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Mastering

Windows
Presentation
Foundation

Master the art of building modern desktop applications
on Windows

o <0




KoHTeHTHa moaeAb WI

O Aedki eAeMEHTU YMPABAIHHA MOXYTb MICTUTM OB’ EKT AOBIABHOTO
MYy, 30Kpema string, DateTime abo UlElement, Lo €
KOHTEMHEPOM AAT AOAQTKOBMX EAEMEHTIB.

O HanpuKAQA, BUTTon Mo>XKe MICTUTM 300pAXKEHHS TA MEBHMM
TekCT; CheckBox - 3Ha4eHHa DateTime.Now ToLLLO.

KAQC-KOHTEeMHep AAA
AOBIABHOIO BMIiCTY BmicT

OAMH AOBIABHMM OO '€KT.

3AroAOBOK TQ OAMH EAEMEHT, OOMABA — AOBIAbHI
00'ekTI.

KoAEKLLIa AOBIAbBHMX OO'EKTIB.

3AroAOBOK TO KOAEKLLIS AOBIAbBHMX OO’ EKTIB.



https://docs.microsoft.com/en-us/dotnet/api/system.datetime
https://docs.microsoft.com/en-us/dotnet/api/system.windows.uielement
https://docs.microsoft.com/en-us/dotnet/api/system.windows.controls.button
https://docs.microsoft.com/en-us/dotnet/api/system.windows.controls.checkbox
https://docs.microsoft.com/en-us/dotnet/api/system.datetime.now
https://docs.microsoft.com/en-us/dotnet/api/system.windows.controls.contentcontrol
https://docs.microsoft.com/en-us/dotnet/api/system.windows.controls.headeredcontentcontrol
https://docs.microsoft.com/en-us/dotnet/api/system.windows.controls.itemscontrol
https://docs.microsoft.com/en-us/dotnet/api/system.windows.controls.headereditemscontrol

KoHTeHTHa moaAeAb WPF

A Button, which is a
ContentControl,

This is text with an image.

A ListBox, which is an
ItemsContral.

& This is text with an image.
a This is text with an image.

& This is text with an image.

A GroupBox, which is a
HeaderedContentControl,

Header &

This is text with an image.

-

A TreeViewltem, which is a
HeadereditemsControl,

=] Header

6 This is text with an image.
a This is text with an image.

[3 This is text with an image.




A\iHHA Content

EAEMEHTH yrnpc

O BMKOPMCTOBYIOTECA HEYACTO, B OCHOBHOMY, AAG PEHAEPUHIY OAHOTO
EAEMEHTA AQHUX Y KOHKPETHOMY LLUADOAOHI.

O Yacrto BukopuctoByetbcs ContentControl aAg BiAOBPaKEHHS View

Models Ta o6'ekt DataTemplate, gk peHAepPmTb NOB 43AHUM 3 HUM
View.

O MOXHQ BUKOPUMCTOBYBATM AedKY doopmy ItemsControl, o6 nokasysatm
royny eaementis Ta ContentControl — Aad 0OpPAHOTo eAEMEHTA.

<Button Width="80" Height="30" TextElement.FontSize="14">
<StackPanel Orientation="Horizontal">
<Rectangle Fill="Cyan" Stroke="Black" StrokeThickness="1" Width="16"
Height="16" />
<TextBlock Text="Cyan" Margin="5,0,0,0" />
</StackPanel>
</Button>




O MOXEeMO 30AATM BMICT 30 AOMOMOTOK BAACTMBOCTI Content.

O [Mpote kanac ContentControl 3aaa€ BaacTmeicTb Content B atpmOyTi
ContentPropertyAttribute, LLLO AO3BOAAE BUM3HAYUT BMICT LLIAIXOM
AOAQBOHHS AOHIPDHBOIO EAEMEHTY AO KOHTPOAQ.

O YKLLO BMICT MAE PIAKOBUM TUM, MOXXEMO BUKOPMCTOBYBATU
BAAQCTMBICTb ContentStringFormart 3 MOXAMBICTIO JOOPMATYBAHHS.

O B IHLLOMY BMMAAKY MOXHAO BUKOPUCTATU BAQCTMBICTE ContentTemplate,
o6 30A0TM DataTemplate AAd BUKOPUMCTAHHS MiA 4OC PEHAEPUHTY
KOHTEHTY.

O AAbTEPHATMBA: BAOCTUBICTL ContentTemplateSelector tmny
DataTemplateSelector Takox A03BOASE oOmpatm DataTemplate, npote
HQ OCHOBI AESKOI BAOCHO 30AQHOI YMOBM.

O YcCi NOPOAXKEHI KAOCU MAIKOTb AOCTYM AO LLMX BAQCTMBOCTEM, LLLOO
CJOOPMYBATU BUBEAEHHSA CBOrO KOHTEHTY.



O Kaac ContentPresenter, no cyTi, NPE3EeHTYE KOHTEHT.

O €AMHE MICLLE AAS OTOAOLLIEHHS — BCcepeanHi ControlTemplate o6'ekta
ContentControl a0 OAHOIO 3 NOPOAXEHMX KAQCIB.

O Toal OrTOAOLLYEMO IX HO MICLLI MOSBM BAXKXAHOIO KOHTEHTY.

O BumsHavyeHHs BAOQCTMBOCTI TargetType aagd ControlTemplate npu
BUKOPUMCTAHHI ContentPresenter npusseae A0 TOro, WO i
BAQCTMBICTb Content HEABHO MPUB'KETLCA AO BAOCTUBOCTI Content
BIAMOBIAHOTO eAemeHTy ContentControl.

O [MpoTe MOXHA MPUB'A30TM ACHI IBHO AO BDAXKAHOTO EAEMEHTY.

<ControlTemplate x:Key="ButtonTemplate" TargetType="{x:Type Button}">

<ContentPresenter Content="{TemplateBinding ToolTip}" />

</ControlTemplate>



O YKLLO NPMCBOITM BAOCTMBOCTI 3HO4YEHHA Header, WPF po3ragHe
BAQCTMBICTb Header o6'ekta ContentControl, wob HesBHO
NPWB'430TK AQHI AO BAQCTMBOCTI Content npeseHTtrepa.

O AHOAOTIYHO LLYKATMME BAACTMBOCTI HeaderTemplate ta
HeaderTemplateSelector, Lo HEABHO MNPUB'I3A0TUCb AO BAOCTMBOCTEM
ContentTemplate ta ContentTemplateSelector.

O OcCHOBHE BMKOPUCTAHHYA — B ControlTemplate aAAq eAeMeHTy
HeaderedContentControl abo nopoAXXeHOro BiA HbOro KAQCY.

<ControlTemplate x:Key="TabItemTemplate" TargetType="{x:Type TabItem}">
<StackPanel>

<ContentPresenter ContentSource="Header" />

<ContentPresenter ContentSource="Content" />
</StackPanel>

</ControlTemplate>




O ICHYIOTb MPABUAQ TOTO, LLLO BIAODBpaXKaTMe ContentPresenter.

O dko saactmeocTi ContentTemplate abo ContentTemplateSelector
30AQHO, BU3HAYEHUM BAOCTUMBICTIO Content 00’ eKT AOHMX MATUME
30CTOCOBAHMM AO HbOTO resulting data template.

O AHQAOrIYHO MpPU 3HOXOAXEHHI data template NoTpiOGHOro Tmny B
OOAQCTI BUAMMOCTI eaemeHTy ContentPresenter, it will be applied.

O dKkLo 06'eKT-KOHTEHT € Ul-eAeMEHTOM QDO BiH MOBEPTAETLCH
KOHBEPTEPOM TUMIB, EAEMEHT BIAODPOXKAETLCH HAMPSAMY.

O JKLLO OB'EKT € PIAKOM QDO PIAOK NMOBEPTAETLCS BIA KOHBEPRTEPO TUIMIB,
MOro OyAe NPMCBOEHO BAAQCTMBOCTI Text eaemeHTy TextBlock 3
MNOAQABLLMM BIAODPOXKEHHAM HA EKPAHI.

O Pewrta o6’ekTiB MaIOTb METOA TOSHNG(), LLLO 30CTOCOBYETLCH AO HUX TA
PE3YALTAT BUBOAMTLCA B eAEMEHTI TextBlock.



O ItemsControl MiCTUTb 3MIHHY KIAbKICTb eAeMeHTIB ContentPresenter
TA AO3BOAJE BIAODPOXKATM KOAEKLLIIKO EAEMEHTIB (items).

O Ue 6a30BMM KAQC AAT HOMNOLUMPEHILLUKX collection controls, 3okpema
ListBox, ComboBox 1a TreeView.

O JKLLO NOTPIBHO MNPOCTO BUBECTU HO EKPAH HADID EAEMEHTIB KOAEKLLI,
KPALLE BUKOPUCTOBYBATH ItemsControl 3amiCTb HMX (KpaLLa
eJOEKTMBHICTD).



O 303BM4AM NPUB’ I3YETLCSH KOAEKLLIM, 9KA PEAAIZYE IHTEPDEMC
IEnumerable, Bia piBHg View Model A0 BAOCTTMBOCTI
ltemsControl.ltemsSource.

O TAKOX AOCTYMNHA BAACTMBICTb Ifems, aka BIAOOPA3UTbE EAEMEHTA
MNPWB’ 43AHOI KOAEKLILL,

O OBUABI BAOCTMBOCTI BUKOPUCTOBYIOTbCS AAS BUBEAEHHS EAEMEHTIB KOAEKLLII

HQA €KPAH, MPOTE TIAbKM OAHOIO BUAY B MEXAX KOHTEKCTY (ABO TIAbKM
ltemsSource, abo AuLLEe Items).

O [HOKLLE EAEMEHTU KOAEKLIT CTAHYTb read-only.

O AA9 BUBEAEHHS KOAEKLLT, 9K HE peaAidye IEnumerable noTtpibHO
AOAQBATU Il EAEMEHTM 30 AOMOMOTOKO BAOCTMBOCTI Items.

O BAQCTUBICTb Items HEABHO 3AQCTOCOBYETHCA MPU OTOAOLLIYBOHHI EAEMEHTIB
KOAEKLLIT B 9KOCTI BMICTY eAaeMmeHTy ItemsControl y XAML.

O [Mpote 3a BUKOPUCTAHHI MV VM yacTilue 6epeTbCd BAOCTMBICTb
ltemsSource.



O KoOXEeH eAEMEHT KOAEKLLIT HEIBHO OrOPTAETHCH KOHTEMHEPHMM
enemeHTom ContentPresenter.

O TrN KOHTEMHEPHOIO EAEMEHTY 3AAEXMTD BIA TUMY BUKOPUCTAHOTO
collection control (ComboBox — B eaAemeHT ComboBoxltem).

O BaactmsocTi ltemContainerStyle 1a ltemContainerStyleSelector
AO3BOAAOTb CTUAIZYBATU KOHTEMHEPHI EAEMEHTM.

O HeoOlXxiAHO, LLOO NPEeACTABAEHI CTUAI OYAM HALLIAEHI HO KOPEKTHUM TUIT
KOHTEMHEPHOIO EAEMEHTY YIMPABAIHHS.

O HanpuKAQA, AAS LiIStBOX TUIMOM LLIABOBOTO CTUAIO MA€E OyTu ListBoxltem.



O  AHAAOTIYHI BAOCTMBOCTAM KAQCY ContentControl i Takox
AO3BOASAIOTH OOUMpaTn DataTemplate Ha ocHOBI custom condition.

O 94k iBaactmsictb Content, BOHM HESBHO MPMB’43yIOTb AO BAOACTMBOCTEM 3
TMMM X HO3BAOMM B templated parent, K110 30A0HO BAOCTUMBICTb
TargetType 3 ControlTemplate.

O AA AEKIABKOX EAEMEHTIB YMPABAIHHS HA3BM BIAMOBIAHMX BAOCTUBOCTEM
He CrniBNAAQIOTh.

O ToAl MOXHQ BUKOPUCTOBYBATK BAACTMBICTE ContentSource as a shortcut
AAQ TIPUB' 93k BAOCTMBOCTEM Content, ConfentTemplate 1a
ContenfTemplateSelector.



BAacTuBicTb ItemsPanel KAQCY

ltem \C‘ ontrol

O Mae 1n ltemsPanelTemplate, ki AO3BOAIE 3MIHIOBATU TUM
NAHEAI, 9Ky BUKOPUCTOBYE collection control AAq MAkKeTy.

O AAg kacToMizaLl LLABAOHY ItemsControl Maemo 2 BAPIAHTM 30AEXHO
BIA CMIOCOBY PEHAEPUMHIY ACHIPHIX EAEMEHTIB KOHTPOAQ.

<ControlTemplate x:Key="Templatel" TargetType="{x:Type ItemsControl}"

ckPanel Orientation="Horizontal" IsItemsHost="True" />

rolTemplate>

O AABTEPHATMBA: OTOAOCUMO EAEMEHT ltemsPresenter, ki 30AQ€, KyAnH
OyAe BIADEHAEPEHO BIAMOBIAHI EAEMEHTMU.

O Len eneMeHT Byae 30MIHATUCH B MpOoLEC] pOBOTHM NPOrPAMM HA
actual items panel.

<Cont rr‘.lTempl ate x: [\ey—" Te—'fﬂpl ate2" Tar getType e="{x: Type ItemsCont rol}">

<ItemsPresenter />

</ControlTemplate>



BAacTusicTh AlternationCount

<ListBox ItemsSource="{Binding Users}" AlternationCount="3">

<ListBox.ItemContainerStyle> AO3BOAJAE MO-PIZHOMY
<Style TargetType="{x:Type ListBoxItem}"> CTI/I/\i3YBC]Tl/1
<Setter Property="FontSize" Value="14" /> .
<Setter Property="Foreground" Value="White" /> O/\bTeE)HOTMBHI
<Setter Property="Padding" Value="5" /> KOHTENHEPMW.
<Style.Triggers> "
<Trigger Property="ListBox.AlternationIndex" Value="0"> 3AAQEMO TPIMKY AAF
<Setter Property="Background" Value="Red" /> AlternationCount,
</Trigger> -
<Trigger Property="ListBox.AlternationIndex" Value="1"> UiOf?éAOTVI3FN3HI.
<Setter Property="Background" Value="Green" /> CTUAI Items, HOAQAI
</Trigger> LLer LuabAoH byae
<Trigger Property="ListBox.AlternationIndex" Value="2"> MOBTOPIOBATUC.
<Setter Property="Background" Value="Blue" />
</Trigger> CTBOPIOEMO CTMAb
</style.Triggers> AAS item containers
</Style>
</ListBox.ItemContainerStyle> 3O-AC”70AAOFOK3
</ListBox> BAQCTMBOCTI

ltemContainerStyle.



[TpOAOBXEHHS KOAY

<ListBox ItemsSource="{Binding Users}" AlternationCount="3">
<ListBox.Resources> AK QABTEPHATMBY MAEMO
<AlternationConverter x:Key="BackgroundConverter"> OFOAOLUEHNN EKIEMITAAD
<SolidColorBrush>Red</SolidColorBrush> AlternationConverter aas
<SolidColorBrush>Green</SolidColorBrush> KO>KHOI BAQCTHBOCTI, LLLO
<SolidColorBrush>Blue</SolidColorBrush> MAAATAE 3MIHAM.
</AlternationConverter>

. LLi BAQCTMBOCTI
</ListBox.Resources>

MNPUB'3YEMO AO

<ListBox.ItemContainerStyle>

, BAQCTMBOCTI
<Style TargetType="{x:Type ListBoxItem}"> Alternationindex 1a
<Setter Property="FontSize" Value="14" /> KOHBEPTEPOA.

<Setter Property="Foreground" Value="White" />

<Setter Property="Padding" Value="5" />

<Setter Property="Background"”
Value="{Binding(ItemsControl.AlternationIndex),
RelativeSource={RelativeSource Self},
Converter={StaticResource BackgroundConverter}}"

</Style>
</ListBox.ItemContainerStyle>
</ListBox>

James Smith

Robert Johnson

Maria Garcia

Jane Pearson
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ItemsConirol

O AO03BOAFE BIAODDPOXATU AOHIPHI items y rpynax. AAg iX rpynyBaHHs B Ul
NOTPIOHO BUKOHATM KIAbKQ KPOKIB:

O 1) MNMpwue’'da3atm CollectionViewSource 3 0OAHUM QDO KIAbLKOMO EAEMEHTAMM
PropertyGroupDescription A0 MNpPeACTABAEHOI pAHiLLE KOAEKLLI Users.

O 2) BCTAHOBMMO T 9K 3HAYEeHHS ItemControl.ltemsSource, a NnoTim 3a0AQMO
GroupStyle.
O MMpukaaa: ob6'ekTt CollectionViewSource, oroAoLLeHMM B CEKLLII Resources:

<CollectionViewSource x:Key="GroupedUsers" Source="{Binding Users}">

<CollectionViewSource.GroupDescriptions>

<PropertyGroupDescription PropertyName="Name"
Converter="{StaticResource StringToFirstLetterConverter}"

/>

</CollectionViewSource.GroupDescriptions>
</CollectionViewSource>




BAacTuBicTb GroupsStyle kaacy
ltemsControl

using System;
using System.Globalization;
using System.Windows; Y AQHOMY BUMAAKY MAEMO
using System.Windows.Data; TIAbKM AEKIAbKQ 06’ eKTiB User,
TOMY TPYNYBAHHA 3A HA3BOIO
namespace CompanyName.ApplicationName.Converters HEe NPU3BEAE AO YTBOPEHHS
{ royn.

[ValueConversion (typeof (string), typeof (string))]

public class StringToFirstLetterConverter : IValueConverter AOAOQMO KOHBEPTEP, LLLO
( NOBEPTATUME MEPLLY AITEPY

public object Convert (object value, Type targetType, object parameter, Fg%@oégiéBﬁo%\BclgArg%BmHy
{ Culturelnfo culture) BAQCTMBOCTI Converter.
if (value == null) return DependencyProperty.UnsetValue; Y KOHBEPTEPI 3AACEMO THMU

return value.ToString() [0]; FA)(éIaI;I\EOSIEIII3€OA{_I|SIIBI-e|ISTepO X

atpubyTti ValueConversion.

public object ConvertBack (object value, Type targetType, Y metoai Convert()

object parameter, CultureInfo culture) NepeBipIEMO BAAIAHICTb
{ BXIAHOTO NapameTpa input
TA NMNOBEPTAEMO 3HAYEHHA
DependencyProperty.Unset
Volllue, AKLLLO BOHO AOPIBHIOE
Null.

return DependencyProperty.UnsetValue;




[TIpOAOBXEHHS KOAY

<ItemsControl ItemsSource="{Binding Source={StaticResource GroupedUsers}}"
FontSize="14">
<ItemsControl.GroupStyle>
<GroupStyle>
<GroupStyle.HeaderTemplate>
<DataTemplate>
<TextBlock Text="{Binding Name,
Converter={StaticResource StringToFirstLetterConverter}}"
Background="Black" Foreground="White" FontWeight="Bold"
Padding="5,4" />
</DataTemplate>
</GroupStyle.HeaderTemplate>
</GroupStyle>
</ItemsControl.GroupStyle>
<ItemsControl.ItemTemplate>
<DataTemplate DataType="{x:Type DataModels:User}">
<TextBlock Text="{Binding Name}" Background="White" Foreground="Black"
Padding="0,2" />
</DataTemplate>
</ItemsControl.ItemTemplate>
</ItemsControl>

As we do not
need, or would
not be able to
convert anything
back using this
converter, the
ConvertBack
method simply
returns the
DependencyPro
perty.UnsetValue
value.

By attaching this
converter to the
PropertyGroupD
escription
element, we are
now able to
group by the first
letter of each
name.



O AAa pocTyny Ao 06’'ekty GroupedUsers (3
cekui Resources) tmny
CollectionViewSource HeEOOXIAHO
BUKOPMCTOBYBOTM BAACTMBICTb
Binding.Source.

O AQAI OTOAOLLYEMO LLUABAOH AQHMX, LLLO
BU3HAYATMME, K BUTAFAATUME 3ATOAOBOK
KO>XXHOI TpYruM, Y BAOCTUBOCTI
HeaderTemplate.

O BUKOPUCTOBYEMO EKIEMMAIP
StringToFirstLetterConverter, aKmi TAKOX
OTFOAOLLIYBABCS Y BIAMOBIAHIN KOAEKLLII
PECYPCIB, TA 30AQEMO KIAbKAO OA30BMX
CTMABOBMX BAOCTMBOCTEMN.

O T1OTIM BM3HAYAEMO APYITMM LLIAOAOH AQHMX,
KM BCTOHOBAIOE, 9K OYAE BUTAIAQTH KOXEH
item y KOXHin rpyni.

James Smith
Jane Pearson

Robert Johnson

Maria Garcia




O  AEKOPATMBHMM EAEMEHT — LLE BUA KAQCIB, fKi BIADMCOBYIOTLCA MOBEPX YCIX
Ul-eAeMEHTIB HO CMeLIOABHOMY AEKOPATUBHOMY MPOLLIAPKY (adorner
layer).

O PeHAEPUHT HE 3AAEXMUTL BIA HOAALUTYBOHb Panel.ZIndex.

O KoXeH AEKOPATUBHMIM EAEMEHT NPUB’'A3aHMIN A0 eAeMeHTY TNy UIElement 1a
PEHAEPUTLCA HE3AAEXHO TA BIAHOCHO no3uuil and independently rendered in
a position that is relative to the adorned element.

O The purpose of the adorner is to provide certain visual cues to the
application user.

O For example, we could use an adorner to display a visual representation of Ul
elements that are being dragged in a drag and drop operation.

O Alternatively, we could use an adorner to add “handles” to a Ul conftrol to
enable users to resize the element.

O As the adorneris added to the adorner layer, it is the adorner layer that
is the parent of the adorner, rather than the adorned element.

O In order to create a custom adorner, we need to declare a class that extends
the Adorner class.



O When creating a custom adorner, we need to be aware that we
are responsible for writing the code to render its visuals.

O However, there are a few different ways to construct our adorner
graphics; we can use the OnRender or OnRenderSizeChanged
methods and a drawing context to draw basic lines and shapes, or we
can use the ArrangeOverride method to arrange .NET controls.

O Adorners receive events like other .NET controls, although if we
don't need to handle them, we can arrange for them to be
passed straight through to the adorned element.

O In these cases, we can set the IsHitTestVisible property to false and this
will enable pass-through hit-testing of the adorned element.



[MpukAaA of a resizing adorner that
lets us resize shapes on a canvas

using System;

using System.Windows;

using System.Windows.Controls;

using System.Windows.Controls.Primitives;
using System.Windows.Documents;

using System.Windows.Input;

using System.Windows.Media;

namespace CompanyName.ApplicationName.Views.Adorners
{

public class ResizeAdorner : Adorner
{

private VisualCollection visualChildren;
private Thumb top, left, bottom, right;

public ResizeAdorner (UIElement adornedElement) : base (adornedElement)
{

visualChildren = new VisualCollection (this);

top = InitializeThumb (Cursors.SizeNS, Top_DragDelta);

left = InitializeThumb (Cursors.SizeWE, Left_DragDelta);

bottom = InitializeThumb (Cursors.SizeNS, Bottom_DragDelta);

right = InitializeThumb (Cursors.SizeWE, Right_DragDelta);




private Thumb InitializeThumb (Cursor cursor,
DragDeltaEventHandler eventHandler)

Thumb thumb = new Thumb /() ;
thumb.BorderBrush = Brushes.Black;
thumb.BorderThickness = new Thickness (1) ;
thumb.Cursor = cursor;

thumb.DragDelta += eventHandler;
thumb.Height = thumb.Width = 6.0;
visualChildren.Add (thumb) ;

return thumb;

private void Top_DragDelta (object sender, DragDeltaEventArgs e)
{
FrameworkElement adornedElement = (FrameworkElement)AdornedElement;
adornedElement .Height =
Math.Max (adornedElement .Height - e.VerticalChange, 6);
Canvas.SetTop (adornedElement,
Canvas.GetTop (adornedElement) + e.VerticalChange);

private void Left_DragDelta (object sender, DragDeltaEventArgs e)
{

FrameworkElement adornedElement = (FrameworkElement)AdornedElement;
adornedElement .Width =

Math.Max (adornedElement .Width - e.HorizontalChange, 6);
Canvas.SetLeft (adornedElement,

Canvas.GetLeft (adornedElement) + e.HorizontalChange);




[TpOAOBXEHHS KOAY

private void Bottom_DragDelta (object sender, DragDeltaEventArgs e)

{

FrameworkElement adornedElement = (FrameworkElement)AdornedElement;
adornedElement .Height =

Math.Max (adornedElement .Height + e.VerticalChange, 6);

private void Right_DragDelta (object sender, DragDeltaEventArgs e)
{

FrameworkElement adornedElement = (FrameworkElement)AdornedElement;
adornedElement .Width =

Math.Max (adornedElement .Width + e.HorizontalChange, 6);

protected override void OnRender (DrawingContext drawingContext)

{
SolidColorBrush brush = new SolidColorBrush(Colors.Transparent) ;

Pen pen = new Pen(new SolidColorBrush (Colors.DeepSkyBlue), 1.0);
drawingContext .DrawRectangle (brush, pen,
new Rect (-2, -2, AdornedElement.DesiredSize.Width + 4,

AdornedElement .DesiredSize.Height + 4));




protected override Size ArrangeOverride (Size finalSize)
{

top.Arrange (
new Rect (AdornedElement .DesiredSize.Width / 2 - 3, -8, 6, 6));
left .Arrange (
new Rect (-8, AdornedElement.DesiredSize.Height / 2 - 3, 6, 6));
bottom.Arrange (new Rect (AdornedElement .DesiredSize.Width / 2 - 3,
AdornedElement .DesiredSize.Height + 2, 6, 6));
right.Arrange (new Rect (AdornedElement.DesiredSize.Width + 2,
AdornedElement .DesiredSize.Height / 2 - 3, 6, 6));
return finalSize;

protected override int VisualChildrenCount
{

get { return wvisualChildren.Count; }

protected override Visual GetVisualChild(int index)
{

return visualChildren[index];




BUKOPUCTAHHSA KACCY

Adorners need to be inifialized in code and so, a good place to do

this is in the UserControl.Loaded method, when we can be certain
that the canvas and its items will have been initialized.

Note that as adorners are purely Ul related, initializing them in the
control's code behind does not present any conflict when using MVVM.
Loaded += View_Loaded;

private void View_Loaded (object sender,

RoutedEventArgs e)
{

AdornerLayer adornerlayer

AdornerLayer.GetAdornerLayer (Canvas) ;
foreach (UIElement uiElement in Canvas.Children)

{

adornerlayer.Add (new ResizeAdorner (uiElement));
}




BUKOPUCTAHHSA KACCY

<Canvas Name="Canvas">
<Rectangle Canvas.Top="50" Canvas.Left="50" Fill="Lime"
Stroke="Black" StrokeThickness="3" Width="150" Height="50"

<Rectangle Canvas.Top="25" Canvas.Left="250" Fill="Yellow"
Stroke="Black" StrokeThickness="3" Width="50" Height="150"
</Canvas>

we just need a Canvas panel named Canvas and some shapes to
reSize- R MainWindow




LLIcOAOHI3ALLII eAeMEHTIB
YRNPCABAIHHS

Bci Ul-eAeMeEHTH, MOPOAXKEHI BiA KAOCY Control, nocTa4yatotb AOCTYM AO
IX BAQCTMBOCTI Template.

BAacTmBicTb TMNY ContfrolTemplate Ta A0O3BOASIE MOBHICTIO 3AMIHUTH
CTOHAQPTHUM NMOYATKOBMM LLIGOAOH.

<Button Content="Go" Width="100" HorizontalAlignment="Center">
<Button.Template>
<ControlTemplate TargetType="{x:Type Button}">
<Grid>
<Ellipse F1l1l="Orange" Stroke="Black" StrokeThickness="3"
Height="{Binding ActualWidth,
RelativeSource={RelativeSource Self}}" />

<ContentPresenter HorizontalAlignment="Center"
VerticalAlignment="Center" TextElement.FontSize="18"
TextElement .FontWeight="Bold" />
</Grid>
</ControlTemplate>
</Button.Template>
</Button>




LLIaOAOHI3ALLIA eAeMeHTI

v = -

YNPABAiHHS

O Ha BIAMIHY BiA CTUAIB, NpK oroAoLLeHHI ControlTemplate Ta BCTOHOBAEHHI
BAOCTMBOCTI TargetType y KoAeKLil Resources 6e3 ampekTmem x:Key, BOHA
He OyA€ HEFIBHO 30CTOCOBAHA AO BCIX KHOMOK Y AOAQTKY.

O NMomumaka komniaauii: Each dictionary entry must have an associated key.

O 3aMICTb LLbOro NOTRIBHO 30AAQTU AMPEKTMBY X:Key 9BHO AAS BAOCTUBOCTI
Template eAeMeHTy YNPABAIHHS 3i CTUAIO.

O If we want our template to be applied to every control of that type then we
need to set it in the default style for that type.

<ControlTemplate x:Key="ButtonTemplate" TargetType="{x:Type Button}">

</ControlTemplate>

<Style TargetType="{x:Type Button}">
<Setter Property="Template" Value="{StaticResource ButtonTemplate}" />




3HAOYOHHS BAOCTUBOCTEMU 3A3BUHAM
He 3aAJI0TbCA XXOPCTKO

[TOKM HE NOTPIOHO MOXAMBOCTI AAS KOPUCTYBAYIB 3AAQBATM BAQCHI
KOAbOPM ON our templated controls.

<Button Content="Go" Width="100" HorizontalAlignment="Center"

Background="Orange" HorizontalContentAlignment="Center"

VerticalContentAlignment="Center" FontSize="18">

<Button.Template>

<ControlTemplate TargetType="{x:Type Button}">
<Grid>
<Ellipse Fill="{TemplateBinding Background}"
Stroke="{TemplateBinding Foreground}" StrokeThickness="3"
Height="{Binding ActualWidth,
RelativeSource={RelativeSource Self}}" />
<ContentPresenter HorizontalAlignment="{TemplateBinding
HorizontalContentAlignment}"
VerticalAlignment="{TemplateBinding
VerticalContentAlignment}"
TextElement.FontWeight="{TemplateBinding FontWeight}"
TextElement.FontSize="{TemplateBinding FontSize}" />
</Grid>
</ControlTemplate>
</Button.Template>
</Button>




O Tenep >XOPCTKO 3AAAQHI 3HAYEHHS 3AQCTOCOBYIOTbCA HO BAACHE button
control, 3a BUKAKOYEHHAM BAACTUBOCTI StrokeThickness.

O AAd KAQcy Button HemMae BAQCTMBOCTI, 9KY MOXXHQA BUKOPUCTATU AAF
PO3KPUTTS LLIET BHYTPILLUHbOI BAOCTUBOCTI EAEMEHTA YIPABAIHHS.

O 9KkOu e BDYAO MPOBAEMOID, MOXAMBO OYAO O PO3KPUTU 3HAYEHHS
BAQCTMBOCTI Y BAQCHIN MPUKPINAEHIM BAOCTUBOCTI TA MPUB'43ATUCH AO
HbOrO HO KHOMLL:

<Button Attached:ButtonProperties.StrokeThickness="3"

O MoXeMo 3po0buTK TaK BCepeAMHI control template:

<Ellipse

Stroke="{Binding (Attached:ButtonProperties.StrokeThickness) }"



O Obepitb EAEMEHT
YMNPABAIHHA TO HOTUCHITb
F4, L1106 BIAKPUTM BIKHO
Properties.

O Y kareropil
Miscellaneous 3HAMAITb
BAQCTMBICTb Template.

O HaATMCHyBLUM HO
MOAEHBKMMN KBOAPAT
CnpaBa 0H6epPITb B MEHIO
Convert to New
Resource...

Create ControlTemplate Resource

Name (Key)
o TextBoxControlTemplate

Define in
O Application
@ This document

@ Resource dictionary




[TPpUKACGA LLAOAOHY AAS TexiBox

<ControlTemplate TargetType="{x:Type TextBox}">
<Border Name="border" BorderBrush="{TemplateBinding BorderBrush}"
BorderThickness="{TemplateBinding BorderThickness}"
Background="{TemplateBinding Background}"
SnapsToDevicePixels="True">
<ScrollViewer Name="PART_ContentHost" Focusable="False"
HorizontalScrollBarVisibility="Hidden"

VerticalScrollBarVisibility="Hidden" />
</Border>

<ControlTemplate.Triggers>
<Trigger Property="IsEnabled" Value="False">

<Setter Property="Opacity" TargetName="border" Value="0.56" />
</Trigger>

<Trigger Property="IsMouseOver" Value="True">

<Setter Property="BorderBrush" TargetName="border"
Value="#FF7EB4EA" />

</Trigger>
<Trigger Property="IsKeyboardFocused" Value="True">
<Setter Property="BorderBrush" TargetName="border"
Value="#FF569DE5" />
</Trigger>
</ControlTemplate.Triggers>
</ControlTemplate>




O BcepeamnHi enemeHTy Border npucyTtHin ScrollViewer 3 Ha3Boto
PART_ContentHost.

@)
@)

Mpedoikc PART_ BKA3YE, LLLO LLEW EAEMEHT YMNPABAIHHS NOTRIOEH B LLIADAOHI.

[ iHILIQAI3aLIl TEKCTOOKCA MPOrPAMHO AOAQIOTLCH 06'ekTn TextBoxView
10 CaretElement B 06'ekT ScrollViewer.

Taki cNeuiaAbHO IMEHOBAHI EAEMEHTM TOKOXX MNOTRIOHO PeECTPYBATH B
OTFOAOLLIYIOYOMY KAQCI.

BKAKOYEHHS LLUX IMHOBAHMX EAEMEHTIB YIMPABAIHHSA Y BAOCHI LLUABAOHMU
AO3BOASJE MATPUMYBATU ICHYIOYY COYHKLLIOHOABHICTb.



MPUKAGA: BOXKO, QA NPALLIoE

<TextBox Text="Hidden Text Box">
<TextBox.Template>
<ControlTemplate TargetType="{x:Type TextBox}">
<ContentPresenter Content="{TemplateBinding Text}" />
</ControlTemplate>
</TextBox.Template>
</TextBox>

O XO0Y4 TEKCTOOKC BMBEAE 3AAQHE TEKCTOBE 3HAYEHHS, Y HBOTO HE DyAe
BHYTPILLUHbOTO ©OOKCA, 9K Y 3BU4AMHOTO.

O EaemeHT ContentPresenter noba4mtb PAAOK TA 30 3AMOBYYBAHHAM BUBEAE
Moro B eanemeHrTi TextBlock.

O Moro BAOCTUBICTb Text BCE LLLE MPMB’ 130HA A0 BAOCTMBOCTI Text HaLLOro
TEKCTOOKCY, TOMY Mpm dOOKYCYBAHHI BIH MOBOAUTUMETLCA 9K | 3BUYAMHUMA

TEKCTOOKC.

O MOMEHT FOKYCYBOHHS HE BUAHO, OCKIABKM HE AOACHO BIAMOBIAHMX
TpUrepis.




[TpuUKpiNnA€HHS BAOCTUBOCTEM

CTBOPUAMO KHOTIIKY, 9KA AO3BOAITUME 30AATU APYre tooltip message, Lo
BIAODPOXKATUMETLCA Mpun control is disabled.

using System.Windows;

using System.Windows.Controls;

namespace CompanyName.ApplicationName.Views.Attached

{
public class ButtonProperties : DependencyObject

{
private static readonly DependencyPropertyKey
originalToolTipPropertyKey =
DependencyProperty.RegisterAttachedReadOnly ("OriginalToolTip",
typeof (string), typeof (ButtonProperties),
new FrameworkPropertyMetadata (default (string)));

public static readonly DependencyProperty OriginalToolTipProperty =
originalToolTipPropertyKey.DependencyProperty;

public static string GetOriginalToolTip (
DependencyObject dependencyObject)

return
(string) dependencyObject.GetValue (OriginalToolTipProperty);




[TpOAOBXEHHS KOAY

public static DependencyProperty DisabledToolTipProperty =
DependencyProperty.RegisterAttached ("DisabledToolTip",
typeof (string), typeof (ButtonProperties),
new UIPropertyMetadata (string.Empty, OnDisabledToolTipChanged)) ;

public static string GetDisabledToolTip (
DependencyObject dependencyObject)

return (string)dependencyObject.GetValue (
DisabledToolTipProperty) ;
public static void SetDisabledToolTip (

DependencyObject dependencyObject, string wvalue)

dependencyObject.SetValue (DisabledToolTipProperty, value);
}




[TPOAOBXEHHSA KOAY

public static void OnDisabledToolTipChanged (DependencyObject
dependencyObject, DependencyPropertyChangedEventArgs e)

Button button = dependencyObject as Button;

ToolTipService.SetShowOnDisabled (button, true);

if (e.0OldValue == null && e.NewValue != null)
button.IsEnabledChanged += Button_IsEnabledChanged;

else 1f (e.0OldValue != null && e.NewValue == null)
button.IsEnabledChanged —-= Button_IsEnabledChanged;

private static void Button_IsEnabledChanged (object sender,
DependencyPropertyChangedEventArgs e)

Button button = sender as Button;
if (GetOriginalToolTip (button) == null)

button.SetValue (originalToolTipPropertyKey,
button.ToolTip.ToString()) ;

button.ToolTip = (bool)e.NewValue ?
GetOriginalToolTip (button) : GetDisabledToolTip (button);




O HacamkiHeLb, 30CTOCOBYEMO 3HAYEHHS BAOCTMBOCTI €.NewValue,
LLLOO BM3HAYMTM, 3AAQBATU OPUINIHAABHMM YK disabled tooltip AAd
BAQCTMBOCTI TOOITip eAEMEHTA YIPABAIHHS.

O JKLLO eAEMEHT YMNPABAIHHS 30AI9HMIM, 3HO4YEHHS €. NewValue byae true,
a OpPUriHAAbHKMIM tOOltip Byae NOBEPHYTO.

O dkuo kKHomka is disabled, BiaobpaxxatmmeTtbcs disabled tooltip.

O MOXEeMO BUKOPUCTATU MNPUKPINAEHY BAOQCTMBICTD:

<Button Content="Save" Attached:ButtonProperties.DisabledToolTip="You must

correct validation errors before saving" ToolTip="Saves the user" />



O AAG BNOPAAKYBOHHS KIABKOX ICHYIOYMX EAEMEHTIB YMPOABAIHHA AEIKMM
YMHOM 303BMYOM BUKOPUCTOBYIOTb OO’ eKT UserControl.

O TpoTte arg NobyAoBU reusable control, 3okpema address control,
HOMATAEMOCH BIAOKpEMUTU these BIA HALLIMX ViEWS, OTOAOLLIYIOHM IX Y
nanti Controls Ta NPOCTOPI IMEH BCEPEAMHI MPOEKTY.

O T[lpH OrOAOLLIEHHI TOKMX EAEMEHTIB YMPABAIHHS 3A3BMYAM BM3HAYAOTb
BAQCTMBOCTI 30AEXHOCTI Yy code behind.

O lMokn Hemae business-related functionality B eAeMeHTi YIPABAIHHS,
HOPMOABHO BUKOPMCTOBYBATKM code behind Aand 0B6pO0OKM MOAIN.

O JKLLO eAEMEHT YNPABAIHHS business-related, MOXHA BUKOPUCTOBYBATH
View Model.



House/Street

address contro| [

Country

<UserControl x:Class=

"CompanyName .ApplicationName.Views.Controls.AddressControl"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006"

xmlns:d="http://schemas.microsoft.com/expression/blend/2008"
xmlns:Controls=

"clr—namespace:CompanyName.ApplicationName.Views.Controls™"

mc: Ignorable="d" d:DesignHeight="300" d:DesignWidth="300">
<Grid>

<Grid.ColumnDefinitions>
<ColumnDefinition Width="Auto" SharedSizeGroup="Label" />
<ColumnDefinition />
</Grid.ColumnDefinitions>
<Grid.RowDefinitions>
<RowDefinition Height="Auto" />
<RowDefinition Height="Auto" />
<RowDefinition Height="Auto" />
<RowDefinition Height="Auto" />
<RowDefinition Height="Auto" />
</Grid.RowDefinitions>




[TPOAOBXEHHS KOAY

<TextBlock Text="House/Street" />
<TextBox Grid.Column="1" Text="{Binding Address.HouseAndStreet,
RelativeSource={RelativeSource
AncestorType={x:Type Controls:AddressControl}}}" />
<TextBlock Grid.Row="1" Text="Town" />
<TextBox Grid.Row="1" Grid.Column="1"
Text="{Binding Address.Town, RelativeSource={RelativeSource
AncestorType={x:Type Controls:AddressControl}}}" />
<TextBlock Grid.Row="2" Text="City" />
<TextBox Grid.Row="2" Grid.Column="1"
Text="{Binding Address.City, RelativeSource={RelativeSource
AncestorType={x:Type Controls:AddressControl}}}" />
<TextBlock Grid.Row="3" Text="Post Code" />
<TextBox Grid.Row="3" Grid.Column="1"
Text="{Binding Address.PostCode, RelativeSource={RelativeSource
AncestorType={x:Type Controls:AddressControl}}}" />
<TextBlock Grid.Row="4" Text="Country" />
<TextBox Grid.Row="4" Grid.Column="1"
Text="{Binding Address.Country, RelativeSource={RelativeSource
AncestorType={x:Type Controls:AddressControl}}}" />
</Grid>
</UserControl>




O OCTAHHI 3ANMUTAHHY:

O KOMOIHYBAHHS €AEMEHTIB YMPABAIHHA (CT. 248-252)

O CTBOPEHHS BAOCHMX EAEMEHTIB YNPABAIHHS (CT. 252-259)






