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From Your First Line of Code to
Building Professional-Grade Software

This book takes you from zero programming experience to advanced profi-
ciency in modern C# and the .NET ecosystem. You will learn every essential
concept through clear explanations, complete working code examples, real-
world applications, and professional best practices. By the end, you will be
equipped to design, build, test, and maintain production-quality software using
one of the world’s most powerful programming languages. Whether you are a
career changer, a student, or an experienced developer adopting C#, this book
serves as both your learning path and long-term reference.



Introduction

Programming is one of the most valuable skills you can acquire in the modern
world. It empowers you to build software that solves real problems, automates
tedious tasks, creates beautiful experiences, and even shapes how billions
of people interact with technology every day. But for anyone starting out,
programming can feel intimidating. There are unfamiliar concepts, strange
symbols, and a steep learning curve that seems impossible to climb.

This book exists to make that journey clear, structured, and achievable.

You do not need any prior programming experience to begin. If you can
read English and follow logical instructions, you have everything you need. We
start from absolute fundamentals: what a program is, how computers execute
instructions, and how to write your first lines of C# code. From there, we build
systematically, introducing each new concept only after the previous ones are
firmly established. By the time you reach advanced topics like asynchronous
programming, memory-efficient data structures, and architectural design pat-
terns, you will have the deep understanding needed not just to use these tools,
but to understand why they exist and when to apply them.

Why C#?

C## is one of the most widely used programming languages in the world, power-
ing everything from enterprise business applications and web services to video
games, mobile apps, artificial intelligence systems, and cloud infrastructure. It
was designed by Microsoft engineer Anders Hejlsberg, who also created Turbo
Pascal, Delphi, and TypeScript. Development began in 1999 under the internal
codename “Cool” (C-like Object-Oriented Language), and C# 1.0 shipped in
January 2002.

What makes C# special is its balance of power and accessibility. It is a
strongly typed language, meaning the compiler catches many errors before
your program even runs. It supports multiple programming paradigms: object-
oriented, functional, event-driven, and more. And it has evolved rapidly since
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its inception, with major new versions released roughly every year, each adding
features that make code cleaner, safer, and more expressive.

As of this writing, C# 12 is the latest stable version (released November
2023 alongside .NET 8), and C# 13 shipped in November 2024 with .NET
9. The language continues to evolve, incorporating ideas from functional
programming, improving null safety, and adding performance optimizations.
This book covers modern C# comprehensively, teaching you the language as
it is used today by professional developers, not as it was taught a decade ago.

What Is .NET?

C# is a language, but it needs a platform to run on. That platform is .NET (pro-
nounced “dot net”). The history of .NET can be confusing because Microsoft
has released several variants over the years:

* The original .NET Framework launched in 2002 alongside C#. It was
powerful and widely used, but it ran only on Windows and was proprietary
software.

* .NET Core was introduced in 2016 as a modern, cross-platform, open-
source rewrite of the framework. It could run on Windows, Linux, and
macOS, and it delivered dramatically better performance.

* .NET 5, released in November 2020, unified these separate lines into a
single platform. Starting with .NET 5, Microsoft dropped the “Core” from
the name and committed to a single, cross-platform, open-source .NET
for all scenarios.

Today, when we say “NET, we mean this unified platform: .NET 6, .NET 7,
.NET 8, .NET 9, and beyond. All of these versions use the same C# compiler
and share the same core libraries. This book targets .NET 8 as its primary
runtime (the latest long-term support release), while noting features from
newer versions where relevant.

How This Book Is Structured

The book is organized into fifteen chapters that build on each other in a
deliberate progression:
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Chapters 1 through 4 establish the absolute fundamentals. You will set
up your development environment, learn how variables and data types work,
master control flow (if statements and loops), and organize your code into
methods. By the end of Chapter 4, you will be able to write small but complete
programs that solve practical problems.

Chapters 5 through 7 introduce object-oriented programming, the
paradigm that C# is built around. You will learn about classes, objects,
inheritance, polymorphism, interfaces, and abstraction. These chapters
also cover the SOLID design principles that separate amateur code from
professional architecture.

Chapters 8 and 9 focus on working with collections of data. You will explore
arrays, lists, dictionaries, sets, and other collection types, then learn LINQ
(Language Integrated Query), one of C#’s most powerful features for filtering,
transforming, and aggregating data.

Chapters 10 and 11 cover robustness and reactivity: exception handling, file
I/0, delegates, events, and lambda expressions. These are the tools that make
your programs handle errors gracefully and respond to user actions and system
events.

Chapter 12 tackles one of the most important skills in modern development:
asynchronous programming and multithreading. You will learn async/await,
Task-based patterns, thread safety, and synchronization primitives. This
chapter is essential for writing responsive applications and scalable server
code.

Chapter 13 dives into advanced language features that make C# uniquely
powerful: nullable reference types, records, pattern matching, spans, and
more. These features help you write code that is safer, more concise, and more
performant.

Chapter 14 covers the modern .NET development ecosystem: the
command-line interface, NuGet package management, dependency injection,
reflection, attributes, unit testing, debugging, and security best practices.
These are the tools and practices you will use every day as a professional
developer.

Chapter 15 brings everything together with design patterns, clean code
principles, project organization strategies, and performance optimization
techniques. This chapter bridges the gap between knowing C# syntax and
being able to architect real-world software systems.
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How to Use This Book

Read this book in order. Each chapter depends on concepts introduced earlier,
so skipping ahead will leave gaps in your understanding. As you read, type out
the code examples yourself rather than copying and pasting. The physical act
of typing helps solidify your understanding, and you will catch subtle details
that you might otherwise miss.

Every code example in this book is complete and self-contained. You can
copy any example into a file, compile it, and run it immediately. There are
no placeholder sections, no “fill in the rest yourself,” and no dependencies on
omitted code from other chapters. If a concept requires a full application to
demonstrate, that application is provided in its entirety.

Do not rush. Programming is a skill that develops through practice and
reflection. If a concept does not click immediately, reread the explanation,
experiment with the code, try modifying it, and come back to it later. The
best way to learn programming is to write programs, break them, fix them, and
repeat.

What You Will Be Able to Do After This Book

By the time you finish this book, you will be able to:

» Write idiomatic, modern C# code that follows professional conventions
and best practices.

* Design and implement object-oriented systems using classes, interfaces,
inheritance, and polymorphism.

* Apply SOLID principles to create maintainable, testable, and extensible
architectures.

* Work fluently with LINQ to query and transform data from any source.

* Handle exceptions robustly, ensuring your programs fail gracefully under
error conditions.

* Write asynchronous code using async/await that is responsive, scalable,
and free of deadlocks.

* Manage concurrent access to shared resources safely using locks,
semaphores, and concurrent collections.
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* Use advanced language features like records, pattern matching, nullable
reference types, and spans effectively.

* Build, test, debug, and publish .NET applications using the modern
toolchain.

* Understand memory management, garbage collection, and performance
optimization at a practical level.

» Apply common design patterns appropriately to solve recurring architec-
tural problems.

* Read and understand existing C# codebases with confidence.

Most importantly, you will have developed a deep mental model of how C#
works, not just a surface-level familiarity with its syntax. This understanding
is what allows you to adapt when requirements change, debug unfamiliar
problems, and continue learning as the language evolves.

Let’s start.



Chapter 1: Getting Started with
Programming and C#

Before we write a single line of code, let us establish what programming
actually is, why C# is an excellent choice for learning it, and how to set
up your development environment. This chapter assumes you have no prior
programming experience and builds your understanding from the ground up.

What Is Programming and Why C#?

At its core, programming is the act of giving precise instructions to a computer
so that it performs a useful task. Computers are incredibly fast and reliable, but
they are also literal-minded: they do exactly what you tell them to do, nothing
more and nothing less. If your instructions are unclear or contain errors, the
computer will either produce incorrect results or refuse to run at all.

A program is simply a sequence of such instructions, written in a language
that both humans and computers can understand. Programming languages
exist as a bridge between human thought and machine execution. You write
code in a programming language, and tools called compilers or interpreters
translate your code into instructions the computer’s processor can execute.

There are hundreds of programming languages, each with its own strengths.
C# stands out for several reasons:

It is designed for clarity. C# was created with the goal of being easy to
learn while remaining powerful enough for any task. Its syntax is clean and
readable, and it enforces rules that prevent many common errors.

It is versatile. With C#, you can build desktop applications, web appli-
cations, mobile apps, video games (using the Unity engine), cloud services,
artificial intelligence systems, and more. Learning C# opens doors to many
different kinds of software development.

It has a massive ecosystem. The .NET platform that runs C# code includes
thousands of libraries for everything from database access to cryptography to
image processing. You rarely need to start from scratch.
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It is widely used in industry. Millions of developers use C# professionally.
Major companies like Microsoft, Amazon, IBM, and Autodesk rely on it for
critical systems. A strong foundation in C# is a valuable career asset.

It evolves rapidly. Microsoft releases new versions of C# roughly ev-
ery year, each adding features that make the language more expressive and
developer-friendly. You will be learning a modern language, not a legacy one.

The .NET Ecosystem Explained

To write and run C# programs, you need the .NET platform. Think of .NET as
the foundation on which your C# code runs. It provides:

* The runtime: Software that manages how your program executes, han-
dles memory, and coordinates with the operating system.

* The class library: A vast collection of pre-built code that you can use.
Need to read a file? Work with dates? Connect to a database? The .NET
class library has you covered.

* The compiler: A tool that translates your C# code into a form the runtime
can execute.

As mentioned in the introduction, the history of .NET involves several
different products. Here is the simplified story:

In 2002, Microsoft released the original .NET Framework (versions 1.0
through 4.8). It was tightly integrated with Windows and used by countless
enterprise applications. However, it could not run on Linux or macOS, and its
code was proprietary.

In 2016, Microsoft released .NET Core, a completely rewritten version that
was open-source, cross-platform, and significantly faster. Developers who
wanted modern, cloud-native applications began migrating to .NET Core.

Over time, this created confusion. Should you use the old .NET Framework
or the new .NET Core? Which libraries are available on which platform?
To solve this problem, Microsoft unified everything starting with .NET 5 in
November 2020. From that point forward, there is only one .NET: cross-
platform, open-source, and continuously improved.

The naming scheme after unification is straightforward:
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* NET 5 (November 2020)
* .NET 6 (November 2021)
* .NET 7 (November 2022)
* .NET 8 (November 2023)
* NET 9 (November 2024)

Each version adds new features and performance improvements. Microsoft
provides long-term support (LTS) for every other release (.NET 6, .NET 8, NET
10, etc.), guaranteeing security updates for three years. Standard-term support
(STS) releases (NET 7, .NET 9, etc.) are supported for one year. For production
applications, LTS releases are recommended.

This book uses .NET 8 as its primary target because it is the most recent
LTS release and represents the current stable baseline for professional devel-
opment. Code written for .NET 8 will generally run on newer versions as well.

Installing Your Development Environment

Before writing code, you need to install the necessary tools. You have two main
options:

Option 1: Visual Studio Code (free, cross-platform)

Visual Studio Code is a lightweight, free code editor that works on Windows,
macOS, and Linux. It is excellent for learning C# and is widely used by
professional developers.

1. Download and install Visual Studio Code from https: //code.visualstudio.com
2. Install the .NET 8 SDK from https: //dotnet.microsoft.com/download /dotnet /8.0

3. In Visual Studio Code, install the “C#” extension by Microsoft (search for
it in the Extensions view)

Option 2: Visual Studio (free Community edition on Windows)

Visual Studio is a full-featured integrated development environment (IDE)
from Microsoft. It provides extensive tooling, debugging features, and project
templates. The Community edition is free for individuals and small teams.

1. Download Visual Studio 2022 Community from https: //visualstudio.microsoft.com /vs,

2. During installation, select the “NET desktop development” workload
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3. Visual Studio includes the .NET SDK, so no separate download is needed

Both options are excellent. Visual Studio Code is lighter and works on all
platforms. Visual Studio provides more built-in features but is Windows-only
(the Mac version has been discontinued). For this book, examples will work
with either tool, and command-line instructions are provided where relevant.

Let us verify your installation. Open a terminal (Command Prompt on
Windows, Terminal on macOS or Linux) and type:

dotnet --version

You should see a version number like 8.0.x. If you see this output, your .NET
SDK is installed correctly and ready to use.

Understanding How Code Becomes a Program

When you write C# code, you are creating text files containing human-
readable instructions. These files alone cannot run on a computer. They must
go through a process called compilation.

Here is the full journey from your code to a running program:

1. You write source code. You create one or more files with the .cs extension
(for C#). These files contain your program’s logic in the C# language.

2. The compiler translates your code. The C# compiler (called Roslyn)
reads your source code, checks it for errors, and translates it into an
intermediate form called Intermediate Language (IL), also known as Com-
mon Intermediate Language (CIL). This step is called compilation. If the
compiler finds errors in your code, it reports them and stops. You must
fix the errors before compilation can succeed.

3. The compiled code is packaged. The IL, along with metadata describing
your types and their relationships, is stored in a file called an assembly.
For most applications, this is a .dll (dynamic link library) or .exe (exe-
cutable) file.

4. The runtime executes your code. When you run your program, the
NET runtime loads the assembly. A component called the Just-In-Time
(JIT) compiler translates the IL into native machine code specific to your



Chapter 1: Getting Started with Programming and C# 1

computer’s processor architecture. This translation happens at runtime,
which is why it is called “just-in-time” The JIT-compiled code then
executes directly on your CPU.

This two-step process (compile to IL, then JIT compile to native code at
runtime) has several advantages:

* Cross-platform compatibility: The same IL can run on any platform that
has a .NET runtime. Your C# code does not need to be recompiled for
Windows, Linux, or macOS.

* Optimization: The JIT compiler can optimize code based on the actual
hardware it is running on.

» Safety: The runtime performs checks to ensure your code is safe, pre-
venting many types of memory corruption and security vulnerabilities.

Modern .NET also supports a feature called Native AOT (Ahead-of-Time)
compilation, which compiles your code to native machine code at build time
rather than at runtime. This can improve startup performance and reduce
memory usage. We will cover this in Chapter 14.

Writing Your First C# Program

Let us write your first complete C# program. We will use the .NET command-
line interface (CLI) to create a new project, write code, and run it.

Open your terminal and navigate to a directory where you want to store
your projects. For example:

mkdir csharp-learning
cd csharp-learning

Now create a new console application:

dotnet new console -n FirstProgram
cd FirstProgram

The dotnet new console command creates a new project using the con-
sole application template. The - n flag specifies the project name. Let us look at
what was created. Open the file named Program. cs in your editor. You should
see something like this:
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// This is your first C# program
// It prints "Hello, World!" to the console

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

This is a complete, working C# program. Let us break down what each part
means.

The line Console.WriteLine("Hello, World!"); does three things:

* Console is a class provided by .NET that represents the console window
(the text interface where your program outputs information and receives
input).

* WritelLine is a method of the Console class that writes text followed by
a newline character to the console.

* "Hello, World!" is a string literal: text enclosed in double quotes that
you want to display.

The semicolon at the end of the line is required. In C#, most statements
must end with a semicolon. It tells the compiler where one instruction ends
and the next begins.

Now run your program:
dotnet run

You should see the output:
Hello, World!

Congratulations. You have just written, compiled, and executed your first
C# program.

Reading and Understanding C# Syntax

Let us examine a slightly more complete version of the program that shows the
traditional structure of a C# application. Create a new file called ProgramTra-
ditional.cs with the following content:
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// Traditional C# program structure
// This demonstrates the class and method that contain your code

using System;

namespace FirstApplication

{
// Every console application needs a class with a Main method
class Program
{
// The Main method is where program execution begins
static void Main(string[] args)
{
Console.WriteLine("Hello from the traditional structure!");
Console.WritelLine("This program demonstrates basic C# syntax.");
}
}
b

Let us explain each element:
using System;

The using directive tells the compiler that you want to use types from the
System namespace. A namespace is a container for related types (classes,
interfaces, etc.). The System namespace contains fundamental types like
Console, String, Int32, DateTime, and many others. Without this directive,
you would need to write System.Console.WritelLine(...) instead of Con-
sole.WriteLine(...).

namespace FirstApplication

Namespaces organize code into logical groups. They prevent naming
conflicts and make it easier to find related types. In larger projects, you
typically have multiple namespaces. The curly braces { } define the scope
of the namespace: everything inside them belongs to that namespace.

class Program

A class is a blueprint for creating objects. It defines data and behavior. Every
C# console application must have at least one class containing a Main method.
By convention, this class is named Program, but you can choose any valid name.

static void Main(string[] args)

This is the entry point of your application: the first method that runs when
the program starts. Let us break down its signature:
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* static means this method belongs to the class itself, not to any particular
instance of the class. It can be called without creating an object.

* void means this method does not return a value.

* Main is the required name for the entry point method.

* string[] args is an array of strings that contains command-line argu-
ments passed to the program when it is launched. We will cover arrays
and parameters in later chapters.

Console.WritelLine(...)

As mentioned earlier, this writes text to the console followed by a newline.
You can call it multiple times to display multiple lines of output.

To run this version of the program, you need to replace the contents of
Program. cs with this code, or create a new project. Let us modify the existing
Program.cs:

using System;

namespace FirstApplication

{
class Program
{
static void Main(string[] args)
{
Console.WriteLine("Hello from the traditional structure!");
Console.WriteLine("This program demonstrates basic C# syntax.");
}
}
}

Run it with dotnet run and you should see:

Hello from the traditional structure!
This program demonstrates basic C# syntax.

Modern C# Program Structure

The traditional structure shown above is still valid and widely used, especially
in larger projects. However, modern C# (starting with version 9) supports a
simpler format called “top-level statements.” This is what you saw in the first
program:
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Console.WriteLine("Hello, World!");

With top-level statements, the compiler automatically generates the
namespace, class, and Main method behind the scenes. Your code runs as
if it were inside a Main method. This reduces boilerplate and makes small
programs much cleaner.

Both styles are correct. The choice depends on your needs:

* Use top-level statements for simple scripts, learning exercises, and small
applications.

* Use the traditional structure when you need explicit control over names-
paces, when working in large teams with established conventions, or
when the clarity of explicit structure is valuable.

This book uses top-level statements for simple examples and the traditional
structure when demonstrating concepts that benefit from explicit class and
method definitions.

Compiling and Running Your Code

You have already used dotnet run to execute your programs. Let us under-
stand what this command does and explore other useful commands.

dotnet run builds and runs your project in a single step. It first compiles
the code (if needed), then launches the resulting executable. This is the most
convenient command during development because you can make changes to
your code and immediately test them.

dotnet build compiles your project without running it. This is useful
when you want to check for compilation errors without executing the program,
or when you need the compiled output files for some other purpose.

dotnet publish prepares your application for deployment. It creates a
folder containing everything needed to run the application on another com-
puter, including the runtime if you choose a self-contained deployment. We
will cover publishing in detail in Chapter 14.

Let us try building our project:
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dotnet build

You should see output indicating that the build succeeded, along with
information about where the compiled files were placed (typically ina bin/De-
bug/net8.0 directory).

Comments in C# Code

You may have noticed lines starting with // in the code examples above. These
are comments: text that the compiler ignores but humans can read. Comments
are essential for explaining your code, documenting decisions, and making your
programs maintainable.

C# supports three types of comments:

Single-line comments: Start with // and extend to the end of the line.

// This is a single-line comment
int x = 5; // You can also put a comment at the end of a code line

Multi-line comments: Start with /* and end with */. Everything between
them is ignored, even if it spans multiple lines.

/* This is a multi-line comment.

It can span multiple lines.

Useful for longer explanations. */
int y = 10;

XML documentation comments: Start with /// and are used to generate
formal API documentation. These are especially useful in libraries and large
projects.
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/// <summary>

/// Calculates the sum of two numbers.

/// </summary>

/// <param name="a">The first number.</param>
/// <param name="b">The second number.</param>
/// <returns>The sum of a and b.</returns>

int Add(int a, int b)

{

return a + b;

}

Good commenting practice:

* Explain why you did something, not what the code does (the code should
be clear enough to show what it does).

* Keep comments up to date. Outdated comments are worse than no
comments at all.

* Use meaningful variable and method names so that fewer comments are
needed.

Your First Interactive Program

Let us write a program that takes input from the user and responds to it. This
demonstrates reading from the console, which is the other half of console I/O
(input/output).

Replace the contents of Program. cs with:

using System;
// A simple interactive program that greets the user by name

Console.Write("What is your name? ");
string name = Console.ReadLine();

Console.WriteLine($"Hello, {name}! Welcome to C# programming.");

Let us examine the new elements:

Console.Write (without “Line”) writes text to the console without adding
a newline at the end. This allows the user’s input to appear on the same line as
the prompt.
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Console.ReadLine() reads a line of text from the user’s input and returns
it as a string. The program pauses execution until the user types something
and presses Enter.

string name = Console.ReadlLine(); declares a variable called name of
type string and assigns the user’s input to it. We will cover variables and types
in depth in the next chapter.

$"Hello, {name}!" is a string interpolation expression. The dollar sign $
at the beginning tells C# that this string contains expressions to be evaluated.
Anything inside curly braces { } is treated as a C# expression and its value is
inserted into the string. This is a clean way to combine text and variables.

Run this program with dotnet run. When prompted, type your name and
press Enter:

What is your name? Alice
Hello, Alice! Welcome to C# programming.

Chapter Summary
In this chapter, you have:

* Learned what programming is and why C# is an excellent language for
both learning and professional development.

* Understood the history and structure of the .NET ecosystem, including
the unification starting with .NET 5.

* Installed the necessary tools to write and run C# programs.

* Learned how C# code goes from source files to running applications
through compilation and the .NET runtime.

* Written your first C# programs, both in modern top-level statement style
and traditional class-based structure.

* Understood basic C# syntax including statements, namespaces, classes,
methods, and comments.

* Used ConsoleWriteLine for output, Console.ReadLine for input, and
string interpolation for combining text with variables.

e Learned the basic .NET CLI commands: dotnet new, dotnet run, and
dotnet build.
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You now have a working development environment and a foundational
understanding of how C# programs are structured. In the next chapter, we
will dive into the building blocks of all programs: variables, data types, and
operators. These concepts are fundamental to everything you will do in C#, so
take your time to understand them thoroughly.



Chapter 2: Variables, Data Types, and
Operators

Every program manipulates data. Whether it is calculating interest rates,
displaying user profiles, processing images, or running artificial intelligence
algorithms, all of these tasks involve storing information and performing op-
erations on it. This chapter covers the fundamental mechanisms C# provides
for working with data: variables, data types, literals, and operators.

What Are Variables and Why Do We Need Them?

A variable is a named storage location in your program’s memory. It holds a
value that you can read, modify, and use in calculations. Think of a variable as
a labeled box: you give it a name (the label), put something inside it (the value),
and later retrieve or change what is inside.

Without variables, your program could only work with fixed, hardcoded
values. You could not store user input, track changing state, or build flexible
algorithms. Variables are the foundation of all dynamic behavior in program-
ming.

In C#, every variable has three characteristics:
1. A name (identifier) that you use to refer to it in your code.
2. A type that determines what kind of data it can hold.

3. A value which is the actual data currently stored in the variable.

Here is a simple example:
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using Systenm;
// Declaring and using variables

int age = 25;
string name = "Alice";
double height = 1.68;

Console.WriteLine($"Name: {name}");
Console.WriteLine($"Age: {age}");
Console.WriteLine($"Height: {height} meters");

This program declares three variables, each with a different type, and then
uses them in output statements. The types int, string, and double determine
what kind of values each variable can store. We will explore each of these types
in detail.

Naming Variables: Rules and Conventions

Before diving into types, let us cover how to name variables properly, since this
affects both correctness and readability.

Rules (enforced by the compiler):

* Avariable name must start with a letter or underscore (_).

* After the first character, you can use letters, digits, or underscores.

* Variable names are case-sensitive: age, Age, and AGE are three different
variables.

* You cannot use C# keywords as variable names (words like int, class,
if, etc.).

Conventions (not enforced, but strongly recommended):

¢ Use PascalCase for class and method names: CalculateTotal, UserName.

* Use camelCase for variable and parameter names: userName, total-
Count, isValid.

* Choose descriptive names that reveal intent: customerAge is better than
ca; orderTotal is better than x.

* Avoid single-letter names except in very short, obvious contexts (like loop
counters).

Here are examples of good and bad naming:
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using Systenm;

// Good naming practices

int customerCount = 42;

string productName = "Laptop";

bool isOrderComplete = true;

double totalPriceInDollars = 1299.99;

// Bad naming practices (avoid these)

int x = 42; // What does x represent?

string s = "Laptop"; // Too vague

bool flag = true; // What is this flag for?

int custCnt = 42; // Abbreviations hurt readability

Console.WriteLine($"Customer count: {customerCount}");

Primitive Data Types in C#

C# provides a rich set of built-in types for representing different kinds of
data. These are called primitive or fundamental types. Understanding them is
essential because choosing the right type affects your program’s correctness,
performance, and memory usage.

Let us go through the most important types systematically.

Numeric Types and Precision Considerations

C# provides several types for representing numbers, each optimized for
different use cases. Choosing the right numeric type depends on the range
of values you need and whether you require decimal precision.

Integer Types

Integers are whole numbers without fractional parts. C# provides multiple
integer types with different sizes:
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Type  Size Range Use Case
byte 8bits 0to255 Small non-negative
values, binary data
sbyte 8bits -128 to 127 Small signed values
short 16 bits -32,768 to 32,767 Rarely used;
memory-constrained
scenarios
int 32 bits  -2,147,483,648 to Default integer type
2,147,483,647 for most purposes
uint 32 bits 0 to 4,294,967,295 Large non-negative
integers
long 64 bits - Very large integers
9,223,372,036,854,775,808(timestamps, file sizes)
to
9,223,372,036,854,775,807
ulong 64bits Oto Extremely large

18,446,744,073,709,551,615non-negative integers

23

The int type is by far the most commonly used integer type. Unless you

have a specific reason to use another type, use int for whole numbers.

Here is an example demonstrating various integer types:

using System;

// Integer types in C#

byte maxByte =

long bigNumber

Console
Console
Console
Console
Console

// Note: The underscores in numbers (3 000 000 000) are digit separators

255;
sbyte negativeSByte = -50;
short smallNumber
int standardInt
uint unsignedInt

= 1000;
42000;
3 000 000 000u;

// Maximum value for byte

// Negative value with sbyte

// Rarely needed in practice
// The workhorse integer type

WriteLine($"byte max: {maxByte}");
WriteLine($"sbyte: {negativeSByte}");

WriteLine($"int:

{standardInt}");

WriteLine($"uint: {unsignedInt}");
.WriteLine($"long: {bigNumber}");

// Large positive number (u suffix)
1 000_000_000_000L; // Trillion with L suffix

// introduced in C# 7. They improve readability and are ignored by the compiler.
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Notice the suffixes u and L in the examples. These tell the compiler to treat

the literal as a specific type:

* u or U: unsigned integer (uint)
* L or L: long integer (long)
* UL or ul: unsigned long (ulong)

Without these suffixes, large numbers might exceed the range of int and

cause compilation errors.

Floating-Point Types

Floating-point types represent numbers with fractional parts, like 3.14 or -
0.001. C# provides three floating-point types:

Type Size Precision

Approximate Use Case
Range

float 32bits 7 significant
digits

double  64bits 15-16
significant
digits

decimal 128 bits 28-29
significant
digits

Here is how to declare each type:

+1.5 x Graphics,
10—45 to £3.4 x 1038 games,
performance-
critical code
+5.0 x Default
10—324 to +1.7 x 10308‘loating_
point type;
scientific
calculations
+1.0 x Financial
10*28 to +7.9 x 1028 and
monetary
calculations
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// Floating-point types in C#
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float piFloat = 3.14f; // 'f' suffix required for float literals
double piDouble = 3.14159265358979; // Default type for decimal literals
decimal price = 29.99m; // 'm' suffix required for decimal literals
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Console.WriteLine($"float: {piFloat}");
Console.WriteLine($"double: {piDouble}");
Console.WritelLine($"decimal: {price}");
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Important notes:

1. Use double by default. Unless you need the precision of decimal or the
performance/memory savings of float, use double. It is the standard
choice for most numerical work.

2. Use decimal for money. Floating-point types (float and double) rep-
resent numbers in binary, which cannot exactly represent many decimal
fractions. This leads to small rounding errors that are unacceptable in
financial calculations. The decimal type represents numbers in base 10,
avoiding these issues.

using System;
// Why use decimal for money?

double priceAsDouble

= + 0.2;
decimal priceAsDecimal

0.1
=0.1Im + 0.2m;

Console.WriteLine($"double: {priceAsDouble}"); // May show:
< 0.30000000000000004
Console.WriteLine($"decimal: {priceAsDecimal}"); // Shows: 0.3

The double resultis not exactly 0.3 due to binary floating-point representa-
tion limitations. The decimal result is exact because it uses base-10 arithmetic
internally.

3. Floating-point equality comparison is tricky. Due to precision limita-
tions, comparing two floating-point values for exact equality can give
unexpected results. Instead of if (a == b), use a tolerance-based
comparison:
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using Systenm;

// Safe floating-point comparison using tolerance
double a = 0.1 + 0.2;

double b = 0.3;

double tolerance = 0.0000001;

bool areEqual = Math.Abs(a - b) < tolerance;
Console.WriteLine($"Are they equal (with tolerance)? {areEqual}"); // True

Strings and Text Manipulation

Strings are sequences of characters used to represent text. In C#, the string
type is one of the most commonly used types. It can hold names, messages,
file paths, URLSs, JSON data, and any other textual information.

Declaring and Initializing Strings

There are several ways to create strings in C#:

using System;

// Different ways to create strings

string empty = ""; // Empty string (zero characters)
string name = "Alice Johnson"; // Regular string literal
string greeting = $"Hello, {name}!'"; // Interpolated string (C# 6+)

string path = @"C:\Users\Alice\Documents"; // Verbatim string (backslashes
— preserved)

Console.WriteLine($"Name: {name}");
Console.WriteLine($"Greeting: {greeting}");
Console.WriteLine($"Path: {path}");

Key concepts:

String interpolation: Prefix a string with $ to embed expressions directly
inside it using { }. This is cleaner and more readable than concatenation.
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using Systenm;
// String interpolation examples

string firstName = "Bob";
int age = 30;
double salary = 75000.50;

// Interpolated strings are clean and expressive

Console.WriteLine($"Employee: {firstName}, Age: {age}");
Console.WriteLine($"Salary: ${salary:C}"); // C format specifier for currency
Console.WriteLine($"Percentage: {0.75:P}"); // P format specifier for

< percentage

Verbatim strings: Prefix a string with @ to treat backslashes as literal
characters rather than escape sequences. This is extremely useful for file paths
and regular expressions.

using Systenm;
// Verbatim strings for paths and multi-line text

string regularPath = "C:\\Users\\Alice\\Documents"; // Need double backslashes
string verbatimPath = @"C:\Users\Alice\Documents"; // Single backslashes work

// Verbatim strings can also span multiple lines
string multiLine = @"

This is a multi-line string.

Each line break is preserved.

Very useful for templates and SQL queries.";

Console.WritelLine(regularPath);
Console.WritelLine(verbatimPath);
Console.WriteLine(multilLine);

Raw string literals (C# 11+). For even more flexibility with multi-line
strings, C# 11 introduced raw string literals using triple quotes:
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using Systenm;

// Raw string literals (C# 11+)

string html =
<html>
<body>
<hl>Hello, World!</h1l>
</body>
</html>

nun,
’

Console.WriteLine(html);

Raw strings preserve all whitespace and special characters exactly as writ-
ten, with no escape sequences needed. The indentation of the closing """
determines how much leading whitespace is trimmed from each line.

Escape Sequences

Escape sequences allow you to represent special characters within strings:

Sequence Character

\n Newline

\t Tab

\\ Backslash

\" Double quote
\' Single quote
\r Carriage return

using System;
// Escape sequences in strings
string message = "Line 1\nLine 2\t(indented)\nBackslash: \\\\ and quote:

—  \"test\"";
Console.WritelLine(message);

Output:
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Line 1
Line 2 (indented)
Backslash: \\ and quote: "test"

String Immutability

An important characteristic of strings in C# is that they are immutable: once
created, their content cannot be changed. When you “modify” a string, you are
actually creating a new string object.

using Systenm;

// String immutability demonstration

string original = "Hello";

string modified = original + ", World!'";
Console.WriteLine($"Original: {original}"); // Still "Hello"
Console.WriteLine($"Modified: {modified}"); // "Hello, World!"

The original variable still holds "Hello" because strings cannot be
changed after creation. The + operator created a new string containing the
combined text. This immutability has performance implications when building
large strings through many concatenations; in such cases, use StringBuilder
(covered later).

Common String Operations

C# provides many methods for working with strings:
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using Systenm;
// Common string operations

string text = Hello, C# Programming! ;

Console.WriteLine($"Original: '{text}'");
Console.WriteLine($"Length: {text.Length}"); // Number of characters

Console.WriteLine($"Trimmed: '{text.Trim()}'"); // Remove

— leading/trailing whitespace

Console.WriteLine($"Uppercase: '{text.ToUpper()}'"); // Convert to
< uppercase

Console.WriteLine($"Lowercase: '{text.ToLower()}'"); // Convert to

— lowercase

Console.WriteLine($"Contains 'C#'? {text.Contains("C#")}"); // Check if

— Substring exists

Console.WriteLine($"Starts with 'Hello'? {text.StartsWith("Hello")}"); // Check
— prefix

Console.WriteLine($"Ends with '! '? {text.EndsWith("! ")}"); // Check
— suffix

int index = text.IndexOf("Programming"); // Find position of substring
Console.WriteLine($"'Programming' starts at index: {index}");

string replaced = text.Replace("C#", "Java"); // Replace occurrences
Console.WriteLine($"Replaced: '{replaced}'");

// Extract substrings
string sub = text.Substring(10, 2); // Start at index 10, take 2 characters
Console.WriteLine($"Substring from index 10, length 2: '{sub}'");

Boolean Values and Logical Thinking

The bool type represents logical values: true or false. Booleans are funda-
mental to control flow, conditions, and decision-making in programs. They
express yes/no questions, on/off states, success/failure results, and any
binary condition.
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using Systenm;
// Boolean values and operations

bool isSunny = true;
bool isRaining = false;
bool hasUmbrella = true;

// Boolean expressions evaluate to true or false

bool shouldGoOutside = isSunny && !isRaining; // AND: both must be true

bool stayInside = isRaining || 'hasUmbrella; // OR: at least one must be true
bool notSunny = !isSunny; // NOT: inverts the value

Console.WriteLine($"Is sunny: {isSunny}");
Console.WriteLine($"Should go outside: {shouldGoOutside}");
Console.WritelLine($"Stay inside: {stayInside}");
Console.WriteLine($"Not sunny: {notSunny}");

Boolean operators are used extensively in conditional logic, which we will
cover in Chapter 3. For now, understand that:

* & (AND) returns true only if both sides are true.

* | | (OR) returns true if at least one side is true.
e | (NOT) inverts a boolean value.

Type Conversion and Casting

Sometimes you need to convert a value from one type to another. C# supports
two kinds of conversion: implicit (automatic) and explicit (manual).

Implicit Conversions

Implicit conversions happen automatically when the compiler guarantees no
data loss. For example, converting a smaller integer type to a larger one is safe:
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using Systenm;

// Implicit conversions (safe, automatic)

byte smallNumber = 42;

int largeNumber = smallNumber; // byte to int: safe, implicit

long biggerNumber = largeNumber; // int to long: safe, implicit

double result = 5 + 3.14; // int is implicitly converted to double
Console.WriteLine($"int from byte: {largeNumber}");

Console.WriteLine($"long from int: {biggerNumber}");
Console.WriteLine($"double result: {result}");

Explicit Conversions (Casting)

When data loss might occur, you must explicitly cast the value. This tells the
compiler you understand the risk and accept it.

using System;

// Explicit conversions (casting, potential data loss)

double preciseValue = 99.97;

int truncatedValue = (int)preciseValue; // Cast double to int: loses decimal

— part

long bigNumber = 1 000 000 000L;
int smallContainer = (int)bigNumber; // Cast long to int: OK if value fits

// Warning: casting a very large number truncates it
long hugeNumber = 5 000 000 000L; // Too large for int
int overflowed = (int)hugeNumber; // Result wraps around unexpectedly!

Console.WriteLine($"Truncated: {truncatedValue}"); // 99

Console.WriteLine($"Small container: {smallContainer}"); // 1000000000
Console.WriteLine($"Overflowed: {overflowed}"); // Unexpected value!

Be careful with explicit casts. If the value being cast is outside the target
type’s range, you get incorrect results without a runtime error.

Parse and TryParse Methods

Converting strings to other types requires special methods because the con-
version can fail if the string contains invalid data:
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using Systenm;
// Converting strings to other types

string numberText = "42";
int number = int.Parse(numberText); // Throws exception if format is invalid

Console.WriteLine($"Parsed number: {number}");

// Safer approach with TryParse (returns bool instead of throwing)
string badNumberText = "not a number";

if (int.TryParse(badNumberText, out int result))

{

Console.WriteLine($"Parsed successfully: {result}");
}
else
{

Console.WriteLine("Failed to parse as integer.");
}
// TryParse works with many types
double.Parse("3.14"); // Parse to double
decimal.TryParse("29.99", out decimal price); // Parse to decimal
bool.Parse("true"); // Parse to bool

DateTime.Parse("2024-01-15"); // Parse to DateTime

Always prefer TryParse over Parse when dealing with user input or exter-
nal data, because it handles invalid input gracefully without throwing excep-
tions.

Operators: Arithmetic, Comparison, and Logical

Operators are symbols that perform operations on values. C# provides a rich
set of operators for arithmetic, comparison, logical operations, assignment,
and more.

Arithmetic Operators
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Operator Name Example Result

+ Addition 5+ 3 8

- Subtraction 10 - 4 6

* Multiplication 6 *7 42

/ Division 15/ 4 3 (integer division)

o°

Modulo (remainder) 15 % 4 3

using Systenm;

// Arithmetic operators

int a = 17;

int b = 5;

Console.WriteLine($"Addition: {a} + {b} = {a + b}"); // 22
Console.WriteLine($"Subtraction: {a} - {b} = {a - b}"); // 12
Console.WriteLine($"Multiplication: {a} * {b} = {a * b}"); // 85
Console.WriteLine($"Division: {a} / {b} = {a / b}"); // 3 (integer
— division!)

Console.WriteLine($"Modulo: {a} % {b} = {a % b}"); // 2

// For floating-point division, use double or cast to double
double preciseDivision = (double)a / b;
Console.WriteLine($"Precise division: {a} / {b} = {preciseDivision}"); // 3.4

Important note about integer division: When both operands are integers,
the resultis also an integer, and any fractional part is discarded. To get a precise
result, at least one operand must be a floating-point type.

Comparison Operators

Comparison operators evaluate relationships between values and return
boolean results:
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Operator Meaning Example Result
== Equal to 5 == true
I= Not equal to 51=3 true
< Less than 3<5 true
> Greater than 5>3 true
<= Less than or equal to 5 <= true
>= Greater than or equal to 5 >= true

using System;
// Comparison operators

int x = 10;
int y = 20;

Console.WriteLine($"x == y: {x == y}"); // false
Console.WritelLine($"x !'= y: {x !'= y}"); // true
Console.WriteLine($"x < y: {x < y}"); // true
Console.WriteLine($"x > y: {x > y}"); // false
Console.WriteLine($"x <= y: {x <= y}"); // true
Console.WriteLine($"x >= y: {x >= y}"); // false

// Comparing strings (lexicographic/alphabetical order)
string wordl = "apple";
string word2 = "banana";

Console.WriteLine($"'{wordl}' < '{word2}': {wordl < word2}"); // true

Logical Operators

Logical operators combine boolean values:

Operator Name Example Result
&& Logical AND true && false false
‘ ‘ Logical OR
! Logical NOT 'true false
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using Systenm;
// Logical operators with real-world conditions
int age = 25;

bool hasLicense = true;
bool isWeekend = false;

bool canDriveToBeach = age >= 18 && hasLicense; // AND: both required
bool shouldRelax = !isWeekend || !hasLicense; // OR: either condition
bool isChild = !(age >= 18); // NOT: inverse
Console.WriteLine($"Can drive to beach: {canDriveToBeach}"); // true
Console.WriteLine($"Should relax: {shouldRelax}"); // true (not
— weekend)

Console.WriteLine($"Is child: {isChild}"); // false

Short-circuit evaluation: The && and | | operators use short-circuit evalu-
ation. With &&, if the left side is false, the right side is not evaluated (the result
is already known to be false). With | |, if the left side is true, the right side is
not evaluated. This can improve performance and prevent errors:

using System;
// Short-circuit evaluation prevents errors
int? number = null; // Nullable integer (we'll cover this in Chapter 13)

// Safe: If number is null, the second condition is never checked
if (number.HasValue && number.Value > 10)

{
Console.WriteLine("Number is greater than 10");
}
else
{
Console.WriteLine("Number is null or not greater than 10");
}

Assignment Operators

The basic assignment operator = assigns a value to a variable. C# also provides
compound assignment operators that combine an operation with assignment:
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Operator Example Equivalent To
= x=5 Assigns 5 to x
+= X += 3 X=X+ 3
-= X -=3 X=X -3
*= X *= 3 X =x*3
/= X /=3 Xx=x/3
%= X %= 3 X =X%3

using System;

// Assignment operators

int count = 10;

count += 5; // count is now 15

count -= 3; // count 1is now 12

count *= 2; // count 1is now 24

count /= 4; // count is now 6

Console.WriteLine($"Final count: {count}");

// Increment and decrement operators

int 1 = 5;

i++; // Post-increment: use value first, then add 1

int j = i++; // j =5, 1 becomes 6

Console.WriteLine($"j = {j}, i = {i}");

int k = 5;

++k; // Pre-increment: add 1 first, then use value

int m = ++k; // k becomes 6, m = 6

Console.WritelLine($"m = {m}, k = {k}");

Operator Precedence and Readability

When an expression contains multiple operators, the order of evaluation

is determined by operator precedence.

evaluated first:

Higher-precedence operators are

1. Parentheses () - highest precedence

2. Multiplicative * / %
3. Additive + -
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4. Relational < > <= >=

5. Equality == !=

6. Logical AND &&

7. Logical OR | | - lowest precedence

using System;

// Operator precedence examples

11
16

int resultl
int result2

5+ 3 % 2; // Multiplication first: 5 + 6
(5 + 3) * 2; // Parentheses override: 8 * 2

Console.WriteLine($"Without parentheses: {resultl}");
Console.WritelLine($"With parentheses: {result2}");

// Complex expression with precedence

bool complexCondition = true && false || true && true;

// Evaluated as: (true && false) || (true && true) = false || true = true
Console.WriteLine($"Complex condition: {complexCondition}");

While understanding precedence is important, relying on it makes code
harder to read. Use parentheses to make the intended order of evaluation
explicit, especially in complex expressions.

A Practical Example: Temperature Converter

Let us combine everything we have learned into a practical program that
converts temperatures between Celsius and Fahrenheit.

using System;

// Temperature converter application
// Demonstrates variables, types, arithmetic, string operations, and user input

Console.WritelLine("=== Temperature Converter ===");
Console.WriteLine();

// Get temperature from user
Console.Write("Enter temperature: ");

string input = Console.ReadLine();

if (double.TryParse(input, out double temperature))
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{
Console.Write("Is this Celsius or Fahrenheit? (C/F): ");
string unit = Console.ReadLine()?.Trim().ToUpper();

if (unit == "C")

{

C *9/5 + 32

/ 5.0 + 32;
{fahrenheit:F2}°F");

// Convert Celsius to Fahrenheit: F
double fahrenheit = temperature * 9.
Console.WritelLine($"{temperature}°C

n o 1

}

else if (unit == "F")

{
// Convert Fahrenheit to Celsius: C (F - 32) * 5/9
double celsius = (temperature - 32) * 5.0 / 9.0;
Console.WriteLine($"{temperature}°F = {celsius:F2}°C");

}

else

{

Console.WriteLine("Invalid unit. Please enter 'C' or 'F'.");

}

else

{

Console.WriteLine("Invalid temperature. Please enter a number.");

This program demonstrates:

* Reading and parsing user input safely with TryParse
* Using double for precise numerical calculations

* Arithmetic operations including division and addition
 String methods like Trim() and ToUpper()

* Conditional logic (preview of Chapter 3)

* Format specifiers (F2 for two decimal places)

Chapter Summary
In this chapter, you have learned:

* Variables are named storage locations that hold values. They must have
a name, type, and value. Use descriptive names following camelCase
convention.
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* Integer types include byte, short, int, long (and their unsigned vari-
ants). Use int as your default integer type.

* Floating-point types include float, double, and decimal. Use double
for general floating-point work and decimal for financial calculations to
avoid rounding errors.

* Strings represent text. They are immutable, support interpolation with $,
verbatim syntax with @ and many useful methods like Contains, Replace,
and Substring.

* Booleans (bool) represent true/false values and are used for conditions
and logical operations.

* Type conversion can be implicit (automatic, safe) or explicit (casting,
potentially lossy). Use TryParse methods for converting strings to other
types safely.

* Arithmetic operators (+, -, *, /, %) perform mathematical calculations. Be
aware that integer division truncates the fractional part.

* Comparison operators (==, !=, <, >, <=, >=) compare values and return
boolean results.

* Logical operators (&%, ||, !) combine boolean expressions with short-
circuit evaluation.

* Assignment operators (=, +=, etc.) assign values to variables, with
compound forms combining operations and assignment.

* Operator precedence determines evaluation order, but parentheses
should be used to make intent clear.

You now have a solid foundation in how C# represents and manipulates
data. In the next chapter, we will learn control flow: how to make your
programs make decisions with if statements and switch expressions, and
how to repeat actions with loops. These concepts turn static sequences of
instructions into intelligent, dynamic programs.
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Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Instance Members

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Static Members

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Static Methods

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

When to Use Static vs Instance

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Practical Example: Building a Bank Account System

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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Chapter Summary

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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Chapter 6: Inheritance and
Polymorphism

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

The Concept of Inheritance

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Base Classes and Derived Classes

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Method Overriding with Virtual and Override

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

The virtual Keyword

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Why Use Virtual Methods?

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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The Base Keyword and Calling Parent Behavior

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Calling Base Constructors

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Calling Base Methods

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Accessing Base Properties

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Polymorphism: Treating Objects Uniformly

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Basic Polymorphism

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Polymorphism in Methods

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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Sealed Classes and Methods

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Sealed Classes

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Sealed Methods

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Object as the Universal Base Type

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Overriding ToString()

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Boxing and Unboxing

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Practical Example: A Shape Hierarchy with Area
Calculations

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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Chapter Summary

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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Chapter 7: Interfaces, Abstraction, and
Design Principles

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

What Are Interfaces and Why Use Them?

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Why Use Interfaces?

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Implementing Multiple Interfaces

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Abstract Classes vs Interfaces

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Key Differences

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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When to Use Each

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Example Comparing Both Approaches

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Dependency Inversion Principle

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Problem Without DIP

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Solution With DIP

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

The SOLID Principles Explained

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

S - Single Responsibility Principle (SRP)

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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O - Open/Closed Principle (OCP)

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

L - Liskov Substitution Principle (LSP)

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

| - Interface Segregation Principle (ISP)

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

D - Dependency Inversion Principle (DIP)

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Encapsulation Revisited: Information Hiding

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Practical Example: A Payment Processing System with
Strategy Pattern

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Chapter Summary

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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Chapter 8: Collections and Generics

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Arrays: Fixed-Size Ordered Collections

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Creating and Using Arrays

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Array Initialization Shorthand

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Array Limitations

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

The List Class for Dynamic Collections

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Creating and Using Lists

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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Common List Operations

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Performance Considerations

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Dictionaries for Key-Value Lookups

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Creating and Using Dictionaries

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Practical Dictionary Example

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Dictionary Performance

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Sets for Unique Elements

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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Queues and Stacks for Ordered Processing

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Queue (FIFO: First In, First Out)

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Stack (LIFO: Last In, First Out)

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Understanding Generics and Type Parameters

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Why Generics Matter

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Creating Generic Classes

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Generic Methods

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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Multiple Type Parameters

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Generic Constraints

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Common Constraint Types

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Choosing the Right Collection Type

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

A Practical Example: Contact Management System

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Chapter Summary

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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Chapter 9: LINQ and Querying Data

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

What Is LINQ and Why It Matters

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Method Syntax vs Query Syntax

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Method Syntax (Fluent API)

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Query Syntax

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Mixing Syntaxes

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

When to Use Which

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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Filtering with Where

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Transforming Data with Select

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Ordering and Sorting Results

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Grouping and Aggregating Data

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Grouping

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Aggregation Methods

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Joining Multiple Data Sources

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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Deferred Execution and Performance

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Understanding Deferred Execution

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Immediate Execution

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Performance Implications

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

A Practical Example: Sales Analytics Dashboard

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Chapter Summary

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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Chapter 10: Exception Handling and
File1/O

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

What Are Exceptions and Why Handle Them?

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

The Exception Hierarchy

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Try-Catch-Finally Blocks

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Basic Try-Catch

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Multiple Catch Blocks

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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Try-Finally

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Try-Catch-Finally Combined

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Creating Custom Exception Types

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Best Practices for Exception Handling

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

1. Catch Specific Exceptions

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

2. Use TryParse Instead of Parse When Appropriate

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

3. Preserve Stack Traces When Rethrowing

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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4. Use Using Statements for Resource Cleanup

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

5. Document Exceptions

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Reading from Files

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Simple File Reading

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Reading Large Files with StreamReader

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Reading with Encoding

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Writing to Files

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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Simple File Writing

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Writing with StreamWriter

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Appending to Files

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Working with Directories and Paths

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Path Operations

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Directory Operations

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Practical Example: A Configuration File Manager

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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Chapter Summary

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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Chapter 11: Delegates, Events, and
Callbacks

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

What Are Delegates?

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Defining a Delegate

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Defining and Using Delegates

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Callback Pattern

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Built-in Delegate Types

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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Anonymous Methods and Lambda Expressions

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Lambda Expressions

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Lambda Capture (Closures)

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Static Lambdas

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Events: The Publish-Subscribe Pattern

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Defining and Raising Events

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Standard Event Pattern

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.


https://leanpub.com/thecompletecdeveloperfrombeginnertoprofessional
https://leanpub.com/thecompletecdeveloperfrombeginnertoprofessional
https://leanpub.com/thecompletecdeveloperfrombeginnertoprofessional
https://leanpub.com/thecompletecdeveloperfrombeginnertoprofessional
https://leanpub.com/thecompletecdeveloperfrombeginnertoprofessional
https://leanpub.com/thecompletecdeveloperfrombeginnertoprofessional
https://leanpub.com/thecompletecdeveloperfrombeginnertoprofessional

Chapter 11: Delegates, Events, and Callbacks 77

Event Handlers and Conventions

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Common EventHandler Types

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Multiple Subscribers

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Combining LINQ with Delegates

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Practical Example: A Stock Price Notification System

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Chapter Summary

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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Chapter 12: Asynchronous
Programming and Multithreading

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Why Asynchronous Programming Matters

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

The Problem with Blocking Code

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

The Solution: Async/Await

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

The Await Keyword and Async Methods

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Basic Async Method

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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Async Void vs Task

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Chaining Async Operations

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

The Task Type and Task Scheduler

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

What Is a Task?

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Running Operations in Parallel

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

WhenAny vs WhenAll

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Handling Errors in Async Code

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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Async Exception Best Practices

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Threading Fundamentals

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

The Thread Pool

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Task.Run for CPU-Bound Work

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Parallel.For and Parallel.ForEach

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Thread Synchronization and Locking

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Race Conditions

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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Using lock

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Interlocked Operations

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

SemaphoreSlim for Limited Concurrency

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Concurrent Collections

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Practical Example: A Web Scraper with Parallel
Processing

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Chapter Summary

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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Chapter 13: Advanced Language
Features

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Nullable Reference Types for Safer Code

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Enabling Nullable Reference Types

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

How It Works

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

NRTs in Classes and Methods

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

NRT Best Practices

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.


https://leanpub.com/thecompletecdeveloperfrombeginnertoprofessional
https://leanpub.com/thecompletecdeveloperfrombeginnertoprofessional
https://leanpub.com/thecompletecdeveloperfrombeginnertoprofessional
https://leanpub.com/thecompletecdeveloperfrombeginnertoprofessional
https://leanpub.com/thecompletecdeveloperfrombeginnertoprofessional
https://leanpub.com/thecompletecdeveloperfrombeginnertoprofessional

Chapter 13: Advanced Language Features 83

Records for Immutable Data Models

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Record Classes

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Record with Custom Behavior

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Record Structs vs Record Classes

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Pattern Matching Deep Dive

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Type Patterns

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Property Patterns

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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Positional Patterns

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

List Patterns (C# 12)

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Properties with Expressions and Init Only Setters

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Expression-Bodied Members

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Init-Only Setters

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Spans and Memory-Efficient Operations

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

What Is Span?

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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Span for String Operations

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Memory for Async Scenarios

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Garbage Collection and Memory Management

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Stack vs Heap: Where Data Lives

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

How the Garbage Collector Works

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

The Collection Process

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Roots and Reachability

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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Memory Leaks in Managed Code

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Finalizers and the Dispose Pattern

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Reducing GC Pressure

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Diagnosing Memory Issues

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Source Generators Overview

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Top-Level Statements and Modern Program Structure

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Practical Example: A High-Performance Data Parser

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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Chapter Summary

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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Chapter 14: Modern .NET
Development Ecosystem

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

The .NET Command Line Interface

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Essential Commands

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Creating Projects

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Building and Running

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Publishing for Deployment

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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NuGet Package Management

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Adding Packages

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Common Useful Packages

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Security Auditing

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Best Practices

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Dependency Injection Fundamentals

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

How DI Works

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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Service Lifetimes

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Benefits of DI

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Reflection and Runtime Inspection

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Basic Reflection

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Performance Considerations

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Attributes for Metadata

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.

Built-in Attributes

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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Custom Attributes

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /thecompletecdeveloperfrombeginnertoprofessional.
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