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Sissejuhatus

Seminaritdo6 eesmargiks on luua eestikeelne dppematerjal, mis tutvustaks cross-platform
mobiilirakenduste arendamist Xamarini keskkonnas. Oppematerjali kdigus kasutan viimast
stabiilset Xamarini versiooni, milleks on Xamarin 5.7.

Oppematerjal on suunatud tarkvaraarendajatele, kes soovivad luua Androidi- ja 10S-
rakendusi. Oppematerjali kdigus antakse &ppurile edasi baasteadmised MvvmCros projekti
seadistamiseks ning lihtsama rakenduse loomiseks. Oppematerijalist jatsin vélja Windows
Phone platvormile arenduse, sest Windows Phone kasutajate hulk on hetkel vaga vaike.
Teema valiku pdhjuseks on todalane kogemus Xamarini ja MvvmCrossi kasutamisel ning
hetkel puudub Eesti keelne dppematerjal Xamarini ja MvvmCrossi kasutamiseks. Soovin
tOsta teadlikust Xamarini arendusvahendite olemasolust. Xamarin on ainuke cross-platform
arendus vahend millel on vérdsed vdimalused natiivse arendusega. Samuti on arendajal
vOimalik arendada kasutades C# keelt. See loob suure eelise sest arendaja ei pea oskama
java ning objective-C keelt. Xamarini puuduseks on see, et veebis vdib olla naiteid ja
juhendeid raskem leida kuid see probleem vdheneb, sest arendajate kogukond on kiirelt
kasvav.

Ennem materjali kasutamist on vajalikud baasteadmised C# keeles. Materjal sisaldab
juhendit arendamiseks Xamarin Studio keskkonnas. Selleks, et arendada I0S rakendusi, on

vaja kasutada ka Mac OSX operatsioonisiisteemiga arvutit.



Moisted
Data binding — Tehnika millega seotakse kokku kahe elemendi vahelised andmed

Model-View-ViewModel(Mvvm) — Programmeerimismuster, mis eraldab loogika ja
kasutajaliidese. Jagab koodi kolme komponendi vahel — model, view ja viewmodel.
Komponendid ei ole omavahel tugevalt seotud, see voimaldab komponentide vahetust,
komponendi sisest koodi muutmist ilma teisi komponente mdjutamata ja komponente on
voimalik arendada sdltumatult.

Cross-Platform development — Tarkvaraarendus liik, mis on suunatud mitmele platvormile
korraga.

NuGet Package Manager — Paketi haldur Microsofti arenduskeskkonnas. Lihtsustab pakettide
loomist ja kasutamist.

NET framework — Microsofti arendatud tildotstarbeline arendusplatvorm mistahes
rakenduse arendamiseks.

Portable Class Library (PCL) — Projekti tiitip milles on vdimalik arendada koodi rohkem kui
ithele .NET raamistiku platvormile.



1. Mis on Xamarin?

Xamarin San Francisos paiknev tarkvarafirma, mis loodi 2011 aasta mais. Xamarini loojateks
on insenerid kes valmistasid MonoTouch-i ja Mono for Android-i. MonoTouch ja Mono for
Android on cross-platform implementatsioonid Common Langugage infrastruktuurist(CLI) .
MonoTouch on mdeldud iOS rakenduste arendamiseks C# keeles ja Mono for Android
rakenduste arendamiseks androidile C# keeles.

Xamarin voimaldab C# keele koodibaasi kasutades arendada natiivseid rakendusi iOS, Apple
OSX, Android ja Windows platformile, jagades platformide vahel koodi. Xamarini kasutavad
Ule 500 tuhande tarkvaraarendaja lle maailma. Arendamine on vdimalik Xamarini enda
loodud Xamarin Studio arenduskeskonnas ja ka Visual Studios. Xamarin toetab iOS, android
ja Windows Phone platvorme. Vorreldes konkurentidega (nt Phonegap) on Xamarin ainuke
arendusvahend kus igal platvormil kasutatakse natiivseid komponente. See tagab selle, et
I6ppkasutaja on tuttav kdigi kasutajaliidsel olevate elementidega ning rakendus t66tab sama

kiirest kui natiivselt arendatud rakendus.



2. Mis on MvvmCross?

MvvmCross on model view viewmodel(mvvm) muster cross-platform rakenduste loomiseks,
mis vdimaldab programmikoodi suurt taaskasutust erinevatele platformidele arendamiseks.
MvvmCrossi kasutamiseks tuleb luua portable class library tlilipi projekt mis sisaldab
enamus programmi loogikast ja platvormi pohine projekt mis sisaldab endas vaateid ja
platformile spetsiifilist koodi nagu naiteks telefoni kaamera kasutamine. Kuna enamus
loogikast erinevatel platvormidel on sama, naiteks serveriga suhtlus ja andmebaasiga
suhtlemine, siis on vaja see loogika kirja panna ainult tks kord. See annab cross-platform
arendamisele suure eelise natiivse arenduse ees. Andmete sidumine programmi loogika ja
vaadete vahel kdib kasutades data bindingut. Vaga hea on kasutada MvvmCrossi ka sellisel
juhul kui arenduses on Windowsi rakendus ning arenduskeeleks on C# ja tahetakse juurde

teha mobiili rakendusi. Sel juhul on vdimalik taaskasutada kogu koodi mobiilile arendamisel.

Portable Class Library
Sisaldab programmi loogikat

Androidi projekt iOS projekt
Sisaldab androidi vaateid Sisaldab iOS-i vaateid

Joonis IMvvm cross



3. Tookeskkonna seadistamine

Oppematerijais kisitletakse rakenduste arendamist Androidile ja iOS-ile. Selleks, et arendada
rakendust Visual Studios on vaja Windows 8 vdi uuemat operatsioonisiisteemi ja Visual
Studio 2012 v&i uuemat versiooni. Vaja on ka Mac OSX operatsioonisiisteemiga arvutit
millega on voimalik rakenduse kompileerimine iOS operatsioonisiisteemile. Rakendusi saab
arendada ka Xamarin Studiot kasutades. Xamarin Studio toetab Windowsi kui ka Mac OSX
operatsioonististeeme. Materjalis olev Xamarin Studio juhend on koostatud kasutades Mac
OSX viimast versiooni milleks on El Capitan. Mac operatsioonisiisteemil arendades tuleb

installeerida lisaks Xamarini tarkvarale ka XCode.

3.1 Xamarini tooriistad

Xamariniks vajaliku tarkvara saab alla laadida Xamarini ametlikult veebilehelt

http://xamarin.com/ . Allalaadimiseks tuleb lehel registreeruda ning peale seda on vdimalik

tarkvara alla laadida. Vajalik on ka androidi emulaator. Emulaatoriks voib kasutada ka
Google poolt loodud emulaatoried kui ka Xamarini enda loodud emulaatorit. Materjalis
olevates ndidetes on kasutatud Xamarini emulaatorit. Emulaatori saab alla laadida aadressilt

https://xamarin.com/android-player . iOS emuleerimiseks kasutame XCode-iga kaasa

tulevad iOS emulaatorit.


http://xamarin.com/
https://xamarin.com/android-player

4. Projektide seadistamine

4.1 Portable class library loomine

Loome uue solutioni vajutades Xamarin Studios iileval vasakul olevat nuppu New Solution.

et Ciewe's immense collection ofrei Gevices 1 atamate and

Joonis 2Uue solutioni loomine

Projekti tiilibiks valime vasakult Other kategooriast NET ja Portable Library.

™ Developer Center

New Project

fev [ Console Project = ‘

Tests [ Empty Project |
©ios E Gk# 2.0 Project @

Aop »

Urary I, o=y

Tests [ Srarod Project Portable Library

Android —— Creates a C# library that can be used in
o [[a Portable Liorary [ c+ W Windows, Mac, Sikerignt, Windows

App Phone, Xamarin.iOS and

Ubrary i Nk ibrary Project Xamarin Android.

E F# Tutorial

Joonis 3Portable Class Library projektitiiiibi valimine



Vajutame Next ning anname Projektile ja Solutionile nime. Projekti nimeks Example.Core ja

solutioni nimeks Example.

New Project

Project Name: 1 Example.Core

Solution Name: tExample

Location: ‘IUserslPriiVProiects

1* Developer Center Support @ Forums Log In

PREVIEW
(01 /Users/Priit/Projects
(i Example
|| Example.sin
[ Example.Core

[ 5
|| Example.Core.csproj ounter
load Solution

Browse...

Create a project within the solution directory.

Version Control: || Use git for version control.

7| Create a .gitig

Joonis 4 Portable Class Library projektile nime andmine

Previous Create

Selleks, et oleks voimalik kasutada MvvmCross-i tuleb lisada Example.Core projektile

MvvmCross-i raamistik. Raamistiku saab lisada kasutades Nuget package manageri.

Vajutame parema klahviga Example.Core projektile ning valime Add -> Add NuGet

Packages...

10



ece P [ Debug » [ Default Xamarin Studio Q search
Slution ax woisscs DI i —————— |
v || Example g
qCore a-] 1 using System; g
Build Example.Core H#K 2 Ed
Rebuild Example.Core  ~38K r{|ame5pace Example.Core -
Clean Example.Core &K public class MyClass ]
Unload 3
, : public MyClass () g
View Archives { 3
}
Run Item }
Start Debugging Item @
New File... g
Add Files... N HA g
Tools > =
Version Control > Add Web Reference g
=
Find in Files... 1 88F \ Add NuGet packages to the project g
Open Containing Folder =
P ° Add Files from Folder...
Copy 3#C Add Existing Folder... 2
Cut #X New Folder g
Delete @
Rename #R
Options
Refresh
| Gijerrs Diasks

Joonis 5NuGet package lisamine

Paremal iileval olevasse lahtrisse kirjutame otsisdonaks mvvmecross ning valime tulemustest

MvvmCross ning vajutame Add Package.

> C1Debug » M Defauit

Solution a% [ 4 b mycasses x [+
¥ ] Example No selection B
) ple.Co X L using System; g
> (] References =
&= P os j gamesnsze Example.Core =

» [] Properties. 5 public class MyClass 3
brermm e0e® Add Packages §
Official NuGet Gallery [-] (Q mwmeross ) B

MvvmGross 0852 MwmCross 351 =

the 'Getting Started’ Tuna. -

This and oier Undor dovolopmant This package contains the Getiing Startea" 8

assemblies for MvvmCross v3 - Hot Tuna, 3

This and other packages are currently uncer S

MyvmCross - Hot Tuna MyvmCross Libraries 66,974 °

[) | | Trispaciage conans o MwmCioss Lorary assemotes for MmGross va - Hot 14 HomCross. o

; “Tuna. This and other packages are currently under development. Author MwwmCross. 2

- Published 5122015

MvvmCross 3.5.1 - MyxRecyclerView 169 :‘""‘““"' =

i M Droid. o icense. c

o) @ o it

~ Depandoncies. =

Mymross HolTuna StarterPack (= 35.1) g

MyvvmCrass - Binding Extensions - for Windows only 4476 @

() || mispactase comans o iong enons’ ortnnCoss ok T, T ang

other packages are currently under evelopment.

MvvmCross - All Plugins 4945
@] I ‘ i ha *Allplugin for M & - Hot Tuna. This and other
| packages aro currently undr development.
MvvmCrass - Messenger Plugin 35,896
O [ ] Mapaciage comans o essongor g orMmGiossa - ot Tura. Thian
§ other paciages are currently under Gevelopment
Plugin 5303
") Show pre-release packages Close Add Package

| [ierors [/ Tasks

Joonis 6 MvwvmCross package valimine

Sellega on Example.Core projekti algne seadistus 16ppenud.
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4.2 Androidi projekt

Lisame solutionisse uue projekti. Selleks vajutame parema klahviga solutionile ning valime
Add -> Add New Project.

[ NON ] I» ] Debug » [ Default & Build successful.
Solution Ox Y b MyClasses x N
R — ] i
@ Build Example HK e Se'aft'm_ Evatems
»oy Rebuld Example  ~3K , Uena system
> G Clean Example 2#K 3 namespace Example.Core
Unloz 44
» (3 5 public class MyClass
» [ View Archives 6 {
= 7 public MyClass ()
Ru 8 {
i 9 Iy
B | e }
| BTN New Project..
Update NuGet Packages Add Existing Project...

Restore NuGet Packages .
Add Solution Folder

Tools 4

Version Control >
| Add Files... WA
Find in Files... {+3F T
Open Containing Folder
Cut ®/X
Rename #R
Close
Options
Display Options >
Refresh

Joonis 7 Androidi projekti lisamine

Valime vasakult Androidi kategooriast App ning tiiiibiks Android App.

X000 £

° Now Project
Choose a template for your new project
- =]
> 0 Cross-platiorm General §
-
= | B e €D =
s Ao Aop
Mycemcs Lo &
ras—— ot [l Aocrois Wear oo x
s Fil oo vioovow Aco I'I g
il Android App :
Teta Creates an Ancioid Aop wih an Actty. ™
© Andeoid ‘i tempate s inciudes  basctest £
e ol i 7
s i
Lorary
Tests Xarar subscrbers and tral users can
un tosts on aver 1,000 davicws on
O o amari T
NET Uitoss can oo bo run ocaly using
T connectod devies nd smuators.
Miscataneous
Gancl Next

ilErors - Tasks [ Package Console

Joonis 8 Androidi projekti tiitibi valimine
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Anname rakendusele nime Example. Ulejiénud valikuid muutma ei pea. Vajutame Next.

» [ Debug > W Default @ Build successful.
Solution ax >/ MyClasscs x v ‘ﬁ
e |g
v [ Example.Core New Project |8
o :
» (3] References -
s nfigure your Android app -
» (L] Properties Rl
» (L] ToDo-MwmCross. g
» (1] ViewModels 2
= App Name: | Example )| g
(7] App.cs -
| MyCiass.cs Identifier: | com I |@ =]
|| packages.config SU
E]
Target Platforms: ) Modern Development g
If you start developing an app today, target the o
main device landscape of now and tomorrow. s
Minimum: AP! 16 - Android 4.1 “Jelly Bean” 5
Target: API 19 - Android 4.4 "Kit Kat" o
Maximum Compatibility =
The most compatible profile using the full range of =
Android versions provided by the support library. EX
Minimurn: AP| 10 - Android 2.3 *Gingerbread” 2
Target: API 19 - Android 4.4 “Kit Kat™ g

_ Latest and Greatest
Android Lolipop.
Minimurm; API 21 ~ Android 5.0 “Lollipop”
Target: Use latest

Theme: | Default [=]

Optional Packages: | | Google Play Services

Cancel Previous Next

P

[i/Evors | |Tasks [ Package Console

Joonis 9 Androidi rakenduse nimetamine

Projektile kirjutame nimeks Example.Droid ja vajutame Create.

[ Debug » W Default @ Saving...
* e
g
New Project 18
g
S
=
'l
2
PREVIEW 3‘
» (] ViewModeis . 1
|11] Appcs (5] MUsers/Priit/Projects/Example 8
2] MyClass.cs (£ Example.Droid L
|| packages.config || Example. Droid.csproj 9
Project Name: | Example.Droid g
Solution Name: g-
=
Location: | Asers/Priit/Projects/Example Browse... <
=
Create a project within the solution direstory. 7
@
Version Control:
v
Cancel Previous

—

|+ Errors |~ Tasks |5l Package Console

Joonis 10 Androidi projekti nimetamine
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Selleks, et saaksime kasutada androidi projektis MvvmCross-i lisame MvvmCross-i

kasutades NuGet package manageri. Selleks vajutame parema klahviga Example.Droid

projektile ning valime Add -> Add NuGet Packages...

[ [ WoN ] I» 1 Debug » Default @ Package updates an
Solution Ox | » / MyClass.cs x '
v |[z2i| Example No selection
¥ || Example.Core 1 using System;
» 3] References g g Android.A
using Android.App;
> [E] Packages 4 using Android.Content;
» ] Properties 5 using Android.Runtime;
» [ ] ToDo-MwvmCross 6 using Android.Views:
7 using Android.Widget:
b [[] ViewModels 8 using Android.0S:
App.cs g
MyClass.cs 1@ namespace Example.Droid
11 {
packages Sonid 12 [Activity (Label = “Exampl
[F] Exampie.Droig . . ‘“' — 13 public class MainActivity
b (3] Referenced BU|Id.ExampIe.Dra|d‘ BK 4 {
(G Componen Rebuild Example.Droid ~3%K 5 int count = 1;
Clean Example.Droid  {+3K 6 , ,
[35] Packages \7 protected override voi
Unload 8
’ D : ‘9 b OnC (bl
. . . . { ase.0nCreate un
» [ Properties.  Archive for Publishing i
» [ ] Resources  View Archives 11 ff Set our view fr
MainActivit 12 SetContentView (Re
» [ Example.Drol Run Item 13
» G Hmm'nm Start Profiling Item :‘51 :::: GE‘; ‘“E‘; bzfm”
Start Debugging Item I ano-attach an &
b 3 6 Button button = Fi
(& Packages{ 1, with (s
packages< gt As Startup Project '8 butten.Click += de
Tests.cs g hutton.Text =
B New Fil..
| Add Files... WA
Tools
Version Control > Add Web Reference
Find in Files... {+38F Add MuGet Packages...
Open Containing Folder X
Add Files from Folder...
Copy ®C Add Existing Folder...
Cut 3#BX New Folder
Delete !
Rename #R
Options
Refresh

Joonis 11 Androidi projektile NuGet package lisamine
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Otsingu lahtrisse kirjutame mvvmcross ning valime tulemustest MvvmcCross.

Package.

I» [ Debug »

Solution
¥ |2 Example
¥ | 1| Example.Core
» (i) References
» (] Packages
¥ (L] Properties
¥ [] ToDo-MwmCross.
P[] ViewModels
[t1] App.cs
[£}] MyClass.cs
|| packages.config

[E Exampie.Droia

b (] References
(] Components
(] Packages
b [ ] Assets
» [] Properties
» [ ] Resources
(1] MainActivity.cs
¥ |12 Example.Droid.UTests
P [5] References
P[] Packages (2 updates)
[++] packages.config
[13] Tests.cs

@ Package updates are available.

Vajutame Add

g% 4 b pyClasscs %/ MainActivity.cs x
No selection
1 using System;
2

3 using Android.App:
4 using Android.Content;
5 using Android.Runtime;

Official NuGet Gallery [-]

Add Packages

MvvmCross 46,932

v [ l This package contains the 'Getiing Started’ assemblies for MyvwmCross v3 - Hot Tuna.
This ang cther packages are currently Lnder development...

MvvmCross - CrossCore

This package contains the ‘Core’ assemblies for MwmCrass v3 - Hot Tuna. This and
other packages are currently under development

a

MvvmCross - Hot Tuna MvvmCross Libraries

This packaga canains the AwmCross Litary assamoiias for MwmCross va - Hot
Tuna’ This and other packages are currantly under developm

O

MvvmCross - Hot Tuna Starter Pack

This package contains the 'Getting Started" assemblies for MywmCross v3 - Hot Tuna.
This and cther packages are currently under development

@]

MvvmCross - CrossCore - Portable Support

This package contains the 'PortableSupport assemblies for PCL adaption for
Xamarin.Android and Xamarin./OS. This and other packages are currently under
Gevelopment

a

MvvmCross 3.5.1 - MvxRecyclerView 169
0| | GimiousMvvmCross.Droid Support RecycerView adapted to work with MwmCross
354

MvvmCross - Bookmarks Plugin 4,883

Show pre-release packages

Joonis 12 Androidi projektile dige NuGet package valimine

i+
g
x
=]
o
i
{ O mwmeross. ¢
=
Mmem:s 3.5.1 =]
package contains the (Gating Siarted” 8
AR for MheimGross v3 5
This and othor paskages are cumently under 2
development . 2
o
it HwmCross g
Author MwmCross Es
Published 22015
Downloads 46,032
License =
Project Page B
Dependencies =
MwmCross HotTuna, StarterPack (2 3.5.1) g

Close Add Package

[4]Errors

[/ Tasks [ Package Console

Lisame Example.Droid projektile viite Example.Core projektile. Selleks vajutame parema

klahviga Example.Droid olevale References kaustale ning valime Edit References.

e - - 12 I3
v |!| Example.Droid 13
T REfaren G — ::’a 7 14 - fnmtect
Edit References... and remove project references
(@ Gompo 16 ret
» [ElPackagt  Refresh 17 }
B |'=__| Assets 18
» [ | Properties ;‘3 ?mt ect

15



Valime Projects lahtri ning mérgistame Example.Core projekti. Vajutame OK.

o0 e Edit References
All | Packages | Projects | Net Assembly (Q Search (3€F) ) | d references:
Project Direct: ~ Syst
roj irectory G System
% [ Example.Core /Users/Priit/Projects/Example/Example.Core -
= System.Xml
—
= System.Core
“~— Mono.Android
lono.Androi !

Cirrious.CrossCore.Droid

Cirrious.MvvmCross.Binding. Droid
Cirrious.CrossCore
Cirrious.MvvmCross.Binding
Cirrious.MvvmCross.Localization
Cirrious.MvvmCross. Droid
Cirrious.MvvmCross

Example.Core

Cancel OK

Joonis 13 Androidi projektis viite lisamine PCL projektile

Avame Xamarin Player rakenduse. Laeme alla emulaatori millel on API level 19. Peale seda

kiivitame installeeritud emulaatori.

Xamarin Android Player

Installed (1)
Devices
Nexus 5 (KitKat)
Android 4.4.2 - API 19 - 1080x%1920
Downloadable (8) &

Nexus 10 (KitKat)
Android 4.4.2 - AP 19 - 1600x2560

Nexus 4 (Jelly Bean)
Android 4.1.1 - APl 16 - 768x1280

Android 4.4.2 - AP1 19 - 768x1280

Nexus 4 (Lollipop)
Android 5.1.0 - API 22 - 768x1280

®
®
Nexus 4 (KitKat) ®
®
®

Nexus 5 (Lollipop)
Android 5.1.0 - APl 22 - 1080x1920

Nexus 7 (Jelly Bean)

Joonis 14 Androidi emulaator
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Eemaldame projektist faili nimega MainActivity.cs
Maiidrame Example.Droid stardi projektiks. Selleks vajutame parema klahviga Example.Droid

projectile ning valime Make As Startup Project. Valime iilevalt installeeritud emulaatori ning

vajutame Run nuppu.

@& ® p ] Debug » | Mexus 5 (KitKat) (API 19)

Joonis 15 Xamarin Studio kdivitusriba

Kui koik 6nnestus ilmub emulaatorisse meie rakendus.

Niitid on androidi projekt valmis arenduseks.

17



4.3 i0S projekti seadistus

Lisame solutionisse 10S-i projekti. Selleks vajutame parema klahviga Example solutionil
ning valime Add -> Add New Project.

oD@ I» [ Debug > W Default Y
Solution Ox I MyClass.cs
(] Exa : G~
Build Example 8K %m
» @ Rebuild Example ~8K 2 using Cirrious.(
Clean Example 38K 3 using Cirrious.V
4 using Cirrious.V
Archive All 6 namespace Exampl
: . 71
View Archives p public class
9 {
18 public £
11 {
| 1
Add »> Add New Project...
Update NuGet Packages Add Existing Project... te
Restore NuGet Packages )
Add Solution Folder T
Tools »
Version Control ) _ te
Add Files... NHA
Find in Files... {+38F 31 ret
Open Centaining Folder 22
23 }
Cut BX 24 }
Rename #BR
Close
Options
Display Options »
Refresh

Joonis 16 iOS projekti lisamine

Valime i0S kategooriast App ja tiitibiks Empty Project ning vajutamie Next.

| e 1
Choose a template for your new project

@ Cross-platform General
. TL Emety Pro &
Tests Master-Detail App
©ios Page-Based App D
=T
Extension WebView App
'T“b’;’y Single View App Empty Project
es| L
This template creates an empty app.
~ B Tabbed App
"
© Android = The Unified API supports bath 32 and
Ao 64-bit platforms, unlike the Classic AP|
P Games which supports only 32-bit platforms.
Library
Tests Metal Game The Unified API also removes
= namespace prefixes to allow betier
= D code sharing between Xamarin.Mac and
RO Eraiel EEmE Xamarin.iOS projects.
NET 5
ASP.NET SceneKit Game
Miscellaneous SpriteKit Game
Classic API
u Empty Project
Cancel Previous | | Next |

Joonis 17 iOS projekti tiiiibi valimine
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Jargmises aknas peame andma rakendusele nime. Nimeks kirjutame Example. Identifier
genereeritakse meie jaoks ise, kuid voime ka ise identifier-i méérata. Devices kategooria alt
saame méadrata kas soovime rakendust arendada iPadile, voi iPhonele. Selles néites valime
molemad. Targetiks tuleb maérata minimaalne i0OS-i versioon millele arendada tahame.

Selles néites valin kdige uuema milleks on 10S 9.0. Vajutan Next.
—ﬁvl I N PR . . I P |

Configure your iOS app

App Name: |Example

Identifier: | com.companyname.example (7]

. Jo _/

Devices: iPad iPhane

Carriey

Carrier =

Select the minimum i0OS version you want to
support.

Target: |i0S9.0 .

Cancel Previous Next
I

Joonis 18 i0S rakendusele nime andmine
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Jargmises aknas tuleb anda projektile nimi. Projektile anname nimeks Example.iOS.

Vajutame Create.

fece T New Project
Configure your new project
PREVIEW
(] MUsers/Priit/Projects/Example
(] Example.i0S

D Example.iOS.csproj

Project Name: | Exampl e.iOS|

Solution Name:  Example

Location: [:’Usersn’PriitIF‘mjeclstxampla Browse...

Create a project within the solution directory.

Version Control: Use git for version control

v| Create a .gitignore file to ignore inessential files.

Cancel Previous | Create |

Joonis 19 iOS projektile nime andmine

Lisame i0S projektile MvvmCross raamistiku. Selleks kasutame NuGet Package Manager — i
. Selleks vajutame parema klahviga Example.iOS projektil ning valime Add ->Add NuGet

o0ce p [ Debug » | iPhone B5i0S 8.0 @ Solution saved.
Solution Ox I MyClass.cs. %\ Maing
v 5| Example No selection
» [ Example.Core 1 using Foundation;
» 1| Example.Droid 2 using UIKit:
3
o=l | .
N 3 4 namespace Example.i0S
» (@] Referances  BUild Example.iOS ®K | 5y o P
() Componenf  REDUIld Example.iOS  ~3K | & // The UIApplicationDelega
@ Tt Clean Example.iQS 8K 7 /f User Interface of the a
Unload B [Register (“AppDelegate")]
¥ (] Resources 9 public class AppDelegate :
(1| AppDelegat i b 18 {
g i Bl 11 /4 class-level declara
|| Entitement  viiew Archives 12
D Info.plist 13 public override UIWindi
Main.os Run Item 14 get;
Start Profiling Item 15 set;
Start Debugging Item i?
Run With ) LT public override bool F:
Set As Startup Project 19
20 il rrasta s fgw Wil
R NewFie..
| Add Files... LA
Tools > te def.
Version Control » | Add Web Reference [tView
Find in Files... 038F Add Native Reference frco
Open Containing Folder Add NuGet Packages... Gaoh
Copy 8C Add Files from Folder...
Cut #®X Add Existing Folder...
Delete New Folder fold O
-
Sopams xR 34 /7 Invoked when th
. 35 // This can occur *
Options 36 /7 or when the use:
37 // Games should us:
Refresh 38 }
™ 39
48 public override void D
an v

Joonis 20 iOS projektile NuGet package lisamine
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Nuget Package Manager-i aknas kirjutame otsisdonaks MvvmCross. Valime allalaadimiseks
paketi MvvmCross. Vajutame Add package.

e0ce  AddPackages

| Official NuGet Gallery

Q, mvvmcross

MyvmCross MvvmCross 3.5.1
) I I This package contains the 'Getting Started' assembiies for MvwmGross v3 - Hot Tuna. ) i . -
- This and other packages are currently under development... This package contains the 'Getting Started

assemblies for MywmCross v3 - Hot Tuna.
This and other packages are currently under

development...
MvvmCross - CrossCore
0 This package contains the 'Core’ assemblies for MvwmCross v3 - Hot Tuna. This and L] MuwvmCross
other packages are currently under development... Author MywwrCross
Published
MvvmCross - Hot Tuna MvvmCross Libraries Dawnloads
D This package contains the 'MvvmCross Library' assemblies for MvwmCross v3 - Hot —EEs
Tuna. This and other packages are currently under development... Project Page
Dependencies

MwwmCross HotTuna. StarterPack (= 3.5.1)
MvymCross - Hot Tuna Starter Pack

D This package contains the 'Getting Started' assemblies for MvwmCross v3 - Hot Tuna.
This and other packages are currently under development...

MvvmCross - CrossCore - Portable Support

D This package contains the 'PortableSupport” assemblies for PCL adaption for
Xamarin.Android and Xamarin.i0OS. This and other packages are currently under
development...
MyvmCross 3.5.1 - MvxRecyclerView 171

D Cirrious.MwvmCross. Droid. Suppornt. RecyclerView adapted to work with MwwmCross
351.
MvvmCross - Binding Extensions - for Windows only 4,478

Show pre-release packages Close Add Package

Joonis 21 iOS projektile 6ige NuGet package valimine

Lisame Example.iOS projektile viite Example.Core projektile. Selleks vajutame parema

klahviga Example.iOS projektis References kaustale ning valime Edit References.

Solution
* |zl Example
b || Example.Core
b || Example.Droid
¥ || Example.i0S
B e ereneee
[E co
» [ Pac  Refresh
» [ Resources
4 D ToDo-MvvmCross
b [ Views
|{¥| AppDelegate.cs

Joonis 22 i0S projekti viidete muutmine

Valime Projects kategooria ning mirgistame Example.Core projekti ning vajutame OK.

21



[ JoN ] Edit References

All | Packages | Projects | .Net Assembly (Q Bsarch (3¢F) ST e e

Project Directary = System

% [0 Example.Core fUsers/Priit/P
= System.Xml

Example.Droid {Incompatible target framework: MonoAndroid,Version=v4.4) /Users/Priit/Pi —
= System.Core
= e

= Xamarin.iQS
marin.i

Cirrious.CrossCore. Touch
| ]

Cirrious.MvvmCross.Binding.Touch
Cirrious.CrossCore
Cirrious.MvwmCross.Binding
Cirrious.MvvmCross. Localization
Cirrious.MvvmCross. Touch
Cirrious.MvwmCross

Example.Core

Cancel OK

Joonis 23 i0OS projektis viite lisamine PCL projektile

MvvmCross paketi lisamine muudab iildjuhul enamus vajalike failide sisu kuid vahel tuleb
muuta monda faili ka kasitsi. 10S projektis tuleb MvvmCross raamistikuga kaasa kaust
ToDo-MvvmCross. Sealt seest leiame juhendi failide muutmiseks. Antud juhul tuleb késitsi
muuta AppDelegate.cs sisu. Selleks on kaasa tulnud tekstifail AppDelegate.cs.txt. Kopeerime
AppDelegate.cs.txt sisu AppDelegate.cs sisu asemele. Peale seda on iOS projekt valmis

arenduseks.
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Katsetame kas oleme olnud edukad, midrame Example.iOS projekti stardi projektiks. Selleks

vajutame parema klahviga Example.iOS projektil ning valime Set As Startup Project.

Solution Ox B4
v @ Example

L] |;| Example.Core

] E‘ Example.Droid

. B
b (& Refere Build Example.iOS HK

G5 comg Rebuild Example.i0S ~#K
Clean Example.iOS 3K

b (] Packa
- Unload

¥ [ | Resou
» [ TeDo:  Archive for Publishing
» [ Views \fiew Archives

@ AppD¢

Run ltem
AppD¢ .
Dezug Start Profiling ltem

] Entie Start Debugging Item

[ infost Run With >
= c:p Set As Startup Project
Ik
@ Maing  Add >
;::w' Tools »
P Version Control >

Find in Files... 4 88F
Open Containing Folder
Copy HC
Cut X
Delete
Rename #R
Options
Refresh

Joonis 24 i0S projekti stardiprojektiks mddramine

Valime sobiva emulaatori milles rakendus kdivitada ning vajutame Run nuppu.

e0e®e ) ] Debug » W iPhone 6si0S 9.0

Joonis 25 Xamarin Studio kdivitusriba
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Ekraanile peaks ilmuma emulaator ning kadivituma meie arendatud néidisrakendus.

Carrier & 5:39 PM -

Hello MvvmCross

Hello MvvmCross

Joonis 26 i0S emulaator
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5. Jootrahakalkulaator

Naiite eesmirgiks on luua jootraha kalkulaator. Kakulaatoris saame méédrata arve suuruse ning

mitu protsenti sellest jootrahaks soovime anda.

5.1 Portable class library

Loome Example.Core projekti uue kausta nimega Services. Selleks vajutame parema
klahviga Example.Core peale ning valime Add->New Folder. Selle kausta sisse lisame uue
interface, selleks vajutame Services kausta peale parema klahviga ning valime Add->New
File. Valime General kategooria alt Empty Interface. Nimeks kirjutame ICalculationService

ning vajutame New.

[ JoN | Mew File
Forms o | Empty Class Empty Interface
Misc PEY Empty Enumeration
Sketches —
£=| Empty File
Text Templating

Web Empty Interface
XML =

5 | Empty Struct

Name: |ICalculationService

Cancel New

Joonis 27 ICalculationService interface loomine

Loome interface meetodile Tip. Tilibiks double ning parameetriteks double subTotal ja
double generosity. Peale seda peaks nagema valja ICalculationService selline:
using System;

namespace Example.Core

{
public interface ICalculationService
{
double Tip(double subTotal, double generosity);
}
}

Koodindide 1 1CalculationService interface loomine
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Loome Services kausta klassi nimega CalculationService. Selleks vajutame parema klahviga
Services kasutale ja valime Add->New file. Valime General kategooriast Empty Class ning
nimeks kirjutame CalculationService. Vajutame New.

CalculationService klassis lisame parinemise ICalculationService-ile. Implementeerime
ICalculationServices loodud meetodi ning kirjutame meetodisse jootraha arvutamiseks
loogika.

Eemaldame automaatselt genereeritud konstruktori. CalculationService peaks vilja ndigema

selline:

using System;
namespace Example.Core

public class CalculationService : ICalculationService

{
public double Tip(double subTotal, double generosity)
{
return subTotal*generosity/ ;
}
}

}

Koodindide 2 CalculationService loomine

Jargmiseks avame faili nimega FirstViewModel.cs , mis asub ViewModels kaustas.
Kustutame hetkel failis oleva property Hello. Teeme uue private readonly

ICalculationService tilpi objekti ning anname talle nimeks _calculationService.

private readonly ICalculationService calculationService;
Koodindide 3 |CalculationService objekti loomine

Loome FirstViewModel klassile konstruktori ning parameetritesse kirjutame

ICalculationService calculationService. Konstruktoris initsialiseerime calculationService.

public FirstViewModel(ICalculationService calculationService)

{

}
Koodindide 4 FirstViewModel konstruktor

~calculationService = calculationService;
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Lisame FirstViewModel faili neli double tiiiipi property-t -Tip, Total, SubTotal ja Generosity:

private double subTotal;
public double SubTotal

{
get { return subTotal; }
set
{
_subTotal = value;
RaisePropertyChanged(() => SubTotal);
}
}

private double generosity;
public double Generosity

{
get { return generosity; }
set
{
_generosity = value;
RaisePropertyChanged(() => Generosity);
}
}

private double tip;
public double Tip
{
get { return _tip; }
set
{
_tip = value;
RaisePropertyChanged(() => Tip);
}

private double total;
public double Total

{
get { return _total; }
set
{
_total = value;
RaisePropertyChanged(() => Total);
}
}

Koodindide 5 SubTotal, Generosity, Tip, Total property-d

Loome meetodi Recalc :

private void Recalc()

{

Tip = calculationService.Tip(SubTotal, Generosity);
Total = SubTotal + Tip;
b

Koodindide 6 Recalc meetod

Lisame Recalc meetodi védlja kutsumise SubTotal ja Generosity propertytesse :

private double subTotal;
public double SubTotal

{
get { return subTotal; }
set

_subTotal = value;
RaisePropertyChanged(() => SubTotal); Recalc();

27



private double generosity;
public double Generosity

{
get { return generosity; }
set
{
_generosity = value;
RaisePropertyChanged(() => Generosity); Recalc();
}
}

Koodindide 7 Recalc meetodi lisamine SubTotal ja Generosity propertytesse

Maarame SubTotal ja Generosity property-le konstruktoris algvaartused ning kutsume vilja

meetodi Recalc.

public FirstViewModel(ICalculationService calculationService)
_calculationService = calculationService;
_generosity = 20;
_subTotal = 100;
Recalc();

}

Koodindide 8 Property-te algvddrtustamine ja Recalc meetodi vilja kutsumine konstruktoris

Peale seda peaks FirstViewModel ndagema vilja jargmiselt:
using Cirrious.MvvmCross.ViewModels;
namespace Example.Core.ViewModels

public class FirstViewModel
¢ MvxViewModel
{

private readonly ICalculationService calculationService;

public FirstViewModel(ICalculationService calculationService)

{
_calculationService = calculationService;
_generosity = 20;
_subTotal = 100;
Recalc();

}

private void Recalc()

{
Tip = calculationService.Tip(SubTotal, Generosity);
Total = SubTotal + Tip;

}

private double subTotal;
public double SubTotal

{
get { return _subTotal; }
set
_subTotal = value;
RaisePropertyChanged(() => SubTotal); Recalc();
}
b
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private double generosity;
public double Generosity

{
get { return generosity; }
set
{
_generosity = value;
RaisePropertyChanged(() => Generosity); Recalc();
}
}

private double tip;
public double Tip

{
get { return _tip; }
set
{
_tip = value;
RaisePropertyChanged(() => Tip);
}
}

private double total;
public double Total

{
get { return _total; }
set
_total = value;
RaisePropertyChanged(() => Total);
}
b

}
}

Koodindide 9 FirstViewModel tervikuna

5.2 Androidi disain
Loome androidi projektile kasutajaliidese. Avame Example.Droid projektist faili nimega

FirstView.axml, mis asub Resources -> Layout kaustas.

651059.0 a3
4 % manac Do\ Sotupc: | AppDoke | Touch ICalculs | Calouta Firstvies First ¥ | DiToobox

Aternative Layttexus 4 | B #ndroid 4.4.2 (vIGAI languaghiace 4 L Defautt Thems | |2

sisaL yun [

Example

Properties Document Outline

DebugTrace.cs
LinkerPhaasinciuca.cs

Package Console [l Application Output &|Errors || Tasks

Joonis 28 Xamarin Studio androidi disaineri ekraanitommis

29



Kustutame hetkel ekraanil olevad EditTexti ja TextView vajutades nendele peale ning peale
seda delete klahvi. Vasakult Toolbox-ist lohistame ekraanile form widget kategooria alt
Text(Medium). Paremal pool asuvas aknas properties paanil otsime iiles rea kuhu on

kirjutatud text. Muudame Medium Text iimber SubTotal-iks.

B [lDebug > [ iPhone Bsi0S 9.0 A3 Q
Solution 4 b \Mmainact|_ Droid | \Setup.c: \AppDeie \_Touch \IGalcula \Galculat \Firstviey/ Firsty ¥ | [ Toolbox =
v |13 Example a =
e Alternative Layblexus 4 | i Bmdroid 4.4.2 (vI9All languagsiade i L Default Theme = z
uuuuuuuuuuuuuuuuuu 3
@
1. RadioButt
H =] )
RadioGroup
Example
RatingB:
SubTotal e SeokBar
Spinner
FirstViewModel.cs
= Text (Large)
App.cs
MyGlass.cs T
Text (Small)
TextView
ToggieButton
Properties Document Outline
- Widget| Style Layout Scroll Behavior
»
» id @+idnextview!
3 Tag
» Style
v Text subTotal
» [ drawable-xoxhdpi Hint
v [ layout Text Format
araviy
Main.axeml
Auto Text a]
SplashScreen.axml -
b [ values All caps O
AboutResources. e Auto Link
Resource designer.cs Links Clickable ()
» [ ToDo-MwmCross
> [ Views
DebugTrace.cs a =
LinkerPleaselnclude.cs Include Font Padd ()
{5 Package Console (51 Application Output Errors Tasks

Joonis 29 Xamarin Studio androidi disaineri tommis

Seejérel lohistame ekraanile toolboxist Text Fields kategooria alt plain text. Peale seda
lohistame ekraanile veel ithe Medium Text-i ja SeekBar-i. Nimetame nimetame teise Medium
Texti imber Generosity-ks. Lisame veel neli Medium Texti. Esimese nimeks kirjutame Tip ja

kolmada nimeks Total
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» | [lDebug » W iPhone 65i0S 8.0 a3 Q

Solution 4 P :MainAct |_Droid | \Setup.cc \AppDele \_Touch \|Calcula \Calculat \FirstViey Firsty * | [ Toolbox
v |iz1] Example
Alternative Laytlexus 4 | [l Brdroid 4.4.2 (v19All languageSiiade i L Default Theme | | @ mediu

=[] Example.Core

sisaL wun [

HEIIHGO T
Example

» (3] References
¥ (] Packages

» (] Properties

¥ [ ] Services.
CalculationService.cs

1| ICalculationService.cs

» (] ToDo-MwmCross
¥ || ViewMedels
FirstViewModel.cs
App.cs
7| MyClass.cs.
packages.config
- Example Droid
» (7] References
(3] Components Medium Text
[&%] Packages
(] Assets

Properties Properties Document Outline

13
L
13
¥ (] Resources
(L] drawable

(2] drawable-hdpi
(] drawable-mdpi
(] drawable-xhdpi
(] drawable-xxndpi
[£] drawable-xxhdpi
(] layout

Main.axml|

« v v vv vy

SplashScreen.axmi
» [ ] values
AboutResources.txt
Resource.designer.cs
» (L] ToDo-MyvmGross
» [ Views
DebugTrace.cs

’| LinkerPleaselnclude.cs
Source

Main Artiviy ne

(2l Package Console =1 Application Output Errars Tasks

Joonis 30 Xamarin Studio androidi disaineri ekraanitommis

Peale seda lahme Source vaatele, kuhu saab alt vasakult valides Source. Seome elemendid

vadrtustega.

Selleks lisame EditTexti parameetritele:

local:MvxBind=

SeekBarile parameetritele lisame:
local:MvxBind=

Tip-i TextView-le jargnevale TextView parameetritele lisame:
local:MvxBind=

Total TextView-le jargnevale TextView parameetritele lisame:

local:MvxBind=

FirstView.axml peaks vilja ndgema jargmiselt:

<?xml version= encoding= 7>
<LinearLayout xmlns:android=
xmlns:local=
android:orientation=
android:layout width=
android:layout height= >
<TextView
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android:text="SubTotal"
android:textAppearance="7android:attr/textAppearanceMedium"
android:layout width="match parent”
android:layout height="wrap content"
android:id="@+id/textViewl" />

<EditText
android:layout width="match parent"
android:layout height="wrap content"
local:MvxBind="Text SubTotal"
android:id="@+id/editTextl" />

<TextView
android:text="Generosity"
android:textAppearance="7?android:attr/textAppearanceMedium"”
android:layout width="match parent”
android:layout height="wrap content"
android:id="@+id/textView2" />

<SeekBar
android:layout width="match parent”
android:layout height="wrap content"
local:MvxBind="Progress Generosity"
android:id="@+id/seekBarl" />

<TextView
android:text="Tip"
android:textAppearance="7android:attr/textAppearanceMedium"
android:layout width="match parent”
android:layout height="wrap content"
android:id="@+id/textView3" />

<TextView
android:text="Medium Text"
android:textAppearance="7android:attr/textAppearanceMedium"
android:layout width="match parent"
android:layout height="wrap content"
local:MvxBind="Text Tip"
android:id="@+id/textViewd" />

<TextView
android:text="Total"
android:textAppearance="7android:attr/textAppearanceMedium"
android:layout width="match parent”
android:layout height="wrap content"
android:id="@+id/textView5" />

<TextView
android:text="Medium Text"
android:textAppearance="7android:attr/textAppearanceMedium"
android:layout width="match parent”
android:layout height="wrap content"
local:MvxBind="Text Total"
android:id="@+id/textViewbt" />

</LinearLayout>
Koodindide 10 FirstView.axml tervikuna
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Peale seda madrame startup projektiks Example.Droid projekti ning kdivitame programmi.

Emulaatorisse peaks ilmuma jootrahakalkulaator.

O Xamarin Android Player - [Nexus 5 (KitKat)]

Joonis 31 Androidi emulaatori ekraanitommis ndidisrakendusest
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5.3 i0S disain
Loome iOS rakendusele kasutajaliidese. Avame Example.lOS projektis faili FirstView.cs .

Kustutame ViewDidLoad meetodis {ileliigse . Alles peaks jddma:

public override void ViewDidLoad()

{
View = new UIView { BackgroundColor = UIColor.White };

base.ViewDidLoad();

}
Koodindide 11 ViewDidLoad meetod

Lisame viite System.Drawing teegile:

using System.Drawing;

Lisame kasutajaliidese elemendid :

var label = new UILabel(new RectangleF(10, 80, 300, 40));
label.Text = "SubTotal";
Add (label);

var subTotalTextField = new UITextField(new Rectangle(10, 120, 300, 40));
Add (subTotalTextField);

var label2 = new UILabel(new RectangleF(10, 160, 300, 40));
label2.Text = "Generosity";
Add (label2);

var slider = new UISlider(new RectangleF (10, 200, 300, 40));
slider.MinValue 0;

slider.MaxValue 100;

Add(slider);

var label3 = new UILabel(new RectangleF (10, 240, 300, 40));
label3.Text = "Tip";
Add(label3);

var tipLabel = new UILabel(new RectangleF (10, 280, 300, 40));
Add(tipLabel);

var label4 = new UILabel(new RectangleF (10, 320, 300, 40));
label4.Text = "Total";
Add(labeld);

var totallLabel = new UILabel(new RectangleF(10, 360, 300, 40));
Add (totallLabel);
Koodindide 12 Kasutajaliidese elemendid

Lisame viite Example.Core.ViewModels teegile:

using Example.Core.ViewModels;

Seome elemendid véartustega:

var set = this.CreateBindingSet<FirstView, FirstViewModel>();
set.Bind(subTotalTextField).To(vm => vm.SubTotal);
set.Bind(slider).To(vm => vm.Generosity);
set.Bind(tipLabel) .To(vm => vm.Tip);
set.Bind(totallLabel).To(vm => vm.Total);
set.Apply();

Koodindide 12 Bindingute loomine
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Kogu FirstView.cs koos peaks ndgema vilja jargmiselt

using Cirrious.MvvmCross.Binding.BindingContext;
using Cirrious.MvvmCross.Touch.Views;

using CoreGraphics;

using Foundation;

using ObjCRuntime;

using UIKit;

using System.Drawing;

using Example.Core.ViewModels;

namespace Example.i0S.Views

[Register("FirstView")]
public class FirstView : MvxViewController

public override void ViewDidLoad()

{
View = new UIView { BackgroundColor = UIColor.White };
base.ViewDidLoad();
var label = new UILabel(new RectangleF(10, 80, 300, 40));
label.Text = "SubTotal";
Add(label);
var subTotalTextField = new UITextField(new Rectangle(10, 120, 300,
Add (subTotalTextField);
var label2 = new UILabel(new RectangleF(10, 160, 300, 40));
label2.Text = "Generosity";
Add(label2);
var slider = new UISlider(new RectangleF (10, 200, 300, 40));
slider.MinValue = 0;
slider.MaxValue = 100;
Add(slider);
var label3 = new UILabel(new RectangleF (10, 240, 300, 40));
label3.Text = "Tip";
Add(label3);
var tipLabel = new UILabel(new RectangleF (10, 280, 300, 40));
Add (tipLabel);
var label4 = new UILabel(new RectangleF(10, 320, 300, 40));
label4.Text = "Total";
Add(labeld);
var totalLabel = new UILabel(new RectangleF(10, 360, 300, 40));
Add(totalLabel);
var set = this.CreateBindingSet<FirstView, FirstViewModel>();
set.Bind(subTotalTextField).To(vm => vm.SubTotal);
set.Bind(slider).To(vm => vm.Generosity);
set.Bind(tipLabel) .To(vm => vm.Tip);
set.Bind(totallLabel).To(vm => vm.Total);
set.Apply();

}

}
}

Koodindide 12 FirstView.cs kood tervikuna
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Maarame stardi projektiks Example.iOS ning kdivitame programmi. Emulaatorisse peaks

ilmuma jootrahakalkulaator

Carrier = 6:59 PM 1

SubTotal
100
Generosity
Tip

20

Total

120

Joonis 32 iOS rakenduse ekraanitommis koos ndidisrakendusega

Ulesanded
1. Lisa CalculationService-sse funktsioon mis teisendab summat mdnda teise
rahaiihikusse
Lisa disainile eraldi vili teisendatud summa néitamiseks.
Lisa FirstViewModelisse property teisendatud summa jaoks.
Lisa Recalc meetodisse vajalik kood property uuendamiseks
Uhenda disain koodiga kastuades bindingut

gkrwn
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Kokkuvote

Antud seminaritd0s tutvustati Oppijale Xamarini ja MvvmCrossi algset projektide
seadistamist ning arendasime koos ka esimese rakenduse jootrahakalkulaatori nditel. Juhendi
16pus on ka enesekontrolliks {ilesanded.

Eesmargiks oli teha dppematerjal mida saab kasutada arendaja kes pole varem kokku
puutunud Xamariniga kuid omab elementaarteadmisi C# keeles. Juhend peaks andma
algteadmised Xamarini ja MvvmCrossi kasutamiseks.

Autori jaoks osutus kodige raskemaks inglise keelsete véljendite tolkimine eesti keelde. Lisaks
oli keeruline kirja panna meniiiides litkumist ja nuppude vajutamist. T60sse on lisatud

voimalikult palju pilte, et kdik nupuvajutused ning mentiiivalikud oleksid arusaadavad.
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