLE Debian Ubuntu wWincows

ﬁlonoDe\teIop 2.8.4.2 installer 1 Download A

To install this release, you also need to inst4ll the following packages:

[ Mono 2.10.5 + GTk# | Down ]

Select the appropriate options for your MonoDevelop Installer download.

After download, start the installation and copy
MonoDevelop icon into the Application folder

. Copy MonoDevelop to Applications.

After having installed development tools, install the device frameworks (SDK):



B. Installing device frameworks (SDK + emulators and simulators)

1.

Installing the Windows Phone SDK: by downloads, free. When completed, start
Visual Studio »New = Project = Visual C#

and you will find Silverlightfor Windows Phone:

‘nkﬂf}amk4 - | Sortby: Defaut

Windows Phone Application

cf| Windows Phone Databound Apph

4| Windows Phone Class Library

cH| Windows Phone Panorama Application

cf] Windows Phone Pivot Application

These templates for Windows Phone 7 project types should be available.

You can start also Windows Phone Emulator for testing websites without starting
VStudio 2010. An example of the emulator, displaying web page on a phone is shown:



Windows Start button;

All programs;

Windows Phone Developer tools;
Windows Phone Emulator;

Run the emulator

Web Images Places News more v

GO« ;gie

Emulation for accelerometer

can display a web page.

The Windows Phone Emulator

2. Preparing for iOS development (iPod/iPhone/iPad)

- you need i10S SDK. MonoTouch uses them to generate code from compiled .NET assemblies.
- Download Xcode developper tools +i0OS SDK. All SDKs are bundled within Xcode development
environment and can be downloaded when having Apple ID

You have here a simulator not an emulator (the code generated for a simulator is different
from the code for target device. If emulator — the code is identical)

- Installing MonoTouch. It exists 2 versions: trial and licensed. In the trial is not included
the software needed to generate an app to run on the physical device:



, Install |

wel to the M Touch

Installer

© introduction
& License

You will be guided through the ste
= Destinatio

pPs necessary to
install this software.
& installatio
®» Installs

¢ Go Back ) (WJJ

The MonoTouch installation application will provide steps
to a successtul installation.

Your MonoTouch project templates are av

ailable in MonoDevelop.



3. 'Preparing for Android development

- Installation for both Windows and Mac OSX
- Tools are Java based

- Installing Java JDK:
- For Mac OSX JDK is included natively

For Windows must be downloaded (32-bit version of Java JDK) from www.oracle.com

Oracie Technology Hetwork > Java

imva SE

o _Documentation || Community || Technologies || Training
| savaEE

Jave ME Java SE Downloads
4 SE Support

e " Thank you for downloading this release of the Java™ ™ Piatform. Edition D Kit .
imva SE Advenced & Sutte DK™} The JOK Is 3 for . applets, and components £ JavaFx
Jave Embedded using the Java programming language. # Java Card

" # NetSeans IDE

sl The JDK includes tools useful for developing and testing programs written in the Java programming i
Java DB language and running on the Java™™ piatform | Java Resources
wreb Tier 8 i # Newto Java?

sava Card | You must accept the Oracle B

Wingows x86
windows Intel Ranium
wingows x64

% APis
Java TV L i & Code Samp a Aoo &
Phenie/ - ey : Accept License Agreement @ Decline License Agreement # Developer Training
Community D
Javes Magazine s S P
 SE Develo nt Kit 8 Update @ # Java.sorn
Product / File Description File Size ‘Downtoad 3
Linux x86 - RPM installer 76.93 MB # 10k-6u26-INux-I586-RM.Bin Rt
Linux x86 - Seif Extracting Installer 81.20 MB # |gK-Bu26-Hinux-1586.01n &
Linux intel tanium - RPM Instalier 60.25 MB ® idk 6u26 linW-iab4-rpm Din
Linux Intel - Seif 67 92 MB % gk Su26-inuxiad4 bin
Linux x84 - RPM instalier 77.15 M8 $ ici-6u26 tlinuwxcx64-rpm. bin e, Ve
Linux x64 - Self Extracting Instalier 81.45 MB % j0k-6u26 linux-x64.Din ™ ».‘.‘Mi‘b,
Solanis x86 - Seif Extracting Binary 8108 MB ¥ gk Bu26-s0laris-1586,30 : i
Solaris x86 - Packages - tar.Z 136.80 MB % gk-6u26-solans-iS8stacZ Getitnow
Solaris SPARC - Selif Extracting Binary 8605 MB ¥ jgk-5u26-solaris-sparc.sh for FREE!
Solaris SPARC - Packages - tar.Z 14137 MB S gk 2 i
Solaris SPARC 64-bit - Self Extracting Binary 1224M8 ¥ 5u26-5 olari sh
Solans SPARC 64-5it - Packages - tarZ 1558 MB & igic8u26-sol tarZ |
Solans x64 - Self Extracting Binary ¥ 10k-6u26-selans x64.50
Sotans x64 - Packages -tarZ 3 6-5 0l tarZ
STy

Select the correct version of the Java JDK.



- Installing the Android SDK: must be downloaded — the suitable version (2.2; 3.x; 4.X)

Cheoose install Location
Choose the folder in which to install Android SDK Tools.

Sempm.mﬁmwsmrmmmmmm.mmﬂmdﬁawm,d&
Browse and select another folder. Click Next to continue.

Destination Folder

Ci\Androidandroid-sd]

Space required: 45.9¥B
Space available: 124.7GB

8| mulisoft Install System v04-May-201 1 Cvs

‘he Android SDK Windows installer prompts you for the installation location

- Configure the emulator — add a virtual device. Must be done explicitly!
- from the Android SDK select Virtual Devices:



Yirtual devices

Installed packages

Available packages | AVD Name ' -
| + Android-22 Android 2.2

o Android-2.. Android 231 231

Settings
About

Target:

CPU/ABE
SD Card:

TargetName Platform,

ame Androd-22-Emuahor

You can cre

erride the existing AVD with the same name .

ate an Emulator Image fro

Aile. s

8
g

m the AVD Manager.

i

i

Mfw”"

o
&
f

[0

£
5

- Create new AVD
- Start the VD

- You are able to use the emulator
for example to run a browser:

Web Images Places News

Google
Instant (beta) is off: Turn On

Restaurants  Coffee Bars More
Location unavailable - update

Sign in

iGoogle Settings Help

: You can use the browser in the Android emulator to test your web solutions.



4. Installing Eclipse

- it's preferable to install 1.Eclipse development and 2. Android plug-ins
(installed into the Eclipse environment) for Eclipse for visually _edit and preview Android layouts

4.1 install Eclipse Classic (free)

4.2 start Eclipse =2install new software -

4.3. Installing Android plug-in:
click into developer tools

@& Install

Available Software
Check the items that you wish to install.

Work with:  https://di-ssl.google.com/android/eclipse/ d i
Find more software by working with the "Available Software Sites” preferences.
ttypefiestedt
| Name Version

[7] 400 Developer Tools
[i¥] % Android DDMS

12.0.0.v201106281929-138431
12.0.0.v201106281929-138431
12.0.0.v201106281929-138431
12.0.0.v201106281929-138431

%% Android Development Tools
%% Android Hierarchy Viewer
] %» Android Traceview

£y

[¥] Show only the latest

] Hide itemns that are already installed
What is already installed?
ing install to find required software

(¥) Group items by category
[@] Contact all update sites d

® ! < Back ]“ Mext > 3 { Finish | b

After you install the Eclipse Android plug-in, a number of developer



4.4 Installing Mono for Android

4.4a Configuring Mono for Android in Visual Studio (Tools = Options = Mono for Android )

International Settings > Android SDK Location:

:"b'”'d | CMndroid\android<sdk-windows ) L
RaXOp L
Task List i Yisual Studio raust be restarted for change to take effect.

Web Browser
i Projects and Solutions
. Source Control

7 Use default device: ;gé {ncne)

Adb Logging (writes log to your desktop)

& Text Editor ] Preserve data/cache between application deploys
Debugging Debugging Cptions

> Database Tools . e ing instead of LED

» F¥Tools 3 Lse Wit for Siehugaing § of RS

» HTML Designer Override Host IP Address:

« Mone for Android
Settings
> Office Tools
> Test Tools
» Text Templating
Windows Forms Designer
» Workflow Desianer

H debuggmg on 3 device doesn't work due to a compb( networkmg
g , override ic detection with this host address,

Debugger Port:

&3 Solution Explorer [Eolauy

You will need to specify the location of the Android SDK for Visual Studio.

4.4b Configuring Mono for Android in MonoDevelop (the same as in Visual Studio)



JdNEE ';mll"‘l()
&2 Debugger
~ Text Editor . ﬁ;gse
& Genera: "ok baen m&““m%%mm mﬁ;";"
£ Markers and Rulers
> ¥ Behavior

{Z4i syntax Highlighting
o o Tyt Locnba @sers/mac;no}ecxs/mdrosd -sdk-mac_86

~ Source Code Java SDX (JOK)
| .NET Naming Policies s <7 SDK found autematically.

b £ Code Formatting . tocari s —

: Standard Header o - -

‘= '~ version Control .

Commit Message Style

Changelog Integration

Git

¥ Other

R Deveiop

. XML Schemas

88 oo for Android SDKs

MonoDevelop requires you to specify the location of the Android SDK.

4.5a. Installing MonoCross Project Templates for Visual Studio
When using Mode View Controller (MVC) soft. Architecture & cross-platform development,

you need a framework as MonoCross . You can use a number of templates and utilities.

MonoCross is installed on Visual Studio.
Templates are available for Android, Windows Phone, WebKit and Console MonoCross bindings.

There are many class templates , exposed for these platforms also.

S0, download MonoCross Templates, unzip and install them;
start Visual Studio and using Tools - Extension Manager incorporate templates:



Recent Templates.
Instailed Templates

4 Yisual C¥ - : :
Windows
Web @ MonoCross Android Container Visual C#
& QOffice
Cloud @ MonecCross Application Visual C#
Meno for Android
MonoCross , MonoCross Console Cantainer Visual C#
Reporting “
i SharePoint i MonoCross Webkit Container Visual C#
Sitverlight s
Silverlight for Windows Phone
Test
WCF
Workflow
XNA Game Studic 4.0
¢ Other Languages
i Other Project Types
+ Database
¢ Test Projects

Search Instalied Templates L

Type: Visual &

A shared MonoCross application targeting
the Android mobile platform.

S

MonoCross Android Applicationl

You now have access to a variety of MonoCross project templates for Visual

4.5b Installing the MonoCross Templates for MonoDevelop

Templates for Mono for Android and MonoTouch MonoCross bindings are available



Some theory needed to develop cross- platform apps

(@bout MonoCross, Model-View-Controller (MVC), Separate Interface Patterns )

-  How to solve problems in app for different platforms?
- Which framework to chose: Java and Android, Mac and iOS, .NET and Windows Phone?

- The principle of : One language, one platform?!

- I1s HTML 5 the answer of cross-platform mobile problems? Exists HTML5 frameworks as

Sencha
Touch or
JQuery Mobile

that gives impressive results.
But HTML 5 can not resolve all the problems: work with native phone features —
GPS, camera, accelerometer..., it works in a disconnected manner but is difficult
to support offline transactions without some code outside the browser...

- HTML 5is not able directly to use the native APIs. Must be written a second layer — usually
in JavaScript —that expose the native functions to the browser.



No
and .NET, we have now MonoTouch and Mono
Android, as well web app using HTML5 and ASP.NET.

ogrammers have a new choice — Hybrid Apps

Hybrid App HTML 5/ C#/Mono / MS .NET

>

iI0S Android Windows Phone



Separating the User Interface

Custom Code
(platform specific)

Shared Code I




Model-View-Controller (MVC) and Separated Interface patterns
(separation of the business and data logic from presentation layer )

Traditional MVC pattern

MonoCross MVC pattern includes a
separated Interfaces
( Separated Interface definition )




Defining a simple model

public class Customer

{ An example program within MVC model:
public Customer() - You want to work with-a customer in a
{ management system
ID - llOH;

Here is the Model object (business objects

Name = string.Empty; being acted in the app)

Website = string.Empty;

PrimaryAddress = new Address();

Addresses = new List<Address>(); (must bein:
Contacts = new List<Contact>(); project_name/Model/Customer.cs file)
Orders = new List<Order>();

}

public string ID { get; set; }

public string Name { get; set; }

public string Website { get; set; }

public string PrimaryPhone { get; set; }
public Address PrimaryAddress { get; set; }
public List<Address> Addresses { get; set; }
public List<Contact> Contacts { get; set; }
public List<Order> Orders { get; set; }

Now you need to create the controller that will load the model and make some decisions
about processing of the model for presentation in your views:



namespace MonoCross.Navigation

The controller + interface definition for him:

{ the cop#etter definition contains methods used
public interface IMXControlle by MghoCross framework to load controllers,
{ prgcess model logic and render views:

Dictionary<string, string> Parameters
String Uri { get; set; }
IMXView View { get; set; }

GetModel();

YPE€
object

string Load(Dictionary<string, string> parameters)
void RenderView();

get; set; }

This is a general

: Controller

public abstract class MXController<T> : IMXContpoller Class

{ -business and data logic
public string Uri { get; set; } for the Model type.
public Dictionary<string, string> Parameters/{ get; set; } -<T>isnow <Customer>
public T Model { get; set; }
public Type ModelType { get { return typeof(T); } }
public virtual IMXView View { get; set; }
public object GetModel() { %é{;rn Model; }
public abstract string Load(Dictionary<string, string> parameters);
public virtual void RenderView() { if (View != null) View.Render(); }

}

Must be in: .../ MXController.cs



For your Company class you have to define own controller: Into ../Controllers/CustomerController.cs

Now you need a class CustomerController : MXController<Customer> ,
pbased on the abstract class above- for your Company system.

There in the overridden Load() method must be the logic for initialization and first
presentation of the Company object.

The Load() method receive a ‘ dictionary ’ of parameters with model-specific information
like “Custome ID” and after the load, retrieving the data , sets the ‘model‘ property
of the ‘CustomerController‘ to a new “Company* object instance.

There is a set of methods like UpdateCustomer(), DeleteCustomer().. also defined
Into these class .

String “perspective” is “switched” and searched for for different cases in this function
also. Cases correspond to all “action” like : GET, EDIT, DELETE, CREATE, UPDATE for the
model.



Bulding a Platform-Specific View
( to display customer’s information for current OS)

MonoCross MVC pattern separates the presentation layer to the application code
by an IMXView interface and his abstract implementation MXView<T> class.

Use the MXView<T> - or MXConsoleView<T> to create a view for the Customer model class:

class CustomerView : MXConsoleView<Customer>

{.

public override void Render();

The Render() is the place you define the logic to display your modelcustomer instance to
the user.

into ../Views/CustomerView.cs



So, till this moment you must have:

- Acompany model
- A controller
- AView

class,
to load a company from the data-store;

to display the company information in the
presentation layer.



URI wniform Resource identifier )-0ased navigation

( we want to produce cohesive app , that’s able to deploy to multiple device platforms.
URI structure associates each controller with URI-endpoint, that uniquely identify
its place in the workflow )

- Buildinﬁ the shared imulti - OS iAﬁﬁlication

First: there is an abstract MXApplication class to be inherited for all MonoCross shared apps.

pubic class App : MXApplication

{... public override void OnAppLoad() { Into: .../App.cs

/l and places it in the controller arg passed for CustomerController.Load().
/[ You can pass an Actionas well to the controller. This is when you want to u

NavigationMap.Add(“Customers

CustomerControllereustomerco ller = new @GastomerController());
NavigationMap.Add(“”’Customers/{Custamerld}, CustomerContoller);
NavigationMap.Add(“”Customers/{Customerld} / {Action}, CustomerContoller);
.. }



Adding a platform Container

(inside you define views for every platform, so shared controllers render them
as defined into the app workflow)

First you have to inherit from abstract class MXContainer for each platform supported.
You put there your application views:
public class MXConsoleContainer : MXContainer

ublic MXConsoleContainer( MXApplication theA s base(theA

Il there is the place for initialization of the app; instantiating the controller (so views are registered)}

Having a container class, in the Main() you have to initialize it (or them) and to add views:
1)Create an instance of the shared app;

2)register the views by AddView(), passing instance of each view +ViewPerspective name:

For the example, you have 2 views:
first -displays alist of custo
the second - displays the details

single customer (instance of CustomerViews class):

class Program
{ static void Main(string[] args)
{ MXContainer.Initialize(new CustomerManagment.Am;\

MXConsoleContainer.AddView<Customer>(newViews.CustomerView(),

ViewPerspective.Default);
MXConsoleContainer.AddView<Customer>(newViews.CustomerEdit(),

ViewPerspective.Update);



- Each view corresponds to a particular model type: for example one displaying list
of orders, another - displaying order’s details;
- To register views for the app, you have to specify the purpose for each view —

in MonoCross that’s done with ‘perspectives” ;

- Theview perspective Is simply a string describing the intended purpose of your view:
public static class ViewPerspective
{ public const string Default = “”;

public static string Delete = “DELETE”; In MXViewPerspective.cs

The ViewPerspective class defines string constants for all views.

- In the CustomerController.Load() (mentioned before ) you defined the logic for them
(in corresponding cases):
public override string Load(....)
{
/[ get the current action
switch(action)
{... case “EDIT”:
Model = new Customer();
perspective = ViewPerspective.Update;
/l open form EditCustomerView to input new customer info , for example

....ll other cases following ... }



The link between the controller and the view is

the model
and

the view perspective

One option for data loading is to kick off data load in the controller
and let the view pick it up when the Render() method is called.

In the case of Customer List Controller, there would be no logic executed in the
controller.

The default view perspective could be used and execution passed on.



noCross Container

How to tie together models, controllers and views?
How to define platform-specific views?
How to implement navigation between views?

platform-spewsfic code shared code




1. asimple example -(console or text/view based) application
Must start with main():
Initialize (instantiate an app object), then proceeds your first view)

namespace CustomerManagement.Console
{ class Program

static void Main(string[] args)

{
// initialize container
MXConsoleContainer.Initialize(new CustomerManagement.App());
// customer list view
MXConsoleContainer.AddView<List<Customer>>(new

Views.CustomerListView(), viewPerspective.Default);
// customer view and customer edit/new
MXConsoleContainer.AddView<Customer>(new
Views.CustomerView(), ViewPerspective.Default);
MXConsoleContainer.AddView<Customer>(new
Views.CustomerEdit(), ViewPerspective.Update);
// navigate to first view from the specified list
MXConsoleContainer.Navigate(MXContainer.Instance.App.NavigateOnLoad);

}
}



Building the customer ListView
All views implement IMXView
which allows the container to

public class CustomerListView : MXConsoleView<List<Customer>> i e _
track views, initialize view with

{ _ _ _ its model and tell the view to
public override void Render() render itself.
{ All platform containers provide

basic template class for the
implementation of views for

this platform.

// Output Customer List to Console

this.Navigate(string.Format("Customers/{0}", Model[index - 1].ID));
}}

Building the customer View - procedure, the same as previous
Building the customer EditView - procedure, the same as previous



2. Implementing an 10S platform container

MonoTouch for iOS is like a slimmed-down version of .NET desktop + libraries of

native iOS APIs that Apple provides to C/Objective-C developpers (Cocoa Touch).
That’s not an abstract cross-platform Ul. Instead this provides binding capabilities to the native
APl of the device.

There is a binding from MonoTouch to Cocoa Touch classes ( only a wrapper ).

- First of all you have to write a code to initialize the container (MXTouchContainer class) and
AddView() for it.

- After you have to write code for different application’s views (for example:
ListView, Customer View, Customer Edit View);

there are MXTouchView... base classes for the purpose.



Stein Mart, Inc.

Greatwide Logistics Services,...

South Dakota Wheat Growers...

Alteré Corboration

The Allstate Corporation

Sprini Nextel Corporation
Prudential Financial, Inc.

Morgan Stanley

Humana Inc.

1OS Customer List View
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Customers €

Contact Info

D

Name Stein Mart, Inc
Website  http://www.steinmart.com
Primary Phone 904-346-1500

General Info

Address

Previous Orders

Delete Customer

I0OS Customer View



3. Implementing an Android container (with Mono for Android)

1 . Initialize the Container. Android Application consist of 1 or more activities. Any of them
can be the entry point. The developer must specify which activity is the entry point, there are no main.

By property you specify the main activity class and describe functionality for events (On..() methods).

Using MXDroidContainer. AddView<View_Name>(..) you add views.
Using MXDroidContainer.Navigate(..) you change views.

2. You have to describe All Views successively naming by property like this:
[Activity(Label = “Customert List” , lcon = “@darwablel/icon”)]

having activity name for the view, you are ready to create class and methods for it.
For example :

ListView,

CustomerView,

CustomerEditView

MonoCross provides base classes from which you can derive your views.
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Customer

Stein Mart, Inc. Stein Mart, Inc.

Bgc Partners, Inc. Bgc Partners, Inc.

Carpenter Technology Carpenter Technology
Corporation Corporation

Tri Marine International, Inc. Tri Marine International, Inc.

Greatwide Logistics Services, Greatwide Logistics Services,
Lic Lic

Tremco Incorporated Tremco Incorporated

Add Customer

Android Customer List View



me

Bgc Partners, Inc.

Wwet

http://www.bgcpartners.com
212-938-5000

Address

World Headquarters
499 Park Ave.

New York, NY 10022

Previous Orders

Other Addresses

Name
Name

Stein Mart, Inc.

hsite

http://www.steinmart.com

Primary Phone

904-346-1500

rid Headquarters
Riverplace Blvd.
Jacksonville, FL 32207

Previous Orders

Change

Android Customer View



4. Implementing a Windows Phone Container

Windows Phone is version of Silverlight. Every page needs its XAML file describing view layout,

formatting, data binding . Dynamic views are not supported.

Execution flow is message driven. Starting point is in Application derived class (App).

1. Initializing.
You have to write a class App : Application {..}
Like in the previous into this class must be:

MXPhoneContainer.Initialize(..);
MXPhoneContainer. AddView<View_Name>(..); ...
MXPhoneContainer.Navigate(..);

Class Methods must be described.

2. Binding Views:
Description is in XAML files + into a normal file with the class methods code for every view.
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Customers

Stein Mart, Inc.

Bgc Partners, Inc.
Carpenter Technology
Tri Marine Internatione
Greatwide Logistics Se

Tremco Incorporated

Windows Phone
Customer List View




r Management

Cltent

Stein Mart, Inc.
http://www.steinmart.c.: §
904-346-1500

World Headquarters
1200 Riverplace Blvd.
Jacksonville, FL 32207

Windows Phone
Customer View




5. Implementing a WebKit container

MonoCross include capability to create container implemented for MS ASP.NET MVC framework.
The WebKit container runs on the server and not on the client (unlike other platforms
like jQuery and [QTouch).

Views and controller render an HTML for every page sent down to the client

1. Initializing a Container with WebKit (occures during the Session Start and runs for each new
client that connects to the web server)
Like ASP.NET Global.asax.cs file is needed for each new Session
code like this exists:

MXWebKitContainer.Initialize(...);
MXWebKitContainer.AddView<View_Name>(..);

2. Building Views with WebKit
html file (Root.html) exists for each interface. There are HTML, CSS, JavaScripts.

MonoCross WebKit container provides 2 base classes from witch you derive you views:
MXWebKitView<View _name> and MXWebKitDialogView<View Name>.

In this classes (Methods exist for this) you define the content of the correspondent HTML. Example:
button.Controls.Add(image);

a.Controls.Add(em); C#is used



Customer Management

Abf Freight System, Inc.

hitp /www.abfs com

Ace Hardware Corporation >

hitp //www acenardware com

Allegheny Energy, Inc. N

hitp //www alleghenyenergy com

Alliant Energy Corporation >

hitp:/www ailiantenergy com

Altera Corporation N

hitp /hwww altera com

L’ American Axle & Manufacturin... >

hitp //www.aam com

American Express Company N

H hitp ’www americ danexpress com

Annaly Capital Management, Inc. N

hitp Zhwww annaiy com

Arkansas Best Corporation

WebKit
Customer List View



. Primary Phone

Name Abf Freight System, Inc.

Website http.//www abfs.com

479-785-6000

| Address

Worid Headquarters
3801 Oid Greenwood Rd.
Fort Smith, AR 72903

Previous Orders

Addresses

WebKit
Customer View



Develop (HTMLS +) Phone Apps with Apache Cordova

Apache Cordovais a framework for creating cross-platform mobile applications using
HTML5 and JavaScript

All these smartphones have a highly capable browser, in many ways more capable
than their desktop counterparts. Modern smartphones allow you to create
applications that run within the browser using a combination of HTML5, JavaScript
and CSS. With these technologies you can potentially write a single browser-based
application that runs across a diverse range of smartphone devices.



You can create an HTML5-based mobile application by creating a public Web page with JavaScript
and HTML5 content and directing people to the hosting URL.

However, there are a couple of problems with this approach.

- the distribution model through online marketplaces and stores. You can’t submit the
URL that hosts your Web app to a marketplace, so how can you monetize it?

- The second problem is how to access the phone’s hardware.

Apache Cordova (or just Cordova) is a free and open source framework that solves both of
these problems.

Cordova started life as PhoneGap, which was developed by Nitobi. In October 2011 Nitobi
was acquired by Adobe Systems Inc., with the PhoneGap framework being open-sourced under
the Apache Software Foundation and rebranded as Cordova.

Cordova provides an environment for hosting your HTML5/JavaScript content within a thin native
wrapper. For each smartphone OS, it uses a native browser control to render your application
content.

With Windows Phone, your HTML5 assets are packaged within the XAP file and loaded into
iIsolated storage when your Cordova application starts up. At run time, a WebBrowser control

renders your content and executes your JavaScript code.
Cordova also provides a set of standard APIs for accessing the functionality that’s common across

different smartphones. Some of these functionalities include:
Application lifecycle events

Storage (HTML5 local storage and databases)

Contacts

Camera

Geolocation

Accelerometer



Cordova is a cross-platform technology,
you typically develop using your editor or
IDE of choice, so an |OS developer

would develop a Cordova application in

Xcode and an Android developer would
most likely use Eclipse.

Cordova also has a cloud-based build
service called Build
(build.phonegap.com), where you can
submit your HTML5/JavaScript content.
After a short time it returns distributions
for most of the Cordova-supported
platforms.

This means you don’t need to have
copies of the various platform-specific
IDEs (or a Mac computer) in order to build
your application for a range of platforms.



http://build.phonegap.com/

Acquiring the Tools for Cordova

you already have Visual Studio, the Windows Phone SDK.

You can obtain the latest Cordova developer tools from the PhoneGap Web site
(phonegap.com), although future releases will be distributed via Apache . The download includes
the templates, libraries and scripts required to develop Cordova applications.

Once you’ve downloaded the !ordova tools, lollow the Windows Phone Gap Starte! Gw!e

(phonegap.com/start#wp) and install the Visual Studio template.

- (11 o ™
Creatlng a “Hello New Project <
7 . — _ S -
World™style Fr—— i T
H H H H . Installed Templates - .
: - = -7 s V IC»
application is simple ; P T, ——— ype: Visual C
« Visual C# . Starter project for building a Cordova app

Windows - for Windows Phone v1.5.0 { formerly

Web l;cf’l Windows Phone Applcation Visual C= PhoneGap )

Cloud

Extensibility BCP' Windows Phone Databound... Visual CF

Reporting

Sitverlight iﬁ:? J Windows Phone Class Library Visual C&

Sitverlight for Windows Phone -

Test Ec}‘l Windows Phaone Panorama A, Visual C¥

WCF

Workflow Bc?‘l Windows Phone Pivot Applic... Visual C¥

XNA Game Studio 4.0

her P pes 2 .
Other Project fypes Eci‘l Windows Phone Sdverlight a... Visual C=
Database A

Test Projects ]
QE:“J Windows Phone Audio Playb.. Visual C&

L CORDOVA™

2 C_ﬁj Windows Phone Audic Strea... Visual G

—
Name: Cordova-1.50-Starterl
Location: c\Projects\ v I—g_rgxrst...
Solution: ]Crcatc nevs solution v l
Sclution name: Cordova-1.50-Starterl [V Create directory for solution

|" | Add to source control




The Anatomy of a Windows Phone

Cordova Application

*GapLib/WP7CordovaClassLib.dll is the Cordova
assembly. This contains the Windows Phone native
Implementation of the Cordova APIs.

*WwwWw is the folder where you place your application
assets, HTML5, JavaScript, CSS and images.
swww/cordova-1.5.0.js provides the Windows Phone
Implementation of the Cordova JavaScript APIs.
*CordovaSourceDictionary.xml is a generated XML
file that lists all of your application assets. When
your application first launches, this XML file
Indicates the files to be loaded into isolated

storage.

The Cordova Template Application Running on an Emulator:

Hello Cordova

dova is ready! version=1.5.0

Solution BExplorer
= 42D
2 Solution "CordovaMHelloWorld' (L project)
- _.,',’] CordovatielloWorld
3| Properties
=] References
3 Service References
< | Gaplib
% WPICordovaClasslib.dll
3 Plugins
& Ly www
2] cordova-1.5.0js
¢] indexhtml
A3 master.css
el App.oamd
_nl Applicationicon.png
il Background.png
53] BuildManifestProcessor.js
2] CordovaSourceDictionary.anl
e PMamnPagesaml
,j SplashScreenlmage.jpg

—-,11 Solutio...

Q?-‘ Macro...

B Team...




The MainPage.xaml file contains an instance of the CordovaView control, a user control that
contains a WebBrowser control:

<Grid x:Name="LayoutRoot">
<my:CordovaView Name="PGView" />
</Grid>

When the app starts, the CordovaView control takes care of loading your application assets into local
storage and navigating to the www/index.html file, thus launching your application.

Developing Cordova Applications

You can add your HTML, JavaScript and CSS files to the www folder and they’ll be included in your
project and accessible via the browser control when your application executes. You can use any of
the standard JavaScript/HTML5 libraries or frameworks in your Cordova application, as long as
they’re compatible with the phone’s browser.

The Cordova APIs are documented on the Cordova Web site. One important thing to note is that you
must wait for the device-ready event before making use of any of the other APl methods. If you
Inspect the index.html file generated from the template, you can see that it waits until the device is
ready before updating the UI:



<script type="text/javascript">
document.addEventListener("deviceready",onDeviceReady,false);
function onDeviceReady()
{document.getElementByld("welcomeMsg").innerHTML
+="Cordova is ready! version=" + window.device.cordova;
console.log("onDeviceReady. You should see this " +"message in Visual Studio's output window.");

}

</script>

Single-Page or Multipage Application Architecture

When building Cordova applications, you can employ two distinct patterns:

Multipage applications: In multipage applications, multiple HTML pages are used to represent the
various screens of your application. Navigation between pages uses the standard browser mechanics,
with links defined by anchor tags. Each HTML page includes script references to the Cordova JavaScript
code and your application JavaScript.

Single-page applications: In single-page applications, a single HTML file references Cordova and your
application JavaScript. Navigation between the various pages of your application is achieved by
dynamically updating the rendered HTML. From the perspective of the phone browser, the URL remains
the same and there’s no navigation between pages.

The multipage approach has some disadvantages: First, when the browser navigates from one page to
the next, it has to reload and parse all the JavaScript associated with the new page. There’s a noticeable
pause as the Cordova lifecycle. Second, because your JavaScript code is being reloaded, all application
state is lost.

The single-page pattern overcomes the issues associated with the multipage approach. The Cordova
and application JavaScript code is loaded just once, resulting in a more responsive Ul and removing the
need to pass application state from one page to the next.



The Cordova framework makes it possible to create HTML5-based applications for Windows
Phone. It’s also possible to mimic the native look and feel using simple HTML5 and CSS
techniques to an iPhone or Android phone without modification.

As a demonstration of the versatility of this approach, here are an iOS version of an application,
using jQuery (to integrate with DOM) and a Phone version of the same application.




