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Preface

If you are new to programming or an experienced professional looking to enhance your 
skills, these pages will provide you with the information and tips you need to succeed in 
the .NET ecosystem, which is constantly evolving.

From Chapter 1’s Introducing to C# 13 and .NET 9  to Chapter 16's Packaging and 
Deployment, each chapter is carefully organized to build on what you already know while 
presenting new ideas at a pace that you can easily handle.  

In this book, you will discover the remarkable flexibility of the C# language and the .NET 
system.  It will guide you through object-oriented programming, working with data using 
Entity Framework Core, utilizing LINQ to modify data in a concise and elegant manner, 
and leveraging ASP.NET Core and Blazor for modern web development.

I hope that this book not only helps you learn how to code but also inspires you to do so, 
providing you with the tools to solve complex problems in innovative ways and adding 
your own unique perspective and will to the world of software development. 

Chapter 1: Introducing to C# 13 and .NET 9 -   This chapter guid you through the key stages 
of configuring your development environment and acquiring fundamental knowledge of 
C# programming.This first chapter establishes a solid foundation for your coding journey.

Here, you will find the step-by-step installation procedure for the .NET software 
development kit (SDK)—an essential tool for any developer—as well as guidance on how 
to select an appropriate integrated development environment (IDE).  

Chapter 2: C# Fundamentals - Originally part of the .NET framework, C# has proven to be 
a top option in software development for Microsoft because of its scalability, dependability, 
and simple syntax.  The first part looks at the basic structural guidelines and conventions 
needed to write C# programs.  From here, the trip delves into an in-depth study of data 
types, revealing the nuances of integers, floats, strings, and Booleans—the fundamental 
building blocks of data storage and processing. 

Chapter 3: Harnessing the Code - In this chapter, we will use iterative techniques to explore 
iteration and learn how to effectively navigate data.  We will clarify type conversion and 
type casting as we proceed, thereby equipping you with the tools to properly manage 
data.  Furthermore, we will cover the principles of robust error management and exception 
handling, enabling you to produce consistent and reliable code.  
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Chapter 4: Functions In-depth - In this chapter, we will find ways to improve your code’s 
modularity and adaptability.  Techniques for exception handling are discussed to ensure 
robustness and to safeguard your code from unexpected errors.  The need for unit testing 
in C# is also addressed since it helps to preserve code quality and dependability.  

Chapter 5: Building Apps with OOPs- In this chapter,thorough investigations of key 
ideas such as encapsulation and abstraction will help to create strong and safe programs.  
Moving into advanced subjects, we explore inheritance and polymorphism, which enable 
dynamic behavior and code reuse. Along with static and instance members, you will 
investigate constructors, acquiring a clear knowledge of how objects are initialized and 
controlled.

Chapter 6: Mastering Interfaces and Inheriting Classes- This chapter explores 
polymorphism, which enables objects to take on multiple forms; examines inheritance 
as a foundational concept in object-oriented programming, facilitating code reuse; and 
discusses the value of interfaces as contracts for class behavior.  Mastering these basic 
concepts will help you build a solid foundation to enhance your programming skills.  

Chapter 7: .NET Toolbox - Forming one of the basic data types within the .NET framework, 
strings are crucial in many applications.  They provide many features for text manipulation.  
Focusing on the string class and its closely related types—such as DateTime, TimeSpan, 
encoding, and regex—this chapter guides you on an in-depth exploration of the System 
namespace.  We will demonstrate their practical applications in various situations and 
reveal the architectural ideas and design choices that underpin these classes

Chapter 8: Data in Motion- This chapter covers the fundamentals of file operations in 
.NET, including reading and writing text files, handling file and directory exceptions, 
and guaranteeing safe file operations.  We also examine the key role of .NET streams in 
supporting data reading and writing across various sources, including files, networks, 
and memory.  You will also learn about .NET serialization, a strong tool for transforming 
data structures or objects into digital forms for storage or transport.  

Chapter 9: Data Handling with EF Core - This chapter explores Entity Framework Core 
(EF Core), a sophisticated Object-Relational Mapping (ORM) framework designed for 
.NET applications.  EF Core simplifies processes and increases output by utilizing .NET 
objects instead of SQL queries, thereby enabling efficient data management.  

Chapter 10: LINQ Unleashed- This chapter delves into the intricacies of Language 
Integrated Query (LINQ), a powerful C# feature that enables programmers to query and 
manipulate data seamlessly across multiple data sources.  You will learn to use LINQ 
with various data types—including collections, databases, XML, and JSON—by means of 
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a coherent and expressive syntax.  You will also investigate leveraging LINQ operators, 
lambda expressions, and deferred execution to create efficient designs and adaptable 
queries.  

Chapter 11: ASP.NET Core the Future of Web Development- This chapter introduces 
a modern and flexible framework meant for creating web apps and services, ASP.NET 
Core. Among its cross-platform support, great performance, modular architecture, and 
strong security, the fundamental features and benefits of ASP.NET Core will be revealed.  
Through hands-on activities, you will acquire knowledge of building a simple web 
application, investigating its architecture, adding features, running tests, refining features, 
and efficiently deploying it.  

Chapter 12: Building Powerful Websites with Razor- This chapter covers Razor Pages, 
a key feature of ASP.NET Core that utilizes a page-oriented approach to transform web 
development.  Emphasizing obvious separation of concerns and effective data management, 
Razor Pages simplifies the process by combining C# and HTML into a single file.  Using 
Razor syntax, Tag Helpers, layouts, and partials, you will learn how to create and control 
Razor Pages using the .NET Core framework to build dynamic and responsive online 
applications.  Form management, user input processing, data validation, and fundamental 
Create, Read, Update, Delete (CRUD) activities using Razor Pages are all covered in the 
chapter.  

Chapter 13: Website Development Using MVC Pattern- This chapter explores the Model-
View-Controller (MVC) architecture within the ASP.NET Core framework, a powerful 
tool for creating modern web applications.  You will learn to create views and controllers, 
set up MVC routing, use Entity Framework Core to handle data, apply strong form 
validation, and use ViewModels to simplify your development process.  

Chapter 14: Mastering Web Services- This chapter provides a comprehensive overview 
of the various web service domains within the .NET environment, including an analysis 
of their potential as well as their challenges.  Emphasizing strong security policies against 
current cyber threats, it unpacks the complexity of building and using web services from 
basic ideas like RESTful APIs in ASP.NET Core to advanced technologies like gRPC and 
GraphQL.  

Chapter 15: Blazor for UI Development- This chapter explores Blazor, a state-of-the-art 
UI framework using C# for both client-side and server-side programming.  Key subjects 
are thoroughly investigated in it, including Blazor component development, project 
organization, form handling and validation, JavaScript interoperability, CRUD operations 
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with Blazor and Entity Framework Core, differences between Server and WebAssembly 
models, routing, and application testing. 

Chapter 16: Packaging and Deployment- This chapter explores the complexities of 
packaging and distributing .NET applications, including a thorough guide to components 
and libraries, NuGet’s important role, and the process of publishing code for deployment.  It 
highlights the importance of .NET Standard and .NET Core libraries, assembly versioning, 
the Global Assembly Cache (GAC), and strongly named assemblies. 
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Chapter 1
Introduction to C# 13 

and .NET 9

Introduction
Welcome to our journey into the world of C# (pronounced C-Sharp) and .NET (pronounced 
dot-Net) programming. This opening chapter aims to set the stage for our coding study, 
helping you navigate the initial, crucial steps of setting up our development environment 
and knowledge of C# programming. We start exploring the process of selecting an 
appropriate integrated development environment (IDE) and guide you through installing 
the .NET software development kit (SDK), an essential tool in our C# toolkit.

We will also understand the fundamental understanding of the .NET platform, a versatile 
framework central to C# programming. Moreover, we will delve into the diverse types of 
applications that can be crafted using C#, showcasing the extensive adaptability of this 
programming language.

Structure
This chapter covers the following topics:

•	 Introduction to C# and .NET
•	 Choosing the right tools for C# programming
•	 Understanding application types in C#
•	 Deploying cross-platform applications
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•	 Role of integrated development environments 
•	 .NET Framework vs. .NET Core 
•	 Overview of C# and .NET ecosystem
•	 Installing and configuring Visual Studio
•	 Exploring Visual Studio Code for C# development

Objectives
In this chapter, we aim to provide you with a comprehensive understanding of C# and 
.NET programming. Throughout this section, you will gain familiarity with the C# 
language and the .NET platform, learning about their functionalities, advantages, and their 
place in the broader programming landscape. We will guide you through setting up your 
development environment, including the installation and configuration of essential tools 
like Visual Studio, empowering you to select the right tools for various C# programming 
tasks, thereby enhancing your productivity and efficiency. Additionally, you will explore 
the diverse range of applications that can be developed using C#, from desktop and 
web applications to mobile and cloud-based solutions. Another crucial aspect will be to 
understand the intricacies involved in deploying cross-platform applications, along with 
platform-specific configurations and deployment techniques. By comprehending the role 
and utility of IDEs in streamlining the software development process, you will be better 
equipped to make informed decisions.
Furthermore, you will gain insights into the key differences between the .NET Framework 
and .NET Core, aiding you in choosing the appropriate platform for your specific 
development needs. We will also provide an overview of the C# and .NET ecosystem, 
acquainting you with related frameworks, tools, and libraries such as .NET Multi-
platform App UI (.NET MAUI), Unity, and ASP.NET. Finally, you will receive hands-
on guidance for installing and configuring Visual Studio, preparing you to embark on 
your development journey. By the end of this chapter, you will have established a solid 
foundation in C# and .NET programming, empowering you to create and deploy your 
own applications confidently.

Introduction to C# and .NET
C# is a modern, in constant evolution, open-sourced, object-oriented programming 
language developed by Microsoft, envisioned as a part of their .NET initiative. The 
language was designed to offer a mix of the best features from languages like Java™ and 
C++ while incorporating unique elements that deliver power and development flexibility.

Much like Java™, C# is a statically typed, object-oriented language, emphasizing safety 
and simplicity in its syntax. Both languages share similarities like garbage collection, 
exceptions, and the extensive use of libraries for different functionalities. They also 
provide capabilities for threading and synchronization, which are vital for modern, multi-
threaded software.
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However, there are differences, too. One significant distinction is that while Java™ was 
built with a write once, run anywhere philosophy and is thus platform-independent, C# 
was primarily designed for Windows development. But with the introduction of .NET 
Core and its evolution into .NET 5 and beyond, the latter has become increasingly cross-
platform, supporting Android, Linux, iOS, and macOS.

The .NET, or Microsoft .NET initiative, is a comprehensive software development 
framework introduced by Microsoft in the late 1990s and officially launched in 2002. It 
represented a strategic initiative to provide developers with a unified, cohesive environment 
for developing applications that could run on Windows platforms and beyond.

At the core of the .NET initiative was the idea of language interoperability, which would 
allow different high-level languages to communicate seamlessly with one another. Using 
the Common Language Runtime (CLR) and the .NET Framework Class Library (FCL), 
developers could write applications in various .NET compatible languages, such as C#, 
Visual Basic .NET, and F#.

Tip: Interoperability refers to the ability of different systems, devices, or applications 
to connect and communicate in a coordinated way without any effort from the end 
user.

Another significant aspect of the .NET initiative was the concept of managed code. 
Managed code is executed by the .NET CLR, which offers services like garbage collection, 
exception handling, and security, simplifying application development by automating 
routine or complex tasks.

The .NET Framework also introduced the idea of software as a service (SaaS), highlighting 
the web services aspect of development. It is a model where the software is provided as a 
service over the Internet, which can be used by other software applications, irrespective 
of platform or language.

The .NET Framework, from 1.0 to 4.8, is closely tied to the Windows operating system, 
forming the backbone of many applications from Microsoft and other enterprises. Microsoft 
continues to maintain .NET Framework 4.8 despite the arrival of its new brother, .NET 
Core.

Hence, the .NET initiative represented a significant shift in the approach to software 
development by Microsoft, emphasizing interoperability, service-oriented architecture, 
and managed code, making application development more streamlined and efficient.

C# programming and the .NET platform form a potent combination. They have continued 
to evolve from their beginnings to the present day with a new long-term support 
(LTS) version every two years, offering programmers a robust, versatile, and efficient 
environment for creating powerful, modern applications. The LTS means it gets updated 
and receives security fixes for three years after the official launch. A non-LTS version is 
released every two years, with one year of support. So, we have one new version of .NET 
every year. Despite sharing roots and similarities with Java™, the pair has charted its 
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unique path in the programming world. With their recent cross-platform capabilities, they 
are showing no signs of slowing down.

What is new in C# 13
In this chapter, we will see the innovative elements that C# 13 introduces.

Let us briefly describe how it has grown since its first release. Generics were introduced 
with C# 2.0, allowing us to design classes, interfaces, and functions with placeholders 
for the data type they store or use. It enabled more type-safe collections and increased 
performance by eliminating boxing and unboxing requirements. Iterators and partial 
types were also implemented, improving how we wrote code and organized our projects. 
C# 3.0 introduced many new improvements, the most notable of which was Language-
Integrated Query (LINQ), which provided an SQL-like syntax for querying data sets 
directly from C#.

C# 4.0 improved interoperability with other languages and systems, making it more 
dynamic and versatile. Key features include the dynamic type, which allows operations 
to avoid compile-time type verification and defer binding until runtime. It made coding 
with COM objects, dynamic programming languages, and reflection easier and less error-
prone.

C# 5.0 added the async and await keywords, significantly simplifying asynchronous 
programming. These keywords enabled developers to construct asynchronous code that 
is easy to read and maintain while approximating synchronous code in structure. C# 6.0 
and 7.0 included syntactic sugar and new capabilities such as expression-bodied members, 
pattern matching, and tuples, reducing code complexity and boosting readability and 
conciseness. C# 8.0 included nullable reference types and more powerful pattern-matching 
capabilities, which improved the language’s type safety and control flow. C# 9.0 and 10.0 
were designed to make the language more concise and expressive by introducing records 
for immutable data structures, init-only properties, and pattern-matching improvements. 
C# 11, which builds on these advancements and becomes the language to the language of 
the year 2023.

C# 13 introduces several new features and changes to improve the programming 
experience, streamline syntax, and give additional functionality.

The primary constructors’ feature, which has been expanded to be usable in any class 
and struct, is a significant addition. Unlike prior versions, which restricted primary 
constructors to record types, developers can now use this feature more liberally, allowing 
for more straightforward and concise class and struct definitions.

Collection expressions are another novel feature in C# 13. This feature reveals a more 
concise syntax that facilitates the generation of common collection values, encouraging 
code brevity and enhancing readability. This improved syntax is intended to give 
developers a more efficient way of working with collections.
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C# 13 improves lambda expressions with default lambda parameters. This enables 
developers to assign default values to lambda expression parameters. This enhancement 
offers flexibility and simplicity to the definition and use of lambda expressions in diverse 
circumstances.

Furthermore, an alias of any type is a new feature introduced with Visual Studio 17.6 
Preview 3. This feature increases the language’s adaptability by enabling more robust and 
flexible type aliasing.

Inline arrays were also implemented to the C# 13 runtime as part of the previous .NET 9 
preview. This enhancement enhances the language’s array handling features, resulting in 
a more integrated and fluid array utilization experience.

Finally, interceptors are introduced as an experimental feature, providing new code 
generation and modification opportunities. Interceptors allow generators to reroute code, 
allowing for context-specific optimization and improving generated code functionality 
and efficiency. This broadens the scope of code modification and optimization options in 
C# programming.

The primary constructors extend to all classes and structs, letting us add parameters 
directly to class declarations for property initialization and method/property accessor 
usage.

Lambda expressions now support default parameter values, streamlining methods, and 
local function argument handling. The using alias directive no longer limits to named 
types. Creating semantic aliases for tuples, arrays, pointers, and other types is now 
possible.

Choosing the right tools for C# programming
Choosing the right tools can drastically impact our efficiency, code quality, and work. 
Each tool serves a specific purpose and choosing which tool to use can mean the difference 
between a smooth workflow and a choppy one. Let us have a detailed look at the essential 
pillars of C# programming tools.

Integrated development environment
The IDE is the platform where we write our code. Microsoft’s Visual Studio is an excellent 
IDE for C# programming. It is a fully featured tool that offers an integrated debugger, a 
code editor with IntelliSense (an auto-completion tool to increase speed and accuracy), 
support for various project configurations, and much more. However, it is possible to 
use a lighter solution using Visual Studio Code. It is a more streamlined editor that still 
supports a wide range of languages and has robust community support for extensions.


