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Preface

Visual Studio 2022 is a complete and ideal integrated development environment (IDE)
for creating large, complex, and scalable applications. It is one of the most complete tools
available for development, especially with Microsoft technologies.

This book will teach you how to take advantage of the tools available with this IDE to write
clean code faster. You'll begin by learning how to set up and start Visual Studio 2022 and use
all the tools provided by this IDE. You will then learn key combinations, tips, and additional
utilities that can help you to code faster and review your code constantly. You will see how to
compile, debug, and inspect your project to analyze its current behavior using Visual Studio.
You will see how to insert reusable blocks of code writing simple statements. You will learn
about some visual aids and artificial intelligence that will help you improve productivity and
understand what is going on in a project.

By the end of this book, you will be able to set up your development environment using
Visual Studio 2022, personalize the tools and layout, and use shortcuts and extensions to
improve your productivity.

Who this book is for

This book is for .NET software developers focusing on web development and web developers
who want to learn about the new features, tools, and features available in Visual Studio
2022. Basic knowledge of HTML, CSS, and JavaScript or frameworks such as React and
Angular is assumed.

What this book covers

Chapter 1, Getting Started with Visual Studio 2022, reviews how to install Visual Studio,
the versions, and requirements.

Chapter 2, Configuring the IDE, discusses how to configure Visual Studio depending on
your needs and preferences.

Chapter 3, Improvements in Visual Studio 2022, reviews the new features and
improvements included in Visual Studio 2022.
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Chapter 4, Creating Projects and Templates, explains the templates included in Visual
Studio and how to create your first project.

Chapter 5, Debugging and Compiling Your Projects, discusses how to use Visual Studio to
build applications and debug your projects.

Chapter 6, Adding Code Snippets, explains how to use code snippets and create your own
in Visual Studio.

Chapter 7, Coding Efficiently with Al and Code Views, reviews the Al tools and different
code views included in Visual Studio.

Chapter 8, Web Tools and Hot Reload, explains the web tools included in Visual Studio for
web developers and how Hot Reload works.

Chapter 9, Styling and Cleanup Tools, discusses the code cleanup options included in
Visual Studio for backend and frontend developers.

Chapter 10, Publishing Projects, explores the different ways to publish projects from
Visual Studio.

Chapter 11, Implementing Git Integration, reviews the Visual Studio functionalities to work
with GitHub-hosted projects.

Chapter 12, Sharing Code with Live Share, discusses what Live Share is and how to use it to
work with teams in live coding sessions.

Chapter 13, Working with Extensions in Visual Studio, explains what extensions are in
Visual Studio and the different ways to add them to the IDE.

Chapter 14, Using Popular Extensions, discusses what the most popular extensions for
Visual Studio are and why.

Chapter 15, Learning Keyboard Shortcuts, explains how to perform quick actions in Visual
Studio using the keyboard to optimize repetitive tasks.

To get the most out of this book

You need to have a laptop or desktop computer with Windows 10 or later installed. To
install Visual Studio and complete the exercises in Chapters 10-14, you will need an
internet connection.

To obtain a Visual Studio Community license, you must have a Microsoft account, either
belonging to the Hotmail domain or the Outlook domain.
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Operating system

Software/hardware covered in the book .
requirements

A 1.8 GHz or faster 64-bit processor; quad-core or better
is recommended. ARM processors are not supported.

A minimum of 4 GB of RAM. Many factors impact
resources used; we recommend 16 GB of RAM for

_ ; . Windows 10 or later
typical professional solutions.

Hard disk space - a minimum of 850 MB up to 210 GB
of available space, depending on the features installed.
Typical installations require 20-50 GB of free space.

Visual Studio 2022 Community Edition Windows 10 or later

A version of Visual Studio Enterprise is required to generate code maps in Chapter 8, Web
Tools and Hot Reload.

To perform the tests suggested in Chapter 11, Implementing Git Integration, a GitHub
account is required.

If you are using the digital version of this book, we advise you to type the code yourself
or access the code from the book's GitHub repository (a link is available in the next
section). Doing so will help you avoid any potential errors related to the copying and
pasting of code.

To complete and understand all the activities throughout this book, it's important to have
knowledge about software development and web development (HTML, JavaScript, and CSS).

Download the example code files

You can download the example code files for this book from GitHub at https://
github.com/PacktPublishing/Hands-On-Visual-Studio-2022. If there's
an update to the code, it will be updated in the GitHub repository.

We also have other code bundles from our rich catalog of books and videos available at
https://github.com/PacktPublishing/. Check them out!

Download the color images

We also provide a PDF file that has color images of the screenshots and diagrams used in
this book. You can download it here: https://packt.link/VHA6o0.


https://github.com/PacktPublishing/Hands-On-Visual-Studio-2022
https://github.com/PacktPublishing/Hands-On-Visual-Studio-2022
https://github.com/PacktPublishing/
https://packt.link/VHA6o
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Conventions used

There are a number of text conventions used throughout this book.

Code in text:Indicates code words in text, database table names, folder names,
filenames, file extensions, pathnames, dummy URLs, user input, and Twitter handles. Here
is an example: "The template has a demo with the WeatherForecastController.cs
file."

A block of code is set as follows:

CommonMethod ("Before invocation of NewMethod()") ;
NewMethod () ;

CommonMethod ("After invocation of NewMethod()") ;

When we wish to draw your attention to a particular part of a code block, the relevant
lines or items are set in bold:

public float Calculatel ()
{
var minValue = 25;

return Calculate (minValue) ;

}

Bold: Indicates a new term, an important word, or words that you see onscreen. For
instance, words in menus or dialog boxes appear in bold. Here is an example: "If you agree
with the details and size of the installation, you can proceed to start the process by clicking
on the Install button.”

Tips or Important Notes

Appear like this.

Get in touch

Feedback from our readers is always welcome.

General feedback: If you have questions about any aspect of this book, email us at
customercare@packtpub.com and mention the book title in the subject of
your message.
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Errata: Although we have taken every care to ensure the accuracy of our content, mistakes
do happen. If you have found a mistake in this book, we would be grateful if you would
report this to us. Please visit www . packtpub.com/support/errata and fill in

the form.

Piracy: If you come across any illegal copies of our works in any form on the internet,
we would be grateful if you would provide us with the location address or website name.
Please contact us at copyright@packt . com with a link to the material.

If you are interested in becoming an author: If there is a topic that you have expertise in
and you are interested in either writing or contributing to a book, please visit authors.
packtpub.com.


http://www.packtpub.com/support/errata
http://authors.packtpub.com
http://authors.packtpub.com




Part 1;:
Visual Studio
Overview

In this part, you will learn how to install and use Visual Studio from scratch and use the
general tools provided by this IDE.

This part contains the following chapters:

Chapter 1, Getting Started with Visual Studio 2022
Chapter 2, Configuring the IDE

Chapter 3, Improvements in Visual Studio 2022
Chapter 4, Creating Projects and Templates
Chapter 5, Debugging and Compiling Your Projects






1

Getting Started with
Visual Studio 2022

Visual Studio (VS) is the most popular integrated development environment (IDE)
for .NET developers. It's the perfect tool to design, develop, debug, and deploy all .NET
applications and even other technologies.

In this chapter, you will learn about the history, historical versions, and installation process
of VS, as well as the initial configurations to start working with this IDE. After learning
about the VS flavors, you will be able to choose the option that best suits your needs.

By the end of this chapter, you will get a brief overview of VS's history and understand the
main evolutionary changes across its different versions. You will also learn how to install
and start using this amazing tool.

In this chapter, you will learn about the following main topics:

A brief history of VS
« VS flavors

o Installing VS 2022

» VS for Mac
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Technical requirements

We will begin the chapter by learning how to install VS 2022. To get VS to run on your
machine, you will need the following requirements:

»  Windows 10, version 1909 or higher

o Windows Server, 1016 or higher

« A 1.8 GHz or faster 64-bit processor; quad core or better is reccommended

o 4 GB of RAM; 8 GB is recommended

« Hard disk free space — 25 GB (up to 40 GB depending on the components installed)
o Administrator rights

« Full internet access during the installation

Important Note

32-bit and ARM operating systems are not supported; you will need either
Windows 10 Enterprise LTSC edition, Windows 10 S, or Windows 10
Team Edition. To check all the requirements and technologies or systems
not supported, go to https://docs.microsoft.com/en-us/
visualstudio/releases/2022/system-requirements.

A brief history of VS

VS 2022 is version 13 of this application created by Microsoft. VS has been consolidated
among developers for having a friendly user experience, good support with regular
updates, and powerful tools for writing clean and scalable code. VS has support for
many technologies and platforms. For many developers, VS is the ultimate tool for all
project types.

To understand the evolution of this tool, we must examine its history and timeline.

VS 6.0 was released in 1997, and it was the first version of this tool. This version was
created to work with Visual Basic 6.0. Then, in 2002, a new version was released, which
included compatibility with .NET and C# (a new programming language at that time).
Since then, it's been the favorite tool for NET developers.


https://docs.microsoft.com/en-us/visualstudio/releases/2022/system-requirements
https://docs.microsoft.com/en-us/visualstudio/releases/2022/system-requirements
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VS started as a premium application with a closed license, but since VS 2005, Microsoft
began a new strategy with a freemium (free/premium) version, which is a basic/free
public version that you can use for your personal projects, study, or midsize applications,
and other versions at a cost for professional developers, large companies, or for those who
want to use advanced tools.

Microsoft releases a new VS version every 2 or 3 years and provides updates for that
version every 2 or 3 months, which means complete support.

A version of note is VS 2012 because the development team implemented a new look and
feel and many improvements in the user experience, which are also present in the 2022
version. Some of the most important improvements in VS 2012 over previous versions
were performance, the possibility to choose from light and dark themes, and new icons.

Now that you have a general idea of what VS is, let's examine each of the flavors
available today.

VS flavors

Since version 2012, VS has had three flavors that cover all developers' preferences and
needs. Just one of these three alternatives is completely free for the community.

In the following sections, you will see the differences between each version and learn
about the features supported by each version, which are the following:

« Visual Studio Community
o Visual Studio Professional

o Visual Studio Enterprise

So, let's understand the main aspects of each version.

Visual Studio Community

Visual Studio Community is a free version that incorporates all the basic tools to create,
build, debug, and deploy .NET applications and all the collaboration instruments
integrated into VS.

Visual Studio Community has a limit of five users and is restricted to
non-enterprise organizations.
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The main tools in Visual Studio Community are the following:

« Basic debugging tools (tools for inspecting code during debugging)

o A performance and diagnostics hub (tools to analyze application performance and
memory use)

« Refactoring tools (tools to clean and style code following best practices)
« Unit testing (a feature to navigate, run, and collect results from unit tests)
o Peek definition (a functionality to navigate to the definition of a method or function)

« VS Live Share (a tool for real-time collaboration development)

This version is suitable for students, independent developers, freelancers, and small
companies. Even though this version includes all the main tools that you will use on a
daily basis, in some scenarios associated with unit testing, memory, or inspection, these
tools aren't enough.

Visual Studio Professional

Visual Studio Professional is a licensed version of VS offered by subscription; this version
is recommended for enterprise applications and teams with more than five developers. VS
Professional includes the same tools as Visual Studio Community but with some additions,
such as CodeLens (a VS feature to find references, changes, and unit testing in code).

At the time of writing, the cost of VS professional subscription is $45 per month for an
individual user.

The professional subscription includes $50 in Azure credit, training, support, and Azure
DevOps (basic plan).

Visual Studio Enterprise

Visual Studio Enterprise is the top-level subscription version of VS (with Visual Studio
Professional) that includes all of VS Community's features, Visual Professional's
improvements, and some additional tools.

Some features to highlight are as follows:

« Live unit testing (a feature wherein unit testing is rerun every time a change
is made)
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o The Snapshot Debugger (a tool for saving snapshots during debugging when an
error occurs)

« Performance analysis tools for mobile applications

o Architectural layer diagrams (to visualize the logical architecture of your app)

Enterprise subscription has a $250 fee per month, but it includes $150 in Azure credit,
Power BI Pro, Azure DevOps with test plans, and all the features available for VS.

To see a comparison of the different flavors and prices, you can go to https://
visualstudio.microsoft.com/vs/pricing/.

Important Note

For this book, we are going to use Visual Studio Community. Since this is a free
version, you don't have to pay any subscription, and all the topics are covered
with this version.

Installing VS 2022

The VS installation process has improved with each new version that has been released.

Today;, it is even possible to reuse the same installer to perform upgrades or workload
modifications to create different types of projects.

In this section, you will learn how to do the following:

o Get the installer from the VS website
o Install VS

Let's see how to carry out the installation process in detail.

Getting the installer from the website

VS is easy to install, and you don't need an account or to take a lot of steps to get the

installer. By typing Visual Studio community Download in any browser, you can

easily find the link to download VS from the official page.
From the following link, you can directly get the installer:

https://visualstudio.microsoft.com/downloads/


https://visualstudio.microsoft.com/vs/pricing/
https://visualstudio.microsoft.com/vs/pricing/
https://visualstudio.microsoft.com/downloads/
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On the webpage, go to the Visual Studio section, click on the drop-down control marked
Download Visual Studio, and select the Community option (see Figure 1.1):

v

Visual Studio 2022 Community Professional Enterprise Preview
Powerful IDE, free for students, Professional IDE best suited to  Scalable, end-to-end solution | Get early access to latest features
- | Version 17.0 open-source contributors, and  small teams for teams of any size not yet in the main release
individuals

The best comprehensive IDE for .NET and

C++ developers on Windows. Fully packed > Learn more
with a sweet array of tools and features to Free download Free trial Free trial Release notes >

elevate and enhance every stage of software
development.

Release notes > Compare Editions > How to install offline >

X

Visual Studio 2019 for Mac Visual Studio Code
& | version 8.10 = & A | version162

Figure 1.1 - Downloading VS

Installation process

Once you have downloaded the VS installer, you must run it to start the update process of
the installer itself, as shown in Figure 1.2:

Visual Studio Installer

3 Getting the Visual Studio Installer ready.

-

Downloaded
 —

Installed
e |

(O

Figure 1.2 — Updating the VS installer
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VS is an IDE that is constantly updated by the development team, so the installer will
always look for the latest available update to perform the corresponding installation.

When the installer update has been completed, the initial screen of the installer will be

presented, which is composed of four main sections, with the Workloads section the one
that is displayed by default.

Installing — Visual Studio Community 2022 Current — 17.0.0
Workloads  Individual components  Language packs  Installation locations

O Need help choosing what to install? More info % Installation details

Web & Cloud (4 + Visual Studio core editor
~ ASP.NET and web development
ASP.NET and web development Azure development * Included

Build web applications using ASP.NET Core, ASP.NET, Azure SDKs, tools, and projects for developing cloud apps

+ NET Framework 4.7.2 development tools
and creating resources using .NET and .NET Framework....

¥ ASPNET and web development prerequisi...
~ Optional

HTML/JavaScript, and Containers including Docker supp.

.NET Framework 4.8 development tools
Cloud tools for web development

NET profiling tools

Entity Framework 6 tools

Live Share

IntelliCode

NET Framework project and item templates
Windows Communication Foundation

NET Framework 4.6.2-4.7.1 development t...
Additional project templates (previous ver...
NET WebAssembly build tools

Python development Nodejs development
Editing, debugging, interactive development and source Build scalable network applications using Nodes, an
control for Python. asynchronous event-driven JavaScript runtime.

[< BB BeB<B<]

Desktop & Mobile (5)

Mobile development with .NET Bl NET desktop development
Build cross-platform applications for i0S, Android or Build WPF, Windows Forms, and console applications
Windows using Xamarin. using C#, Visual Basic, and F# with .NET and .NET Frame...

Lecation

Ci\Program Files\Mi

ft Visual Studio\2022\Community Change...

Total space required 6.38 GB
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 a5 set out in the 3rd Party Notices or in its license, By continuing, you also agree to those licenses. Install while downloading =/ | Install

Figure 1.3 - The VS Workloads tab

It is possible to find workloads for different types of projects — for example, mobile
projects, desktop-focused projects, and Python-focused projects, among others.

To install the templates and tools related to web development, you must select the
workload called ASPNET and web development, as shown in Figure 1.3.

Each workload includes a set of tools and components associated with the
technology selected.
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However, it is also possible to select these components individually, within the tab called
Individual components, as shown in Figure 1.4:

tuAin Campaynity O Zen
Individual components

earch components {Ctri+Q) jJ

Installing — Visug
Workloads

Language packs Installation locations

Installation details

NET » Visual Studio core editor

{NET 5.0 Runtime ~ ASP.NET and web development
JNET 6.0 Runtime ~ Included

NET Core 2.1 Runtime (out of support) + NET Framework 4.7.2 development tools
JNET Core 3.1 Runtime (LTS) ' ASP.NET and web development prerequisi...
NET Framework 3.5 development tools ~ Optional
NET Framework 46 targeting pack NET Framework 4.8 development tools
NET Framework 46.1 SDK (& SIREE 5 I LD D T
NET Framework 46.1 targeting pack 0 ik
NET Framework 46.2 SDK Entity Framework § tools
NET Framework 4.6.2 targeting pack :.’::‘IS-'(I;::
{NET Framework 4.7 SDK NET Framework project and item templates
{NET Framework 4.7 targeting pack Windows Communication Foundation
NET Framework 4.7.1 SDK JNET Framework 4.6.2-4.7.1 development t...
NET Framework 4.7.1 targeting pack Additional project templates (previous ver...
JNET Framework 4.7.2 SDK NET WebAssembly build tools

{NET Framework 4.7.2 targeting pack
JNET Framework 4.8 SDK

Location
C\Program Files\Microsoft Visual Studio\2022\Community Change...
Total space required 6.38 GB
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 ing license. By continuing, you also agree to those licenses. Install while downloading = Install

Figure 1.4 - The VS Individual components tab

These components are grouped into categories, such as .NET, clouds, databases, and servers,
among others, and you only need to select a component to add it to the installation.
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Within the tab called Language packs, you will be able to select the language or languages
of the VS interface, as shown in Figure 1.5:

Installing — Visual Studio Community 2022 Curren| X
Workloads  Individual compenents §  Language packs stallation locations
Installation details

You can add additional language packs to your Visual Studio installation.
= * Visual Studio core editor

O: H
[] Chinese (Traditional) ~ ASP.NET and web development
Czech ~ Included
English + NET Framework 4.7.2 development tools
[ French ' ASPNET and web development prerequisi...
German RECHCO
talian NET Framework 4.8 development tools
Cloud tools for web development
Jepancse NET profiling tools
Korean Entity Framework 6 tools
2 Live Share
Portuguese (Brazil) IntelliCode
Russian .NET Framework project and item templates
Spanish Windows Communication Foundation
Turkish .NET Framework 4.6.2-4.7.1 development t...

Additional project templates (previous ver...
.NET WebAssembly build tools

Location
C\Program Files\Microsoft Visual Studio\2022\Community Change...
Total space required 6.38 GB
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 ing license. By continuing, you also agree to those licenses. Install while downloading ~

Figure 1.5 - The VS Language packs tab

This is very useful, since the default language usually corresponds to the language in
which the VS installer has been downloaded. From here, you will be able to deselect the
default language and select a different one or multiple languages to switch between in your
development process.
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In the last tab called Installation locations, you can configure the system paths of both
the VS IDE and the download cache, as shown in Figure 1.6:

Installing — Visual Studio Community 2022 Current — 17.0.0 X

Workloads  Individual components  Language packs J Installation locations

Visual Studio IDE {1 Installation details

* Visual Studio core editor
= ASP.NET and web development

CAProgram Files\Microsoft Visual Studic\2022\Community = 273 GB

Download cache ©

= Included
CAProgramData\Microsoft\VisualStudio\Packages - 203 GB + NET Framework 4.7.2 development tools
Keep download cache after the installation +  ASP.NET and web development prerequisi..
~ Optional

.NET Framework 4.8 development tools
Cloud tools for web development
CAProgram Files (x86)\Microsoft Visual Studio\Shared 122 MB NET profiling tools

Entity Framework 6 tools

Shared components, tools, and SDKs ()

Live Share
System cache, tools, and SDKs with fixed locations 1,51 GB IntelliCode
NET Framework project and item templates
Windows Communication Foundation
NET Framework 4.6.2-47.1 development t...
Additional project templates (previous ver...
NET WebAssembly build tools

Location
C:\Program Files\Microsoft Visual Studio\2022\Community
Total space required 6.38 GB
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 iing license. By continuing, you also agree to those licenses. Install while downloading = Install

Figure 1.6 — The VS Installation locations tab

In this tab, you will be able to see how much space is needed in each of the paths to
perform a correct installation.
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Finally, there is a list of options to choose the installation method — whether you want to
proceed to download all the components and install them at the same time, or you want to
download all the necessary components first and install them later (Figure 1.7):

Installing — Visual Studio Community 2022 Current — 17.0.0 X
Workloads  Individual components  Language packs  Installation locations

) e . ;
Visual Studio IDE Installation details
CAProgram Files\Microsoft Visual Studic\2022\Communt . anee

» Visual Studio core editor

~ ASP.NET and web development
Download cache ©

* Included
AP Data\Mi i Lag . 20m:Ge ¥ NET Framework 47.2 development tools
9 Keep cache after the ’ V' ASP.NET and web development prerequisi...
~ Optional
NET Framework 48 development tools
Shared companents, tools, and SOKs © Cloud tools for web development
[ CAProgram Files (x86)\Microsoft Visual Studio\Shared 122 MB NET profiling tools

Entity Framework 6 tools

Live Share

IntelliCode
.NET Framework project and item templates
Windows Communication Foundation
NET Framework 4.6.2-4.7.1 development t...
Additional project templates (previous ver...
NET WebAssembly build tools

System cache, tools, and SDKs with fixed locations 1,51 GB

Location
C:\Program Files\Microsoft Visual Studio\2022\Community
Total space required 638 GB

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 ing license. By continuing, you also agree to those licenses. Install while downloading | = Install I

Figure 1.7 - The VS Install button

If you agree with the details and size of the installation, you can proceed to start the
process by clicking on the Install button.
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Once you have clicked the button to start the installation, a window will appear showing
the details of the download and installation of the components, as shown in Figure 1.8:

Visual Studio Installer
Installed Available

Developer News

0@ Visual Studio Community 2022 Current Pause
Downloading and verifying: 360 MB of 2.04 GB (25 MB/sec) Join us November 8 for the Launch of Visual Studio
2022
17%
On behalf of our entire team, we are excited to a...
Installing: package 30 of 429 Tuesday, October 12, 2021
2% =

Visual Studio 2022 Preview 4 is now available
We are excited to announce the fourth preview re...
Start after installation Thursday, September 16, 2021

Microsoft VisualStudio VC.lde.Debugger.Concord

Release notes Announcing .NET 6 Release Candidate 1
We are happy to release .NET 6 Release Candidat...
Thursday, September 16, 2021

View more Microsoft developer news...

Need help? Check out the Microsoft Developer
Community or reach us via Visual Studio

Support.

Installer version 3.1.59.42013
Figure 1.8 — The VS installation in process

Once the installation process has finished, a window will appear, suggesting that you log
in with a Microsoft account to get a license for the use of the tool. It is recommended that
you log in at this time so that you do not lose access to the tool in the future, as shown

in Figure 1.9:

Visual Studio Installer

x
Installed  Available
i _ _ V|Sua| StUdlo Developer News
0@ Visual Studio Community 2022 Current
17.00 * s r H Join us November 8 for the Launch of Visual Studio
Sign in to Visual Studio il
Powerful IDE, free for students, open-source contribut _ _ On behalf of our entire team, we are excited to a...
- Sync settings across devices -
uesday, October 12,
Release notes - Collaborate in real time with LiveShare
Intearate f with Azure Servi Visual Studio 2022 Preview 4 is now available
ntegrate seamlessly ure ces We are excited to announce the fourth preview re...
Thursday, September 16, 2021
Announcing .NET 6 Release Candidate 1
No account? Create one! We are happy to release .NET 6 Release Candidat...
Thursday, September 16, 2021
Not now, maybe later.
View more Microsoft developer news...
Need help? Check out the Microsoft Developer
s ity or reach us via Visual Studio

Support.

Installer version 3.1.59.42013

Figure 1.9 - The VS login window



Installing VS 2022 15

After you have obtained a license to use VS 2022, you will be shown the startup screen for
creating, cloning, and opening projects, so you can check that the installation has been
successful, as shown in Figure 1.10:

Visual Studio 2022

Open recent Get started

lders, or files

. Clone a repository

Get code from an online repository like GitHub or
Azure DevOps
You can pin anything that you open frequently so that
ys at the tc the list.

Open a project or solution

Open a local Visual Studio project or .sin file

Open a local folder

Navigate and edit code within any folder

Create a new project
Choose a project template with code scaffolding
to get started

Figure 1.10 — The VS startup window

Important Note

You can have different versions of VS on the same machine; for compatibility
with all technology, sometimes we need to keep old versions - for example, VS
2010 to work with Silverlight (an unsupported framework used to create web
applications with C# and XAML, which was executed through a plugin in

the browser).

After installing VS and getting the first screen, you can open VS using the Continue
without code option.
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You will now see the main screen in VS without having opened or created any project. For
now, you only need to know that you can check the version and VS documentation using

the Help menu (Figure 1.11):

00 File Edit

n Explorer

Studio

Figure 1.11 - The VS main screen and help menu
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In Figure 1.11, the About Microsoft Visual Studio option is highlighted; by clicking on it,
you will know the version being used and whether there is any update to install.

About Microsoft Visual Studio ? X

License status

VISU a I Stu d |0 License terms

Microsoft Visual Studio Community 2022 (64-bit) - Current Microsoft .NET Framework
Version 17.0.0 Version 4.8.04161

© 2021 Microsoft Corporation. © 2021 Microsoft Corporation.
All rights reserved. All rights reserved.

Installed products:

.NET Core Debugging with WSL — 1.0 ]f\ | Copy Info I
ADL Tools Service Provider — 1.0
ASA Service Provider - 1.0

ASP.NET and Web Tools 2019 - 17.0.789.48259

ASP.NET Web Frameworks and Tools 2019 - 17.0.789.48259
Azure App Service Tools v3.0.0 - 17.0.789.48259

Azure Data Lake Tools for Visual Studio - 2.6.4000.0
Azure Functions and Web Jobs Tools — 17.0.789.48259

Product details:
.NET Core Debugging with WSL

Warning: This computer program is protected by copyright law and international treaties. Unauthorized reproduction or
distribution of this program, or any portion of it, may result in severe civil and criminal penalties, and will be prosecuted

to the maximum extent possible under the law.

Figure 1.12 — The About Microsoft Visual Studio screen
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Finally, if you need to repair, modify, or uninstall VS, you can use the VS installer that you
downloaded earlier, or search for the term Visual Studio Installer in Windows
Explorer at any time. Also, it will find updates and show you other versions that you can
install or try (Figure 1.13):

Visual Studio Installer

Installed Available

Developer News
l Visual Studio Community 2019

16.11.5

Powerful IDE, free for students, open-source contributors, and individuals

' Visual Studio Community 2022 Current
Launch

erful IDE, free for students, open-source contributors, and individuals

Installer version 3.1.

Figure 1.13 - The VS Installer options

Now that we know the VS 2022 installation process, let's explore VS for Mac users.

VS for Mac

VS has a new version for Mac users. Using this version, developers can have a similar
experience in MacOS as Windows users.

Due to incompatibility issues, which have to do with the operating system, NET
Framework is not supported in VS for Mac, only VS for Windows.
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Visual Studio 2022 for Mac

rafleS

TestSolution

Figure 1.14 - VS for Mac - the startup screen

In Figure 1.14, you can see how VS for Mac looks when it is opened; it looks pretty much
like the Windows version. The user can choose a recent project, open a project, or create a

new one.

Important Note

VS for Windows.

Even though VS for Mac was made using technology for macOS operating
system, the development team is working to maintain the same experience as

[ Solution
¥ [=] TestSolution (
¥ [} TestSalution
Connected Ser
» B3 Dependencies
» B Areas
v B Controllers
[, HomeController.
» g Data
» g Models

Properties

@ Packages successfully restored

TestSolution

% Startup.cs

ion configuration)

Configuration = configuration;

- IConfiguration Configuration {

11
uration.GetConnectionString(
E 2 tityl
AddEntityFrameworkStores<App
es.AddControllersWithViews()
AddRazorPages();

app.UseDatabaseErrorPage() ;

compatible with .NETCoreApp,
ngelocardona

ution/Te
tion/Test

Figure 1.15 - VS for Mac - the main screen

O~ Press '~ to search

Source ¢
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After opening a project, you can set up your toolbar, but by default, VS for Mac has the
Solution Explorer, Properties, and Errors sections. VS for Mac is an excellent option
for developers that need debugging and performance tools as well as for NET MAUI
(technology to create native apps using C# and XAML or using Blazor) developers who
want to create apps for Android, iOS, and MacOS.

If you want to try VS for Mac, you can get the installer at the following link:

https://visualstudio.microsoft.com/vs/mac/

Summary

In this chapter, you have learned what VS is, the different versions of the IDE available
that you can choose to suit your project needs, the installation processes of VS 2022 for
Windows, and the general concept of VS for Mac.

In Chapter 2, Configuring the IDE, you will learn how to customize the IDE to suit your
needs as a web developer.


https://visualstudio.microsoft.com/vs/mac/
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Configuring the IDE

In general, it is common for software developers to have different tastes in writing code.
This also applies in the configuration part of the tool you use to develop, such as whether
you want to change the general color of the IDE or prefer to change the default font to one
that suits you better.

In this chapter, you will learn about the different configuration options in Visual Studio,
which can certainly help you improve your productivity by having the exact elements you

need, both in terms of colors and the location of windows that you frequently use.

By the end of this chapter, you will be able to modify the IDE color scheme, configure
dockable windows, and customize fonts.

You will learn about the following topics:

Synchronizing accounts and settings
Configuring the color scheme
Customizing fonts

Customizing the menu and toolbars

Customizing panels
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Technical requirements

For this chapter, you will need to have Visual Studio 2022 already installed on your
machine. In Chapter 1, Getting Started with Visual Studio 2022, you can check the
requirements and the installation process.

Synchronizing accounts and settings

A great feature of Visual Studio is that it allows you to synchronize the configurations you
make, and also allows you to comfortably work on different computers.

This is possible thanks to a Microsoft account, which is required for the use of Visual
Studio. This account is requested when you start Visual Studio for the first time, or you
can enter the account or modify it for use in Visual Studio at any time by clicking on the
Sign in option, located at the top right of the IDE, as shown in Figure 2.1:

nalyze  Tools Extensions ~ Window Help Search (Ctrl+Q) Sign in -'R
I
P Attach.. - B3 & - Sign'in
Visual Studio can sync your settings,
help you plan projects, collaborate
with your team and manage your
code online from anywhere.

e
g
]
=
=
=
]
>
@
®
3

Figure 2.1 - Visual Studio - Sign in (at the top right of the main screen)

The main configurations that are synchronized through this process are as follows:

« User-defined window layout configurations
o Themes and menu settings

« Fonts and colors

« Keyboard shortcuts

o Text editor settings
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If you do not want to apply the synchronization of your configuration on a particular
computer, it is possible to do so by going to the Tools | Options | Environment |
Accounts menu. From here, you will be able to deselect the Synchronize Visual Studio
settings across devices option, as shown in Figure 2.2:

Options ? X
Search Options (Ctrl+E) Fe Sign-in options :
4 Environment Add and reauthenticate accounts using:

General

Embedded web browser b
Accounts
AutoRecover Authenticate across all Azure Active Directories
Documents [ Synchronize Visual Studio settings across devices I
Extensions

[ T'Include GitHub Enterprise Server accounts
Find and Replace
@ You are currently not signed in. To enable synchonization please sign in

from the identity card in the upper right corner of the IDE.

Fonts and Colors

Import and Export Settings
International Settings
Keyboard Registered Azure Clouds

Preview Features

Product Updates K\ Azure (https://login.microsoftonline.com/) Add
Tabs and Windows

Task List

Terminal

Remove

Trust Settings
b Projects and Solutions

Figure 2.2 — Disable the synchronization of preferences between devices

Important Note

Disabling this feature will not affect the synchronization process of other
versions or editions of Visual Studio that may be installed on the same
computer.

Now that we have learned about synchronizing settings between devices, let's look at how
to customize the main settings.

Configuring the color scheme

There are different ways to customize Visual Studio 2022, one of the most important of
which is to adjust colors.
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Whether you're in a well-lit space or coming from another programming environment,
you'll probably want to adjust colors according to your personal preferences.

To customize the color scheme in Visual Studio 2022 to our liking, there are two things we
can use:

o Visual Studio default Themes
« Visual Studio Color Theme Designer

Let's analyze these options and learn how to apply the color scheme that best suits you.

Visual Studio default Themes

The first time you start Visual Studio 2022, you will be presented with a window, which
will ask you about development settings, and a color theme, as shown in Figure 2.3:

Hd £ - a x
Visual Studio Installer x
Installed  Awvailable . .
— Visual Studio
: i L : Developer News
04 Visual Studio Community 2022 Preview Start with a familiar environment
17.0.0 Preview 4.1 Visual Studio 2022 Preview 4 is now available
Development Settings: | General X W are excited to sqnounce the fourth preview re.
) update available Thurselay, September 16, 2021
FLAD ety S0 Vi Cutalk Choose your color theme Announcing NET 6 Release Candidate 1

We are happy to release NET 6 Release Candidat...

hurs:

September 16, 2021

— T
“) Light
off Viusl Suoio i e
hurscay, ber 16, 202
— WView more Microsoft developer news.
O
Use system setting
o) Vst Sudio.
—

You can sbways change these ettings later.

Start Visual Studio

Figure 2.3 - Selecting the initial theme

These color themes are as follows:
° Blue

o Blue (Extra Contrast)
o Dark
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« Use system setting

Each of these options has a set of pre-established colors that you will be able to preview
using the same window.

Once you select the theme of your choice, it will be applied and saved in the configuration
that is associated with the Microsoft account with which you have requested the license
for the use of the IDE.

Important Note

The Dark theme helps reduce eye strain in low-light conditions. This is a
perfect option if you need to work for many hours per day in an office or places
with limited light. All the figures and screenshots will be in dark mode in this
book.

In case you want to change the theme you selected at the beginning, you can do so by
going to the main Visual Studio window and clicking on the link that says Continue
without code:

Visual Studio 2022

Open recent Get started

¢ .
- :_Cllone a repository

Ge fe n online repository like GitHub
> Today
% e Open a project or solution
This week
> This month
> Older

Open a local Visual Studio project or .sln file

Open a local folder

Navigate and edit code within any folder

caffolding

Figure 2.4 — Accessing Visual Studio without code
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Then, from the Tools dropdown menu, go to the Themes section; you will find all the
default themes and those that you have previously installed. You only need to select one to
apply the selected theme, as shown in Figure 2.5:

n File Edit  View Gi Debug  Analyze | Tools Extensions  Window  Help Search (Ctrl+Q)

e 2 Get Tools and Features...
i - e

Manage Preview Features

Android
i0S

Archive Manager...

1910|dx3 19AI8S

83 Connect to Database
¢§ Connect to Server...

xo0q|oo]

SQL Server
Data Lake

[[1 Code Snippets Manager... Ctrl+K, Ctrl+B
Choose Toolbox ltems...

NuGet Package Manager
Python

Create GUID

External Command 2

External Tools...

Command Line 4 Blue (Extra Contrast)
Import and Export Settings... Dark

Customize... Light

{% Options... Use system setting

J  Get More Themes

Figure 2.5 - Changing the Visual Studio theme

There is another way to change the theme. You can go to Tools | Options | Environment |
General and choose Color Theme:
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Options

Search Options (Ctrl+E) L

P Environment
General
Accounts
AutoRecover
Documents
Extensions
Find and Replace
Fonts and Colors
Import and Export Settings
International Settings
Keyboard
Preview Features
Product Updates
Tabs and Windows
Task List
Terminal
Trust Settings

b Projects and Solutions

? x

Visual Experience
Color Theme: Dark v
V] Use Windows Hi | Blue sirestart)
[] Apply title casels| Blue (Extra Contrast)
[¥] Use compact mie| Dark restart)
[¥] Optimize renderi Light bixel densities (requires restart)
V] Automatically ad] Use system setting an dlient performance

| Enable rich eherrtiaeet T

+| Use hardware graphics acceleration if available
Visual Studio is currently using hardware-accelerated rendering. The visual
experience settings automatically change based on system capabilities.
Items to show in Window menu: 10
Items to show in recently used files list: 10

[/] Show status bar (requires restart)
[+/] Close button affects active tool window only
["] Auto Hide button affects active tool window only

I+ Source Control
b Work Items

On startup, open: Start window »

b Text Editor
i Debugging

| OK J Cancel

Figure 2.6 - Changing the color theme in the Options section

In this menu, you can also change how Visual Studio starts by selecting the different
options in the section marked On startup, open. You can choose between the

following options:

« Start window: The default window where you can select a recent project or create a

new one (see Figure 2.4).

« Most recent solution: Visual Studio will start with the last project or solution that

was opened.

« Empty environment: Open the main windows in Visual Studio without selecting a

project or solution.

Let's now review a fabulous option to download additional themes.
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Visual Studio Marketplace

If the default themes that are part of the Visual Studio 2022 installation are not enough
for you, you may want to look at the community-made themes hosted in Visual Studio
Marketplace that you can find at https: //marketplace.visualstudio.com/.

Once you are in Marketplace, what you need to do is make a filter to show only the
themes created by other developers, as shown in Figure 2.7, which will display a series of
very interesting options:

dio | Marketplace

Modeling @ |

Visual Studio Visual Studio Code Azure DevOps Subscriptions Other @7 rown Publish extensions
Performance m
Programming Languages (9
theme x Scaffolding m
Setup & Deployment @)

94 Results Showing: Tools/Themes ~ Vi Source Contrel [UE Sort By: Relevance v
All categeries Team Development m

Controls (103) > Testin )
) Templates (10) » | Themes (94)
Tools (154) > | Web ®)
Night Owl - Theme Goodnight Theme Solarized Dark Them Visual Studio Color T Voyager Theme Purple Theme
Kai Oswald 4, 58.8K Wuay L 17.3K Anna 4,26.5K Microsoft +, 434K 93K vens & 62K

A dark theme for Visual dark ik

varible

% %k o ok FREE s % % k3 FREE % %k FREE L8 & & 4 FREE v % v %k ok FREE

5 o g %

Solarized Light Then Color Themes for Vis Red Theme
Anna Owens 78K Microsoft Devl o 348K Anna Owens 23K

Cyberpunk - Theme Obsidian Theme Eva Theme
M 53K Nickc01 269K fisheva 791
v

Figure 2.7 - Searching for themes in Visual Studio Marketplace

If you want to know more about a specific theme, you need to click on the element, which
will show you information about the theme, and almost always, an image of what the
theme will look like once it is applied to Visual Studio will appear.

If you want to install the theme, just click on the Download button, which will download
the corresponding installer, and when you run it, it will start the installation process of the
new theme.

Once the theme has been installed, just follow the same steps as in the previous section to
switch to the new theme.

Important Note

Within the same Marketplace, there is a plugin called Visual Studio Theme
Designer, which allows you to easily create your own themes.
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Now that we have seen how to select a theme that fits our visual preferences, let's see how
we can customize the font styles as well.

Customizing fonts

There are two places where you will probably be interested in changing the type of font
you use:

« In the general environment

o In the source code editor

Let's analyze each of the options as follows.

Changing fonts in the IDE
To change typography at the IDE level, follow these steps:

1. Go to the Tools | Options menu.
2. In the configuration window, go to the Environment | Fonts and Colors section.

3. In this section, select the Environment option in the Show settings for
drop-down list.

This will allow you to change options such as font and size:

Search Options (Ctrl+E) L | Show settings for:

4 Environment ~ Environment v Use Defaults
i:::::ts Font (bold type indicates fixed-width fonts): Size:
AutoRecover [ Automatic " 9
Documents i )

Extensions Display items: tbem foreground
Find and Replace W Default Custom...
Fonts and Colors ToolTip
. ToolTip Border
Import and Export Settings :
International Settings [ Default Custom...
Keyboard
Preview Features Bold
Product Updates
Tabs and Windows Sample:
Task List
Terminal ij = k:00(0xB811);
Trust Settings v < >

Figure 2.8 - Changing the environment font settings
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In Figure 2.8, we can use the option Font to change the Automatic or Default font in
Visual Studio and see how it looks using the Sample section.

Now let's review reference highlighting to see how to customize the way Visual Studio
highlights text in the code.

Reference highlighting

Another common customization is to change the highlighting of references. This refers to
highlighting the different occurrences of a selected element, such as a variable or keyword.
This can be best seen in Figure 2.9, in which, when positioned over the int keyword, all
references to it are highlighted:

eatherForecast.cs & X
MoviesApi > 0[3 MoviesApiWeatherForecast
MoviesApi

WeatherForecast
i}

|TemperatureC { : 2 I

7bbL_J TemperatureF => 32 + (L_;)(Temperaturec / ©0.5556);

? Summary {

Figure 2.9 — Reference highlighting
If we want to change the color of the references found, we must perform the
following steps:
1. Go to the Tools | Options menu.
2. Select the Fonts and Colors section.

3. Select the Text Editor configuration.
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4. In the Display items section, select the configuration called Highlighted Reference
and change the corresponding colors, as shown in Figure 2.10:

Search Options (Ctrl+E) L Show settings for:

| 4 Environment A | | TextEditor v Use Defaults
General o ) ) )
ACCO:.IHIS Font (bold type indicates fixed-width fonts): Size:
AutoRecover lC-BGdii Mono v | |10 v
Documents
Extensions Display items: Item foreground:
Find and Replace Find Match Highlight A [D Default V] Custom...

R Fighight Corent e
' Import and Export Settings g Item background:

i 2 Highlighted Definition
International Settings | Highlighted Reference B Default v Custom...
Keyboard Highlighted Written Reference
Preview Features ﬂlm'- Attribute Name Bold
L Attribute Value
Product Up(.!ates HTML Client Template Separator
Tabs and Windows HTML Client Template Tag

Task List HTML Client Template Value
Terminal HTML Comment
Trust Settings SR | TV Bt N v

Figure 2.10 — Changing the highlighted references options

You can choose the text color in Item foreground and the backgound color in Item
background, and finally see a preview of the color selected using the Sample section.

Changing fonts in the code editor

To make changes to the typography used in the text editor, follow the same steps shown
just before Figure 2.10.

As part of the configuration options, you can change the font used, the font color, the font
size, and the background, among other attributes.

One of the advantages of this configuration option is that it allows you to be as specific
with the configuration as you need. This means that you can also alter the typography for
things such as selected text, line numbers, bookmarks, and code snippets, among many
other settings.

Now that you know how to change the typography to suit your needs, let's see how
to adjust the panels within the IDE so that your workflow will be faster according to
your projects.
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Important Note

In Visual Studio 2022, the Cascadia font has been introduced as the default
font, which has been described as a fun font with better code readability.

Customizing the menu bar and toolbars

Menus and toolbars are an excellent way to access tools or options, best known as
commands, that you use frequently, so it is very important to learn how to customize
them to help you in the development of your applications. In this section, we will learn the
following topics:

o Customizing the menu bar

 Customizing toolbars

First, let's see how to customize the menu bar.

Customizing the menu bar

The menu bar is the set of options that appear at the top of the IDE, which allow you to
access a drop-down menu of options (such as the File menu) to execute a certain task,
display tools, or apply a change to a project:

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

iR -5 B8 E Debug ~ AnyCPU * P MoviesApi ~ [ D~ | BB

)
@
<
1]
m
Y

B
o}
®

X0q|00]

Figure 2.11 - The default menu bar in Visual Studio 2022
If you want to change the tools that are part of the initial configuration, either to add
options in a specific menu or to create your own menus, perform the following steps:
1. Go to Tools | Customize.

2. Go to the Commands section.
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3. In this section, you should work with the Menu bar option, which will allow you
to modify a main menu bar and a secondary menu bar, which you can differentiate
with pipe symbols (|) in the dropdown, as seen in Figure 2.12:

Customize ? X
Toolbars | Commands | Extensions Menu
Choose a menu or toolbar to rearrange:
(® Menu bar: Menu Bar v
O Toolbar: Menu Bar
Oc File
ontext menu:
File | New
Preview: File | Open
File | Add
File | Source Control
File | Source Control
Python File | Source Control | Branching and Merging
Git File | Source Control | Find
Project File | Source Control | Advanced
Build File | Recent Files
) -
Debug l Modify Selection ‘
Team
Text Transformation l Reset All l
Table Designer
Keyboard... | | Close

Figure 2.12 — The Menu bar customization window

4. Once you have selected the menu you wish to modify, a preview will appear,
showing you how the menu currently looks. From here, you can add new
commands to the menu bar by clicking the Add Command button.
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This will open a new window that will show you each of the commands grouped by
category, which you can select to add to the selected menu, as shown in Figure 2.13:

Add Command ? X

Choose the command to add and click OK.

Categories: Commands:

File

Suggest a Feature...
Format =

Technical Support
GraphView

Tips and Tricks
Help

Tutorials
Image

Twitter
Layout

View Help
Load Test I [

i io Bl

Project Visual Studio Blog
Python Visual Studio Performance Manager
Query Designer Window Help
Resources YouTube

OK Cancel

Figure 2.13 — Changing the highlight references options

If you want to remove the option added to the menu, just select it and click on the Delete
button, which is highlighted by a rectangle in Figure 2.14:
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Customize ? X

Toolbars | Commands | Extensions Menu

Choose a menu or toolbar to rearrange:

(® Menu bar: Menu Bar v
O Toolbar: Android

() Context menu: Tfs

Preview:

| Add Command... l

Text Transformation

Visual Studio Blog l Add New Menu ‘
| Delete |

l Move Up ‘
Query Designer ‘ blove Dovn [
Format [ Modify Selection -’

| Reset All |
Layout
Table

| Keyboard... [ | Close |

Figure 2.14 — The button to delete an item from the menu bar

You also have the Move Up and Move Down buttons, which allow you to move an option
up or down on the menu and rearrange the menu items.

Important Note

It is possible to delete toolbars created by the user but not those that are part of
the default configuration.
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Finally, it is also possible to create new submenus or even a new menu. To do this, click on
the Add New Menu button, which will add a new menu according to the hierarchical level
you are in. For example, if you want to add a main menu, you must select this option with

the Menu Bar menu selected:

—

Customize ? X

Toolbars | Commands | Extensions Menu

Choose a menu or toolbar to rearrange:

® Menu bar; Menu Bar v

O Toolbar: Android

(O Context menu: Tfs

Preview:
P S ]AddCommand... I

lext Transtormation

] Add New Menu |

‘ Delete |

] Move Up |
Query Designer

Move Down

Format l |
Resources ] Modify Selection l
Layout

J Reset All |
lable
Test
Load Test

Keyboard... l ‘ Close

Figure 2.15 - The configuration to add a new main menu
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Conversely, if you want to add a submenu - for example, in the Edit menu - you will have

to carry out this action having selected the Edit menu:

Customize

Toolbars | Commands | Extensions Menu

Choose a menu or toolbar to rearrange:

? X

® Menu bar; Edit

(O Toolbar: Android

(O Context menu: Tfs
Preview:
Go To
Find and Replace
Find External References
GoToBase

Go To Type Definition

Undo
Redo
Undo Last Global Action
Redo Last Global Action

Edit Query

Refresh Work ltem

| Add Command... |

| Add New Menu |

| Delete |

| Move Down |

| Modify Selection |

| Reset All |

Keyboard... | | Close

Figure 2.16 — The configuration to add a submenu in the Edit menu

The customization of toolbars is done in the same window; let's see how to do it next.
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Customizing toolbars

The toolbar is the set of commands that you can access directly without the need to open a
menu first, as shown in Figure 2.17:

w File Edit View Git Project Build Debug est A ools xtensions  Window Help

i Debug ~ AnyCPU - VioviesAp > )~ B| B = CE

& WeatherForecast.cs & X
- OGI\«mviesi\pi.Weaiherleecaat = ,,&TE‘H'\QJE‘thIEC
e MoviesApi

Figure 2.17 - The Visual Studio 2022 toolbar section

It is also possible to configure which commands will appear in different tool groups

by selecting Tools | Customize. In this window, we will see by default the tab called
Toolbars, which will show us the different categories that we can select to show in the
interface. By default, the Standard option is selected for API and web projects. Depending
on the projects, there are other toolbars added by default, but we can add other toolbars
manually, simply by selecting them with a tick, as shown in Figure 2.18:

Customize ? X

Toolbars | Commands | Extensions Menu
Toolbars:
[T] Application Insights
["] Build
[] Cloud Deployment Location:
[[] Compare Files Top v
[[] Data Lake
[[] Debug
["] Debug Location
[[] Dialeg Editor
[C] Formatting
[C] HTML Source Editing
[T] Image Editor
[Jios
[] Layout
] python
["] Query Designer
[[] Ribbon Editor

Delete

| Keyboard... | | Close |

Figure 2.18 - The customization window for adding toolbars to the toolbar section
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You can add new commands to a toolbar by going to the Commands tab. In this tab, we
will select the toolbar we want to modify and carry out the same steps described in the
Customizing the menu bar section.

If you want to quickly add different toolbars to the IDE, Figure 2.19 shows how to do it
easily by accessing the View menu and Toolbars, where you can select and deselect the
toolbars you are interested in:

WeatherF

Ctrls], Ctrl+S

Ctrl+E, T

nark

Call Hi

11070«

Figure 2.19 — Access to the toolbars from the View menu

You now know how to add and remove toolbars in Visual Studio to customize the set
tools depending on your preferences or technologies you use. Next, let's review how to
customize panels in Visual Studio.

Customizing panels

Panels in Visual Studio are a way to access specific tools according to the type of project
you are working on.

These panels are composed of tools and document editors, some of which are used most
of the time, such as the solution explorer (to see the structure of your projects), the
toolbox (which shows you controls to drag and drop according to the current project), the
properties panel (to modify the properties of the selected element), and the code editor.
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It is important that you know how to work with these panels so that you can configure
the set of tools and editors that best suits your projects. That is why in this section, we will
look at the following topics:

« Adding tools to panels
« Panel accommodation
o Working with documents

« Managing window layouts

Let's learn how to configure the IDE to show you the tools that you will need for
your project.

Adding tools to panels

Visual Studio 2022 has many tools or windows that you can show or hide according
to your needs. This list of tools can be found in the View menu, as demonstrated in
Figure 2.20:

tion Explorer Ctrl+Alt+L
Git Changes Ctrl+0, Ctrl+G
Git Repository Ctrl+0, Ctrl+R
Team Explorer Ctrl+], C

Ctrl+Alt+S

Ctrl+], Ctrl+S

Ctrl+E, T

Ctrl+K,
Ctrl+Alt+K

Ctrl+Shift+C

Ctrl+], D

Ctrl+Alt+)
Error List Ctrl+|, E
Qutput Ctrl+Alt+O
Ctrl+], T
Ctrl+Al
Ctrl+

Ctrl+fi

Toolbars

Figure 2.20 - The list of available tools
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Once you have opened this menu, you will find the tools that are usually the most used
listed immediately. These tools include tools such as the server explorer, the class viewer,
the error listing, the output window, and the terminal, among other powerful tools.

There is another set of tools that are not as widely used but may help you at some point.
These are found in the Other Windows section.

From here, you can access tools such as containers, C# interactive, Data Sources, and the
Package Manager Console, among others.

To add any of these tools to one of the panels, simply select one of them, and it will
automatically be added to your current environment in a strategic panel. For example, if
you add the Server Explorer tool, it will be added to the left panel. On the other hand, if
you add the Output tool, it will be added to the bottom pane.

Panel accommodation

A great advantage of Visual Studio is that you can arrange the tool panels wherever you
prefer. To achieve the best results, it is convenient that you know the structure of a panel.

Each panel is composed of five sections where you can place tools. These sections are
located on each side of the panel, plus one in the center, as shown in Figure 2.21:

Figure 2.21 - The sections of a panel
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To place a tool in a panel, simply position the cursor at the top of the tool and slide it to
the panel you want. The IDE itself will show you the possible locations where you can
place the tool, making the process simple and easy; you can also pull the panel out of
the main windows and use it on its own. In Figure 2.22, you can see what the process of
docking a window looks like:

TLosoa

Figure 2.22 - Docking a window in a panel

Now, it's time to review how we can work with documents.

Working with documents

There are special options that we can apply when working with document editors, such as
the code editor. If we want to see these options, we just need to right-click on the tab of
the open document, as shown in Figure 2.23:
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00 rie Edit View Gt P Build D
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Git
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Figure 2.23 - Changing the environment font settings

These options are quite intuitive - for example, the Float option will allow us to turn the
editor into a floating window, which we can drag to a second monitor. The Pin Tab option
will allow us to set the tab at the beginning of the open windows, and the Set Tab Layout
option will allow us to move the set of tabs to the left, the top, or the right.

It is important to highlight that if we have more documents open, we will have additional
options available. With this option, we can create groups of documents to distribute the
space and use it for performing tasks to increase productivity, such as comparing two
documents. Figure 2.24 demonstrates this visually:

w File Edit View Git Project Build Debug Test Analyze Tools Searc... P MoviesApi m]

Extensions  Window  Help

) - Zj - B B E Debug ~ AnyCPU - b MoviesApi ~ = |22 Live Share

Program.cs & X v % WeatherForecast.cs & X
ﬁMoviesApi > > F ;;fﬂMovtesApi 7 CzLgl‘vﬂovies;»ﬁ\pi,Wea ~| M Date

builder = tion.Crea & # [Enamespace MoviesApi

J1a10]dx3 J12AIRS

s WeatherFc

builder.Services.AddControllers()

x0q|oo]

builder.Services.AddEndoointsApiE

c DateTime Date { get

Figure 2.24 - Document groups

Now you know how to manage your documents in the editor and organize them. Next,
let's learn about managing window layouts.
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Managing window layouts

It is very likely that in your life as a developer, you will come across projects of all kinds.
You may have to manage things related to databases in a project, so you will probably
want to keep the Server Explorer tool open.

It may be that in another project you are working on at the same time, you don't have to
touch anything related to databases and you want to keep the toolbox open.

Is there any way to have tools located in the panels you prefer, without cluttering the IDE
with tools? The answer is yes, thanks to the use of window layouts.

Let's see the main tasks related to them.

Saving window layout

Once you have configured your panels with the tools you require for a certain project, you
need to go to the Window | Save Window Layout menu.

This will open a new window, which will prompt you for a name for your workspace
configuration. Once you have entered the name, the configuration will be saved
automatically.

To verify that the change has been made, you can go to the Window | Manage Window
Layouts menu, which will show you a window with all your previously saved layouts
or workspaces.

Applying window layout

Once you have saved at least one layout, you can apply it so that your workspace loads
the panels with the tools, according to their arrangement at the time you saved the
window layout.

To apply a layout, you must go to the Window | Apply Window Layout menu, which will
show you all the previously saved layouts. Select the one you want to apply, and you will
have your workspace loaded.

Resetting a window layout

Finally, you may want to reverse all changes made to a workspace so that you have the
initial Visual Studio configuration. Fortunately, this option is available by going to the
Window | Reset Window Layout menu.
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When we press this button, we will be asked whether we agree to return to the
initial configuration. We just need to click on Yes to have the environment with the
default configuration.

Tip - a Help Shortcut

Use Ctrl + F1 to open the Visual Studio documentation to read guides
and news.

Summary

In this chapter, you have learned how to customize Visual Studio, choosing a theme,

fonts, colors, and panels. Depending on your needs, you can not only set up your Visual
Studio preferences but also try default configuration settings first, and adjust Visual Studio
according to your work style.

In Chapter 3, Improvements in Visual Studio 2022, you will learn about the new
improvements added in this release and see a comparison with Visual Studio 2019.
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Improvements in
Visual Studio 2022

Every new Visual Studio version brings new features to improve user experience and
performance and provides more functionalities and tools for developers.

We are just starting with Visual Studio 2022. In this book, you will learn some features with
medium and high complexity, and in later chapters, we will study the changes in Visual
Studio 2022 in more detail to get a deeper understanding. But in this chapter, we will review
the most important features available in Visual Studio 2022 that you can use now.

By the end of this chapter, you will recognize the main differences between Visual Studio
2019 and Visual Studio 2022 and the most relevant improvements in this new version.

We will review the following improvements in Visual Studio 2022:

64-bit architecture
New icons and styles
.NET 6 support

Hot Reload

Other improvements
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Technical requirements

For this chapter, you will need to have Visual Studio 2022 already installed on your
machine. In Chapter 1, Getting Started with Visual Studio 2022, you can check the
requirements and the installation process.

64-bit architecture

A simple but important feature in Visual Studio 2022 is the new architecture in 64 bit.
This is a change that we cannot see, but internally, it takes advantage of a 64-bit CPU to
improve the performance and reduce delays in the execution of multiple tasks.

Visual Studio 2022 only supports a 64-bit system; this is something common in current
laptops and PCs.

Using Task Manager in Windows, you will be able to notice the difference when Visual
Studio 2019 and 2022 are running at the same time:

14 Task Manager - O X
File Options View

Processes Performance App history Startup Users Details Services

Name - PID Status User name CPU Memory (ac... Platform UAC virtualization

(@] crashpad_handler.exe 17108  Running Migue 00 388 K 64 bit Disabled

(W] csrss.exe 944 Running SYSTEM 00 828 K 64 bit Not allowed

(W] csrss.exe 8 Running SYSTEM 00 1,216 K 64 bit Not allowed
?ctfmon.exe 11056  Running Migue 00 3,172 K 64 bit Disabled

(W] DAX3APLexe 4412 Running SYSTEM 00 3,000 K 64 bit Not allowed

W] DAX3APLexe 9744 Running SYSTEM 00 772K 64 bit Not allowed
1B, devenv.exe 11944 Running Migue 00 260,652 K64 bit Disabled |
0 devenv.exe 12396  Running Migue 00 154,508 K 32 bit Disabled

© DingTalkLite exe 18100  Running Migue 00 7,088 K 32 bit Disabled

(] dllhost.exe 9600  Running SYSTEM 00 676 K 64 bit Not allowed

@] dllhost.exe 16752  Running Migue 00 2,272K 64 bit Disabled

[m]dwm.exe 1604  Running DWM-1 00 61,172 K 64 bit Disabled

'+ explorer.exe 11360 Running Migue 00 51,536 K 64 bit Disabled

(W] fdhost.exe 7232 Running MSSQLFDL... 00 416 K 64 bit Not allowed

(] fdlauncher.exe 8968 Running MSSQLFDL... 00 48K 64 bit Not allowed

(W] FileCoAuth.exe 2516 Running Migue 00 1,808 K 64 bit Disabled

(] fontdrvhost.exe 1340 Running UMFD-0 00 240K 64 bit Disabled

£® GameTurbo.exe 10708  Running Migue 00 41,372 K 64 bit Not allowed

(. >

~ Fewer details End task

Figure 3.1 - Visual Studio 2022 on the 64-bit platform and 2019 on the 32-bit platform
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With a 32-bit architecture, there was an access limitation of 4 GB of memory. Now, thanks
to a 64-bit architecture, it is possible to access a larger amount of memory, reducing time
limits and avoiding IDE freezes or crashes.

All in all, the Visual Studio development team improved the performance for many
scenarios in version 2022. You will notice the difference when working on large projects,
and performance will be better in future versions.

64 bit is a good improvement for performance, but this feature doesn't improve user
interaction while coding. In the following section, we will see how the icons and style were
improved to have a better user experience.

New icons and styles

New icons and styles were added in Visual Studio 2022. Although this is a simple feature,
it helps us to navigate easily in an application, using visual elements and identifying
actions and tools properly. For instance, in Figure 3.2, you can see the broom icon (row
one, column five) has better contrast, with a new vibrant yellow color (specifically for a
dark theme) and a modern design. It also implies that a code cleanup will be executed.
The broom icon is used to execute code cleanup to fix code formatting:

ik HOOEY
me 3 H & B O -

500" & 0 o

Visual Studio 2019 Visual Studio 2022

Figure 3.2 - Icons in Visual Studio 2022 versus 2019

Important Note

An interesting fact about the new icons in Visual Studio 2022 is that the Visual
Studio development team worked with the developer community to fulfill three
purposes — consistency, readability, and familiarity. This resulted in a series of
icons with the same meaning but with consistent colors, sharp contrast, and a
recognizable silhouette.
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The contrast between letters, icons, and background was improved to make it more
pleasant and less tiring for the eyes. In Figure 3.3, you can see an example:

P bla..demo

Output  Error List ..

[ Ready 4 AddtoSource Control « &5 [ Ready

Figure 3.3 — An example of a dark theme in Visual Studio 2019 (left) versus 2022 (right)

Important Note

While the use of dark themes is becoming more common among developers in
general, it is also becoming more prevalent in applications across the industry.

Figure 3.4 is another example of using the blue theme. Although the colors are very
similar, we can see some differences and how the screen looks better with the new icons:
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Figure 3.4 - An example of a blue theme in Visual Studio 2019 (left) versus 2022 (right)

There are also some changes in the other themes, but dark and blue were the
most improved.

With these new icons and styles, working with Visual Studio becomes more user-friendly.
In the next section, we will see how Visual Studio supports the new version of .NET,
NET 6.

.NET 6 support

.NET is a free, open source framework used to create web, desktop, mobile, and other kinds
of applications, using C#, F#, and Visual Basic (with C# being the most popular one).

A new version of .NET has been released every year. NET 6 is a new long-term support
version, which offers great new improvements, such as minimal APIs and C# 10
compatibility. For more information about the improvements, you can visit https: //
docs.microsoft.com/en-us/dotnet/core/whats-new/dotnet-6.

Visual Studio 2022 is ready to create, compile, and publish projects using this new version.

In Chapter 4, Creating Projects and Templates, we will analyze the projects and templates
provided by Visual Studio and look at the option to choose .NET 6 for our applications.


https://docs.microsoft.com/en-us/dotnet/core/whats-new/dotnet-6
https://docs.microsoft.com/en-us/dotnet/core/whats-new/dotnet-6
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We can create projects using .NET 6, but we can also use a new functionality for quickly
checking the code changes. In the next section, we will review how Hot Reload can
improve our productivity while using Visual Studio 2022.

Hot Reload

For a long time, Hot Reload was the main requested feature in the .NET developers'
community. This is a feature already implemented in many technologies and expands a
developer's productivity by refreshing an application after every change made to code.

Important Note

Hot Reload is a feature that recompiles code after a change is made to it. This
way, an application displays visual changes immediately without the need to
restart it, significantly increasing productivity.

Even external companies are working on this feature; one of the most popular is
LiveSharp, which offers a monthly subscription (at the time of writing). You can check it
out at the following link:

https://www.livesharp.net/

Visual Studio 2022 includes this amazing feature for many kinds of projects, including
ones involving ASPNET and Blazor (by creating web apps using WebAssembly and
Razor components):

Project Build Debug Test Analyze Tools E

Figure 3.5 - The Hot Reload button in Visual Studio 2022
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Important Note

The team behind Hot Reload decided not to support the new Hot Reload
feature in Xamarin.Forms based projects for Android and iOS scenarios, so it is
recommended to perform a migration to .NET MAUI to use this feature.

In later chapters, we will use this utility in some demos and learn why this tool is very
important for us. In the next section, we will share other improvements that can help us to
increase our productivity, especially in larger projects.

Other improvements

Visual Studio 2022 has other improvements, one of which is performance. Visual Studio
2022 runs on 64 bit, but in addition, features such as the search file tool were improved
to help find elements quickly in a project with a large number of files. In the following
diagram, you will see a search example:

Buld Debug  Tes ol X Search (Ctrl+Q P MoviesApi

Controller : Controll

] Summaries

Ly ILogger<i
&~ q

- 3%

th then File - 8 K . Search Find Results 9 =

Personal\Sdblocktest\BackendHomeWork\MoviesApi (2)
4 Controllers (1)
4 WeatherForecastController.cs (1)
puk

4 WeatherForecast.cs (1)

wHomeWork (g

Figure 3.6 - An example of searching for the word "class” in Visual Studio 2022
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Also, you have a new type of breakpoint (a breakpoint is a technique to stop application
execution in a specific line of the code). With this feature, we can add a breakpoint that
depends on another created before. We will see more information about this feature in
Chapter 5, Debugging and Compiling Your Projects. In Figure 3.7, you can see the new
Insert Dependent Breakpoint option:

public WeatherForecastController(ILogger<w | stController> loggg
{

_logger = logger;
}

[HttpGet(Name = "GetWeatherForecast")]

= public IEnumerable<WeatherForecast> Get()

| {

& ==+===-umerable.Range(1, 5).Select(index => new WeatherFor
Insert Conditional Breakpoint
Insert Tracepoint = DateTime.Now.AddDays(index),
ratureC = Random.Shared.Next(-20, 55),

Insert Temporary Breakpoint . .
Ty]= Summaries[Random.Shared.Next(Summaries.Length)]

Insert Dependent Breakpoint

Figure 3.7 - The dependent breakpoint in Visual Studio

This is a new type of breakpoint that is very useful for debugging large applications with
high complexity. It will interrupt the execution of your application when a previous
breakpoint meets a condition.

Regarding Git integration, we have a new experimental feature that helps us to work with
multiple repositories in the same solution. Thus, you can perform changes in different
projects and then commit the changes (save the changes in Git) without opening multiple
instances of Visual Studio. In Figure 3.8, the new option to enable multiple repositories

is shown:
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Options

Search Options (Ctrl+E)

Find and Replace
Fonts and Colors
Import and Export Settings
International Settings
Keyboard
Product Updates
Tabs and Windows
Task List
Terminal
Trust Settings
P Projects and Solutions
b Source Control
b Work Items
> Text Editor
b Debugging
> Performance Tools
> .NET Core Debugging with WSL

? X

The following preview features are available for you to try. Your feedback will help
us to both make them better and decide whether to include them in the next
version of Visual Studio.

Solut: load)

[] Enable multi-repo support (requi T )
Enables multiple Git repositories to be active for any Solution that spans

different repositories (i.e. Solutions with projects hosted in different Git
repositories).

Load projects faster (some features may be delayed)

Start working with code sooner while IntelliSense initializes in the
background.

[] Rich Code Navigation (requires restart)
Enable to use Rich Code Navigation features in supporting languages.

[T] Use previews of the .NET SDK (requires restart)
Enable the ability to consume preview SDKs by default.

Use the preview Windows Forms designer for .NET Core apps (requires
restart)

If checked then the preview Windows Forms Designer for .NET Core apps is

v

Cancel

Figure 3.8 - In Tools | Options | Preview Features, there is a new option to enable multi-repo support

We will analyze this feature deeper in Chapter 11, Implementing Git Integration, where
we will use a repository in GitHub to try functionalities related to the integration with

Git and GitHub.
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Finally, IntelliCode is undoubtedly one of the major changes introduced in Visual Studio
2022, allowing developers to program with confidence, find problems quickly, and have
focused code reviews by suggesting items that are most likely to be used at the top of a
to-do list, as you can see in Figure 3.9:

builder.Services.AddRazorPages();
builder.Services.AddServerSideBlazor();
builder.Services.AddSingleton<WeatherForecastService>();
builder.

/& * Configuration = ¢ r.Configuration { get; }
‘_b * Services application to compose. This is useful for adding new configuration sources and providers.
& * Logging based on this context
* Build
£ % Host
Build
A Configuration .
Var a.p p /~ Environment 1 £ BU.ll.d c ) ;
quals >
=L ]
& g

Figure 3.9 - IntelliCode suggesting the properties and methods that are most likely to be utilized

We will get to know all the features of this fabulous addition in Chapter 7, Coding
Efficiently with AI and Code Views, which will allow you to fully explore the use of
IntelliCode.

Summary

In this chapter, we provided an overview of the main improvements in Visual Studio and
some differences between Visual Studio 2022 and Visual Studio 2019. Throughout this
book, we will analyze these features further and use them in some demos.

In Chapter 4, Creating Projects and Templates, you will create your first project and
analyze the templates provided by Visual Studio for different programming languages
and technologies.
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Creating Projects
and Templates

A template within Visual Studio is a set of files, references, project properties, and
compilation options for working with a particular technology. Templates provide us with
basic code to work with and acts as a guide that we can follow and complete by including
our business logic and requirements. Different templates are installed according to the
workloads that have been selected during Visual Studio installation, although there are
templates that will be installed by default, such as class libraries. Depending on the project
or technology we want to use, we will find different template options to choose from.
Selecting the right template that fits your needs is the best action that you can take to
evade technical debt and future issues in your architecture.

In this chapter, we will analyze the main web development templates provided by Visual
Studio 2022 and the options available to customize these templates. Also, during this
chapter, we will understand how to pick the best template for our projects, considering the
scope, requirements, and expertise of the team.

We will review the following topics in this chapter:
« Selecting and searching for templates

« Templates for NET Core

« Templates for application programming interfaces (APIs)
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o Templates for NET Framework
o Templates for single-page application (SPA) projects

Let's see what these templates are all about and how to work with them.

Technical requirements

To follow along with this chapter, you must have previously installed Visual Studio 2022
with the web development workload, as shown in Chapter 1, Getting Started with Visual
Studio 2022.

You can check out the changes made to the project at the following link: https: //
github.com/PacktPublishing/Hands-On-Visual-Studio-2022/tree/
main/Chapter04

Selecting and searching for templates

As mentioned in the introduction of this chapter, Visual Studio has many templates that
we can use with .NET and other technologies, depending on the type of project you are
working on.

To explore the templates in Visual Studio 2022, just open Visual Studio and select the
Create a new project option:

Visual Studio 2022

Open recent Get started

Clone a repository
Get code fi nline repository like GitHub
or Azure D

P Today
P This month

Open a project or solution
b Older

Open a local Visual Studio project or .sin file

Open a local folder

Navigate and edit code within any folder

g -

,_ﬁ] Create a new project
& project template with code scaffolding
t ed

Figure 4.1 - The Visual Studio Create a new project option
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After selecting this option, we will see a list of templates to choose from for creating our
new project, as shown in Figure 4.2. Similarly, on the left side, we will be able to see the
templates we have recently selected, with the option to pin or unpin each template, so that
we can quickly select the templates that we use the most:

Create a new project

Recent project templates Alllang - All platforms All project types

Blazor WebAssembly App

mand-line application that can run on .NET Core on

Visual Basic macO5 Windows Console

ASP.NET Core a

Cloud

app that runs on
e app. This templ.

Figure 4.2 — The option to pin or unpin a template in the Recent project templates section

In Figure 4.2, we also see a search bar at the top for filtering the different templates. If you
know the name or the technology that you will use, you can type the term related to it and
start searching for the template. The search engine will show you all the templates that
include the term you have entered.
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Below the search bar, we can also see three drop-down controls, which also serve as

filters to search for templates related to the programming language, platforms, or types of
projects we want to create. Among the most important options for each of these filters, we
can find the following:

o Alllanguages:
= C#
= JavaScript
» Python
= TypeScript
» Visual Basic

« All platforms:

* Android
= Azure
= i0S
* Linux
* Windows
o All project types:
* Cloud
» Desktop
= Games
» Machine Learning
= Mobile
= Test
= Web
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In addition, it is possible to combine the filters with the search bar. For example, you can
type .NET Core and select the C# option in the language drop-down menu to get all the
projects related to .NET Core and C#, as shown here:

Createanew project  [wa

Recent project templates # Al platfo

sembly App Web Driver Test for Edge (NET Core)

utomate Ul testing of

Cloud Service Web

ating an ASP.NEFCore application. This template

Linux macO5 Windows Cloud Service Web

ontroller)

ith example ASP.NET
o STful HTTP

Figure 4.3 - The .NET Core templates for C#

In Figure 4.3, we can see many kinds of projects related to .NET Core that Visual Studio
has found, according to the filters and workloads selected during installation.
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At the end of the results, you will have an option to install other templates if you cannot
find the option that you are looking for:

Create a new project

Recent project templates All platforms Al project types

Linux macOS Windows Con

Blazor WebAssembly App

creatir library that targets .NET Standard or .NETCore

Android X mac0s Windows Library

st unit tests that can run on NET.Core on Wind

Windows Test

Init.fet tests that can run on NEFCOre on Windows, Linux

macOS Windows

u're looking for?

Figure 4.4 - The option to install more tools and features in Visual Studio

It is important to note that each template has a description including the details related
to the template, so we can easily identify whether the template includes the structure and
schema that we need.

Lastly, when the description of the template contains the Empty keyword, it means that
the template doesn't contain elements or modules by default and includes either demos
or examples, such as a guide, for the developer. This kind of template only includes the

project and the base components to compile and run.

Now that we know how to use the template selection window, let's look at the most
important templates for web development.
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Templates for .NET Core

Let's start this section knowing the difference between .NET Core and ASP.NET Core:

o .NET Core (now called .NET) is a cross-platform, free, and open source framework
used to create web, desktop, mobile, and other kinds of applications, using a
standard library and C#, Visual Basic, or F# as a programming language.

o ASPNET Core, on the other hand, is a multi-platform web technology for creating
modern applications using .NET. This is why, although the .NET Core framework
has been replaced with .NET 6, you will still find terms related to .NET Core as a
part of the templates.

If we want to create a new clean project of the ASPNET Core type, we can search and
select the ASP.NET Core Empty template. This template will create a simple API project
that, when executed, will display the Hello World message. To configure the new project,
we must enter a project name, such as AspCoreEmpty.

Also, we must indicate the location to save the project. You can choose to leave the default
path, or select a custom path, such as C: \demos\AspCoreEmpty.

Finally, set the name of the solution. By default, it will be the same as the project, but you
can change it to another name. In Figure 4.5, we have kept the same name:

Configure your new project

AS P N ET CO re E m pty C# Linux macOS Windows Cloud Service Web
Project name
AspCoreEmpty
Location
C\demos\AspCoreEmpty
Solution name @
AspCoreEmpty

I:l Place solution and project in the same directory

Figure 4.5 - Configuring a new ASPNET Core Empty project
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After clicking on the Next button, you will be shown a new window, as follows:

Additional information

ASP.NET Core Em pty ¢ Linux macOS Windows Cloud Service
Framework
.NET 6.0 (Long-term support)

[¥] Configure for HTTPS ©®
[_] enable Docker ®
®

Create

Figure 4.6 — Creating the ASPNET Core Empty project

As shown in Figure 4.6, you can configure the following options:

o Framework: This dropdown will show you the set of frameworks available to
work with the selected technology. Although it is possible to select older
frameworks, it is always advisable to create new projects with the latest version
of the framework available.

+ Configure for HTTPS: This checkbox allows you to configure the project to use a
self-signed SSL certificate. If you are working on such a project for the first time,
you will be asked to trust the certificate when you run the application so that
everything works correctly. Although it is possible to work with the HTTP protocol,
it is always recommended to use HTTPS in real life.

« Enable Docker: This option allows you to enable Docker support in your project.
This means that a Docker file will be generated, which you can then publish - for
example, to Microsoft Azure.

In our example (Figure 4.6), we select NET 6 as a target framework. The Configure for
HTTPS option is marked by default, and it is optional for this demo. Finally, you can click
on Create to complete the wizard and create the project.
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After creating the project, we can analyze the structure of the created project, which is
simple, as shown in Figure 4.7

uild  Debug
ug * Any CPU
Program.cs & X

eEmpty

builder =

app.MapGet("/", () => "Hello World!");

app.Run();

4 Addto Source Control = € Select Repository = (g

Figure 4.7 - The ASPNET Core Empty project in Visual Studio

In the panel called Solution Explorer, we can see all the files related to the template
created for the project.

There are only two files related to the structure of the project, which are the following:

+ appsettings.json: This is a JSON file that contains all the settings by default
for an ASPNET Core project.

« Program.cs: This is the entry point of an application that contains a sequence of
commands to configure and start the application.

In this template we have selected, a new concept introduced in .NET 6 is used, called
Minimal APIs, which is a way to have the minimum code necessary to create a simple
endpoint, using helper functions inside Program. cs.

By default, when the application is executed, it will show a Hello world message, returned
in a GET method and mapped into the base URL - for example, http: //myapiurl/.

Important Note

Minimal API is a new template included in .NET 6 that is very useful for
creating simple APIs, such as demos, small services, serverless functions, and
microservices.
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Now, let's create a new project with the ASP.NET Core Web App template to analyze its
structure. Open Visual Studio 2022 as we did in Figure 4.4, and select Create a new project.
Then, search for the term ASPNET and select the ASP.NET Core Web App template:

Create a new project

Recent project templates C Al platforms All project types

Blazor We . p C: ch ASP.NET Core Web App
@ for creating an ASP.NET (
&3 ASP.NET Core Empty

Windows Cloud

==t RSP NET Core
An emp ¢ P r creating an ASP.NET Core application. This template
ot b it

C# Linux macOS Windows Cloud Service Web

lf‘j B8P NET Core Web App (Model-
= A ct

macOS Windows Cloud Service

Figure 4.8 - Searching by ASPNET and selecting the ASPNET Core Web App template
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Then, click on Next and fill out the information required for the new project, as shown in
Figure 4.9:

Configure your new project

ASP_N ET CO re Web App c# Linux macOs Windows Cloud Service Web
Project name

ASPNETApp

Chdemos\ASPNETApP\

Solution name '\D
ASPNETApp

D Place solution and project in the same directory

Figure 4.9 - Configuring the new ASPNET Core Web App project
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After filling out the additional information for the project, as seen in Figure 4.10, you
can click on the Create button to generate the project with the ASPNET Core Web
App template:

Additional information
ASPN ET Core Web App C# Linux macOSs Windows Cloud Service Web

Framework @

.NET 6.0 (Long-term support)

Authentication type @
None
E] Configure for HTTPS @

D Enable Docker @
®

Figure 4.10 — Additional options for the new ASPNET Core Web App template

This template is perfect if you want to create a web application using .NET and C#
running on the server. Also, it uses razor pages (syntaxes that combine C# with HTML in
cshtml extension files) to build a web application into small and reusable pieces.

Modern applications normally run in the browser because they run faster and have a
better search engine optimization (SEO), which improves the traffic to your website.
However, server-side applications are still very useful for dashboards, internal projects,
administration panels, and many other types of web applications.

An ASP.NET Core Web project contains a wwwroot folder, which you can see in
Figure 4.11:
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ASPNETApp

page
el IndexModel

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

div class="text-center"
hl class="display-4">Welcome=</hl
p>Learn about <a href="https://docs

A AddtoSource Control « 4 SelectRepository « Gy

Figure 4.11 - The structure of an ASPNET Web project

The wwwroot folder is associated with static files such as CSS, images, and JavaScript files.
There is also a folder called Pages that contains all the UI pieces.

Index.cshtml is an example where you can see C# code mixed with HTML code. The
@ character allows you to use the C# code in the file. @mode1, for example, sets the model
type to map the values on the page.

Other kinds of .NET Core project templates include the following:

» Console App: This template creates a simple console application. Normally, we use
this kind of application when we are starting out and learning.

« Class Library: This allows you to create components and classes to share across
different projects.

« Templates for APIs
« Templates for SPAs

These are the recommended templates, as they are the most updated and in line with the
latest versions of .NET.
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Templates for APIs

Today, it is almost a rule that applications use API-based endpoints. This is because they
provide a high level of security and interoperability by not depending on a particular
technology or operating system, and they can be scaled according to the existing demand.
Also, we can implement advanced architecture, such as microservices using APIs, where
all our business logic is distributed in small isolated and standalone services.

Due to the great importance of being able to develop solutions based on APIs, Visual
Studio 2022 incorporates a special template so that we can create APIs based on .NET 6,
which we can search by filtering the api term, as can be seen in Figure 4.12:

Create a new
project

api

C# v All platforms v All project types

Recent project templates
o] ASPNET Core Web ARI
Alist of your recently accessed templates will Aproject template for creating an ASP.NET Core application with an

be displayed here example Controller for a RESTful HTTP service. This template can
also be used for ASP.NET Core MVC Views and Controllers.

C# Linux macOS Windows Cloud Service Web

ASPNET Web Application (NET Framework)

Project templates for creating ASP.NET applications. You can create
ASPNET Web Forms, MVC, or Web ARl applications and add many
other features in ASP.NET.

C# Windows Cloud Web

i Console App

A project for creating a command-line application that can run
on .NET Core on Windows, Linux and macOS

C#  Linux macOS  Windows  Console

Mobile App (Xamarin.Forms)

Figure 4.12 - Filtering by API and selecting the ASPNET Core Web API

Once we have selected the template, we will have to fill in the complementary information,
according to our needs, as seen in Figure 4.13:
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Configure your new project

AS PN ET Core Web API C# Linux macOS Windows Cloud Service Web
Project name
API_Template

Location

Chdemos\API_Template, v ‘ ‘

Solution name (i)

API_Template

|J Place solution and project in the same directory

Figure 4.13 - Configuring the ASPNET Core Web API project

In the next window, we will be asked to select the version of the framework and whether
we require some type of authentication, among other data that we have already seen in the
Templates for .NET Core section. However, we have a couple of additional options that we
do not see in a normal ASPNET Core project, which are as follows:

+ User controllers: If this option is selected, the use of controller files will be enabled
from the configuration. If it is deselected, a feature called minimal APIs will be
used, which will create the minimum code necessary to have a functional API.

« Enable OpenAPI support: Swagger is a set of open source tools based on the
OpenAPI specification that will allow us to describe the APIs we create in a simple,
easy, and well-structured way, providing API users with good documentation.
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For our example, we will leave both options selected, as seen in Figure 4.14, so that you
can see the resulting structure:

Additional information

ASP.NET Core Web APl c# Linux macos Windows Cloud  Service  Web
Framework @

NET 6.0 (Long-term support)
Authentication type ©

MNone

Configure for HTTPS ®@
[] Enable Docker @

@

[+] Use controllers (uncheck to use minimal APls) @
Enable OpenAPI support @

Back Create

Figure 4.14 - Selecting options in Additional information for the ASPNET Core Web API project

Once the project has been created, we can see that a folder called Controllers has been
created as part of the project:

Solution Explorer
d - B [w- F=
Search Solution Explorer (Ctrl+")
& Solution 'API_Template' (1 of 1 project)
« 51API_Template
» @ Connected Services

» #& Dependencies
% Properties
Controllers
» <= \WeatherForecastController.cs
» @ appsettings.json
Program.cs
WeatherForecast.cs

Figure 4.15 - The structure of an ASPNET Core API project
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In the Controllers folder, we will find the controllers that will be created as part
of the API. Remember that we can see the controllers in this folder because of the Use
controllers option we selected in Figure 4.14.

To run or execute the application, we need to use the green arrow or play icon in the
standard toolbar:

Test  Analyze Tools Extensions Window Help Sear

~ P APLTEMPLATE ~| D ORAR="H "

platform, create your first application and extend it to the cloud.

Figure 4.16 — The play button to start the project in Visual Studio

We can start the project with debugging on or off. In this case, either option is fine. We
just want to see how the project looks.

Important Note

There are some useful shortcuts to start a project. You can use F5 on your
keyboard to run the project in debugging mode, and Ctrl + F5 to start the
project without debugging.

If we proceed to run the application, it will immediately take us to a window with the URL
ending at /swagger/index.html:

@ swagger Ul x | + @ - X

« > C QO B https//localhost:7186/swagger/index html 120% 99 @

Parameters
Cancel

No parameters

e |

Responses

Curl

curl -X 'GET' \

"https://localhost:7186/WeatherForecast’ \
-H 'accept: text/plain’

Figure 4.17 — The Swagger page for the ASPNET Web API project
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Here, we will be able to find all the functionality available in our API documented through
Swagger — this means all the endpoints that we create from the controllers in our project.
Swagger is a library that uses the OpenAPI standard to show all the endpoints, including
the parameters required and the type of values returned.

From this same page, we will be able to test each one of the endpoints, for the purpose
of validating them, and carry out necessary debugging when some endpoint does not
work as expected. As you can appreciate, this tool is of great help, both for development
purposes and for providing users with documentation of the created API.

This template gives us everything we need to create our own modern APIs from scratch.
Let's now take a look at the templates available for working with .NET Framework.

Templates for .NET Framework

NET Framework is the original implementation of .NET, released by Microsoft in

2002. The long-term idea was to make this framework a multi-platform framework.
Unfortunately, it always worked officially on Windows devices, due to API restrictions. To
solve this problem, specific versions of the framework were created to support different
platforms, which caused a fragmentation of the platform. Through the experience
gathered from these projects launched over time, the Microsoft team has finally succeeded
in unifying the .NET platform.

As, for many years, the .NET Framework platform was the primary framework for
developing .NET applications, many companies around the world use ASPNET Web
Forms, MVC, or Web API applications, based on .NET Framework. This is the reason why
NET Framework templates are still included in Visual Studio. This does not mean that it
is advisable to create applications using such templates. You should always opt for the use
of modern technologies that have current and constant support.
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Although there are several templates with .NET Framework, there is one that really interests
us for web development. This is called ASPNET Web Application (.NET Framework),
which you can search for with the net framework term, as seen in Figure 4.18:

Create a new
project

net framework

All platforms All project types
Recent project templates

Console App ( NET Framework)

Alist of your recently accessed templates wil A project for creating a command-line application
be displayed here
C# Windows Console

ASP.NET Web Application ( NET Eramework)

Project templates for creating ASP.NET applications. You can create
ASP.NET Web Forms, MVC, or Web API applications and add many
other features in ASPNET.

C# Windows Cloud Web

Class Library ( NET Framework)

Aproject for creating a C# class library (.dll)
C# Windows Library

Azure WebJob (.NET Framework)

A project template for creating WebJobs which allow you to run
programs in your Azure Web Apps

Cloud

Figure 4.18 - Searching with net framework
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Once you select the template, in the next window, you will see numerous fields to fill

in, which will be familiar to you, such as the project name and location, among other
data. The important point is to note that we have a dropdown that shows us a significant
number of versions of .NET Framework that we can work with. We will select the last
version in this example, as you can see in Figure 4.19:

Configure your new project

ASP.NET Web Application (.NET Framework) c# windows Cloud web

Project name

WebApplication8

Location
C:\Users'\hprez\source\repos
Solution
Create new solution
Solution name @
WebApplication8
Place solution and project in the same directory

Framework
NET Framework 4.8

NET Framework 2.0
NET Framework 3.0
NET Framework 3.5 Create
NET Framework 4
NET Framework 4.5
NET Framework 4.5.1
NET Framework 4.5.2
NET Framework 4.6
NET Framework 4.6.1
NET Framework 4.7.1
NET Framework 4.7.2
NET Framework 4.8

Figure 4.19 - Configuring ASPNET Web Application (NET Framework)
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Once we have selected the framework, we can choose what type of application we want to
create — the options include a clean project, templates for web forms, MVC-based projects,
web APIs, and single-page applications, as seen in Figure 4.20:

Create a new ASP.NET Web Application

“ Authentication
@ Empty

An empty project template for creating ASP.NET applications. This template does not have e

an ntent in it

Web Forms

A project template for creating ASPNET Web Forms applications. ASPNET Web Forms Add folders & core references

lets you build dynamic websites using a familiar drag-and-drop, event-driven model. A
design surface and hundreds of controls and components let you rapidly build MVC
sophisticated, powerful Ul-driven sites with data access Web AP

Mvec

A project template for creating ASP.NET MVC applications. ASP.NET MVC allows you to

build applications using the Model-View-Controller architecture. ASP.NET MVC includes Advanced

many features that enable fast, test-driven development for creating applications that use -

the latest standards 7| Configure for HTTPS
Docker support

1 web API (Requires [ ktop)

A project template for creating RESTful HTTP services that can reach a broad range of Also create a project for unit tests
clients including browsers and mabile devices

Single Page Application

A project template for creating rich client side JavaScript driven HTML5 applications using

ASP.NET Web API. Single Page Applicatio rovide a rich user experience which includ
client-side interactions usina HTML5. CSS3. and JavaScriot
Create

Figure 4.20 — The type of web applications for .NET Framework in Visual Studio

The selection of these templates will depend on the needs of the application, although, as
mentioned at the beginning of this section, it is recommended to opt for templates that are
oriented toward .NET.

Let's move on to review the category of SPA's templates, which is oriented toward the
creation of applications with which users will interact.
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Templates for SPAs

SPAs is an amazing architecture for web projects, where all the elements are rendered
using a single HyperText Markup Language (HTML) file. There are a good number of
libraries and frameworks that use this concept - for example, Angular, React.js, and
Blazor WebAssembly.

Any project created with these templates will contain all the required components to
create a monolithic application, using ASP.NET on the backend and a SPA library or
framework on the frontend side.

Let's create our first SPA project with Visual Studio. You can search for ASP.NET Core
with to find the templates for SPAs:

Create a new

p roj ect ASP.NET Core with X- .

c# All platforms All project types

Recent project templates

ASP.NET Core with Angular

Blazor e A project template for creating an ASP.NETCore application with Angular
Web mbly App i
C# Linux macOS i WS Cloud

ASP.NET Core Web i
pp = ASP.NET Core with Re

A project template for creating an ASPINETCore application with React js
ASP.NET Core
Empty 2 C#  linux  macOS  Windows  Cloud  Service  Web

ASP.NET Core with Re and Redux
A project template for creating an ASPINET'Coré application with React.js and Redux
C# Linux macOS Windows Cloud Service Web
7 ASP.NET Core Web A

A project template creating an ASPINET Core application with exam
Razor Pages content.

Cc# Linux macOS Windows Cloud

Figure 4.21 - Searching by ASPNET Core with
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In Figure 4.21, you can see the result of searching by ASP.NET Core with. There are
three templates that we can select to work with SPAs:

o ASP.NET Core with Angular
« ASPNET Core with React.js
« ASPNET Core with React.js and Redux

We will create a project with React.js, so let's select ASPNET Core with React.js and then
click on Next to continue:

Configure your new project

ASP.NET Core with Reactjs C# Linux macOS Windows Cloud Service Web

Project name
SPAProject

Location
C:\Personal\SPAProject\

Solution name &)

Place solution and project in the same directory

Figure 4.22 — Configuring ASPNET Core with the React.js project

Important Note

This project that you will create is going to be used for the next exercises in this
book, so it's important to save this code in a permanent folder that you prefer.
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Then, you should select .NET 6 (Long-term support) as a Framework target and None in
Authentication type, and finally, click on Create, as shown in Figure 4.23:

Additional information

ASP.NET Core with React_js C# Linux macOS Windows Cloud Service Web

Framework (&
.NET 6.0 (Long-term support)

Authentication type @

S |

Configure for HTTPS @

Create

Figure 4.23 - Filling out the Additional information section

After clicking on Create, you can see the project created with the SPA template and
analyze the architecture:

Solution Explorer
o AE [ £[=]
Search Solution Explorer (Ctrl+")
3 Solution "SPAProject’ (1 of 1 project)
« & SPAProject
#» Connected Services
> #% Dependencies
» 51 Properties
> B ClientApp
> B1 Controllers
> B Pages
B _gitattributes
B .gitignore
@ appsettings.json
b c= Program.cs
> o= WeatherForecast.cs

Figure 4.24 - The ASPNET Core project with the React.js project created in Visual Studio
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There are three important folders to highlight in this template:

+ ClientApp: Contains the client application - in this case, a React.js app
« Controllers: Contains all the controllers related to the business logic on a server

+ Pages: Contains razor pages, which means UI components rendered on a server

The template has a demo with the WeatherForecastController.cs file. Thisisa
simple demo that returns some random data.

Let's run the project by clicking the play button, as shown in Figure 4.25, to see how the
application looks:

Build  Debug Test  Analyze  Tools  Extensions  Window  Help > ) SPAProject

Debug ~ AnyCPU - | > SPAProject ~| > 2y « | BB

Solution Explorer

Script Debugging (Disab

SPAProject Debug Properties

B3 public
B3 sic

Figure 4.25 - The option to run the project in Visual Studio (the green arrow or play icon)
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When the project is running, you can see a simple HTML page explaining how the
template works, which includes two demos, Counter and Fetch data:

SPAProject Home
Hello, world!

Welcome to your new single-page application, built with:

* ASE.NET Core and Cit for cross-platform server-side code
* React for client-side code

* Bootstrap for layout and styling
To help you get started, we have also set up:

* Client-side navigation. For example, click Counter then Back to return here.

* Develop t server integration. In development mode, the development server from create-react-app runs in the background automatically, so your
client-side resources are dynamically built on demand and the page refreshes when you modify any file.

» Efficient production builds. In production mode, development-time features are disabled, and your dotnet publish configuration produces minified,
efficiently bundled JavaScript files.

The clientapp subdirectory is a standard React application based on the create-react-app template. If you open a command prompt in that directory, you can
run npm commands such as npm test or npm install.

Figure 4.26 — ASPNET Core with the React.js project running

The template is simple but includes everything that we need for creating a new web
application using a monolithic architecture and best practices on the backend and
frontend sides. If you require a web application with high-performance security, this
template is a good option. React.js uses JavaScript in the syntaxes, so for this template, you
need more knowledge of this language and C# for the backend. In the template that we
analyzed in the Templates for NET Core section, C# was more important than JavaScript
for writing our UT and business logic.

We will perform some modifications in this project, and we will use the files and demos

by default to analyze the tools in Visual Studio and learn how to take advantage of these
amazing functionalities.
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Ssummary

Visual Studio has different options for creating projects, using templates depending on the
workload added during the installation process. We have four filters to search quickly in
the templates. Though we can filter by language, platform, and project type, we also have
the possibility to use the search bar to find our template, using a term or a specific word.

After selecting the template to use, we must always type a project name and the folder
where our project is going to be created. Then, we must select the target framework and
some optional information. Visual Studio is going to open the project after selecting
Create on the screen, so we have the possibility to start working on our project right away.

Using Solution Explorer, we can see the structure of the project, including the folders
used in the application. Normally, a project created with a template contains a demo that
helps us to verify whether an application is running fine.

In Chapter 5, Debugging and Compiling Your Projects, we will debug our created SPA
project. We will understand why this tool is important, and we will check the options to
compile our project before executing it.






5

Debugging
and Compiling
Your Projects

As software developers, one skill that should be learned as early as possible is
program debugging. This applies to .NET projects but also any other software
development technology.

If you want to get the most out of Visual Studio 2022, you must be familiar with its
different windows that can help you observe information to fix bugs and know how to use
as many of the debugging tools it offers, including breakpoints. A breakpoint offers the
functionality to stop the execution of an application, allowing you to see the state of each
of the objects and corroborate its behavior.

That is why, in this chapter, we will talk about debugging in Visual Studio 2022, the
different breakpoints available, the state inspection tools, and which are the best scenarios
for each one of them.
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The topics we will discuss in this chapter are as follows:

« Debugging projects in Visual Studio
« Exploring breakpoints in Visual Studio

« Inspection tools for debugging

Let's learn about debugging in Visual Studio 2022 to detect possible errors in our programs.

Technical requirements

To follow the examples shown in this chapter, Visual Studio 2022 must be installed
with the web development workload, as shown in Chapter 1, Getting Started with
Visual Studio 2022.

Likewise, the code implementation will be performed on the project created in Chapter 4,
Creating Projects and Templates, specifically in the Program. cs file, for easier testing.

You can find the Program. cs file with the changes made throughout this chapter at the
following link: https://github.com/PacktPublishing/Hands-On-Visual-
Studio-2022/blob/main/Chapter05/Program.cs.

Debugging projects in Visual Studio

Before discussing the breakpoint topic in depth in the Exploring breakpoints in Visual
Studio 2022 section, it is important that you know some technical aspects used in the
debugging world, as well as in Visual Studio.

Understanding the technical aspects of debugging

It is important that you know the difference between the terms debugger and debugging
so that you know what I mean when I mention any of these terms during the chapter and
the book.

First, the term debugging refers to the action of looking for errors in the code. This does
not necessarily include the use of a tool such as an IDE. You could, for example, search for
errors in code written on a piece of paper, and you would still be debugging.

This is usually not feasible, and a tool called a debugger is often used. This tool is attached
to the application process you are going to run, allowing you to analyze your code while
the application is running.


https://github.com/PacktPublishing/Hands-On-Visual-Studio-2022/blob/main/Chapter05/Program.cs
https://github.com/PacktPublishing/Hands-On-Visual-Studio-2022/blob/main/Chapter05/Program.cs
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Differentiating between debug mode and run mode

It is essential to differentiate between debug mode and run mode in Visual Studio, as they
can be confusing to those who touch the IDE for the first time.

Let's first analyze debug mode. This option is activated by selecting the Debug
configuration (which is preselected by default) and clicking on the green button located in
the same space as the project name, as shown in Figure 5.1:

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

B-ou s DebL- Any CPU - » SPAProject-|G - & @ _ PG | E=h -1

Figure 5.1 - Visual Studio's debug mode option

When this option is pressed, the debugger will be attached to the execution of the
application, which will allow us to use functions, such as stopping at a certain breakpoint
in our application.

On the other hand, we can also choose a second configuration in the drop-down list, as
shown in Figure 5.2, called Release:

®d File Edit View Git Project Build Debug Test Analyze Tools Extensions Window Help
[N DebiL~ Any CPU - » SPAProject- ¢ - B & _ « P @ L= el

Debug
Release
Configuration Manager...

Figure 5.2 - Visual Studio's release mode option

When this option is selected and we proceed to start the execution of the application,
the debugger will not be attached, which will give you a better idea of how your
application will behave toward the end user. This implies that you will not be able to
perform code debugging or see where exceptions have occurred, but you will gain a
performance improvement.

Project debugging initialization options

As part of the debugging and execution options of an application, we must know that we
have a set of options available to perform our tests.



88 Debugging and Compiling Your Projects

If you drop down the options next to the green button with the name of your project, as
shown in Figure 5.3, you will be able to see a set of configurations for the deployment of
your application:

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

-8B Debt - Any CPU - |» SPAProject -|! =1~ i
» SPAProject
v SPAProject
IS Express
WSL
Web Browser (Microsoft Edge)
Script Debugging (Disabled)
Browse With...
£ SPAProject Debug Properties

Figure 5.3 - The server configuration options for debugging

For example, the first three options are used to choose which server you want to use for
testing. By default, a server called Kestrel is used. But it is also possible to use IIS Express,
or even WSL, if your application is more oriented to Linux-based environments.

In Figure 5.4, we can observe the following options to change the browser, enable script
debugging, and view the debugging properties of the project:

o) File Edit View Git Project Build Debug Test Analyze Tools Extensions Window Help Search 2 SPAProject
-8B Debt- Any CPU - [» SPAProject-|> ¢ -0~ 2 &,
» SPAProject
v SPAProject
IIS Express
WSL

Web Browser (Microsoft Edge) + Firefox
Script Debugging (Disabled) g Google Chrome

Browse With... Internet Explorer
~ SPAProject Debug Properties Microsoft Edge

Select Web Browsers...

Figure 5.4 — Additional options for debugging

These options are useful if, for example, you want to use a particular browser to use some
of its own tools.

If the application has been configured in debug mode, you will see the buttons that allow
you to control the execution of the application in the upper part of the IDE, as shown in
Figure 5.5. These buttons, from left to right, are used to do the following:

« Pause the application
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« Stop the application

+ Restart the application

o) File Edit View Git Project Build Debug Architecture Test Analvze Tools Extensions Window Help

o - 2B -U-|mlafn

Figure 5.5 — Buttons to control the flow of the application

Now that we know the existing debugging concepts in Visual Studio, let's
analyze breakpoints.

Exploring breakpoints in Visual Studio

Breakpoints are a fundamental part of software development. They allow you to stop the
flow of your application at any point you want to inspect the state of your objects.

To place a breakpoint in Visual Studio, it is enough that we position ourselves right next
to the numbering of the lines. This will start showing a gray circle that will appear and
disappear as we move the cursor over the line numbers, as shown here:

Program.cs += x
SISPAProject

builder = WebApplication.CreateBuilder(args);

builder.Services.AddControllersWithViews();

r app = builder.Build();

Eif (!app.Environment.IsDevelopment())
{

app.UseHsts();
}

app.UseHttpsRedirection();
app.UseStaticFiles();
app.UseRouting();

Figure 5.6 — The location for placing breakpoints in Visual Studio
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Once we find the line we want to debug, we just need to left-click once, which will cause
the circle to turn red, as shown in Figure 5.7. Once you have done this, if you move the
cursor away from the circle, you will be able to see how it remains as it is, as shown here:

builder.Services.AddControllersWithViews();

var app = builder.Build();]

=if (lapp.Environment.IsDevelopment())
Figure 5.7 - Placing a breakpoint

If we proceed to execute the application with the breakpoint set, we will see how the
application flow stops immediately after starting the application, as shown in Figure 5.8:

builder.Services.AddControllersWithViews();

@ app = builder.Build();

Hif (la lEnvironment.IsDevelo ment())

Figure 5.8 - Debugging a breakpoint

Once the application has stopped at the breakpoint, we have different tools available that
we can use to view the status of the application - for example, if we position over a variable
that is before the debug line, we will be able to see its current status. If it is primitive data,
you will see its value immediately, while if it is an object, you will be able to go inside its
properties to examine each one of them, as shown in Figure 5.9:

builder = WebApplication.CreateBuilder(args);
'
» /M Properties Count = 2

4
b
* » £ Non-Public members
] -

rties Count=2
Public members

b
3
b
¥
b

builder;SCLV¢L=3.AUUhUHLLULLCLDW¢LHViEWSL);

Figure 5.9 - Examining the properties of an object

There are more options to place breakpoints — for example, if you place yourself on

one of the gray circles and click on it with the right button, a series of breakpoints will
appear, which we will analyze in the Conditional breakpoints, Temporary breakpoints, and
Dependent breakpoints sections so that you can insert them:
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= mawsisey = builder.Build();
Insert Conditional Breakpoint

Insert Tracepaoint

Insert Temporary Breakpoint
Insert Dependent Breakpoint

pd . Environment.IsDevelopment())

Figure 5.10 — The options for inserting a breakpoint

Likewise, if you right-click on any breakpoint already placed, you will see options to add
functionalities to them:

® var__ann = builder.Build();

Delete Breakpoint
@ Disable Breakpoint Ctri+F9

Conditions... Alt+F9, C

Actions... ».Environment.IsDevelopment())
Edit labels... Alt+F9, L

= Export...

app.UseHsts();

Figure 5.11 - The menu for modifying breakpoints

This is the easiest way to add breakpoints to your project. However, you will often need
special breakpoints that are activated under certain circumstances, so we will proceed to
review them in the next sections.

Important Note

Visual Studio has keyboard shortcuts created for almost all the operations we
are going to be performing. So, I will mention them for you as notes, as we
move forward throughout this chapter.

It is possible to enter a breakpoint quickly by placing yourself on the line you
want to debug and pressing the F9 key.
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Navigating between breakpoints

Once we know how to place breakpoints in the source code, we can continue the
execution of the application in different ways through the buttons located in the upper
part of the menu:

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

& B = P Continue -

Figure 5.12 - The debugging options for application execution

Each of them will execute the code as follows:

« Step into: This allows us to execute all the source code line by line. If, as part of the
flow, we invoke methods to which we have access through the source code, we will
navigate to it automatically following the line-by-line debugging.

o Step over: This allows us to only walk through lines of code in the current method
and not step into any methods invoked by the current method.

o Step out: This button is used in case we are inside a method. It will allow us to step
out of the execution of the method to return just to the line after the invocation of
the method.

Important Note
Each of these options has a shortcut assigned to it:

Step into: the FI11 key
Step over: the F10 key
Step out: Shift + F11 keys

If we wish to examine all the breakpoints we have in our project, we can do it by activating
the breakpoints window. This is done from the Debug | Windows | Breakpoints menu, as
seen in Figure 5.13:

) File Edit View Git Project Buildf Debug lest Analyze lools Extensions Window Help Searc £  SPAProject

Debt- Any (| Windows *|= Breakpoints Ctri+D, B

F Slarl Debugging Fo = caceplion settings  Ctri+Alt+E

Figure 5.13 - The option to display the breakpoint window

This will display a new window that shows a list of all breakpoints placed in our project.
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Conditional breakpoints

There are times when you will need your breakpoint to stop when certain conditions are
met. In this case, using conditional breakpoints is the best option. To insert a breakpoint
of this type, just right-click on the sidebar, which will show you the different types of
breakpoints available, as shown in the Navigating between breakpoints section. Select the
Conditional Breakpoint type, which will open a window with preselected options, as
shown in Figure 5.14:

# fvar{ app = builder.Build();

Breakpoint Settings *

Location: Program.cs, Line: 7, Character: 1, Must match source
! Conditions
Conditional Expression - Is true - Example
Conditional Expression
1 Actio Hit Count
Filter
Remaove breakpoint once nit

Figure 5.14 - The options for conditional breakpoints

Within a conditional breakpoint, we can configure either a Conditional Expression
condition, a Hit Count condition, or a Filter condition, which we will discuss in the
next sections.

Important Note

To insert a conditional expression, you can use the Alt + F9 keys, followed by
the Ckey.

Conditional Expression

The Conditional Expression option, as shown in Figure 5.15, will allow us to stop the
application when a true condition that we have previously specified is fulfilled, or when
the value of an object changes:

var app = builder.Build();

Breakpoint Settings =

Conditional Expression | Is true
s frue

Actions When changed

Remove breakpoint once hit

Figure 5.15 - The types of expression that can be evaluated with conditional expressions
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In the first case, we can specify a Boolean expression, ranging from the comparison of a
pair of values to the comparison of complex objects.

In Figure 5.17, a for loop has been created that prints the numbers from 1 to 10 to have
a better appreciation of the example. Also, I have placed a pin on the i variable, which
you can place by simply hovering over any variable while the application is running and
clicking on the pin symbol, as shown here:

5

WritelLine(i);

Figure 5.16 — The types of expressions that can be evaluated with conditional expressions

As a condition, we have indicated that we only want to stop the application when the
value of 1 is greater than the number 5. After starting the application, the breakpoint has
stopped, just when 1 has a value of 6:

0; i < 10; it+))|s ||6

WriteLine(i);

Location: Program.cs, Line: 30, Character: 5, Must match source
Conditions
Conditional Expression - Is true - i>5«x

Breakpoint Settings =

AUQ COHAIUON

[ Actions

LIRemove breakpoint once hit

Figure 5.17 - Debugging a conditional expression

In the second case, we can monitor an object, property, or field so that the breakpoint
stops only when it changes. This can be seen in a practical way in Figure 5.18, in which
the Conditional Expression type has been changed to When changed, and it has been
indicated that we want to monitor the i variable:
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0; i < 10; i++)‘"ﬂ | ‘

WriteLine(i);

Location: Program.cs, Line: 30, Character: 5, Must match source
Conditinns

Breakpoint Settings x

Conditional Expression - When changed - i x d

Ll Actions

[ Remove breakpoint once hit

Figure 5.18 - Evaluating a conditional expression with the When changed parameter

As a result, when the breakpoint is executed for the first time, the value of i is equal to 1.

Hit Count

The Hit Count condition type is intended to solve problems in loops - for example,
suppose you must print a certain number of reports according to a set of conditions but
suddenly realize that after report 25, the calculations start to go wrong. The first thing you
might think of doing is to set a breakpoint, start the application, run the code 25 times

to get to iteration 25, and evaluate it. Although this is the correct way to do it, a more
optimized way is to set the Hit Count option and specify the number of iterations you
want to skip - in this example, 25, as we can see in Figure 5.19:

r 1< 100; i++‘,ﬂ |

WriteLine(di);

Location: Program.cs, Line: 30, Character: 5, Must match source
Conditions
Hit Count

AUd COlidiaor

Breakpoint Settings x

[ Actions

[JRemove breakpoint once hit

}

Figure 5.19 - Evaluating a Hit Count expression

This will cause the application to stop when 1 has a value of exactly 25.
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Filter

The last type of conditional breakpoint is the Filter condition. This will allow us to trigger
a breakpoint according to a series of predefined expressions. These expressions can be
found in the Filter box, as shown in Figure 5.20, and range from the machine name,
through processes, to thread properties:

Location: Program.cs, Line: 30, Character: 5, Must match source
Conditions
Filter - Is true i e Tl Thread1" Cancel

[ Actions

[JRemove breakpoint once hit
ThreadName

Figure 5.20 - The options for a Filter condition

These are the types of conditional breakpoints, which are very useful for performing value
comparisons. Now, let's look at function breakpoints.

Function breakpoints

The Function Breakpoint type, as its name indicates, will allow us to debug a method
when it is executed, even if we have not set a breakpoint as we did in the Conditional
breakpoints section. This is very useful if you have hundreds of lines of code and know the
name of the function that you want to debug.

Unlike the breakpoints we saw in the Conditional breakpoints section, this breakpoint

is placed in a different way. First, as seen in Figure 5.21, you can go to the Debug | New
Breakpoint | Function Breakpoint menu and insert in the window the name of the
function in which we want to set the breakpoint, instead of placing the red dot in the code:
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o) File Edit View Git Project Build Debug Test Analyze Tools Extensions Window Help c SPAProject

DebL- Any C Windows
» Start D ing F5
& Start Without Debugging Ctri+F5

2 Performance Profiler... Alt+F2
telaunch Performance Profiler
Attach to Process...
Attach Snapshot Debugger...
Other Debug Targets
¢ Step Into
- Step Over

New Breakpoint *|  Function Breakpoint... Ctr+K, B
Delete All Breakpoints Ctri+Shift+F9
Dizahla All Breakpainte
IntelliTrace
Clear All DataTips
Export DataTips ...
Iy DataTips ...
@ Options...
SPAProject Debug Properties

Figure 5.21 - Adding a function breakpoint from the Debug menu
The next way is to add a breakpoint function from the Breakpoints window, as shown in
Figure 5.22:

Breaknoints

New- = Show Column:: -

Function Breakpaint... Ctri+K, B

Figure 5.22 — Adding a function breakpoint from the Debug menu

Once we click on the Function Breakpoint button, a new window will pop up, asking for
the name of the method we want to monitor. For the purposes of this demonstration, we
have introduced a very simple function to the end of the Program. cs file, which has the
following format:

void StopHere ()

{

Console.WriteLine ("Hi!") ;
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If we know the name of the function to be evaluated, we can enter it in the Function
Name box. We can do this in several ways:

« Typing the name of the function
« Specifying the function name with a specific overload

« Specitying the d11 name if we have the source code for it

In our example, we will place only the name of the StopHere function:

Break on any function matching the specified function name that is identified while

Function Name{||StopHere "2 Language: C#
[l conditions
Ll Actions

LI Remove breakpoint once hit

[l Only enable when the following breakpoint is hit:

OK Cancel

Figure 5.23 - Filling in the name of the function we are interested in debugging

With the data established, we will proceed to execute the application, having previously
called this new method. This will cause the application to stop at the start of the method
(which we specified in Figure 5.23), as seen in Figure 5.24:

StopHere();

app.Run();

yid StopHere()

Console.WriteLine("Hi!");

Figure 5.24 - A demonstration of the breakpoint being executed through a function breakpoint

Important Note

It is possible to add a function breakpoint by pressing the Ctrl + K keys,
followed by the B key.

Undoubtedly, this type of breakpoint will make our life easier when we want to debug
methods quickly. In case you want to trigger breakpoints based on the data of an object,
you can use the data breakpoints, which we will see next.
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Data breakpoints

If you want to be able to place breakpoints when the properties of an object change, then
data breakpoints are your best option. If you try to add one of these breakpoints from the
Breakpoints window, you will see that the option is disabled.

This is because we first need to place a breakpoint at a point before we want to start
monitoring the property. Once this is done, start the application until the breakpoint is
activated, and in one of the windows called Autos, Watch, or Locals, where the instance
that interests you appears, you must right-click to see the option called Break When Value
Changes, as shown in Figure 5.25, in which we want to monitor the EnvironmentName
property of the app object:

Break When Value Changes

&~ ContentRootPath . oy Ciri+A

EnvironmentName
& WehRantFileProvider

Figure 5.25 — Adding a data breakpoint to break when the EnvironmentName property changes

Once we select the option, we will see how a new breakpoint is created automatically,
which will detect when the property we have specified changes, as shown in Figure 5.26:

Breakpoints
New - e G Show Columns- Search: - In Column: All visible

Name Labels Condition Hit Count

% When Environmentiame on $1 (Microsoft. AspietCore.Hosting.HostingEnvironment)' changes

Figure 5.26 — The data breakpoint being created in the Breakpoints window

Let's say, subsequently, we proceed to modify the property data — for example, through the
following code:

app.Environment .EnvironmentName = "Testing Data Breakpoints";
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Now, when we run the application, we will see how the breakpoint previously placed is
reached, as shown here:

Data Breakpoint Hit

The following breakpoint was hit:

Previ "Development” (string)
cun sting Data
Breakpoints” (string)

Figure 5.27 — A demonstration of a break when the property has been changed

Finally, you will see that when you restart the application or stop it, the breakpoint will
disappear from the window. This is because the object reference is lost.

Dependent breakpoints

This type of breakpoint is a special breakpoint that will only be executed if another
breakpoint is reached first. Perhaps in a simple scenario, it is not very useful, but in
complex scenarios, where hundreds of functionalities come into play, it can be of great help.

For example, imagine that you have a method that is invoked in several places in your
application, and you are testing a new functionality that invokes it. If you were to
place a normal breakpoint on the method, it would stop every time it is invoked. With
a dependent breakpoint, you can specify that you only want to stop execution if the
breakpoint of your new functionality is reached.

To demonstrate this functionality, I have added a couple of methods to the Program.cs
file, as follows:

void NewMethod ()

{

Console.WriteLine ("New Method") ;

void CommonMethod (string message)

{

Console.WriteLine (message) ;
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The idea of the CommonMethod function is that we can see the content of a string
passed as a parameter and know at what point the breakpoint has stopped. With this in
mind, let's add some additional lines in which we will first call CommonMethod, then
NewMethod, and finally, CommonMethod again:

CommonMethod ("Before invocation of NewMethod()") ;
NewMethod () ;
CommonMethod ("After invocation of NewMethod()") ;

To place a dependent breakpoint, we will first place a normal breakpoint in the line of
code on which we want to depend - that is, the one that first must be executed for the
dependent breakpoint to be executed. In our example, we will place it in the NewMethod
functionality, since it is the method we want to test, as shown in Figure 5.28:

NewMethod()

Console.WriteLine("New Method");

Figure 5.28 - The placement of the breakpoint on which a dependent breakpoint will depend

Then, you must right-click on the line where you want to create the dependent breakpoint,
as shown in Figure 5.29:

= | CommonMethod( J message)
{

Console.WriteLine(message);

Insert Conditional Breakpoint

Insert Tracepoint

Insert Temporary Breakooint

Insert Dependent Breakpoint

Figure 5.29 - Inserting a dependent breakpoint

This option will display the Breakpoint Settings window, where you will be asked which
breakpoint you want to depend on to launch the dependent breakpoint. In our example,
we will select the only breakpoint that is part of our project, as shown here:

Console.WritelLine(message);
Breakpoint Settings =

Actions
Remove breakpoint once hit

“ Only enable when the following breakpoint is hi

Program.cs, line 56 character 5

Close

3

Figure 5.30 — A list of breakpoints on which we can depend for dependent breakpoint execution
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Once this window is closed, you will see how a special breakpoint is created that (if you
hover over it) will tell you on which other breakpoint it depends, as shown here:

oid CommonMethod(string message)

Figure 5.31 — A view of a dependent breakpoint

Finally, when running the application, you will see how it stops first on the NewMethod
call and not on CommonMethod, even though it has been invoked first. If you continue
the execution, the dependent breakpoint will stop, showing the After invocation of
NewMethod() message, as shown in Figure 5.32:

) message O VIBW ~ "After invocation of NewMethod()®
»id NewMethod()

Consolg.ﬂriteLine(“New Method");

void CommonMethod(string message)

e TR -

[ .WriteLine(message);

Figure 5.32 - The execution of a dependent breakpoint

As you can see, this type of breakpoint can be very helpful to avoid constant
method invocation.

Temporary breakpoints

Temporary breakpoints, as their name indicates, are breakpoints that are automatically
deleted once they are executed. To place one of these, you must right-click on the breakpoint
line and select the Insert Temporary Breakpoint option, as shown in Figure 5.33:

nditional Breakpoint

~~p = builder.Build();

Tracepoint

Insert Temporary Breakpoint

Pendent Dreakpolnt

Figure 5.33 — The menu to insert a temporary breakpoint
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If you run the application, you will see that once the application has stopped at the
breakpoint, it will be automatically deleted. This type of breakpoint can be used when we
want to evaluate, for example, the first iteration of a cycle.

Important Note

To insert a temporary breakpoint quickly, use the F9 + Shift + Alt keys,
followed by the T key.

Now that we have examined the different types of breakpoints available in Visual Studio,
let's see how we can take advantage of them using different inspection tools, which we will
see in the next section.

Inspection tools for debugging

When working with breakpoints, it is important that we know where to find the
information we want to visualize and to know whether it is correct or not. For this, within
Visual Studio, we have a series of windows that will allow us to visualize different types of
information. So, let's look at them.

Watch window

The Watch window will allow us to keep track of the values of variables or properties
while we execute our code step by step. It is especially useful when we have pieces of
code that are repeated several times, such as cycles or common methods. To access this
window, we must first place a breakpoint in the code and execute the application.

Once the application stops at the breakpoint, we will be able to deploy the Debug |
Windows menu. This will show us a set of new debugging windows that we can only access
while running the application. Let's select the Watch option to choose a window, as shown
in Figure 5.34:

#  SPAProject

Program.cs = =
DSPAPTOlect

Figure 5.34 - The menu to reach the Watch windows
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Once the window has been opened, we can add the name of different variables and
properties that we want to monitor. As long as we have entered a valid variable name for
the scope we are in, we will be shown its corresponding value in the Value column, as
shown in Figure 5.35:

10; i++)

Search Depth: 3 - ™%

Value

» q
Add item towotch

Call Stack Breakpoints Exception Setti... Immediate Win... Error List Output Breakpoints Locals Watch 1

Figure 5.35 - The monitoring of variable values and properties through the Watch window

Another very simple way to add variables to a Watch window is to right-click on the variable
you want to monitor when the application is running and select the Add Watch option.

Important Note

To access any Watch window quickly, you can use the Ctrl + Alt + W shortcut,
followed by the window number (from I to 4).

QuickWatch

The Watch window is very useful for tracing values through the application. But if we
want to use the same functionality as the Watch Window, to test individual expressions
without keeping the same ones, then we can choose to use the QuickWatch window,
which can be reached through the Debug | QuickWatch menu. For the demonstration, we
will use the example of the for loop (seen in the Hit Count section), as shown here:
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@ J=for(int

{ 2
Cons 8

Juick Actions and Refactorings...

i<l Rename...

Remove and Sort Usings
Peek Definition

Go To Definition

Go To Base

Go To Impl

Create Unit Tests
Breakpoint

I Show N

StopHere (&

Step Intc
Run To Cursor
Force Run To Cursor
Set N

To Disassembly
Step Backward

Add Watch
QuickWatch...

Execute in Interactive

Ctri+.

Ctri+R, Ctrl+G

Ctri+K, R
Ctri+K, Ctri+T

Alt+Num *
Ctri+F10

Ctri+Shift+F 10
Ctri+K, G

Ctri+D, Q

Figure 5.36 — The QuickWatch option from the Debug menu

This option will activate a modal window, which means that we will not be able to
continue running the application until we close it. In this window, we will be able to see
data such as the name of the expression, the value, and the type of data we are evaluating.

Something very useful in this window is that we will be able to modify the expression.
This means that we will be able to evaluate other variables and can even execute some

operations that we want to test. In Figure 5.37, we see this in action, having entered a new
expression to evaluate whether its result is true or false:

QuickWatch ) %
S Reevaluate
1< 10
Value: Add Watch
‘ Name Value Type
Pi<10 true bool
Close

Figure 5.37 - Modifying expressions in the QuickWatch window
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As we can see, this offers a huge advantage, since we can test variables and properties that
are quickly available in real time.

Important Note
You can use the Shift + F9 shortcut to access the QuickWatch window quickly.

The Autos and Locals windows

The Autos and Locals windows allow us to view information about variables and
properties without the need to add them somewhere as with the Watch window.

However, these have a specific scope. While the Autos window shows the value of the
variables around the breakpoint we have placed, the Locals window will show values only
for the current scope - that is, usually the function or method in which the breakpoint

is located.

Another important point about these windows is that they will only be shown when we
run the application and after we have placed a breakpoint.

For the demonstration of this window pair, I have added a new method to our Program.
cs file and placed a breakpoint, as shown in Figure 5.38:

d TestLocalsAndAutos()

= "Hello World";

for (int i i1 <«10; i++)

{

Console.WriteLine(i);
1
J

Figure 5.38 - The TestLocalsAndAutos method, with a breakpoint placed to demonstrate the Locals and
Autos windows
Once we invoke the method and only when the application is running, we will be able

to display the windows through the Debug | Windows | Autos menu and the Debug |
Windows | Locals menu:
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Debug Test Analyze Tools Exte s Window Help Search £  SPAProject

Windows *| B Breakpoints Ctri+D, B Applicatio
Continue ! % Exception Settings Ctri+Alt+E
+ Qutput
Stop Debugging Shift+F5 n Diagnostic Tools  Ctri+Alt+F2
Detach All GPU Threads
Terminate All “~ Tasks Ctri+Shift+D, K
) Restart Ctr+ShiftsFS = paraliel stacks Ctri+D, S
Apply Code Changes Alt+F10 Parallel Watch
a Performance Profiler... Alt+F2 Y
Relaunch Performance Profiler ) Alllos Ctrl+D, A

i Locals Ctri+D, L

%@ Attach Snapshot De S—
nimcdialc LTy, |

Figure 5.39 - Accessing the Autos and Locals windows from the Debug menu

Let's first examine the Locals window. We will see how it contains all the local variables
that are available, including the i and currentString variables, which belong to the
TestLocalsAndAutos method:

Locals

Search v Search Depth: 3 -

Name Value
= i el

Call Stack Breakpoints Exception S... Immediate... Error List Output Breakpoints Locals Autos Watch 1
Figure 5.40 — The Locals window

On the other hand, if we look at the Autos window, we will see only the content of the i
variable, since it is the information that is in the scope of the breakpoint, which means the
for loop:

Autos
Search - Search Depth: 3 -
Name AT

Call Stack Breakpoints Exception S... Immediate... Error List Output Breakpoints Locals Autos Watch 1

Figure 5.41 - The Autos window

This pair of windows is tremendously useful to see all the available information on our
variables at a glance.
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Important Note

It is possible to display these windows through the following shortcuts:
Autos: Ctrl + D, followed by the A key
Locals: Ctrl + D, followed by the L key

Call stacks

Although the use of windows that we saw in the Watch window, QuickWatch, and The
Autos and Locals windows sections is the most-used method of error correction, we also
have some others to keep track of the invocation flow between our methods.

One of such window is called Call Stack, which when we place a breakpoint, will show the
stack of calls that have been made until arriving at the same one. To show the window, we
must select the option from Debug | Windows | Call Stack. This menu item will only be
available while the application is running, but if you want the window to show up for each
debug session, you can use the thumbtack/pin icon to dock it.

In Figure 5.42, we have executed the same code as that in the The Autos and Locals
windows section, stopping at the same breakpoint. As we can see in the following figure,
the Call Stack window shows the line of code where we are once the application has
stopped due to the breakpoint, as well as the set of calls between methods that have been
made to reach the breakpoint:

Call Stack

Call Stack Breakpoints Exception 5... Immediate... Error List Output Breakpoints Locals Autos Watch 1

Figure 5.42 - The Call Stack window

In Figure 5.42, we can also see the state of the application in each one of the calls if we
double-click on any of them. This will allow us to see the values of properties and variables
at some specific point in the flow of the application.

This will take us to the code section from where we invoke the method, and it will
be highlighted with a different color so that we don't get confused with the colors of
the breakpoint.
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Important Note

To display the Call Stack window, you can also press the Ctrl + Alt + C keys.

Immediate window

Another window of great interest is the Immediate window. This window, which we can
open from the Debug | Windows | Immediate menu, will allow us to make evaluations of
expressions, execute statements, and print values of variables and properties.

When you open this window, you will surely be surprised to see nothing inside it. This
is because this window will allow you to write on it, to enter the name of a variable or
property, and even invoke methods (if they are within the scope), added to the fact that
you will have available all the potential of IntelliSense while you write your expressions.
IntelliSense is Visual Studio's auto-completion help enhanced with artificial intelligence,
and we will talk more about it in Chapter 7, Coding Efficiently with AI and Code Views.

In Figure 5.43, the invocation of the TestLocalsAndAutos method has been executed
again, and we have obtained a substring of the main currentString string:

d TestLocalsAndAutos()

= "Hello World";

for (int i = 0; i < 10; i++)

onsole.WriteLine(i);

{
}

[
5

Immediate Windov

Immediate Window
currentString.Substring(6,currentString.Length - 6);
“World"

cals Autos Watch 1

Figure 5.43 — The Immediate Window

A great advantage of this window is that we can execute as many expressions as we want,
keeping all the list of results we obtain, as well as the expressions entered.

Important Note

You can display the Immediate window if you press the Ctrl + Alt + I keys.
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Summary

Visual Studio has many options for debugging source code. In this chapter, we have
learned what breakpoints are, the different types of breakpoints, and the associated
windows that we can activate to keep track of data in variables and properties. This
information has been of utmost importance, since it will help you to solve problems in
your code when you face them.

In the next chapter, Chapter 6, Adding Code Snippets, you will learn about the concept of
code snippets, which allow you to reuse common pieces of code across different projects,
quickly adjusting them to your needs.



Part 2:
Tools and
Productivity

In this part, you will learn how to take advantage of the tools provided by Visual Studio
2022 and how to improve your productivity with some tips and hacks.

This part contains the following chapters:

Chapter 6, Adding Code Snippets

Chapter 7, Coding Efficiently with Al and Code Views
Chapter 8, Web Tools and Hot Reload

Chapter 9, Styling and Cleanup Tools

Chapter 10, Publishing Projects






6

Adding Code
Snippets

Coding is a lovely activity, but at times, we have some repeated statements to solve a few
known situations, which makes coding more of a monotonous process. Code snippets are
a good resource to reuse pieces of code where it's desirable. Visual Studio has some code
snippets by default that we can use while we are coding, but we also have some tools to
create our own code snippets.

In this chapter, we will learn about how Visual Studio helps us to write code faster using
code snippets and how to create our own.

We will review the following topics and functionalities for snippets:

o What are code snippets?

 Creating code snippets

Deleting code snippets

« Importing code snippets

Let's start recognizing the concept of code snippets and how they work in Visual Studio.
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Technical requirements

To complete the demos of this book chapter, you must have previously installed Visual
Studio 2022 with the web development workload, as shown in Chapter 1, Getting Started
with Visual Studio 2022. It's important to have the SPA base project that we created in
Chapter 4, Creating Projects and Templates.

You can check the changes made in WeatherForecastController.cs at the
following link: https://github.com/PacktPublishing/Hands-On-Visual-
Studio-2022/blob/main/Chapter06/WeatherForecast.cs.

What are code snippets?

Code snippets are a simple and easy way to reuse code by creating templates that generate
common statements, such as conditionals, loops, or comment structures.

Visual Studio has many code snippets by default for almost all the supported technologies
and programming languages. There are many ways to use code snippets in Visual Studio,
so let's check them out.

Important Note

Code snippets are a common concept in software development. Almost all
IDEs and code editors provide code snippets or have extensions to include
code snippets.

Using the SPA project created in Chapter 4, Creating Projects and Templates, you will
create a new condition to return an empty collection in the Get method by navigating to
the WeatherForecastController. cs file. Just write the word i f to see the code
snippet suggested by Visual Studio (see Figure 6.1):


https://github.com/PacktPublishing/Hands-On-Visual-Studio-2022/blob/main/Chapter06/WeatherForecast.cs
https://github.com/PacktPublishing/Hands-On-Visual-Studio-2022/blob/main/Chapter06/WeatherForecast.cs
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b Fle Edit View Gt Project Buld Debug Test A Exensions  Window Help S 1 P seaproject

0 - B-oEN 9 Debug - A

WeatherforecastControllercs™ & X

herFarecastController hd Getl)

er> logger)

55),
Summaries.Length)]

b lm24 Chils

4 0~ & 38 4 SPAProject = " master -

Figure 6.1 - The code snippet for the if statement suggested by Visual Studio

Since a conditional statement is a very common piece of code, Visual Studio gives you the
option to create this code quickly. You can click on i f or continue writing if you don't want
to perform any action. You can also press tab twice to create the if statement automatically.

There is an option in the intelligent code completion (also called IntelliSense, about
which we will talk more in Chapter 7, Coding Efficiently with AI and Code Views)
suggestions where you can see all the code snippets filtered by the characters that you
wrote. See the code snippets filter marked in red in Figure 6.2:

]

IEnumerable<

if
Code snippet for if statement

Summaries.Length)]

Figure 6.2 — The code snippets filter in Visual Studio
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When the code snippet for the i f condition is highlighted, you can press the tab key twice
to generate the code of the 1 f statement, including the brackets (see Figure 6.3):

SPAProject  Sig:

IEnumerable<weat! cast> Get()

if (EFUE)
{

}

return Enumerable.Range(1, 5).Select(index => new Weathe
{
Date =
TemperatureC = 55),
Summary = Summaries[ - o (Summaries.Length)]
1))
.ToArray();

10+ & 38 SPAProject = "Y' master ~

Figure 6.3 - The if statement created by Visual Studio

You will get the if statement, including the braces and true as a default value. You need
to replace t rue with your condition. In this case, you can add a condition to return an
empty collection when the operating system is Linux:

[HttpGet]
public IEnumerable<WeatherForecast> Get ()

{

if (OperatingSystem.IsLinux())

{

return new List<WeatherForecasts> () ;

return Enumerable.Range(l, 5).Select (index =>

new WeatherForecast

Date = DateTime.Now.AddDays (index) ,
TemperatureC = Random.Shared.Next (-20, 55),
Summary = Summaries[Random.Shared.Next

(Summaries.Length) ]
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}

|3

.ToArray () ;

In the previous code block, we added a condition in the Get method before the default
logic to check whether the operating system where the app is running is Linux or not.
Within the condition, we are returning an empty list.

There are many useful code snippets included as default for C#, but the following are the
most popular:

try: Creates a structure for a try/catch statement
for: Generates a for statement using the local i variable
ctor: Creates the constructor of the class automatically
switch: Generates a switch statement

prop: Creates a new property in the current class

You can try some of these code snippets in C# code to see the code generated by Visual
Studio and use them when the need arises.

Let's see another example using a CSS file. Navigate to ClientApp | src and click on the
custom. css CSS file (see Figure 6.4):

3 tternish Saved $0a #H @ PAopte T omatecs &

Figure 6.4 — The custom.css file loaded in Visual Studio
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In the custom. css file, you can write the columns property and see how Visual Studio
suggests a code snippet for it. See the code snippets suggested for this demo in Figure 6.5:

.env.development custom.css® | X env

SJa {
{ color: #@366d6;
}

Flcode {
color: #E@1A76;
I columns
} Il column-rule-style
[Tl column span
=] .b ] lcolumns A shorthand property which sets both 'column-width' and
@ grid-auto-columns
grid-column-start

grid-template-columns

Figure 6.5 — The code snippets suggested by Visual Studio when you type the word "columns"

Once again, using the key tab twice, you can generate the code for this property
automatically. See the code generated in Figure 6.6:

env.development custom.css & X .env App.js

color: #@366d6;

Flcode {

: color: #EQ1A76;
-moz-columns: inherit;
-ms-columns: inherit;
-webkit-columns: inherit;
columns: inherit;

}

=].btn-primary {
color: #fff;
background-color: #lbeec2;
border-color: #186lac;

Figure 6.6 — The code generated by the code snippet
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In this case, Visual Studio is going to generate four properties, one per browser, to ensure
the code is compatible with all of them (Chrome, Mozilla, and others). We can keep the
default inherit value because the proposal of this action is just to see how Visual Studio
makes the code.

You are now ready to use code snippets in Visual Studio. You can identify which
suggestions by Visual Studio are code snippets and how to filter them. Now, it's time to
learn how to create your own code snippets and use them in your code.

Creating code snippets

To create a code snippet in Visual Studio, we need to create a file with the snippet
extension. This file has an XML format, and there is a base template that we can update to
include the information for our code snippet. The following code is a template example:

<?xml version="1.0" encoding="utf-8"?>
<CodeSnippets xmlns="http://schemas.microsoft.com/
VisualStudio/2005/CodeSnippet" >
<CodeSnippet Format="1.0.0">
<Header>
<Title></Title>
<Authors></Author>
<Description></Description>
<Shortcut></Shortcuts>
</Headers>
<Snippet>
<Code Language="">
<! [CDATA[]]>
</Code>
</Snippets>
</CodeSnippet>
</CodeSnippets>

Let's review all the properties in this XML and understand how to create our first
code snippet.

In the Header section, we have the following:

o Title:Name or general information

e Author: Creator or author
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+ Description: What your code snippets do

« Shortcut: The shortcut to call the code snippet when you are typing
In Snippet, we have the following:

« Language: The programming language for the code

e [CDATA []: Contains the code

Now, we can create a code snippet to detect whether the operating system where the code
is running is Linux or not:

<?xml version="1.0" encoding="utf-8"?>

<CodeSnippets xmlns="http://schemas.microsoft.com/
VisualStudio/2005/CodeSnippet" >

<CodeSnippet Format="1.0.0">
<Header>
<Title>If Linux condition</Titles>
<Author>Myself</Author>
<Description>Conditional to now if the
operating system is Linux</Description>
<Shortcut>ifln</Shortcut>
</Header>
<Snippet>
<Code Language="CSharp">
<! [CDATA[if (OperatingSystem.IsLinux())
{
return new List<WeatherForecasts> () ;
111>
</Code>
</Snippet>
</CodeSnippet>
</CodeSnippets>
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You can create a new folder in documents or any new folder for this activity and save the
file with the snippet extension (see Figure 6.7):

v/~ | IR > ThisPC » Documents > CodeSnippets

Name

W Quick access

&» OneDrive - Personal

Figure 6.7 — The code snippet file in Windows explorer

Now, the last step is to add this folder to the code snippet section in Visual Studio.
Navigate to Tools | Code Snippets Manager, and in the Language dropdown, select
CSharp (see Figure 6.8):

Code Snippets Manager ? X
Language:
CSharp v
Location:
My Code Snippets

> NetFX30

> Refactoring

> Test

> uU-saL

> Visual C#

Add... Remove

Import... Cancel

Figure 6.8 - Code Snippets Manager in Visual Studio
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Important Note

Snippets Manager.

You can use the Ctrl + K shortcuts followed by Ctrl + B to open the Code

The Language option includes all the programming languages and technologies
supported by Visual Studio, depending on the workload installed.

You can click on Add... and select the folder where your code snippet was created.

After adding the folder, you will see a new folder in the list, including the new code

snippet. If you select this code snippet, you will see the details on the right panel, as shown

in Figure 6.9:

Code Snippets Manager

Language:

CSharp

Location:

C:\Users\Migue\OneDrive\Documents\CodeSnippets\codesnippet.snippet

v CodeSnippets Description
["1 If linux condition Create the condition to validate linux operative
My Code Snippets system
> NetFX30 -
> I Refactoring S SRicet
ifln
> | Test
2 EBLFSE. Author
> I Visual C# Myself
Add... Remove
Import... Cancel

Figure 6.9 — The code snippet details for the if linux condition
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Now, you are ready to use your code snippet in any C# file. Open the
WeatherForecastController.cs file and try your new code snippet in the
Get method:

Edit Gi ofect  Buld Debug st A s telp Q P spaproject

Debug ~ AnyCPU

.
new[]

"Bracing", "Chilly", "Cool", "Mild", "Warm", "Balmy", "Hot", "Sweltering", "Scorching"

private readonly ILogger<WeatherForecastController> _logger;

eatherForecastController(ILogger<WeatherForecastController> logger)

_logger = logger;

IEnumerable<WeatherForecast> Get()

ifln|
1 ifin

2}
Figure 6.10 — Using the if linux condition code snippet in Visual Studio

You can see in Figure 6.10 how Visual Studio suggests your new code snippet, and in the
tooltip, there is the description that you provided. As usual, you can press tab twice to
generate the code for the code snippet.

Important Note

For more information about how to create and design code snippets, look
at the official documentation: https://docs.microsoft.com/
visualstudio/ide/code-snippets.

So far, you have created your first code snippet and know how to create others that meet
your needs. But there are also other actions that you can perform with code snippets. So,
let's see how to delete a code snippet in the next section.


https://docs.microsoft.com/visualstudio/ide/code-snippets
https://docs.microsoft.com/visualstudio/ide/code-snippets
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Deleting code snippets

Due to human error, we can add code snippets that we don't need, or maybe we selected
the wrong code snippet. For these scenarios, Visual Studio has an option to delete code
snippets. To see this option, navigate to Tools | Code Snippets Manager and select the
CodeSnippets folder. This folder contains the code snippet that you included in the
Creating code snippets section. If you used a different name, select the correct folder for
you. You can see the Remove button location in Figure 6.11:

Code Snippets Manager ? X
Language:

CSharp v

Location:
C:\Users\Migue\OneDrive\Documents\CodeSnippets\

v CodeSnippets
["1 If linux condition
. My Code Snippets

| NetFX30
| Refactoring

Test

U-sQL

Visual C#

VvV OV OV VOV

Add... Remove

Import... OK Cancel

Figure 6.11 — The Remove button in Code Snippets Manager

The Remove button will delete the whole folder, including all the code snippets inside. In
Visual Studio 2022, it's not possible to remove code snippets one by one, and therefore,
we need to create a folder with a proper name for our code snippets. After removing the
folder, Visual Studio is not going to suggest the code snippets anymore.
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Important Note

When you remove code snippets in Visual Studio, the original files and folder
are not removed from your local system. Only the reference to the file in Visual
Studio will be removed.

At this point, you know how to create and delete code snippets. We can also import code
snippets in Visual Studio, so let's see how to do it.

Importing code snippets

If we want to include code snippets in a folder already created in Code Snippets Manager,
we can use the Import... option:

Code Snippets Manager 7 X

Language:

CSharp v

Location:
C:\Users\Migue\OneDrive\Documents\Visual Studio 2022\Code Snippets\Visual C#\My Code Snippets

My Code Snippets
NetFX30
Refactoring

| Test
u-saL
Visual C#

VOV OV VWV

Add... Remove

Import... OK Cancel

Figure 6.12 — The Import... button in Code Snippets Manager
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After clicking on Import..., you need to select the code snippet that you want to import
in the selected folder. There is a filter related to the . snippet extension in the modal
(see Figure 6.13):

%) Code Snippets Directory

€ = v 4 M < Doc. > CodeSn..

Organize ~ New folder BE- m

Name Status Date m

W Quick access
(] 2/10/20
) Microsoft Visual

&» OneDrive - Perso
v I This PC

™ Desktop

File name: v | |Code Snippets (*.snippet)

Figure 6.13 — Selecting a code snippet file (.snippet) in the filesystem

Select the code snippet created in the Creating code snippets section, and then click on
Open. Finally, you must complete the import process by selecting the location folder for
your code snippet and clicking on Finish:
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Import Code Snippet ? X
é Please choose a location for each code snippet.
7
Code Snippet: Location:
Jcodesnippet.snippet 8 ¥ My Code Snippets
()M u-saL
< Previous Next > Finish Cancel

Figure 6.14 — The selection location for the imported code snippet

After completing the importation, you will see that the code snippet is added to the
selected folder. See the imported code snippet in Figure 6.15:

Code Snippets Manager ? X

Language:
CSharp v

Location:

C\Users\Migue\OneDrive\Documents\Visual Studio 2022\Code Snippets\Visual C#\My Code Snippets

~ . My Code Snippets
(7] If linux condition

> I NetFX30

> 1 Refactoring

> I Test

> I U-sqQL

> I Visual C#

Add... Remove

Figure 6.15 - The code snippet imported into the My Code Snippets folder
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Importing code snippets is a great way to share our custom snippets with friends,
colleagues, and coworkers. We can create amazing pieces of code for common scenarios
and some special code closely related to our architecture or guidelines.

Summary

Now, you can use code snippets in Visual Studio and increase your productivity. You can
identify which pieces of code are common in your architecture and use patterns to create
your own code snippets to meet your requirements. Also, you know how to manage code
snippets using the functionalities to delete and import. After completing the demos in this
chapter, you will recognize the importance of code snippets and why Visual Studio is a
powerful IDE that helps developers to write code faster.

In Chapter 7, Coding Efficiently with AI and Code Views, we will review the artificial
intelligence (AI) included in Visual Studio and how this tool can help us to write code
faster and improve the syntax in some scenarios. You will also do some demos where the
AT will help you, allowing you to predict what action or statement you want to perform.
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Artificial intelligence is a vast and interesting field that allows us to improve our lifestyle in
one way or another. We see, hear, and use it every day, and if you don't believe it, ask yourself
how many times you use the Google search engine throughout the day. Other places where
you can find it are in photo-editing programs, where it is possible to remove, for example,
the background of an image in an almost perfect way. Social networks are another perfect
example of the use of artificial intelligence, as they are constantly processing the best
recommendations for you to stay on them as long as possible.

Fortunately, artificial intelligence has even reached new software development tools,
through predictive code integration, which allows us to choose the pieces of code we
need at the right time. In Visual Studio, we have a powerful feature called Visual Studio
IntelliCode that does this.

Similarly, we have different visual tools and windows that can help us find relationships in
our code and navigate through them efliciently.
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In this chapter, we will cover the following main topics:

« Understanding CodeLens
» Working with code views

 Using Visual Studio IntelliCode

Technical requirements

To use IntelliCode, Visual Studio 2022 with the web development workload must be
installed. Because this chapter focuses more on showing auto-completion and class display
features, no changes have been made to the code repositories. You can use the repository
hosted at the following URL: https://github.com/PacktPublishing/Hands-
On-Visual-Studio-2022/tree/main/Chapter07.

Also, to be able to perform the procedure of the Code maps section, it is required to use
the Enterprise version of Visual Studio.

Likewise, the Code Map and Live Dependency Validation tools must be installed by the
Visual Studio Installer, selecting them as shown in Figure 7.1:

Workloads  Individual components  Language packs  Installation locations

| Search components (Ctrl+Q) Q|

Kl WeD Lepioy

Code tools

Azure DevOps Office Integration
Class Designer

ClickOnee Publishing
Code Clone

I Code Map I
Developer Analytics tools

DGML editor
Git for Windows

Help Viewer
Llf\p to SO tools
Live Dependency Validation

MNuGet package manager
MNuGet targets and build tasks
PreEmptive Protection - Dotfuscator

Text Template Transformation
Compilers, build tools, and runtimes

Figure 7.1 - Installation of the Code Map and Live Dependency Validation features


https://github.com/PacktPublishing/Hands-On-Visual-Studio-2022/tree/main/Chapter07
https://github.com/PacktPublishing/Hands-On-Visual-Studio-2022/tree/main/Chapter07
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Now that we know the technical requirements, let's learn how to work with them to get
the most out of Visual Studio.

Understanding CodelLens

CodeLens is a powerful set of tools that is useful for finding references in code,
relationships between your different components, seeing the history of changes in the
code, linked bugs, code reviews, unit tests, and so on.

In this section, we will analyze the most important tools of this feature. Let's start by
seeing how we can find references in our code.

Finding references in code

CodeLens is presented in our code files from the first time we use Visual Studio. We

can check this by going to any class, method, or property and verifying that a sentence
appears, indicating the number of references in the project about it. In Figure 7.2, we can
see that we have opened the WeatherForecastController.cs file, which shows us
that three references have been found for the WeatherForecastController class:

> Weath...ler.cs = x
] EShAbieet - ‘e SPAProject Controllers.WeatherForecastControlle - % _logger

Microsoft.AspNetCore.Mvc;

ace SPAProject.Controllers

tController : ControllerBase
string[] Summaries = new[]

" : "Chil 1)’“ " "Cool" ; "Mild" : "Warm" - " E!n.:l-l.lﬂ'}" " :

Figure 7.2 - References for the WeatherForecastController class
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This means that the WeatherForecastController class is being used in three places
in our project. If we proceed by clicking on the legend titled 3 references, as shown in
Figure 7.2, we will see all references that use this class. In Figure 7.3, continuing with the
example, we can see that it is used within the same class in which we are - that is, the
WeatherForecastController class — specifically in the 14 and 16 lines:

Weath...ler.cs + x
SISPAEToject - % SPAPraject.Controllers. WeatherForecastControlle - % _logger

using Microsoft.AspNetCore.Mvc;

|« SPAProject\Controllers\WeatherForecastController.cs (3)

' %14 : private readonly ILogger<WeatherForecastController> _logger;

1{ 16 : public WeatherForecastController(ILogger<WeatherForecast...
16 : public WeatherForecastController(ILogger<WeatherForecast. ..

3 references
yLic ss WeatherForecastController : ControllerBase

1g[] Summaries = new[]

"Freezing", "Bracing", "Chilly", "Cool", "Mild", "Warm",

ki

Figure 7.3 - The location in the code of the references in the WeatherForecastController class

Not only that, but we can also position over on any of the lines found, which will show us
a section of the four closest lines of code surrounding the reference. This way, we can get a
better idea of the purpose of using it, as shown in Figure 7.4

=SPAProject - “SPAProject.Controllers.Weatherf- “Summaries

+SPAProject\Controllers\WeatherForec... (3) -

SPAProject.Controllers.WeatherForecastController._logger
T2 %

private readonly

IWelelelIgq\WeatherForecastControllerplilslele =1

public WeatherForecastController
INEELLRAE  (ILogger<WeatherForecastController> logger)

(ILogger=<l roller> logger)

_logger = logger;

0]dx3 uonnjos

Figure 7.4 — A preview of a found code reference
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This is quite useful if we are in a new project and need to quickly know what certain parts
of the code do.

Now, let's see a utility belonging to CodeLens that will allow you to see relationships
between code visually.

Important Note

Sometimes, even if the number of references equals zero, there may be
references to other GUI files, such as . xaml and . aspx files.

Code maps

Code maps are a way to visualize relationships in code in a fast and efficient way. This tool
allows the creation, as its name indicates, of visual maps from the code. With this tool, we
will be able to see the structure of the entities, their different properties, and relationships,
which lets us know how much impact a change we make can have.

There are several ways to create code maps. The first one is by selecting the option
Architecture | New Code Map. This will open a new document with a . dgm1 extension,
in which we will be instructed to drag files from the solution explorer, class view, or object
browser, as shown in Figure 7.5:

o File Edit View Git Project Build Debug Arch Test Analyze Tools Extensions Window Help S h #  SPAProject

9-8 DebL - Any CPU - » SPAP z O- 6|8

o' CodeM...dgml = =

Show ted- Layout- # " Share- H = Legend Filters Skip Build Include Parents

to the graph, drag from the or

e Map showing assemblies, drag assemblies from File Explorer.
a the Insert key to £
for using the and

Figure 7.5 - The empty code map file
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Let's do a test — click on the Class View link to open the class window and then
expand the SPAProject . Controllers namespace. This will show you the
WeatherForecastController class, as shown in Figure 7.6:

Code....dgml* = =

“? Undo Show Related- Layout- 3 "= Share- ~ H 10C- Legend Filters Skip Build |Include Parents
@ No items found. <5 h=

+ = SPAProject
o Project References
v % Program
+ 11 SPAProject
4 1) SPAProject. Controllers
+ % WeatherForecastCol
¢ 1! SPAProject.Pages

To add objects to the graph, drag from the : or
To see a Code Map showing assemblies, drag assemblies from File Explorer.
Use the Insert key to b

See quick help for using the and

Figure 7.6 — A visualization of the WeatherForecastController class, about to be dragged into the code

map file

Next, drag the WeatherForecastController class into the code map file. This will
automatically generate a graph where we can see the dragged class, namespace that
contains it, and finally, . d11 in which it is hosted, as shown in Figure 7.7:

Code....dgml* = x

2 Undo Show Related- Layout- #® "n Share- &1 E 10C- Legend Filters Skip Build |Include Parents

& SPAProject.dll

& SPAProject.Controllers

(2}
[ * WeatherForecastController |

Figure 7.7 — The WeatherForecastController class in the code map
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Additionally, if we expand the WeatherForecastController class in the diagram,
we will see the members that are part of the class, such as its attributes and behavior, as
well as the relationships that can be found as part of the same class:

Code....dgml* = x

2 Undo Show Related- Layout- ** " Share- ' H 100- Legend Filters Skip Build |Include Parents

& SPAProject.dll
¢ SPAProject.Controllers

eatherForecastController

© WeatherForecastController

@ static WeatherForecastController

Figure 7.8 - The relationships found through the code map

In Figure 7.8, we can see in action a code map of the WeatherForecastController
class with all its members expanded. This shows us quickly how the fields, properties, and
methods are related.
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Another way to create a map code from the source code is to go to the file where the
member we are interested in is located, such as the WeatherForecast . cs file. Once we
have opened the file, we can position the cursor on a class, method, property, or field and
right-click, which will show us the Code Map | Show on Code Map option, as shown in
Figure 7.9:

Weath...astecs = = CodeM...dgml*
&1SPAProject - “a SPAProject. WeatherForecast

SPAProject

ic DateTim

Tem

Ciril+|, Ctri+fi

Figure 7.9 - The option to add a class to a code map from the context menu of a class

This option will create a new . dgml file or, if you have already created one, as in our case,
add the reference with its respective relations in the previously opened file.

Important Note

If you want to center the code map diagram, at any time you can click on any
empty area of the diagram to center it. Likewise, if you double-click on any of
the entities or members of the diagram, the corresponding code will open to
view it next to the diagram.

As a result of adding the new class to the diagram, we can see that the
WeatherForecast class is being used in the Get method of the
WeatherForecastController class, as shown in Figure 7.10. This way, we have
discovered this relationship very easily:
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o) ! :
Code....dgml* « x
2 Undo Show Related- Layo ": Share- & H 112- Legend Filters Skip Build |Include Parents

@ static WeatherForecastController @

| #Summaries |

//

) SPAProject

*: WeatherForecast

Figure 7.10 — The relationships between classes by code map

Important Note

The arrows indicating relationships between entities in the code map diagram
appear and disappear as entities are selected, allowing more space and
understanding of the diagram. I encourage you to select each of the elements in
the diagram so that you can see the complete relationship.

Finally, if we want to be able to see the relationships in our solution without having to add
entity by entity, from the Architecture menu, we can select the Generate Code Map for
Solution option, as we can see in Figure 7.11:

® File Edit View Git Project Build Debug [|Architecture | Test Analyze Tools |[=xtensions Window Help Search
©-0|H-5BE DebL- AnyCPU - b i NewCodeMap | Ctri+|, Ctr+O
Generate Code Map for Solution
Weath...ast.cs +» x Generate 0de Map 10r solution vVvithout Buildin

I EA Rl # New Dependency Validation Diagram Ctri+|, Ctrl+N

SPAPro Windows 4

WeatherForecast

nce

DateTime Date {

Figure 7.11 - The option in the menu to generate a code map at a solution level
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This will start the process of generating the respective code map for the entire solution.
Depending on the number of references in your code, the process may take more or
less time.

Important Note

Although code maps can only be created in Visual Studio Enterprise Edition,
it is possible to view them from any version of Visual Studio, including the
Community version, but it is not possible to edit them from any version except
the Enterprise Edition.

Now that we have seen how CodeLens can help us understand our code better and faster,
let's look at the windows available in Visual Studio, which will allow us to work with our
code easily.

Working with code views

In addition to CodeLens, there are several windows that can help us to examine the classes
of a project and its members in a quicker way. In this section, you are going to learn about
them and how they can help you in breaking down code of a project in Visual Studio.

Class view

The class view is a window that allows you to see the elements of a Visual Studio project,
such as namespaces, types, interfaces, enumerations, and classes, allowing you to access
each of these elements quickly. Perhaps if you have worked with small projects in Visual
Studio, you might not see it as being of much use. But if, like me, you work with solutions
that can have up to 20 projects or more, then it is an excellent option to examine code.

To access this window, you must select the View | Class View option from the menu,
which will display the Class View window, showing all the elements of the solution that is
currently open, as shown in Figure 7.12:

<Search>
« = SPAProject
» 1 Project References
“ Program

> 1+ SPAProject.Controllers

b

» 1t SPAProject

[

» {1} SPAProject.Pages

Figure 7.12 - The Class View window with a loaded project
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As you can see, we can get a very quick idea of the structure of our project by seeing at a
glance the namespaces into which the project has been divided. If we expand the nodes
of each of the namespaces, we can also see the different classes that are part of these
namespaces, as shown in Figure 7.13:

Class View

& . B
=€ &~ | do

<Search>
« [ SPAProject
» # Project References
> * Program
« {1 SPAProject
+ % WeatherForecast
« {1 SPAProject.Controllers
+ % WeatherForecastController
4« 1 SPAProject.Pages
» % ErrorModel
+ % Pages__ Viewlmports
+ % Pages_Error

@ Get()

@ WeatherForecastController(Microsoft.Extensions.Logging.ILogger<SPAProject.Controllers. WeatherFo
%, _logger

% Summaries

Figure 7.13 - The Class View window displaying the members of the WeatherForecastController class

In addition, if we select any element of our project, such as a class, we will be able to see
the properties and methods that compose it in the lower part of the window (as shown in
Figure 7.13).

Another great advantage of this window is that you don't even have to recompile the
project to see the changes, as they will be made automatically and instantly.

At the top of the window in Figure 7.13, we can also see a series of buttons that we can
use to create new folders, navigate between the selected elements, configure the display
options, and possibly add a class to a code map file.

It is certainly an excellent window to navigate between the classes of our project, but what
if we want to navigate between classes that are not part of our project? In this case, the
object browser can help us, which we will examine next.
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The object browser

The object browser is a very useful window that has been present since the beginning of
Visual Studio. This window contains information about all the assemblies that are used in
your project and allows you to examine them in depth. To access this window, we can do
it from the View | Object Browser menu.

Once we select the Object Browser option, it will open and load the assemblies that are
used as part of our solution. We can see that the list of assemblies is quite long, and this is
because we can examine assemblies that are part of the framework we are using and also
the assemblies that we have created ourselves, as shown in Figure 7.14:

rowser + x

ly Solution

MICroso

Microsoft. Asph

Assembly Microsoft.AspNetCore
C:\Program Files\dotnet\packs\Microsoft. AspNet =f\6.0.0\refinetB.0
.AspNetCore.dll

re.Diagnostics

Figure 7.14 - The Object Browser window

As shown in Figure 7.15, at the top there is a filter, which we can deploy to choose which
framework or set of libraries we want to examine:
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Objec__,rnwser 4 x

Browsef| My Solution e

<Searcl NET Framework 4.5.1
3 NET Framework 4.5.2

.NET Framework 4.6
.NET Framework 4.6.1
.NET Framework 4.7.1
NET Framework 4.7.2
NET Framework 4.8
.NET Portable Subset (Visual Studio 2012)
.NET Portable Subset (Visual Studio 2013)
.NET Portable Subset (Visual Studio 2015)
Microsoft .NET Core Runtime Package for Windows

Figure 7.15 - Displaying the object browser options to navigate between the different classes

This list (in the preceding screenshot) will vary, according to the workloads picked in the
Visual Studio installation.

You will also have a powerful search engine available, in which you can enter a search
term, and it will return all possible matches, including any type of data that has been
found, as shown in Figure 7.16:

Objec...rowser + x
Browse: Mv Solution
SPA
(1 SPAProject
01 Microsoft.AspNetCore.SpaProxy
= System.Buffers.SpanAction<T, in TArg>
= System_Span<T>
= System.Text.SpanLineEnumerator
= System.Text.SpanRuneEnumerator
*: Microsoft. AspNetCore.Components.Dispatcher
*: Microsoft.AspNetCore.Http.Connections.HttpConnet
*: Microsoft.Extensions.Localization.RootNamespace/
*: Microsoft.JSInterop.Infrastructure. DotNetDispatche!
= System.Buffers.ReadOnlySpanAction<T, in TArg>
* System.ComponentModel. TimeSpanConverter
= System.Diagnostics_ActivitySpanid
-o System.Diagnostics.SymbolStore.ISymbolNamespa
= System.Globalization. TimeSpanStyles
-o System.|SpanFormattable
= System.ReadOnlySpan<T>
*; System.Reflection.DispatchProxy
= System.Reflection.Metadata.NamespaceDefinition hamespace SPAProject
= System.Reflection.Metadata.NamespaceDefinitionk Member of SPAProiect
4 System.Runtime.CompilerServices.CpplnlineNames SFAFroject
#: System.Runtime.CompilerServices.|DispatchConstz
*: System.Runtime.ExceptionServices.ExceptionDisps _

Figure 7.16 — Performing a search in the object browser



142 Coding Efficiently with AT and Code Views

Finally, if you select any item from the list, you will see a second list on the right panel,
as shown in Figure 7.17, which will contain all the members of the selected type, such as
their methods, properties, structures, enumerations, among other available types, and at
the bottom, a description of the selected member:

Objec...rowser = x
se: My Solution

A
SPAProject

osoft

b tem.Text SpanRuneEnumerator

- * Microsoft. re.Components.Dispatcher
s HttpConne
lamespa

# |sEmpty
* Length
ion. DispatchProxy & this[int]
n.M'_aladala.Narnespace[]efinitiun public struct ReadOnlySpan<T>

a.NamegpaceDefinition M -
ember of System

System.Runtime. 4 System
tem.Runtim e i st .
tem.Runtime. ionDi Summary:

.I'_Provides a tvoe-safe and memaorv-safe read-onlv renresentation of a contiouous

Figure 7.17 — Showing the members of a class in the object browser

As you can see, this window is quite helpful, not only to see members of your own project
but also of the whole framework in general.

Now, let's look at a new feature called IntelliCode, which will allow us to write code
more efficiently.

Using Visual IntelliCode

IntelliCode is the tool integrated into Visual Studio 2022, which allows you to write code
faster, thanks to artificial intelligence. It is a tool that has been trained with thousands of
popular open source projects hosted on GitHub, and although it was already beginning to
show a little of its potential in Visual Studio 2019, it is in this version where all the features
have been implemented.
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IntelliCode can suggest patterns and styles while you write code, giving you accurate
suggestions according to the context in which you find yourself, so you can complete lines of
code. IntelliCode is also able to show you the methods and properties you are most likely to
use and supports completion in multiple programming languages, such as the following:

C#

C++
XAML
JavaScript
TypeScript

Visual Basic

Let's examine how this amazing tool works in the following subsections.

Whole line completions

IntelliCode can be extremely useful in helping you complete entire lines of code. Best of
all, code predictions are displayed according to different entries in your code, such as
the following:

Variable names
Function names
IntelliSense options used

Libraries used in the project
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There are two ways to receive entire line completion hints in Visual Studio 2022:

o The first one is given automatically while you are writing code. In Figure
7.18, we can see this in action, as we start writing a new property in the
WeatherForecast.cs file of type string:

Weath...st.cs* = x
S1SPAProject - % SPAProject. WeatherForecast -| #TemperatureF
» SPAProject

ss WeatherForecast

c DateTime Date { get; :

int TemperatureC { get; set; }

F => 32 + (int)(TemperatureC / ©.5556);

5 3

Figure 7.18 - IntelliCode suggesting a full line completion

According to everything learned by the IntelliCode model, it suggests a new
property called Description, which we can accept by pressing the tab key or
reject by continuing to write code.

o The second method of line completion through the use of IntelliCode is by selecting
an item from the IntelliSense suggestion list. For example, if we create a constructor
for the WeatherForecast class and type the letter S, a list of IntelliSense
suggestions will appear. We can scroll through each of them, and in most cases,
IntelliCode will show us auto-completion suggestions, as shown in Figure 7.19:
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Weath...st.es* =« =
S1SPAProject - % SPAProject WeatherForecast -\ @ WeatherForecast()

= SPAProject
-lass WeatherForecast
ic DateTime Date { ¢
int TemperatureC { get; set;
TemperatureF => 32 + (int)(TemperatureC / 0.5556);
g? Summary { get; set; }

¢ WeatherForecast()

Output

Figure 7.19 - IntelliCode recommending the completion of an IntelliSense element
We can accept the line by pressing the tab key twice or continue writing code to ignore
the suggestion.

Now that we have seen the two methods of full line completion, let's see how IntelliCode
can help us write code based on its suggestions.

IntelliCode suggestions

IntelliCode suggestions are an assisted way to carry out similar code edits in our projects.
Basically, IntelliCode keeps track of code we are writing, and if it detects code repetition
that could be applied to our code, it will let us know through suggestions.

A surprising thing about IntelliCode is that it is based on the semantic structure of code, so
it can also help us to detect changes that we might have missed, such as changes in formulas.

For example, suppose we have some methods that allow us to calculate some static values,
such as the following example:

public float Calculatel ()

{

var minValue = 25;

return (float) ((minValue + 126) * (Math.PI / minValue)) ;
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}
public float Calculate2 ()
{
var minValue = 88;
return (float) ((minValue + 126) * (Math.PI / minValue)) ;
}

We see that the calculation follows the same structure, and the only thing that changes
is the value of the minValue variable, so we decide to create a new method called
Calculate, which will perform the same operation by receiving a parameter:

public float Calculate(int value)

{

return (float) ((value + 126) * (Math.PI / value)) ;

}

Subsequently, we decided to replace code of the Calculatel method to invoke the
newly created Calculate method:

public float Calculatel ()

{

var minValue = 25;

return Calculate (minValue) ;

}

If we go to the Calculate2 method and start typing the name of the Calculate
method, an IntelliCode hint will appear, as shown in Figure 7.20:

Calculate2()

minValue = 88;
J((minvalue + 126) * (Math.PI / minvalue));

late(minValue) “ % IntelliCode suggestion based on recent edits:

var minValue = 88;
J[xeturn C )((minValue + 126) * (Math.PI / minValue));
return Calculate(minValue);

Go to nextinstance of this suggestion Ctri+Alt+,

return

Figure 7.20 - IntelliCode suggesting an implementation of the code repetition
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The suggestion made by IntelliCode tells us that we can apply the same invocation to the
new method, which we can apply by pressing the tab key, or we can ignore the suggestion
and continue writing code.

Important Note

It is very important to note that IntelliCode suggestions are only available
during the development session. This means that if you restart Visual Studio,
the previous hints will not appear again.

As we saw, IntelliCode provides a way to write code much faster through suggestions,
which can save you several minutes a day.

Ssummary

Visual Studio contains a set of tools and windows that can help us a lot while we are
developing our projects.

We have seen how CodeLens can help us find references and relationships, both through
code and visually. Likewise, we have studied the different code windows that help to
examine class members in projects. Finally, we have seen how IntelliCode is a new
addition to the IDE, which through artificial intelligence helps us to write code quickly
through various suggestions.

In Chapter 8, Web Tools and Hot Reload, we will see several tools focused on web
development for the development of web applications, and a new functionality included in
Visual Studio 2022 that helps us to reload a web project after making a change.






8

Web Tools and
Hot Reload

Visual Studio has many tools to work with .NET applications and all the Microsoft
ecosystem, but it also has many tools for other programming languages and technologies.
This includes web development technologies such as JavaScript, CSS, and HTML.

In Visual Studio 2022, there are also some new improvements that help us to code faster
on the frontend side. This means design tools for web developers that work with CSS,
JavaScript, and HTML. With these tools, you don't need to use other editors or IDEs to
complete your activities while working with these technologies.

In this chapter, you will learn about web tools in Visual Studio, and how to take advantage
of them and simplify when we are developing some common statements. These tools will
help you to generate code automatically, install and specity a version of web libraries,
inspect the code in JavaScript, and refresh the application automatically to see the changes
in real time.
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We will learn the following topics related to web tools:

+ Using scaffolding

« Installing JavaScript and CSS libraries
o Debugging in JavaScript

« Hot Reload

We will start using scaffolding, which is the main tool for creating project files, using
templates that are included by default in Visual Studio 2022.

Technical requirements

To complete the demos of this book chapter, you must have previously installed Visual
Studio 2022 with the web development workload, as shown in Chapter 1, Getting Started
with Visual Studio 2022. It's important to have the SPA base project that was created in
Chapter 4, Creating Projects and Templates.

You can check the changes completed in this chapter at the following link: https://
github.com/PacktPublishing/Hands-On-Visual-Studio-2022/tree/
main/Chapter08.

Using scaffolding

Scaffolding is one of the most beneficial features for developers in Visual Studio. By using
scaffolding, we can save time generating code automatically by just clicking on some options.

It's indispensable to clarify that scaffolding is a popular concept in software development,
and this is not unique to Visual Studio. Normally, scaffolding is associated with the code
generation of model view controller (MVC) components. MVC is a popular pattern

for creating web applications. Using MVC, you must distribute the responsibilities for
creating web applications into three different components:

o Model: Responsible for saving the data


https://github.com/PacktPublishing/Hands-On-Visual-Studio-2022/tree/main/Chapter08
https://github.com/PacktPublishing/Hands-On-Visual-Studio-2022/tree/main/Chapter08
https://github.com/PacktPublishing/Hands-On-Visual-Studio-2022/tree/main/Chapter08
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o View: The interface that interacts with the user

« Controller: In charge of handling all the actions performed by the user in the view

To use scaffolding in Visual Studio, you can select the folder in the solution explorer and
right-click it to open the options to select New Scaffolded Item... (see Figure 8.1):

ler> logger)

b & B3 ClientApp
4 8=
b @ View in Browser (Mic ft Edge) Ctrl+Shift+W

) - 3 With...
“ontroller...

Razor Componen
Ctrl+Shift+A

Shift+Alt+A

Machine Learning M
Open in Terminal

New Azure WeblJob Project

: Properties Alt+Enter

Project as Azure Weblob ki ©

Figure 8.1 - The New Scaffolded Item... option in the project menu

Using this option, we have the possibility to create new elements in the project related to
the MVC structure.



152  Web Tools and Hot Reload

After clicking on New Scaffolded Item..., Visual Studio will provide a list of elements that
we can create using the scaffolding tool:

Add New Scaffolded Item

4 |nstalled

4 Common
API
b MVC

Razor Component

MVC Area API Controller with read/write actions
by Microsoft

MVC Controller - Empt
P An API controller with REST actions to

i, e create, read, update, delete, and list entities.
Razor Pages MVC Controller with read/write actions

Identity Id: ApiControllerWithActionsScaffolder

Layout MVC Controller with views, using Entity Framework

API Controller - Empty

API Controller with read/write actions

API Controller with actions, using Entity Framework
Razor View - Empty

Razor View

s
e
i
.
¢y
5
[
&

Razor Component

Razor Page - Empty

Razor Page using Entity Framework

B B

Cancel

Figure 8.2 - The Add New Scaffolded Item modal options
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In this case, we will select API Controller with read/write actions, which is going to
generate an API controller with the actions for the GET, POST, PUT and DELETE verbs.
Choose the name GeneratedController.cs and click on Add:

Add New Item - SPAProject ? X
4 |nstalled Sort by: Default Search (Ctrl+E

. Cc#
4 Visual C# ‘l;_] s Visual C#
AP Controller with actions to create,
P ASP.NET Core o0 Interface Visual C# update, delete and list enti

Type: Visual C#

General

Xamarin.Forms

. Razor Component Visual C#
b Online

‘t:_l MVC Controller - Empty Visual C#

.[3_] MVC Controller with read/write actions Visual G#

‘c_] API Controller - Empty Visual C#
AP Controller with read/write actions Visual C#
Razor Page - Empty Visual C#
Razor View - Empty Visual C#
Content Page Visual C#
Content Pag

Name:

Cancel

Figure 8.3 - Creating an API Controller with read/write actions
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Visual Studio is going to generate a new controller in the Controllers folder with

endpoints by default:

Solution Explorer

1tior tri+

Na8 o-CO@ | [u-

+ 53 Solution 'SPAProject’ (1 of 1 project)
4 + SPAProject
Connected Services
dencies
3 & Properties
B3 ClientApp
&3 Controllers
b +C#® GeneratedController.cs

p + C® \WeatherForecastController.cs

+ D .gitattributes
+O .gitignore

+ C® Program.cs

P+ C® WeatherForecast.cs

p

Figure 8.4 — GeneratedController is created in the Controllers folder

After creating the base template, you can replace the data type and method names to

match your model.
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Let's create another example of a view page using scaffolding. Using the Add New
Scaffolded Item option again, we will select Razor View (see Figure 8.5):

Add New Scaffolded Item

4 Installed

4 Common
API
P MVC

API Controller - Empty

API Controller with read/write actions
Razor Component

Razor Pages
Identity

API Controller with actions, using Entity Framework
Layout Razor View - Empty
Razor View

Razor Component
Razor Page - Empty

Razor Page using Entity Framework

Razor Pages using Entity Framework (CRUD)

Razor View
by Microsoft
v1.0.0.0

A Razor view with or without a strongly-
typed Model

Id: RazorViewScaffolder

Cancel

Figure 8.5 - The Razor View option in Add New Scaffolded Item
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There are some templates that we can pick, including Empty. In this case, you should
select Create, uncheck the Use a layout page option, and select the WeatherForecast
model (included by default in the template), as shown in Figure 8.6:

Add Razor View

View name View
Template Create
Model class WeatherForecast (SPAProiect)

Options

l:l Create as a partial view
Reference script libraries

Cancel

Figure 8.6 — Configuration to create a new view page using scaffolding
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We can complete the creation process by clicking the Add button, and finally, we will see this
new view page in the Pages folder. Visual Studio will analyze the model and then create a
new form for each property in the model, considering the property type (see Figure 8.7):

¥ Viewcshtml @ x

Figure 8.7 — A view created using scaffolding and the WeatherForecast model

In the View.cshtml file, we have a template for creating a new item from the
WeatherForecast model. Scaffolding adds a label, an input, and span for control errors, as
shown in this example:

<div class="form-group">
<label asp-for="Date" class="control-label"></label>
<input asp-for="Date" class="form-control" />
<span asp-validation-for="Date" class="text-danger"s>
</span>

</div>

Important Note

Scaffolding is related to ASPNET code; we can create controllers and views but
not JavaScript components.
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Now you know how to use scaffolding in your projects and save time using some base
templates provided by Visual Studio. Let's see another tool in Visual Studio that helps us
to include JavaScript and CSS libraries in our projects.

Installing JavaScript and CSS libraries

To start a project, we can use a template from Visual Studio to easily create a proof of
concept (POC), demo, or base project, but there is a probability of the project growing in
functionalities and services. In this scenario, we will have to include libraries to potentialize
and optimize our project and extend the functions incorporated in the base template.

To include a new JavaScript library in our SPAProject, you can open Solution Explorer
and right-click on the ClientApp folder. In the menu, you will find the Client-Side
Library... option (see Figure 8.8):

+ Solution ‘SPAProject’ (1 of 1 project)

| SPAProject

b 887 Properties
P al] @lﬁ
pald
ball
Controller... Add

View in Browser (Microsoft Edge) Ctrl+Shift+W

Razor Component... Scope to This
New Item Ctrl+Shift+A =)' New Solution Explorer View
Shift+Alt+A Git
Exclude From Project
Cut Ctrl+X
Copy Ctrl+C

Delete Del

Container Orchestrator Support... I Rename F2

hts Telemetry...

Yocker S o
Docker Support... y Full Path

Client-Side Library... " Open Folder in File Explorer

Machine Learning Model... =1 Open in Terminal

New Azure WebJob Project £ Properties Alt+Enter

ing Project as Azure WebJob
Solution Explorer  Git Changes
Class...

New EditorConfig
1L UjU - & 4u & man ~ % The-Developers-Ultimate-Guide-to-Visual-Studio-22 = E‘o

Figure 8.8 — The Client-Side Library... functionality in Visual Studio
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After clicking on this option, you will get a modal that allows you to include web libraries
from different resources. By default, cdnjs is selected, but you can also choose the other
sources supported by Visual Studio:

Add Client-Side Library

Provider: @

cdnjs
Library: d

filesystem

O Include all jsdelivr

® Choose sp unpkg

Target Location: ClientApp/

Install Cancel

Figure 8.9 - Providers supported by Visual Studio 2022

There are three public and trusted libraries for CSS and JavaScript that we can include in
our projects. Visual Studio has support for different library sources; let's review them:

« cdnjs: Fast and reliable content delivery for an open source library supported
by Cloudflare

« filesystem: Custom packages in our local system
o jsdelivr: Free content delivery network integrated with GitHub and npm

 unpkg: Global open source content delivery maintained by Michael Jackson

Important Note

You can create the 1ibman . j son file manually, include the libraries in the
json file, and then install them using Visual Studio. For more information,
you can check https://docs.microsoft.com/aspnet/core/
client-side/libman/libman-vs.
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To analyze how Visual Studio adds a library to your project, you should select cdnjs and
search by bootstrap. Bootstrap is a powerful library to create web interfaces easily using
CSS classes. For more information, you can check the official documentation and quick-
start guides at https: //getbootstrap.com/.

Once you start typing, Visual Studio will suggest a list of libraries to which the written
keyword is related (see Figure 8.10):

Add Client-Side Library

Provider: adnjs v

O Indude all | bootstrap -

Bl bootswatch

bootstrap-vue

bootstrap-rtl

bootstrap-tour
bootstrap-chat
bootstrap-table
bootstrap-icons
Target Locatio | qtstra p-modal

bootstrap-growl

bootstrap-select

Figure 8.10 - Libraries suggested by Visual Studio

After selecting bootstrap (the first option recommended in the list), the most recent
version of this library will be selected by default - bootstrap@5.1.3 (see Figure 8.11).
You can choose all the components associated with the library, but normally you only use
the minify version. You can select only the files that you need, using the Choose specific
files option. In Figure 8.11, you can see the bootstrap.min. js file, which is the only
file required to use this library:


https://getbootstrap.com/
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Add Client-Side Library

Provider: cdnjs v
Library: bootstrap@5.1.3

@ Include all library files
O Choose spedific files:
CIN =5
__| JS bootstrap.bundle.js
D [) bootstrap.bundle.js.map
IS bootstrap.bundle.min.js
D [ bootstrap.bundle.min.js.map
JS bootstrap.esm.js
D [) bootstrap.esm.js.map

J5 bootstrap.esm.min.js

D [)) bootstrap.esm.min.js.map
L] ss bootstrap.js
[ ] [ bootstrap.js.map
[7] JS bootstrap.min.js
[ ] [ bootstrap.min.js.map
» |—| 3 scss

Target Location; ClientApp/bootstrap/

Cancel

Figure 8.11 - The Bootstrap library selected and the bootstrap.min.js file picked

Now, you can click on Install to include Bootstrap in our project.
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After installing this library, you will see a new folder that contains all the files related to
Bootstrap in the ClientApp folder. Also, you will see a new file called 1ibman. json
that contains the libraries installed in the project using Visual Studio:

Figure 8.12 — The Bootstrap library added in SPAProject

This file helps Visual Studio to get the libraries from the servers when the project doesn't
have the files for these libraries in the repository.

Visual Studio will execute all the processes automatically and create the 1ibman. json
file, where we can see the version of each library and the destination folder in the project.

You now know how to include JavaScript and CSS libraries in your project using the
different options supported by Visual Studio. Let's learn how to debug JavaScript code in
Visual Studio to find and resolve issues quickly in the development process.

Debugging in JavaScript

We must debug a project when there is strange behavior, an issue, or a blocker in our
application. Visual Studio supports debugging for many programming languages, including
JavaScript. This is a great feature, given that we can debug the frontend side (for example,
with JavaScript) and the backend side (for example, with C#) using the same IDE.

To debug JavaScript and TypeScript code using Visual Studio, we need to check the Script
Debugging (Enabled) option. This option is on the execution menu of the project:
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Debug Test  Analyze To

Any CPU ~ | > SPAProject ~

SPAProject
SPAProj

SPAProject

tcanjsT, ' owser (Microsoft Edge)
[ Script Debugging (Enabled) |E Enabled
B > With Disabled
"bootstrap@5.1. #» ject g Properties 3 ClientApp
"ClientApp/bootstrap/",
strap .min. jS - * L tstrap.min.js
2 B public
B sre
p 4 | 1 env

Figure 8.13 — The Script Debugging (Enabled) option in the project execution menu

Then, we can run the project in debug mode, but before that, we need to add a break to
inspect the code. Navigate to ClientApp | src | components | Counter.js and
create a new breakpoint in line number 13 (see Figure 8.14):

(props);

.state = { currentCount: @ };

.incrementCounter = this.incrementCounter.bind(
}

incrementCounter() {
this.setState({
currentCount: this.state.currentCount + 1
b;
¥

render() {
n (

Counter</hl>

4
Tho/oa #0 §° maina 4 TheDevelopers-Ulimate-Guide-to-Visual-S

Figure 8.14 - A breakpoint in the incrementCounter method inside Counter.js
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Now, execute the project using the option in the banner or press F5 and then navigate to
the counter module. Once you click on Increment, Visual Studio will stop the execution
in the incrementCounter method in JavaScript. In Figure 8.15, you can see this
expected behavior:

Build  Debug

M M sPAProject N +

(@] A\ Notsecure | https//localhost44

Counterjs & X [ b S SPAProject

nt F
r(props);
s.state = { currentCount: @ }; Counter

s.incrementCounter = this.incrementCoun|
¥ This is a simple example of a React component.

incrementCounter() { Current count: 0

is.setState({
urrentCount: .state.currentCount +

Exception Settings

Figure 8.15 — The debugging process in the incrementCounter method with the breakpoint

At this point, we can inspect the variables in this file - for example, in Figure 8.16, we can
see the values of Counter .name and currentCount:

displayName = Counter.name;

or(props) {
*(props);
state = { currentCount
incrementCounter = this.incrementCounter.bind(t!

}

incrementCounter() {
s.setState({
urrentCount: this.state.currentCount + 1
1)

= render() {

Figure 8.16 — The inspection of Counter.name and currentCount during debugging
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Counter.name equals "Counter" and currentCount equals 0. After executing the
incrementCounter async method, the variable in the currentCount state will have
avalue of 1.

You can use the options to execute the lines of code step by step related to the workflow
for inspecting the variables, as shown in Figure 8.17:

Extensions Window Help

Figure 8.17 — Step Over and tools for the debug process

You can now debug JavaScript code in Visual Studio and use the same tools and actions
that we reviewed in Chapter 5, Debugging and Compiling Your Projects.

In the next section, we will review a new functionality in Visual Studio 2022 to refresh the
UI after performing changes in the code.

Hot Reload

For many years, C# developers were waiting for a feature that would allow them to see
real-time changes in web applications. The big challenge with this was the naturalness of
C# as a programming language because C# is a compiled language. A compiled language
needs to be converted to a low-level language for use by an interpreter, and this process
consumes time and resources in a machine. In Figure 8.18, you can see a new flame-
shaped icon. After clicking on this icon, you will refresh the changes in the browser, or you
can select the Hot Reload on File Save option to reload a web application automatically
after saving changes:

Test Analyze Toc Extensions Window  Help

m‘vﬁirﬁ= "

Hot Reload
Restart Application

SPAProjec =
= Hot Reload on File Save

batchedEventUp &

Settings

Figure 8.18 — The Hot Reload option in Visual Studio enabled during the execution
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The Hot Reload feature has some settings that we can modify according to our needs. You
can access the features using the Settings option when the Hot Reload button is enabled,
or you can navigate to Tools | Options | Debugging | NET / C++ Hot Reload:

Options

Search Options (Ctrl+E) e

b Projects and Solutions
P Source Control
b Work ltems
P Text Editor
4 Debugging
General
Just-In-Time
Output Window
Symbols
XAML Hot Reload
P Performance Tools
b .NET Core Debugging with WSL
b Azure Data Lake
P Azure Service Authentication
b Container Tools
P Cookiecutter
b Cross Platform
D

? X

+ Enable Hot Reload and Edit and Continue when debugging
+/| Enable Hot Reload when starting without debugging
Apply Hot Reload on File Save

Learn more about Hot Reload

Figure 8.19 - The settings for Hot Reload in Visual Studio 2022

Let's review these options:

« Enable Hot Reload and Edit and Continue when debugging: This option enables

Hot Reload in debug mode.
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« Enable Hot Reload when starting without debugging: This option enables hot
reload without debugging.

« Apply Hot Reload on File Save: After performing a change in any file and saving it,
the application will reload.

Note

If you do not enable the Apply Hot Reload on File Save option, you need to
use the hot reload button to refresh the web application and see the changes.

To test this functionality in Visual Studio, you can run a project by pressing F5 or using
the option in the Debug | Start Debugging menu. After this, you can make any change in
the UI - for example, you can navigate to the NavMenu. js file and change the name of
NavLink from Counter to Counter Module:

NavMenu.

B ES

Open={!this.state.collapsed} nav|

dark" to="/">Home</NavLinks

xt-dark" t ter"=>Counter Modulegx/NavLink

data">Fetch data</NavLink

§° main « € The-Dew

Figure 8.20 — The Counter Module NavLink in NavMenu.js
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After saving the file using Ctrl + S or the File - > Save All menu, you will see the change in
real time in the web browser. Check the changes shown in Figure 8.21:

0 [ sPAProject

e

SPAProject Home Fetch data

Hello, world!

Welcome to your new single-page application, built with:

& Notsecure | hitps//localhost

* ASP.NET Core and C# for cross-platform server-side code
* React for client-side code
+ Bootstrap for layout and styling

To help you get started, we have also set up:

* Client-side navigation. For example, click Counter then Back to return here,

+ De F t server int In development mode, the development server from create-react-app runs in the

background automatically, so your client-side resources are dynamically built on demand and the page refreshes when you
modify any file.

+ Efficient production builds. In production mode, development-time features are disabled, and your dotnet publish
configuration produces minified, efficiently bundled JavaScript files.

The clientapp subdirectory is a standard React application based on the create-react-app template. If you open a command prompt

in that directory, you can run npm commands such as npm test Or npm install.

Figure 8.21 — Checking the changes in the Ul related to Counter Module

Important Note

The wait time to see the changes in the browser depends on the project size and
machine resources. Normally, it doesn't take more than 2 or 3 seconds.

We don't need to include a library in the project or install an extension in Visual Studio to
use this amazing functionally. Hot reload is supported for all the web projects, including
ASPNET MVC, SPA with React and Angular (such as our SPAProject), and Blazor.

You can now use Hot Reload in your web project to improve your productivity when you
are coding and need to test the changes in the UI quickly.

This brings us to the end of this chapter. Let's now review what we learned.
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Ssummary

Now, you are ready to take advantage of the web tools in Visual Studio to code faster
and improve the quality of your code. With scaffolding, we have the possibility to create
components for an MVC model easily. Visual Studio generates the code using a template
with simple sample code.

You also learned how to include JavaScript and CSS libraries using the tools included in
Visual Studio. Using these tools, you know how to select the right version of the library
and upgrade dependencies in the future.

If there is an issue or strange behavior in the code, you can now use JavaScript debugging
to analyze the code deeper and execute the code step by step, inspecting the values of the
variables and workflows.

Finally, you learned how to use hot reload in Visual Studio 2022 to refresh the application
when you are debugging and see the changes performed in the code in real time.

In Chapter 9, Styling and Cleanup Tools, we will continue learning about tools included in
Visual Studio that improve our experience working with styles and CSS. We will also use
some tools to clean up code by choosing a specific file or a whole project.






9
Styling and
Cleanup Tools

Whether you are a frontend developer or a backend developer, having tools that help you
maintain clean code is essential to move projects forward in an efficient manner.

Similarly, having tools that allow you to edit CSS files quicker makes a development team
move faster on a project. Fortunately, Visual Studio has several tools that you can use
while working with CSS files that will allow you to write and complete your styles quickly
and in a user-friendly way.

If you are a backend programmer and you use C# or Visual Basic, you should also
know that there are code analysis tools, both to maintain good quality and to follow
nomenclature that you can define.

These are the main topics we will cover in this chapter:

» Working with CSS styling tools

« Cleaning code with code analysis tools
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Technical requirements

To perform the tests explored throughout this chapter, you must have installed the
workload shown in Chapter 1, Getting Started with Visual Studio 2022.

In addition, to follow along with the Working with images section, you must install an
additional component called Image and 3D model editors, as shown in the following figure:

Installing — Visual Studio Community 2022 — 17.1.2 x
Workloads  Individual components  Language packs  Installation locations

image X Installation details
Games and Graphics + Visual Studio core editor

& {image and 30 mode ditors

~ Individual components
Image and 3D medel editors

Location
CA\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 jiotalspacelequicdiieiGE

Visual Studio. This software is licensed separately, as set out in the 3rd Party Notices or in its accompanying license. By continuing, you al50 | |t while downlosding = | Inetal
agree to those licenses.

Figure 9.1 - The Image and 3D model editors individual component selection

You can find the pieces of code that have been added to the project in the
following repository:

https://github.com/PacktPublishing/Hands-On-Visual-
Studio-2022/tree/main/Chapter09

Woking with CSS styling tools

Having tools for editing CSS files is an advantage for frontend web developers, as it allows
them to edit these files in a fast and easy way. That is why Visual Studio contains several
tools that can be of great help in creating and editing these files.

Let's start by examining CSS3 snippets.

CSS3 snippets

Even today, there are still cross-browser compatibility issues for the display of styles.
Surely it must have happened to you that when implementing a CSS property, it looks
different on each of the browsers.


https://github.com/PacktPublishing/Hands-On-Visual-Studio-2022/tree/main/Chapter09
https://github.com/PacktPublishing/Hands-On-Visual-Studio-2022/tree/main/Chapter09
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It is for this reason that Visual Studio has implemented a CSS3 snippet completion system
that allows cross-browser compatibility without having to write code for each browser.

To see this in a practical way, we can open the SPAProject | ClientApp | src |
components | NavMenu. css file and locate the . box-shadow style. Within this style,
we can start typing the term border-radius, which will display the list of IntelliSense
recommendations, as shown in Figure 9.2:

8.box-shadow {
box—-shadow: @ .25rem .75rem rgba(e@, @, 0, .05);
border-radius|

The two length or percentage v the 'border-*-radius' properties define the radii of a quarter ellipse that defines the shape of the comer of
the outer border edge. The first zontal radius, th e vertical radius. If the second value is omitted it is copied from the
first. If either length is zero, the comner is . not rounded. P ges for the horizontal radius refer to the width of the border box, whereas
percentages for the vertical radius refer

Figure 9.2 - Recommendations for the term border-radius

You can see that there are two types of icons in this list, some with a blue geometric shape
and others with a square white figure. Among these icons, we are interested in those of
white color, since they are the CSS3 snippets. We can scroll through the list with the keys
on the keyboard, and once we have selected the snippet we are interested in, just press the
tab key twice, which will result in the implementation of the cross-browser-compatible
CSS3 snippet, as shown here:

.box-shadow {
box-shadow: 0 .25rem .75rem rgba (0, 0, 0, .05);
-moz-border-radius: inherit;
-webkit-border-radius: inherit;

border-radius: inherit;

}

Among the most common multi-browser CSS3 styles, we can find the following:

« Alignment styles
« Animation styles
 Background styles
« Border styles

» Boxstyles

+ Column styles
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o Flex styles
o Grid styles
o Mask styles
o Text styles

« Transition styles

As you can see, these snippets can help you in the creation of styles by attacking cross-
browser compatibility in an effective way. Let's see now how Visual Studio can help us
understand CSS styles more quickly through indentation.

Hierarchical CSS indentation

Style indentation is a visual aid that can increase productivity considerably by showing
the content of a style through spaces at the beginning of a line, as well as the sub-styles
belonging to a parent style.

Visual Studio allows you to create a quick indentation in the style files. Suppose, for
example, you want to create a style called . main and a sub-style that affects all div
elements within the . main style, as shown here:

.main {
padding: Opx 12px;
margin: 12px 8px 8px 8px;
min-height: 420px;

}

.main div {
border: 25px;

}

In principle, if you have written the styles at the same indentation level, you can apply
the indentation by going to the Edit | Advanced | Format Document menu to perform a
hierarchical indentation of the whole document, as shown in the following code block:

.main {
padding: Opx 12px;
margin: 12px 8px 8px 8px;
min-height: 420px;

.main div {
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border: 25px;

}

If, on the other hand, you only want to apply the indentation on a specifically selected set
of styles, you can select the Edit | Advanced | Format Selection option.

Note

It is possible to customize the indentation values through the Tools | Options |
Text Editor | CSS | Tabs option.

Now, let's look at the color picker feature in Visual Studio.

Color picker

One feature that is extremely useful when working with styles is the ability to select a
color for an element. Fortunately, Visual Studio has a built-in color picker that, although
looking very simple, does its job very well.

To test it, let's edit the . main style we created in the Hierarchical CSS indentation section.
Type the background-color: attribute, which will show you a vertical display of
predefined colors with an assigned name that you can select. Ignore this list and instead
type the # symbol. Immediately, you will see a new horizontal list of predefined colors, as
shown in Figure 9.3:

.main {
padding: Opx 12px;
margin: 12px 8px 8px 8px;

min-height: 420px;
background-color: #

Figure 9.3 — A horizontal list of predefined colors
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If you want to set a custom color, you can click on the button at the end of the color list,
which will display the color picker, as shown here:

=.main {
padding: @px 12px;
margin: 12px 8px 8px 8px;
min—height: H20px;
background-color: #

} 4 |m :.:Il:l.!":"

Ne
s.main div { I
| border: 25px;
}

Original

Figure 9.4 — The CSS color picker

This way, it is possible to select a color from the color selection, change the color hue,
add opacity or transparency to the selected color, and even use the eyedropper tool to
select the color from an external source, such as an image. For this demonstration, I have
selected the color with the #1b0b8599 code, as seen in Figure 9.5:

.main {
padding: Opx 12px;
margin: 12px 8px 8px 8px;
min-height: 420px;

I background-color: #1b0b8599;

} + O H EEEEEE

New
s.main div { I

| border: 25px;
}

Dmdw:--‘-—

Figure 9.5 — Selecting a custom color from the color picker

A great advantage of this tool is that it will store the custom-selected colors internally, so
you can reuse them over and over again throughout your CSS files. For example, if we go
to the .main div style and want to assign a custom color to the color attribute, we
will see that in the horizontal color list, the custom color that we have used in Figure 9.5 is
listed, as shown here:
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=.main div {
border: 25px;

color: #

} B EEEREEE

Figure 9.6 — A stored list of previously used custom colors

The color picker, without a doubt, is a tool that can help us a lot when we need to assign a
custom color. Now, let's find out how IntelliSense can help us write faster in CSS files.

IntelliSense in style files

Just as IntelliSense can be an extraordinary help when creating source code, it can also be
very useful when creating style files.

Let's look at some practical examples of IntelliSense usage. Let's go to the ClientApp
| src | components | NavMenu. css file. Inside this file, let's proceed to create a new
style called . intellisense, as we can see here:

.intellisense({

}

If we position ourselves inside the style and press the Ctrl + spacebar key combination, the
list of all the attributes that we can add to the newly created style will be displayed. If we
start typing the name of an attribute, it will start filtering the list with the matches of what
we type, as shown in Figure 9.7:

=.intellisense{

und-attachment
und-blend-mode
und-clip

und-c

cground-position-x

Figure 9.7 - IntelliSense showing recommendations

Also, it is possible to select an item from the list and complete the item name by pressing
the tab key.
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For this demonstration, let's assume that we need to use the background attribute, but we
do not know the possible values we can assign to it. IntelliSense can help us in a visual way
by showing us an example of the use of each attribute, as we can see in the following figure:

2.intellisense{
backaround:

[*SPN
background: section { background: url(image.png) no-repeat #99%; }

border-box

bottom

center
conic-gradient()
content-box

Figure 9.8 - IntelliSense showing a possible use of the background attribute

Not only that, but IntelliSense also adapts the results to the context of the selected attribute.
For example, suppose we need to assign a set of fonts to the font - family attribute of a
style. If we type the font - family attribute, Visual Studio will provide us with the list of
values corresponding to the font - family attribute, as shown in Figure 9.9:

=.intellisense{
| font—family:

font-family: body { font-family: arial, verdana; }

s Unicode’, Geneva, Verdana,

Anton

Figure 9.9 - Recommended values for the font-family attribute by IntelliSense
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If, on the other hand, we want to assign a value to the font -weight attribute, we will
see results according to this attribute, as shown in Figure 9.10:

=.intellisense{
font—family:'Times New Roman', Times, serif;
font-weight:

font-weight: th { font-weight: bold; }

Figure 9.10 - Recommended values for the font-weight attribute by IntelliSense

Undoubtedly, IntelliSense is an excellent aid for the creation of styles. Now, let's move on
to analyze the image editor.

Working with images

A tool that is not very well known in Visual Studio is the image editor. This tool must be
installed as specified in the Technical requirements section, and without a doubt, it can
help us in the basic editing of the images of our project.

Here are some of the situations in which the image editor is useful:

« When we need to rescale an image
« When we need to change the color of a section to another color
« When we need to rotate an image
o When we need to add text to an image
o When we need to apply a filter to an image
In the repository mentioned in the Technical requirements section, I have added an image

located at SPAProject | ClientApp | public | visualstudiologo.png to
perform different tests with the image editor.
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Once we open an image (in this case, visualstudiologo . png), we will see two
toolbars — one located on the left side, called the image editor toolbar, and the second one
on the top, called the image editor mode toolbar, as shown in the following figure:

visua...go.png + x

Figure 9.11 - The Visual Studio image editor

First, let's analyze the image editor toolbar. This is a bar that appears on the left side of
the editor and contains tools that allow you to perform some action on the image, such as
adding geometric shapes or rotating the image.

At the top, we have the image editor mode toolbar. This toolbar contains buttons that
execute advanced commands, such as irregular selection, wand selection, pan, zoom, and
image properties.

Let's look at a practical example. Suppose we need to execute the following tasks on
the image:

« Convert the image to grayscale.

« Flip the image horizontally.

o Write the text Visual Studio Logo on the image.
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To execute these tasks, we must perform the following steps in order:

1. In the image editor mode toolbar, select the Advanced | Filters | Black and White
option, as shown in the following figure:

visua...go.png + x
) Q “ "',m
Black and White
Graphics Engines 4 Blur
Tools '
View *

Brighten
Darken
Edge Detection

Emboss
Invert Colors
Ripple

Sepia Tone
Sharpen

Figure 9.12 — Converting the image to grayscale

2. In the image editor toolbar, double-click the rotate image button, as shown here:

visua...o.png* = x

Rotate 90 degrees clockwise. (Ctrl+G, Ctrl+R) ‘

Figure 9.13 - Rotating the image
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3. Select the text tool, as shown in Figure 9.14:

PEl

nsert text into the image. (T)

Figure 9.14 - Selecting the text tool

4. Add the text Visual Studio Logo in the Properties window, as shown in
Figure 9.15:
o File Edit View Git Project Build Debug Architecture Test Analyze Tools Search

Extensions Window Help
B-2B8 Debi- Any CPU - » SPAProject - I O-8|&F, N

x

visua...o.png* = x - # Solution E> Properties
e ) (&= - @8 4lmage
Search So  width (px) Height (px)
= Solutior 560 = 350

- SPAF Format 32bp
» ®Co

ssDe DBits Per Pixel 32

u]

salpadold sabueyn yo

|
zvflsual StL]dIO Logo T b zgo Transparent Selection M
i€
] a =t
-— 1 «Bp » Appearance
4 Text
Value |Visual Studio Logo

o
<]
[}
=4
3
]
=1
=
(@]
=,
E
]
gl
=X
o
4]
=

» Colors

Output Arial

Show output from: Service Dependencies - 3 » o BHE
» [ .e »Transforms
Eg
Hierarchy IntelliCod... Error List Output Breakpoi... Bookmarks Code Me... Live Share
[J Ready * Add to Source Control = ¢ Select Repository -~

Figure 9.15 — Changing the Text value in the Properties window
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With these edits applied, we will have the result shown in Figure 9.16:

Visual Studio Logo

Figure 9.16 - The result after applying the changes

The last thing to do is to save the image so that the changes are permanently applied to it.
With this example, we have been able to see how the image editor can be very useful if we
need to make edits to our images.

In the next part, let's understand how code analysis can help .NET developers to have
clean and quality code.

Cleaning code with code analysis tools

Visual Studio 2022 includes a series of C# or Visual Basic code analyzers that allow us to
maintain good code quality and consistent style in the source code. To use this feature
by default, projects must be configured on a framework version of .NET 5 or higher. To
differentiate compilation errors, analysis violations will appear with the CA prefix in the
case of a code quality analysis violation and IDE in the case of a style analysis violation.

The code analysis tools correspond to code quality analysis and code style analysis, so we
will see what they are, how they can help us, and learn how to set up and run with code
cleanup profiles. Let's first look at how to take advantage of code quality analysis.

Code quality analysis

Code quality consists of having a source code that is secure, with the best possible
performance and good design, among other characteristics. Fortunately, Visual Studio can
help us to maintain high-quality code through rules enabled by default.
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To visualize one of these violations in a practical way, let's go to the Program. cs file and
add the following line at the end of the file:

int valuel = 1;
1;
Console.WriteLine (Object.ReferenceEquals (valuel,

int value2

value2)) ;

Now, to compile the project, right-click on the project name and click on the Build
option, as shown in the following figure:

Extensions Window Help Search £ SPAProj = Build
Rebuild

Clean
View

@[]

Search Solution Explorer

& Solution 'SPAProject’

Analyze and Code Cleanup
Pack

& Publish...

42g1 SPAProject

» & Connected Service

? Configure Application Insights...

EF Core Power Tools

v #8 Dependencies .
Overview

v a5 Properties
» 801 ClientApp

» 881 Controllers

Scope to This
= New Solution Explorer View
b &0 Pages Show on Code Map
File Nesting

Edit Project File

v a[d appsettings.json
> &<t Program.cs
v vc* WeatherForecast.c| Add

® Manage NuGet Packages...

Figure 9.17 - Compiling the project

When performing the compilation, we do not see errors immediately; however, if you go
to the Error List tab and see the list of Warnings, you will see some marked with the CA
prefix. In our specific example, we can see the CA2013 warning, as shown in Figure 9.18,
which tells us not to pass a value of type int to the ReferenceEquals method because
it will always return a false value due to the boxing operation (conversion from a value
type to a reference type) of the value:
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valuel =
value2

Console.WriteLine(

133% ~ o A2 T 4 &~ 4

Error List

Entire Solutior - © 0 of 1 Message [%| Build + IntelliS -

" Code Description Project
Do not pass an argument with value type 'int' to 'ReferenceEquals’. Due to value boxing, this
call to 'ReferenceEquals’ will always return ‘false’.
Do not pass an argument with value type 'int' to 'ReferenceEquals’. Due to value boxing, this
call to 'ReferenceEquals’ will always return ‘false’.

» & CA2013 SPAPrqj...

» A CA2013 SPAProj...

Figure 9.18 — A code quality warning

Important Note

Occasionally, Visual Studio may suggest code fixes to fix warnings in the
code, through a light bulb icon appearing on the error. Also, you can see
the complete list of code quality rules at the following URL: https: //
github.com/dotnet/roslyn-analyzers/blob/main/src/
NetAnalyzers/Core/AnalyzerReleases.Shipped.md.

Let's now look at the rules applied to the code style.

Working with code styles

Code styles are configurations that can be quite useful for C# and Visual Basic developers
to keep a project with correct nomenclature, especially if the project is used by several
members of a team.

Code styles can be created for a specific project or Visual Studio instance installed on
a machine.


https://github.com/dotnet/roslyn-analyzers/blob/main/src/NetAnalyzers/Core/AnalyzerReleases.Shipped.md
https://github.com/dotnet/roslyn-analyzers/blob/main/src/NetAnalyzers/Core/AnalyzerReleases.Shipped.md
https://github.com/dotnet/roslyn-analyzers/blob/main/src/NetAnalyzers/Core/AnalyzerReleases.Shipped.md
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The way to use code styles is by opening the Tools | Options | Text Editor | C# or Visual
Basic | Code Style | General section:

| Options t *

Search Options (Ctrd+E) £ Your .editorconfig file might override the local settings configured on this page which only apply to your machine. To
configure these settings to travel with your solution use EditorConfig files. More info  Learn more

Environment = = =

Projects and Solutions Generate _editorconfig file from settings

Source Control Description

Work Items

Text Editor
General Qualify field access with ‘this' Do not prefer 'this.’ - © Refactoring Only
Advanced
Code Cleanup
File Extension Qualify method access with this’ Do not prefer ‘this.’ * © Refactoring Only

AllL — = :
o Qualify event access with 'this’ Do not prefer ‘this. * O Refactoring Only

Preference Severity

'this.' preferences:

Qualify property access with 'this' Do not prefer 'this.’ - O Refactoring Only

ASP_.NET Web Forms predefined type preferences:

Basi o :
C;S'C For locals, parameters and members Prefer predefined type - O Refactoring Only

General For member access expressions Prefer predefined type 2@ Refactoring Only
Scroll Bars
Tabs
Advanced
+ Code Style
General
| » Formatting
MNaming
IntelliSense public void M(i
css
Dockerfile
F#
HTML
JavaScriptTypeScript
JSON
LESS

param)

Figure 9.19 - The code style configuration window

Once we are in this window, we will be able to see the code style configuration for the
current machine. We can change any of these options to fit the code nomenclature we need.

If we need to specify a configuration file to be applied as part of the solution, even if it
is opened on another machine, we can modify the configuration values. Once we have
the settings we want to follow throughout the solution, we should click on the Generate
.editorconfig file from settings button, as shown here:
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Your .editorconfig file might override the local settings configured on this page which only apply to your machine. To
configure these settings to travel with your solution use EditorConfig files. More info Learn more

IGenerate .editorconfig file from settings I

Description Preference Severity
'Me." preferences:

Qualify field access with 'Me' Do not prefer 'Me.' | O Refactoring Only ©
Qualify property access with 'Me' Do not prefer 'Me.' | O Refactoring Only U
Qualify method access with 'Me' Do not prefer 'Me.’ » O Refactoring Only -
Qualify event access with 'Me' Do not prefer 'Me.' | O Refactoring Only ©

Predefined type preferences:
For locals, parameters and members Prefer predefined type *| © Refactoring Only -

For member access expressions Prefer predefined type *| © Refactoring Only -

Figure 9.20 - The button to generate a configuration file

This will open a dialog, asking for the name and path where the configuration file will be
saved. In this example, it has been saved as config.editorconfig, as shown in the
following figure:

@ Solution 'SPAProject' (1 of 1 project)
« & SPAProject
> Connected Services
> 28 Dependencies
> & Properties
> B ClientApp
> B Controllers

> C1 Pages
B gitattributes
B .gitignore
appsettings.json
O config.editorconfig
> <= Program.cs
b c* WeatherForecast.cs

Figure 9.21 - The configuration file created

If we proceed to open the file we have created, the text editor will open. Here, we will be
able to see the applied configuration in text format, being able to change the preselected
parameters quickly. Once again, these changes will accompany the solution so that all
source files that are part of the project and have the same code nomenclature.

Now, let's talk about code cleanup profiles that will control which aspects should be
applied when code is cleaned.
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Configuring a code cleanup profile

The code cleanup profiles are a configuration in which you can indicate what type of code
cleanup you want to apply to your project. There are several ways to access the profile
configuration window, but the general way is to go to the Tools | Options | Text Editor |
Code Cleanup | Configure Code Cleanup menu. This will display the following figure:

Configure Code Cleanup

Profiles: Included fixers:

Profile 1 (default) Remove unnecessary usings

Profile 2 Apply file header preferences
Sort usings

Format document

Available fixers:

Remove unused variables

Apply object/collection initialization preferences
Add 'this' or 'Me' qualification.

Add accessibility modifiers

Remove unnecessary casts

Figure 9.22 - The Configuration Code Cleanup window

As you can see, two cleaning profiles can be configured with different options, with
Profile 1 the one that will be executed by default. Likewise, inside the window we have
two sections:

 The Included fixers list contains the specific active actions that we want to apply
throughout the project.

« The Available fixers list contains the actions that are currently disabled, but at any
time, we could add them to the active actions.

Fixers can be enabled or disabled easily, with the arrow buttons marked in Figure 9.22.

Executing code cleanup

Once we have created the code cleanup file and established the fixers that will be applied
for the cleanup, let's see how we can apply this cleanup.

To do this, we are going to the bottom of the editor, where we will press the button with
the broom icon, as shown in Figure 9.23:
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File Edit View Git Project Build Debug Architecture Test Analyze Tools Search® §.. .ct - O
Extensions Window Help
B-EBE @ - Debt- Any CPU - » SPAProject-> - O - _ _ Wi @ Live Share

b3}

Weath...ast.cs = x
& SPAProject - % SPAProject. WeatherForecast

SPAProject

WeatherForecast

jw]
o
=]
c
3
[}
=
=
o
c
=
E
o
g
=3
=3
o
>

DateTime Date {

133% ~ & No issues found
Output
Show output from: Build
Clean: 1 succeeded, ® failed, @ skipped =

Ja10|dx3 uonjos =leys aAl saadold ssbueyn 3o

Hierarchy IntelliCode suggestions Error List Qutput Breakpoints Bookmarks Code Metrics Results

L1 Ready » Add to Seurce Control - © Select Repository - @)

Figure 9.23 - The button to execute code cleanup

As mentioned in the Configuring a code cleanup profile subsection, this will apply only the
rules configured in the active cleaning profile. For example, suppose we have the following
configuration in the default configuration profile:

Configure Code Cleanup

Profiles: Included fixers:

Profile 1 (default) Remove unnecessary usings

Profile 2 Apply file header preferences
Sort usings

Format document

Available fixers:

Remove unused variables

Apply object/collection initialization preferences
Add 'this' or 'Me' qualification.

Add accessibility modifiers

Remove unnecessary casts

Figure 9.24 — A set of selected test fixers
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Then, we decide to modify the WeatherForecast . cs file with the following code
without indentation, and with an unused using System.Data.Common namespace:

using System.Data.Common;
namespace SPAProject

{

public class WeatherForecast
public DateTime Date { get; set; }
public int TemperatureC { get; set; }

public int TemperatureF => 32 + (int) (TemperatureC /
0.5556) ;

public string? Summary { get; set; }

}
}

Now, when we apply code cleanup, it will result in clean code, as shown here:

namespace SPAProject

{

public class WeatherForecast
{
public DateTime Date { get; set; }
public int TemperatureC { get; set; }
public int TemperatureF => 32 + (int)
(TemperatureC / 0.5556) ;
public string? Summary { get; set; }

}

Undoubtedly, this tool can be of great help to maintain a consistent and clean style,
whether we work individually or with a development team.

Note

It is possible to configure Visual Studio to perform a code cleanup every time a
file is saved through the Run Code Cleanup profile on Save option, located in
Tools | Configuration | Text Editor | Code Cleanup.
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Ssummary

In this chapter, we have learned about the different tools that Visual Studio has for
frontend and backend developers.

We learned how CSS3 snippets can help create cross-browser compatible styles quickly.
Likewise, hierarchical CSS indentation helps to keep styles readable. Also, the color picker
can help to select colors quickly, and we have also seen how IntelliSense is present when
we need to edit CSS files, and finally, how the image editor provides useful tools if we need
to make basic edits to our images.

In the case of code analysis, we have learned how code quality analysis can help us to
have safe and reliable code, while code style analysis helps us to maintain a nomenclature
whether we are working individually or with a team of developers.

In Chapter 10, Publishing Projects, you will learn the most common ways to publish web
projects on different platforms.
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After finishing a proof of concept (POC) or a minimum viable product (MVP), (which
means a demo or pilot project with the main functionalities implemented, as discussed
in Chapter 8, Web Tools and Hot Reload), we need to deploy our changes to see how the
project works in a real scenario and share the published project with our customers.
Visual Studio has a set of tools to deploy our projects. We can choose an option to deploy
the project in our local environment, but we can also use services in the cloud.

In this chapter, you will learn how to deploy your project with just a few clicks and Visual
Studio 2022. These tools will help you to save time and reduce complexity when you need
to deploy.

We will discuss and review the following topics, which are the options to publish projects
with Visual Studio 2022:

« The options to publish a project
« Publishing in a folder
« Publishing in internet information services (IIS)

o Publishing in Microsoft Azure

Let's dive in and learn all about publishing projects.
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Technical requirements

To publish a project following the steps provided in this chapter, you must have previously
installed Visual Studio 2022 with the web development workload, as shown in Chapter 1,
Getting Started with Visual Studio 2022. It's important to have the SPA base project that
you created in Chapter 4, Creating Projects and Templates.

For the Publishing in Microsoft Azure section, you will need to have an Azure account with
credits to complete the deployment.

You can check out the changes made to the project at the following link: https: //
github.com/PacktPublishing/Hands-On-Visual-Studio-2022/tree/
main/ChapterlO.

The options to publish a project

Visual Studio has two ways to access the Publish option and then display the possibilities
incorporated to deploy a project.

In the menu, we can access this option by navigating to Build | Publish [Project name].
By default, the main project in the current solution is selected, as shown here:

Build | Debug Test Analyze Tools
|+ Build Solution Ctrl+Shift+B
Rebuild Solution
Clean Solution

Run Code Analysis on Solution Alt+F11

Build SPAProject Ctrl+B
Rebuild SPAProject

Clean SPAProject
Pack SPAProject
Publish SPAProject

Batch Build...

Configuration Manager...

Figure 10.1 - The Publish SPAProject option in the Build menu


https://github.com/PacktPublishing/Hands-On-Visual-Studio-2022/tree/main/Chapter10
https://github.com/PacktPublishing/Hands-On-Visual-Studio-2022/tree/main/Chapter10
https://github.com/PacktPublishing/Hands-On-Visual-Studio-2022/tree/main/Chapter10
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Another possibility is to right-click on the project that we want to publish in the Solution
Explorer tab (see Figure 10.2):

Tools Extensions Window Search (Ctrl+Q) s Build

Rebuild

- D SR =Yl = =

Clean

View

Analyze and Code Cleanup
Pack

Publish...

Configure Application Insights...
Overview

Scope to This

New Solution Explorer View
File Nesting

Edit Project File

Add

Manage NuGet Packages...
Manage Client-Side Libraries...
Manage User Secrets

Remove Unused References...
Sync Namespaces

Set as Startup Project

Debu

Figure 10.2 — The Publish... option on the menu after right-clicking
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Whatever the chosen option, Visual Studio will display a modal window to give you the
deployment types supported for the main project in the solution or the project selected, as
illustrated in the following screenshot:

Publish

Where are you publishing today?

Azure
Publish your application to the Microsoft cdloud

Docker Container Registry
Publish your application to any supported Container Registry that works with Docker images

Folder
Publish your application to a local folder or file share

FTP/FTPS Server
Publish your application to an FTP/FTPS server

Web Server (lIS)
Publish your application to IIS using Web Deploy or Web Deploy Pac

Import Profile
Import your publish settings to deploy your app

Cancel

Figure 10.3 - The options to publish a project in Visual Studio

Let's review these options one by one:

« Azure: The project will be deployed in Azure using a service, depending on the
technology used.

« Docker Container Registry: This option helps us publish a Docker container,
including our website.

« Folder: This option publishes the project in a folder chosen in the filesystem.

o FTP/FTPS Server: With this option, the files of the publication will be transferred
to an FTP server.

o Web Server (IIS): Deploys the project in IIS, the default server in Windows.

« Import Profile: Allows us to import another configuration to publish a project
already created.
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We will review some of these options in the following sections. We will convert the
project with the Azure, Folder, and Web Server (IIS) options because Docker Container
Registry is a little more complex to set up, and for FTP/FTPS server, we need to have an
FTP server running, which is not very common in modern solutions.

At this point, you know how to access the Publish option that Visual Studio contains to
deploy a web application. Let's now explore a few preferred options to publish a project in
Visual Studio.

Publishing in a folder

One of the most common options for publishing a project is to use our filesystem and
save the site in a folder, including all the resources to use it in a local server, such as IIS,
Apache, or NGINX. Visual Studio has an option to publish our projects with this
approach easily.

You can use any option to navigate to the publishing functionality, which we reviewed in the
The options to publish a project section, and then select Folder, followed by a click on Next:

Publish

Where are you publishing today?

Target Azure
Publish your application to the Microsoft cloud

Docker Container Registry
Publish your application to any supported Container Registry that works with Docker images

Folder
Publish your application to a local folder or file share

FTP/FTPS Server
Publish your application to an FTP/FTPS server

Web Server (115}
Publish your application to 1IS using Web Deploy or Web Deploy Package

Import Profile
Import your publish settings to deploy your app

Figure 10.4 - The Folder option to publish a project
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In the next window, we can specify the folder where we want to save the published project
using the Browse... option. We can use absolute and relative paths. Then, we can finish

the configuration by clicking on Finish:

Publish

Provide the path to a local or network folder

Folder location

Target
bin\Release\net6.0\publish\ Browse...

Location
For local folders you can provide either a full path or a relative path to the project, for example:

ish\ (relative path)
\Users\Username\Documents (full path)

For network folders you have to use \\ and then either the computer name or IP address, for example:

o \\serveri\fileshare1

168.1.17\fileshare1

Finish Cancel

Figure 10.5 - The folder location to publish the project

Important Note

The folder selected must be empty. If you select a folder that contains files, this
could create conflicts in the files. Visual Studio will try to replace the files with
the same name using the files generated in the publishing process.
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After completing the publishing configuration, Visual Studio will generate a file with the
.pubxml extension that contains the options we chose before in XML format. Now, we
can use the Publish button to publish the project in the selected folder:

SPAProject: Publish + X Vi html ~ #  Solution Explorer

[AREE
m FaolderProfile. X -
Overview i Publish
Folder

Connected
Pl

-+ New More actions =

Publish

O\publish )

re  Solutic er Git Changes

Figure 10.6 — The .pubxml file created with the configuration
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After clicking on Publish, Visual Studio will show a Publishing to Folder... message and
a console log, where you can check all the steps performed during this process. In Figure
10.7, you can see the log in the Output panel:

SPAProject: Publish = X Vi

Overview D

Connec

Folder

Publish

Output

Figure 10.7 — Publishing in progress after clicking on Publish

Finally, after waiting for some seconds, we will see a Publish succeeded confirmation
message, which means the process was completed with no issues (see Figure 10.8):
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SPAProject: Publish & X Vi

=5 Publish
A M \bin\Release\net6.0\publish

Connecte

Publish

B pocuments

[ 1%
& Pictures

B videos

Figure 10.8 — The publish success message and the publish folder

In Figure 10.8, we can see that the folder on the right side contains all the files associated
with the publication of our projects.



202  Publishing Projects

We have some additional settings that we can change using the pencil icon:

@ publish succeeded on 4/2 2 at 6:40 PM.

Settings

Target location

D existing files
Configuration

Target Runtime

Figure 10.9 — The option to delete an existing file in the target location

After clicking the Delete existing files option, we will see some additional settings that we
can change according to our needs (see Figure 10.10):

Publish ? X
@‘ Publish
Connection FolderProfile
Configuration: Release o
Target Framework: net6.0 ~
Deployment Mode: | Framework-dependent v
Target Runtime: Portable v

» ) File Publish Options
[[] Delete all existing files prior to publish

v ) Databases

< Prev Next > Save Cancel

Figure 10.10 - Additional settings to publish a project
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Let's review all the options in Figure 10.10:

Configuration: We can choose between Debug and Release. The latter is optimized
for production.

Target Framework: Normally, it's the same version used in the project, but we can
select a specific version to run our project.

Deployment Mode: We can select Framework-dependent, which means the
framework should be installed on the server, or Self-contained, which means the
publication will include the framework and all the dependencies to run the project.

Target Runtime: This is the system architecture and operating system where the
application will be published.

Delete all existing files prior to publish: This allows Visual Studio to delete all the
existing files in the folder selected for publishing the project.

Important Note

It's best practice to check the Delete all existing files prior to publish option
to avoid conflict with existing files during the publishing process.

You now know how to publish in a folder in Visual Studio. You only need to select the
folder where you prefer to deploy your application and then use the publish option.

Publishing in 1IS

IIS is the most popular server in the Windows ecosystem. It is included by default in all
Windows Server versions, and there is an option to install it on Windows.

To install IIS in Windows 8, 10, 11, or later, you can follow this guide in the Step 1 - Install
IIS and ASPNET section of the Microsoft document:

https://docs.microsoft.com/windows/msix/app-installer/
web-install-iis


https://docs.microsoft.com/windows/msix/app-installer/web-install-iis
https://docs.microsoft.com/windows/msix/app-installer/web-install-iis
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You can easily deploy a web application in IIS using Visual Studio. First, you need to open
the Publish option that we reviewed in the The options to publish a project section and
select Web Server (IIS) (see Figure 10.11):

Publish

Where are you publishing today?

Target Azure
Publish your application to the Microsoft cloud

Docker Container Registry
Publish your application to any supported Container Registry that works with Docker images

Folder

Publish your application to a local folder or file share

FTP/FTPS Server
Publish your application to an FTP/FTPS server

Web Server (11S)
Publish your application to 1IS using Web Deploy or Web Deploy Package

Import Profile
Import your publish settings to deploy your app

Cancel

Figure 10.11 - The Web server (IIS) option to publish a project

Important Note

If you already have a . pubxml file in the publishing profiles folder, you need
to delete it to create a new one with a new configuration.
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After selecting Web Server (IIS), you can click on Next and continue with the process.
You will see two options to choose from (see Figure 10.12):

Publish

Publish your application to IIS using Web Deploy or Web Deploy Package

Target 'l Web Deploy
Publish your application code to IIS using Web Deploy
Specific target

Web Deploy Package
Publish your application code to IS using Web Deploy Package

Figure 10.12 - The options to deploy in IIS - Web Deploy and Web Deploy Package
We have two options for deploying in IIS:

« Web Deploy: Deploy the folder, including all the files, in IIS.

» Web Deploy Package: Create a . zip file, including all the files within the
publishing folder.

In this case, we will select Web Deploy and click on Next.
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You need to fill in the Server, Site name, and Destination URL fields (see Figure 10.13):

Publish

Configure web server (I1S) connection

Server
Target

localhost

Specific target )
Site name
1IS Connection Default Web Site

Destination URL

http://localhost

User name

Password

Validate Connection &

Finish Cancel

Figure 10.13 - The configuration to publish on a default web site in IIS

We will use the default website created in IIS. If you are already using this site with
another application, you can set up another site name in IIS.

Using the Validate Connection button, you can check whether Visual Studio can create
the site and complete the publication using the setup provided. You can use the Finish
button to complete the setup.
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Important Note

You need to execute Visual Studio as admin to give access to IIS; otherwise, you
will receive an error.

After completing all the steps, you will get a Ready to publish message and some options
to edit the configuration. We are ready to use the Publish button:

SPAProject: Publish + X

lISProfile.pubxml «

Overview “t Publish

Web Deploy

Connected Services

-+ New More actions «

@ Ready to publish.

Settings

Publish

Configuration Release &

Deployment Mode Framework-dependent &

Target Runtime Portable &

Hosting

Server
IS application
User name

Password

Site: ht

Figure 10.14 - The project ready to publish using IIS
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Automatically, Visual Studio will open in a new window in the browser, with the URL of
the site that we set up in the configuration (see Figure 10.13) in the Destination URL field.
In this case, Visual Studio will open http://localhost:

C (@ localhost LA Y = | 3= @ 8

SPAProject Home Counter Module Fetch data

Hello, world!

‘Welcome to your new single-page application, built with:

¢ ASP.NET Core and C# for cross-platform server-side code
+ React for client-side code
* Bootstrap for layout and styling

To help you get started, we have alsc set up:

* Client-side navigation. For example, click Counter then Back to return here.

* Develog server i In development mode, the development server from create-react-app runs in the background automatically, so your

9

client-side resources are dynamically built on demand and the page refreshes when you modify any file.
* Efficient production builds. In production mode, development-time features are disabled, and your dotnet publish configuration produces minified,
efficiently bundled JavaScript files.

The clientapp subdirectory is a standard React application based on the create-react-app template. If you open a command prompt in that directory, you can
run npm commands such as npm test or npm install,

Figure 10.15 - The project running in IIS after publishing it

You just learned how to deploy a web application in IIS using Visual Studio. Visual Studio
minimizes the steps to complete the setup and sets all the files in a folder inside IIS. Now,
let's review another way to deploy an application using Azure.

Publishing in Microsoft Azure

Azure is a cloud provider created by Microsoft, and it's one of the most popular among
start-ups and .NET developers. Since Azure and Visual Studio are supported by the same
company and community, there is good integration between the technologies.

To deploy our SPAProject in Azure, we need to select a publish option using the method
we reviewed in the The options to publish a project section, select Azure, and then on the
next screen, select Azure App Service (Windows):
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Publish

Which Azure service would you like to use to host your application?

Target Azure App Service (Windows)
Publish your application code to a managed infrastructure that is easy to scale
Specific target

Azure App Service (Linux)
Publish your application code to a managed infrastructure that is easy to scale

Azure App Service Container
Publish your application as a Docker image to Azure Container Registry and run it on Azure App
Service

Azure Container Registry
Publish your app ion as image to Azure Container

Azure Virtual Machine
Manage your own infrastructure

Cancel

Figure 10.16 — The possibilities to publish in Azure

Remember to delete any . pubxml file in the project to create a new configuration.

Important Note

To complete the steps in this section and publish the SPAProject in Azure, you
will need an Azure account with credits.

Visual Studio provides some options to deploy in Azure. Let's review them:

o Azure App Service (Windows): Publish the project in a platform as a service
(PaaS) container using Windows as the operating system.

» Azure App Service (Linux): Publish the project in a Paa$ container using Linux as
the operating system.
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o Azure App Service Container: Run up a container in an Azure App using an Azure
App Service container.

« Azure Container Registry: Publish the application as a Docker image.

 Azure Virtual Machine: Publish a folder in a virtual machine and then manually
use IIS to run the app.

After clicking on Next, you will get a new window to perform authentication in Azure and
connect with the services and resources in Azure for your account:

Publish .

Select existing or create a new Azure App Service

You need to be signed in with an Azure account
Target

Specific target

Already have an account?
App Service

Deployment type

Cancel

Figure 10.17 - The Azure account sign-in
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In Figure 10.17, we see a new window, where we need to authenticate with Azure using the
Sign In... button to continue with the setup and integrate Visual Studio with the resources
in our Azure account. After performing the authentication, we can select the subscription
and create a new web app instance using the green cross button (see Figure 10.18):

Publish
B Microsoft account
Select existing or create a new Azure App Service ||
Subscription name
Target
Microsoft Azure Sponsorship

Specific target
View

App Service Resource type

Deployment type Search

App Service instances

» B3 Web App

L] Deploy as ZIP package

Cancel

Figure 10.18 - The option to select a subscription and create a new app service



212 Publishing Projects

We need to select a hosting plan for our SPAProject:

& Hosting Plan

Create new

Hosting Plan

SAPFrePlan

Location

Central US

Size

Free

Cancel

Figure 10.19 - The hosting plan for a new app service

In this case, we can use a free plan in Azure with limited time to run our web app. It's
perfect for performing demos and trying this publishing functionality.

Important Note

To analyze and compare other plans in Azure, you can navigate to the following
link: https://azure.microsoft.com/pricing/details/
app-service/windows/.



https://azure.microsoft.com/pricing/details/app-service/windows/
https://azure.microsoft.com/pricing/details/app-service/windows/
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After creating the hosting plan, we can finish the configuration by choosing a name and
resource group for our project (see Figure 10.20):

é App Service (Windows) = Microsoft account

Create new

Name

SAPProject

Subscription name

Microsoft Azure Sponsorship

Resource group

SAPProject*

Hosting Plan

SAPFrePlan* (Central US, F1)

Create Cancel

Figure 10.20 — The app service configuration for our SAPProject
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In Figure 10.21, we can see a preview of the project created, and we can complete using the
Finish button:

Publish B Microsoft account )
. Miguelteheran@gmail.com

Select existing or create a new Azure App Service

Subscription name

Microsoft Azure Sponsorship

ific target
View

App Service Resource type

Deployment type Search

SAPProject

App Service instances

£ web App
APProject
» EJ Deployment Slots

D Deploy as ZIP package

Finish

Figure 10.21 - The web app for the created SPAProject

Finally, in the last step, we have two options to complete the integration with Azure (see
Figure 10.22):
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Publish

How would you like to deploy your application?

Target @}u_ Publish (generates pubxml file)

Deploys application to target on click of Publish button.
Spedific target
(E CI/CD using GitHub Actions workflows (generates yml file)
—o
App Service Deploys application to target automatically on code push to GitHub repo.

Deployment type

Figure 10.22 - The deployment options in Azure

Let's review these options to choose:

+ Publish (generates pubxml file): Create a . pubxml file with the configuration. We
need to publish the project manually using the Publish button.

+ CI/CD using GitHub Actions workflows (generates yml file): If we have our
project in GitHub, this option creates a . ym1 file that contains continuous
integration (CI) and continuous deployment (CD) configurations to deploy the
project after every change in code.

For this example, we will choose Publish (generates pubxml file) and click on Finish to
complete the setup.
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As with Figure 10.14, we will see the . pubxml file created and the Publish button. Click
on Publish to publish our project in Azure. After publishing the project, Visual Studio will
open the site using the URL from Azure:

C o 8 https;//sapproject azurewebsites net A e = B J3 | = @ 3

SPAProject Home Counter Module Fetch data

Hello, world!

Welcome to your new single-page application, built with:

¢ ASP.NET Core and C# for cross-platform server-side code
* React for client-side code
* Bootstrap for layout and styling

To help you get started, we have also set up:

* Client-side navigation. For example, click Counter then Back to return here.
¢ Develop server integration. In development mode, the development server from create-react-app runs in the background automatically, so your

client-side resources are dynamically built on demand and the page refreshes when you modify any file.
¢ Efficient production builds. In production mode, development-time features are disabled, and your dotnet publish configuration produces minified,
efficiently bundled JavaScript files.

The clientapp subdirectory is a standard React application based on the create-react-app template. If you open a command prompt in that directery, you can
run npm commands such as npm test of npm install,

Figure 10.23 — The SPAProject running using an app service in Azure

In Figure 10.23, we can see a new tab opened by Visual Studio that shows the URL
of our project in Azure. This URL has the name of the project followed by the
azurewebsites.net domain.

You now know how to publish a project in Azure using only the Ul in Visual Studio and
some clicks. To see more details about the integration between Visual Studio and Azure,
check out this link: https://docs.microsoft.com/aspnet/core/tutorials/
publish-to-azure-webapp-using-vs.

After reviewing the main options to deploy an application using Visual Studio, we
conclude this chapter.


https://docs.microsoft.com/aspnet/core/tutorials/publish-to-azure-webapp-using-vs
https://docs.microsoft.com/aspnet/core/tutorials/publish-to-azure-webapp-using-vs
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Ssummary

After reading this chapter, you know how to navigate in Visual Studio to access the
Publish option, using the build menu or by accessing the project. You are qualified to use
the Folder option and deploy your web app in the filesystem, and then use a server to
host an application. You also know how to deploy a project in the IIS server using Visual
Studio. You learned how to deploy a project in Azure using the app service option in
Windows and a publishing configuration using the . pubxm1 file.

In Chapter 11, Implementing Git Integration, we will review all the tools included in Visual
Studio to connect with Git repositories and GitHub in particular. You will learn how to see
the status of your changes using a visual interface and publish your project in a public or
private repository easily.






Part 3:
GitHub Integration
and Extensions

In this part, you will learn how to add more functionalities in Visual Studio extensions,
how to collaborate with other developers using Live Share, and how to manage
Git repositories.

This part contains the following chapters:

Chapter 11, Implementing Git Integration

Chapter 12, Sharing Code with Live Share

Chapter 13, Working with Extensions in Visual Studio
Chapter 14, Using Popular Extensions

Chapter 15, Learning Keyboard Shortcuts






11

Implementing
Git Integration

Having a change control platform for the development of a software project is essential
for good control of the project. There are many different versioning systems, but Git is the
most widely used system today, which is why more and more IDEs are including tools for
managing repositories based on this technology natively.

This has precisely happened with Visual Studio, which integrates a series of options to
allow us to work with Git-based repositories.

In this chapter, you are going to learn how to work with Git repositories based on GitHub,
which is the most popular repository-hosting platform today.

The main topics we will see in the chapter are as follows:

Getting started with Git settings

Creating a Git repository

Cloning a Git repository

Fetching, pulling, and pushing Git repositories
Managing branches

Viewing changes in repositories
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Technical requirements

To follow along in the chapter, you must have installed Visual Studio with the workload
set from Chapter 1, Getting Started with Visual Studio 2022.

Since the projects hosted in the main repository of the previous chapters already have

a GitHub configuration, we will create a new project throughout the chapter to do the
exercises. Therefore, a GitHub account is required, which can be created at the following
link: https://github.com/signup.

Getting started with Git settings

Starting to work with Git tools is very easy in Visual Studio 2022, since they are included
as part of the installation itself, so you can install Visual Studio and start working on your
projects as soon as possible.

To access the management of code projects hosted on GitHub, you must first sign in
with a Microsoft account, as explained in Chapter 1, Getting Started with Visual Studio
2022. Once logged in, click on the account profile icon and select the Account settings...
option, as shown here:

o File Edit View Git Project Debug Analyze Tools Extensions Window Help Search (Cirl+Q) » Hp o

- » Attach... - B & up Héctor Pérez & ADMIN
cursoshector@outlook.com

Account settings..

xoq|o0] 1sio|dx3 Jensg

W
o
s
&
E
ju
1L
]
@
[o]
Q
=
o
=
@
©
@

Package Manager Console Error List Qutput
[J Ready

Figure 11.1 - Accessing the account settings
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This will open an account customization window, where we can add a GitHub account via
the +Add button, as shown here:

File Edit View Git Project Debug Analyze Tools Extensions Window Help S ) HP
W - e » Attach... - B2 & _ iz Live Share ADMIN

Personalization Visual Studio
Account Communi

License: Product key applied

xoq|oo] Jeiojdx3 Jenes

wp Héctor Pérez
i cursoshector@outlook.com

sabueyg yo Jesojdx3 uonnjos

Studio profile

Sign out

Your personalization account is used to
roam settings across devices, and to
provide other personalized services.

All Accounts

Microsoft
Work, school or personal account

GitHub
GitHub account

Package Manager Console Error List Output

[J) Ready

Figure 11.2 - The button to add a GitHub account
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Once we press the button, we will be redirected to the GitHub authentication portal,
where we can log in with an existing GitHub account or create an account if we don't have
one. After successful authentication, we will be asked to authorize Visual Studio to interact
with GitHub services, so it is essential to press the button that says Authorize github:

< o ()

Authorize Visual Studio

Visual Studio by github

wants to access your justinocabreral23 account

Gists [
Read and write access

A
hd

Organizations and teams 2
Read-only access

Repositories AV
Public and private

]

Personal user data v
Full access
Workflow v

Update GitHub Action Workflow files.

Public SSH keys v

Read and write access

Cancel Authorize github

Authorizing will redirect to
http://localhost:62152

v © ¥

Figure 11.3 - The authorization button to connect Visual Studio and GitHub
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After this step, the GitHub account will have been added as part of the accounts associated
with the main Visual Studio account, so we can start working with the repositories of the
GitHub account, as shown in Figure 11.4:

File Edit View Git Debug Analyze Tools Extensions Window Help Search
. B — N e She & ADMIN

Personalization Account VisualStudio
Community
Héctor Pérez
i cursoshector@outlook.com License: Product key applied
E ual Studio profile

HP

xoqoo] Jaiojdx3 Jeneg

ptions

sabueyn y5 1sio|dx3 uonnjosg

Your personalization account is used to roam
settings across devices, and to provide other
personalized services.

All Accounts

GitHub
cursoshector

B Microsoft account
cursoshector@outlook.com

17.1.3

Package Manager Consocle Error List Output
[J Ready © Select Repository -  (g)

Figure 11.4 - The GitHub account added to the account listing

Now that we have associated a GitHub account, let's learn how to create Git repositories
in GitHub.

Creating a Git repository

Creating a repository in GitHub from a Visual Studio project is very easy to do. In this
section, you will have to test your knowledge by creating a new ASP.NET Core Empty
project, as discussed in the Templates for NET Core section of Chapter 4, Creating Projects
and Templates, which you can name GitDemo.
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To create the new repository in GitHub from the project you have created, just select the
Git | Create Git Repository menu option and fill in the repository information, according
to the data shown in Figure 11.5:

Create a Git

Push to a new remote . Initialize a local Git repositor)r
0 GitHub

Local path C:\Users\hprez21\source\repos\GitDemo
= Azure DevOps

het -gtl 1ore t-nplat- VisualStudio
Other
tilg remote License t-p!it. MIT License

Add a README.md
Create a new GitHub repository

¥ hprez21 (GitHub)

Account
Owner hprez21
Repository name GitDema|
Description

“ Private repository

L Push your code to GitHub

https://github.com/hprez21/GitDemo

Cancel

Figure 11.5 - Filling in the information for a new repository on GitHub

Let's briefly explain each option:

Local path: This sets the path on the local machine where the source code is hosted
(usually the path where you created the project).

« .gitignore template: This allows you to select a template that establishes a set of files
that will not be uploaded to the repository - for example, files that are generated
after a compilation and can be regenerated on a different computer are selected by
the selected template.

« License template: This allows you to choose a license for the repository code, which
indicates what users can and cannot do with the project code.

« Add a README: This allows you to add a readme file that describes the purpose
of the repository.
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o Account: This allows you to select the GitHub account to which the repository will
be published. It is possible to associate an account from here if one has not been
associated before.

« Owner: This allows you to set which GitHub account will be the owner of the
repository if the account belongs to several work teams.

 Repository name: This allows you to set the name of the repository, although the
project's own name is normally used. This will affect the URL of the final repository.

« Description: This allows you to enter a description of the repository created.

« Private repository: This allows you to set whether the repository will be public
or private.

Once these values are set, just click on the Create and Push button to start the repository
creation process. It is important that you follow this step in your GitHub account so that
you can carry out the activities in the following sections.

There are several signs to identify whether a project belongs to a Git repository, as shown
in Figure 11.6, such as lock icons on the left side of source files, which indicate that they
are the original repository files:

nsole Hierarch ons. Error List €

1L0/0« #0 | ¥ master-| [@ GitDemo | 0§

Figure 11.6 - Signs to identify a versioned project with Git
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Another sign to identify whether a project belongs to a Git repository is that (as shown in
Figure 11.6) at the bottom, there is a branch icon, indicating which branch we are working
on. In our case, the branch is master.

Now that we know how to create a new repository, let's see how to clone a repository to
our local machine.

Cloning a Git repository

It may be the case that you want to clone an existing repository and not start from scratch
because you need to work in a team, or simply while browsing the GitHub site, you came
across a repository that caught your attention.

The easiest way to clone a repository is from the initial window of Visual Studio, which
can be reached by either starting a new instance of Visual Studio, closing an open project,
or from the File | Start Window menu. In this window, the first option is the Clone a
repository button:

What would you like to do?

Open recent Get started

Search (Alt+S) = él Clone a repository
Get code from an online

> Today repository like GitHub or Azure

> Yesterday DevOps

> This week

> This month )

. Older Open a project or
solution

Open a local Visual Studio
project or .sin file

Open a local folder

Navigate and edit code within
any folder

Figure 11.7 — The Clone a repository option from the startup window
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Once we press this button, a new window (shown in Figure 11.8) will open, asking us to
indicate the URL of the remote repository and the local path where the source code files
will be stored:

Clone a repository

Enter a Git repository URL
Repository location
https://github.com/hprez21/GitDemo

Path

C\Users\hprez\Source\Repos\GitDemo2

Browse a repository
= Azure DevOps

© GitHub

Figure 11.8 - The window for cloning a repository

For the purposes of this demonstration, we will use the URL of the repository created in
the Creating a Git repository section, which should look like this: https://github.
com/{your-github-username-here}/GitDemo.

Because we previously created a project with the same name in the Creating a Git
repository section, we have to indicate a different path for the project. For simplicity, we
will change the name of the folder to GitDemo2, as shown in Figure 11.8:


https://github.com/{your-github-username-here}/GitDemo
https://github.com/{your-github-username-here}/GitDemo
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After filling in the information in the window, we will proceed to click on the Clone
button, which will start the process of cloning the repository locally. Once the process is
finished, the Solution Explorer window will show you a folder view:

Test Analyze Tools Extensions Window Help .. 2 G..o -0

& Live Share
Solution Explorer - Views
Q| U
Search Solution Explorer - Views (Ctrl+")
A Open a solution, folder, or other item
B Folder View (C:\Users\hprez\Source\Repos\GitDema
& GitDemo.sIn

Figure 11.9 - The folder view on the Solution Explorer window

To switch from the folder view to the solution view, and to be able to work with the source
files, you must open the solution by clicking on the GitDemo. s1n file. This will open the
solution and all its files, allowing us to work on the source files, as we have done so far.

Important Note

It is possible to change the default folder view to the solution view by selecting
the option located at Git | Settings | Git Global Settings | Automatically load
the solution when opening a Git repository.

Now that we have learned how to clone repositories, let's see how we can perform pushing
and pulling actions on repositories.
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Fetching, pulling, and pushing Git repositories

The most important commands when working with Git repositories have to do with
fetching, pulling, and pushing operations. There are two main ways to execute
these operations:

o The first way is by accessing through the Git menu, as shown here:

o9 rile Edit View | G 3uild De 2 Test Analyze xts Window Help
W50 Clone 0 ) O~ |8 &,

- s S S Beblore
Commit or St Solution Explorer

aAI95 TS

Fetch
Pull
I Push
Sync (Pull then Push)

jdba

o 1310

ge Branches

]

GitHub
& Open in File ore
1 Open in Command Prompt

3
2
S
«
2
S
)

Output

1210jch3

Show output from: Service Dependencies

> Manager Console Hierarchy IntelliCode suggestions Error List Output Breakpoints Bookmarks Code

10/0+ 20 ¥ master~ @ GitDemo2+ (@

Figure 11.10 - Accessing the Fetch, Pull, and Push operations from the menu
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« The second is to enable the Git Changes window, which you can open through the
View | Git Changes menu, as shown in Figure 11.11:

File Edit View Git Project Build Debug Arcl Test Analyze Tools Extensions Window Help
Debu - AnyCPU - itDemo - [ OB -CHE~ N

Git Changes - GitDemo2

master
O Amend
4 Changes

» Stashes

Output

Show output from: Service Dependencies - = | 2

Package Manager Console Hierarchy IntelliCode sug ions Error List Output Breakpoints Bookmarks Code M

1 Ready no/0~ 20 ¥ master- € GitDemo2- 0@

Figure 11.11 - Accessing the Fetch, Pull, and Push operations from the Git Changes window

At this point, you may be wondering what each of these operations is for. So, let's now
explain them briefly.

Fetching repositories

The fetch operation allows you to check whether there are remote commits that should be
incorporated into the local repository.

To run this example, go to the GitHub portal, log in if you are not already logged in, and
open the repository we created in the Creating a Git repository section called GitDemo.

Once you are in the repository, go to the Program. cs file and click on the pencil icon,
which will allow you to edit the file, as shown here:
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# master +  GitDemo / GitDemo / Program.cs /<> Jump to ~ Go to file

o hprez21 Add project files. Latest commit 5d1dbeb 1 hour ago %) History

Aa 1 contributor

[}

lines (4 sloc) 129 Bytes Raw Blame Q I'E' f

Chp

var builder = WebApplication.CreateBuilder(args);
var app = builder.Build();

1
2
3
4 app.MapGet("/", () => "Hello World!™);
5
6

app.Run();

Terms Privacy Security Status Docs Contact GitHub  Pricing APl Training Blog  About
Figure 11.12 - The button to edit a repository file

We will make a very simple change by adding a pair of exclamation marks at the end of
the string in line four:

app.MapGet ("/", () => "Hello World!!!l");

Once this change has been made, go to the bottom of the page and click on the green
button to commit the changes:

Commit changes

Update Program.cs

Add an optional extended description...

@® -o- Commit directly to the master branch.

O 17 Create a new branch for this commit and start a pull request. Learn more about pull requests.

Cancel

Figure 11.13 - The button to commit changes on the repository
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If we now go to Visual Studio and click on the Fetch button, as shown in Figure 11.14,
we can see a 0 outgoing / 1 incoming message, indicating that there is a change in the
repository that has not been applied to the local project:

File Edit View Git Project Build Debug Archit e Test Analyze xtens Window Help

Debu- AnyCPU - PG - b SR ] =

Git Changes - GitDemo2
master =

] /1 incoming

O Amend

4 Changes

» Stashes

Output

Show output from: Service Dependencies

Package Manager Console Hierarchy IntelliCode ions Error List Output Breakpoints Bookmarks Code M

1 Ready 1o/1+ Z0 ¥ master- @ GitDemo2+ (g

Figure 11.14 - The button for fetching from the repository

Additionally, if we click on this message, a new window will open, which will show us the
version history of the project, showing us which changes we have not been applied locally:
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File Edit View Git Project Build Debug # re Test Analyze Tools Exte ns Window Help
- Debu - Any CPU

& GitRe..ithemo2 = x
4 Branches

4 Incoming (1)

Update Program.cs
» Qutgoing (0)
4 Local History

4 © GitDemo2 (master)

master |
nd .gitignore.

Output

Show output from: Service Dependencies

IntelliCode sug 1s Error List Output Breakpoints Boo

Z0 ¥ master~ @ GitDemo2 ~

Figure 11.15 - The window showing the pending changes to be applied to the local repository

It should be noted that the fetch operation does not make any changes locally or in
the remote repository, which the pull and push operations do. We will discuss these
operations next.
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Pulling repositories

A pull operation refers to the act of downloading the latest changes from the repository
to our local project. In the Fetching repositories section, we saw that we have a pending
change to apply. So, we will proceed to click on the Pull button, as shown in Figure 11.16,

to apply it:

o File Edit View Git Project Build Debug Arcl Test Analyze Tools Extensions Window Help
B-E Debu - AnyCPU - P Gi - b U~ B8,
Git Changes - GitDemo2

master =

710 ou g /1 incoming

O Amend

4 Changes

» Stashes

Output
Show output from: Service Dependencies

Package Manager Console Hierarchy IntelliCode sug ions Error List Output Breakpoints Bookmarks Code M

1 Ready no/1~ 20 ¥ master- € GitDemo2- L@

Figure 11.16 - The button for pulling changes
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Once the changes have been downloaded, a message will appear, indicating which commit
has been applied to the current project, as shown in Figure 11.17:

o rile Edit View Git Project Build Debug Arch re Test Analyze Tools Ex s Window Help
W Debu - AnyCPU - P GitDemo - U~ |88,
Commi...8b5aba = x

T 4 1change -1 [+1 )
commit

n.CreateBui’ e (it master

1100

=l Miscellaneo - = EMiscellaneo -

n.CreateBuilc

0 World!"); 0 World [ty changes(
= - O Amend
* Program.cs M
4 Changes

> Stashes

Output

Show output from: Build

je Manager Console Hierarchy IntelliCode s ns Error List Output Bre nts Bookmarks Code Me

10/0+ Z0 ¥ master~ & GitDemo2+
Figure 11.17 - The window showing the applied commit and the changes in it
If we click on the name of the commit, a window will appear, showing the changes that

have been applied to the project, as shown in Figure 11.17.

In this section, although we have made a change in the remote repository from the main
GitHub site, the most common way to do it is from Visual Studio itself. That is why, in the
next section, we will analyze how to perform push operations to the repositories.



238 Implementing Git Integration

Pushing to repositories

A push operation refers to uploading changes to a repository. To demonstrate how this
operation works, let's open the Program. cs file and modify line four, changing the
Hello Worldstring to Hello Git:

app.MapGet ("/", () => "Hello Git!!!");

Immediately, you will see that the file icon in the Solution Explorer changes to a red
checkmark, indicating that there has been a change in the local repository, which we can
upload to the repository on GitHub:

File Edit View Git Project Build Debug Archit e Analy s s Window Help

W-s P Debu - AnyCPU - PG 5 V- |8, \ = YE_ =

Program.cs* = x - & Solution Explorer
GitDemo - - \ b o

lder = WebApplication.CreateBuilder(ar(
= builder.Build();

‘| Get("/", O = |"Hello Git!!!"];

@;

Output

Show output from: Service Depende

Package..  Hierarchy IntelliCode... ErrorList Output Breakpoints Bookmarks Code Metr... Properties Git Changes SQL

[ Ready Ho/0~ 21

Figure 11.18 - The checkmark indicating that the original file has been modified
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Similarly, in the Git Changes window, you will see a list of those files that have changes
and can be uploaded to the repository, as shown in Figure 11.19:

File Edit View Git Project Build Debug A re Test Al ols ons Window Help Searct £ G.mo
- Debu - AnyCPU - P GitDemo - [ 2 - : R
¢ Program.cs* = x + & Gif Changes - GitDemno?

$1GitDemo

builder = WebApplication.CreateBuil
app = builder.Build();

If
'.'] app. NapGet("/”, c) = "Hello Git!!! “); Commit All = O Amend

4 Changes (1)
B

app. RunC) i ”F’l(iﬁgl w‘cs :

© Stashes

Output

Show output from: Build

Hierarchy IntelliCode sugge... i . SQL Serv... Live Share Solution...

no/o0- ¥ master~ ® GitDemo2~ (@

Figure 11.19 - The list of files with changes that can be uploaded to the remote repository

In the preceding figure, we can also see a button with the Commit All legend. This button
is used to create a commit locally, without affecting the remote repository. This is a drop-
down button that contains more options we can use, such as the Commit All and Push
option. This option will push the changes to the remote repository.
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For our demonstration, we will add the Modified Program.cs message, as shown in Figure
11.20, and click on the Commit All and Push option, to apply the changes on the server:

o file Edit View Git Project Build Debug Architecture Test Analyze Tools Extensions Window Help

W-S B8 Debu - Any CPU - P GitDemo - [ lch s B = H z & Live Share

Program.cs* = x 5it Changes - GitDemo2 o

GitDemo & 3 ", ® Successfully pushed to origin/master. 5
> builder = WebApplication.CreateBuil
app = builder.Build(); Master

I_ 1l 0 outgoing / 0 incoming

Modified Program.cs

‘| app.MapGet("/", () = "Hello Git!!!");

Commit All ~ O Amend

app-Run(

it All

Output

Show output from: Build

. Hierarchy IntelliCode sugge... it Ch Live Share Solution...

© GitDemo2 ~ G
Figure 11.20 - The message added and the Commit All and Push option

If you go to the online repository in your GitHub account, you will see that the changes
have been applied successfully.

Important Note

It is recommended that before executing a push operation, you always perform
a pull operation to avoid merge conflicts as much as possible. You can use the
Sync (Pull then Push) button to perform both actions one after another.

Now that we have analyzed how to execute the most common operations in GitHub, let's
see how to work with branches in Visual Studio.

Managing branches

So far, we have been working with the main branch of our project called master. Imagine
this branch as a timeline, where each event is performed by a commit. This is very useful
when there is some conflict and you need to go back to a previous version, undoing the
changes of a specific commit.
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However, if you are working in a team, it is common that you will need to add a
functionality in some kind of sandbox, before merging this functionality into the master
branch. It is in this sort of scenario where Git branches will help us, allowing us to create
a new project branch from an existing repository branch and work on it without affecting
the functionality of the main repository.

To create a new branch, just go to the Git | New Branch menu. This will open a new
window that asks for the branch name, the branch on which the new branch will be based,
and a checkbox labeled Checkout branch, which, if checked, will transition to the new
branch once it is created.

For this demonstration, let's use brancho01 as the name of the branch, which will be
based on the master branch, and leave the checkbox selected, as shown in Figure 11.21:

File Edit View Git Proje Build Debug Archi E xi i Window Help
i Debu- AnyCPU - PG

Changes - GitDemo2

©® Successfully pushed to origin/master.

Br. name:
branch01 O Amend
4 Changes
Based on: earer
master

® Stashes
Checkout branch

Create  Cancel

OQutput

Show output from: Build

e Manage... Hierarchy IntelliCode sugge... Error List Output Breakpoints Bookmarks Code Metrics

¥ master~ # GitDemo2+ @
Figure 11.21 - Creating a new branch

Once the new branch has been created, we can apply as many changes as we need. In
our example, we will open the Program. cs file and modify line four again, with the
following code:

app.MapGet ("/", () => "Hello Git!!! - branchOl");
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Once this change has been made, we will push the code as shown in the Pushing to
repositories section, making sure to apply the change to branch01, as shown in Figure 11.22:

o file Edit View Git Project Build Debug Archits Test Analyze Tools Extensions Window Help
B-eE Debu - AnyCPU - » GitDemo - P S CHE~ N

Program.cs* = x anges - GitDemo2
GitDemo

= 3 7 | brancho1
* builder = WebApplication.CreateBuil T0outgoing
‘app = builder. Bulldc) : *7 Testing branches

‘| app.MapGet("/", () = "Hello Git!!! — b cCommital - Damend

¢ Commit All
¢ Commit All and Push

¢ Commit A

nd Sync
d)

ged (--keep-index)

5% .
Output

Show output from: Build

Package Manage... erarchy SQL Serv... Live Share on...

B2 Ready ey # ¥ branch01+ @ GitDemo2 « (@)
Figure 11.22 - Pushing changes to the new branch

This allows us to add functionality on an isolated remote repository without affecting the
operation of the master branch.

Once you have your code tested, you will probably want to integrate it back into the
master branch. This can be done from the View | Git Repository window. In this window,
we will have a section called Branches, where we will see the list of the different branches
in our project. Just right-click on the master branch and click on the Checkout option

to switch to the master branch, which is where we will add the branch01 changes. Then,
right-click on the branch01 branch and select the Merge 'branch01' into 'master’ option:
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o rile Edit View Git Project Build Debug # re Test Analyze Tools Exte ns Window Help
- Debu - Any CPU

Git Re...itDemo2 = x # Solution Explorer

4 Branches 3 v p-

¥ Incoming (0)
» Outgoing (0)

4 © GitDemo2

38 branch01

branch01
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Figure 11.23 - Merging branches
This will cause the branch01 branch to be merged with the master branch, which means
that the new functionality will be integrated into the project.

Now that we have seen how to create branches and merge them, it is time to see how
Visual Studio allows us to visualize the changes while editing the source code.
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Viewing changes in repositories

There are several ways in which Visual Studio helps us to visualize the changes in the
repositories. The first one is through the Git Repository window, as shown here:
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date Program.
ject fil

nd .gitignore.
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ackage Manage... Hierarchy IntelliCode sugge... Error List Qutput Breakpoints Bookmarks Code Metrics Res... GitChan... SQL Serv... Live S Solution...

nos0~ Z0 ¥ master~ ¢ GitDemo2- L@

Figure 11.24 - The Git Repository window

This window allows us to visualize whether there are versions that have not been applied
in our local repository through Incoming, whether there are commits made locally but
not pushed to the server through Outgoing, and also Local History.
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If we want to visualize the changes that have occurred between different commits, just
right-click on two or more commits and select the Compare Commits. .. option:

o9 rile Edit v G ct Build De

> GitRe...itDemo2 + x

© Repository updated to commit 7.
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4 Branches

4 GitDemo? tilncoming/(0)
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Testing branches branch01 master / < Program.cs

Compare Commits...
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ash Commits...

Output
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¢ IntelliCode s Error List u eakpoints Bookmarks Code Me ... GitChan.. SQLServ... Live

& Ready 110/0+ 20 ¥ master~ @ GitDemo2+ (@)

Figure 11.25 - The Compare Commits... option

This will display a new window with the changes that occurred between the different
source files.
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Another way to view changes to a single file is to right-click on a file in the Solution
Explorer and then select the Git | View History option, which will open the changes
window for the selected file only, as shown in Figure 11.26:

o File Edit Git Project Build Debug Archit est Analyze xtensions Window Help
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Figure 11.26 - The option to view the history of changes to a specific file

Finally, we already discussed the CodeLens functionality in Chapter 7, Coding Efficiently
with Al and Code Views, which also contains functionality to view changes to the members
of a class, such as the history of changes and who made modifications to a member.

Summary

In this chapter, we have learned how Visual Studio integrates tools so that we can easily
manage projects using Git and GitHub.

Knowing how to work with Git-based projects is indispensable for all developers who
want to manage their projects in a more controlled way, with the purpose of having an
overview of a project structure in previous versions.

Likewise, if you work with other developers, you will be able to share project tasks, test
them independently, and merge them when the code is reliable, in order not to damage
the source code that has already been tested.
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That is why we have learned how to set up a GitHub account in Visual Studio, how to
create and clone repositories, how to perform fetch, pull, and push operations, how to
manage branches in our projects, and finally, how to visualize changes in repositories.

In the next chapter, Chapter 12, Sharing Code with Live Share, you will learn how to work
collaboratively with a development team on the same project in real time, thanks to the
use of Live Share.
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Sharing Code with
Live Share

Collaboration tools are a new way to work remotely and make it easier for a group to
achieve one common goal. It's amazing to see how we can edit the same document,
record, or share resources in real time with other users. If we want to collaborate on
coding or perform pair programming, which is a technique where two programmers
work together on the same code, we need to be working in the same place, on the same
machine, or use a tool to use a video call to perform these activities.

Visual Studio (VS) Live Share or just Live Share is a new tool included in VS by default
that helps us to share our code with other programmers that use VS and VS Code.

We will review the following topics in this chapter:
 Understanding VS Live Share
 Using Live Share
« Performing live editing

o Sharing a terminal with other collaborators

First, we need to review Live Share in general and know how to find it.
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Technical requirements

To use VS Live Share in VS 2022, you must have previously installed VS 2022 with the web
development workload, as shown in Chapter 1, Getting Started with Visual Studio 2022.
It's also important to have the SPA base project created in Chapter 4, Creating Projects

and Templates.

You can check the changes made to the project in this chapter at the following
link: https://github.com/PacktPublishing/Hands-On-Visual -
Studio-2022/tree/main/Chapterl?2.

Understanding VS Live Share

VS Live Share is a real-time collaboration tool for programmers that use VS and VS Code.
Live Share was launched as an extension for VS 2017, with some trial features available at
that time. In VS 2022, it is included by default and contains all the features.

Live Share is completely free and can also be used in VS Code by installing an extension
that you can find at this link: https: //marketplace.visualstudio.com/
items?itemName=MS-vsliveshare.vsliveshare.

Live Share has tools to edit, debug, share terminals, and execute projects for remote
developers. We don't need to clone the repository or install additional extensions to see
code and interact with it.

To complement the information provided during this chapter and the functionalities
that you will review in the next section, you can read the documentation at this URL:
https://docs.microsoft.com/visualstudio/liveshare/.

These kinds of collaboration tools are not new. Other IDEs have extensions and
components to share code and work in real time. You can try the following tools and
compare them with Live Share:

o Teletype for Atom (https://teletype.atom.io/): A collaboration tool to
create shared workspaces between developers


https://github.com/PacktPublishing/Hands-On-Visual-Studio-2022/tree/main/Chapter12
https://github.com/PacktPublishing/Hands-On-Visual-Studio-2022/tree/main/Chapter12
https://marketplace.visualstudio.com/items?itemName=MS-vsliveshare.vsliveshare
https://marketplace.visualstudio.com/items?itemName=MS-vsliveshare.vsliveshare
https://docs.microsoft.com/visualstudio/liveshare/
https://teletype.atom.io/
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o Duckly (https://duckly.com/): A real-time collaboration tool with video
calls and other features compatible with many IDEs

o CodeTogether (https://www.codetogether.com/): A tool to create shared
coding sessions that supports VS Code, Intelli] IDEA, and Eclipse

Important Note

There are no other free collaboration tools for VS. Live Share is supported by
Microsoft and the community.

In this section, we provided a brief overview about VS Live share, its history, and
alternative tools that perform similar tasks. Now, let's start to use Live Share.

Using Live Share

To start using Live Share, we can go to the icon located at the top right in the main
window in VS, as shown in Figure 12.1:

ools  Extensions  Window Help Search (Ctrl+Q) SPAProject —
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|& Live Share
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Figure 12.1 - The Live Share button in the main window
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After clicking on this icon, you will see a new window, where you can select the account to
use to create a new live share session. This account is required, and the account used in VS
is selected by default. Also, we can see a Sharing... message where the Live Share button
is located (see Figure 12.2):

- Ay CPU - - R - G Sharing...

libman json gitattributes Program.cs & X gitignore = X « @

builder.Services.AddControllersWithViews();

r app = builde-

Live Share Account

Select user identity to authenticate to Li

Bif (lapp.Enviror
{

© User Account (Microsoft, GitHub)

app.UseHsts(

@ GitHub
} Mteheran

app.Environment.

Select
app.UseHttpsRedi
app.UseStaticFiles();

app.UseRouting();

fLofo~ Z 45  §° main ~ ¢ rs-Ultimate-Guide-to-Visual-Studio-22 [
Figure 12.2 - The Live share account window

You can select the account that you want to use and then click on Select. Then, you will
get a confirmation message, and the link to share the session is automatically added to the
clipboard. The live share button displays Sharing..., which confirms that the session is live
(see Figure 12.3):
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Figure 12.3 — VS with a live session in Live Share

You can share the invitation link with other developers, coworkers, or friends
to try this tool. This is an example of a link generated by VS Live Share:
https://prod.liveshare.vsengsaas.visualstudio.com/
join?7E72234CE1703CF92015D01564C560706AEL.


https://prod.liveshare.vsengsaas.visualstudio.com/join?7E72234CE1703CF92015D01564C560706AE1
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When someone opens the link in a browser, they are going to see Visual Code for the
web. This is a version of the VS Code editor that runs as a web page with no dependencies
on the operating system or additional requirements. To read more information, visit

this link: https://code.visualstudio.com/docs/editor/vscode-web. In
VS Code for the web, you have the option to continue as anonymous or sign in using a
GitHub account:

] Visual Studio Code (Preview). Anywhere, anytime, e...  Read the Announcement  Privacy & Cookies Termsof Use Download VS Code X

IVE SHARE (WORKSPACE) [LIVE SHARE]

n a coll
S OUTLINE Continue as anonymaous Sign in
> TIMELINE
¥ LiveShare ®oAo0 Layout Us & (2

Figure 12.4 — A session opened in the browser

We can use Continue as anonymous to continue and join the session. Three options will
be shown that we can choose to edit and navigate in the code (see Figure 12.5):

Continue in Web Open in Visual Studio Code Open in Visual Studio

Figure 12.5 — Options to open the session with the link


https://code.visualstudio.com/docs/editor/vscode-web
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Let's review these three options further:

+ Continue in Web: With this option, you will continue using VS Code in
the browser.

« Open in Visual Studio Code: This option will open VS Code on your computer and
you will be able to edit the code there.

+ Open in Visual Studio: This option will execute VS on your local machine and you
will be able to edit the code there.

You can use Continue in Web to join in a session using the browser. The user that created
the session will see a new notification message, where you can see the collaborators that
are trying to join the session. You can accept the new collaborator and continue with the
session (see Figure 12.6):

Test
e info” ta le ut secure sharing

Program.cs & X

builder.Services.AddControllersWithViews();

app = builder.Build();
Elif (!app.Environment.IsDevelopment())
app.UseHsts();
.Environment.EnvironmentName = "Testing Data Breakpoints";

UseHttpsRedirection();
.UseStaticFiles();

Q Live Share:

a .UseFoutinu():
T A E a
Accept Reject

TLoso~ 245 3 main = @ The Developers-Ultimate-Guide-to-Visual-Stud

Figure 12.6 — A notification from Live Share to accept a new collaborator
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After accepting the guest user, Live Share will share the code and show the changes in real
time. In this case, the guest user can see the moves in code performed by Miguel Teheran,
who created the session. See the Following Miguel Teheran message in yellow in Figure
12.7, which also shows the option to open the session in VS Code and VS:

« € @ O -

builder = WebApplication.CreateBuilder(args); Following Miguel Teheran

es.AddControllersWithV:

" app = builder.Build();
f (lapp.Environment.IsDevelopment())
app.UseHsts( _jl;‘

.Environment.EnvironmentName = "Tes

ttpsRedirection();
ticFile

».UseRouting();

» OUTLINE
AT app.MapFallbackToFile(
2 LIVESHARE

» Live Share @0 A0 In1,Col1 Spaces:4 UTF-8 {J C# layoutUs & 0

Figure 12.7 - The option to open the session in VS

In VS, there is a menu with different options that we can use during the session:

(@ Sharing ~
View Live Share Window

Copy Link

Manage Shared Servers

Share Terminal (Read-Only)

Share Terminal (Read/Write)

End Live Share Se

Figure 12.8 — The Live Share menu during a live session
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Let's review these options and functionalities further:
+ View Live Share Window: View the session status, including the session details and
collaborators in the session.
+ Copy Link: Copy the link in the clipboard to share it with others.

« Manage Shared Servers: Open a new window where we can share our local server
with other users in the session.

 Share Terminal (Read-Only): Share the terminal in read-only mode to share
the console log and the results with others. Collaborators cannot execute any
commands in the terminal.

o Share Terminal (Read/Write): Share the terminal with others in the session, with
the possibility to execute commands remotely.

o End Live Share session: End the session for all the users connected.

Let's click View Live Share Window to see the session status. It will show a new window
in the right panel, as we can see in Figure 12.9:

Live Share

R -% @ o

Participants (1

Guest User (A

Figure 12.9 - Live Share windows during a session

In the Participants section, we can see the guest user who is watching the code in
Program.cs. We can also see the shared terminals and servers. With the red square, we
can end the session at any time for all the participants.

Important Note

Guest users join the session in read-only mode, which means that they cannot
modify or update the code. This is a security requirement. To read more about
security in Live Share, visit ht tps: //docs.microsoft.com/en-us/
visualstudio/liveshare/reference/security.
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It's quite simple to create and share a session using Live Share. We can see the
collaborators connect and end the session at any time. Let's see how to edit or update the
code in real time.

Performing live editing

We can share a Live Share session with others, but those users can only join in either
edit or read-only mode. By default, all guest users are in read-only mode, so let's join the
session with VS using a logged user.

After selecting Open in Visual Studio, as shown in Figure 12.5, VS will load the project
and show a loading message to finally show the code with the active session. We will have
a menu where the live share button is located to manage the session as a collaborator (see
Figure 12.10):
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app.Environment.EnvironmentName = "Testing Data Breakpoints";

app.UseHttpsRedirection();
app.UseStaticFiles();

Figure 12.10 - VS when a collaborator joins in a session
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In the preceding figure, we can also see some icons on the left, representing the active
collaborators in the session. We can click on Joined to see the options that we have as a
collaborator in an active session (see Figure 12.11):

MT @ Joined ~

View Live Share Window

Session Chat

View Shared Servers

Focus Participants

Leave Live Share Session

Figure 12.11 - The Live Share menu for collaborators

Let's review each option in this menu:

View Live Share Window: This option allows you to view the session status,
including the session details and collaborators in the session.

Session Chat: This opens a new window where you can type and share messages
with other collaborators.

View Shared Servers: With this option, you can visualize the shared servers in the
current session.

Show Shared Terminals: This option opens a new window where you can see the
currently shared terminals.

Focus Participants: With this option, you will keep the focus on what other
collaborators are doing or editing.

Leave Live Share Session: With this option, you will leave the current session, while
other collaborators can continue in the session.
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Important Note

The host is the only participant that can end the session. All the collaborators
in the session will receive a notification when the session ends. For

more information, visit ht tps: //docs .microsoft.com/
visualstudio/liveshare/use/share-project-join-
session-visual-studio.

Now, you can edit any part of the code and see how Live Share works. For example, in
line seven of the Program. cs file, we can add a comment for the build method
(see Figure 12.12):
Debug A T E: i elp  Search (Ctrl+Q)] Pl Chapter 12
Y-S

il Studio stopped responding for 8 seconds. Disabling the ex sl 0.5117.1 might help.

Program.cs* & X

builder.Services.AddControllersWithViews();

app = builder.Build();

Bif (!app.Environment.IsDevelopment())

{

app. UseHsts();

}

app.Environment.EnvironmentName = "Testing Data Breakpoints";

app.UseHttpsRedirection();
app.UseStaticFiles();

epository « (g

Figure 12.12 - Adding a comment during a Live Share session


https://docs.microsoft.com/visualstudio/liveshare/use/share-project-join-session-visual-studio
https://docs.microsoft.com/visualstudio/liveshare/use/share-project-join-session-visual-studio
https://docs.microsoft.com/visualstudio/liveshare/use/share-project-join-session-visual-studio

Performing live editing 261

Once the collaborator starts typing, the host and other users in the session can see the
changes in the file in real time. The collaborator's name will be displayed in the specific
line, highlighted with a random color (see Figure 12.13):

SPAProject

ou trust or click "More info” ta leam about secure sharing,

gitattributes Program.cs* + X

builder.Services.AddControllersWithViews();
Miguel Teheran

app = builder.Build();

Flif (!app.Environment.IsDevelopment())
{

app.UseHsts();
}

app.Environment.EnvironmentName = "Testing Data Breakpoints";

app.UseHttpsRedirection();
app.UseStaticFiles();

tLosro- 245

Figure 12.13 - The host watching changes in real time made by a collaborator

Important Note

Live Share will assign a color for each new collaborator randomly to easily
identify each user during the session.

You can edit the file to perform a suggestion, but you can also save the file using the File |
Save Selected Items menu or the Ctrl + S shortcut.

Now that we know how Live Share works and some of the features that we can use
during a shared session, we are ready to review an option to share a terminal with other
collaborators during a session.
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Sharing a terminal with other collaborators

In Live Share, we can also share a terminal with other developers. By sharing the terminal,
we allow other developers to see more details of a project using the command line. After
creating a new session, we can use the Share Terminal options to allow others to use our
terminal (see Figure 12.14):

View Live Share Window

Copy Link

Manage Shared Servers

Share Terminal (Rea

Share Terminal (Rea

End Live Share !

Figure 12.14 - The Share Terminal options in the Live Share menu

After clicking on Share Terminal (Read/Write), we will see a new terminal in a window
with a mark that indicates that the terminal is shared. In Figure 12.15, we can see the new
terminal added in VS in the bottom panel:
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jar app = builder.Build();

&~ 1

yration. All rights reserved.
the latest PowerShell for new features and improvements| htt -ms/PSWindows

1\SPAProject\SPAProject\Chapter 12> ||

Figure 12.15 - A terminal shared during a Live Share session
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Other collaborators will see this shared terminal automatically when they join the session
(see Figure 12.16):

o P Chapter 12

Windows Powershell
Copyright icrosoft Corporation. All rights reserved.

tures and improvements! https://aka.ms/PSWindows

hapter 125 ||

Figure 12.16 — A terminal shared during a Live Share session

The collaborator in the session can execute any command in the project to get more
details or add information using the windows commands. In this case, we can use the
.NET command-line interface (CLI), which is a tool included in .NET, where we can
compile, restore, run, and deploy .NET-based projects using simple commands in the
terminal. To interact with the project, you can compile it using the dotnet build
command. To learn more about the .NET CLI, you can check out the documentation at
the following link: https://docs.microsoft.com/dotnet/core/tools/.


https://docs.microsoft.com/dotnet/core/tools/
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We will see warnings and errors during the compilation process in the terminal (see
Figure 12.17):
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Figure 12.17 - A collaborator executes the dotnet build command in the shared terminal

The host and other collaborators in the session can see all the commands executed and the
results in the terminal. The command is executed in the host's environment, which means
the user that created the session (see Figure 12.18):
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Figure 12.18 - The host of the session watches the results of the dotnet build command

If the terminal is not displayed by default or you want to see which other terminals are
shared in the session, you can go to the Live Share window and see the status of the current
session, including the shared terminals and the permissions for them (see Figure 12.19):

Live Share

|

Figure 12.19 - The Live Share window with a shared terminal
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Now that you know how to use Live Share in VS 2022 as a host and collaborator, you can
invite others to collaborate on your project and share a terminal when it's required.

Summary

Live Share is an amazing tool to collaborate with others in real time. With globalization,
this tool is now more important than ever, considering that a global development team
can include developers working around the world in different time zones and with
different tools.

You have learned how to use Live Share to work as a team and collaborate with other
developers on the same project. You know how to load a Live Share session in VS, see the
participants in the session, share a terminal, and end the session whenever you want. Also,
you reviewed some alternatives to Live Share with other IDEs and editors.

In Chapter 13, Working with Extensions in Visual Studio, you will study how to increase
the tools and functionalities included by default in VS using extensions. You will learn
how to search, install, and set up extensions in VS and how to take advantage of them to
increase your productivity.
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Working
with Extensions in
Visual Studio

We cannot deny that Visual Studio’s native functionality for performing tasks, as we have
seen so far, is phenomenal. However, there may be times when you want to extend the
capabilities of the IDE with simple features, such as applying a new theme with custom
colors, or complex functionality, such as code-refactoring tools.

It is in these cases where Visual Studio extensions are of great help, which is why we will
dedicate an entire chapter to an analysis of their use.

The main topics we will see are as follows:

» Working with the extensions tool

« Searching for and installing extensions
 Reviewing Visual Studio Marketplace
o Setting up extensions

+ Creating a new theme as an extension
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Let’s start our tour through the extensibility of Visual Studio, thanks to extensions.

Technical requirements

To follow this chapter, you must have installed Visual Studio with the web development
workload, as shown in Chapter 1, Getting Started with Visual Studio 2022.

Additionally, to create a theme as an extension, as shown in the Creating a new theme
as an extension section, you must install the Visual Studio extension development
workload, as shown in Figure 13.1:

Other Toolsets (5)

Data sterage and processing
Connect, develop, and test data solutions with SQL Server,
Azure Data Lake, or Hadoop.

Visual Studio extension development
Create add-ons and extensions for Visual Studio, including
new commands, code analyzers and tool windows,

Linux and embedded development with C++

Create and debug applications running in a Linux
environment or on an embedded device,

Data science and analytical applications
Languages and toaling for creating data science
applications, including Python and F#,

Office/SharePoint development
Create Office and SharePoint add-ins, SharePoint
solutions, and VSTO add-ins using C#, VB, and JavaScript.

Figure 13.1 - Installing the Visual Studio extension development workload

You can install it before you start reading the Creating a new theme as an extension section
or while creating the extension, as shown in the same section.

As the chapter focuses on showing the use of extensions in Visual Studio, a code
repository is not required.

Let’s see how to work with the extensions tool from Visual Studio.
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Working with the extensions tool

The main purpose of extensions in Visual Studio is that you can improve your day-to-
day productivity with features that may be somewhat specific to particular tasks, such as
providing suggestions for best practices in code, performing code cleanup, highlighting
messages in the output window, adding visual features in code files, or interacting with
SQLite databases. Allowing developers to create new features for Visual Studio and share
them with the rest of the world is an excellent move on the part of the Microsoft team.

Important Note

In this section, I will show you simple extensions to familiarize you with the
concept of extensions. In Chapter 14, Using Popular Extensions, you will learn
about the most widely used and preferred extensions by developers and how to
work with them.

But how can we access these extensions? The most direct answer is through the extensions
tool, which you can find through the Extensions | Manage Extensions menu, as shown in
Figure 13.2:
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A fully compatible Arduino edit, build , deploy and debug to...

Trial
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Serenity is an ASP.NET Core / TypeScript application platfor...

Scheduled For Install:
None
Scheduled For Update:
None
~ Scheduled For Uninstall:

EntityFramework Reverse POCO Generator
Reverse engineers an existing database and generates Entit...

ResXManager

Close

Figure 13.2 - The extensions tool
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On the left side, we find the following categories, which allow us to filter the extensions:

« Installed: These are the extensions that we have previously installed in the Visual
Studio instance.

 Online: In this category, you will find the extensions available to be added to Visual
Studio. In the upper part, we have a filter with the Sort by legend, which allows us
to filter the extensions in different ways.

« Updates: This category shows the extensions that have pending updates, either with
bug fixes or extension improvements.

« Roaming Extensions Manager: This category allows you to view extensions
previously installed in an instance of Visual Studio that are associated with a
Microsoft account, so they can be installed in the current instance of Visual Studio.
This means that if you are logged in on a different computer and you install an
extension, you will be able to see it in this list, so you do not have to remember the
name of the extension and can install it easily.

Now, let’s see how we can search and install extensions, thanks to this tool.

Searching for and installing extensions

The extensions tool, which is shown in Figure 13.3, has a search box located at the top
right, where we can enter a search term to find extensions referring to some technology
or tool. It is important to note that the search will be performed in the selected category,
which we discussed in the Working with the extensions tools section.

If you want to perform a search among all the extensions, the best thing to do is to go to
the Online category and perform the search. In our example, let’s search for extensions
related to the keyword javascript:
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Manage Extensions
b Installed
4 Online

4 Visual Studio Marketplac
Search Results
¢+ Controls
» Templates
» Tools

» Updates (2)

» Roaming Extension Mana

Sort by: Relevance i
JavaScript Snippet Pack

A snippet pack to make you more productive working with...

@ HTML for JavaScript
Colorizes HTML strings inside JavaScript and TypeScript. Works great for...

DevExtreme - JavaScript Ul Widgets for Angular, React, Vue, j...
JavaScript Component Suite for Responsive Web Development. Ul Widge...

Trial
Wijmo FlexGrid, a JavaScript Datagrid

Improve your applications by leveraging the best JavaScript datagrid in t...

Trial
Wijmo FlexChart: A JavaScript Chart Control

Offering over 80 chart types out of the box, Wijmao's FlexChart provides th...

Trial

Fix Javascript/Typescript Smart Indent Bug

In javascript/typescript editor, if you disable auto formatting and enable s...

Figure 13.3 — A list of results in the extensions tool

‘

javascript

Created By: Mads Kristense
Version: 1.2.25
Installs: 379602
Pricing Category: Free
Rating: ***** (11 Votes)

n

Scheduled For Install:
None

Scheduled For Update:
None

. Scheduled For Uninstall:

None

The order of the list of extensions will appear according to the drop-down item at the top,
which by default appears as sorting by Relevance, but we can also select other options,
such as displaying by Most Downloads, Most Recent, Trending, or Highest Rating.



272 Working with Extensions in Visual Studio

Let’s do another test, this time to install an extension. Let’s look for extensions related
to css, and in the list, you will see an extension called Color Preview. To install an
extension, just click on the Download button, which will start the download process:

¢ Installed
4 Online

4 Visual Studio Marketplac
¢ Controls
» Templates
¢ Tools
Search Results

» Updates (2)

» Roaming Extension Mana

Sort by: Relevance <

Better Razor CSS Class Intellisense
A better html/razor class completion than the existing one.

% Bundler & Minifier 2022 +
Adds support for bundling and minifying JavaScript, CSS and HTML files i...

Color Preview
Shows a color preview in front of all named colors, hex, rg...

DNN Project Templates
This Visual Studio Package contains Project Templates to aid in your (DN...

Free Ul Controls for WinForms
Start developing enterprise level Windows applications with NOV WinFor...

Inline Color Picker - x64 Preview
Color picker extension for Visual Studio.

Figure 13.4 - Searching for and installing an extension

CSS x5

Created By: Mads Kristense
Version: 1.0.9

Installs: 3356

Pricing Category: Free
Rating:

Scheduled For Install:
None

Scheduled For Update:
None

. Scheduled For Uninstall:

None

Once the extension download is complete, a message will appear at the bottom of the

window, stating Your changes will be scheduled. The modifications will begin when all
Microsoft Visual Studio windows are closed. The message is very descriptive, so we will
proceed to restart Visual Studio to perform the installation.

Once we close Visual Studio, the installation process will start, which will show you (as
shown in Figure 13.5) the extension that will be installed on the Visual Studio instance, as
well as additional information, such as the Digital Signature and License types:
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B VSIX Installer bt
Scheduled tasks for Visual Studio Enterprise 2022 Preview:
Install
Color Preview License

Digital Signature: None

By clicking "Meodify". you agree with the
above license terms (if any) and the | Maodify | | Cancel
installation of any prerequisites.

Figure 13.5 - The extension installation window

If we agree with the displayed information, as shown in Figure 13.5, we must click on the
Modify button, which will start the installation process in the IDE.

Once the installation process is complete, you must reopen an instance of Visual Studio.
Although at first glance it seems that nothing has changed, this extension has added the
ability to show us the selected color applied in the properties of a css file to the IDE, as
demonstrated in Figure 13.6:

o9 file Edit View Git Project Build Debug A

- e Debu- AnyCPU - P

custom.css = x

-a {
S

color:|[]#0366d6;

acode {
color: |[O#EQ1A76;

}

aAI3S TS sabueyn 1o s

=.btn-primary {
color: M#fff;
background-color:|[[]#1lb6ec2;
border-color: |[J#186lac;

05 a1eys aAn Jasojdxg

sole Hierarchy IntelliCode s tions Error List Output Breakpoints Bookmarks Code Metrics Results

CJ Ready 1mg/2+~ #0 I main~ ® The-Developers-..Visual-Studio-22 ~

Figure 13.6 — The feature added by the Color Preview extension
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You can compare the preceding screenshot with those shown in the Working with CSS
styling tools section of Chapter 9, Styling and Cleanup Tools.

If you want to uninstall an extension, just open the extensions tool again and look for
the extension in the Installed section. Then, click on the Uninstall button, as shown in
Figure 13.7:

Window Help

Manage Extensions

« Installed Sort by: Most Recent - h (Ctrl+E)

All Color Preview * Created By: Mad
Controls Shows a color preview in fro... Uninstall Date Installed: 4,

Templates ML.NET Model Builder

SDKs Simple Ul tool to build custom machine le...
Tools p . 9 5
) Visual Studio IntelliCode

v Online "~ Al-assisted development for Visual Studio.
¢ Updates (2) * Live Share 2022

Roaming Extension Mana Real-time collaborative development from...
Web Live Preview
For ASP.NET Framework projects you can...

Microsoft Library Manager Scheduled For Install:
Install client-sid e ly to any we... None

§8 saL server Data Tools - Sql Editor Scheduled For Update:
Microsoft SQL Server Data Toals, Sql Edito... None

JavaScript project system _ Scheduled For Uninstall: _

e Hierarchy IntelliCode s ons Error List Output Breakpoints Bookmarks Code Met esults

110/2- #0 ¥ main~ & The-Developers-..Visual-Studio-22 - (@
Figure 13.7 — Uninstalling an extension
In the preceding screenshot, you can see a second button called Disable, which allows you

to temporarily disable an extension until you decide to reactivate it.

Now that we have seen how to install extensions from the extensions tool, let’s take a look
at Visual Studio Marketplace.

Reviewing Visual Studio Marketplace

Visual Studio Marketplace is the online place to find and install extensions for Visual
Studio 2022. In this marketplace, you can also find extensions for other products of the
Visual Studio family, such as Visual Studio Code and Azure DevOps. You can access the
marketplace through the site: ht tps: //marketplace.visualstudio.com/vs.
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Once you enter the portal, you will have a very different user interface to the extensions
tool, but the core operation is the same. In the main portal, you will be able to see the
different extensions sorted by Featured, Trending, Most Popular, and Highest Rated.

To test the marketplace, let’s search for the term icons and see the list of results.
Although the list currently yields 49 results, not all extensions are compatible with the
most modern version of Visual Studio. Therefore, it is recommended to apply the filter for
Visual Studio 2022, as shown in Figure 13.8:

Showing: All categories v Version: Any ~ Price: Any v~ Sort By: Relevance v

Any
: = Visual Studio 2022
ia® D&
5 Visual Studio 2019
@0~ 9 Chi'a
. A Cacl iy Visual Studio 2017
i Visual Studio 2015 L. .
Icons-Land Base Sof Actipro lcons - Roya Ico Wisej.NET Vaadin lcon
Icons-Land 519.4K Actipro Software £ 117K Icons | Visual Studio 2013 Ice Tea Group 29
Visual Studio 2012 iceteagroup.com
Previously known Elements Actipro lcons is a lcons Visual Studio 2010 636 cool and free icons from
lcons Set is advanced into professionally-designed than 3 ¥'5Ua s Vaadin for use in Wisej.NET
Base Software Icons Set. It... bundle of 10 icon sets, with... various categories. It can be... projects.
% % %9 PAID % % %k k  FREE TRIAL FREE TRIAL FREE

Figure 13.8 - Filtering Visual Studio versions in the marketplace

Once the filter has been applied, find the Visual Studio Iconizer extension and click on it
to go to the extension page:

tudio | Marketplace

Visual Studio Visual Studio Code Azure DevOps Subscriptions Build your
icons X
5 Results Showing: All categories ~ Version: Visual Studio 2022 ~ Price: Any v
’ e ]
. =)
File Icons Visual Studio lconize Replicate Extensions HideQuickActionslcc Hide Suggestion Anc
Mads Kristense 431K Oleg Tarasov 14K NeatCapital Ol 151 gekka &85 Mussi Kara & 143
madsk.net ¥
Hic nd Driver
FREE FREE * % Kk Kk k FREE

Figure 13.9 - Searching for extensions in the marketplace
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On the extension page, you will be able to find information that will give you a general
idea about the extension, such as the number of installations, the number of reviews,
ratings, the change log, and the project page, among other data. If the description of
the extension describes that it can help you solve a problem, you can click on the green
Download button, as shown next:

Visual Studio Iconizer for Visual Studio 2022
Oleg Tarasov | & 1441installs | d % % % % (2) | Free

This extension converts text titles on Visual Studio tool windows to icons.

Overview Q&A Rating & Review

Version for Visual Studio 2013 Categories

Version for Visual Studio 2015 Tools  Other | Themes
Version for Visual Studio 2017-2019 Tags

Changelog: icons | tabs

1.26 Works with

Visual Studio 2022
* Fixed a bug with overlapping timers that led to VSlconizer clogging the thread pool.

Resources

123 Copy ID

Figure 13.10 - The button to download an extension

This will start the process of downloading a file with a vsix extension - in this particular
case, the name is VSIconizer.vsix. To install the extension in Visual Studio, you must
first make sure you have closed all instances of the IDE and then run the downloaded file,
which will start the same installation process that we saw in the Searching for and installing
extensions section.
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Once the installation process is finished and an instance of Visual Studio 2022 is opened,
we can see how the appearance of the IDE tabs has changed, illustrated in Figure 13.11,
with the text being replaced by icons:

File Edit View Git Project Build Debug Archi Tools Extensions Window Help h'® SP.ct

Debu - Any CPU - P SPAProject - > - BB 2 + Live Share

Output

Show output from: Service Dependencies

=] A IntelliCode sug

3 Ready nos2- Z20 ¥ main- € The-Developers-..Visual-Studio-22 - L@

Figure 13.11 — The appearance of the IDE tabs modified by the Iconizer extension

Whether you opt for an installation with the extensions tool or by downloading the
extensions from the marketplace, the installation process is extremely simple.

Now, let’s see how to configure the extensions we install.
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Setting up extensions

Unfortunately, there is no standardized way to configure a Visual Studio extension, as each
extension is unique and serves specific purposes. What is true is that most extensions will
add configuration options for the extension, either through a special window, or from the

configuration options.

The best way to know these configuration options is through the extension page itself. For

example, in the case of the Visual Studio Iconizer extension, which we installed in the

Reviewing Visual Studio Marketplace section, the initial behavior is to show only the icons
on the tabs. The extension page tells us that this behavior can be changed to show the text

of the tab next to the icon added by the extension. This can be done through the option
that has been added through the Tools | Options | Environment | Iconizer menu, as

shown in Figure 13.12:

Search Options (Ctri+E) e

= Harizontal margin:
4 Environment

General
Accounts

Vertical margin:

Documents

10

5

AutoRecover O Show text next to icon

D

=17

Extensions
Find and Replace
Fonts and Colors
Iconizer I
Import and Export Settings
International Settings
Keyboard
Preview Features
Product Updates
Tabs and Windows
Task List
Terminal
Trust Settings
» Projects and Solutions
» Source Control
» Work Items
» Text Editor
» Debugging
b IntelliTrace
v Performance Tools
» .NET Core Debugging with WSL
v Azure Service Authentication

v Container Tools
» Cross Platform

Figure 13.12 - The Iconizer extension options

Cancel
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Most extensions create a section, as shown in the preceding figure, and the more complex
ones even provide a special new menu for the tool, which we will discuss in Chapter 14,
Using Popular Extensions.

Now, let’s look at a way to create a new theme for Visual Studio and export it as an
extension so that more users can apply it to their Visual Studio instances.

Creating a new theme as an extension

If you want to carry out an even more customized color configuration for your IDE, it is
possible to do so, thanks to the extension called Visual Studio Color Theme Designer.
You can search and download this extension within Visual Studio Marketplace, as we saw
in the Reviewing Visual Studio Marketplace section.

Once you have installed the extension, you will need to start Visual Studio and select the
Create a new project option, as shown here:

Visual Studio 2022

Open recent Get started

Clone a repository

L

e from an online repository like GitHub or
Azure DevOps

Open a project or solution

Open a local Visual Studio project or sin file

Open a local folder

Navigate and edit code within any folder

Create a new proje
Choose a project template with code scaffolding
to get started

Figure 13.13 - Creating a new project
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In the window that is opened, you must select the project from the list called VSTheme
Project, which has been installed, thanks to the previously added extension. If you do
not find it at first glance, you can search for it in the search box at the top, as shown in
Figure 13.14:

Create a new project

Recent pro_iect [er‘np|ate5 All languages All platforms = All project types

recently accessed templates will be
here.
stom color themes | the default color theme

Figure 13.14 - Searching for the VSTheme project
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In the new project configuration window, as shown in Figure 13.15, you can enter a
project name that refers to the theme you are creating. For this example, I will name it
CustomTheme. You can leave the other parameters as the default values. Proceed to
create the new project by clicking on Create:

Configure your new project

VSTheme Project c¢*
Project name

CustomTheme
Location

C:\Users\El Camino Dev\source\repos
Solution name @)

CustomTheme

Place solution and project in the same directory

Framework

.NET Framework 4.7.2

Create

Figure 13.15 - Project configuration
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If you are shown a window indicating that you must install the Visual Studio extension
development workload, click on Install:

Workloads

Visual Studic extension development

Create add-ons and extensions for Visual Studio, including new commands, code analyzers and
tool windows.

for the Visual Studio edition you selected. We also offer the ability to download other software
nsed separately, as set out in Part rin its accompanying license. By
continuing, you also agree to those licenses.

A Visual Studio will close automatically. i- Install

Figure 13.16 - Installing the Visual Studio extension development workload

This will enable the environment to be able to develop extensions for the IDE.

Important Note

If, after installing the workload shown in Figure 13.16, you get a solution
without files, you must recreate the project, which will solve the problem.

Once the IDE has installed the extension, the new project will be created with different
elements. To configure your new theme, double-click on the file with the vstheme
extension, inside the Solution Explorer window, as shown here:
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CustomTheme ¢ -

& Live Share

n Explorer
VP &=

Search Solution Explorer (Ctrl+)

5 Solution 'CustomTheme' (1 of 1 project)
4« @ CustomTheme
» #8 References
£ CustomTheme.vstheme
B source.extension.vsixmanifest

Figure 13.17 - Opening the theme configuration file

This will start a wizard, which will allow you to create your new theme quickly. You will
start in a tab called Quick start, where you will be able to select a base theme from the
installed ones in order to make modifications to the new theme:

Quick start Common elements All elements

Select 3 base theme:
Dark "

Select the base colors that will be used to generate your theme.

Primary Accent Secondary
[l 202020 Il o7Acc Il 33736

Primary

- IEEEE
- im
-
Accent
]
- Em

Secondary

Figure 13.18 — Setting up a new theme
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In Figure 13.18, the Dark theme has been selected for the demonstration. From here,
you can click on any of the three main colors, tagged as Primary, Accent, and Secondary,
to select a different color and apply it by clicking the OK button, highlighted in red in

Figure 13.19:

Select a base theme:
Dark v

Select the base colors that will be used to generate your theme.

Secondary

| EEZS

Primary

]
. Em
-

Accent
- EEEEm
|

Secondary

Figure 13.19 - Changing a color

If you want more detailed customization, you can do it by following the same procedure,
both in the Common elements and All elements tabs, as shown in Figure 13.18.
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Finally, to use the theme, you have a Preview button at the bottom of the window to
preview how the changes would look with your new configuration, and a button with the
legend Apply to apply the changes to the IDE:

n CustomTheme

Custom...stheme += x

Quick start  Common elements All elements

Select a base theme:
Dark =

Select the base colors that will be used to generate your theme.

Primary Accent Secondary
M>non30 Moasr67 | plpls:Y)

Primary
][]
|
|

Accent

Secondary
][]

‘Preview‘ | Apply |

Figure 13.20 - The buttons to preview and apply theme changes
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To obtain the installable extension file, you must compile the project. One of the ways to
compile the project is shown in Figure 13.21:

i Build
Solution Explorer * Rebuild
e [ &=

Search Solution Explorer (Ctrl+")

= Solution 'CustomTheme' (1 of 1 project) EF Core Power Tools

4 E CustomTheme i
» 26 References Scope to This
71 CustomTheme.vstheme 5 TR L5 B ]
& Show on Code Map

Add
3 Manage NuGet Packages...

E source.extension.vsixmanifest

tartup Project
Debug

Figure 13.21 - Building the project

Once the project has been successfully compiled, we must go to the compilation directory
by right-clicking on the project and selecting the Open Folder in File Explorer option:

Solution Explorer

Warnings | ©C ' Open Folder in File Explorer
n Explorer To ( 8 nin Ter |

Figure 13.22 - The option to open the project folder in Windows Explorer
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This will open the Windows file explorer at the project location. In this path, we will
proceed to find the file located in the bin | Debug | CustomTheme . vsix path. The
name of the file will be taken from the name of the project. In our example, the name of
the project is CustomTheme, as shown in Figure 13.15, so if you have used another name
for the creation of the project, you will find the file with that name. This is the file that you
can distribute to share the theme, or you can upload it to Visual Studio Marketplace.

Important Note

It is also possible to set the output mode to Release, as discussed in Chapter
5, Debugging and Compiling Your Projects. This will generate a smaller file that
will run faster.

As we have seen, creating a new theme, thanks to Visual Studio extensions, is
extremely easy.

summary

In this chapter, we have seen that extensions are a way in which we can extend the
functionality of Visual Studio, always with the aim of improving our user experience

and optimizing development time. We have tested a few extensions that have completely
changed some of the IDE’s functionality, such as previewing colors in css files, changing
tabs to icons, and creating themes for distribution.

Also, we have reviewed how to search for and install extensions, both from the extensions
tool and Visual Studio Marketplace. We analyzed how extensions are regularly configured,
and finally, we created a new custom theme that can be shared with others, thanks to the
use of an extension.

In Chapter 14, Using Popular Extensions, we will delve even deeper into the topic of
extensions, analyzing which ones are the most popular because of their usefulness in
web development.






14

Using Popular
Extensions

In Chapter 13, Working with Extensions in Visual Studio, we learned how to extend utilities
and functionalities by installing extensions published by the Visual Studio community
and third-party vendors. We can install these extensions using the extension manager in
Visual Studio and then restart Visual Studio to see the changes in the user interface.

In this chapter, we will analyze some free and useful extensions to increase productivity
and improve our experience of using Visual Studio. We will install and review the
extensions in the following sections:

o Adding HTML Snippet Pack

« Cleaning up code with CodeMaid

« Compiling web libraries with Web Compiler
« Identifying white space with Indent Guides

We will start with HTML Snippet Pack, an extension that helps us include some additional
code snippets in Visual Studio when coding HTML files.
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Technical requirements

To install the extensions in Visual Studio 2022, you must have previously installed Visual
Studio 2022 with the web development workload, as shown in Chapter 1, Getting Started
with Visual Studio 2022. It's also important to have the SPA project created in Chapter 4,

Creating Projects and Templates.

You can check out the changes made to the project in this chapter at the following
link: https://github.com/PacktPublishing/Hands-On-Visual -
Studio-2022/tree/main/Chapterl4.

Adding HTML Snippet Pack

In Chapter 6, Adding Code Snippets, we reviewed how code snippets can improve our
productivity while we are coding. We also learned how to create, import, and remove code
snippets using the Code Snippets Manager.

In Visual Studio's extension marketplace, we can find many extensions that add code
snippets for different technologies by navigating to https: //marketplace.
visualstudio.com/ and typing snippet in the search bar (see Figure 14.1):

Visual Studio Code Azure DevOps Subscriptions
snippet X

191 Results Showing: All categories v

Snippet

Designer

Snippet

Designer
Bootstrap Snippet Pa JavaScript Snippet Pa HTML Snippet Pack Snippet Designer
Eric Lebetsamer é. 555K Mads Kristensen é.BSSK Mads Kristenser Ié.3'9l< Matthew Manela é,234|(

madsk.net & madsk.net & matthewmanela.com &

A collection of Twitter A snippet pack to make you A snippet pack to make you Snippet Designer is a Visual
Bootstrap snippets for Visual more productive working with more productive working with Studio plug in which allows
Studio. JavaScript. HTML. you to create and search for...

Figure 14.1 - Extensions related to snippets in the Visual Studio Marketplace
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https://marketplace.visualstudio.com/
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One of the most popular snippet packs for web developers is HTML Snippet Pack. With
this extension, you can code in HTML faster, creating pieces of code and HTML elements
after typing some charactes in the editor. Let's install this extension and see how we can
create HTML elements easily using snippets.

Downloading and installing HTML Snippet Pack

Navigate in Visual Studio to Extensions | Manage Extensions and type HTML. Snippet
in the search bar. Then, select HTML Snippet Pack and click Download (see Figure 14.2):

Manage Extensions ? X

b Installed Sort by: Relevance HTML snippet

4 Online HTML Snippet Pack -
@» PP Created By: Mads Kristensen

A snippet pack to make you more productive

4 Visual Studio Marketplace working with HTML

Search Results

Controls

Tl JavaScript Snippet Pack

Tool A snippet pack to make you more productive working with
ools g

‘ JavaScript.

P Updates (2)

P Roaming Extension Manager Gulp Snippet Pack

A snippet pack to make you more productive working with the Gulp

HTML 11

Instant live preview for static and dynamic web

them in Visual Studio, on desktop and mobile devi Scheduled For Install:
Trial None

Grunt Snippet Pack Scheduled For Update:

A snippet pack to make you more productive working with the Grunt None

==K + Scheduled For Uninstall:

None

Close

Figure 14.2 - HTML Snippet Pack in the Manage Extensions tool
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We will receive a notification, which means we need to close and open (restart) Visual
Studio to complete the installation. After opening Visual Studio again, it will ask for
confirmation to install the extension. Click on Modify (see Figure 14.3):

B ' VSIX Installer X

Scheduled tasks for Microsoft Visual Studio Community 2022:
Install
HTML Snippet Pack License
Digital Signature: None

By clicking “Modify", you agree with the
above license terms (if any) and the | Modify l | Cancel
installation of any prerequisites.

Figure 14.3 - Installing HTML Snippet Pack

Then, we will see a progress bar, indicating that the installation is in progress. Finally, we
will see a successful message:

B ' VSIX Installer X

Modifications Complete

Your modifications have been successfully applied. Please close
and restart all target application instances for changes to take
effect.

o HTML Snippet Pack

View Install Log

Figure 14.4 - Installation of HTML Snippet Pack extension completed
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Click Close and continue to Visual Studio.

Using HTML Snippet Pack

We need to navigate to an HTML file to use the HTML Snippet Pack extension, so let's go
to SPAProject | ClientApp | public | index.html.

Within this file, we can write the word article in the body element (see Figure 14.5):

SPAProject

e>SPAProject

article

Ln:26 Ch:12 | SPC | CRIF

£5 moina @ The-Developers-Ukimate-Guid

Figure 14.5 - Typing article in index.html
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After writing the word article, press tab on your keyboard to easily generate the
HTML element for an article in this part of the code. In Figure 14.6, we can see the article
element generated automatically:

SPAProject

itle>SPAProject

need to enable JavaScript to run this app.

% main « € The Developers-Ultimate-Guic

Figure 14.6 — The article generated using a code snippet

Just as we generated the art icle element, we can easily create elements for 1i, ul, img,
input, and almost all the existing elements in the HTML standard.

You can read more information about HTML Snippet Pack on the official website and
repository at https://github.com/madskristensen/HtmlSnippetPack.

Let's now review a different extension to analyze our code.

Cleaning up code with CodeMaid

CodeMaid is an amazing extension that helps us to simplify and clean up code. It is free
and compatible with C#, C++, F#, VB, PHP, PowerShell, R, JSON, XAML, XML, ASP,
HTML, CSS, LESS, SCSS, JavaScript, and TypeScript.


https://github.com/madskristensen/HtmlSnippetPack
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You can read more information about CodeMaid on the official website: https://www.
codemaid.net/.

Let's install CodeMaid and see how we can use it.

Installing CodeMaid in Visual Studio 2022

To install CodeMaid, navigate to Extensions | Manage Extensions, type codemaid in
the search bar, and then select CodeMaid VS§2022 (see Figure 14.7):

Manage Extensions ? X
P Installed Sort by: Relevance codemaid

4 Online CodeMaid VS2022
CodeMaid is an open source Visual Studio extension to

cleanup and simplify our C#, C++, F#, VB, PHP, Power... Version: 12.0.300
Search Results Installs: 59768

Created By: Steve Cadwallader
4 Visual Studio Marketplace

P Controls Pricing Category: Free
P Templates Rating: * % % % % (17 Votes)
b Tools y o

P Updates (2)

P Roaming Ext

Scheduled For Install:
None

Scheduled For Update:
None

Scheduled For Uninstall:

None

Close

Figure 14.7 - Installing CodeMaid from the Manage Extensions tool
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After searching codemaid, click Download and get the extension. We will get a message
confirming that the next time we open Visual Studio, the extension will be installed. Close
and open Visual Studio with SPAProject again. You can click on Modify and then wait
for the installation to complete:

B ' VSIX Installer X

Scheduled tasks for Microsoft Visual Studio Community 2022:
Install
CodeMaid V52022 License
Digital Signature: None

By clicking “Modify", you agree with the .
above license terms (if any) and the Modify [ Cancel

installation of any prerequisites.

Figure 14.8 — The extension installer for CodeMaid in Visual Studio 2022

Now, you will see a new option in the Extensions menu that contains all the
functionalities and configurations related to CodeMaid (see Figure 14.9):

Test Analyze Tools | Extensions | Window Help h (Ctrl+Q) SPAProject

Any CPU ~ P IIS Express - > CodeMaid
ne Manage Extensions
Customize Menu... Cleanup All Code...
Automatic Cleanup On Save - OFF Ctrl+M, *

Collapse All Recursively Ctrl+M, -

Build Progress
Ctrl+M, .
Ctrl+M, /

eMaid...

Figure 14.9 — The new CodeMaid option in the Extensions menu
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Using CodeMaid

In this case, there is no active document, and therefore, many options are disabled, but we
can use the Cleanup All Code... option to perform a cleanup on the whole project, using
the default settings in CodeMaid. We will get a confirmation message before starting the
process. Click on Yes to continue (see Figure 14.10):

CodeMaid: Confirmation for Cleanup All Code

Are you ready for CodeMaid to clean everything in the
solution?

Figure 14.10 - Confirmation to clean up the project using CodeMaid

After confirming, CodeMaid will analyze each file at a time, look for white spaces and
empty lines, and sort lines, among other things. You will see a progress bar and the
current file being processed (see Figure 14.11):

I3

"jisSettings": {
"windowsAuthentication":
"anonymousAuthentication":

"iis ress": {
"applicationUrl":
LT ANl e I VTRl CodeMaid: Cleanup Progress

5 ¥ Cleaning launchSettings.json

i

"profiles": { .

"SPAProject": {
"commandName": "I
"launchBrowser" :
"applicationUrl": :
"environmentVariables": {
"ASPNETCORE_ENVIRONMENT": "Development",
"ASPNETCORE_HOSTINGSTARTUPASSEMBLIES": "Microsoft.AspNetCore.SpaPr

Figure 14.11 - A cleanup in process using CodeMaid
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After completing the cleanup, all the files will be saved. We can open a file to see the
changes, but using the Git integration in Visual Studio, we can see the differences easily.
This works only if you already have the project connected with a Git repo. You can go
to the Git Changes tab and open Program. cs to see the changes. An example of the
changes is shown in Figure 14.12:

Diff - Progra...vs. Program.cs w X =+ @

app.UseStaticFiles(); UseStaticFiles();

app.UseRouting(); 'd UseRouting();

app.MapControllerRoute( MapControllerRoute(

na
pattern:

app.MapFallbackToFile("i h app.MapFallbackToFile( "ir

for} I(int i ;1< 10; i+d)
for(int i = 8; i < 18; i++)
{
Console.WriteLine(i); C WriteLine(i);

}

»

Figure 14.12 - A clean up in process using CodeMaid

In Program. cs, we can see two lines with some spaces in the if statement that
CodeMaid removed.

Important Note

Reducing lines in code means reducing the size of a file. Blank lines and white
spaces make code difficult to read and increase a project size when published.
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CodeMaid has some options that we can turn on or turn off, depending on our needs.
Navigate to Extensions | CodeMaid | Options and select the Remove section to choose
scenarios where CodeMaid can remove code (see Figure 14.13):

User Settings Switch to Solution-Specific Settings

- General ‘ Remove
Features 3
Whitespace
- Cleaning .
Remove blank lines
General ) . ) . .
at top of file after attributes after opening braces before closing braces before closing tags
File Types . )
between chained statements at bottom of file
Visual Studio
TiEam Remove blank spaces
R — before closing angle brackets
Updat ) - .
SRELE Remove end of file trailing new line
Collapsing

o Remove end of line whitespace
Digging (Spade) ) ) )
. Remove multiple consecutive blank lines
Finding
Formatting Regions
FL el Remove regions O none @ empty O all
- Reorganizing
General
Types
Regions
Switching
Third Party

Figure 14.13 - User Settings for CodeMaid

CodeMaid also has many options related to removing blank lines and blank spaces. By
default, all the options are enabled, but you can click on the options that you want to
disable to set up CodeMaid according to the guidelines in your project.
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You can read more information about CodeMaid on the official website: https://www.
codemaid.net/.

Now that you know how CodeMaid works and can use it to clean up your projects, let's
review the next extension to compile web files in Visual Studio.

Compiling web libraries with Web Compiler

If you are using TypeScript, LESS, or Sass in a project, you need to pre-compile the code to
get the production version of your web project, so the browser can read every line of code.
Note that the browser can only read CSS, HTML, and JavaScript. Using Web Compiler in
Visual Studio, you can do this easily and see the precompiled code directly.

Now that we know what Web Compiler is, let's install it and learn how to take advantage
of this tool.

Installing Web Compiler

To install Web Compiler, go to Extensions | Manage extensions, and type web
compiler in the search bar (see Figure 14.14):

Manage Extensions ? X

P Installed Sort by: Relevance mpiler

4 Online Web Compiler 2022+
The easiest and most powerful way to compile LESS,
Scss, Stylus, JSX, CoffeeScript and Handlebars files...
Search Results Installs: 26082

Created By: Jason Moore
4 Visual Studio Marketplace Version: 1.14.7

P Controls Pricing Category: Free
Abstractions Sass Compiler Rating: % % % % % (8 Votes)

P Templates
ler with atform build support, without node

b Tools

b Updates (2)
Microsoft Dynamics 365 CRM Web Resources Updater

Mic ft Dynam CRM Web Re: Up ou an

P Roaming Extension Manager

Scheduled For Install:
None
Git Web Links Scheduled For Update:
Copy links to files in their online Git repositories. None
v Scheduled For Uninstall:

None

Close

Figure 14.14 - Searching for Web Compiler in Manage Extensions
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We can now follow the same steps that we did in the Adding HTML Snippet Pack section
to complete the installation. After closing and then opening Visual Studio, you will see
that the installation of this new extension is completed. Now, we will be able to use it in

our SPAProject.

Using Web Compiler

To use Web Compiler, we can navigate and select any JavaScript file in the project, and we
will see a new option in the menu after right-clicking. For example, let's select ClientApp |

aspnetcore-react.js (see Figure 14.15):

3 Solution 'SPAProject’ (1 of 1 project)

PAProject

(@ Connected Services

B3 bootstrap
b a3 public
development.local')) b ol se
b &M env

.local’, § Compiefle  Shift+Alt+Q

certFilePath}

P~ JS aspnetcore-ht
~ IS aspnetcore-re
b ~[0) packagejson
7] README.md
» &1 Controllers _
> &0 pages =2
ileSync('.env.developm > &L views
D .gitattributes

@ appsetti
[ compiler

Open
Open With...

Cleanup Selected Code

Web Compiler

Alt+;, Alt+P

Publish aspnetcore-react.js

Preview changes to aspnetcore-reactjs
Replace aspnetcore-react.js from server
Scope to This

New Solution Explorer View

Git

Exclude From Project

Cut

Copy

Figure 14.15 — The Web Compiler option in the project to compile a file

Alt+;, Alt+C
Alt+;, Alt+R

Ctrl+X

Ctrl+C



302 Using Popular Extensions

Using the Web Compiler | Compile file option, we can compile the file and generate a
new version using ECMAScript 2009 (ES5), which is a JavaScript specification that allows
us to support old browser versions. See the file generated in Figure 14.16:

‘_=' SPAProject
P @ Connected Services
&8 Dependencies
b 8] Properties
: ClientApp

&3 bootstrap
public

Src

.gitignore

&
sl
/ D .env

IS aspnetcore-https.js
4 v JS aspnetcore-react.js
b + JS aspnetcore-react.es5.js
> - |0 package.json
hs) README.md
b &3 Controllers

Figure 14.16 - aspnetcore-react.es5.js, generated by Web Compiler

The aspnetcore-react.es5. js file contains the same logic as aspnetcore-
react.js, but it uses different syntaxes.

The following code represents the first 20 lines of the aspnetcore-react. js file:

// This script configures the .env.development.local file with
additional environment variables to configure HTTPS using the

ASP.NET Core
// development certificate in the webpack development proxy.

const fs = require('fs');
const path = require('path');

const baseFolder =
process.env.APPDATA !== undefined && process.env.APPDATA

? ~${process.env.APPDATA}/ASP.NET/https"
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“${process.env.HOME}/.aspnet/https™;

const certificateArg = process.argv.map(arg => arg.match(/--
name= (?<value>.+) /i) ) .filter (Boolean) [0] ;

const certificateName = certificateArg ? certificateArg.groups.
value : process.env.npm package name;

if (!certificateName) {

console.error ('Invalid certificate name. Run this script
in the context of an npm/yarn script or pass --name=<<app>>
explicitly.")

process.exit (-1) ;

const certFilePath = path.join(baseFolder, “${certificateName}.
pem”) ;

The aspnetcore-react. js file contains some logic related to the interaction between
the asp.net application in the backend and the React application. This file uses the last
features in JavaScript, so Web Compiler needs to compile the code to an old version to
support the old browser and increase the compatibility with other libraries.

The following code represents the first 20 lines of the aspnetcore-react.es5. js file:

// This script configures the .env.development.local file with
additional environment variables to configure HTTPS using the
ASP.NET Core

// development certificate in the webpack development proxy.
'use strict';

var fs = require('fs');

var path = require('path');

var baseFolder = process.env.APPDATA !== undefined && process.
env.APPDATA !== '' ? process.env.APPDATA + '/ASP.NET/https'
process.env.HOME + '/.aspnet/https';

var certificateArg = process.argv.map (function (arg) {

return arg.match(/--name=(?<value>.+)/1);
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}) .filter (Boolean) [0] ;

var certificateName = certificateArg ? certificateArg.groups.
value : process.env.npm package name;

if (!certificateName) {

console.error ('Invalid certificate name. Run this script
in the context of an npm/yarn script or pass --name=<<app>>
explicitly.');

process.exit (-1) ;

}

Each file added to Web Compiler will be included in a file called compilerconfig.
json. This file is associated with the compilation process with Visual Studio. This
means that we can build and publish the project normally, and the files associated will be
generated automatically.

This is an example of the compilerconfig. json file after using it in the
aspnetcore-react.js file:

[

"outputFile": "ClientApp/aspnetcore-https.es5.js",
"inputFile": "ClientApp/aspnetcore-https.js"

¥
"outputFile": "ClientApp/aspnetcore-react.es5.js",
"inputFile": "ClientApp/aspnetcore-react.js"

]

Each configuration is a JSON object that contains two properties — inputFile is the
location of the source file to compile, and outputFile has the location of the file
generated by Web Compiler.

Important Note

You can use Shift + Alt + Y to compile all the files included in
compilerconfig.json.

For more information, you can read the documentation on GitHub: https://github.
com/failwyn/WebCompiler.
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Now you know how to use Web Compiler and how to transform JavaScript files to use
ES5. Let's see another extension that extends the functionalities in our editor and allows
us to see some guides and easily distinguish white and blank spaces.

Identifying white spaces with Indent Guides

In Chapter 13, Extensions in Visual Studio, we reviewed some extensions in Visual Studio,
including Color Preview. With these extensions, we learned how the text editor in Visual
Studio can be extended to improve our experience and provide more tools for some
technologies and scenarios. Indent Guides is another example of this type of extension
that extends the text editor in Visual Studio.

Indent Guides is a simple but useful extension that helps us identify extra white spaces
and indentations in the structure of code.

Installing Indent Guides

To install Indent Guides, go to Extensions | Manage Extensions and type Indent
Guides in the search bar (see Figure 14.17):

Manage Extensions ? X

P Installed Sort by: Relevance - Indent Guides

# Online Indent Guides for V512022 Created By: Steve Dower [MSFT]
Adds vertical lines at each indent level. Y3 St T

4 Visual Studio Marketplace Version: 17.0.0.0

Search Results Installs: 4510
b Contr Fix Javascript/Typescript Smart Indent Bug Pricing Category: Free

b Templates In javascript/typescript editc disable auto formatti d ek (1 Vote)
enable smart inde i) ot correctly indel
P Tools

P Updates (2) IndentRainbow

P Roaming Extension Manager Extensions for showing rainbow colors to make it easier to
differentiate indent levels.

Editor Guidelines
Adds vertical column guides to the Visual Studio text editor.

Scheduled For Install:
Continuous Formatt ) e
Automatically formats your C#, C++, TypeScrig Script code
as you type. No more manual reformatting on ges. Scheduled For Update:
Trial Az
Trim Cony 2032 v Scheduled For Uninstall:
None

Close

Figure 14.17 - Indent Guides in Manage Extensions
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Click on Download to get this extension and then close and open Visual Studio to

install it. At this point, follow the steps from the Adding HTML Snippet Pack section to
complete the installation. Once you have Visual Studio running again and the installation
is completed, you can open the index.html file and see new guides that show us white
spaces and tabs between text and the elements in the text editor (see Figure 14.18):

SPAProject

e>SPAProject</title

Nou néed to enable JavaScript to run this app.

Figure 14.18 — Guides in the Visual Studio text editor

This tool is amazing for improving the formatting in our files and is compatible with
all the programming languages supported by Visual Studio. There are some additional
options that we can adjust to fit our preferences. Navigate to Tools | Options | Indent
Guides. There, we will find many options to change the appearance, behavior, and
highlights and set a quick start or default configuration.

Summary

Visual Studio has a marketplace with many extensions that we can access using the Visual
Studio Manage Extensions option. We can find many extensions related to code snippets
in the Studio Marketplace and use HTML Snippet Pack to improve our productivity while
coding in HTML files.
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You now know how to use CodeMaid to clean up code and improve code quality in

your projects. You can easily remove empty lines and white spaces and create a custom
validation format for all the files in your project. You also learned how to install Web
Compiler to compile and transform web files such as JavaScript files or libraries such as
LESS and Sass into generic code that a browser can easily read. Finally, you explored the
Indent Guides extension, which shows us white and blank spaces in code to identify how
to improve the format and structure of files.

In Chapter 15, Learning Keyboard Shortcuts, you will review the most important shortcuts
included in Visual Studio by default. With this knowledge, you will use a combination of
some keyboard keys to perform common actions in Visual Studio.






15

Learning
Keyboard Shortcuts

During this book, we have analyzed some shortcuts that help us improve our productivity,
using a combination of some keys to perform common actions in the IDE and source
code. Visual Studio includes some useful shortcuts by default, but we also have the
possibility of creating our own shortcuts, depending on our needs or common operations
that we need to perform daily.

In this chapter, we will provide a summary of the most important shortcuts included by
default in Visual Studio 2022 and a section that shows how to create our own.

We will review the following topics in this chapter:

o The most-used shortcuts for use in source code
o The most common shortcuts for use in the IDE

+ Creating custom shortcuts

When working with Visual Studio, it is extremely important that we know the keyboard
shortcuts so that we can carry out operations quickly. This will prevent you from wasting
time on repetitive tasks, such as formatting a complete source code file or renaming a
member of a class.
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It is important you put these keyboard shortcuts into practice and begin to use them little
by little, even if you execute them slowly at the beginning. You will see that with time, you
will execute them automatically, without resorting to any visual aid.

Let's learn how to improve our productivity using shortcuts.

Technical requirements

To use shortcuts in this project, you must have previously installed Visual Studio 2022
with the web development workload installed, as shown in Chapter 1, Getting Started
with Visual Studio. It's also important to have the SPA base project created in Chapter 4,
Projects and Templates.

It is important to note that there are different keyboard mapping schemes that can
completely modify the shortcut keys. In addition, extensions such as ReSharper can

also modify keyboard shortcuts. For correct execution of all the shortcuts shown in this
chapter, you must have a Default keyboard mapping scheme, which can be selected from
the Tools | Options | Environment | Keyboard menu.

Let's enter the world of shortcuts, which will undoubtedly make you become a more
efficient and productive programmer.

Shortcuts for use in source code

Working with source code involves working with thousands of lines of code, which can be
a headache for even the most experienced developer. That is why the powerful search tools
included in Visual Studio are an excellent way to search and navigate throughout the lines

of code.

Similarly, code editing and refactoring tasks are ongoing in projects, not to mention
debugging and testing in large projects.

This is why working with shortcuts that give you instant access to these tools should be a
priority in your career as a developer. Let's see what these keyboard shortcuts are.

Shortcuts for searching and navigating through source
code

Finding members of a class quickly may seem like a simple task when working on

a one-class project, but you may not think so if you work with projects that contain
hundreds of classes or even several projects within the same solution. It is during these
moments that the following keyboard shortcuts become a great help.
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Let's take a look at the shortcuts that will help us perform quick search and navigation
operations in Visual Studio:

« Ctrl + Q: Displays Visual Studio Search
« Ctrl + T: Displays the Go To All tool
 Ctrl + -: Navigates backward between opened documents in the current session

o Ctrl + Shift + -: Navigates forward between opened documents in the
current session

« FI12: Navigates to a class definition

o Alt+ F12: Allows you to view and edit the code of a class in a pop-up window, from
the code file you are writing.

o Ctrl + F12: Navigates to the implementation of a member in a class

o Ctrl + Shift + F12: Moves to the next error line when the error list window is open
and more than one error is listed

« F8: Navigates forward in the list of results of the current window
o Shift + F8: Navigates backward in the list of results of the current window
The shortcuts discussed here allow you to quickly navigate between files, members,

results, and implementations without taking your hands away from the keyboard. Now,
let's look at the most common shortcuts for editing and refactoring.

Important Note

You can check out all the most common shortcuts in Visual Studio at the
following link: https://docs.microsoft.com/visualstudio/
ide/default-keyboard-shortcuts-in-visual-
studio?view=vs-2022. We encourage you to download the file, print it,
and keep it near you for quick reference to these shortcuts.

Shortcuts for editing and refactoring

The commands that we will see in this subsection correspond to those that allow you to
apply changes directly to source code. Among the most common operations are renaming
members, commenting on lines of code, and moving lines up and down. Let's see the list
of shortcuts that will make writing code even easier:

o Alt + Enter: Displays quick actions

o Ctrl+ K, Ctrl + I: Obtains information about a member of a class
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Ctrl + K, Ctrl + C: Comments multiple selected lines in the source code
Ctrl + K, Ctrl + U: Uncomments multiple selected lines in the source code
Ctrl + Shift + L: Deletes selected lines

Ctrl + Shift + V: Displays and allows pasting the contents from the buffer ring (it
refers to the history of elements that have been previously copied)

Ctrl + F: Finds a specific text in the code

Ctrl + A: Selects all the lines in the current file

Ctrl + S: Saves the pending changes in the current file

Ctrl + Shift + S: Saves the pending changes in all the opened files

Ctrl + Shift + .: Zooms into the current file

Ctrl + Shift + ,: Zooms out from the current file

Ctrl + Up: Moves selected lines up in a code file

Ctrl + Down: Moves selected lines down in a code file

Ctrl + K, Ctrl + D: Applies the style rules to the entire document

Ctrl + K, Ctrl + F: Applies the style rules only in the selected lines in the document

Ctrl + K, Ctrl + S: Used to encapsulate the code between common clauses, such as
cycles (while, for, and so on), control statements (i £, switch, and so on), or
code regions (#region).

Ctrl + R, Ctrl + R: Renames a member
Ctrl + R, Ctrl + E: Creates a property for a field of a class

Ctrl + R, Ctrl + G: Removes unused using statements in a class and sorts
them alphabetically

Ctrl + R, Ctrl + M: Creates a method from the selected code

Now that we have learned about the main shortcuts for editing and refactoring code, let's
take a look at those that will help us to optimize depuration and testing tasks.
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Shortcuts for debugging and testing

Debugging and code execution is one of the most constant tasks we will perform while
working with Visual Studio. Therefore, it is important to know the keyboard shortcuts that
can help us to execute these tasks quickly. That is why, in this subsection, we will mention
the most important shortcuts focused on these tasks:

 F5: Starts the application in debug mode
o Ctrl + F5: Starts the application without debug mode
« Shift + 5: Stops the application when it's running

o Ctrl + Shift + F5: Stops the application execution, rebuilds the project, and creates a
new debugging session

e F9: Places or removes a breakpoint

« F10: Skips the execution of code when debugging

o FI11: Debugs source code line by line

o Shift + F11: Steps out of the execution of the method

o Ctrl + R, Ctrl + A: Starts unit test execution in debug mode

o Ctrl+ R, A: Starts unit test execution without debug mode

This concludes the list of shortcuts that can help us to improve our time when working
with source code. Let's now review the shortcuts that can help us perform quick actions in
the IDE environment.

The most common shortcuts for use in the IDE

Knowing how to get around in the Visual Studio IDE through keyboard shortcuts is an
important part of avoiding wasting time searching through menus to activate a specific
panel. It is very common, for example, to close by mistake the Solution Explorer or
Properties window and not know which menu contains the option to open them
again. That is why, in this section, we will examine the shortcuts that will speed up the
performance of these tasks:

o Ctrl+ [+ S: If we have a file open, this shortcut allows us to quickly select it in the
Solution Explorer window.
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Ctrl + Alt + L: Opens the Solution Explorer window.

Ctrl + Alt + O: Opens the Output window.

Ctrl + \, E: Opens the Error List window.

Ctrl + \, Ctrl + M: Opens the Team Explorer window.

Ctrl + Alt + B: Opens the Breakpoints window.

F4: Opens the Properties window.

Alt + F6: Allows you to scroll back between windows on the panels that are open.

Shift + Alt + F6: Allows you to scroll forward between windows on the panels that
are open.

Shift + Esc: Allows you to close the current tool window.

Ctrl + Alt + Pg Up: Allows scrolling up between open documents even when it is not
the same session.

Ctrl + Alt + Pg Dn: Allows scrolling down between open documents even when it is
not the same session.

Ctrl + Tab: Displays a special window with the open documents and selects the
most recent one.

Ctrl + Shift + Tab: Displays a special window with the open documents and selects
the least recent one.

Shift + Alt + Enter: Allows you to place the Visual Studio environment at full screen,
allowing you to concentrate on the current document. Use the same shortcut to get
out of full-screen mode.

Ctrl + K + K: Creates a bookmark in the line where we are positioned. If there is
already a bookmark on that line, it will be deleted.

Important Note

Bookmarks are a feature of Visual Studio that allow you to mark lines in
your code to quickly return to them. You can find more information about
them at the following link: https://docs.microsoft.com/
en-us/visualstudio/ide/setting-bookmarks-in-
code?view=vs-2022.

o Ctrl+ K+ N: Allows you to scroll forward through the different bookmarks that are

part of a project.
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o Ctrl+ K+ P: Allows you to scroll backward through the different bookmarks that
are part of a project.

At this point, you have learned the most common and useful shortcuts in Visual Studio,
but there is a way to create our own shortcuts to adapt Visual Studio for our needs. Let's
analyze step by step how to create custom shortcuts.

Creating custom shortcuts

We can create our own shortcuts for specific actions in Visual Studio, and there are several
options available to customize the current shortcuts.

You can navigate to Tools | Options | Environment | Keyboard to see all the current
shortcuts in Visual Studio (as shown in Figure 15.1):

Options Y ? X

Search Options (Ctrl+E) AP Apply the following additional keyboard mapping scheme:

4 Environment (Default Hd Reset

Generl Show commands containing:
Accounts
AutoRecover
Documents Analyze.ForSolution
Extensions Analyze.ForSolution I
Find and Replace Analyze. LaunchPerformanceWizard
Fonts and Colors Analyze.OnSolution
Import and Export Settings Analyze.RunCustomCodeCleanupOnSolution
I

International Settings
Keyboard Shorteuts for selected command
Preview Features
Product Updates
Tabs and Windows Use new shortcut in: Press shortcut keys:
Task List Global -

Remove

Assign

Terminal
Trust Settings

P Projects and Solutions
)3

Figure 15.1 - The Keyboard option to customize shortcuts
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You will find all the current shortcuts in Visual Studio for all the functionalities and
a scheme for the shortcuts, where you can set them up, depending on the context. By
default, Visual Studio includes different keyboard schemes with different keyboard
shortcut configurations. (see Figure 15.2):

Options

Search Options (Ctrl+E)

4 Environment
General
Accounts
AutoRecover
Documents
Extensions
Find and Replace
Fonts and Colors
Import and Export Settings
International Settings
Keyboard
Preview Features
Product Updates
Tabs and Windows
Task List
Terminal
Trust Settings

> Projects and Solutions

L Apply the following additional keyboard mapping scheme:

(Default) v

ReSharper (Visual Studio)
Visual Assist (Visual Studio)
Visual Basic 6

Visual C# 2005

Visual C++ 2

Visual C++ 6

Visual Studio 6

Visual Studio Code

Reset

Use new shortcut in:

Global v

Press shortcut keys:

Figure 15.2 — Mapping schemes for shortcuts

Remove

Assign

Cancel
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To create a new shortcut, select (Default) in the Apply the following

additional keyboard mapping scheme option, and then select the Analyze.
RunDefaultCodeCleanUpOnSolution command. This command executes a process
to clean up code to improve the format and remove unnecessary code. Finally, you can
assign the shortcut for this command by adding the Ctrl + Alt + Y combination in the
Press shortcut keys option (see Figure 15.3):

Options

Search Options (Ctrl+E)

4 Environment
General
Accounts
AutoRecover
Documents
Extensions
Find and Replace
Fonts and Colors
Import and Export Settings
International Settings
Keyboard
Preview Features
Product Updates
Tabs and Windows
Task List
Terminal
Trust Settings

I Projects and Solutions

Figure 15.3 — Assigning the Ctrl + Alt + Y shortcut to a command

Apply the following additional keyboard mapping scheme:

(Default)

Show commands containing:

analyze

~

Reset

Analyze XamarinProfiler
Analyze XamarinProfiler

Analyze RunCustomCodeCleanupOnSolution

Analyze. RunDefaultCodeCleanupOnSolution I

ClassViewContextMenus.ClassViewProiect. AddAnalvzer

Shorteuts for selected command:

Use new shortcut in:

Global v

Shortcut currently used by:

Press shortcut keys:

CtrI+AIt+Yi

Remove

Assign

OK

Cancel
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Now, click Assign and then OK to confirm and add this new shortcut in Visual Studio,
and perform the cleanup process by default in the solution quickly (see Figure 15.4):

Options

Search Options (Ctrl+E)

4 Environment
General
Accounts
AutoRecover
Documents
Extensions
Find and Replace
Fonts and Colors
Import and Export Settings
International Settings
Keyboard
Preview Features
Product Updates
Tabs and Windows
Task List
Terminal
Trust Settings

I Projects and Solutions

? X

Apply the following additional keyboard mapping scheme:
(Default) v Reset

Show commands containing:

analyze

Analyze. RunCustomCodeCleanupOnSolution
Analyze XamarinProfiler I
Analyze XamarinProfiler

ClassViewContextMenus.ClassViewProiect AddAnalvzer
]

Shortcuts for selected command:

Ctrl+Alt+Y (Global) i Remove
Use new shortcut in: Press shortcut keys:
Global 5 Assign

Figure 15.4 - The shortcut is assigned to the command

After assigning the shortcuts for the selected command, you can try it in Visual Studio.
In this case, the Analyze.RunDefaultCodeCleanUpOnSolution command can be used
globally, so you only need to have the SPAProject open, and after pressing Ctrl + Alt + Y,
Visual Studio will perform a cleanup on the solution.

Important Note

You can override shortcuts included by default in Visual Studio. However, this
is not the best practice, since you are altering the normal behavior in Visual
Studio, and it could be difficult to work in other environments.
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Ssummary

In this chapter, we learned about shortcuts in Visual Studio, and we reviewed all the useful
shortcuts that we can use while coding or performing an action with tools or functionalities.

With this knowledge on how to use shortcuts in your daily work, you will depend less
and less on the keyboard to execute actions within Visual Studio, which will allow you to
become an efficient developer.

We also learned how to create our own shortcuts and automate common tasks in our
projects using a key combination.

It has been a long journey from where we started - analyzing what Visual Studio is in
Chapter 1, Getting Started with Visual Studio 2022, what the available versions are, and
how to install it in our local environment - to the current chapter where we learned
about shortcuts.

At this point, we must congratulate you for having reached the end of the book. We hope
you enjoyed reading it as much as we enjoyed writing it. The next step is to get down to
work and apply the knowledge you have acquired in your day-to-day work as a developer.
Happy coding.
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