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Preface

Welcome to this book about C# 11 and .NET 7! If you are a software developer,
you have probably heard of C# and .NET, and you may have used them to create
desktop, web, or mobile applications. C# isamodern, object-oriented programming
language developed by Microsoft, while .NET is a powerful and flexible software
framework for building applications for Windows, Linux, macOS, and other
platforms.

This book is intended for developers who want to learn the latest features and
enhancements in C# 11 and .NET 7. Whether you are a beginner or an experienced
programmer, this book will provide you with the knowledge and skills you need
to take advantage of the latest developments in C# and .NET.

In this book, you will learn about the new language features in C# 11, such as
raw literal strings, improved date handling, and using generic maths. You will
also discover the new APIs and improvements in .NET 7, such as a more intuitive
command line interface, new functionality in the core libraries, and new project
templates.

Moreover, this book will guide you through the development of practical
applications using C# 11 and .NET 7. You will learn how to create web applications
using ASP.NET Core, mobile applications using .NET MAUI, and compiled in-
browser code by using Blazor. Although these technologies are not new, all of
them have been enhanced quite significantly with the latest NET update and this
book will demonstrate these enhancements.

This book will also teach you how to use some more advanced .NET tools. You
will learn how to build and run artificial intelligence models by using ML.NET.
You will also learn how to build distributed applications by using the latest
containerization capabilities of .NET.

I hope you will enjoy reading this book as much as I enjoyed writing it. Happy
coding!

Chapter 1: Getting Familiar with .NET 7 Application Structure - introduces the
reader to .NET 7 and provides a full set of instructions on how to get started, even
if you have never used .NET before.
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We will first set up our development environment. As you can build .NET apps on
either Windows, Mac, or Linux, you will be shown what integrated development
environments (IDEs) or a code editor you can install on the operating system of
your choice.

We will then create a basic .NET application based on the Console Application
template. Once the application has been created, we will examine the structure of
a .NET project. Then we will write some code, which will enable us to get familiar
with the basic C# syntax along with its inbuilt data types.

Chapter 2: Overview of C# 11 Features — demonstrates many exciting new features
have been added to C# 11 to make the lives of developers easier and make the
process of writing software more efficient. And this chapter will showcase all these
teatures.

We will first cover struct auto-default, which allows struct-based objects to have
their property values set to default values of their data types. This would prevent
exceptions from being accidentally thrown. Next, we will cover generic attributes.
This feature allows developers to use the generics feature of C# while defining
attributes. This makes it easier to work with annotation in the code.

Afterwards, we will talk about sequence pattern matching. This feature gives
developers more flexibility while comparing collections. Then we will move on
to the new string-related features of the language. These include new raw string
literals and multi-line interpolated strings. We will complete the chapter by looking
at the required object members and static interface members.

Chapter 3: What is New in .NET 7? - focuses on the new features that have been
added to the .NET platform itself, which consists of the SDK, build tools and the
core libraries. We will start by going through the SDK and build tool improvements.
The new features in these areas include the improvement to the command line
interface, compiler optimization and so on.

Then we will cover various improvements to the core libraries, which come from
Microsoft and System namespaces. The new features that have been added to these
libraries include better observability improvements, new JSON features, improved
RegEx, the ability to use TAR compression and several other improvements. Finally,
we will go through the deprecated features of .NET 7 and breaking changes that
have been introduced into the platform.
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Chapter 4: MAUI and Cross-platform Native Applications - MAUI, which stands
for Multi-platform App Ul, is a framework that allows developers to build native
applications that can be compiled to run on Windows, Mac OS, iOS, and Android.
The intention behind this framework was that the same code base can be used to
build an executable for any platform. And this includes both desktop computers
and mobile devices.

In this chapter, you will learn how to use MAUI to build any type of a native
application that the framework supports. You will learn how to set up your code
base in such a way that you would then be able to compile your code into any type
of executable. Some platforms supported by MAUI have some limitations in terms
of what you can and can’t do on them. And in this chapter, you will get to know
those limitations.

Chapter 5: Database Access with Entity Framework 7 - the server-side components
of web applications are often required to access a database of some sort. Usually,
this is done via an object-relational mapper (ORM), which abstracts away the
database access and make it possible to manipulate data directly in the code.
ASP.NET Core comes with its own ORM, which is known as Entity Framework
Core. In this chapter, we will have a look at the latest version of this ORM - Entity
Framework 7.

In this chapter, we will first examine the fundamentals of relational databases that
Entity Framework 7 was designed to work with. Then you will learn how to use
the ORM itself. There are a few ways you can set up the ORM inside your ASP.
NET Core application. And in this chapter, we will have a look at them all: code-
first and database-first.

Chapter 6: Web Application Types on .NET - introduces the reader to ASPNET
Core - the main framework on .NET thatis designed for building web applications.
We will also have a look at various types of web applications that ASP.NET Core
supports.

First, we will start with ASPNET Core fundamentals that are common to all ASP.
NET Core application types. Following this, we will have a look at Web API, which
is a type of an application that provides REST API for incoming HTTP requests
but doesn’t have any web pages. We will then move on to model-view-controller
(MVCQC) applications, which allow the web pages to be rendered dynamically
depending on the controller actions and the data from models. Finally, we will
cover Razor Pages, which is a type of ASPNET Core application where each web
page has a server-side object associated with it.



Chapter 7: Blazor and WebAssembly on .NET - Blazor is a framework that allows
developers to write .NET code that can be executed in browsers. This can be
achieved in two ways - either by using Blazor WebAssembly or Blazor Server.

Blazor WebAssembly application is compiled into an executable that can run
directly in browsers. It can also be hosted inside a standard ASPNET Core
application. Blazor Server, on the other hand, runs all its code on the server. In this
case, the component in the browser will be communicating with the code on the
server in real time via SignalR. Each of these hosting models has its pros and cons,
even though the code would be very similar. This chapter provides an overview of
all these hosting models.

Chapter 8: SignalR and Two-way Communication - introduces SignalR - an
inbuilt ASPNET Core library that allows the client and the server to engage in
two-way real-time communication. The chapter shows how to build server-side
components of SignalR, as well as demonstrating how to set up various types of
its clients.

We will cover two types of SignalR clients - JavaScript and .NET. Both client
types can be either used in-browser or as stand-alone applications. For example,
JavaScript is a language that is native to in-browser applications. However, with
technologies like Node.js, it can also be used in stand-alone applications. .NET is
primarily used in stand-alone applications. But with a technology like Blazor, it
can be executed in the browser as well.

Chapter 9: gRPC on ASP.NET Core - gRPC is a wrapper protocol that relies on
HTTP/2 and enables efficient exchange of messages. This chapter demonstrates
how to enable gRPC communication on ASP.NET Core. We will cover all the
fundamental concepts of gRPC. You will learn Protobuf, which is the messaging
protocol that gRPC uses. You will learn how to use Protobuf to set up both server
and client-side gRPC components.

You will learn all four call types that gRPC supports, which are unary, server-
streaming, client-streaming, and bi-directional streaming. Finally, you will get
familiar with all the data types that Protobuf supports.

Chapter 10: Machine Learning with ML.NET - ML.NET is a library that allows
developers to build machine learning application on .NET with relative ease. For
example, the library makes it possible to select an ML algorithm and generate
model for it in C# code. This model can then be re-used for multiple scenarios.
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In this chapter, you will learn how to use ML.NET. First, we will go through its
most fundamental features. Then, we will create some sample ML models by
using some of its most popular algorithms. You will then learn the fundamentals
of training and evaluating your ML model. And you will also be shown how to
use a low-code model builder to build an ML model in a graphical user interface.

Chapter 11: Microservices and Containerization on .NET 7 - Large-scale
applications are often deployed as interconnected microservices that can be
scaled out individually. And usually, the best way to deploy microservices is via
containers. This will ensure that each service behaves consistently regardless of
whatenvironmentit’s deployed on. Because it runsinits ownisolated environment,
it won't be affected by any processes that happen on the operating system of the
host machine, unless it has been explicitly exposed to such processes.

This chapter will show you how to apply orchestration to .NET 7 applications.
It will walk your through .NET 7 Docker container images and the process of
integrating Docker functionality with your .NET projects. Then you will learn the
basics of container orchestration. For this purpose, we will have a look at Docker
Swarm and Kubernetes.
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