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.NET framework, .NET 5, .Net Core

* NET framework
 Béhovy framework primarné na MS Windows

* Obsahuje m.j. Common Language Infrastructure (CLI), Framework Class Library (FCL), Common
Language Runtime (CLR), podpora vicejazy¢nosti

e Posledni verze 4.8 (2019) .NET Framework tomorrow
» .NET Core i s 1 N S R ] I ™ I IS )
* Oproti .NET frameworku je z principu NET Framework 4.6 — 4.6.2 NET Core 1.0
multiplatformni - = A&
vevys L | EE]
* Free a open-source (MIT), moderné&jsi _ XAMARIN
a VVkonnéjgi p‘h’stup The full version of .NET Sl
e Posledni verze 3.1 (2019)
« NET ol
* Pokracovani konceptu .NET Core
(pfejmenovani) Common layer
1y s . Runti C il -
* Aktudlni verze 6, obsahuje C# 10, F# 6 Xl cinonzuts S Programming

ii%{ NET Compiler Platform Languages

Language innovations

RyudIT, GC, SIMD
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.NET 5
 .NET Standard

* Vrstva architektury, ktera umoznila vyvoj .NET aktudlnim smérem (eliminace .NET Frameworku)

* Formalni specifikace rozhrani .NET APl napfic platformami, jednotna knihovna pro dalsi
navazujici technologie

 NET5 ,nahrazuje” vrstvu .NET Standard a vystupuje jako 'ednotm'/(Jorodukt (vC. .NET

standard) sjednocujici vSechny .NET béhové prostredi/aplikacni modely do jedné
platformy.
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Q .NET5 WebAssembly
—0 ry

macOS {\ == €= M

A

DESKTOP MOBILE

_ == .NET Standard 2.1
WPF Xamarin VISUAL STUDIO
Windows Forms

ure
Lo @ NET Standard 2.0
.NET STANDARD

NET 5 <)

[\ ml g5
VISUAL STUDIO CODE _ macos £ BE @ = M

= .NET Standard 2.1
INFRASTRUCTURE




VSB TECHNICKA
” ” UNIVERZITA
OSTRAVA

.NET 6 NET — A unified development platform

e Jedté vice zaméreno na unifikaci > & = 4

aouo wes DESKTOP MOSILE

a univerzalnost platformy jako takové

* Novinky
* Snadnéjsi vyvoj — nové moznosti C# 10 A RIITRRS (R TAve
* VysSivykon a nasazeni (hot reload) R
. Blazor, .NET MAUI —

* https://docs.microsoft.com/cs-cz/dotnet/core/whats-new/dotnet-6

e https://devblogs.microsoft.com/dotnet/whats-new-in-windows-forms-in-net-6-0/



https://docs.microsoft.com/cs-cz/dotnet/core/whats-new/dotnet-6
https://devblogs.microsoft.com/dotnet/whats-new-in-windows-forms-in-net-6-0/
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Windows Forms

e Uzivatelské rozhrani pro systémy Windows (primarne)
* Naslednik MFC (Microsoft Foundation Class Library) v C++

* Dnes i jako soucast .NET 5+ (to neznamena, ze WF jsou multiplatformni)
Pozor na mozné odlisnosti v ramci vyvoje .NET a .NET Framework

* \/lyuziva principu ,event-driven” paradigmatu

e Poskytuje napojeni ovladacich prvkl na systémové Windows API, a to v rdmci
tzv. managed kodu (CLR), coz oproti MFC (kde je vSe na programatorovi) prinasi

VvV eV Y/

* GDI+ - Graphics Design Interface je zakladni soucast Windows a je zodpovédna
za 2D grafiku (prvky Ul, obrazky, atd.) ve vazbé na HW. GDI+ je knihovna (vyssi
uroven abstrakce) pro snadnou manipulaci s grafikou.
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Hierarchie ovladacich prvku
* Veskeré ovladaci prvky Ul jsou dedény z tfidy
Control

 Dalsi dulezitou trfidou je kontejner pro
okna/dialogy — Form

System.Windows.Controls.Control

https://docs.microsoft.com/en-us/dotnet/api/system.windows.controls.control?view=net-5.0

| Control

<< »> Abstract class

* Superseded by new control

ﬂ << ButlonBase >>

Button

CheckBox

RadioButton

% DataGridView

{ DataGrid

% << TextiBoxBase >>

H Label

—| << ListControl ==

ComboBox
ListBox

L‘ CheckedListbox

—| ListView

— Spiitter

TextBox
RichTextBox

4{ GroupBox

—{ PictureBox

—{ StatusBar

— ToolBar

System.Windows.Forms.Form

https://docs.microsoft.com/en-us/dotnet/api/system.windows.forms.form?view=net-5.0

Zdroj: https://www.codeguru.com/csharp/sample chapter/article.php/c11213/Windows-Forms-Controls.htm

# TreeView

—| TabControl

—| ScrollableCaontrol

Panel

\—‘ Flow/Table LayoutPanel

ToolStrip

MenuStrip
StatusStrip



https://docs.microsoft.com/en-us/dotnet/api/system.windows.controls.control?view=net-5.0
https://docs.microsoft.com/en-us/dotnet/api/system.windows.forms.form?view=net-5.0
https://www.codeguru.com/csharp/sample_chapter/article.php/c11213/Windows-Forms-Controls.htm
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Partial tridy

* Klicové slovo umoznuijici rozdéleni specifikace jedné tridy (class, struct,
interface) do vice fyzickych souboru

* Musi byt dodrzen namespace i stejné deklarace (nap¥. private)

* Pri kompilaci dochazi ke spojeni deklaraci

* Klicové slovo partial Ize pouzivat i u metod — deklarace vs.
definice/implementace

* Dulezité pro pripady, kdy tfida je jednak generovana automaticky (designerem)
a zaroven obsahuje vlastni vytvoreny kod
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2 =Inamespace BasicApp
3 {
2 references
4 El partial class Forml
s
6 El F17 <summary>
7 /// Required designer variable.
E /17 </summary>
9 private System.ComponentModel.IContainer components = null;
1@
11 = f17 <summary>
12 /// Clean up any resources being used.
13 MY </ summary>
14 f// <param name="disposing”>true if managed resources should be disposed; otherwise, false.</param:
0 references
15 E| protected override void Dispose(bool disposing)
16
17 El if (disposing 8& (components != null))
18
19 components.Dispose();
20 i
21 base.Dispose{dispesing);
= 22 . =
Form1.Designer.cs® Form1.cs* - 3 Form1.cs [Design] Form1.Designer.cs
24 El #region Windows Form Designer generated code @Basicﬁ.pp
25
2% EH /17 <summary> 1 Flusing System;
27 //{ Required method for Designer support - do not modify 2 using System.[ollections.Generic;
28 /I/ the contents of this method with the code editor. 3 using System.Component.'-mdel;
29 L </ summary> .
1 reference 4 using System.Data;
38 [l private void InitializeComponent() 5 u;j_ng System.Dr‘awing;
31 1 6 - : .
using System.Lin
32 this.buttonl = new System.Windows.Forms.Button(); i g =¥ a3
33 this.5Suspendlayout(); 7 using system.Text;
buttonl 34 1 8 using System.Threading.Tasks;
35 /4 buttonl 9 using System.Windows.Forms;
36 1 -
37 this.buttonl.Dock = System.Windows.Forms.DockStyle.Bottom; 1 .
38 this.buttonl.lLocation = new System.Drawing.Point(@, 427); 11 Inamespace BasicApp
39 this.buttonl.Name = "buttonl”; 12 i
48 this.buttonl.Size = new System.Drawing.Size(gee, 23); 2 references
41 this.buttonl.TabIndex = @; 13 [= public partial class Forml : Form
42 this.buttonl.Text = "buttonl™; 14
] 43 this.buttonl.UseVisualStyleBackColor = truej { .
44 this.buttonl.Click += new System.EventHandler(this.buttonl_Click); 1 refer:zr':e
a5 7/ 15 =] public Forml()
46 // Forml 16 {
47 N_ . . . o 17 InitializeComponent();
48 this.AutoScaleDimensions = new System.Drawing.SizeF(7F, 15F);
49 this.AutoScaleMode = System.Windows.Forms.AutoScaleMode.Font; 18 L }
58 this.ClientSize = new System.Drawing.Size(50@, 450); 19
51 this.Contrels.Add(this.buttonl); 1 reference
52 this.Name = "Forml”; 26 =] private void buttonl_Click(object sender, EventArgs e)
53 this.Text = "Forml"; 21 {
54 this.Resumelayout(false); . .
55 22 9 I MessageBox. Show("TEST") ;|
56 } 23 I }
57 . 24 }
58 #endregion r
50 25 _}
60 private System.Windows.Forms.Button buttonl; 26
61 1
62 1

63
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Designer

* Toolbox
 Databaze komponent, které je mozné
vyuzit v ramci navrhu Ul
* Properties

* Nastavovani veskerych vlastnosti
danych prvk

e Vazba na kdd v souboru
Forml.Designer.cs
* Events
* Definice metod pro zpracovani udalosti
e Vazba na kéd v souboru Forml.cs

1310|d¥%3 13MRG

X0gq|oo]

Search Toolbox P~
I All Windows Forms
4 Common Windows Forms
k  Pointer
Button
CheckBox
82 CheckedListBox
& ComboBox
T DateTimePicker
A Label
A LinkLabel
8= ListBox
ListView
(= MaskedTextBox
] MonthCalendar
G2 Notifylcon
EE  NumericUpDown
ad  PictureBox
=1 ProgressBar
® RadioButton
22 RichTextBox
TextBox
=] ToolTip
= TreeView
4 Containers
Pointer

FlowLayoutPanel
GroupBox

Panel
SplitContainer
TabControl

TableLayoutPanel

4 Menus & Toolbars

Pointer
ContextMenuStrip
MenuStrip
StatusStrip

oi  ToolStrip

I Data

I Components

BR M -

I Printing
I Dialogs
4 General

There are no usable controls in this group. Drag an
itemn onto this text to add it to the toolbox,

Properties
button1 System.Windows,Forms.Button

]2 (B8]
Ta

2

El Design
(Name) button1
GenerateMember True
Locked False
Modifiers Private

E Fokus
CausesValidation True

Bl Chovani
AllowDrop False
AutoEllipsis False
ContextMenuStrip (none)
DialogResult Maone
Enabled True
Tablndex 0
TabStop True
UseCompatibleTextRenderir False
Visible True

E RozloZeni
Anchor Top, Left
AutoSize False
AutoSizeMode GrowOnly
Dock Bottom

Location

Margin

]

MaximumS5ize

=

Minimum5ize

Padding 000
Size 800; 23
E Usnadnéni
AccessibleDescription
AccessibleMame
AccessibleRole Default
E Vzhled
BackColor l:l Control
Backgroundimage |:| (none)
Backgroundlmagelayout  Tile
Cursor Default
FlatAppearance
Flat5tyle Standard
Font Segoe Ul; 9pt
ForeColor - ControlText
Image |:| (none)
ImageAlign MiddleCenter
Imagelndex [ zadny)
Imagekey ] (zadny)
Imagelist (none)
RightToleft Mo
Text button1
TextAlian MiddleCenter
Text

Text pfidruzeny k ovladacimu prvku

~ 0 x

Properties 1 x

button1 System Windows.Foerms.Button

o
button1_Click

MouseCaptureChanged
MouseClick

E Data

(DataBindings)

= Fokus

Enter

(ControlBindings)

Leave
Validated
Validating
B Chovani
ControlAdded
ControlRemoved
HelpRequested
ChangellCues
QueryAccessibilityHelp
StyleChanged
SystemColorsChanged
B Kl
KeyDown
KeyPress
KeyUp
PreviewKeyDown
= Mys
MouseDown
MouseEnter
MouseHover
Mousel eave
MouseMove
Mousellp
E Pretihnout
DragDrop
DragEnter
Dragleave
DragCver
GiveFeedback
QueryContinueDrag
E RozloZeni
DpiChangedAfterParent
DpiChangedBeforeParent
Layout
MarginChanged
Move
PaddingChanged
Resize
E Vzhled
Paint
E Zménéna viastnost
AutoSizeChanged
BackColorChanaed
Click
Vyvold se v pfipadé, Ze dojde ke kliknuti na souéast.
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Zpracovani udalosti

* \/yuziva se principu delegatl pro propojeni udalosti s metodami pro jejich zpracovani
(EventHandler, EventHandler<TEventArgs>)
K dané udalosti se registruji metody, které se v pripadé vyvolani udalosti spusti

* One-to-many notifikace — delegat spusti postupné vsechny registrované metody

 Many-to-one notifikace — delegat umozniuje jednu metodu registrovat/spustit pro vice udalosti
* Vse je dynamické a mlzZe se ménit v prlibéhu provadéni kédu

Udalosti se zpracovavaji/vyvolavaji v urcitém poradi
 Sohledem na jejich vznik

* Sohledem na systémové poradi, napf. pri zobrazeni okna (https://docs.microsoft.com/en-
us/dotnet/desktop/winforms/order-of-events-in-windows-forms?view=netframeworkdesktop-4.8)

Udalosti vznikaji nezavisle, ale zpracovavaji se v hlavnim vlaknu aplikace!

Moznost implementace vlastnich udalosti (event, delegate)
[https://www.tutorialsteacher.com/csharp/csharp-event

this.buttonl.Click += new System.EventHandler(this.buttonl Click);
private void buttonl Click(object sender, EventArgs e)


https://docs.microsoft.com/en-us/dotnet/desktop/winforms/order-of-events-in-windows-forms?view=netframeworkdesktop-4.8
https://www.tutorialsteacher.com/csharp/csharp-event
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DataBinding

* Princip, pomoci kterého je mozné automaticky jakoukoliv, za béhu pristupnou,
vlastnost (Property) ovladacich prvkd zménit i nastavit.

* Simple data binding
» Zakladni moznost propojeni jediné vlastnosti a hodnoty, napr. text v TextBoxu

Binding bindingl = new Binding("Text", textBoxl, "Text", true,
DataSourceUpdateMode.OnPropertyChanged);

textBox2.DataBindings.Add(bindingl);

 Complex data binding
* RozSirena moznost propojeni, kdy se s ovladacim prvkem propojuje cela kolekce, napt.
DataGridView, ListBox, atd. — vyuziti DataSource
var bindinglList = new BindinglList<Person>(people.Members);
var source = new BindingSource(bindinglList, null);
dataGridViewl.DataSource = source;
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Vlastni uzivatelské prvky

* UserControl
e Snadné vytvareni vlastnich uzivatelskych komponent
 V\Se jejiz ,pripraveno” a pouze rozsirujeme zakladni chovani
* Napt. znovupouzitelny formular
« System.Windows.Forms.UserControl

https://docs.microsoft.com/en-us/dotnet/api/system.windows.forms.usercontrol?view=net-5.0

* Control

* Nejnizsi uroven tvorby vlastnich ovladacich prvk
Je treba implementovat chovani, vnitrni logiku i grafickou reprezentaci
Napr. analogové hodiny

System.Windows.Forms.Control
https://docs.microsoft.com/en-us/dotnet/api/system.windows.forms.control?view=net-5.0

* RozSireni stavajicich prvku
* Pokud potfebujeme pouze upravenou funkcionalitu jiz existujiciho prvku
e Zdédime arozsSirime jiz existujici tridu
* Napl. upravena vizualizace prvku (OnPaint)



https://docs.microsoft.com/en-us/dotnet/api/system.windows.forms.usercontrol?view=net-5.0
https://docs.microsoft.com/en-us/dotnet/api/system.windows.forms.control?view=net-5.0
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MDI aplikace

* Multiple Document Interface
 Umoznuje snadno vytvaret vnorena okna a jejich rizeni v ramci jedné aplikace
* Obvykle se vyuzivaji ruzni spravci oken (externi knihovny)

this.IsMdiContainer = true;
Form2 f = new Form2();

f.MdiParent = this;
f.Show();
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Dalsi zdroje

* https://docs.microsoft.com/en-us/dotnet/desktop/winforms/?view=netdesktop-5.0

* https://docs.microsoft.com/en-us/dotnet/desktop/winforms/?view=netframeworkdesktop-4.8

* https://docs.microsoft.com/en-us/visualstudio/designers/windows-forms-designer-overview?view=vs-2019

* https://flylib.com/books/en/3.61.1/
* https://flylib.com/books/en/4.253.1.69/1/

e https://www.youtube.com/watch?v=W6v) c9Mt6A

e https://www.youtube.com/watch?v=s0 luQgVEfw

* Obecné zajimava vyukova videa:
https://www.youtube.com/channel/UCJ3AxeCHGPZkMi3kRfCuiHw



https://flylib.com/books/en/4.253.1.69/1/
https://flylib.com/books/en/4.253.1.69/1/
https://flylib.com/books/en/4.253.1.69/1/
https://flylib.com/books/en/4.253.1.69/1/
https://flylib.com/books/en/4.253.1.69/1/
https://www.youtube.com/watch?v=W6vJ_c9Mt6A
https://www.youtube.com/watch?v=s0_IuQgVEfw
https://www.youtube.com/channel/UCJ3AxeCHGPZkMi3kRfCuiHw

