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Visual Studio Installer

can configure your installation.

Before you get started, we need to set up a few things so that you

Te learn more about privacy, see the Microsoft Privacy Statement.

By continuing, you agree to the Microsoft Software License Terms.

Continue
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Available tab
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Installing — Visual Studio Community 2022 — 17.4.4

Workloads  Individual components  Language packs  Installation locations

@ Need help choosing what to install? More info.

Web & Cloud (4)
@ ASPNET and web development /] A Azure development
Build web applications using ASP.NET Core, ASP.NET, Azure SDKs, tools, and projects for developing cloud apps
HTMLyJavaScript, and Containers including Docker supp... and creating resaurces using NET and .NET Framework.
P Python development Nodejs development
Editing, debugging, interactive development and source Build scalable network applications using Nodejs, an
control for Pythan. asynchronous event-driven JavaScript runtime.

Desktop & Mobile (5)

EE .NET Multi-platform App Ul development ] .NET desktop development
Build Android, i0S, Windows, and Mac apps from a single Build WPF, Windows Forms, and cansale applications
«codebase using C# with NET MAUI using C#, Visual Basic, and F# with NET and .NET Frame.

Location
C:A\Program Files\Microsoft Visual Studio\2022\Community Change

By continuing, you agree to the license for the Visual Studio edition you selected. We also offer the ability to download other software with Visual
Studio. This software is licensed separately, as set out in the 3rd Party Notices or in its accompanying license. By continuing, you also agree to those
licenses.

X Installation details

~ .NET desktop development

-

X

Included

¥ NET desktop development tools

~ NET Framework 4.7.2 development tools
' C# and Visual Basic

Optional

Development tools for NET

NET Framework 4.8 development tools
Entity Framework 6 tools

NET profiling tools

IntelliCode

Just-In-Time debugger

Live Share

MLNET Model Builder

Blend for Visual Studio

F# desktop language support

(BB BcR<BeB<R<]

PreEmptive Protection - Dotfuscator

NET Framework 4.6.2-4.7.1 development t.

Remove out-of-support components

Total space required 8.97 GB

Install while downloading ~ Install

L) s il ol el ac i Al Jasdl Jlaad apaail Jasd) Jlead ciliadle aal
ASPNET and web ki 4alall Jaall Jlaal jial (JUd) Juw e
Web Live plaaiuh ASPNET «usll Glssa il development
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https://learn.microsoft.com/en-us/visualstudio/install/install-visual-studio-versions-side-by-side?view=vs-2022#install-different-editions-of-the-same-major-visual-studio-version-side-by-side
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Installing — Visual Studio Community 2022 — 17.4.4 X

Workloads  Individual components  Language packs  Installation locations

[Bearch components i+ Q] Installation details
NET

~ Visual Studio core editor
\NET 5.0 Runtime (Out of support) The Visual Studio core shell experience, including
syntax-aware code editing, source code control and
\NET 6.0 Runtime (Long Term Support)
\NET 6.0 WebAssembly Build Tools
\NET 7.0 Runtime
NET Core 2.1 Runtime (Out of support) ~ ASPNET and web development

work item management.

NET Core 3.1 Runtime (Out of support) ~ Included

NET Framework 3.5 development tools ~ NET Framework 4.7.2 dnvn\mgxmsnl tools
¥ ASBNET and web development prerequisi.

NET Framework 46 targeting pack
geting p Optional

NET Framework 4.6.1 SDK

l

NET Framework 4.8 development tools
NET Framework 4.6.1 targeting pack

Cloud tools for web development

NET Framework 4.6.2 SDK NET profiling tools

NET Framework 4.6.2 targeting pack Entity Framework 6 tools

NET Framework 4.7 SDK Live Share

NET Framework 4.7 targeting pack UNET Debugging with WSL

NET Framework 4.7.1 SDK IntelliCode

NET Framework 4.7.1 targeting pack Microsoft Teams development tools
Location Remave out-of-support components
C\Pragram Files\Microsoft Visual Studio\2022\Community  Change...
By continuing, you agree to the license for the Visual Studio edition you selected. We also offer the ability to download other software with Visual Total space required 8.53 GB
Studio. This software is licensed separately, as set out in the 3rd Party Notices or in its accompanying license. By continuing, you also agree to those
| — Install while downloading *  Install
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Installing — Visual Studic Community 2022 — 17.4.4 %
Workloads  Individual components  Language packs  Installation locations

Installation details

You can add additional language packs to your Visual Studio installation.
~ Vis
T+

io core editor
owe shell exper

Chinese (Simplified)

Chinese (Traditional)

Czech
English
French
~ ASP.NET and web development
German
+ Included
Raliac ¥ NET Framework 4.7.2 development tools
Japana: +  ASP.NET and web development prerequisi
Korea
Polish evelopment tools

Spanish Entity Framy k 6 tools
Turkish Live Share
NET Debugging with WSL
IntelliCode

Microsoft Teams development tools

Location Remove out-of-support components
C:\Program Files\Microsoft Visual Studio\2022\Communi ty Change

By continuing, you agree to the license for the Visual Studio edition you selected. We also offer the ability to download other software with Visual Total space required 9.45 GB
Studio. This software is licensed separately, as set out in the 3rd Party Notices or in its accompanying license. By continuing, you also agree to those

licenses Install while downloading ~ | Install
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zh-cn, zh-tw, cs-cz, en-us, es-es, fr-fr, de-de, it-it, ja-jp, ko-kr, pl-pl, pt-
br, ru-ru, and tr-tr.
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https://learn.microsoft.com/en-us/visualstudio/install/use-command-line-parameters-to-install-visual-studio?view=vs-2022&preserve-view=true#list-of-language-locales
https://learn.microsoft.com/en-us/visualstudio/install/use-command-line-parameters-to-install-visual-studio?view=vs-2022&preserve-view=true#list-of-language-locales
https://learn.microsoft.com/en-us/visualstudio/install/change-installation-locations?view=vs-2022

Installing — Visual Studio Community 2022 — 17.4.4 X
Workloads  Individual components  Language packs  Installation locations

Visual Studio IDE © Installation details

C:\Program Files\Microsoft Visual Studio\2022\Community > 33268 + Visual Studio core editor

The Visual Studio core shell experience, including
syntax-aware code editing, source code control and
work item management.

Download cache @
C\ProgramData\Microsoft\VisualStudio\Packages 286 GB

B4 Keep download cache after the installatio
[ Keep denload cache atte the ket zion ~ ASPNET and web development

~ Included
Shared components, tools, and SDKs @ ' _NET Framework 4.7.2 development toals

CA\Program Files (x86)\Microsoft Visual Studio\Shared 122 MB +  ASP.NET and web development prerequisi..

‘«
o
B
)
g

NET Framework 4.8 development tools
Cloud tools for web development

NET profiling tools

Entity Framework 6 tools

System cache, tools, and SDKs with fixed locations  3.16 GB

Live Share
NET Debugging with WSL
IntelliCode

AR QQ

Microsoft Teams development tools

Location

Remove out-of-support components
C:\Program Files\Microsoft Visual Studio\2022\Community

By continuing, you agree to the license for the Visual Studio edition you selected. We also offer the ability to download other software with Visual Total space required 9.45 GB
Studio. This software is licensed separately, as set out in the 3rd Party Notices or in its accompanying license. By continuing, you also agree to those
licenses. Install while downloading ~ Install
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https://learn.microsoft.com/en-us/visualstudio/install/troubleshooting-installation-issues?view=vs-2022
https://visualstudio.microsoft.com/vs/support/#talktous
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https://github.com/
https://git-scm.com/
https://visualstudio.microsoft.com/vs/compare/
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Calculate() == 3 * Math.Log8

7: 'Math' does not contain a definition for ‘'Log8'

otential fixes (Alt+Enter or Ctrl+.)
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https://learn.microsoft.com/en-us/visualstudio/ide/create-portable-custom-editor-options?view=vs-2022
https://learn.microsoft.com/en-us/visualstudio/ide/reference/options-text-editor-csharp-formatting?view=vs-2022
https://learn.microsoft.com/en-us/visualstudio/code-quality/roslyn-analyzers-overview?view=vs-2022
https://learn.microsoft.com/en-us/visualstudio/ide/refactoring-in-visual-studio?view=vs-2022
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Quick Actions and Refactorings...

Rename...

Remove and Sort Usings
Peek Definition

Go To Definition

Go To Base

Go To Implementation
Find All References

View Call Hierarchy

Ctrl+.

F2

Ctrl+R, Ctrl+G
Alt+F12

F12
Alt+Home
Ctrl+F12
Ctrl+EK, R

Ctrl+K, Ctrl+T

Track Value Source
Create Unit Tests
Breakpoint

Run To Cursor Ctrl+F10
Force Run To Cursor
Execute in Interactive

Ctrl+E, Ctrl+E

Snippet

Annotation

Outlining
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DateTime now = [:-.5.tETirn-::-.|
1

1
J at is set to the current date and time on this computer, expressed as the local time.
estion based on this context
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https://learn.microsoft.com/en-us/visualstudio/ide/using-intellisense?view=vs-2022
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C# IntelliSense, Visual C++ IntelliSense, JavaScript IntelliSense, and Visual

Basic IntelliSense

Visual Studio search <yl =

Visual Studio menus, options, and aibad 5 Ll Jud 5 &3l 8 a0 38
Visual Studio search, or sl axy (gla¥) (s S 45 5 properties
& 2 dalall Claglaill 5 IDE @ e e de o siall 4031 ) 48y 5k Ctrl+Q

Al ol8a

All

?

[

Code Visual Studio

Manage MuGet Packages...
Project > Manage MuGet Packages...

Manage NuGet Packages for Solution...
Tools » NuGet Package Manager > Manage NuGet Packages for Solution...

o Packa

Tools =

' MNuGet Package Manager > General

5 NuGet Package Manager > Package Sources

Install MuGet targets and build tasks Individual Component
Targets and build tasks for restoring NuGet packages.

Search online for "nuget”

How to use Visual Studio search

Live Share & _xilwll 4S )Lial) =
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https://learn.microsoft.com/en-us/visualstudio/ide/visual-csharp-intellisense?view=vs-2022
https://learn.microsoft.com/en-us/visualstudio/ide/visual-cpp-intellisense?view=vs-2022
https://learn.microsoft.com/en-us/visualstudio/ide/javascript-intellisense?view=vs-2022
https://learn.microsoft.com/en-us/visualstudio/ide/visual-basic-specific-intellisense?view=vs-2022
https://learn.microsoft.com/en-us/visualstudio/ide/visual-basic-specific-intellisense?view=vs-2022
https://learn.microsoft.com/en-us/visualstudio/ide/visual-studio-search?view=vs-2022
https://learn.microsoft.com/en-us/visualstudio/ide/visual-studio-search?view=vs-2022
https://learn.microsoft.com/en-us/visualstudio/liveshare/

<lallSall 5 debugging sessions, terminal instances, localhost web apps
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Call Hierarchy

M

0, Main(string[]) (CalculatorProgram.Program)
teli

)
4 @l Call

CodeLens ladaill e =

(Clagdedll O jpziy (Clagdedll aal o (Je 53l (8 CodeLens <aelay
s dan ol il HLA 5 cciladaill Cilaal s cJaadl pualic o dddagi wall eUadYl
_J);Aj\ 5 yalas

4 Calculator\Program.cs (2)
5 16 : Calculator calculator = new Calculator();

5 16 : Calculator calculator = new Calculator();
4 CalculatorLibrary\Calculatorlibrary.cs (1)

13 : public Calculator(} CalculatorLibrary.cs (13, 16)
CalculatorLibrary. Calculator.ctor()

11 JsonWriter writer:

12

13 public [SEILMELG0

14 {

15 StreamWriter logFile = File.CreateText("calculatorlog.json”);

Go To Definition «a =il ) Jai) =
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function or type definition
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https://learn.microsoft.com/en-us/visualstudio/ide/reference/call-hierarchy?view=vs-2022
https://learn.microsoft.com/en-us/visualstudio/ide/find-code-changes-and-other-history-with-codelens?view=vs-2022
https://learn.microsoft.com/en-us/visualstudio/ide/go-to-and-peek-definition?view=vs-2022

Ctrl+.

Usings Ctrl+R, Ctrl+G

Peek Definition Alt+F12

‘O Go To Definition F12

Go To Base Alt+Home

Go To Implementation Ctrl+F12

Find All References

Call Hierarchy

Run To Cursor Ctrl+F10
Force Run To Cursor

ute in Interactive Ctrl+E, Ctrl+E
Snippet
Cut

(L Past

Annotation

Outlining

Peek Definition <& 25 =

(hatia Cala C._“\a 09 &‘9.\5\ Ji A_ULum G.Uai Peek Definition 3L )@.L.\f
Akl 3,k oll) @liSayy dlawie aild Jal slul) Clagled o 4ilS Gy 5

while (! .TryParse(numInput2, cleanNum2))

Double [from meta B

TryParse([Not when( )]
CompareTo(obj > value);
CompareTo(Double value);

Equals([NotNullwhen( J]
Equals le obj);
GetHashCode();
TypeCode GetTypeCode();

ToString();
ToString(IFormatProvider? provider);
ToString( ? format);
ToString( ? format, IFormatProvider? provi
TryFormat(Span< > destination, charsWr

right);
right);

e

SPC CRLF

-

( Mrite("Thi 5 alid input. an int
numInput2 = Cc

R4


https://learn.microsoft.com/en-us/visualstudio/ide/how-to-view-and-edit-code-by-using-peek-definition-alt-plus-f12?view=vs-2022

Hot Reload cALl Jhaxill 3ale) =

i) a8 alall e

Tools  Extensions  Window  Help L Search = HelloWorld

- B -
Hot Reload
Restart Application
Hot Reload on File Sav

Settings

YA


https://learn.microsoft.com/en-us/visualstudio/debugger/hot-reload?view=vs-2022

Visual Studio get_»

Lo alal) i€y ) oLl oamy o jai] Japuy £ 5 e £ L) Sy canll 120 3
e ill 4 aeluaS IntelliSense pladiv) liSa Visual Studio plaaiul
O dans g ¢ aadaill 285 o1 5 pyaie da 435 )1 Gkl el msaig
Cle gane oo 3ke A5 iy Jaad) Jlaal sl cli€ay ¢ )bl cufiall &
il shadll aladin day yi Al Claial sl dae yull clall lgaliag Al & aall e
NET desktop a3 e XU create a program gl y sLisy 4l
il LS development

.NET desktop development [Vl
Build WPF, Windows Forms, and console applications

using C#, Visual Basic, and F# with NET and .NET Frame...

Claa aladiuly Jaall Qs @liSay 630 J5Y Visual Studio @@ e
Ayl s Jeall Sl 5l Microsoft

Create a program g\ sld)
A i e L) (8 (e

_9‘ (¢ 2 giue Cmﬁu‘ﬁ Gl A & el 3380 e lai Visyal Studio Jueis h.g\ )
A g5 e L) ) Cnaa g g e i

Create a new project 2 g s e ldil yal ¥

V4


https://learn.microsoft.com/en-us/visualstudio/get-started/csharp/visual-studio-ide?view=vs-2022#create-a-program

Visual Studio 2022

Open Get started

show up here for quick

t the top of the list.

o QAN (5 iy cp g pdall Al 8 Bac (i iy o g g e oLd) 52U il
Cre £ 5 e & sl 4 glhall Cilalac Y Al clilall

asfi i) o ye o Aty SllS Jla) ol LS eli€ay «lE e ) all Y
At Sl dledant Al duw Hll GlalSl) e 2l dpaiailly dalial) () gall 408
Al clall) 488 Unoial) Ll e CF sl Gaoh e S IS8 Q) il
a5 All platforms Claiel) 488 446 (e Windows i) 5 languages

All project types abinll g 5l 48S 4238 (e Console aSall sas

Next il saa &5 Console Application aSaill sas 5 gk Al sas

Create a new project

Becent project termplates

E‘ Console Application
& project for cresking & command-ine application thet cen nen on MET Core on
Wi, Linio s mao0s




< Configure your new project s g5 pda (p o< 83U o €
e st I LA Project name ¢ s il ol &0 1 o4 HelloWorld
2a g C:\Users\<name>\source\repos (== yi8¥) a8 gall (30 & 5 piall Hlusa

Next

Configure your new project

Windows Forms App (MNET Framework) o=

Jsels e U Additional information 4lay! cilesleall 3386 (e 0
Create £Li3) 20s &3 Target Framework dawiall 436l & NET 8.0

Additional information

Console Application

AR



Hello World b Gadai e 3 ke 9 g 5 bl £Lih Visual Studio a2
Hello, 4xaidlls ) 4= =1 Console.WriteLine() method < sbul oo xivy
console window aSaill 3as 5 &8 World!

i 3386 8 Visual Studio IDE (e ga¥) cilad) e g 5 piiall il jgldas
Program.cs _ia) Solution Explorer 33Ul »3a (1 Solution Explorer
s A 3S pall i 3280 & Slaplaty Galdll dase nll CH# Clalad Cale #ia

Aaliddl ,Luu Jads

4 AddtoSource Control « 49 Select Repository ~ [}

L) Gl e dalise elal ) sl WL el ol 3
Lilaadasl) CSJM ATREN )Lu&\ elﬁj Slae L types &\}’f‘i\j keywords

dana pll Gilaalatl) 8 403 gaal) Axdafial) 3 juraall b gladll ol AU 5 ) puall &
S il clodle lal Uyl eliSay ¢ mndl Lgniany o g 31 Gl 581 Y
8 Sl i cdama ) iladdall S maa g ) (il cday yall 5 3 piaall X
S U Y il slad] Ausapll Claglaill diay jall daghadll yaas

AL e elas ) ool Q6 e aeliy Lea ey

AR


https://learn.microsoft.com/en-us/dotnet/api/system.console.writeline#system-console-writeline

CalculatorProgram

Program
Main( []1 args)
endApp = ;

Console.WriteLine("Console Calcul
Console.WriteLine("

Calculator calculator Calculator();
while (!endApp)

calculator.Finish();

return;

RS S REH PR IR PRI IPRRTeS | g

Debug > Start Without Debugging Jtia) g3 (e Gadail) Jasdii Tay) 1
Ctrl+F5 e hacall Leall ol 4 glall Al

Yy



Debug | Test Analyze Tools Extensions Windoy

4

Windows

P Start Debugging

[>  Start Without Debugging Ctrl+F5

B Performance Profiler... Alt+F2

[}__{ Relaunch Performance Profiler Shift+Alt+F2
Launch Python Prefiling...

ﬁ.r_;-. Attach to Process... Ctrl+Alt+P

Other Debug Targets

Ste p Inta

Import DataTips ...

:} COptions...

& HelloWorld Debug Properties

Alu )y aa aSaill Bas 5 3380 &8 oy ¢ ¢ gudaill ol Visual Studio gt s 54
il ad gl Y el Hello, World!

BS Microsoft Visual Studio Debug Console
Hello, World!

2l sl e Jarial caSaill sas 5 3280 (3N Y Y

Gilaalatl) Cacal ¢pundatll ) Adleay) doae ) ladadll gazy Caucal Les A
Console.WriteLine("Hello World!"); Js& il Hhaull J8 vl

Y¢



Console.WriteLine("\nWhat is your name?");
var name = Console.ReadlLine();

?" 455335\ Bas 5 3380 ‘_,’_°. What is your name? Ul ) Gladaill 538 (i g3

Console.WriteLine("Hello World!"); Jst il Hhull et .8 4

(S
Console.WriteLine($"\nHello {name}!");

Debug > Start Without w3 G b e AT 8 e Gubill Juadiy o8 )«
Ctrl+F5 Sle Lzl sf Debugging

Slia allat g aSatl) 3o 9 32U 8 oy 5 ¢ Gudaill ¢l 3alel Visual Studio a5
el

Enteruic.kju.'a\jeiaﬂ\ 'BJ;JS.JEU‘;&AW\ s oY)

B Microsoft Visual Studic Debug Console - O *

What is your name?
Georgette

Hello Georgettel

euser\source\reposiHellokorldiHelloWorld\bin\Debug\netg.8\HellokWorld.exe

) exited with code ®.Press any key to close this window . . .

A el ) Jeds Cilay) 5 aSaill 3as g 328U (MY ~lida Lﬁi el VY
) L~ :..~S\

Yo



refactoring and IntelliSense 4:S3ll cilagalil) g ASugl) ale ) aladiad
refactoring ® ¢l aclud o (Kay ) 5Lkl Gy e 5 ke il Ligen
) 36l A jall ciladdaill 4S8 and IntelliSense

name _xiall daews salels a8 c‘)?)i

username _siall naall au) (iiS) A name urdiall (558 LA 50 e 158 580 )
Sialgll & b S Fluan el e il Jss ao pe ek

sale) aaa Fabidl dapudl oYl JlelaY LSl Zlaadll oy aaa Y
username ) name 4aus

Console.WriteLine("\nWhat is your name?");
rhame = Console.ReadLine();

F Y

Rename ‘name’ to 'username’ |z|

username = Console.ReadlLine();

Use discard '_' . m
= $"\nHello {pamef}!");

o {username}!");
Preview changes

Laih oS ga Uil 3 (5305 o5 5 il e puaiall dandi Bl Cadd

:Jst A Jhaud) Jiud IntelliSense (e 3k @l oY) ¥

Console.WriteLine($"\nHello {username}!");

DateTime now = DateTime. S|

Qaall paiell Caia g je a1 WS DateTime class 88 yalic @)A\ Ua
(Jradio g e 8 Ll

DateTime now = DateTime.
}

t to the current date and time on this computer, expressed as the local time.
n based on this context

Lzl sl e 93 jall il 4l dpald 2y M) s Now (oamsall juaiall 20s €
)l 4l ) Ak siie dleals dalsaly cilagdeill s JoSI Tab e

DateTime now = DateTime.Now;
AN syl el st Jaaf o) 13 Jaud o

Al


https://learn.microsoft.com/en-us/dotnet/api/system.datetime

int dayOfYear = now.DayOfYear;
Console.Write("Day of year: ");

Console.WritelLine(dayOfYear);
el
¢lg3) Ladle Cani ¥ el 3 Console.WriteLine oe Console.Write <alias
Z)AY Al (Gaill (e A0 dadadl) G i 128 5 clgielid eyl
& il o3a (pe JS (558 yalll GliSay | Jadl jlasdll i e Lgie ks St
Leiloa sl 4y )l elilagla
AREN 4\3\;.1“\ )ﬁ\ Glaalail) Jaal LS,);\ 5 refactoring Al sale ) ediﬁ.u\ A
ki DateTime now = DateTime.Now; Lkl & now il
bl s e el A ) clia ey
7o 53 Visual Studio o 4aliall cilal @Y1 4y 50 o)) ¢lia 4558 aas Y
Inline temporary variable (swasll Csall il A sale) Alad) 238
ttea Y lalaill & gl juas (50 Glandill e pdass 411 3Y

Console.WriteLine($"\nHello {name}!");
<+ ~ | DateTime oW = DateTime.Now;

i P

Inline temporary variable |I|

X e Console.WriteLine($"\nHello {name}!");
Use implicit type s

I Console.WritelL1in

)ateTimg oW = DateTime.Nowf]

day0fyear = now.Day0OfYear;

dayOfYear = DateTime.Now.DayOfYear;

Preview changes

4elua e Inline temporary variable (el Cigall yaiall 2 A
| DY Pt |

g

f AU =) oy CrHFS Gle Ll 5 313 e gali ol Jaadiiy 289

Yv


https://learn.microsoft.com/en-us/dotnet/api/system.console.write
https://learn.microsoft.com/en-us/dotnet/api/system.console.writeline
https://learn.microsoft.com/en-us/visualstudio/ide/reference/inline-temporary-variable?view=vs-2022

B Microsoft Visual Studio Debug Conscle - O X

What is your name?
Georgette

Hello Georgette!
Day of year: 244

Debug code “ladail) s

iy el e Uiy la a5 Ll clile Camy dmaall Cilaglal) 4US e
e JEY Visual Studio's debugging & sUad¥l musiai alai &ll
iy Jandl oL ) yuaiall (and g e JS A Baa) g Alen Dl Cilaglal
(e sl e Ayl Ciladadll 245 CBl&)Y breakpoints <55 Lalds (e
Ao ) il St L] paaiall dad jas 48S 48 ya

danii U8 username _sxidl dad 435 breakpoint <5 Al (e
bl

S Ayl clebdl Ll e g AbE el K )
G5 4L Console.WritelLine($"\nHello {username}!");
Giladaill jlan paad al i€y | Hlacdl ) sas J f ¢ o8] pun¥1 ialel)
F9 e bxuall & 4 il

.M‘GJ‘:‘;J‘A\M?%}‘U:AL@J\&;\PB)B\JM

YA



Program.cs &
HelloWorld

Console.wWriteLine("\nWhat is your name?");
username = [Co Lel. ReadLine();
Console.WriteLine($"\nHello {username}!");

| day0fyear = DateTime.Now.DayOfYear;

sole.Write("Day of year: ");
Consolel.WriteLine(dayOfyYear);

el Al cdady Taal et Gk e (edady Tl 3§lac-i:g\ Al
F5 e baxll o Debug > Start Debugging sWad ¥ puaias

lend Jaf ctlen) ket g aSaill 3as 5 3380 el Lavie ¥

b el ah s Visual Studio 2 el Gladadll ) jae (A 508 5l 3 gry
D) G el g ¢ Gheal) o Ul i il ddadi e (g sing (53 clagladl
2pal) (a8 gy Gradail) (i gil) Adadi Jua g cclld iy 020058 s 128 Clagledll o

hadl 13 die U e

Do ) Wyl Gy i 48 xal username paiall (558 eslall )yt
Aalay "48) ye ddla)" Add Watch 2235 username G o) (sl
Al 4y Lyl @liSay s Watch window 48] yall 3380 ) il
Console.WriteLine("\nWhat is your name?");
username Cor . ;

JWritelin ame}!");
dayOfYear = DateTime.Now.Da > username OView — "Georgette" o

Console.wWrite("Day of year: ");

Gl Jais JLSY (s AT 3 e F5 e aal 0

e doedidl)l a8 gudaill e ladaill Jaaesd ot US4 ¢ gudaill Jaads 3 jma
Hot Reload g Jraaill sf Jianill s3le) 55 (558 &l &

rocess: [9732] ConsoleApp1.exe

il ae aal)y Visual Studio 8 sUadll zmai Jsa claglrall (30 2 3l
Debugger feature tour gasaxll

¥4


https://learn.microsoft.com/en-us/visualstudio/debugger/debugger-feature-tour?view=vs-2022

Customize Visual Studio yaxais

Osll daw juad Ay 8 Ly Visual Studio addice dgaly panads ol
(sl e el Al Y

&= =l Tools > Options <l jba & clsal jial dwlal) Ly ,s 4 )
Options dialog < ,Lall

8 Environment > General options slall <l LAl & &) dadia A Y
& Blue or Light z& s 3,51 Y Color Theme sl daw sl jusi
A LA AR elat A U JalIL ALASEA ol B Hane (5] i
PACPE PO

00 Fle Edt View Git Project Buld Debug Test Anabze Tools Extensions Window Help |Scarch (Ctilic) P| Hellold - O x
i®@-0 B-2EE 9 - | [pbug -|[anycru | B Helloworld - ¢ B Bl Lib IR =R R |4 LiveShare B

-0 x

4 E s Aln-00
// See https://aka.ms/new-console-template for more information e ‘ o o ‘ ’

Search Solution Explorer (Ctrl+:) ,o|v E]

Console.WriteLine("\nWhat is your name?"); FR Solution HelloWorld' (1 of 1 project)
var username = Console.ReadlLine(); 4 HelloWorld

onsole.WriteLine($"\nHello {username}!"); b #8 Dependencies

int dayOfYear = DateTime.Now.DayOfYear; b c= Program.cs

¥0gjoo]  J210/dX7 JBARS

Console.Write("Day of year: ");
Console.WriteLine(dayOfyear);

F@owoao o E Wl

[

Solution Explorer [MEfSSERTES

=
» Ln: 11 Ch: 1 SPC  CRLF

Uanadi aal ) IDE panadi LA (e diSa s Al Gob oo 2 jall 48 jadl
Personalize Visual Studio



https://learn.microsoft.com/en-us/visualstudio/ide/personalizing-the-visual-studio-ide?view=vs-2022

environment settings 4l Cilalac) yaas
C# s shal aadall Ll Gililae | aladinY Visual Studio ¢n eSS eliSay

Tools > Import _sxaill g3 piuy) cilalae ) o3 il gal A Aailal) day i e Y
and Export Settings

Import and Export Settings Wizard saaill g o) jinl) Cilalae) mdlaa &Y
Next Jull 2as &5 Reset all settings <lalacY) s Guat 33le ) 2aa

i€ 1)) L i) Save Current Settings dalladl cilalacY) dads dsdia &Y
a8 (lalae) (gl Ganadiy Al ol 13 (el sale ) Ji8 40l alilalac ) L oy 53
No, just reset .l @'\J\J&:} Jlaiul s clalae ) Hued sile) BEEIIAN
Next Ul 2as & settings, overwriting my current settings

Choose a Default <lalacy) (o dpial jibl de gana JLA) dadia A €
Finish ¢l 2as o3 Visual C# 3 Collection of Settings

Close @& sl Reset Complete 4laiSall (paill 3ale) dndia b 0

AR



C# &= code editor Cladsill 5 aa aladic) 448

b bl any bl ccile L) Rame ) clledeill Cinai andll 3 3
Jenl Leagd s LIDA Jaill g ciladail) 4,08 Jaai A Visual Studio

Create a new code file 2> 258 cila L&)

aal] damapall ilandaill immy Adlia) 5 daa cala oLl Tl

Continue without code sia) 5l Esc e il Visual Studio ! .
skl Ry il gl 5340 3

s New > File cale o aaa il cdaildl) oy 33 4 File calad) daild (e Y
Ctrl+N e baal

AA) General alall 24l jea New File 2o cale jlgall aje A Y
Open =& 3l i Visual C# Class

Visual g s e el ehle cpaiy ¥ CH# 438 I ) aall 8 o ol b o
- Al Sladdadll ) jae W i g Al L Jell (lans (e 30l JWlS Studio
A p Glaalad calo oa daliaile S

5 Classlas & X

vy



code snippets Cleplail) Cilidaiia arding

Leeladinl i€y code snippets suie Cilaled Clakaiia Visual Studio 8
Cllales cliliiia g5 Al ggrs Ao o caladiuY] Aaild Claaill JS oLy
C#, Visual Basic, C++ <lld & Lo cddliig das p el

e J)void Main kit Caunilien

S svm Gal Gl el & AN Byl Gasd 8 jdsall g )
OV Al e I3l o pad W K1Y SlE Y static void Main Ll e

svim laedll Calaiie Jga Cilaslaa e (5 giay Fiiie i ao e el

Classl.cs™ & X
Miscellaneous Files

System;

svm
Code snippet for “void Main' method
Mote: Tab twice to insert the 'svm’ snippet.

Anal) ciladaill CalviEa ) 0¥ (4 je Tab e Jaaal Y

bl ccald) ) Ciloass Gglu) & 5 static void Main() @i <
C# kil Jsaal ddass 4 Main()

g Y SliSay e jall DAL Aaliall dma ) ilaglarl) it Calias
o S Gl Gy ) JSIA (e liall Aaliall Ciledadl) ik e
e Laal 5 Edit > IntelliSense > Insert Snippet —shita ) )
(o) Bl el alad) Al 8L Galal) sl i) o5 Cerl+K, Ctrb+X
r Al ) e clihiadl Aald a8 C#

Yy


https://learn.microsoft.com/en-us/visualstudio/ide/code-snippets?view=vs-2022
https://learn.microsoft.com/en-us/dotnet/csharp/programming-guide/main-and-command-args/

Classlcs™ & X

8] Miscellaneous File

Systenm,;

Main( [] args)

Code snippet for Console.Wnteline
Shortcut: cw

a class, a constructor, a for loop, an if or L&Y Clélaiae Al paas
2 3all s switch statement

Comment out code <lasaill culilas

o Alall oy pi Jand )5 (e Caia e 3 le a5 ol sV gy clac by
Jaw Slo Aane ) Glaladll LU o elinly) 3245 Ao Visual Studio
Aol Alaall Jil&s of 30l ol IntelliSense JwS! gy Jias liay JUial)

Lemand 5 Y Al dpne ) Glagladll e Galadll gl ¢ ladl

A ) Slalatl) (lany o (3lai Lige s
Main() < sbel) Gai 8 2l Cladeil) Gualy &8 )

// someWords is a string array.
string[] someWords = {

"the",

"quick",

"brown",

"fox",

"Jumps™

}s

Ye



string[] moreWords = {
"over",
"the",
"lazy",
"dog"
¥
// Alphabetically sort the words.
IEnumerable<string> query = from word in someWords
orderby word
select word;

dda 3 3 Y A B Y st 38 LSl s morelords sxiall axiiud ¥ oas Y

> moreWords 4 Jel&ll Cay j2ill das 6)L.m‘\)” el Je glein Slld e Ym
Comment 33l Jlaud) e gdedll 3 sl 5 dabial) dda i) ALl
i) da o alasiinl Juadi i€ 1) el Y1 Jay & (e outt the selected lines

Ctrl+E, Ctrl+C e Laald

- T,

lagdedll e Galaill canna jlas JSAIa I // CH# A Galail) sl dils) &y
Collapse code blocks <leslail) JiS

A 5Y 1A Class] 3 e3lis) &3 s & Wl constructor el s 3 ol 2, Y
@A) ppall solasl) wopall Jial agshi les ccilaleill (mje sl
S 1) sl epniall (e J Y el Gl b4l - okl Adle e (s ging
Lozl g ¢ dinall el (S (6l (8 el pa czeiliall da gl aladinl Juad

Ctrl+M, Ctrl+M e

A aan gl (L) Ladlay 1o st chaid J5Y) Hladdl ) claladl) ABS Laria o3
2l Ade e oY) Lﬁjia,ggﬂ\ Qgﬁu)ﬂ c_u.d\u.uéja_\.; c@}i'&y&@hﬂ\
Outlining 3l o3 aui 5 a1 3 50 Ctrl+M, Ctrl+M e bial i +

Lelashy call of Ay sdall Cadlu¥) Jarca die (ald IS 5k A

Yo


https://learn.microsoft.com/en-us/visualstudio/ide/outlining?view=vs-2022

View symbol definitions Jsa ) <ldy 23 (a2

g 1l el sl gLl ol & sill Cay a3 (and Visual Studio Jose dray
S JEsY) a3kl sas) definition of a type, method, or variable
Go to <yl I JEBY) sl b ge e (g sing cila gl 8 ccsy il
Alia (laglell ) 5 )LaY) 48 2% Sa sl (3 F12 e bauzall 5l Definition
pladinl a5 lede Jand Al Clalaill e Ty 38 5 Jgad ¥ gl 42k

Peek Definition

string type & sl < =i e 3 e 8l Uisen

(= Peek Definition sials string Jsed sl (e a1 Gastall 53 Jail )
Alt+F12 e hacal i 5 gial) daild

s3LI Jals el SlSay String L) oy i e s giad A 33U jelad
LY & A cladaill (e AT g e o 5ok o) s il

oldal LB".)L" e peek definition 4aklall B).L‘aﬂ\ 8yl 33803 el (';5 Y
saalal) (e QA,;Y\ Lﬁ}u‘ ;)'.;J\ GA X ide L.er‘ ng'j;:a g;.ﬁ\ M\ c.u.d\
<laldl) JlasY TntelliSense adddiul

O 48 dana pall lalaill LS e ey 538 Y 1350 IntelliSense 2x
Clilend Gladaall Jualii sl e ¢ il daliall jualisll Jga o glan @l e
parameter details for different L sl Adidall x50 Juesill

overloads of a method
CajaY) (e IS dae LUK amy 4dS JLSY IntelliSense aladin) oliSay LS

L Gin gail) A 3Y

1



the ordered 4 yall Apaill Judlul) delidal Ciladatll (he | 5lan Canal lies
Cla R &2 s Al Lgﬂ\ u...n\.asl\ Ol sa g céaﬁ\ 3as ¢ 3Ly UJ\ strings
A el il

Al Clagdadll LS ) query sl Jiud )

foreach (string str in qu

sl s cladlas e 50t IntelliSense (e Adiie 8380 &l jelain,
query

“ (local variable) [Enumerable< > query

urnerableQuen

bl o) @KU IntelliSense JWS| e\diﬁ.u\_) query L) Ay E\JJ}[ Y
Tab gsl‘;
ST O oyl @by A0l laglaill i ga iy Clagladll A1S ¢ lgily o8 ¥
Tab e (i bl & cw Ja Gk oo duna il cililia e
Console.WritelLine 3 ke il

foreach (string str in query)

{
}

Console.WritelLine(str);

Refactor a name aw¥) 4&lua gl dlgll ale )

glisd 8 3l L) aaly o Js¥1 8 el (e rnia JS30 el (S o Y
Refactor ASsell sale) disda 5 o yai e« slu¥) i puaiall and 58 la yuas
unsortediords ! someWords il dseus saley

Rename 4eudll 2ole) jidl s somelWords il ciy y2i (558 yb5all aa )
F2 e Jarcal ol ¢ gl daild o V) Gusladl 55 58 (g

J)Mj\ww{y\é#‘ C'JAJ\@RCI'I&H]C;‘:‘M‘.‘;J\L\ J\P@JAJ@_LJ

v


https://learn.microsoft.com/en-us/visualstudio/ide/refactoring-in-visual-studio?view=vs-2022

»| T Main(string[] args)

Main( [1 args)

Rename: someWords
Modify any highlighted location to begin renaming.

(] =1 M Include comments

"the", M Include strings

"quick",

Preview changes
"brown", u 9

"fox", Rename will update 2 references in 1 file.
"jumps"
Apply

IEnumerable< > query = word
word
word;

& el o Gie unsortedWords sl au¥l o Jaol Y
Jd Lyl Wl 4 30le) o4 query oxedll Oy 2 unsortedWords
Include comments Cladeill (et HLEAY) 0 e 238 Enter e bl

Rename 4pendl) ale) giiall a jall A

Rename: someWords X
Modify any highlighted location to begin renaming.

Include comments
M Include strings

B Preview changes

Rename will update 3 references in 1 file.

Rename deudll sale) )\jﬂ\ By GA Apply BN j Enter GL: Laal

oaill ) Bl cliladdei & somelWords s seds S A sale ) Cuai
ilelad Gala5 83 sa 5all SOMelords

YA



aSald Baa g (gaala J gl sL) ¥
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Debug your app <lauki sUadl st
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* Create a new project 2 & 5 e ¢l 20a o3 Visual Studio ! .
Lol 3280

Visual Studio 2022

FreEm R Get started
ual Studio, any pro ders, or files that you open will show up here for quick
n anything that you open frequently so that it's always at the top of the list.

Open a

Open a local Visual Studio project or .sln file

All Sl JS 2o Create a new project 2 g g pdia L3 338U & Y
JS 4ald e Windows sl Aauiell 4l e C# 8 &5 languages
aokiadl )l IS A48 e Console ials All platforms sl ekl

All project types

language, platform, g s dall & 515 daially 4alll Cilad o Gl 2a
Next Ul 212 &5 Console App aSaill as 5 gukat @ 1) project type

Not finding what you're looking for?

nstall more tools and features




ﬁ] MET desktop development
Build WPF, Windows Forms, and consale applications
using C#, Visual Basic, and F# with .MET and .MET Frame...

s <€l Configure your new project waall ¢le g jia G sSis3l 4 Y
Next Sl 2aa &5 Caleulator g s_iall aml g 3o (A& S|

Configure your new project

Console App © lnix  ma0S  Windows  Console
Project name
Calculator
Location
C\Users\username\source\repos
Solution
Create new solution

Solution name ®

Calculator

D Place solution and project in the same directory

Project will be created in “C:\Users\username\source\repos\Calculator\Calculator\"

NET 8.0 22» Additional information 4dlay! e slaall 328 & ¢
Create ¢l 2 o5 Target Framework <igiwall jay) Jaal

€Y



Additional information

Console App ¢

Framework @
.NET 8.0 {Long Term Support}

Do not use top-level statements (D

Enable native AOT publish @

"Hello World" 4sal 58y Gladaill Cpecaty Lﬁmj caaall éle g yda C;'\s.)
Solution 338l & Program.cs Sledsill cale das ¢ ) pmdll (8 Lgia yal

Visual Studio ¢ oa¥) slall e 3ale 2a 65 Al s Explorer
dd jall ALl a1 WriteLine E_I)L.u\ Lo @l Gladadl) oly (=
Jaads CliCad F5 le:_ Calaz \5} ?5331\ 3as ¢ 33U gﬂ "Hello, World!"

(elba¥) manas G Gubill Jadi 2y sl g (8 ol EY) el
aSaill 3as 338U (S Y Flie o e Jarial da gibe aSaill 3as o 3380 (i

Caaadail) L)
A gl JWeS) iy

Al Al clualy I (oaey GailiSil)
(Y Al AY) i oLy Ciladail) dil)
Leadlal s easVl e ) diall Gulaill cladl sl
5ol ST Lelaad Cllailail) aens

danall cilualy ) Galasig

CH# b Al dxpmiall Gl I Gany o)

aas oga¥l el 4 Solution Explorer dshall  CaiSive & )
Asaa ) Gladdadl) ) jaa A alal) el Program.cs


https://learn.microsoft.com/en-us/dotnet/core/tutorials/top-level-templates
https://learn.microsoft.com/en-us/dotnet/core/tutorials/top-level-templates

Jsgi A "Hello World" 4pal 381 Glaalaill Jagiul Slalaill ) jae &)Y
Console.WriteLine("Hello World!");

View Git Project Buld Debug Test Analyze Tools Extensions Window g O ——

b= ; Debug ~ AnyCPU ~ P Calculator = [» o2~

Program.cs* & X

[¥ Calculator

Console.WriteLine("Hello, World!");

Explorer Git Changes

Calculator Project Properties
o= g
b= Z

Misc

File Name
- Name of the project file

A Add to Source Control =~ Q} Select Repository ~ Q
Al Gladailly i) Jasial

int a = 42
int b 119;
int ¢ = a + b;
Console.WritelLine(c);
Console.ReadKey();

“ e

<l 8 63 Visual Studio IntelliSense 3t G U sy Cilaabadll Jlaaly Cudd 13)
Lalals Jiay) Jls) s

Y
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% - 0o A: + L | ¥ L1 Chol3 sBC

[ Reudy 4 Add lo Somee Conlrol ~ 4 Selecl Reposilay = (g A
Olsar pmd¥l sl 2l FS e bl by clinll ol Y
(5 skl @ oY) Loy 55 3 Calculator ass!

File Edit View Git Project Build Debug Test Analyze Tools Extensi

Help

L@ E2EAE Y- Debug ~ AnyCPU ~ P Calculator ~

161 8542 + 119 & sana (ayad Al 2SSl Bas g 3080 iddh

B C\Users\azureuser\sourcelreposiCalculator\Calculator\bin' Debug\netf.0\ Calculator.exe

ASail] 3as g 3280 (3D ¢

aﬂ.\S.u ¢JUL dg;.m ér_ 4;,3345\ )Nuaﬂ operator Jadiall Prrty sﬂ.\s.q:i 4@)\{35\ ©
Jicjlaﬂj_nt C = a + b; dae ) Glaladll Hlan & 4 Jadiadl s
- for subtraction, * for multiplication, or / for division 4audll 5l 1 yuall

.‘ﬂjﬂ st - : .....“ .,.N ) ..wj n L. Sowr Nie

Calculator 4swlal) V) pL&Y cilagdadl) 43Ls)
e pia ) dadall Y ladal (e as JST e gana dilia) Jual

Program.cs (& 3 sall Glalill 28S Jaiul cladadll ) jma (4 )
A 3aaall iladedly

// Declare variables and then initialize to zero.

123



int numl = @; int num2 = O;

// Display title as the C# console calculator
app.

Console.WriteLine("Console Calculator in
CH#\r");
Console.WriteLine("----=-=-=--cccccococoonn--

\n");

// Ask the user to type the first number.
Console.WriteLine("Type a number, and then
press Enter");

numl = Convert.ToInt32(Console.ReadLine());

// Ask the user to type the second number.
Console.WritelLine("Type another number, and
then press Enter");

num2 = Convert.ToInt32(Console.ReadlLine());

// Ask the user to choose an option.
Console.WritelLine("Choose an option from the
following list:");
Console.WritelLine("\ta
Console.WriteLine("\ts
Console.WriteLine("\tm - Multiply");
Console.WriteLine("\td - Divide");
Console.Write("Your option? ");

Add");
Subtract");

// Use a switch statement to do the math.
switch (Console.ReadlLine())

{
case "a":
Console.WriteLine($"Your result: {numl} +
{num2} = " + (numl + num2));
break;

case s ¢

¢o



Console.WriteLine($"Your result

{num2} = " + (numl - num2));

break;

case m

Console.WritelLine($"Your result

{num2} = " + (numl * num2));

break;
case "d":

Console.WritelLine($"Your result

{num2} = " + (numl / num2));

¥

// Wait for the user to respond
Console.Write("Press any key to

break;

Calculator console app...");
Console.ReadKey();

F5 e hxal i Calculator L) s Guakaill Jeeil | Y

LSl Bas ¢ 3L i S

e 42, 119 o) ALY ciladetll al eaSatll san 5 330 3 ¥
Al 3 ) geall lliia iidat gan o any

€1

: {numl} -

: {numl} *

: {numl} /

before closing.
close the

B CM\Program Files\dotnet\dotnet.exe

e Calculator 1n C#

Type a number, and then press Enter

42

Type another number, and then press Enter
119

Choose an option from the following list:
a - Add

s - Subtract

m - Multiply

d - Divide
Your option? a
Your result: 42 + 119 = 161
Press any key to close the Calculator console app...




decimal functionality 4 de 4dd g 48l
il 1 (e 2y pall BLaY Clagdeill Juay o ()
Jl s e Watsey s Aol 3391 (5 pus Il sl Y1 s B

“50 - ..:““ O S.. N 119 e‘é)n L;; 42 eg‘)j‘ (..hﬂll.é‘j LB.'.‘T‘M\ JM M \.J!
Ay Gl L sa

B C\Program Files\dotnet\dotnet.exe — O x

Console Calculator 1n C#

yvpe a number, and then press Enter

ype another number, and then press Enter

an option from the following list:

a - Add
s - Subtract
m - Multiply
d - Divide
Your option? d
Your result: 42 / 119 = 0
Press any key to close the Calculator console app...

A el o) e Jaall DA (e 2801 (pesnt] ilaglatl 73
Jaiul g a8l paie il Ctrl+H (e Jaral Program.cs Lose o« )

Find and Replace
Jlaiay) Jais 8 float «iS)y the control aSadll paie & int <iS) ¥
Replace field

““a Main(string[] args)
~ int

float

Aa@-*

Match case LeleSh 4l dailan s Cojal) AUl dlae ligal yasty o8 ¥
Alt+C, Alt+W e bzl i (oSaill jaic 3 and Match whole word

1A%



Gl Jiiiil AltHA e bzl ol Replace all JSI Jladind 45580 2o ¢
search and replace JlaiwYl

@, Main(string[] args)

s* Current Document

119 22=ll e 42 20all Al & (5 530 35 calculator Gakd Qe a8 0
il e Y G e W V) Gadaill duay

B CAProgram Files\dotnet\dotnet.exe — O by
e Calculator 1n C#

ype a number, and then press Enter
Type another number, and then press Enter
119

Choa

m - Multiply
d - Divide
Your option? ¢
: 42 /119 = 0.3529412
cey to close the Calculator console app...

COall (amy ol jal A8 Ay pbe G L) e 1508 Gukill mual Y
Loyl 4y pdal) dae Y1 Gl (e Gaadaill (Sa s Glaladll e 4dlal)

Y float _uxiall die JS 023 Find and Replace pSadll juaic axiiul 1
& Convert.ToInt32 sl Jis JS iy double
Convert.ToDouble

119.75 a8 0 Je 42,5 &8 )1l 218 & calculator (gl Juadiy o8V
AL Jphal U e W) a5 oy piial) sl O Gaadail) Jis,

¢A



B C\Program Files\dotnet\dotnet.exe — O by

e Calculator 1n C#

oose an mptﬂﬂn from the following list:
a - Adc

5 - EubtqaL
m - Multipl

J 119.75 = 0.3549060 9
ose the Calculator console app...

) 34 dall SLeY) sae (4l eliSay Revise the code aud 8
I)e[yug;téﬁﬂiﬂ\;LEﬁLicgysaaﬂ

Jalaiy ¥ kil (K15 ey palall ) Al AV ke (aaty Coed )
Jaws o axiina) Jas) Uadl Jis handle exceptions <leliin) aa e
8 (adgia ye Gia JB) gl tall e dadll G geadiiall Jsla 13) (JU)
non- A pe A pajm o dbd (aje ol (Jaall e Gukil) e g
A=d e ne numeric result

o Leadge daai g Aaildl) andiaall JAy) eladl Gy e sk 36 Ligen

divide by zero Jiall Ao dauidll Usd sl

Uadll ol jelay o5 caSaill 3as 5 (Gaadad daay 28 ¢ jiiall e a8 ) daud cilgla 1)
Al Clagdadll ) a8

Exception Unhandled

¥ K System.DivideByZeroException: ‘Attempted to divide by zero.”

b Exception Settings

¢9


https://learn.microsoft.com/en-us/visualstudio/get-started/csharp/tutorial-console?view=vs-2022#revise-the-code
https://learn.microsoft.com/en-us/visualstudio/debugger/debugger-feature-tour?view=vs-2022
https://learn.microsoft.com/en-us/visualstudio/debugger/debugger-feature-tour?view=vs-2022

Clagdedll Jagin) Program.cs 4 .Uaall 138 ae dalaill cilaglail) yai Ui
Al lalaill case "d" 4 dalall
// Ask the user to enter a non-zero divisor until they do so.
while (num2 == 0)
{

Console.WriteLine("Enter a non-zero divisor: ");
num2 = Convert.ToDouble(Console.ReadLine());

}

Console.WriteLine($"Your result: {numi1} / {num2} = "
+ (numl / num2));
break;

}
Lebie switch skl o (5 ging (Al andll g ) ang ectibalasl] Jlaind aay
:A§ﬂjd\3*lj¢4au

ole.ReadLine(})
le.WriteLine(%"Your result: {numl} + {num2} = " (numl + num2});
le.WriteLine($"Your result: {numl} - {num2} = " (numl - num2});

e.WriteLine(%"Your result: {numl} * {num2} ' (numl * num2}};

iteLine( n-zero dis
ert.Tol e.ReadLine());

result: {numl} / {num2} =" (numl / num2}};




e g oAl a8 Gadail)l by aall e a8 ol dandy a8 Ladie (Y
nonzero number ¢ jia e G ) 28 s ) g)

B CA\Program Files\dotnet\dotnet.exe — O et

ator 1n C#

a number, and then press En

another number, and then press Enter

0
Choose an option from the following list:

a Ao

m

d y
Your option? d
Enter a non-zero

da non-zZero

Your res
Press any ke close the Calculator console app...

format (i) Ul #Sla)

Al iy Gopdil) deay (B )a Gubaill o g Lain Ganol s il 13)
Aol cilalail) ) a8 ) Uaal)

System.FormatException: ‘Input string was not in a correct format.”

Jeﬁﬂ:|

WriteLine("Ct a P Exception Settings
WriteLine(™\
WriteLine("\ts
WriteLine("\tm
iriteLine("\td
.Write("Your option?

L Lgalaal 3l cilaplal) 3 Lua ke ) liSay o LY 138 aid]
Revise the code cladaill daa) ya

iy chyma ) lagleil) 288 o Jalxill Program 4 e alie Y e Yo
Calculator and Program (uid . Glinki s

o)



bulk of luall dee (3 SV ¢ ) ae dalaill Calculator 4l s
Aallas g aodiuall dgal 5 ao Juldll Program 44l A5 5 the calculation
user interface and error-handling sasY!

A4l Calculator sxaall 4l Caal s Program.cs (o s JS <adal )

class Calculator

{
public static double DoOperation(double numl, double
num2, string op)

{

double result = double.NaN; // pefault value is "not-a-
number" if an operation, such as division, could result in an error.

// Use a switch statement to do the math.
switch (op)

{

case "a
result
break;

case "s":
result
break;

case "m":
result
break;

case "d":
// Ask the user to enter a non-zero divisor.
if (num2 != 9)

{
}

break;
// Return text for an incorrect option entry.
default:
break;

numl + num2;

numl - num2;

numl * num2;

result = numl / num2;

}

return result;
}

}

oy



:‘;J\ﬂ\ j;.ﬂ\ ‘_Ar_ Program Baaa 448 L:A:\\ Caal Al

class Program

{
static void Main(string[] args)
{
bool endApp = false;
// Display title as the C# console calculator app.
Console.WritelLine("Console Calculator in C#\r");
Console.WritelLine("------=----=------------- \n");

while (!endApp)
{
// Declare variables and set to empty.
// Use Nullable types (with ?) to match type of
System.Console.ReadlLine
string? numInputl = "";
string? numInput2 "
double result = 0;

// Ask the user to type the first number.

Console.Write("Type a number, and then press
Enter: ");

numInputl = Console.ReadlLine();

double cleanNuml = ©;
while (!double.TryParse(numInputl, out cleanNuml))

{

Console.Write("This is not valid input.
Please enter a numeric value: ");
numInputl = Console.ReadlLine();

}

// Ask the user to type the second number.
Console.Write("Type another number, and then

press Enter: ");
numInput2 = Console.ReadlLine();

double cleanNum2 = 0;
while (!double.TryParse(numInput2, out cleanNum2))

{

oy



Console.Write("This is not valid input. Please
enter a numeric value: ");
numInput2 = Console.ReadlLine();

}

// Ask the user to choose an operator.
Console.WriteLine("Choose an operator from the
following list:");
Console.WriteLine("\ta
Console.WriteLine("\ts
Console.WriteLine("\tm - Multiply");
Console.WriteLine("\td - Divide");
Console.Write("Your option? ");

Add");
Subtract");

string? op = Console.ReadlLine();

// Validate input is not null, and matches the pattern

if (op == null || ! Regex.IsMatch(op, "[a|s|m|d]"))
{

Console.WriteLine("Error: Unrecognized input.");
}

else

{

try
{

result = Calculator.DoOperation(cleanNuml,
cleanNum2, op);
if (double.IsNaN(result))
{
Console.WritelLine("This operation will result
in a mathematical error.\n");
}
else Console.WritelLine("Your result:
{0:0.##}\n", result);
}

catch (Exception e)

{

Console.WriteLine("0Oh no! An exception occurred
trying to do the math.\n - Details: " + e.Message);

}

o¢



}

Console.WriteLine("----=-=-=-=-----ccccccuuun- \n");

// Wait for the user to respond before closing.

Console.Write("Press 'n' and Enter to close the app,
or press any other key and Enter to continue: ");
if (Console.ReadlLine() == "n") endApp = true;

Console.WriteLine("\n"); // Friendly linespacing.

}

return;

}
}
Sinly Judal F5 Je laacal ol Caleulator ) 2~ Y

dbie Saili oadi (o o 119 W11 e 42 &8 1) dendy 8 g lalal) ail €
-aalll) A5La) ddaall

B C:\Users\azureuser\source\repos\Calculator\Calculator\bin\Debug'\net6.0\ Calculator.exe - m} X

Press ‘n° and Enter to close the app, or press any other key and Enter to continue:

esult in a mathematical error.

n' and Enter to ose the app, or press any other key and Enter to continue: _
aSail) san g gk (93 ) HUAT s dplead) Cililasl) e 2y 3all 6 ya) (V) SliSay

(naa e B oa il 1) bl 8 4 pdall (SLY) e Bl 2 aa g LS
Asalia Uad st Je Jiastiud
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https://learn.microsoft.com/en-us/dotnet/csharp/language-reference/builtin-types/nullable-reference-types

Close the app Gxbil &)
Calculator Gakai 3lels (Jzally 483l a8 &1 13) |
Visual Studio & Output z! AY) ¢ 3 Glel ¥

Program.cs & X -
Calculator "fy Calculator.Progr 'i'E, Main(string(] arg
System; +

Calculator

100 % -

Output = I X

(CoreCLR: DefaultDomain): Loaded "C:Y

' (CoreCLR: host): Loaded '"C:\Users)

" (CoreCLR: + Loaded ' .

" (CoreCLR: y: Loaded 'C:\Progrz

' (CoreCLR: L }: Loaded "C:%Progre

"dotnet.exe' (CoreCLR: L ) "C:\Progrz
The program '[34544] dotnet

inkat bis) Ctr]+S (Ao bacal Visual Studio 2 .Y
(Add Git source control) Git ias 2 aSaill jaic ddLa)

Visual Jxas Git § 2 sisse ) atilia) 6 e 5338 ¢ b el mual Gf any Y
Oe Bl Lpaladin) S Al Git @ sl alasiuly g dddeall o322 Studio
IDE

relilaglad a5 Cua 3aa Gt §2 st oLk 1) Git = clilagled Ly )]

aic 4l axs Visual Studio o Jisd (8 2 s sall Al Ly 3 6 )
Git 23> 2 Add to Source Control Jyaall 8 aSadll

Python Environments = So Git

I~ Add to Source Control T Select Repository = [ i

o1


https://git-scm.com/

GitHub ) J 523l Jisuily 28 Create a Git repository s>l g e &Y

Create a Git repository

Push to a new remote
©) GitHub
Azure DevOps
Other
g’? Existing remote

l;ﬂ Local only

Initialize a local Git repository

Local path (D C\Users\UserName\sources\repos\MyNewApp
.gitignore template (D Default (VisualStudio)

License template (1) None

Add a READMEmd (D
Create a new GitHub repository
Account ‘R Sign in..
Owner
Repository name (0 MyNewApp
Description

| Private repository (i

Create and Push Cancel

paal) £3 giuall Gl galdll Alaall a8 ga () 13 GHEE &3 sl al ee ol
Ad) U s sl xSy 53 s gl i) Gl ey Las ¢ ual i) (S s

AL Joalds (5 yiw cdlen giua L3 20 Create and Push gday eLi) 2as Y

Al Ly i b

Solution Explorer ~Git Changes

TLo/0a &0

g—" master «

T MyNewApp [

oy



Visual Studio ¢ Git actions <s) 2} aladiu)
Visual Studio A Jay & A5 8 giall Git Dlel a¥ s g0 padle i Lad

sl /s paball el V) aae Up/Down Jaw/ el agull jelii o
el 138 aladdin) Sy s éle 58 8 outgoing/incoming commits
Bk el 3l (ol ads sl 82 ) 5 el 3l (6l aad

Uae 2 8 Up/Down Jawy/ ey US| R ENR (O 1 IR T
View Outgoing/Incoming 2.\ sil/ bzl

il 3 AL e @yt e Pencil paba Wil Gl e o
Git &l s 3380 & G i)l @l e jal el 138 oas eliSay

use git phaaivl liay clildle Je g2 gl Sile) jaY sl Git Al 3
fetch, pull, push, and sync for version control in Visual Studio

Hlaal @?S;.J\ OJMJQA\J ‘M@Glt e\dala.n\‘\_as:&d); JJ..‘)AS\ 43):.43
Visual Studio

oA


https://learn.microsoft.com/en-us/visualstudio/version-control/git-fetch-pull-sync?view=vs-2022
https://learn.microsoft.com/en-us/visualstudio/version-control/git-fetch-pull-sync?view=vs-2022
https://learn.microsoft.com/en-us/visualstudio/version-control/git-with-visual-studio?view=vs-2022
https://learn.microsoft.com/en-us/visualstudio/version-control/git-with-visual-studio?view=vs-2022

Code complete 41aiSall 4 ) Cilagdail) ;4| al)

d,q\.,_"\:a Calculator d..g.\.ka LAx: Q\M\ % A..gdaj\ ;\ﬁ}.} Caad c'BJ;)l\ Y @
« »S) 5. handles computing resources s sall 3 ) s ae GV (Gulail)
user input errors pxaiuall Jia) eUadl alara aa Jalaiy g

:aa )y ISa 8 LIS Lol cilagledl) Gyl

class Calculator
{

public static double DoOperation(double numil,
double num2, string op)

{

double result = double.NaN; // Default value

is "not-a-number" which we use if an operation, such
as division, could result in an error.

// Use a switch statement to do the math.
switch (op)

{

case "a":
result
break;

case "s":
result
break;

case "m":
result
break;

case "d":

// Ask the user to enter a non-zero divisor.
if (num2 != 0)

{
¥

break;
// Return text for an incorrect option entry.
default:
break;

numl + num2;

numl - num2;

numl * num2;

result = numl / num2;

}

return result;

o9



class Program

{

static void Main(string[] args)
{
bool endApp = false;
// Display title as the C# console calculator app.
Console.WriteLine("Console Calculator in C#\r");
Console.WriteLine("------------------------ \n");

while (!endApp)
{

// Declare variables and set to empty.
// Use Nullable types (with ?) to match type of
System.Console.ReadLine

string? numInputl = "";
string? numInput2 "y
double result = ©;

// Ask the user to type the first number.
Console.Write("Type a number, and then press
Enter: ");
numInputl = Console.ReadLine();

double cleanNuml = ©;
while (!double.TryParse(numInputl, out cleanNuml))
{
Console.Write("This is not valid input.
Please enter a numeric value: ");
numInputl = Console.ReadlLine();
}

// Ask the user to type the second number.
Console.Write("Type another number, and then
press Enter: ");
numInput2 = Console.ReadLine();

double cleanNum2 = 0;
while (!double.TryParse(numInput2, out cleanNum2))
{
Console.Write("This is not valid input.
Please enter a numeric value: ");
numInput2 = Console.ReadLine();



}

// Ask the user to choose an operator.
Console.WritelLine("Choose an operator
from the following list:");

Console.WriteLine("\ta
Console.WriteLine("\ts
Console.WriteLine("\tm - Multiply");
Console.WritelLine("\td - Divide");
Console.Write("Your option? ");

Add");
Subtract");

string? op = Console.ReadLine();

// Validate input is not null, and matches the pattern

if (op == null || ! Regex.IsMatch(op, "[a|s]|m|d]"))
{
Console.WriteLine("Error: Unrecognized input.");
}
else
{
try
{

result = Calculator.DoOperation(cleanNuml, cleanNum2, op);
if (double.IsNaN(result))
{
Console.WriteLine("This operation will
result in a mathematical error.\n");
}
else Console.WriteLine("Your result: {0:0.##}\n",
result);

}

catch (Exception e)
{
Console.WriteLine("Oh no! An exception occurred
trying to do the math.\n - Details: " + e.Message);

¥
}

Console.WriteLine("------------------------ \n");

// Wait for the user to respond before closing.

Console.Write("Press 'n' and Enter to close the app,
or press any other key and Enter to continue: ");

hy



if (Console.ReadlLine() == "n") endApp = true;

Console.WriteLine("\n"); // Friendly linespacing.

}

return;

sUaid¥) raiai g calculator aSadll 3as g (Gadali A g

el O jae Ao Bael JS8 G calculator ek (oSG sl 8
o4 (paaii el skl Lealiad ) Visual Studio 4 sUadl mosaais
Aoa Al lgall a3 5 LY 5 e Uad ) sriaa g 3adxie o sl 5 yla) <l
Ly O jae pary LIS g caslinl A C# aSadll sas s ki sl @l

Visual Studio & (IDE) 4l<iall , glal)
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Create a new project

Recent project templates

Windews Forms App

A project template for creating o NET Windows Forms (WinForms) App

Ce Windows Desktop

Windows Forms App [ NET Framewark)
A peoject for creating an apphication with a Windows Forms (WinForms) user
nterface

(s Windows Desktop

Windows Forms Control Library (.NET Framework)

A progect for creating controls to use in Windows Forms (WinForms) applications

s Windows Desktop Library

matY Windows Forms Class Libeary

Ap 1 template for creating a class ibrary that targets \NET Windows Forms
WForms)

e Windows Desktop Liorary

s Windows Forms Control Library
i

mplate for creating a control kibrary that targets NET Windows Forms

s o5 HelloWorld § s sial) aul (8 (ST cpaall éle g pia 0 5S53280 3 €
Create L)

Configure your new project

Windows For p (NET Framework)

Frasy k

MET Frame:
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Form zasaill (A daal 5" ) 50" Button aSaill jpaic oty o8 Y

Build Debug Test

Debu g - Ay Y CPU

«5 [Design]* & X

4 Common Controls

Pointer

Button

button

DateTimePicker
Label

LinkLabe

wtBon

MonthCalendar

button] (x aw¥) Huathy A Text =il 23a Properties p=ibasll 3386 & ¢
Enter bl 4 click this )

Properties

button1 System.Windows.Forms.Button

AN IE
RightToLeft Mo
Size 108, 27
Tablndex 0
Tab5Stop True
Tag
Text Click this

TextAlign MiddleCenter

Tocilblas s wafaladlaw [ S

Text
The text associated with the control.
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Properties

btnClickThis System.Windows.Forms.Button

s | 93| F
Bl Design
(Marme) btnClickThis
GenerateMember True
Locked Falze
Modifiers Private
E Focus
CausesValidation True
L
(Mame)
Indicates the name used in code to identify the object.
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Toolbox

Search Toolbox

i All Windows Forms

4 Commeon Controls
Pointer
Button
CheckBox

CheckedListBox

k
=z

ComboBox
DateTimePicker
Label

LinkLabel

= = [

&V labell =i Text _wsh a8 Properties (alladll 83U (e Y
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o' Form1 || 3]

DataBindings

dlick: this

Form gisedll ) daa ) cilalatl) déla)

33U 8l click this LY G5 Wi 158 3l Form mesal 4aiB (h )
Forml.cs

Form1.cs* & X Forml.cs [Design]®

HelloWorld - '::'IQQ HelloWorld.Form1 = g btnClickThis_Click{object sender, EventArgs €}

m.Threading.Tasks;
sing System.Windows.Forms;

elloworld

orm1()

InitializeComponent();

id btnClickThis_Click(object sender, Ever

private void sl ax ¢ 3l Gas JAs dasa ) Giladdadl) (oS Y
LblHelloWorld.Text = "Hello World!",
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2| HelloWorld - ‘;‘ HellioWorld.Form1 = TabtnChckThis_Click{object sender, EventArg «

Helloworld

QO

InitializeComponent()

btnClickThis_Click(

LblHelloworld. Text

Gadaill Jsadill Start sl ) 20 )
00 File Edit View Git Project Build Debug Test Analyze Tools Extensions
. e : - [p start - >

Toolbox
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Open recent Get started
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Create a new project
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Forms (WinForms) applications

Library
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Wisual Basic

dranhy o8 Configure your new project 2l dle g pha (oS5535 S 0
Create L) baaal & Picture Viewer <le 5 pie

Configure your new project

Windows Forms App (NET Framework)
Project name

Pacturelimamer
Location

\Userflame'sources' repos

Place solution and praject in the same dir y

Frarmisssnrk

MET Framework 4.8

Project will be created in *ChUsers) Userhlamesou csh PictureViewer, Pictusrelieses
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b C# Program.cs

Windows Form & i35 Visual Studio uam syl oda 4
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Properties * 0 X

Form1 Systemn.Windows.Forms.Form A\

= |5 |80
RightToLeftLayou False
Showlcon True
ShowlnTaskbar  True
Size 816; 489
SizeGripStyle Auto
StartPosition WindowsDefaultLoc
Tag
Text Picture\!iewer}
TopMost False
Transparencykey
UseWaitCursor  False

Window5tate Marmal

OV sial) Ly 35 8 PictureViewer u=d 0¥) Form <lad gai (el
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Pointer
FlowLayoutPanel

GroupBox

=1 lalan

53

TableLayoutPanel
> Menus & Toolbars
[ Data

Form () 4w Uiyl dlie; TableLayoutPanel Gsé b e 158 @l A
ASadll jemic ey

= Pi el
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JIA (e 20l oSl paie (e Gaadl) dliSa TableLayoutPanell s 4
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Properties * 0 x

tableLayout Panell 'f:-:_,",tt"l'.. Windows.Forms, TableLayoutPane -
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dagdll b Al Dock 4sald e &nl TableLayoutPanell wasi ge Vs
Alaiad) AdlEl) Caatia s 29> sall xSl 3 sa 5 Fill 23> &5 None

Properties * 0 %

tableLayoutPanell System.Windows.Forms. TableLayoutPane ~

ContextMenuStn p
Cursor
Dock

Enabled

Dock
Defines which borders of the control are bound to the
container.

Jpdy Gl 1)« JaSIL Form aaa il TableLayoutPanel aaa s oY)
axall cudidl Wyl TableLayoutPanel ass iy s Al 3 Form asa
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Column and Row Styles ? *

Show: Columns - Size Type
Member Size Type Value Absalute g = pixels
Column Percent  15.00% =

O Percent 1500 = %

Columnd Percent  B5.00%

AutoSize

i} Column and row spanning:
i you want a control to span multiple rows or
columns, set the RowSpan and ColumnSpan
properties on the control,

i) Alignment and stretching:
If you want to align a control within a cell, or if
you want a control to stretch within a cell, use
the control’s Anchor property,

Add Debete Insert

oK Cancel

Column and Row Styles b siuall s 3aac Yl Lalail ) sall o 3a el 8.V 0
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File Edit View Git Project Build Debug Format Test Analyze Tools Extensions
Help Windows L
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Start Without Debugging Ctrl+F5
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Performance Profiler... Alt+F2

Relaunch Performance Profiler Shift+Alt+F2

Launch Python
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+ Reattach to Process Shift+Alt+P

Other Debug Targets
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DAY A g (il a5 o b o AY]

(= o TableLayoutPanel sl Windows Form Designer & .)
flowLayoutPanel il (338 5 93 3 158 3l Containers < Toolbox
TableLayoutPanel & 5_saY) A ) soall jeaial) ALy

o8 o GliSay Fill )l Dock 4xals (et o8 FlowLayoutPanel Jis) | Y
Dock 2aa3 & €2 pa¥) B st 5l e daaldl)

& Common Controls < Toolbox z# & FlowLayoutPanel 3! Y
button] L pSad uaic 4L Button seaial) (358 15 5330 158
button2 e A1 ) saic AlaY Button _aiell (558 5 52 e 1085 8 €

geuill alasin) SSay button3 — buttond d& skl s3gr Al (n ) caal o
aalll

Show a picture e Text aill duals Javas S bytton] Js¥) 0 sl
Clear the picture e Text paill duald aun, o8 button2 L fal |V
Set the background color e Text g=ill 4vald s o8 button3 L)
Close e Text gaill dpald Lavas 28 buttond LY

iaals Lucl FlowLayoutPanel s cleasijis 0¥ aaa usil A
RightToLeft = FlowDirection

Cun Lt i e angy s AR (e G il e 1 31 813 o35 o aay
s DoY) e iy Aall ey e Show a picture LV OsSy
< i sk FlowLayoutPanel
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Close Set the background color Clear the picture Show a picture

L yi e ol F5 bl ial caSaill jualic (<5628 jaal sl ) Jis oliSa,
OV (S ool gl Jadi Y Lghdal A ) 3Y) Start el ) 2as il 5aY)

asadl) jalic glac yus

button] button2 button3 (e «ly alall #3gaill 3 )5 day l 2a g
a8 ST elawd Laid C# (8 slawd) Lial) <l sha andiul buttond

IS dass Y Bse daical ¢ ) 331 JS aass J) 5 Y s 1)
Close &>y L)) )

PNV pprre f’é Name a~Y) ald e dal Properties uaibadl) 3280 Lé Al
closeButton !

Properties
closeButton System.Windows.Forms.Button
=1EGIE
(Applica ettings)
|:DE||:E|Ellr'llﬂlr'lg'Ej
(Name) closeButton

AccessibleDescription

Default
False
Top, Left
AutoEllipsis False
True

GrowOnh

Indicates the name used in code to identify the object.
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backGroundButton ~! ) Set the background color L)
CheckBox sl TableLayoutPanel Jie ¢aSai yaic (gl anl juas elia

Jlgaldl il ¢S A3l

Sl il oSl aladiuly 3l ) LRl ¢ gl Clile i @linladl Sy
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D)l e &8 ¢ S 43) OpenFileDialog Jill

! ColorDialog s OpenFileDialog 5 sSs 48lia) i€y andl) o283
Form z3sill

158 a1l Dialogs < Toolbox (= Windows Form Designer & .)
ColorDialog s s5<ll s OpenFileDialog o sSall (38 5 52

Form Designer Jiul <l sl ¢l Sall jelas ¥

Stretch

Shaw a picturs Clear the picture Set the background color Clase

:Odinald (s o8 5 openFileDialogl 4isal yal ¥
el ) Lhaval Filter 4datll 4pals o

JPEG Files (*.jpg)|*.jpg/PNG Files (*.png)|*.png|BMP Files
(*.bmp)|*.bmp| all (*.*)|
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Y eliay Show a picture L 38 & 523« 158 & Form Designer (& .)
Enter e bl &5 Form 4 Show a picture JJ3) 2as3 «elld (e

328Ul 4wt Adle C# J “ill Visual Studio IDE gl ids Y
Form1.cs sand ¢Apmi )l

Form G.J)A.'J\ all dao pll laaledl) Cale daDlell 508 (i 25

Forml.cs® & X Forml.cs [Design]”

[c* PictureViewer - 0@ PictureViewer_2.Form1

=] System;

System.Windows.Forms;

PictureViewer_2

10)

InitializeComponent();

showButton_Click( sender, Ev

Al Clalatill (e 6 jall a8 e K, Y

oyl o
private void showButton_Click{object sender, EventArgs e)

{
}
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G ATl S ) 3L Aalad) dunse yll Glaalail) llas 381 Clear the picture
&) Method 2 < slul Visual Studio IDE ey 3 e JS 8 ¢(puiiial

Form J 4l Slalaill cale

de ¢« paially Galdll Slaldl) mlles ~38 CheckBox (38 W 52w 18 &) 0
Gl eledin) &4 CheckBox LAY aoje cuaad clall o aaad
checkBox1 CheckedChanged()

ol a5 L saanl) ciladetl) 1 pLid) m ym
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Oyl G

private void clearButton_Click(object sender, EventArgs e)

{
}

private void backgroundButton_Click(object sender, EventArgs e)
{
}

private void closeButton_Click(object sender, EventArgs e)

{
}

private void checkBox1l_CheckedChanged(object sender, EventArgs e)

{
}

g Ladie oy i sl (ol edilaa ) cilallese Gl 8 Loy el ) o5 o (K
inlles &5 Al Eaaall g 2Saill juaic an) o 2l Ll (o 48 (Caoa mlles
IDE el
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¢l aY) 138 awmy OpenFileDialog ¢S« Show a picture ) pdiiw
By ga cala (a e g o sSall cleatn ilaaladl)

z & IntelliSense (e 4158 311 Visual Studio AllSiall y ghaill 4y ji 53
Aldine doae jn Claglsd ALl oL IntelliSense 314

4 Show a picture LW 35 B33 158 58 Form Designer * .\
sl il Ldsall o) 2SU showButton Click() < st

IntelliSense 53U idl £} G i)y § U Slandl 8§ s S) Y

showButton_Click(

{

if]

i mE “ if
Code snippet for if statement
Mote: Tab twice to insert the 'if’ snippet.

IFormatProvider

o e Tab Jascal if 4l 4K edai s TntelliSense 3386 ) 5 of cang ¥
SIAE ff dlen JLaSY

showButton_Click(

054l IntelliSense 33U (aain dellaiu op i€ly true s .t
openFileDialogl

openFileDialogl &l @

& 3dls IntelliSense <l yi s (L) 4 5S) openFileDialogl = .1
ShowDialog() 4€ 4 I OpenFileDialog J callu¥l s pailad

Jia dadaill &8 o @ay () odAY) Adlal e SEY
openFileDialogl.ShowDialog()

A ) Al == (5 sy edle Caal C# Aad ) Ay &5 e Jazaal A
3aal s = 5 sk 4dle ol Visual Basic

DialogResult J4iaY IntelliSense axaivl s Al dlue Caal 4
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33l (e ) 5l OK «iS1 &3 DialogResult af gl , ks €)Y

IntelliSense

Jie SlS damaall Gladaill e J ¥ Sl 05S of an

if (openFileDialogl.ShowDialog() == DialogResult.OK)

Hnaal) el (pe el Caal ) )
pictureBoxl.Load(openFileDialogl.FileName);

Gl 0 ol IntelliSense aladin) 5 Gealy s eliSay

AUl laalaill 43l showButton Click()

private void showButton_Click(object sender, EventArgs e)

{
if (openFileDialogl.ShowDialog() == DialogResult.OK)

{
}

pictureBoxl.Load(openFileDialogl.FileName);

selilaaat ) U galadl) Caal VY
// Show the Open File dialog. If the user clicks OK, load the

// picture that the user chose.
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Grladl) Jualdy Cuad 13) OpenFileDialog ) s~dl @ Picture Viewer i
Lo 2l 3 ) gea 20 iy Cus Show a picture L)) waad cliSad oY)

(G AY) sl cilallea Lalall ciladedll dilia] candl) 128 3

=4 Clear the picture LY (358 552« 158 3l Form Designer 2 .)
AUl Gladdeill Caal 5 clearButton Click() < bl

private void clearButton_Click(object sender, EventArgs e)

{
// Clear the picture.
pictureBoxl.Image = null;

}

—slul =il Set the background color Ll (s Kgaje 158 ul Y
Al clelail) (ol s backGroundButton_Click()

private void backgroundButton_Click(object sender,
EventArgs e)

{

// Show the color dialog box. If the user clicks OK, change the
// PictureBox control's background to the color the user chose.

if (colorDialogl.ShowDialog() == DialogResult.OK)
pictureBoxl.BackColor = colorDialogl.Color;

private void closeButton_Click(object sender, EventArgs e)

{
}

this.Close();

Al Clagdedll Caial 5 Stretch JLEAY) ao ye (558 B 50 e 1085 il £

// If the user selects the Stretch check box,
// change the PictureBox's
// SizeMode property to "Stretch". If the user clears
// the check box, change it to "Normal".
if (checkBoxl.Checked)
pictureBox1l.SizeMode = PictureBoxSizeMode.StretchImage;
else
pictureBox1l.SizeMode = PictureBoxSizeMode.Normal;
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// Create a Random object called randomizer
// to generate random numbers.
Random randomizer = new Random();

// These integer variables store the numbers
// for the addition problenm.

int addendl;

int addend2;

Next () cstul skl 13 axiiny StartTheQuiz() s = skul ol ¥
(ledlall 45l giie B8 5l A il pandomizer () sdall (IS Al cae Ll
224 Ciual 1A (b all o oy o5 Apuzaly 1) sl aren e das A3lgall A o s

Ssall Gl ) il shal

Al cledatll Jie StartTheQuiz() < skl saw of s

/// <summary>
/// Start the quiz by filling in all of the problems
/// and starting the timer.
/// </summary>
public void StartTheQuiz()
{
/] ) llas (i
addendl = randomizer.Next(51);
addend2 = randomizer.Next(51);

// Convert the two randomly generated numbers
// into strings so that they can be displayed
// in the label controls.
plusLeftLabel.Text = addendl.ToString();
plusRightLabel.Text = addend2.ToString();

// 'sum' is the name of the NumericUpDown control.
// This step makes sure its value is zero before

// adding any values to it.
sum.Value = 0;



sledinl die JWll s WS Algde (A8 & Next() plaiu)l e
On 8 50 e J8 A sdie a8y e Jiasin randomizer. Next(51);
Jray Cuas 43l randomizer. Next(51) ; dadsill oda e xind 50, 0
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plusLeftLabel.Text = addendl.ToString();
plusRightLabel.Text = addend2.ToString();
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// Create a Random object called randomizer
// to generate random numbers.

Random randomizer = new Random();

// These integer variables store the numbers
// for the addition problenm.

int addendl;

int addend2;

// These integer variables store the numbers
// for the subtraction problem.

int minuend;

int subtrahend;

// These integer variables store the numbers
// for the multiplication problenm.

int multiplicand;

int multiplier;

// These integer variables store the numbers
// for the division problenm.

int dividend;

int divisor;

AUl Cladedl) 8] 33 5k oo StartTheQuiz () cosku) duedy o8 Y

public void StartTheQuiz()
{
// Fill in the addition problem.
// Generate two random numbers to add.
// Store the values in the variables 'addendl' and
'addend2'.
addendl = randomizer.Next(51);
addend2 = randomizer.Next(51);
// Convert the two randomly generated numbers
// into strings so that they can be displayed
// in the label controls.
plusLeftLabel.Text = addendl.ToString();

VoY



plusRightLabel.Text = addend2.ToString();

// 'sum' is the name of the NumericUpDown control.
// This step makes sure its value is zero before
// adding any values to it.

sum.Value = 0;

// Fill in the subtraction problenm.

minuend = randomizer.Next(1l, 101);

subtrahend = randomizer.Next(1l, minuend);
minusLeftLabel.Text = minuend.ToString();
minusRightLabel.Text = subtrahend.ToString();
difference.Value = 0;

// Fill in the multiplication problem.
multiplicand = randomizer.Next(2, 11);
multiplier = randomizer.Next(2, 11);
timesLeftLabel.Text = multiplicand.ToString();
timesRightLabel.Text = multiplier.ToString();
product.Value = 0;

// Fill in the division problem.

divisor = randomizer.Next(2, 11);

int temporaryQuotient = randomizer.Next(2, 11);
dividend = divisor * temporaryQuotient;
dividedLeftLabel.Text = dividend.ToString();
dividedRightLabel.Text = divisor.ToString();
quotient.Value = 0;

}
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private void startButton_Click(object sender, EventArgs e)

{
StartTheQuiz();

startButton.Enabled = false;
el 8ol (oAl StartTheQuiz () «slud) sledinly o o8 (gY) 5 jLall
ikl false ) Enabled dsaldll fpmaty o588 45Ul 5 jlall | Galud)
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public partial class Forml : Form

{

// Create a Random object called randomizer

// to generate random numbers.
Random randomizer = new Random();

// These integer variables store the numbers
// for the addition problenm.

int addendl;

int addend2;

// These integer variables store the numbers
// for the subtraction problem.

int minuend;

int subtrahend;

// These integer variables store the numbers
// for the multiplication problenm.

int multiplicand;

int multiplier;



// These integer variables store the numbers
// for the division problem.

int dividend;

int divisor;

// This integer variable keeps track of the
// remaining time.
int timelLeft;
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private bool CheckTheAnswer()

{
if (Caddendl + addend2 == sum.Value)
&& (minuend - subtrahend == difference.Value)
&& (multiplicand * multiplier == product.Value)
&& (dividend / divisor == quotient.Value))
return true;
else
return false;
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timerl.Tick += new EventHandler(timerl_Tick);
raaal) sl pllee Cosbud ) AU @l laall Caal Y

private void timerl_Tick(object sender, EventArgs e)

{
if (CheckTheAnswer())

{

// If CheckTheAnswer() returns true, then the user

// got the answer right. Stop the timer

// and show a MessageBox.

timerl.Stop();

MessageBox.Show("You got all the answers right!",
"Congratulations!");



startButton.Enabled = true;

}
else if (timeLeft > 0)
{
// If CheckTheAnswer() returns false, keep counting
// down. Decrease the time left by one second and
// display the new time left by updating the
// Time Left label.
timeLeft = timeLeft - 1;

timeLabel.Text = timelLeft + " seconds";
}

else

{

// If the user ran out of time, stop the timer, show
// a MessageBox, and fill in the answers.
timerl.Stop();

timeLabel.Text = "Time's up!";
MessageBox.Show("You didn't finish in
time.", "Sorry!");

sum.Value = addendl + addend2;
difference.Value = minuend - subtrahend;
product.Value = multiplicand * multiplier;
quotient.Value = dividend / divisor;
startButton.Enabled = true;

}
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public void StartTheQuiz()

{

and

// Fill in the addition problem.

// Generate two random numbers to add.
// Store the values in the variables 'addendl'
'addend2'

addendl = randomizer.Next(51);
addend2 = randomizer.Next(51);

// Convert the two randomly generated numbers
// into strings so that they can be displayed
// in the label controls.

plusLeftLabel.Text = addendl.ToString();
plusRightLabel.Text = addend2.ToString();

// 'sum' is the name of the NumericUpDown

control.

K

// This step makes sure its value is zero before
// adding any values to it.
sum.Value = 0;

// Fill in the subtraction problenm.
minuend = randomizer.Next(l, 101);
subtrahend = randomizer.Next(1l, minuend);
minusLeftLabel.Text = minuend.ToString();
minusRightLabel.Text = subtrahend.ToString();
difference.Value = 0;

// Fill in the multiplication problem.
multiplicand = randomizer.Next(2, 11);
multiplier = randomizer.Next(2, 11);
timesLeftLabel.Text = multiplicand.ToString();
timesRightLabel.Text = multiplier.ToString();



product.Value = 0;

// Fill in the division problem.

divisor = randomizer.Next(2, 11);

int temporaryQuotient = randomizer.Next(2, 11);
dividend = divisor * temporaryQuotient;
dividedLeftLabel.Text = dividend.ToString();
dividedRightLabel.Text = divisor.ToString();
quotient.Value = 0;

// Start the timer.
timeLeft = 30;
timeLabel.Text = "30 seconds";
timerl.Start();
¥

:\:\m\Aj 30 LA\ timeleft ).\:ld\ Oy C'_augb_ﬂ\ Y f’)ﬁ c‘)\_.ﬂi\i\ ey Jic
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private void answer_Enter(object sender, EventArgs e)

{

// Select the whole answer in the
NumericUpDown control.

v

NumericUpDown answerBox = sender as NumericUpDown;

if (answerBox != null)
{
int lengthOfAnswer =
answerBox.Value.ToString().Length;
answerBox.Select(@, lengthOfAnswer);
}
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OS5 CH & sender asi dalas Qo s e sl e oY) Dbl (lay
Ma) b ) A ) dalaall 38 5085 object sender (& dalxdll
s Ju pal) IS 0 60 sl o2 L“ﬁ sender Jw yall e...u\.\ Qﬂ}éﬂ\J (aliaa
NumericUpDown aSaill jaic

S ple IS Ga Juall dagad 5 disaty ol Jala JsY) ) o 56
awl Gty U Shadl 138 a8 NumericUpDown aSad  aic
NumericUpDown #Saill jaial answerBox

(o sla¥) 138 73 5aill 8 NumericUpDown aSaill jyualic 488 aadiuiu
el Al 3 Sl juaic Laid g

aSai yaie ) ~lab answerBox dissd &8 G 13) Lea I plad) g8aty
NumericUpDown

e 8 Ulla 33sasall LY b if 3 kall Jals J5Y) Dland) aasy
NumericUpDown

i A adlal) dadll pnoaaAa Y Jgha if 5 bl s SEN jladd) andtioy

aSal

DLEAY) 8 el oy o ama dllall LY clalall s3a 20a8 (il
Buaadl LYL Lelladiul 5 Adlall L) muwe o ddliss 4la) Jiy|

NumericUpDown #Saill jaic 33x Windows Forms Designer

)

the addition problem's geal) Aluay (=il



Dl Gas e Gyl ailiadll 33U & Events &laY) dsda b Y

9 )aa Gl allae (lanial) 23U e answer Enter 23> &5 Click event
gill atdia j Lﬁﬁl\

Properties ~ 0 X

sum System.Windows.Forms.NumericlUp -~

Fs

answer_Enter
DoubleClic| startButton_Click
MouseCapl timer1_Tick

MouseClick answer_Enter

MouseloublelChic

NumericUpDown aSaill paic das Windows Forms Designer & .Y
the subtraction problem's & skl Aluse; (alal)

dl;;‘;[\ Shaa oe L:'\\:i GUAELAAAJ\ 5380 ‘55 Events Q\A;;Y\ dadia ggs i
5 3 Goall mllae cdlaniell 48l (e answer Enter 22 &3 Enter event
Click event &l ¢haal 3 sladll 528 5 S el bl Lﬁ.ﬂ\

< pall 4 NumericUpDown aSadll jalial ciiglull o gadll 5 S0
the multiplication and division deuall 4

VYo



u“.l *!‘ S..' e
Al o o5 aali y Jagal )

82 g2 sall dadll a2 NumericUpDown _ssaic s &3 |5lial fal Y

o Math Quiz EI (5] @

Time Left |26 seconds

26 + 34 = 0 :
47 - 26 = 0 :
3 x 3 =0 :
64 + 8 = 0 :

ey aldd) JLEAY) (auadl a8

() s GBS Cosn o oatlail) il (e a1 £ all 1
Adalal Lo s 55 LAY (anaddl

Label (aalall ¢y ¢d i

Gealall 138 Jisail timeLabel oS3l paic 4 BackColor avxald aaiiul
LAY L () 65 Gead i Ladie ¢ Y] o5l )

timeLabel.BackColor = Color.Red;

DR eleiil vie sl i saley o8



daaua Al o Jgaall @ gua il of

dasaiall LlaY) Jia) die & gea Jads JIA (e Bgali HLEAY) 8@ jLial) ial
event s allee CiS) gl ol o 238 NumericUpDown _saie A&
g sl 13 Jaadii oy coSad juaie IS aldll ValueChanged &asl handler
ASail) jeaic dad HLEAY) & (S il e LS il g

dnal) algw calaS] a8l cpaglaill (g all (e ALl 028 (e gl a8l [ Ligilgs
Visual Studio gt dlalSiall ) shaill 4 & ¢apanaill



Matching Game 4 L) 1

ilae Al oLl e coaled WLl a )l e WSal saasll el
Windows Forms

ool 138 0 el SIS Daalll 82 (Gl Al 13) 5 A e Jlaind il )Y
\.@.Ja,u'a é.&g c‘é\_,&c dS...'Zu Labels claalall a"_au_gggiﬁ\ Ol &S.g “f;\hﬂ\
Laaaat die g je o o8 dadda () 5S5 duay

ALl sl iy b A leall o Copaill Galail gal ) 53 aaiid
Visual Studio — axalall

List<T> (8 8 icons <l s Jis objects <Ll oy 3%
list 4l 83 ga gall yaliall e ) SSll fopreach 4dla aaiiul
reference variables 4z el &l jpaiall alasiuly =3 saill Alla 0

Glils e Lealadnin) Sl ‘;"J\ events <alaad Llaiadd Gaaa CJ\JLA L)
multiple objects aazia

oy b e L Cim 3L sy 5 U 0l Ak timer e oL
A0 ey Jaally

LIS fad il ()5S ¢ qi Ladie

Bs Matching Game - O b4

HENE




A alatin o JgY) carleil) andl) 124 8

Windows Forms a3 Visual Studio project ¢ s L) o
layout s palc uailgddlia) e
labels Clials Guaiigdilia) o

MatchingGame g g dal) ¢L2)
Windows Forms (s g 5 s eLii) & il o L3y 51 5 shaall
Visual Studio 4! .}

Create a new project 21> & 5 pdia L3 20a 21 3380 (e |

Visual Studic 2022

Cpen recent

=+ Cpen a local folder

%L) Create a new project

Windows e &l Create a new project s & 5y oL 32U 8 Y
All project types glinll g 53l 438 0 Desktop 23> 5 Forms

bzl o5 Windows Forms App (NET Framework) Gudad <l as €
Next

Ay o3 Configure your new project waall éle 5 pha (K533 & 0
Create ¢l sl & MatchingGame § 5_5ll



Configure your new project

Windows Forms App (NET Framework) G  Windows  Deskiop
Project name
MatchingGame
Location
Ch\Users\it\source\repo:
Solution name ()
MatchingGame

Place solution and project in the same directory

Project will be created in "C:h\Us: sourcehrepos\MatchingGame\MatchingGamel,”
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Forml =
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public partial class Forml : Form

// Use this Random object to choose random icons for the
squares

Random random = new Random();

// Each of these letters is an interesting icon
// in the Webdings font,
// and each icon appears twice in this list

List<string> icons = new List<string>()

II!II' II!II, IINII, IINII, |I'II, II,II, "k", llkll,
llbll, IIbII, IIVII, IIVII, "W", IIWII, "Z", IIZII

b
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public partial class Forml : Form

{

Alall (5 sint Ol (S ¢ ualiall (e ddlisia £ ) il aciil Aailal) IS aladin li€ay

Al b Al s gai ol true/false Abla/Aamaa ad ol Gl e
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& G sy a e 3oke Alule S TableLayoutPanel (&
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AR e g dal jo AlilaS Webdings
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A basic list example 4awslud

Label (Gals J<8 4 gde 4 gl (s
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s3a axiiui AssignlconsToSquares() —shed) alxiiul 3 saill 4 Jabels
foreach Al A<l Cilaladll

:Slodad)l Cale JI AssignlconsToSquares() < stul cacal |

private void AssignIconsToSquares()

{
foreach (Control control in
tableLayoutPanell.Controls)

{
Label iconLabel = control as Label;
if (diconLabel != null)
¢ int randomNumber = random.Next(icons.Count);
iconLabel.Text = icons[randomNumber];
// iconLabel.ForeColor = iconLabel.BackColor;
icons.RemoveAt(randomNumber);
}
}
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public Forml()
{

InitializeComponent();

AssignIconsToSquares();

}
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/// <summary>
/// Every label's Click event is handled by this event handler

/// </summary>
/// <param name="sender">The label that was clicked</param>

/// <param name="e"></param>
private void labell_Click(object sender, EventArgs e)

{

Label clickedLabel = sender as Label;

if (clickedLabel != null)
{

// If the clicked label is black, the player clicked
// an icon that's already been revealed —-
// ignore the click

if (clickedLabel.ForeColor == Color.Black)

return;

clickedLabel.ForeColor = Color.Black;
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label references Clials aal jo ddla) o
timer <85« 48| o

label references <iiuals aa) s 4L
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Lall o sy sl Jabels <lils

Form1.cs (o8 3l cilaaill aladiul ez saill L) Goall) pal o dlialy o )

public partial class Forml : Form

{
// firstClicked points to the first Label control
// that the player clicks, but it will be null
// if the player hasn't clicked a label yet

Label firstClicked = null;

// secondClicked points to the second Label control
// that the player clicks
Label secondClicked = null;

3 Y A zasalll L Label aSaidll jalic jseh 4l el ol s ¥
oo S omm oAb @dindl Jsl ey die Al pew Al

null Je firstClicked and secondClicked
e el uda alaainY Click event handler )3l s mllas Jyoaty o8 Y
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(clickedLabel.ForeColor = Color.Black;) *s labell Click()
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/// <summary>
/// Every label's Click event is handled by this event handler

/// </summary>
/// <param name="sender">The label that was clicked</param>

/// <param name="e"></param>
private void labell_Click(object sender, EventArgs e)

{
Label clickedLabel = sender as Label;

if (clickedLabel != null)

{
// If the clicked label is black, the player clicked

// an icon that's already been revealed --

// ignore the click

if (clickedLabel.ForeColor == Color.Black)
return;

// If firstClicked is null, this is the first icon
// in the pair that the player clicked,

// so set firstClicked to the label that the player
// clicked, change its color to black, and return

if (firstClicked == null)

{
firstClicked = clickedLabel;
firstClicked.ForeColor = Color.Black;
return,

}

}
}
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@ timerl

0 2 Properties (=ibadll 338U (1 onaail timerl il s Ll Y
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milliseconds
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/// <summary>
/// This timer is started when the player clicks
/// two icons that don't match,
/// so it counts three quarters of a second
/// and then turns itself off and hides both icons
/// </summary>
/// <param name="sender"></param>
/// <param name="e"></param>
private void timerl_Tick(object sender, EventArgs e)
{
// Stop the timer
timerl.Stop(Q);

\Yo



// Hide both icons
firstClicked.ForeColor = firstClicked.BackColor;
secondClicked.ForeColor = secondClicked.BackColor;

// Reset firstClicked and secondClicked

// so the next time a label is

// clicked, the program knows it's the first click
firstClicked = null;

secondClicked = null;

1oLl B3 Tick s mllas a8

Stop() Q-\)L.u\ eledi) (3 e (e 8 gall Jands pde (sa ASUA °

<l sl Jad firstClicked and secondClicked (sxs ye (3 e adiiun s @
A B A e pe e D Las JlEA) Al (pialdl)

! firstClicked and secondClicked 4z yall &l juaiall Gpaidalel agdy o
null

sl Jid 5 el ) ciladaill Caal g Fumaall Ciladaill ) jaa ) im0
IS 13 Lea iadll cilaaill o3 a6 Tabell Click() chadl mlles
(bsall Jirils e 5 secondClicked (o2 yall pxiall Guadi s (i&aa il

A4 Tabell Click() Sasll mllas &—ﬂjh‘ QY s )

/// <summary>
/// Every label's Click event is handled by this event handler

/// </summary>
/// <param name="sender">The label that was clicked</param>

/// <param name="e"></param>
private void labell_Click(object sender, EventArgs e)

{

// The timer is only on after two non-matching
// icons have been shown to the player,
// so ignore any clicks if the timer is running
if (timerl.Enabled == true)

return,

Label clickedLabel = sender as Label;

if (clickedLabel != null)
{

// If the clicked label is black, the player clicked

Al



// an icon that's already been revealed —-

// ignore the click

if (clickedLabel.ForeColor == Color.Black)
return;

// If firstClicked is null, this is the first icon
// in the pair that the player clicked,

// so set firstClicked to the label that the player

// clicked, change its color to black, and return

if (firstClicked == null)

{
firstClicked = clickedLabel;
firstClicked.ForeColor = Color.Black;
return;

¥

// If the player gets this far, the timer isn't

// running and firstClicked isn't null,
// so this must be the second icon the player clicked

// Set its color to black
secondClicked = clickedLabel;
secondClicked.ForeColor = Color.Black;

// If the player gets this far, the player
// clicked two different icons, so start the
// timer (which will wait three quarters of
// a second, and then hide the icons)
timerl.Start();

}
}

Gl JIA e i gall Jusndi ey e sl e o g sall Claglaill 3a w
S5 Js¥ Label iwale D) Jlia) 13) Enabled dsaldll 4ad
bl G G Label Jloial o ol e sall Jaandi oy

secondClicked gl Lsaie o slu) Jid 8 835a sall Claddail) aa m
alaad 63 ) ) Gaalall 5 68 ) o ancay o 68 a3 ¢ Ul Label e auil
750 saal Ll Cusy caal gl Adadlll auiay A Cdgall Qi Ty o3 S e
elaaly 8 5ally alall Tick Coas zllas o gy cBasl g dai (Blhay &5 400
firstClicked and secondClicked g sall (5 e Gl 3ale) 5 ¢y 3,V
Y e AT 750 DAY e S 1 3als 73 saill mual
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// If the player gets this far, the timer isn't

// running and firstClicked isn't null,

// so this must be the second icon the player clicked
// Set its color to black

secondClicked = clickedLabel;
secondClicked.ForeColor = Color.Black;

// If the player clicked two matching icons, keep them
// black and reset firstClicked and secondClicked
// so the player can click another icon
if (firstClicked.Text == secondClicked.Text)
{

firstClicked = null;

secondClicked = null;

return;

}

// If the player gets this far, the player
// clicked two different icons, so start the
// timer (which will wait three quarters of
// a second, and then hide the icons)

timerl.Start();
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timerl Tick()

/// <summary>

/// Check every icon to see if it is matched, by
/// comparing its foreground color to its
background color.

/// If all of the icons are matched, the player wins
/// </summary>

private void CheckForWinner()

{

// Go through all of the labels in the TablelLayoutPanel,

// checking each one to see if its icon is matched
foreach (Control control in tableLayoutPanell.Controls)

{

Label iconLabel = control as Label;

if (iconLabel != null)
{

if (iconLabel.ForeColor == iconLabel.BackColor)
return,
}

}

// If the loop didn’t return, it didn't find

// any unmatched icons
// That means the user won. Show a message and close the form

MessageBox.Show("You matched all the icons!",
"Congratulations");

Close();
}

TableLayoutPanel 58 (wale JS e JEM foreach dila i slu¥) andiny
() I g 13) (Adlal) ae Lgiilda (e 2SI (uale (S 43680 0 o) (e (38T
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sleiul) Jabel aladh =l Click event & Goa e (o llal Y
CheckForWinner() aall eyl

secondClicked = clickedLabel;
secondClicked.ForeColor = Color.Black;

// Check to see if the player won
CheckForWinner();

// If the player clicked two matching icons, keep them

// black and reset firstClicked and secondClicked
// so the player can click another icon

if (firstClicked.Text == secondClicked.Text)

{
firstClicked = null;
secondClicked = null;
return;

}
L iy ) Ul A5 g1 ledal amy o) sd SN (e iay gali ) O (e ST
=il &5 b jliaall Al A5 @Y sl 4 dany A el e gl ccae M
5 il Hhadl 138 223 CheckForWinner () syl
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https://learn.microsoft.com/en-us/dotnet/api/system.windows.messagebox
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Congratulations
You matched all the icons!
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https://learn.microsoft.com/en-us/dotnet/api/system.media
https://www.youtube.com/watch?v=qOh4ooHg1UU

daa ) alge ity el 28 chpardell ugall (e Aludld) s2a caleSh a8l 1lples
Visual Studio IDE gl alalSiall s haill 43y 8 400 avanaill

Stored objects, such as icons, aild 8 (b 531 Jia A Haall clilsl)
in a list

Used a loop in C# to iterate through 4«3 J3A ) Sill dals alasiu &3
a list

Kept track of state by using 4wa el Ol yuiall aladiuly Al o055 A
reference variables

Built an <Ll (e el Lalall Elaadl Llaindd s gllaa o L) o
event handler to respond to events for multiple objects

Added a timer that &aa (@33Ua) s JOUE 221l & 6y G850 ddla)

counts down and fires an event
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https://learn.microsoft.com/en-us/ef/

dataset for an .accdb <Uly ds gana oli)

Access 2016 sl Microsoft 365 alaaiuly b 5lis) a3 il cilibll ac ) 5y Juail
: Ul o) aY) alasiuly Access 2007 sl Access 2010 sl Access 2013

Visual Studio 2 WPF sl Windows z3lai Gaki ¢ 5 yia il |

Jadls Ctrl+Q e Lixl Data Sources Sblaudl jalias 32l il Y
(= sl Data Sources <llull jalas 3l jidls sl m ye 8 "data"
iad e ol Other Windows > Data Sources 23> View (e 4l

Shift+Alt+D A bial iliall

WindowsFormsApp-Fx

All Code Visual Studio

@& Data Lake Analytics Explorer
View > Data Lake Analytics Explorer

Data Sources Shift+Alt+D
View > Other Windows > Data Sources

Data Tools Operations
View > Other Windows > Data Tools Operations

Add New Data Source...
Project > Add New Data Source...

Data Breakpoint...
Debug > New Breakpoint > Data Breakpoint...

New Data Comparison...

Tools > SQL Server > New Data Comparison...

View Job

Search online for "data"

A Glly Huase 4dlia) 344 8 Data Sources <lilkull jlbas 33U & |
Add New Data Source


https://learn.microsoft.com/en-us/office/troubleshoot/access/jet-odbc-driver-available-32-bit-version
https://learn.microsoft.com/en-us/office/troubleshoot/access/jet-odbc-driver-available-32-bit-version

Data Source Configuration Wizard <Ulall jaae ¢ 6S5 aellas i

Data Source Configuration Wizard

i Choose a Data Source Type
2w

Where will the application get data from?

? pad

" © U

Database Service Object

Lets you connect to a database and choose the database objects for your application.

Next >

Cancel

Choose <lly Huaa g 5 HLid) dAssial) é Database <ollull 3ac 8 das €
Next A4l 2as &3 g Data Source Type
Gy sacld G'A}a.’\ sl dasal) Lf Dataset <Ulull 4e ganedas 0
Next 4l 2as &5 Choose a Database Model




Data Source Configuration Wizard ? X

i Choose a Database Model
w’

What type of database model do you want to use?

_ Dataset

The database model you choose determines the types of data objects your application code uses. A dataset file will
be added to your project.

< Previous Cancel

Choose your Data Connection <Ulull Juail jlisl dsaall 8 7
s Glily Juad) 0 688 New Connection s Juail 2aa

Data Source Configuration Wizard ? X

i Choose Your Data Connection
w

Which data connection should your application use to connect to the database?

New Connection...

[L] Show the connection string that you will save in the application

< Previous Cancel




Add Connection Jusil 48lia) ) sall a3 ya iy

Add Connection ? X

Enter information to connect to the selected data source or click
"Change" to choose a different data source and/or provider.

Data source:

‘Microsoft Access Database File (OLE DB) ‘ Change...

Database file name:

‘ Browse...
Log on to the database
User name: ‘Admin ‘
Password: ‘ ‘
[]save my password
Advanced...
Test Connection OK Cancel

Glly sacld ale J Data source <blal  jaias (yuald Nt ?j KV

Change x5 ) 23a8 Microsoft Access Database File
las 48 & Change Data Source <Ulall jaas jusd ) sall j e iy
J=4lb &5 Microsoft Access Database File <Uly s2c 8 Cala jia) «lilnl)

NET Framework Data Provider for OLE DB <ULy i sa LAl pass
OK (38 3o yidl

Yo



Change Data Source 7 H

Data source:

. Description
Microsoft ODBC Data SDur[e Use this selection to connect to a
Microsoft SOL Server Microsoft Access database file
Microsoft SQL Server Database File through the .NET Framework Data
Oracle Database Provider for OLE DBE.

<other=
Data connections in Visual Studio

can only be made using 64-bit
data providers. However, at
runtime 32-bit applications can
continue to use 32-bit data
providers.

For more information, please see
https://aka.ms/VSDataProviders.

Data provider:

MET Framewaork Data Provider for C ~

[ ] Always use this selection oK Cancel

Database file <llull 3ol (ile anl )l s Browse oalaiul sl A
Open = yaly ,accdb <l J) J&ii) &5 name

Choose your Data <l (alall clblall Jladl jlidl dasa 4 AUl 2as ) s
Connection
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Sall de s yda A pal Gl Gle ) oy Jla e o Juasd
N PESIRREN

Save Gkl (psS Cile b Jlas¥) Alulu Jida dadeall 3 Ml aas ))
connection string to the Application Configuration file

Data Source Configuration Wizard ? X

i Save the Connection String to the Application Configuration File
0

Storing connection strings in your application configuration file eases maintenance and deployment. To save the
connection string in the application configuration file, enter a name in the box and then click Next.

Do you want to save the connection string to the application configuration file?

Yes, save the connection as:

‘Database‘l ConnectionString

< Previous Finish Cancel

Choose <lilull sacld uilS jliid) dasiall (8 Jolaall 33k apwgiy a8 ) Y
your Database Objects

Yov



Data Source Configuration Wizard ? X

i Choose Your Database Objects
)

Which database objects do you want in your dataset?

,
> (JEH Categories
> Dﬁ CustomerCustomerDemo
b (JEA CustomerDemographics
> EEH Customers
(]:=:] Employees
):::| EmployeeTerritories
B EA Order Details
@ Orders
BE Products |
Dﬁ Region I
(JEA shippers % !
88 Suppliers
> DE Territories
> DB Views
> [JE] Stored Procedures

v vV Y Y Y Y

DataSet name: |
NorthwindDataSet |

< Previous Finish Cancel

& Wil 3 5 S tables and views gauadl ok sl dslaadl aas VY
Finish ¢l 23 o5 dataset ©llul) e gana

ol @b s Jslaadl jedai s ecle 5 i ) dataset Ukl Ae gane A8l o
Data Sources <lilull jolas 33Ul 4 tables and views

Data Sources

58 '8 O
4 g¥ Database1DataSet
4 % Employee |

ID
FirstName
LastName
Age

zUia3 64-bit Access database <bily 38 Jadia ae 64-bit 3 el e V€
e baal) & 5l (aillad x38) 64-bit GukiS udaill Jaalds e W )
project node g sl 333 348 ¥l uslall )3 ) 51 Alt+Enter
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a5 Access 2000-2003 aladinly b glis) 23 Al clblal) ae) 58 Juai™
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Visual Studio 2 Windows Forms or WPF (suki & 5 ydia zxiél )
Other Windows > Data Sources 23~ View e 4aildll o ¥

Laa Alily jaae 48la) (348 83l Data Sources <oblull jalias 3380 Lé Y
Add New Data Source

Data Source Configuration Wizard <Ulall jaas (S allaa idy
Choose QU\,H PRI &j.\ JQSS\ dadall u—°‘ Database QU\,)..J\ 3acld daa €
.S4ll 2as &5 g Data Source Type

Gy sacld CJ}A.\ sl dasal) uA Dataset <Ulull 4e ganedas 0
A4l 2 5 Choose a Database Model

Choose your Data Connection <Ulull Juail jlisl dsaall 8 7

s Gk Juall 0 sS8 New Connection s Juad) daa
Microsoft Access <Uly sacld ala oo GULall juae oS5 &l 1YY
ouad ) sall aa e #38 Change _wsd 2asd Database File (OLE DB)

Microsoft Access Database 23~ 5 Change Data Source <blull juas
(38 50 22a A File
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Add Connection ? e

Enter information to connect to the selected data source or click
“Change" to choose a different data source and/or provider,

Data source:

|MiCFD5—DﬂACCES—E— Database File (OLE DEB) | Change...

Database file name:

|C:EDatabases&GldScthl.rr1|:||::|| | Browse...

Log on to the database

User name: |ﬁ'u:|mir1 |

Passward: | |

[] Save my password

Advanced...

Test Connection Ok Cancel

Choose your Data <l palall clibnl) Jladl jlia) dada 4 Ul s 4

Connection

Save Gubill (ps&i Cila b Juady) dlulu Jais dadal) & 0 s )

connection string to the Application Configuration file

teld GWK HLid) dadall ‘53 Tables node J sl sase &b s 33 RR

Choose your Database Objects <yl

dc gana 8 LAy 5 A tables or views uaoall Gk s dslaadl sas VY

sle) 2aa &8 el

@ ool Gobs Jslaall el edle 5 pde Il clilnl) de sena ddl) Q5
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View the generated code W sLis) a3 (Al daa ) Clagdail) (a0

el ya) die Al eyl Claleill e SIS0 LY cliball ol gal (oS3 a0
@ AN Jsas a2t (Ul dow e zaladl) asas (S dme Dlilee
Jua il dana p Gladad oL o4y DataGridView 48ba) &8 oz d gaill
* . Designer.cs <aldl & el 14 (a je dliSqy LSall paiey Gl
Cpalall jualiall e 122 Visual Studio v

Wl oy Visual Studio o s o) dliSay cdubaall dakhiall ga giy Cadd 13)
Jsaall ) il Loy gon oSl jumic ey dma il laslall (8 5 B
DataGridView z3seill () dasis il (53l

Visual iy ¢ oyl z3gaill LN ae ) Gladeil) Cala & adl
el Ao dalelal) ) juadl) Jadad Jadal) o) ja) zllat daas p Giladdat Studio
loads the table Jsaxsll Jsse (8 Jsaall Jaasty 2 685 ) dpme nll dapladill
into the table adapter

private void
ordersBindingNavigatorSaveItem Click(object
sender, EventArgs e)

{
this.Validate();

this.ordersBindingSource.EndEdit();

this.tableAdapterManager.UpdateAll(this.databasell
DataSet);

¥

private void Forml Load(object sender, EventArgs e)

{
// TODO: This line of code loads data into the

'databasellDataSet.Orders' table. You can move, or
remove it, as needed.

this.ordersTableAdapter.Fill(this.databasellDataSe
t.0Orders);

¥
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https://learn.microsoft.com/en-us/visualstudio/data-tools/bind-windows-forms-controls-to-data-in-visual-studio?view=vs-2022
https://learn.microsoft.com/en-us/dotnet/desktop-wpf/data/data-binding-overview
https://learn.microsoft.com/en-us/dotnet/desktop-wpf/data/data-binding-overview
https://learn.microsoft.com/en-us/dotnet/api/system.data.datatable.rowchanging#system-data-datatable-rowchanging
https://learn.microsoft.com/en-us/dotnet/api/system.data.datatable.columnchanging#system-data-datatable-columnchanging
https://learn.microsoft.com/en-us/visualstudio/data-tools/validate-data-in-datasets?view=vs-2022
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f gTaheIStudentGrade
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MameStudent
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English
Mathematics
Science
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Qaad f‘§ add edsl.mﬂ =2l dataGridViewl L“,,A saac Y ¢ laud P EIE]
Edit Columns 32ec Y (a3 Adavial) 4aldl) (e jidl 5 juall agudl
& DataGridView Tasks

Choose Data Source: | studentGradeBindingS |59
&

Edit Columns...

) NameStudent (» HeaderText axad Jae Edit Columns 38U &

M)
Edit Columns ? >
Selected Columns: Bound Colurnn Properties
v En
Arabic + v Appearance o~
English DefaultCellStyle DataGridViewCellStyle { }
Mathe HeaderText NameStudent
Science ToolTipText
History Visible True
w Behavior
ContextMenuStrip (none)
MaxInputLength 32767
ReadOnly False v
HeaderText

The caption text on the column's header cell.

Cancel
130 ele Ll aulidd) anall 1) Width o al) deals Jac
Wi %

Width

The current width of the column.

Add... Remove
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AUl lalaill A1)y cocal buttonGrade  Click() amb &as

private void buttonGrade_Click(object sender, EventArgs e)

{

h

}

/] el BEY e el

float arabic = float.Parse(textArabic.Text);
float eglish = float.Parse(textEnglish.Text);
float science = float.Parse(textScience.Text);
float mathe = float.Parse(textMathe.Text);
float history = float.Parse(textHistory.Text);
/] emses Aaodll g oseae Claa

float all = arabic + eglish + science + mathe +
istory;

textAll.Text = all.ToString(Q);
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float grade = all / 5;

textGrade.Text = grade.ToString();
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9 ki Jgf sLAY ASP.NET Core aladial & eadl A

Gk oL diSq ASPNET Core il CH# ashil sasgll 038
Visual Studio 2 ASP.NET Core web

:A08S dpaaladl) 3o gll o38 &l aia
Visual Studio g s sLi)
ASPNET Core web s Gaadai el
web sl Gukai e Gl i ) sl
IDE <& jre caliSinl
web sl Gakai Jals

Jasl) ccae (e 3331) ASP.NET and web development <ol zUias
G jaall g il gV Ao Jgaadl S & ga) 2as Visual Studio (B 45 gl 1aa
ol deall Jaal s @)y «la glaall (40 2 3l Tools > Get Tools and Features

Al el &)

£ s e sLA)

G lile es pa g s piall ¢ 55 S ASPINET Core g s rde sl o3 Y
A LSy Jans s 5o el Lgaliag 1

Create a new project 2 g 5 mia L3} 20a o) 338U & )

Visual Studio 2022

Open recent Get started

é Clone a repository
G ne rey

epository like GitHub

’ Open a project or solution

Open a local Visual Studio project or sin file

Create a new project
Choos roject template with code scaffolding

Yy


https://learn.microsoft.com/en-us/visualstudio/install/modify-visual-studio?view=vs-2022#change-workloads-or-individual-components
https://learn.microsoft.com/en-us/visualstudio/install/modify-visual-studio?view=vs-2022#change-workloads-or-individual-components

™

A dalll A8 (108 23a Create a new project s g s e oLi) 3380 (e Y
aen 4aild (e 5 All platforms desbal) Aadai¥) aas 4ald (10 Windows 22
Web 222 All project types gbiall g il

ASP.NET Core 6 2as ¢g g il ¢ 53 g duaiall g dalll ol jo Galai 2a
Next A4l 22 s Web App (Razor Pages)

Create a new project

Search for templates (Alt+5)

Recent project templates c# Windows

A list of your recently accessed Blazor Web App

templates will be displayed here. A project template for creating a Blazor web app that supports both server-side

rendering and client interactivity. This template can be used for web apps with rich
dynamic user interfaces (Uls).

C# Linux macOS Windows Blazor Cloud Web

ASP.NET Core Web App (Razor Pages)
A project template for creating an ASP.NET Core application with example ASP.NET
Core Razor Pages content

C# Linux macOS Windows Cloud Service Web

._é" ASP.NET Core Web API
A project template for creating a RESTful Web API using ASP.NET Core controllers or
minimal APIs, with optional support for OpenAPI and authentication.
c# Linux macOS Windows API Cloud service Web

Web API

._é“ ASP.NET Core Web API (native AOT)
A project template for creating a RESTful Web API using ASP.NET Core minimal APls

a) Jia & Configure your new project uaall cle g pla 0 ¢S53380 & Y
Next ‘;JUS\ 22 s MyCoreApp S| &JJM\
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Configure your new project

ASP.NET Core Web App (RaZOr Pages) c# Linux macOS Windows Cloud Service Web

Project name

MyCoreApp
Location
C\Users\username\source\repos
Solution

Create new solution

Solution name @

MyCoreApp

Place solution and project in the same directory

Project will be created in "C:\Users\username\source\repos\MyCoreApp\MyCoreApp\"

Useh e U Additional information dslay! Cilesledl 320 3 ¢
Target Framework —sgiual jUay) Jis 8 NET 8.0
enable 434l acd )y 4l asd (Sl Siay 33Ul sda (e

43l (5 4in3 container support and add authentication support
;@‘.ﬂ\ 2\.&.});‘}“ c_ubgsl\ sz‘: Authentication Type FER\IEA || &}d FAKWEIA ||

Al 2> 50 Y None s Y

& Slaliaall o3 (33 &4 Individual accounts 4o &l Shluall
Azure e aixl ji dala e lily sacld

DLall s aodiiy Microsoft identity platform e s .
48:Laall Microsoft Entra ID or Microsoft 365

i iyl Glankil udlic Windows .

A «yasd (ysu Enable container support 4gadl asa (pSad o e & il
RER A ¢ sl None 22
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Additional information

ASP.NET Core Web App (Razor Pages) ¢c*

Create L) aaal 0

About solution Jal Js>

Model-View- atesal bt e alida 98 g Razor dada ataral Lai Jall 13 &
dih ESAI‘M 33})) G.J)‘“m ‘L’w M‘.:‘j -L‘-*-“-‘-“ 43 ‘L‘.é; (= Controller (MVC)
el Razor 4ada

solution Ja) Jsa 4

ASPNET Core g s plaaiuly aal s solution sLiih & 5 el Q8 o 53y
Solution Jsal  aiShue cyeill Adle 2n MyCoreApp (o
AL gisa 21 Explorer
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https://learn.microsoft.com/en-us/aspnet/core/tutorials/first-mvc-app/start-mvc?view=aspnetcore-2.1&tabs=aspnetcore2x&preserve-view=true
https://learn.microsoft.com/en-us/aspnet/core/tutorials/first-mvc-app/start-mvc?view=aspnetcore-2.1&tabs=aspnetcore2x&preserve-view=true

[i}] appsettings.json
CcH Fru_:|;|rar'|'|.|:E

Solution Explorer  Git Changes

Pages folder Cladiall Mlaa apu 58 Y

Solution Explorer

o™ nected Services
& Dependencies
a_ Properties

_ViewStart.cshtml
Error.cshtml

[ @ appsetting
' C# Program.cs

Solution Explorer  Git Changes

ViewData["Title"] = "Home page";

class="text-center"
class="display-4"-Welcome
Learn about href=" ">building Web apps with ASP.NET Core
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& Oladaill Cale pid) 4y Jasi je cilagled Cile e cshtml] <ale JS (s 5iny €
alall 2aa ?3 oJolall CaiSina ‘_g. Index.cshtml 32ac & 5 ?5 ¢yl
Index.cshtml.cs

Solution Explorer
Search 5o

w Connected Services

# Dependencies

a_1 Properties
: wwwroot
5 Pages
£ Shared
Viewlmports.cshtml
_ViewStart.cshtml
Error.cshtrml
[@ Index.cshtml
C# [ndex.cshtml.cs
b [@ Privacy.cshtml
B[] appsettings.js
B C# Program.cs
Solution Explorer  Git Changes

Index.cshtmlcs = X Index.cshtml
E1MyCo efpp
| Microsoft.Asp e
Microsoft.AspNetCore.Mvc.RazorPages;

MyCoreApp.Pages

ILogger<Inc

del(ILogger<IndexModel> logger)

_logger = logger;

onGet()

ad l palall cull a8 sal SN 58 s wwwroot Aas e g s dall (5 sing T
430 gina a pad alaall a5y
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Solution Explorer

Search Solution Explorer (Ctri+;)

3 Solution '"MyCorefpp' (1 of 1 project)
4 &] MyCoreApp
@ Connected Services

& Dependencies

b
b
b 3J Properties
d

[ﬂj wwwroot
£ css
Bl js
£ lib
favicon.ico
b EJ Pages
B[] appsettings.json

B C# Program.cs

Solution Explorer  Git Changes

CSS, images, and JavaScript Jie Culll adsall (5 sinn puay liSay
Ly i Al Gl bl 85 550 ibraries

iy il i g & gl Gkl i o oS5 ldla e Wil g g piall (55380 Y
REIR S, appsettings.json ‘_55 configuration Ls...a\).ﬁ‘)[\ d,-.\-\u\ u,-USJ GRS
o8 appsettings.Development.json alhaaiuly Glalac ) eda jolad cliSa
appsettings.Development.json <kl (a2l appsettings.json «ale g 5

MyCoreApp

g» Connected Services
&8 Dependencies
o T T

) wwwroot

£ Pages
appsettings.json
appsettings.Development.json

C# Program.cs

Solution Explorer Git Changes
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https://learn.microsoft.com/en-us/aspnet/core/fundamentals/configuration

Run, debug, and make <l aill ¢ jaly sUadY) maaaiy Jadd
changes

5 il g 8 abei g Gukall cUd https ) s ol gl day 58 )
Debug > Start C"w‘;"‘m e c@uﬁ ‘_J\ et j\ F5 ‘_Ar_ La )
Al Ly 54 e Debugging

” File Edit View Git Project Build Debug Test Analyze Tools Extensions Window Help £ Search ~
- B E Debug ~ AnyCPU ~ | P https ~| D> D~ | B B &~ it N
| 2 https

appsettings.Developmentjson + X Index.cshtml.cs
http

Schema: https://json.schemastore.org/appsettings.json
v {

v https
IIS Express
Web Browser (Microsoft Edge)
Script Debugging (Disabled)
Dev Tunnels (no active tunnel)
y 4 MyCoreApp1 Debug Properties

o] Configure Startup Projects

Ay a5 O o miaie 33U Judi Visual Studio ass LY
Al Ly 53 8 Home and Privacy dsa sadll 5 4 )l ciladiall

Privacy.cshtml ale (& 3 g2 sall (il miiaiall

< G B https://localhost44314/Privacy {.ﬁ.

MyCoreApp Home Privacy

Privacy Policy

Use this page to detail your site's privacy policy.

5]

2022 - MyCoreApp - Privacy
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https://learn.microsoft.com/en-us/aspnet/core/security/enforcing-ssl

adal @y 2y a3l Privacy.cshtml &8 Visual Studio & .©
Ledasin 5 ccled poy Al il oo goni]) s o] il 538 o250 (Alen)
@ViewData ["TimeStamp"] ¢ Jlde) £LiY) 48 dasiall oda

ViewData["Title"] = "Privacy Policy";

@viewData["Title"]

This page is under construction as of @ViewData["Timestamp"]

—alatiy o8 5 Privacy.cshtml.cs 23s Slaladll e juat o) jals a8l (Y1 1

pad Pa e @l el b sasasall Glga sl using directives
;L"sﬂﬂ\ Dlaid!

Zlaas seba sl sole ) using directives Gas siaas sl (558 G slall ) s
claadl an el el 5 1Y) Adle Jaud i ciel e S
Remove 4 nall e Claladin¥1 Al ) ) sao s 6ill aguw 22a 25 ¢ suall

unnecessary usings

4 Privacy.cshtmles & X Privacy.cshtml™ pps I ml.cs MyCorelpp: Ove Index.cshtml
\pp - ed viode - 3 odel(lLogger<PrivacyModel> logger)
Microsoft.Asp Mvc;
Microsoft.AspNetCore.M
essary Usings |I| Mic t.AspNetCore.Mvc;
S Microsoft.AspNetCor

L(ILogger<Pr el> logger)

_logger = logger;

onGet()

Q\)Nuiﬂ\ 2.)_5‘)5 Preview Changes u\).ua_d\ 4\_1.1\.,.0 A Q‘)!\
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https://learn.microsoft.com/en-us/visualstudio/ide/quick-actions?view=vs-2022

Preview Changes ? *

Remove Unnecessary Usings
4 &) Changes
4 C# Privacy.cshtml.cs

Preview Code Changes:
Microsoft.AspNetCore.Mvc.RazorPages;

MyCoreApp.Pages
PrivacyModel : PageModel

ILogger<PrivacyModel> _

Model(ILogger<PrivacyModel

-
Ln: 18 Ch: 2

Apply Cancel

using directives Slea 8l Cadss Visual Studio as& Apply (s 23
(alall (e Ay 5 pall e
Slithia 5 GBE] Calie oty el gyl Aluls oLal 5 dlly any Y

DateTime.ToString <= jL“‘ 6\3—;-3“1-.’

138 axiig o)l e A4S Clud ISV argument dalzall 2023 o
.l é.})\ﬂ\ (Sl LA\ prve Lﬁﬂ‘ (d) Goratill 22 a JU)

sl A& sasy 53 cylrelnfo object (A & 4l argument ddxal o
b OllS gl A (g AT sal gn e AL dddedl daad A Ul dalaiall
Al Jaal 58l & 53 g oz Ul

Clal=ill ) Privacy.cshtml.es 2 OnGet () «sbal) gai jusi o8

Al

public void OnGet()

{
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https://learn.microsoft.com/en-us/dotnet/api/system.datetime.tostring
https://learn.microsoft.com/en-us/dotnet/api/system.globalization.cultureinfo

string dateTime = DateTime.Now.ToString("d",
new CultureInfo("en-US"));

ViewData["TimeStamp"] = dateTime;

ralal Jef ) Glali asiliz) oy U ysing directive 4es sill of s A
using System.Globalization;

Culturelnfo class 44 e System.Globalization s~

sl il 8 e 5yl @il FS e baual

& _usil) i gl Privacy dea seadl) aas ccusll adsa el (40

< @ (5] https//localhost:44314/Privacy 1@

MyCoreApp Home Privacy

Privacy Policy

This page is under construction as of 1/28/2022

2022 - MyCoreApp - Privacy
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https://learn.microsoft.com/en-us/dotnet/api/system.globalization.cultureinfo

Solution Explorer

5 Solution 'MyCorelpp' (1 of 1 project)
4 =] MyCoreApp
> oy Connected Services

& Dependencies

a_ Properties

: wwwroot
=5 Pages
b B3 Shared
_Viewlmports.cshtrml
_ViewStart.cshtml
Error.cshtml
Index.cshtrml
Privacy.cshtml
b [i}] appsettings.json
I C# Program.cs

Solution Explorer  Git Changes

2 Jamy Mg gl (Bandat 8 Al @lisdia as [Index.cshtml <ale &8 55
C {} & localhost44385 e * 0 :

MyCoreApp Home Privacy

Welcome

Learn about building Web apps with ASP.NET Core.

© 2022 - MyCorehpp - Privacy

S e @ aill HTML Glaled g yin «Olaladll ) ae 3
A ) daiall

|_ ViewData["Title"] = "Home page";

=] class="text-center"
class="display-4"-Welcome
Learn about href=" ">building Web apps with ASP.NET Core
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Hello World! sl ba e (ais cam il Gt Jagial |

Index.cshtml* & X

Index

ViewData le"] = "Home page"

class="text-center"”
class="display-u">Hello World!
Learn about hret=" "-building Web apps with ASP.NET Core

riiaie b 4xih g gubill Jadil Ctrl + F5 e bl gl https L) 2 Y
)

” File Edit View Git Project Build Debug Test Analyze Tools Extensions Window

@ w85 Debug ~ AnyCPU > [P https ~ D> O~ BB

Al Al e suaall il il Ay GliCa sl pioaia b

C Y @& localhost44385 2 » 0 :

MyCoreApp Home Privacy

Hello World!

Learn about building Web apps with ASP.NET Care.

© 2022 - MyCorefpp - Privacy
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Tools in Visual Studio
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https://learn.microsoft.com/en-us/aspnet/core/tutorials/razor-pages/?view=aspnetcore-2.1&preserve-view=true
https://learn.microsoft.com/en-us/visualstudio/containers/overview?view=vs-2022
https://learn.microsoft.com/en-us/visualstudio/containers/overview?view=vs-2022

Visual Studio gl < jaa 4
Jrilly agaal (all (p yshaall 5l 3 0all (553 () shaall ) jae Bas gl) 228 (il
&) Visual Studio ¢e dslad dadia e J saall Visual Studio - 48 ze
Visual Studio IDE overview e dsle 3 jlai aal ) 5 2Ll 3as )

Modular installation _bsall cuiil)

Jbid) € Visual Studio g=b 4 modular installer s ksl cudill 3
e gane (oo 5ke Jaadl Jlaal dlgindii g by 55 ) workloads Jesdl Jleal
a3l oda ae b (Janll laiall ol dave ) cilad Lgaliag Ll & ) (1
Al o4y Cuag ¢ real Visual Studio Culi asa o Lliall 8 4 jLeall

& ol U8 dlaa

cloud-enabled Azure 4ol A8adl) Azure clisdi ¢Ld)

Llaad) aexi clipda LY @ ¥ (e de sena e Visual Studio s sis
La 5L 9 Azure Cledd g calankad o 685 iS4 Al sen Microsoft Azure (s
Ao (IDE) Aeliall s olaill 4y (e b pilia a5 Lginnt 5 LgiUadl paniat
dae e 20a (g g pdall il 585 Azure 5ol e J sl Visual Studio -

Visual Studio < xie Azure development

B Azure development
Azure SDKs, tools, and projects for developing cloud apps
and creating resources using .NET and .NET Framework

Manage the resources associated with yvour Azure accounts in
Visual Studio Cloud Explorer

YA


https://learn.microsoft.com/en-us/visualstudio/get-started/visual-studio-ide?view=vs-2022
https://learn.microsoft.com/en-us/visualstudio/install/install-visual-studio?view=vs-2022
https://learn.microsoft.com/en-us/visualstudio/install/install-visual-studio?view=vs-2022
https://learn.microsoft.com/en-us/visualstudio/azure/vs-azure-tools-resources-managing-with-cloud-explorer?view=vs-2022&preserve-view=true
https://learn.microsoft.com/en-us/visualstudio/azure/vs-azure-tools-resources-managing-with-cloud-explorer?view=vs-2022&preserve-view=true

Gleadll ddla) syl e cbildulil Azyre Glexd aladiul o€y
:Jie Connected Services 4aidll

Microsoft Entra ID alaaiw¥ Active Directory connected service e
(sl iy Jla™ (Microsoft Entra ID)

Jslasdl g sl shall g SN 0 A3 Azure Storage connected service e
blob storage, queues, and tables

manage <) Clinkil i ¥ s )Y Key Vault connected service o
secrets for web apps

Caal e 5 i g 55 e dalidl Connected Services Alaaiall ciladal) aqia’

Solution Jstall CaiSine b g 5 piall o a1 Gugladl 30 il dexa

Add > Connected Service dlaidl 4sadll < Zdls| jLidl s Explorer

e 5l Lyl axs Connected Services dlaidl cileaalliils b
Als) 4ild 8 Add a service dependency 4wid 4 A8y aaall
JlaiDU claLal) @3\5 gdlia) oy i gsﬂ‘ Aaall daa Add dependency daadi

Azure 2 <liads 5 S| AL

Add dependency

Select a service dependency to add to your application.

Application Insights Sdk (Loca
Menitor web app performance sage (without connecting to an instance running in Azure),

Azure Application Insights @

Manitor web app performance and usage (with connection to an instance running in Azure).

Storage Azurite container

Container with open-source emulator that provides a local environment for testing Azure blob and queue storage applications,

Storage Azurite emulator

I js based open-source emulator that provides a local environment for testing Azure blob and queue storage applications.
Azure Storage

Cloud storage that is highly available, secure, durable, scalable, and redundant. Includes Azure Blob, File, Queue, and Table

Services,

Azure SignalR Service
Easily enable real-tim munications te your web application,

Secrets.json (Local)

4 Safeguard cryptegraphic keys and other secrets used by cloud apps and services,

Cancel

Move to the cloud With 4l J) JESY) aal ) cila gleall o 2 3l
Visual Studio and Azure

YA


https://learn.microsoft.com/en-us/azure/active-directory/develop/vs-active-directory-add-connected-service
https://learn.microsoft.com/en-us/azure/active-directory/active-directory-whatis
https://learn.microsoft.com/en-us/azure/vs-azure-tools-connected-services-storage
https://learn.microsoft.com/en-us/azure/key-vault/vs-key-vault-add-connected-service
https://visualstudio.microsoft.com/vs/azure-tools/
https://visualstudio.microsoft.com/vs/azure-tools/

web apps oyl il L)

il L) ey sl il AU 8 Visual Studio @lacluy of ¢Say
ASP.NET, Node.js, Python, JavaScript, TypeScript »aaiuh uj
web frameworks, such as Jie ccusll Hhl e 2121l Visual Studio ac

Angular, jQuery, Express

Windows, Jgiill dakail e ASPNET Core and .NET Core Jex
MVC, WebAPI, - Gy Gasi ASPNET Core 2 Mac, and Linux
dass NET 4eja il aladl 0 ASPNET Core aesi &3 SignalR

Aland) e A8 Eaa (yyp ladd 5 liadai oLl ¢ oSal AL

Modern web tooling Xiaall cu sl & sl aal 5 Cila slaall (o 3 3l

Build cross-platform apps and 4aii) 3amia Glali g cliydad oL
games

Windows, deuiill dakal laliy itk oL Visual Studio - (Se

Android, i0S, and other mobile devices 33Ys Mac, and Linux
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https://dotnet.microsoft.com/learn/aspnet/what-is-aspnet-core
https://visualstudio.microsoft.com/vs/modern-web-tooling/
https://visualstudio.microsoft.com/vs/mobile-app-development/
https://learn.microsoft.com/en-us/dotnet/core/
https://developer.xamarin.com/guides/cross-platform/windows/visual-studio/
https://learn.microsoft.com/en-us/visualstudio/gamedev/unity/get-started/visual-studio-tools-for-unity
https://learn.microsoft.com/en-us/visualstudio/gamedev/unity/get-started/visual-studio-tools-for-unity
https://learn.microsoft.com/en-us/cpp/cross-platform/visual-cpp-for-cross-platform-mobile-development
https://learn.microsoft.com/en-us/cpp/cross-platform/visual-cpp-for-cross-platform-mobile-development
https://learn.microsoft.com/en-us/visualstudio/data-tools/add-new-connections?view=vs-2022
https://learn.microsoft.com/en-us/visualstudio/data-tools/add-new-connections?view=vs-2022
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https://learn.microsoft.com/en-us/sql/ssdt/download-sql-server-data-tools-ssdt
https://learn.microsoft.com/en-us/visualstudio/cross-platform/visual-studio-emulator-for-android?view=vs-2022
https://learn.microsoft.com/en-us/visualstudio/debugger/debugger-feature-tour?view=vs-2022
https://learn.microsoft.com/en-us/visualstudio/debugger/debugger-feature-tour?view=vs-2022
https://learn.microsoft.com/en-us/visualstudio/profiling/profiling-feature-tour?view=vs-2022
https://learn.microsoft.com/en-us/visualstudio/test/improve-code-quality?view=vs-2022
https://learn.microsoft.com/en-us/visualstudio/code-quality/code-analysis-for-managed-code-overview?view=vs-2022
https://learn.microsoft.com/en-us/visualstudio/code-quality/code-analysis-for-managed-code-overview?view=vs-2022
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https://learn.microsoft.com/en-us/visualstudio/deployment/deploying-applications-services-and-components?view=vs-2022
https://learn.microsoft.com/en-us/visualstudio/version-control/git-with-visual-studio?view=vs-2022
https://learn.microsoft.com/en-us/visualstudio/version-control/git-with-visual-studio?view=vs-2022
https://learn.microsoft.com/en-us/visualstudio/get-started/tutorial-open-project-from-repo?view=vs-2022&preserve-view=true
https://devblogs.microsoft.com/visualstudio/multi-repo-support-in-visual-studio/
https://devblogs.microsoft.com/visualstudio/multi-repo-support-in-visual-studio/
https://visualstudio.microsoft.com/vs/preview/
https://learn.microsoft.com/en-us/azure/dev-box/how-to-generate-visual-studio-caches#enable-visual-studio-caches-in-dev-box-images
https://learn.microsoft.com/en-us/azure/dev-box/how-to-generate-visual-studio-caches#enable-visual-studio-caches-in-dev-box-images
https://learn.microsoft.com/en-us/azure/dev-box/how-to-generate-visual-studio-caches#enable-visual-studio-caches-in-dev-box-images
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https://learn.microsoft.com/en-us/azure/dev-box/how-to-generate-visual-studio-caches#enable-git-commit-graph-optimizations-in-dev-box-images
https://learn.microsoft.com/en-us/azure/dev-box/how-to-generate-visual-studio-caches#enable-git-commit-graph-optimizations-in-dev-box-images
https://learn.microsoft.com/en-us/visualstudio/extensibility/visual-studio-sdk?view=vs-2022
https://github.com/dotnet/Roslyn
https://marketplace.visualstudio.com/vs
https://visualstudio.microsoft.com/vs/extend/
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https://github.com/
https://learn.microsoft.com/en-us/visualstudio/ide/develop-code-in-visual-studio-without-projects-or-solutions?view=vs-2022
https://learn.microsoft.com/en-us/visualstudio/ide/develop-code-in-visual-studio-without-projects-or-solutions?view=vs-2022
https://visualstudio.microsoft.com/downloads/?cid=learn-onpage-download-cta
https://visualstudio.microsoft.com/downloads/?cid=learn-onpage-download-cta

¢ ol Jall €) Create a new project 2 & 5 i oLl datia 4 Y
& blank solution g )Wl Jall lld aas &5 el 40 0 & blank solution
Next Jull aas

Create a new project

blank solution
Recent project templates & Windows - Console

me: Windows Forms App (NET q Blank Solution

Framewaork) Create an empty solution containing no projects

Other

»  Blank App, Packaged (WinU| 3 in Desktop)
j mplate for creating a Desktop app based on the Windows Ul Library
ong with a MSIX package for side-loading or distribution via the
Microsoft Store.

c# XAML Windows Desktop WinUl
», Blank App, Packaged with Windows Application Packaging Project (WinU| 3 in
V' Desktop)
A project template for creating a Desktop app based on the Windows Ul Library

(W ). A Windows Application Packaging (WAP) project is included to create a
MSIX package for side-loading or distribution via the Microsoft Store.

c# XAML Windows Desktop WinUl
TS Blank TypeScript Project
A blank TypeScript Project that can be used as a console application or library.

TypeScript Web
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.Blawd) 438 e Project
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Next Sl 2

dsendy o8 Configure your new project sl éle g pia oS820 4 ¢
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s .es Jia ¢ syl ) Calendar.cs asb Gl Visual Studio <iua
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& <slal =34 5 Solution Explorer (2 (Sall & 5 piall e el Judisil)
ol

Al clad=ill Calendar.cs <ale b gisa Jasial ¥

using System;

namespace QuickDate

{

internal class Calendar

{

static void Main(string[] args)
{
DateTime now = GetCurrentDate();
Console.WriteLine($"Today's date is {now}");
Console.ReadlLine();

}
internal static DateTime GetCurrentDate()
{
return DateTime.Now.Date;
}
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languages
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Next
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Search Solution Explorer (Ctrl+;)

2 Solution 'QuickSolution’ (2 of 2 projects)
4 QuickDate

P &4 References

a] App.config

P C*® Calendar.cs
4 T QuickTest

P Pro perties
P & References

a] packages.config
D C® UnitTest1.cs

Add a project reference £ s <l g s Al
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) QuickDate g s e g o 48] ) zUs3 1N QuickDate g 5 e
QuickTest & 5_ria

ox build dependency sl slaiel ol 4 el ) sl Al a3
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Search Solution Explorer (Ctrl+;)

3 Solution ‘QuickSolution' (2 of 2 projects)
4 [ QuickDate
b &8 References
a.] App.config

P C# Calendar.cs
4 T QuickTest

b A Properties

4 &8 References
@ Analyzers
-0 Microsoft.VisualStudio.TestPlatform.TestFramework
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test code LAY cilanlat Cil
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Al el UnitTest].cs <l sise Jagiul

using System;
using
Microsoft.VisualStudio.TestTools.UnitTesting;

namespace QuickTest

{
[TestClass]

public class UnitTestl

{
[TestMethod]

public void TestGetCurrentDate()
{

Assert.AreEqual(DateTime.Now.Date,
QuickDate.Calendar.GetCurrentDate());

}
¥
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using System.Runtime.CompilerServices;

[assembly: InternalsVisibleTo("QuickTest")]
Al dalall 4adl Jie Calendar.cs Slbeddsd sas of cang

System;
System.Runtime.CompilerServices;
: InternalsVisibleTo("QuickTest"}]
QuickDate

Calendar

Main( [] args)

DateTime now = GetCurrentDate();
( e.WriteLine($"Today's date is {now}");
ole.ReadLine();

DateTime GetCurrentDate()

return DateTime.Now.Date;
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https://learn.microsoft.com/en-us/dotnet/standard/assembly/friend-assemblies
https://learn.microsoft.com/en-us/dotnet/api/system.runtime.compilerservices.internalsvisibletoattribute
https://learn.microsoft.com/en-us/dotnet/csharp/language-reference/keywords/using-statement
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https://learn.microsoft.com/en-us/dotnet/api/system.runtime.compilerservices.internalsvisibletoattribute

QuickTest & X UnitTestl.cs Calendar.cs v

Application

N/A N/A
Build
Build Events
Debug Assembly name: Default namespace:
Resources ‘ ‘QuickTest
e Target framework: Qutput type:
Settings NET Framework 4.7.2 ~ | Class Library £

Reference Paths
. Auto-generate binding redirects
Signing

Code Analysis Slaiipohiect

(Not set) > Assembly Information...

Resources
Specify how application resources will be managed:

® Icon and manifest

A manifest determines specific settings for an application. To embed a custom manifest, first add
it to your project and then select it from the list below.

Icon:

(Default Icon) ~ | | Browse... | ([l ']

Embed manifest with default settings

O Resource file:

Jie (g 5 piall (ailiad cladia 8 ¢ AV sl Gldle (ar CaiSiul
£ 15l MR o3 gl ciladle alias Build and Debug sl  sLisY)
kel
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