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CSharp Supplement 1

Using Visual Studio 2026

Objectives

After completing this unit you will be able to:

e Describe Visual Studio 2026 Community and install
the desired features on your computer.

e Use the Sign in feature of Visual Studio 2026 to
synchronize settings across multiple devices.

e Use the Visual Studio 2026 integrated development
environment (IDE) to create, edit, debug, and run C#
programs.

e Create solutions with multiple projects.
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Visual Studio 2026 Community

e Visual Studio 2026 Community is free and supports
many features.

¢ You can choose the features you want as part of the
installation.

e For this course we need the .NET desktop
development workload.

Installing — Visual Studio Community 2026 — January 2026 Feature Update (18.2.1)
Workloads  Individual components  Language packs  Installation locations
Web & Cloud (4)

@ ASPNET and web development Azure and Al development

Build web applications using ASP.MET Core, ASP.NET, Azure SDKs, tools, and projects far developing cloud apps
HTML/JavaScript, and Containers including Docker supp... (including Al agents) and creating resources using .NET a..

P Python development Node.js development
Editing, debugging, interactive development and source Build scalable network applications using Nedejs, an
control for Python. asynchronous event-driven JavaScript runtime.

Desktop & Mobile (5)

F+'I MNET Multi-platform App Ul development H] MET desktop development
L Build Android, i05, Windows, and Mac apps from a single Build WPF, Windows Forms, and consale applications
codebase using C# with .NET MAUI using C#, Visual Basic, and F# with \MET and .NET Frame...
"‘I +J Desktop development with C++ @ WinUl application development
Build medern C++ apps for Windows using tools of your Build applications for the Windows platform using WinUI
choice, including M3VC, Clang, CMake, or M5Build. with C# or optionally C++
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Modifying Visual Studio

e After your initial installation, you may add or delete
components by running the installer again.

— Find your installed product and click Modify.

— You may also install updates that become available.

0 Visual Studio Community 2026 | Madify |

January 2026 Feature Update (18.2.1) Launch

Release notes More ~

e After clicking Modify you can then check or uncheck
to add or delete a component.
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Visual Studio Sign in

e When you start Visual Studio 2026 for the first time
you will be prompted to Sign in.

Visual Studio

Welcome!
Connect to all your developer services.

Sign in to start using your Azure credits, publish code to a private Git
repository, sync your settings, and unlock the IDE.

Learn more

Sign in |

Mo account? Create one!

Mot now, maybe later.

e If you already have a Microsoft account such as Live,
Hotmail or MSDN, you can use it to sign in now.

— If not, you can create one for free. Use MSDN if you have it.
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Sign In Advantages

e Although it is not required, Sign In has advantages.

— It will automatically synchronize Visual Studio settings
across devices where you run Visual Studio.

— It will permanently unlock Visual Studio Community
Edition.

— It will extend the trial period of Visual Studio Professional or
Enterprise from 30 to 90 days.

— It will automatically unlock Visual Studio if you sign in
using an MSDN account.

— It will enable you to automatically connect to services such
as Azure and a private Git repository.

¢ You can sign in later. Look for the Sign in link in the
upper right corner of Visual Studio:

Signin R - bd

Sign in
Visual Studio can sync your settings,
- help you plan projects, collaborate
with your team and manage your
) = &| code online from anywhere,

e More information about Sign In is available on
docs.microsoft.com.

https://docs.microsoft.com/en-us/visualstudio/ide/signing-in-to-
visual-studio
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Visual Studio Start Page

e When you launch Visual Studio, you will see the
Visual Studio Start Page.

— You will be given several ways of opening existing code or
creating a new project.

— A link at the bottom right lets you enter Visual Studio
without any code.

- O *
Visual Studio 2026
Get started
Search recent (Alt+5) Q ~ &7 Create a new project
Tod ,—@ Open a project or solution
~  Today
2 o B3 o folder
SimpleCalc.sin: L) Ypena
[ 1/28/2026 6:01 AM

A .
& Clone a repository
~ This month

) SimpleCalcGui.sin
() e e e Pl
CADICVCSharp\Chap01\SimpleCalcGui

1/19/2026 9:32 PM

SimpleSquare.sin

&) e 1/19/2026 9:26 PM

CAOICVCSharm\ T han Tl ~
arpiynaplJd sl pleasqua

LR ] LA .

SimpleCalcsin
I3 1/19/2026 8:50 PM

Lo aharpiyonapl aimpletalc

SimpleSquare.sinx
i

Lallicvcanarpillemosiyamplesguare

1/19/2026 8:03 PM

~  Older
G ica.CPQ
galact&a.c PG - . ~ o 31172025 11:57 AM
https://experlogix@dev.azure...Experlogiv/_git/Galactica.CPQ
— Experlogix.Api.DesignStudio et e
January 2026 Feature Update [ Continue without cade ]

— Click the Continue without code button.
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A Visual Studio Solution

e This unit does not have a separate lab. Instead, we
will work through some examples together so that
you can get a good feel for how the IDE works.

e Open the Bank console solution.
— File | Open | Project/Solution.
— Navigate to directory Supp1\Bank

— Select the file Bank.sln, and open it.

fm File Edit View Git Project Build Debug Test Q Bank e — O X |
Tools  Extensions Window Help
ﬂ',jv’_@v'ﬂ'._-'lv Debug w [ I.::I &8~
Solution Explorer L. 4
A Bv o a@ £ =
Search Solution Explorer (Ctrl+;) Q

&3 Solution ‘Bank’ (1 of 1 project)
A Bank

P &0 Dependencies

b C# Account.cs

C# Program.cs

Output w

Show output from: ~

Solution Explorer Git Changes

T Addto Source Control ~ 5 Select Repository ~ L[5
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Solution Explorer

e On the top right is the Solution Explorer, which
shows you the structure of your solution, which
consists of one or more projects.

e Double-click on each of the files Account.cs and
Program.cs, the two source files in the Bank project.

— We closed some windows we did not need.

i ™
'm File Edit View Git Project Build Debug Test Q « Bank a = O b4
Tools  Extensions  Window Help
® ~ e T~ &9 o Q@ o| Debug ~ =N oy N - & [
Program.cs & Xlﬁ'«ccuunt.cs -« 8 || Solution Explorer L 4
Bank k4 “g Program ~ [’fﬂ <top-level-state ~ = o v & a ¥
{él 1 Lcoocount acc = new Lccount (100); . i
2 Conscle.Writeline ("balance = {0}", acc.E e 25
3 acc.Deposit (25) » & Solution 'Bank' (1 of 1 project)
4 Console.WritelLine ("balance = {0}", acc.Ek 4 Bank
5 acc.Withdraw (50) ; P a Dependencies
& Conscle.Writeline ("balance = {0}", acc.E b CH Account.cs

Conscle.Writeline {("press Enter to exit™})
~ - . c# Program.cs
Conscle.ReadLine ()

100%  ~ @ Mo issues found § - Ln:9, Ch:1 SPC CRLF UTH Solution Explo... Git Changes

L1 Ready 4 Addto Source Control ~ = Select Repository ~ L[5 -
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Toolbars

¢ Visual Studio comes with many configurable
toolbars.

— You can configure which toolbars are shown.

— You can drag toolbars to whatever position you find most
convenient.

— You can add or delete buttons on the toolbars.

e To bring up the menu specifying which toolbars are
shown, choose View | Toolbars, or right-click on any
empty area of a toolbar.

e If you don't have the Build and Debug toolbars
shown, add them now.

v Build
Compare Files

+  Debug

Debug Location
Dialog Editor
Formatting
HTML Source Editing
Image Editor
Layout
Query Designer
Ribbon Editor
Source Control
Source Control - Team Foundation
+  Standard
Table Designer
¥ Text Editor
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Creating a Console App

e We will now create a simple console application.

— Our program Bytes will attempt to calculate how many bytes
there are in a kilobyte, a megabyte, a gigabyte, and a
terabyte.

1. If a solution is open, close it. From the main menu, choose File |
New | Project.... This will bring up the New Project dialog.

2. For Templates filter by C# and Console. Choose Console App

Search for templates (Alt+5) P~ -
Clear e
C# = All platforms = Console
E‘:“ Conzole App
A project for creating a command-line application that can run on .MET Core on
Windows, Linux and macO5s
C# Linux macids Windows Consale
E‘:‘* Console App (MNET Framewark)
A project for creating a command-line application
C# Windows Console
3. Click Next.
Rev. 10.0 Copyright © 2026 Object Innovations Enterprises, LLC 11
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Creating a Console App (Cont'd)

4. For Project name, type Bytes. Navigate to the Demos directory.

Leave unchecked “Place solution and project in the same
directory”.

Configure your new project

CO[]SOlE ,ﬂ.p p c Linux macOs Windows Concole

Project name
Bytes
Location

CAOICNCSharp\Demos -

Solution name (@)
Bytes

|:| Place solution and project in the same directory

5. Click Next. For Framework choose .NET 10.0

Additional information

C{:}['ISO'E Ap p C# Linux mac0s Windows Console

Framework (3

MNET 10.0 {Long Term Support) v

6. Click Create.
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Using the Visual Studio Text Editor

Supplement 1

e The empty code file Bytes.cs will open.

e In Program.cs enter the following code using the

Visual Studio text editor:

int bytes = 1024;

Console
bytes =
Console
bytes =
Console
bytes =
Console

— Notice that the Visual Studio text editor highlights.

— As you type, little IntelliSense boxes pop up for code

.WritelLine ("kilo
.WriteLine ("mega
.WriteLine ("giga

.WritelLine ("tera

{0}, bytes);

bytes * 1024;

{01", bytes);
bytes * 1024;

{01"™, bytes);
bytes * 1024;

{0}", bytes);

completion.

Rev. 10.0
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Build and Run the Bytes Project

¢ You can build the project by using one of the
following:

— Menu Build | Build Solution or toolbar button & or keyboard
shortcut Ctrl+Shift+B.

— Menu Build | Build Bytes or toolbar button i (this just
builds the project Bytes)!.

¢ You can run the program without debugging by
using one of the following:

— Menu Debug | Start Without Debugging
— Toolbar button ©

— Keyboard shortcut Ctrl + F5

¢ You can run the program in the debugger by using
one of the following:

— Menu Debug | Start Debugging
— Toolbar button » Bt
— Keyboard shortcut F5

o Tryit!

! The two are the same in this case, because the solution has only one project, but some solutions have
multiple projects, and then there is a difference. We’ll create a solution with two projects later.
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Running the Bytes Project

e You will get some obviously erroneous output!

kilo = 1024

mega = 1048576
giga = 1073741824
tera = 0

— The solution is saved at this point in Bytes\Step1.
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Executable File Location

e When you build a project from Visual Studio, by
default the output files are placed under the
bin\Debug directory.

— They will be in a subdirectory corresponding to the version
of the .NET Framework.

Bytes [J Mame
Ve D Bytes.deps.json
Bytes 3] Bytes.d
bin (W] Bytes.exe
Debug D Bytes.pdb
net10.0 [ Bytes.runtimeconfig.json

ohj
— The executable file for the Bytes program is Bytes.exe.

e When you build the program with a Release
configuration, the executable file is placed under the
bin\Release directory.
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Project Designer

¢ You may open the Project Designer by right-clicking
on the project in Solution Explorer and choosing
Properties.

— This allows you to specify properties of the project, for
example the Target Framework.

Bytes £ X | Program.cs @

Search properties Q,

4 Application

Application

General

Win32 Resources

Dependencies General Output type
b Global Usings Specifies the type of application to build.
Console Application

P Build

b Package ~
Target framework @)

P Code Analysis Specifies the version of .NET that the application targets. This option can have different
values depending en which versions of \MET are installed on your computer,

P Debug
NET 10.0

P Resources

Install other framewerks

Target 05 @
Specifies the operating system that this project will target.
{Mone)
Rev. 10.0 Copyright © 2026 Object Innovations Enterprises, LLC 17
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Project Configurations

e A project configuration specifies build settings for a
project.

e Every project in a Visual Studio solution has two
default configurations, Debug and Release.

e A dropdown on the standard toolbar lets you select a
configuration for the build.

Debug |v Any CPU ~| P Bytes ~ [>

I Debug
Release
| Configuration Manager... |

e The Configuration Manager gives you complete
control over the configuration, including creating a
new (custom) configuration.

Configuration Manager ? *
Active solution configuration: Active solution platform:
Debug ~  Any CPU ~
Project contexts: B Build all [] Deploy all
Project Configuration Platfarm Build Deploy
Bytes Debug = || Any CPU *
Debug
Release
New.>
<Edit..»
Rev. 10.0 Copyright © 2026 Object Innovations Enterprises, LLC 18
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Creating a New Configuration

e Sometimes it is useful to create additional
configurations, which can save alternate build
settings.

e As an example, let’s create a configuration for a
“checked” build.

1. Bring up the Configuration Manager dialog.

2. From the Active Solution Configuration: dropdown, choose
<New...>. The New Solution Configuration dialog will come

up.

3. Type CheckedDebug as the configuration name. Choose Copy
Settings from Debug. Leave checked “Create new project
configurations” (see below). Click OK, and then Close from the
Configuration Manager dialog.

Mew Selution Configuration 7 >

MName:

CheckedDebug

Copy settings from:

Debug P

[“] Create new project configurations

] Cancel
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Setting Configuration Build Settings

e Next, we will set the build settings for the new
configuration.

— Inspect the toolbar to verify that the new CheckedDebug is
the currently-active configuration.

1. Right-click over Bytes in the Solution Explorer and choose
Properties. The Project Designer comes up.

2. Select Advanced under Build from the list at the left.

3. Check “Check for arithmetic overflow™.

> Application Advanced Language version (7
4 Build The version of the language available to code in this project.
General
Errors and warnings I
Output
Events

Check for arithmetic overflow (@
Streng naming

Advanced

Throw exceptions when integer arithmetic produces out of range values,

P Package Deterministic (7

) | Produce identical compilation output for identical inputs.
I Code Analysis P P P

I Debug . R
Internal compiler error reporting (=
P Resources Send internal compiler error (ICE) reports to Microsoft.

Prompt before sending -

File alignment (2
Specifies, in bytes, where to align the sections of the cutput file,

512 -

4. Click OK.

5. Build and run. Now you will hit an Overflow exception. The
solution is saved at this point in Bytes\Step2.
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Debugging

e To be able to benefit from debugging at the source
code level, you should have built your executable
using a Debug configuration, as discussed previously.

e There are two ways to enter the debugger:

— Standard Debugging. You start the program under the
debugger. You may set breakpoints, single step, and so on.

— Just-in-Time Debugging. You run normally and, if an
exception occurs, you will be allowed to enter the debugger.
The program has crashed, so you will not be able to run
further from here to single step, set breakpoints, and so on.
But you will be able to see the value of variables, and you
will see the point at which the program failed.

e We will only use standard debugging in this course.
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Breakpoints

e The way you typically perform standard debugging is
to set a breakpoint and then run using the debugger.

— The easiest way to set a breakpoint is by clicking in the gray
bar to the left of the source code window. You will then see a
red dot.

— Now start with debugging. A yellow arrow over the red dot
of the breakpoint shows where the breakpoint has been hit.

Program.cs & X

Bytes
1 int bytes = 1824;

mp ] 25" [Console.WriteLine("kilo = {8}", bytes);]
3 bytes = bytes * 1824,
il Console.WriteLine("mega = {@}", bytes);
5 bytes = bytes » 1824,
6 Console.WriteLine("giga = {8}", bytes);
7 bytes = bytes » 1824,
8 Console.WritelLine("tera = {0}", bytes);
9
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Watch Variables

e The easiest way to inspect the value of a variable is to
slide the mouse over the variable you are interested in
and the value will be shown as a tool tip.

int bytes = 1@24;

Console.WriteLine("kilo = {@}", bytes);|»

bytes = bytes = 1824; & bytes | 1024 D|
Console.WriteLine("mega = {0}", bytes];

— Click the pushpin, and the little window stays open, and you
can watch the value change as you step through the program.

int bytes = 1824;

. HritELlnE( "kilo @ b_rt ec| 1048576
bytes = bytes = 1824;
[console.WriteLine("mega
bytes = bytes » 1824;

{8}", bytes); =imseizpses

Console.WriteLine("giga = {0}", bytes);
bytes = bytes » 1824;
Console.WriteLine("tera = {6}", bytes);

e You can display a variable in a Watch window.

— This illustration shows a typical Watch window. You can
show the Watch window through the tab at the bottom.

Watch 1
Search (Ctrl+E) P|v| Search Depth: I
Mame Value
£ bytes 1048576
| Add item to watch I
Rev. 10.0 Copyright © 2026 Object Innovations Enterprises, LLC 23
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Debug Toolbar

e The Debug toolbar gives quick access to several
useful debugging commands.

— Slide the mouse cursor over the buttons to see a yellow
tooltip giving a brief description.

WOt T

F—rvIr

Stack Frar bdain:
Step Into (F11) I:

¢ You can get a hexadecimal display by right-clicking
over a variable in the Watch window and selecting
Hexadecimal display.

e You will see the value in the Watch window now
displayed in hex.

Watch 1
Search (Ctrl+E) j3|'|-| 5Search Depth: T
Mame Value
© bytes Ooc00 7 QD000

[t to ateh [r———

— The red coloring indicates that in this run the value has just
changed.
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Stepping with the Debugger

e When you are stopped in the debugger, you can step
through instructions either one at a time or by set
amounts.

e There are several single step buttons * = . The
default ones are (in the order shown on the toolbar):

— Step Into
— Step Over
— Step Out

e There are additional buttons that can be added to the
Debug toolbar via Tools | Customize.
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Demo: Stepping with the Debugger

e Build the Bytes\Step3 project.

— The multiplication by 1024 has been replaced by a function.
We’re also using the long data type to fix the bug.

e Set a breakpoint at the first function call, start the

program ( ~ ), and then Step Into ( *).

— Note the red dot at the breakpoint and the yellow arrow in the

function.
Program.cs = > [N
Bytes
1 | long bytes = 1024;
2 Console.WriteLine("kilo = {@}", bytes);
@ BN Wbyvtes = OneH(bytes);
i Console.WriteLine("mega = {@}", bytes);
5 bytes = OneK(bytes);
6 Console.WriteLine("giga = {8}", bytes);
7 bytes = OneH(bytes);
B Console.WriteLine("tera = {@}", bytes);
9
16 -1'long OneK(long x)
o 11 1 = 1mselapsed
12 return x = 1024,
13 i
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Call Stack and Call Hierarchy

e When debugging, Visual Studio maintains a Call
Stack.

e In our simple example, the Call Stack is just two
deep.

MName Language
3 Bytes.dll!Program.<Main=>5.__Onek]0_0{long x) Line 11 C#
@ Bytes.dil'Program.<Main> 5(string[] args) Line 3 c#
(1 B2 vl Breakpoints Exception Settings  Command Window  Immediate Window = Qutput

e If you right-click on a method name, you can select
View Call Hierarchy.

Call Hierarchy
|f'-.-"|3,r5|:||uti|:|n '| ¢ IEI
F 559 OneK(long) (Program]

F Calls To 'Onek’

4 @ <top-level-statements-entry-point> (Program)
[ Calls Te '«Main=§'
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Multiple-Project Solution Demo

e Visual Studio solutions may contain multiple
projects.

— This feature is useful in organizing larger programes.

e As an example, let’s add a second project to our bytes
solution.

— Starter code is provided in Demos\Multiple, which is a copy
of Bytes\Step4. This version provides the method OneK() as
a static method in the class SimpleMath in a separate file.

1. Examine the starter code. Build and run.

2. In Solution Explorer, right-click over the solution and choose
Add | New Project... from the context menu.

3. Select the Class Library.

= All platforms = All project types

4
LF

i

n ! Class Library
A project fer creating a class library that targets .MET or .MET Standard

.

C# Android Linux mac0s Windows Library

4. Click Next
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Multiple-Project Demo (Cont’d)

5. Enter the name MyMath for the new project.
Configure your new project

Class L[brary C#  Android Linux ~ macOS  Windows  Library

Project name

MyMath

Location

CADIC\CSharp\DemosiMultiple -

Project will be created in "C\OIC\CSharp\Demos\Multiple\MyMath'"
6. Click Next. Select NET 10.0 as the Framework. Click Create.

C| dss |_| br’a I’"_y’ C# Android Linux macO5s Windows Library

Framework (@)

| .NET 10,0 (Long Term Support) -]

7. In the new project, delete the file Classl.cs.

8. Drag the file SimpleMath.cs from the Bytes project to the
MyMath project. Delete the file from the Bytes project.

9. Build the solution. You will get an error message.

The name 'SimpleMath' does not exist in the current
context
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Adding a Reference

10. Right-click over the Bytes project and choose Add | Project
Reference from the context menu.

11. The Reference Manager dialog comes up. Select Projects.
There is only one other project in this solution, MyMath. Select
it.

Reference Manager - Bytes ? d
4 Projects Search (Ctrl+E) P -
Solution MName Path  Name:
_ MyMath G MyMath
P Shared Projects
b COM
P Browse
Browse... || oK || Cancel
12. Click OK.

13. Build and run. You now will get a different error:

'SimpleMath' is inaccessible due to its protection
level

14.  Make the class SimpleMath public. Now it should work!
Solution is saved in Supp1\Multiple.
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Project Dependencies

Supplement 1

e Project dependencies have been set so that the class

library is built first.

— Right-click on the solution and select Project Dependencies

from the context menu. Choose the Bytes project. It depends

on the MyMath project, so the latter will be built first.

Project Dependencies

Dependencies  Build Order
Projects:
Bytes

Depends on:

v Myhdath

oK

Cancel
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Startup Project

e In a solution with multiple projects, you can choose
the Setup Project from the solution properties.

Solution 'Bytes' Property Pages

MNSA M/A

4 Common Properties () Current selection

SR AT (®) Single startup project

Project Dependencies
. . Bytes
Code Analysis Settings

Debug Source Files () Multiple startup projects:

[ Configuration Properties

Project Action
Bytes Mone
MyMath Mone

e The startup project information is saved in the .suo
file, which can be found nested under the .vs folder.
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Summary

e Visual Studio 2026 is a very rich integrated
development environment (IDE), with many features
to make programming more enjoyable.

e You can use the Sign in feature of Visual Studio 2026
to synchronize settings across multiple devices.

e In this unit, we covered the basics of using Visual
Studio to edit, compile, run, and debug programs, so
that you will be equipped to use Visual Studio in the
rest of the course.

e A project can be built in different configurations,
such as Debug and Release,

e In this course, we will use only a tiny fraction of the
capabilities of this powerful tool.

e Multiple-project solutions are useful for larger
programs.
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