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\Voblle apps on
different platforms

State of the union



Three platforms,
three technologies

y

C#

Objective-C Java
Cocoa / UIKit Android SDK WinRT




Bullding on all
platforms
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Fully native Hybrid Web
oads of work No device APIs
No reuse Feels wrong

Awesome Code reuse
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Life improvement for developers!

Xamarin.iOS & Xamarin.Android
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Life improvement for developers!
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Miguel De Icaza
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Miguel De Icaza Evolution



mono

e Reimplementation of .NE

e [ons of platforms

e | inux, Mac, Windows, PS3, Xbox, Wii, iOS, Android, Z-Series

e 13 years in development



‘Let us make developer tools that are objects of desire’
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Trademart.xcodeproj — m TrademartAppDelegate.m

™~ - o A = __ — < > |- TradeMart »  Classes ' m) Trads

. TradeMart

¥ B 1 target, 105 50K 6.1

» (] 3rd party

v _|Classes

h| TrademartAppDelegate.h

™ TrademartAppDelegate.m
» | Service
» | Models
» | ViewControllers
» | Views
» || Other Sources
» || Resources
» || Frameworks
» || Products

SLLLLS LS
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»
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#pragma mark -
#pragna mark Application lifecycle

- (BOOL)application: (UIApplication =)application didFinishLaunchingWithOptions: (NSDictionary =)launchOptions {

Build Trademart: Succeeded | 12/02/13 at 13:33

// Override point for customization after application launch.
self.visitTabBarItem.title = NSLocalizedString(@"visitTabBarItem-title™, nil);

self.mapTabBarltem.title = NSLocalizedString(@“mapTabBarItem-title”, nil);
self.findTabBarItem.title = NSLocalizedString(@“findTabBarItem-title", nil);

[self.window addSubview:self.tabBarController.view);

// Download data.

[(TMService sharedService) downloadAndParseAllData);

[self.window makeKeyAndVisible];

' return YES;

I (void)applicationWillEnterForeground: (UIApplication =)application

[[GANTracker sharedTracker] startTrackerWithAccountID:@"UA-15496516-3" dispatchPeriod:10 delegate:nil];

:f (! [INSUserDefaults standardUserDefaults) boolForKey:@"isFirstLaunch™))

[[GANTracker sharedTracker]) trackPageview:@"/app/firstlaunch® withError:nill;
[[NSUserDefaults standardUserDefaults] setBool:YES forKey:@"isFirstLaunch"];

[(GANTracker sharedTracker] trackPageview:@"/spp/launch™ withError:nil);

}

= {void)applicationDidEnterBackground: (UIApplication w)application

[[GANTracker sharedTracker] stopTracker);

}

- {void)dealloc {
[tabBarController release);
[window release);
[visitTabBarIten release);
[mapTabBarItem release];
[findTabBarIten releasel;
[super dealloc);

Declaration CODE_SIGN_IDENTITY

Description The name ("common name”)
of a valid code-signing
certificate in a keychain within

your keychain path. A

missing or invalid certificate
will cause a bulld error.
[CODE_SIGN_IDENTITY]
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e0o DowloadRepository.Tests - PriorityTests.cs - Xamarin Studio -

Q Press '%.' to search

il Default ® Xamarin Studio

Solution ox PriorityTests.cs e
v () DownloadRepository (master) No selection §.
v _ DowloadRepository.Tests 1 using System;
Q 2 using NUnit.Fromework; g
» | References i using zlo:ou%s.oomlooaeposttory;
using System,I0;
v I unils 5 using System.Threoding.Tosks; (2]
[* | BrokenStreamDownloader.cs 6 using FlowPilots.DownloadRepository.Downloader; g
7 using System.Collections.Generic;
[*] QueuedTestDownloader.cs 8 using Hyena.Collections; £
B StringUtils.cs 9 using System.Ling; 5
10
DD T“;Pmm'a 11 namespoce DowloadRepostitory.Tests .
CleanTests.cs 12 {
B o loadErrorTests.cs 13 [TestFixture]
14 public class PriorityDownloods
il g }Z ! QueuedTestDownloader downloode
es er H
g DownloadTests.cs 17 DownloadRepository repo; -!o
FilestoreTests.cs 18 e
19 [Setup]
[ HupDownloadTests.cs 20 puslic void CreateRepository () 5
[*) IntervalHeapTests.cs 21 { 1
22 domnloader = new QueuedTestDownloader (9);
I E] MemoizeTests.cs 23 : repo = new DownloodRepository (“tests”™, downlooder);
:
25
|| RegistrationTests.cs 26 [TearDown)
D UrlUtilsTests.cs g; :ubhc void DestroyRepository ()
v [ DownloadRepository 29 repo.Destroy ();
» _ References 2 }
31
v [ Database 32 int 0 Q;eue {
33 get
[*] DataManager.cs 34 return (from dl in downlooder.ToArray() select Int32.Porse(dl)).ToArray ();
istration.cs 35 }
v -Do:wn”lower . ’
38 [Test])
B DownloadResult.cs 39 public void TestDownloadOrder ()
[*] HttpDownloader.cs 40 { for Ceor 4 <o 55 toe) {
41 or (var L = 1; & <= 5; fes
gw“’“ " 42 . repo.Get (i.ToString (), 10 - 1);
QueuedDownloader 43
v (1] Filestore o
45 Assert.Arefgual (new int 0 {1, 2, 3, 4, 5}, Queue);
[*] FileManager.cs 46 }
47
v [ utils 48 [Test)
D IntervalHeap.cs 49 public void TestDownloadReverseOrder ()
50 {
[*) Memoize.cs 51 for (vor § = 1; { @ 5; 1e) {
=] Urlutils.cs 52 repo.Get (i.ToString (), 1);
[*] Assemblyinfo.cs :3 !
Cowmess B o e 1o e
BB TestResults _jErrors [ Tasks




What is Xamarin.iOS?

NET bindings to iOS APIs
e Plain C libraries and frameworks
e CoreFoundation based frameworks

e Objective-C based frameworks



What Is it not”/

e Not a Ul toolkit!

e Not a platform albstraction!

® As a user, no way to tell the difference tfrom
100% native



API bindings

Xamarin Studio

Bindings to the native
APls

Mono Runtime
Extensions to
bridge .NET and
Objective-C

0SS 4.0 and up

IDE project support

Xcode designer
Integration

Project templates

Build tools

Packaging / Signing

Documentation




Some benefits

One binding, multiple languages (most important: C#, soon: F#)
Reuse C# across platforms

Strongly typed APls

e Easy to explore

Garbage collection everywhere

¢ Both Foundation and CoreFoundation objects

e Unlike ARC which is limited to NSObject

Safe runtime, access to .NET class libraries and .NET ecosystem



Strongly typed APIs

e Foundation/CoreFoundation are weakly typed
e Think C# 1.0 collections: ArrayList, Hashtable
e Mono exposes strong types:

UIView [] Views { get; set; }

VS.

(NSArray *) views;



Objective-C Sample

CIContext *context =
[CIContext contextWithOptions:

[NSDictionary dictionaryWithObject:[NSNumber numberWithBool:YES]
forKey:kCIContextUseSoftwareRenderer]];
CIImage *ciImage = [CIImage initWithCGImage:cglmage];

CIFilter *hueAdjustFilter = [CIFilter filterWithName:@"CIHueAdjust"];
CIFilter *colorControlsFilter = [CIFilter filterWithName:@"CIColorControls"];

[hueAdjustFilter setValue:[NSNumber numberWithDouble:3.0 * M_PI] forKey:@"inputAngle"];

[colorControlsFilter setDefaults];

[colorControlsFilter setValue:[NSNumber numberWithDouble:1.3] forKey:@"inputSaturation"];
[colorControlsFilter setValue:[NSNumber numberWithDouble:0.3] forKey:@"inputBrightness"];

[hueAdjustFilter setValue:ciImage forKey:@"inputImage"];
[colorControlsFilter setValue:[hueAdjustFilter valueForKey:@"outputImage"] forKey:@"inputImage"];
ciImage = [colorControlsFilter valueForKey:@"outputImage"];

[context [createCGImage: cilImage fromExtent:[cilImage extent]]];



C# Version

var context = CIContext.FromOptions (new CIContextOptions () {
UseSoftwareRenderer = true
1)

var ciImage = new CIImage (cglmage);
var hueAdjustFilter = new CIHueAdjust {
InputAngle = 3.0f * Math.PI,
Image = cilmage,

}s

var colorControlsFilter = new CIColorControls {
InputSaturation = 1.3f,
InputBrightness = 0.3f,
Image = hueAdjustFilter.OutputImage

};

ciImage = colorControlsFilter.OutputImage;
context.CreateImage (ciImage, cilImage.Extent);



C APls

CoreFoundation APlIs

CFStringRef keys[] = {
kCTFontAttributeName,
kCTForegroundColorAttributeName

}s
CFTypeRef bval[] = {
cfListLineCTFontRef,
CGColorGetConstantColor(kCGColorBlack)
}s

attr = CFDictionaryCreate (kCFAllocatorDefault,
(const void **) &keys, (const void **) &bval,
sizeof(keys) / sizeof(keys[©@]), &kCFTypeDictionaryKeyCallBacks,
&kCFTypeDictionaryValueCallBacks);

astr = CFAttributedStringCreate(kCFAllocatorDefault, CFSTR("Hello World"), attr);



C APls

CoreFoundation APlIs

CFStringRef keys[] = {
kCTFontAttributeName,
kCTForegroundColorAttributeName

}s
CFTypeRef bval[] = {
cfListLineCTFontRef,
CGColorGetConstantColor(kCGColorBlack)
}s

attr = CFDictionaryCreate (kCFAllocatorDefault,
(const void **) &keys, (const void **) &bval,
sizeof(keys) / sizeof(keys[©@]), &kCFTypeDictionaryKeyCallBacks,
&kCFTypeDictionaryValueCallBacks);

astr = CFAttributedStringCreate(kCFAllocatorDefault, CFSTR("Hello World"), attr);

var attrs = new CFStringAttributes {
Font = listLineCTFont,
ForegroundColor = UIColor.Black.CGColor

¥
var astr = new NSAttributedString ("Hello World", attrs);



C APls

AudioToolbox

UInt32 maxPacketSize;
UInt32 Propertysize = sizeof(maxPacketSize);
AudioFileGetProperty (
audioFilelD,
kAudioFilePropertyPacketSizeUpperBound,
&Propertysize,
&maxPacketSize

);



C APls

AudioToolbox

UInt32 maxPacketSize;
UInt32 Propertysize = sizeof(maxPacketSize);
AudioFileGetProperty (
audioFilelD,
kAudioFilePropertyPacketSizeUpperBound,
&Propertysize,
&maxPacketSize

);

var maxPacketSize = audioFile.PacketSizeUpperBound;



Code completion

CIContext *context = CIContext contextWithOptions: [
[NSDictionary dictionaryWithObject: [NSNumber numberWithBool:YES]
forKey: (id<NSCopying>) ]
1; i

~ 3 T | No Selection

Q All Output +



Code completion

CIContext xcontext = CIContext contextWithOptions: [
[NSDictionary dictionaryWithObject: [NSNumber numberWithBool:YES]
forKey: window (id<NSCopying>) ]

1; H _WATTR_OK
pry _WCHAR_T
B _WEXT_OK i
2 L I | NosSelectio UIWindow * _window
Py _WINT_T
Py _WPERM_OK
Py _WRITE_OK
(= _WSTATUS (x)




Code completion

CIContext *context = CIContext contextWithOptions: [
[NSDictionary dictionaryWithObject: [NSNumber numberWithBool:YES]
forKey: window (id<NSCopying>) ]

1; s _WATTR_OK
p _WCHAR_T
g:-;a _WEXT_OK |

M ¥ T | No Selectio

# _WINT_T
# _WPERM_OK
# _WRITE_OK

_WSTATUS (x)

var context = CIContext.FromOptions (new CIContextOptions () {

j ——
C B ..

it

OutputColorSpace public bool UseSoftwareRenderer { get; set; }
I] UseSoftwareRenderer ¢ Summary
WorkingColorSpace Setting this to true will force the CPU software rendered to be used

:1‘ and prevent the job to be offloaded to the GPU

- |




Debugging

| views = (NSArray *) 0x0718e5b0 @"2 objects"

Vv [0] = (id) O0x07190170
Visa = (Class) UlLabel
» isa = (Class) NSObject
Vv [1] = (id) 0x071919b0
» isa = (Class) UIRoundedRectButton



v

>

Debugging

views
[0]
[1]
4] base
||| AdjustsimageWhenDisabled
|| AdjustsimageWhenHighlighted
|| ButtonType
| .| ClassHandle
|| ContentEdgelnsets
|| CurrentAttributedTitle
|| CurrentBackgroundimage
|| Currentimage
|| CurrentTitle
|| CurrentTitleColor
|| CurrentTitleShadowColor
|| Font
|| ImageEdgelnsets
|| ImageView

{MonoTouch.UIKit.UIView[2]}

{<UlLabel: OxcObf550; frame = (139 219; 42 21);
{<UIRoundedRectButton: O0xc0c0890; frame = (11
{MonoTouch.UIKit.UlIControl}

true

true

RoundedRect

0x2f35c84

{(0,0)(0,0}

(null)

(null)

(null)

. "Button”

{UlColor [A=255, R=50, G=79, B=133]}

{UlColor [A=255, R=127, G=127, B=127]}
{Helvetica-Bold 15}

{(0,0)(0,0}

{<UllmageView: 0xc0d39d0; frame = (0 0; 0 0); cl



Design Philosophy

e ExXpose a direct binding to native APIs
e Most of time 1:1 mapping
e EXpose strong types, hide weak types
e \Wrap "dictionary’-based APIs into strong types

e Maps Objective-C Delegate pattern to C#
events



More fun stuft



Beautiful async

Blocking the Ul is the root of all ev# user frustration



Beautiful async

Blocking the Ul is the root of all ev# user frustration

volid DownloadTweets ()
{
FetchUrl (tweetUrl, result => {
tweetDb.Populate (ParsedsonResult (result), () => {
View.ReloadData ();

)
)
}



void DownloadTweets ()

{
FetchUrl (tweetUrl, result => {
if (result == null)
View.InvokeOnMainThread (() => {

ShowError ("Could not download tweets");
})i
tweetDb.Populate (ParsedsonResult (result), (error) => {
if (error) {
Tweet.UpdatelLastRead (lastValidCode, errorPost => {

if (errorPost != null)
View.InvokeOnMainThread (() => {
ShowError ("Twitter is down");
1) i
}) i
} else {
View.InvokeOnMainThread (() => {
View.ReloadData ();
lastValidCode = currentCode;
1) i



C# 5 Async

async void DownloadTweets ()

{
var tweets = await FetchUrl (tweetUrl);
if (tweets == null) {
ShowError ("Could not download tweets");
return;
}

1f (l!await tweetDb.Populate (ParsedsonResult (result)) {

1if (lawait Tweet.UpdateLastRead (lastValidCode))
ShowError ("Twitter 1s down');
} else {

View.ReloadData ();
}



Component Store

e 00 Xamarin Components

All Components [ Suggest a Component ] [ Submit a Component ]

Order by (L") DOWNLOADS NAME  FRESH

Azure Mobile Services by Microsoft Free
CATEGORIES 6 ratings o
Store data in the cloud, authenticate users, and send push notifications.
m All Components

& Cloud Services 1 rating [

Style your native mobile apps using CSS.

i Pixate by Pixate, Inc. $199.00 +

Search Components Q )
»
t User Interface

§ Libraries Signature Pad by Timothy Risi # $150.00

1 rating ‘ *
Makes capturing, saving, and displaying signatures extremely simple.

@ Themes

‘ Game Development SQLClpher by Zetetic LLC ") $150.00 +
2 ratings ' ‘

Q Prime Components Full database encryption using 256-bit AES.

TAGS TeeChart Charting Library by Steema Software 3339-00 +

\ + i0S \ * Android || *+ Windows Beautiful, pre-configured, highly extensible chart and gauge controls for business, - »

engineering, and scientific data.

ActionTray by Appracatappra, LLC. $150.00

€ @

A dockable, customizable, slide-out, tray view controller for iOS and Android

Advanced Color Picker by Yiannis Bourkelis

Free



Component Store

® 006 Xamarin Components

Suggest a Component J [ Submit a Component '

Xamarin Components Store » Core Plot

2 ratings Compatible with

Core Plot ... ‘

Drew McCormack

Create stunning, interactive, high-performance graphs for iOS.

Publisher

Drew McCormack Cetting Started License APl Docs Website &

Category
User Interface

Price
Free

Tags

108§




Recipes

Android

Controls

Autocomplete Text View

DatePicker
EditText
ImageButton
ImageView
MapView
WebView

Data
Adapters

ContentProviders

Files

Layout
Grid View

Table Layout

Reclpes

Other UX
Animation

Camera Intent
Drawing
Fragment
Gestures

TextureView

Networking
Email

Networkinfo
SMS

General
Debugging

Projects

All Platforms

0OS/Device Resources
Accelerometer

Geocoder
GPS

Fundamentals
Activity
Intent

Service

Resources
Device Specific

General

Media
Audio

Video

Web Services
Consuming Services

http://docs.xamarin.com/recipes

4)


http://docs.xamarin.com/recipes
http://docs.xamarin.com/recipes

Visual Studio Support

IOS and Android!

iOS Simulator - iPhone (Retina 4-inch) / iOS 6...

File Edit Build Debug Team Data Tools Test Window Help
_;_] v ._j d J ‘ $ -2 JS‘ 9 -~ ‘{J \ :;', ‘ 4 Debug iPhoneSimulator ’ ﬁ | "

SR A IfE|EE| Z 2|63 o 3 &) L) c|i|iPhone 6.0 O W2 Y-

View Project

Carrier 2 5:23 PM

“corpy | Cody Anderson

Solution Explorer

1% Corpy.DetailViewController ~ | 4¥ ConfigureView() | ‘ 3 2] &)
COdy Anderson }; == 3 Solution 'CorpyiOS' (2 projects)
. . . a + § «+ 7 CorpyiOS
Marketing EmailButton.TouchUpInside += (sender, e) 2 References
var u = new NSUrl ("mailto:" + Detai. Addons
Q UIApplication.SharedApplication.Openl 4§°'e
< Data
} 5 9 AppDelegate.cs
TweetButton.TouchUpInside += (sender, e) 4 DetailViewController.cs
if (TWTweetComposeViewController.Can! Info.plist
vimin derism . swmar s TLIT sm o de 7 mnim m m- \ W 2P ..B 4 Main.cs

| MainStoryboard.storyboard

9 RootViewController.cs
2 RootViewSource.cs
“ Tests

Call Cell Phone

Show output from: ' Xamarin
[04-Dec-2012 17:23:42] stdout: 16806ad4aef7fe07d8ad299bbb601086b3d8707d3 MonoTouch F*

Call Work Phone

[04-Dec-2012 17:23:42] Handling with command: [ChangeActiveApplication: CommmandUr:
[04-Dec-2012 17:23:42] Attempting to acquire command execution lock, timeout set t«
[04-Dec-2012 17:23:42] Command [ChangeActiveApplication: CommmandUrl=ChangeActiveA;

-

e B Locals 8 Watch 1

™ Call Stack B Immediate Window

Ready



Ul Designers

|

e 00 WestVlinderen.Droid - Resources/layout/PlanTripActivity.axml - Xamarin Studio ¥
{ P.r | Debug B ‘ ® Xamarin Studio Q Press '%.' to search
-t
gy Solution € | uilder.cs « | waypoint.cs « | Route.cs « | Segment.cs « | PlanTripActivity.axm x | ® EWToolbox
< PoiOverlayltem.cs = ) " . —
i Region.cs 3.7in WVGA (Nexus One) & v Portrait & Android 4.0.3 (v15) & (All languages) More Alt Layouts v Default Theme |2 =
b E ‘
r J SegmentOveriay.cs Form Widgets [+ ]
» || Properties =
v || Resources S B Button
» || drawable v CheckBox

5 e WestVlinderen N

b

» || drawable-Idpi

» || drawable-mdpi @’ Progress Bar (Horizontal)

v [ layout
7 AboutActivity.axml W Progress Bar (Large)
M ActionBar.axml w7 Progress Bar (Normal)
M ActionBar_Item.axml 2 -
ActionBar_Text_ltem.axml Om Je goede suggestles te geven moeten we een @’ Progress Bar (Small)
| HomeActivity.axml paar dingetjes weten. QuickContactBadge
MapActivity.axml
s e » RadioButton
prRoseAam S Waar wil je vertrekken?
Noti catxonOvemewAcuwty.axml_ . RadioGroup
| PlanTripActivity.axml (-]

" POIDetailActivity.axml Properties || Document Outline

 POIListitem.axml
7 PoiTutorialActivity.axml

Wil je gaan fietsen of wandelen? IERRNN SCOSRERVOULEESCOSERIO

" RouteCodeActivity.axml ! = d @+id/plan_trip_type_walkButton

~ RouteDetailActivity.axml Tag
RouteOverviewActivity.axm| Style

- RouteSummaryView.axml Sre @drawable/walk_checked [ ]
ShareActivity.axml Scale Type HXY v

Adjust View Bound: ¥
Crop To Padding 0O

SimplePOIListitem.axml
ViewFullRouteView.axml
1 WaypointListitem.axml
» || menu
» [ raw
» | values
“_ Resource.designer.cs
» | Services
Extensions.cs
‘2 libGoogleAnalytics.jar

WestVlinderenApplication.cs m Source

g

_iErrors ) Tasks




N short

What the i10S developer story should have been
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Controller




Platform-specitic

Reusable (up to a certain extent)

Controller




Platform-specitic

Reusable (up to a certain extent)

Controller
Presenter

ViewModel
Whatever




MVVMCross

Data Binding
(Binder)

7 .

r/ !

' |
| '
' ;
| (
| '
| .
[
| 'y
|
!
|

ViewModel

7\ i

https://github.com/slodge/MvvmCross



https://github.com/slodge/MvvmCross
https://github.com/slodge/MvvmCross

Native Ul APls Xamarin.Android
Business Logic and Middleware
(engine, core and 3rd party)

-
-

>2.6 bllllon devices!




NEUVE Xamarin |l Xamarin Winforms,
Ul APIs 10S Android WPF

Business Logic and Middleware
(engine, core and 3rd party)

Runtime

Android |l (Mac/ Server Win8 erg)dl(cj)ws
Windows) (Old)




Xamarin Test cloud

iOS and Android
Real devices!
Discovery mode

o0 0 .
- = @) xamarin Test Cloud

- C nttp://test.xamarin.com

(;3 Xamarin Test Cloud My Apps '1 Employee Directory ~ April 16th, 2013, 2:33 AM Upload New Test ~

¥+  App Launched

Summary 17

Login button pressed in Login screen m

Samsung Galaxy S |l

Ok button pressed in Need Help screen v —
. .
- Xander text pressed in Employees screen

Samsung Galaxy Note |i




Some examples



WestVIinderen

Carrier % 8:40 AM

WestViinderen

Plan een trip Voer code in

Een dagje unt Voeg een route
plannen! toe via een code

YTl

Ontdek
QuigeK

W

JA

WestVliinderen

©

Plan een trip Voer code in

Voeg een route toe

Een dagje uit plannen! via een code




w... BASE 3G

2,325.42

Zichtrekening FUR

BE42 7000 1602 4747
Tom Sawyer

03/25/2013 -69.70
Europese overschrijving
Belgacom HBS

03/25/2013 " ] _’ ‘ ;':.
Terugkerende Europese domiciliéring
Electrabel CS NV/SA

03/25/2013 -14 .50
Domiciliéring
ABVV Antwerpen

03/25/2013 -22.50
Aankp buitenl.mt AXA bnkkrt
Bockholtz

03/25/2013 -296.43
Uitvoering bestendige opdracht
Bestendige opdracht

Xd

Zichtreken

2,325.42

BE42 7000 1602 4747 EUR
Tom Sawyer
eo0
-513.25
€- -3 @
Tom Sawyer . XX32 2,500.00

Contact card

0NVO

SII0) 2




raio

BION

Don’t Carry It AN
Calarrity Sorg
Fse To Me

.
. “
Rax in The Box .

e Android

o WP/



No free lunch



Permitted Use

STARTER

FREE

INDIE

$299

Per platform, per developer

Individual

Individual

BUSINESS . ENTERPRISE

$999

Per platform, per developer

Organization

At Extra Cost

—

$1899

Per platform, per developer

Organization
©
<
™
<
<
©
“
<
<
<

At Extra Cost




[ake away

e Xamarin.iOS on its own will make your life as
an i0S developer more enjoyable

* The mono/.Net ecosystem allows code reuse
and more reusability in development without
sucking

e Give it a try!

http://xamarin.com/
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Discuss!

Questions? Demo?

Ruben Vermeersch
ruben@flowpilots.com
@rubenv
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