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[IPUHLHUIIN POBOTHU APXITEKTYPH
MVVM

[lutanuga 3.1.




[lIa6s10H MVVM yTBOpIOE pO3NOAILT BiANIOBIAA/IBHOCTEHN

(Separation of Concerns)

» [[puksaz Koay 6e3 po3no/iay BiAMOBiAaJIbHOCTEHN

AOCTYN AO
Ul-eAnemeHTiB

private void ComputeCustomerOrdersTotal(object sender, RoutedEventArgs e)
{
var selectedCustomer = this.customerDataGrid.SelectedItem as Customer;
var orders = (from order in dbContext.Orders.Include("OrderItems")
where order.CustomerId == selectedCustomer.Id
select order);
var sum = @,
foreach (var order in orders)
{ - B3aEMOAIs
foreach (var item in order.OrderItems) . 10 BisHec-
{ . S . . AOTIKQ
sum += item.UnitPrice * item.Quantity;
}
}
this.customerOrderTotal.Text = sum.ToString();
}
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AOCTyn
AO
AQHMUX
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* Kop mpocrTilie NiATpUMyBaTH
= Kpaila TecTOBaHICTh

» Kpaia po31IMprOBa-HiCTb KOAY
(extensibility)
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= https://medium.com/@ankit.sinhal/mvc-mvp-and-mvvm-design-pattern-6e169567bbad
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https://medium.com/@ankit.sinhal/mvc-mvp-and-mvvm-design-pattern-6e169567bbad

[lla6,ioH MVVM y WPF

» PigeHb Modes1l ONIUCYE KIIEHTCbKY MOJieJib JaHUX.

» CKJIaJa€EThCA 3 06'EKTIB 3 BJJACTUBOCTSAMHU, Y AKUX
Data Binding 30epiralTbCsi OKpeMi YaCTHHU iHpopMalliii.

= JlesKi BJIACTUBOCTI MOXXYyTb PO3KPUBATH 3B’ A3KU MiK
ViewModel 6 : 6 : bi h
o6’ekTaMu MojeJi — rpad o6’exTiB (object graph).

* CroAu BiJHOCATb 0649HMCII0BaIbHI (computed) BJIacTHUBOCTI,
sIKi OTPUMYIOTh JlaHi BiJi iHIIWX BJaCTUBOCTEN ab0 HA 6asi
iHpopMalil 3 KOHTEKCTY BUKOHAHHS J0JATKY.

* [HKOJIK Ha piBeHb MOJeJli BAHOCUTbLCA BaJlifjallid JaHUX — Y
WPF ne inTepdeiicu Ha 3pa3ok INotifyDataErrorInfo /

Client Services / Repositories IDataErrorInfo.

» PigeHb npedcmaeaeHHs (View)3aliMaeTbCs
CTPYKTYPYBaHHSM TOTO, 1110 KOPUCTyBa4 6a4UTh Ha
ekpaHi. CTpyKTypa MOXe CKJIalaTUCh 3i

» CraTuyHUX 4YacTUH — XAML-iepapxis, ika BU3Ha4YaE
eJIeMeHTH YIIPaBJIiHHA Ta IX MaKeTyBaHHA

» JlvHaMIiYHHX YaCTUH — aHiMalii, 3MiH CTaHYy.
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[lla6,ioH MVVM y WPF

= PigeHb IIpedcmasaenHssModens (ViewModel).

= (OCHOBHA BiZNOBIJAJIbHICTb — 3a0€3MEYUTH PiBEHb
npeacTaB/JieHHs JaHUMHU Ta, 3a NOTPeOH, JO3BOJIUTH
KOPUCTyBa4y B3aEMOJIAATH 3 HUMH.

Data Binding

ViewModel

= [lle ogHa 1i1b — IHKAICYJIIOBATH JIOTIKY B3aEMO/IL:
= 3BepHEHHS /10 Oi3HeC-JIOTiKU/piBHA JaHUX/CAYKO

= Jloriky HaBirarii

= Jloriky nepeTBOpeHHS CTaHiB.

Client Services / Repositories . CDYH,Z[aMEHTaJIbHe plBHHHHH MVVM:

= View.DataContext = ViewModel
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PiBeHb KJIIEHTCBKHUX CJ1Y>K0 (He € 4aCTUHOK oQininHOro

MVVM)

= [HKaICyJ/a0€ OyAb-9KY CIIJIbHY JIOTiKY, IKa
PO3IMOBCIO/IKYEThCA Ha KiJibKa ViewModel-iB.

= Ko yTHJIIT, OCTYIY A0 JAaHUX, CJYKOU AJIs
NiATPUMKH O€3MeKH TOILO.

" N103BOJISIE aOCTpAryBaTUCh BiJ, peyen, 10 MOXKYTh
3MIiHUTUCH 3 YaCOM.

® HanpuKJaj, CTpaTeril JOCTYNY A0 AAHUX YU IHILIOI

dYHKLIOHA/NBHOCTI, NOTPi6HOI B KisibK0oX ViewModel.

= Cnocobu nMoby0BYU A0AATKIB:

» View-First: cio4aTKy KOHCTPYKETbCA
npejcTaB/eHHs, MoTiM — ViewModel, pasi —
npukpinysienHsa ViewModel-a o DataContext

InpegcraBJE€HHA.

» ViewModel-First: cio4aTKy KOHCTPYHETbHCSA
ViewModel, notim - View K pe3yabTaT
AofaBaHHA ViewModel-a o iHTepdericy

KOpHUCTYyBa4a
21.09.2020 P y
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View

ViewModel

Repository - Service Calls

Web API




N MainWindow
User list User details
User 1 User 2
|EU5er2 ----------------------------------------- Jecond
lger 3

4 _Common

JleMOHCcTpaniMvHUM A0AaTOK (CHi/IbHI

daiin)

b Properties
-l CChLnKK
b SimpleCommand.cs
PC# User.cs
b c# UserProvider.cs
oo ViewModel.cs
namespace Common
{
public class User
{
public string FirstName { get; set; }
public string LastName { get; set; }
}
}
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namespace Common

{
public class UserProvider
{
public List<User> GetUsers()
{
return new List<User>
{
new User
{
FirstName = "User 1",
LastName = "First"
1,
new User
{
FirstName = "User 2",
LastName = "Second"”
1
new User
{
FirstName = "User 3",
LastName = "Third"
1,
1
}
¥

= PigeHb Modes1i Micmums
npedmemHy 061acmb

dodamky
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N MainWindow
User list User details
User 1 User 2
|EU5er2 ----------------------------------------- Jecond
lger 3

a _Common

JleMOHCcTpaniMvHUM A0AaTOK (CHi/IbHI
dbanin)

* YacmuHa pieHa ViewModel, ska onucye cnogiujeHHs npo
3MIHY 3HAYEeHHs 8/1acmueocmi

M Properties
-0 Coblnkw

[
C#
Cit
Cit

[
[
B SimpleCommand.cs
P User.cs

[ UserProvider.cs

[

ViewModel.cs

namespace Common
{
public abstract class ViewModel : INotifyPropertyChanged
{
public event PropertyChangedEventHandler PropertyChanged;
protected virtual void OnPropertyChanged([CallerMemberName] string propertyName = null)
{
PropertyChanged?.Invoke(this, new PropertyChangedEventArgs(propertyName));
}
}
}

21.09.2020
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N MainWindow
User list User details
User 1 User 2
|EU5er2 ----------------------------------------- Jecond
lger 3

iHTep@eiic Master-Details

4 1. MasterDetail ViewFirst

P
P
4

M Properties

-0 Cohlnkn
ViewModels

% UserDetailsViewModel.cs

P o UserListViewModel.cs
Wiews

b L UserDetailsView.xaml

b L UserListView.xaml

v’ App.config

I Appxaml
I MainWindow.xaml

b P MainWindow.xaml.cs
c* MessageBus.cs
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JdeMOHCTpalinHUN A0AATOK AJIS
nigxoay View-First

= 1. Cmeopumu Ilpedcmasaenusn (MainWindow.xaml)

<Grid>
<Grid.ColumnDefinitions>
<ColumnDefinition />
<ColumnDefinition />
</Grid.ColumnDefinitions>
<view:UserlListView Grid.Column="0" />

<view:UserDetailsView Grid.Column="1" />

</Grid>
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e — S JAeMoHcTpaniiHui J0AATOK:
L P2 YacTUHHU iHTepdeuncy
T
] Hpeacn-lae{leHHﬂ one <Grid.RowDefinitions>
(USBI'LIStI/IeWXam]) <RowDefinition Height="Auto" />

4 1. MasterDetail_ViewFirst
b ™ Properties

P
4

-0 CohlnkK

[+
[

J::'I UserDetailsWiew.xaml
J::'I UserListView.xaml
vl App.config

N Appxaml
I MainWindow.xaml

b ? MainWindow.xaml.cs
C# MessageBus.cs

Viewhodels

c# UszerDetailsViewbodel.cs
c#* UserListViewModel.cs
WViews

21.09.2020

<RowDefinition Height="*" />
</Grid.RowDefinitions>

<TextBlock Grid.Row="0" Text="User list" FontWeight="Bold" />
<ListBox Grid.Row="1" x:Name="UserListBox"
SelectedItem="{Binding SelectedUser, Mode=TwoWay}"
ItemsSource="{Binding Users}">
<ListBox.ItemTemplate>
<DataTemplate>
<TextBlock Text="{Binding FirstName}" />
</DataTemplate>
</ListBox.ItemTemplate>
</ListBox>
</Grid>

public partial class UserListView : UserControl {
public UserListView() {
InitializeComponent();
DataContext = new UserListViewModel();

} @Mapuenko C.B., YJBK, 2020
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I8 aiincon al /leMOHCTpaLinHUHA J0AaTOK:

User list User details - o
T —— = HacTUHH HTEpency
User 3

» [IpedcmaeaenHs (UserDetailsView.xaml)

<StackPanel Orientation="Vertical">

4 1. MasterDetail_ViewFirst
b Properties
P om-B Ccenkm

<TextBlock Text="User details" FontWeight="Bold" />

<TextBlock Text="{Binding User.FirstName}" />

A ViewModels
b c* UserDetailsViewModel.cs <TextBlock Text="{Binding User.LastName}" />
b c* UserlistViewModel.cs </StackPanel>

A Yiews

E %2tﬁ:3j$::ﬁ::rm public partial class UserDetailsView : UserControl {
lil_j::pp config ' public UserDetailsView() {
' InitializeComponent();

b L Appxaml . .
4 [ MainWindow.xaml DataContext = new UserDetailsViewModel();

b MainWindow.xaml.cs }
o MessageBus.cs }
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I8 aiincon al /leMOHCTpaLinHUHA J0AaTOK:

User list User details
et Per2 ma610H MessageBus
USEF 3 ......................................... :

» /19 KodicHO20 npedcmaaesieHHA 6yde ceill ViewModel+«od

* Jlna cuHXpOHi3anil poboTH Npe/cTaB/leHb BUKOPUCTOBYEThCA Wab0H MessageBus

4 1. MasterDetail_ViewFirst
b Properties Appl App2 App3
=B Coulnew
a ViewModels

% UserDetailsViewhModel.cs Bus

c# UszerListViewModel.cs

4 Views

I UserDetailsView.xaml

o UserListView.xaml Appd App5

v App.config
b Appxaml

4[4 MainWindow.xaml ;
s -‘I_‘I MainWindow.xaml.cs o ]_Ha6IIOH BaAXKOBAI'OBUH, BI/IKOpI/ICTOBy€TbCH AJIA lHTeraLlll He3aJIEXKHUX HpOFpaMHI/IX

b c* MessageBus.cs KOMIIOHEHTIB, AKI HIYO0T'0 OJAUH PO OJHOTO He 3HAKTh.

=

I
I

* Bba3yeTbcsd Ha BUKOPUCTAHHI IMPOKOMOBHUX MO/iH.
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I8 aiincon al /leMOHCTpaLinHUHA J0AaTOK:

User details

ma610H MessageBus

= I[Ipocma peaaizayis 6 daHomy Konmekcmi: das nodii SelectedUserChanged
sukaukaemscsa UserChangedEventArgs 3 daHuMu 015 CUHXPOHI3ayii

4 [E 1. MasterDetail ViewFirst public class MessageBus {
b M Properties public static MessageBus Instance = new MessageBus();
b "EFHﬂ?dI public event EventHandler<UserChangedEventArgs> SelectedUserChanged;
¥ | lewhiodels

[+
[

I
I

c# |lserDetailsViewhodel.cs
c# serListViewModel.cs
Wiews

public void OnSelectedUserChanged(User user) {
SelectedUserChanged?.Invoke(this, new UserChangedEventArgs(user));

I UserDetailsView.xaml ks
o UserListView.xaml }

v App.config

O Appxaml public class UserChangedEventArgs : EventArgs {
o MainWindow.xaml public UserChangedEventArgs(User user) {

B P MainWindow.xaml.cs User = user;

c# MessageBus.cs }

public User User { get; }

21.09.2020 @Mapuenko C.B., YJIBK, 2020 16



X Maniincen _ al /leMOHCTpalinHUHA J0JaTOK: piéeHb
ViewModel (UserListViewModel.xaml)

= [logaemo BUKopHcTaHHsI MessageBus Ta KMJaEMO IIMPOKOMOBHY IO/iI0 PO
3MiHY KOpUCTyBa4ya

4 1. MasterDetail_ViewFirst
b Properties
P om-B Ccenkm

public class UserListViewModel : ViewModel {
private IEnumerable<User> _users;
private User _selectedUser;

a ViewModels
P serDetailsViewModel.cs
b c* UserlistViewModel.cs public IEnumerable<User> Users {
4 Views get { return _users ?? (_users = new UserProvider().GetUsers()); }
b UserDetailsViewxaml }
b L UserListView.xaml
¥] App.config public User SelectedUser {
b &) Appxaml get { return _selectedUser; }
4[4 MainWindow.xaml set {

b MainWindow.xaml.cs

selectedUser = value;
o MessageBus.cs - ?

OnPropertyChanged();

MessageBus.Instance.OnSelectedUserChanged(value);
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O MainWindow sl /leMOHCTpaNilHUN A0JAaTOK: PiBEHb

User list User details

e — P2, ViewModel (UserDetailsViewModel xaml)

= [TligmrcyeMoch Ha MOAI0 3MIHA KOPUCTYyBa4a

public class UserDetailsViewModel : ViewModel {

4 _[& 1. MasterDetail_ViewFirst public UserDetailsViewModel() {
E Jﬁzmpaﬁﬂ MessageBus.Instance.SelectedUserChanged += OnSelectedUserChanged;
-0 CchlnKK
a ViewModels }

% UserDetailsViewhModel.cs

I I private void OnSelectedUserChanged(object sender,

UserChangedEventArgs userChangedEventArgs) {

‘ b EEEE;HDE,EE”MEWMFHI User = userChangedEventArgs.User;
b L UserListView.xaml }
v App.config
b Y Appxaml private User _user;
4 [N MainWindow.xaml
P T MainWindow.xaml.cs public User User {
b €* MessageBus.cs get { return _user; }
set {
_user = value;
OnPropertyChanged();
}
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Hepgouiku nmigxoay

BHUKOpPHUCTOBYETHCSA BaXKKOBAaroBWM 11a0JIOH IPOEKTYBAHHS, IPU3HAYEHUU JJIs1 CHCTEMHOI
IHTerparil

Ha mrpoKoMOBHY MO/it0 MOXKe MiANIMCYBATUCDH OYb-IKUH 00 EKT

[ToBeiHKA CUCTEMU CTAE 3aMJIyTAaHOK TA HEOYEBU/IHOK Yepe3 MOKJIaJaHHA Ha LIMPOKOMOBHI
oail

YcK1agHIOETbCA HaBiraliis 1o JoAaTKy (CTBOPeHHs JI04ipHiX popM)
» [IpoekTyBaHHSI HaBiraiii aHaJioriyHe BeO-Migxony:
= Navigation.Show<ViewModel>(Value);
= abo
= Navigation.Show(“View”, Value);
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JdeMOHCTpalinHUN A0AATOK AJIS
nigxoay ViewModel-First

» JloeepHemocb 00 NUMAHHSA CUHXPOHI3ayii ghopm:

» JIpub6epemo cmeopenHs ViewModel y code-behind

public UserListView()

PataContext = new-UserlistViewMode {5

public UserDetailsView()

W MainWindow

User list User details

User 1 User 2

|§U5er2 ----------------------------------------- éSeccnd

i

iHTep@eiic Master-Details {
2. MasterDetail_ViewMaodelFirst }
b Properties
[ -0 Copinew {
F ViewhModels }

P C#* UserDetailsViewModel.cs

P o UserListViewModel.cs
F Views

P UserDetailsView.xaml

b UserListView.xaml

¢ App.config

b IY Appxaml
b MainWindow.xaml

= MainWindowViewModel.cs
b %2 MainWindowViewModel

21.09.2020

DataContext = new-UserDetailsViewModel{)s

= Ilpu6epemo sukopucmaHHa nammepHy MessageBus

public class UserListViewModel : ViewModel

{

public User SelectedUser

{
get { return _selectedUser; }
set
{
_selectedUser = value;
OnPropertyChanged();
o ~Instance-OnSelectedUserChanged(value)s
}
}

public class UserDetailsViewModel : ViewModel

{
public UserDetailsViewModel()
{
Lossosob -~ InstaneceSelectedUserChanged +=
£s, e) => User = e.User;
}
}
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T Maintiindon a /leMOHCTpaLiNHUHU A0AATOK AJISA

User list User details . N
g ——— oo miaxoay ViewModel-First
e
» CuHxpoHizayia y cmusai ViewModel-First — cmeopeHHs
6amukiecbkozo ViewModel-a.
= JIpsama, a He WUPOKOMOBHA nidnucka HA noadii
public class MainWindowViewModel : ViewModel {
o _ public UserDetailsViewModel UserDetailsViewModel { get; private set; }
[#] 2. MasterDetail ViewModelFirst public UserListViewModel UserListViewModel { get; private set; }
b Properties
s DS public void Initialize() {
J 0 DEnariEs UserListViewModel = new UserListViewModel();
= UserDetailsViewModel = new UserDetailsViewModel();
P o# UserListViewModel.cs
4 Views UserListViewModel.PropertyChanged += UserListViewModelOnPropertyChanged;
P UserDetailsView.xaml }
b UserListView.xaml
¥ App.config private void UserListViewModelOnPropertyChanged(object sender,
b L) Appxaml PropertyChangedEventArgs propertyChangedEventArgs) {
b MainWindow.xaml
& MainWindowliewlodel.cs if (propertyChangedEventArgs.PropertyName == "SelectedUser") {
b %z MainWindowViewModel UserDetailsViewModel.User = UserlListViewModel.SelectedUser;
}
}
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N MainWindow

User list
ser 1

|§User 2

lger 3

User details
|Jzer 2

2. MasterDetail_ViewModelFirst

M Properties
-0 Coblnkn

B
B
P

k=

I
B

ViewhModels

c# LserDetailsViewModel.cs
c# LcerListViewbodel.cs

Yiews
I UserDetailsView.xaml
I UserListView.xaml

¢ App.config
I Appxaml
o MainWindow.xaml

= MainWindowViewModel.cs
b %2 MainWindowViewModel
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JdeMOHCTpalinHUN A0AATOK AJIS
nigxoay ViewModel-First

» DataContext iHiyiasnizyemubcs dewjo no-IHWoOMy, Ha pieHi
npedcmaesJieHHs 3 6ambKiecbko20 ViewModel-a

<Grid>
<Grid.ColumnDefinitions>
<ColumnDefinition />
<ColumnDefinition />
</Grid.ColumnDefinitions>

<views:UserlListView
DataContext="{Binding UserListViewModel}"
Grid.Column="0" />

<views:UserDetailsView
DataContext="{Binding UserDetailsViewModel}"
Grid.Column="1" />
</Grid>
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IHIII NpUKJ/IaAU 3aCTOCYBAHHA MiAX0AIB
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GitHub
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https://www.youtube.com/watch?time_continue=933&v=QnzsALIveX4&feature=emb_logo
https://github.com/denis-tsv/ViewFirst-vs-ViewModelFirst

NAKYIO 3A YBATY!

HaCTYHHe IIUTAHHA: q)OpMYBaHHH piBHﬂ Mo/eJIl Ta B3aEMO/IA 3 HUM



