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Brief History of C#

C# (pronounced ”C-sharp”) is a modern, object-oriented programming language devel-
oped by Microsoft as part of its .NET initiative.

Development and Initial Release (1999-2002)

C# was developed by a team led by Anders Hejlsberg at Microsoft. It was designed to
be a simple, modern, and type-safe programming language.

e The language was first announced in 2000 and released to the public in 2002 as part
of the NET Framework 1.0.

e The initial version of C# introduced fundamental features such as strong typing,
inheritance, interfaces, and polymorphism. It was designed to be similar to Java,
making it easier for Java developers to transition to C#.

Growth and Evolution (2003-2010)

e C# 2.0 (2005): Introduced generics, anonymous methods, and nullable types,
which greatly enhanced the language’s ability to handle complex data structures
and improve code reusability.

e C# 3.0 (2007): Brought significant enhancements such as LINQ (Language Inte-
grated Query), lambda expressions, and extension methods. LINQ allowed devel-
opers to write queries directly within C#.

e C# 4.0 (2010): Added dynamic binding, named and optional arguments, and co-
and contra-variance for generic interfaces and delegates, providing greater flexibility
and ease of use.

Maturity and Modernization (2011-Present)

e C# 5.0 (2012): Focused on asynchronous programming with the introduction of
async and await keywords, making it easier to write asynchronous code.

e C# 6.0 (2015): Included features like auto-property initializers, expression-bodied
members, and null-conditional operators, aimed at simplifying code and enhancing
readability.

e C# 7.0 to 9.0 (2017-2020): Introduced a plethora of features such as tuples,
local functions, pattern matching, nullable reference types, and records. These
versions continued to improve performance, productivity, and code safety.

e C# 10.0 and Beyond (2021-Present): Focuses on further enhancements in
pattern matching, record structs, and global usings, reflecting ongoing efforts to
keep the language modern and efficient.
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Role in the .NET Ecosystem

C# plays a central role in the .NET ecosystem, serving as one of its primary languages.
Understanding its role requires exploring its integration and significance within this
framework:

Part of the .NET Framework

e Unified Development Platform: C# was developed as part of the .NET Frame-
work, a comprehensive development platform for building applications across vari-
ous platforms including Windows, web, mobile, and cloud.

e Common Language Runtime (CLR): C# code runs on the CLR, which pro-
vides services such as memory management, exception handling, and security. This
ensures that applications are robust and secure.

e Base Class Library (BCL): The .NET Framework includes a vast library of pre-
built classes and functions, which C# can leverage to perform common tasks such
as file manipulation, data access, and network communication.

Versatility and Cross-Platform Development

e .NET Core and .NET 5/6: With the introduction of .NET Core and later
.NET 5 and .NET 6, C# has become even more versatile. These versions are cross-
platform, allowing developers to build applications that run on Windows, macOS,
and Linux.

¢ ASP.NET and Blazor: For web development, C# is used with ASP.NET to
create dynamic web applications and APIs. Blazor, a relatively new framework,
allows developers to build interactive web Uls using C# instead of JavaScript.

Integration with Modern Technologies

e C# is heavily used in cloud computing with Microsoft Azure. Developers can
build, deploy, and manage applications and services through a global network of
Microsoft-managed data centers.

o C# is the language of choice for Unity, one of the most popular game development
engines. This makes C# a vital skill for game developers.

e Using Xamarin, developers can write cross-platform mobile applications in C#,
sharing code across iOS, Android, and Windows platforms.

Community and Ecosystem Support

e C# boasts a vibrant and active community. Numerous forums, blogs, and online
communities provide support, share knowledge, and contribute to the language’s
growth.

e Microsoft regularly updates C# and the .NET ecosystem, introducing new features
and improvements based on community feedback and technological advancements.
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Core Features of C#

C# is a powerful and versatile programming language that incorporates several key fea-
tures, making it an ideal choice for modern application development.

Object-Oriented Programming Language

Basic Concepts of Object-Oriented Programming (OOP)

Classes and Objects: C# is fundamentally based on the concepts of classes and
objects. A class is a blueprint for creating objects (instances), and an object is an
instance of a class.

Encapsulation: This feature allows bundling the data (variables) and methods
(functions) that operate on the data into a single unit, a class. Encapsulation helps
in protecting the data from outside interference and misuse.

Inheritance: C# supports inheritance, enabling a new class to inherit properties
and methods from an existing class. This promotes code reusability and establishes
a hierarchical relationship between classes.

Polymorphism: Polymorphism allows methods to do different things based on
the object it is acting upon, even if they share the same name. It is implemented
through method overloading and method overriding.

Abstraction: Abstraction involves hiding complex implementation details and
showing only the necessary features of an object. Abstract classes and interfaces
are used to achieve abstraction in C#£.

Strong Typing and Component-Oriented

Strong Typing

C# is a strongly-typed language, meaning every variable and constant has a defined
type, ensuring that operations on incompatible types are detected at compile-time
rather than at runtime.

Variables must be declared with a specific type before they can be used. This
reduces errors and enhances code reliability.

The var keyword allows implicit typing, where the type of the variable is determined
by the compiler based on the assigned value, providing a balance between flexibility
and type safety.

Component-Oriented

C# supports the development of software components that can be assembled into a
larger application. These components can be developed and tested independently.

Properties allow controlled access to the fields of a class, and indexers enable objects
to be indexed like arrays, enhancing component usability.
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o C# provides robust mechanisms for defining and handling events, facilitating in-
teraction between components. Delegates are used to reference methods and are
crucial in event-driven programming.

Managed Code with Garbage Collection
Managed Code

e C# code is executed within the Common Language Runtime (CLR), which provides
services such as memory management, security, and exception handling.

e C# is compiled into an intermediate language (IL), which is then executed by the
CLR. This intermediate step ensures platform independence and security.

Garbage Collection

e One of the standout features of C# is its garbage collection, which automatically
handles the allocation and deallocation of memory, reducing the likelihood of mem-
ory leaks and pointer-related errors.

e The CLR uses a generational approach to garbage collection, which divides objects
into generations based on their lifespan and optimizes memory usage and perfor-
mance.

e Although garbage collection is automatic, developers have control over it with meth-
ods such as GC.Collect (), providing flexibility when necessary.

Understanding C+#t’s Design Goals

C# was created with specific design goals in mind to ensure it meets the needs of mod-
ern software development. These goals focus on simplicity, efficiency, modern language
constructs, and interoperability with other languages and technologies. Understanding
these design goals helps explain why C# is structured the way it is and how it can be
effectively utilized in various programming scenarios.

Simplicity and Efficiency
Simplicity

o C# syntax is designed to be easy to read and write, which makes the code more
maintainable. Clear and straightforward syntax reduces the learning curve for new
developers and facilitates collaborative work.

e C# enforces a consistent structure in its code, which helps in maintaining clarity and
simplicity across different projects. This includes a consistent naming convention,
use of braces for code blocks, and clear separation of concerns.

e The NET framework provides a comprehensive standard library that simplifies
many common programming tasks, such as file I/O, network communication, and
data manipulation. This reduces the amount of boilerplate code that developers
need to write.
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Efficiency

e C# is a compiled language, which means the source code is translated into interme-
diate language (IL) before execution. This compilation process helps in optimizing
the performance of the application.

e Through garbage collection, C# handles memory allocation and deallocation auto-
matically, reducing the likelihood of memory leaks and other memory-related issues.
This automatic management enhances the efficiency of code execution.

e C# includes features such as Just-In-Time (JIT) compilation and ahead-of-time
(AOT) compilation, which optimize the runtime performance of applications. Ad-
ditionally, features like async/await improve efficiency by enabling non-blocking
operations and better resource utilization.

Modern Language Constructs

Language Features

e C# supports generics, which allow developers to create reusable and type-safe data
structures and methods. Generics improve code quality by providing compile-time
type checking and reducing the need for type casting.

e LINQ (Language Integrated Query) integrates query capabilities directly into C#,
enabling developers to write concise and readable queries to retrieve and manipulate
data from various sources like databases, XML documents, and collections.

e Asynchronous programming with async and await keywords allows developers to
write non-blocking code, improving the responsiveness and scalability of applica-
tions, especially in I/O-bound and Ul scenarios.

e Introduced in later versions, pattern matching enhances control flow by allowing
more expressive and readable code when dealing with complex data structures and
conditions.

Syntax Enhancements

e Expression-Bodied Members: Provide a more concise syntax for methods and
properties, improving code readability.

e Null-Conditional Operators: Simplify code that deals with null values by pro-
viding a concise way to handle null checks.

e Records and Init-Only Properties: Allow for more immutable and value-based
programming, which enhances the robustness and predictability of code.
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Interoperability with Other Languages and Technologies
Common Language Runtime (CLR)

e The CLR is designed to support multiple languages, allowing C# to interoperate
seamlessly with other .NET languages such as VB.NET, F#, and more. This
interoperability enables developers to use the best language for a specific task within
the same project.

e C# runs on the CLR, which provides a common execution environment for various
NET languages. This managed code environment ensures that C# applications
benefit from runtime services such as memory management, security, and exception
handling.

Platform Independence

e With the advent of NET Core and its evolution into .NET 5 and .NET 6, C# has
become a truly cross-platform language. Developers can build applications that
run on Windows, macOS, and Linux, enhancing the reach and applicability of C#
across different operating systems.

e Xamarin allows developers to write cross-platform mobile applications for iOS and
Android using C#. MAUI (Multi-platform App UI) extends this capability, al-
lowing developers to build native applications across multiple devices with a single
codebase.

Integration with Modern Technologies

o C# is well-integrated with cloud services, particularly Microsoft Azure. Develop-
ers can leverage Azure SDKs and tools to build, deploy, and manage cloud-based
applications efficiently.

o C# is suitable for developing microservices due to its performance and scalability
features. With frameworks like ASP.NET Core, developers can create microservices
that are lightweight, modular, and easy to maintain.

e ASP.NET Core provides a robust framework for building web applications and
APIs. Blazor, a newer framework, enables developers to build interactive web Uls
using C# instead of JavaScript, further extending the interoperability of C# with
web technologies.

Common Applications of C#

C# is a versatile programming language used in a variety of applications across different
domains.
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Desktop Applications

Windows Forms

e Windows Forms is a graphical (GUI) class library included as a part of Microsoft
NET Framework, providing a platform for rich desktop applications.

e [t offers a wide range of controls such as buttons, labels, text boxes, and more,
which can be easily dragged and dropped onto the form in a visual designer.

e Example Use Case: Creating a simple data entry form with input validation.

Windows Presentation Foundation (WPF)

e WPF is a Ul framework for building visually enriched Windows desktop applica-
tions. It provides more advanced and flexible graphics capabilities compared to
Windows Forms.

e WPF uses XAML (eXtensible Application Markup Language) to define UI elements,
supports data binding, animation, and 3D graphics.

e Example Use Case: Developing a media player with custom controls and anima-

tions.

Web Applications
ASP.NET

e ASP.NET is a robust framework for building web applications and services. It
supports both MVC (Model-View-Controller) and Web API architectures.

e ASP.NET provides a powerful set of tools for creating dynamic, responsive, and
scalable web applications. It includes features for routing, authentication, autho-
rization, and more.

e Example Use Case: Developing an e-commerce website with product manage-
ment, user authentication, and payment processing.

Blazor

e Blazor is a framework for building interactive web Uls using C# instead of JavaScript.
It allows for both server-side and client-side applications.

e Blazor leverages WebAssembly for client-side execution, supports component-based
architecture, and enables code sharing between server and client.

e Example Use Case: Creating a real-time chat application with user authentica-
tion and message broadcasting.
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Mobile Applications

Xamarin

e Xamarin is a platform for building cross-platform mobile applications using C#. It
allows developers to share a significant amount of code across iOS, Android, and
Windows.

e Xamarin.Forms enables Ul code sharing, while Xamarin.iOS and Xamarin.Android
allow for platform-specific functionality.

e Example Use Case: Developing a fitness tracking app that records workouts,
monitors progress, and syncs data with cloud services.

Game Development
Unity Engine

e Unity is a widely-used game development platform that supports C# as its primary
scripting language. It is used to create both 2D and 3D games.

e Unity provides a powerful editor, extensive asset store, and support for VR/AR
development. It also offers robust physics, rendering, and animation systems.

e Example Use Case: Developing a 3D first-person shooter game with interactive
environments and Al-driven enemies.

Cloud and Enterprise Applications

Integration with Azure

e Azure is Microsoft’s cloud computing platform that offers a wide range of services
including compute, analytics, storage, and networking. C# is heavily used in de-
veloping Azure-based applications.

e Azure provides services like Azure Functions, Azure App Services, and Azure Stor-
age, which integrate seamlessly with C# applications. It supports serverless com-
puting, scalable web applications, and large-scale data processing.

e Example Use Case: Building a serverless function that processes data uploaded
to Azure Blob Storage and stores the results in a SQL database.

Microservices and Distributed Systems

e C# is an excellent choice for developing microservices due to its performance and
scalability features. The microservices architecture allows building applications as
a collection of loosely coupled services.

e Using ASP.NET Core, developers can create lightweight, modular services that can
be independently deployed and scaled. C# also supports communication protocols
like HT'TP, gRPC, and message queues.

¢ Example Use Case: Creating a suite of microservices for an e-commerce platform,
including services for user management, order processing, and inventory manage-
ment.
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Benefits of Learning C#

Learning C+# offers numerous benefits for both beginners and experienced developers.

Integration with Modern Technologies

o C# is well-suited for cloud-based applications, particularly with Azure. Developers
can leverage Azure SDKs to build, deploy, and manage cloud services efficiently.

e C+# supports Internet of Things (IoT) development through Azure IoT services and
the .NET IoT library, enabling developers to create [oT solutions that integrate with
cloud services for data analytics, device management, and more.

e With libraries like ML.NET, C# developers can build, train, and deploy machine
learning models. C# also integrates with Azure Cognitive Services, providing tools
for natural language processing, image recognition, and other Al capabilities.

e C# can be used to develop blockchain applications using platforms like NEO and
Stratis, offering developers the ability to create decentralized applications and smart
contracts.

Language Features

Ease of Learning and Readability

e C# has a clean and readable syntax that is easy for beginners to grasp. The
language’s design emphasizes simplicity, reducing the complexity of writing and
maintaining code.

e Microsoft provides extensive documentation, tutorials, and community resources for
learning C#. The .NET documentation includes detailed examples, best practices,
and troubleshooting tips, making it easier for developers to learn and master the
language.

e The C# developer community is active and supportive, with numerous forums, on-
line communities, and local user groups. Developers can find help, share knowledge,
and collaborate on projects, enhancing their learning experience.

Rich Standard Library and Tooling

e C# includes a rich standard library known as the Base Class Library (BCL), which
provides a wide range of functionality for tasks such as file I/O, string manipulation,
data access, networking, and more. The BCL simplifies development by offering
pre-built components that can be easily integrated into applications.

e C# is supported by powerful IDEs like Visual Studio and Visual Studio Code.
These tools offer features like IntelliSense, debugging, profiling, and code refactor-
ing, which enhance productivity and streamline the development process.
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e NuGet is the package manager for .NET, providing access to a vast ecosystem of
third-party libraries and tools. Developers can easily find, install, and manage
packages that extend the functionality of their applications, reducing the need to
write custom code for common tasks.

e C# includes modern language features like LINQ (Language Integrated Query),
async/await for asynchronous programming, pattern matching, and more. These
features improve code quality, readability, and maintainability by providing power-
ful abstractions and reducing boilerplate code.

Comparison with Other Programming Languages

To understand the unique strengths of C#, it is helpful to compare it with other popular
programming languages: Java, Python, and C++.

C# vs. Java

Similarities and Differences

e Both C# and Java have similar syntax, influenced by C and C++. They use
curly braces to define code blocks and have a similar way of declaring variables and
methods.

e Both languages are object-oriented and support concepts like classes, inheritance,
polymorphism, and encapsulation.

e Both C# and Java use garbage collection to manage memory, which helps in auto-
matic memory management and reduces the risk of memory leaks.

e C# is primarily associated with the .NET ecosystem, while Java runs on the Java
Virtual Machine (JVM). This means that Java is inherently cross-platform, whereas
C# has gained cross-platform capabilities with .NET Core and .NET 5/6.

Strengths and Weaknesses
C# Strengths:

o C# benefits from the extensive .NET framework and its libraries, making it pow-
erful for enterprise applications, web development, and cloud computing.

e C# consistently introduces modern language features like async/await, pattern
matching, and records, keeping the language up-to-date with current programming
trends.

e Visual Studio is considered one of the best IDEs, offering robust debugging, Intel-
liSense, and other development tools.

Java Strengths:

e Java’s “write once, run anywhere” philosophy ensures that code can run on any
device with a JVM.
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e Java has a vast ecosystem of libraries, frameworks, and tools, particularly for
enterprise-level applications.

e Java has a large, active community, which means extensive resources, support, and
a wealth of third-party libraries.
Weaknesses:

o C# Weaknesses: Historically, C# was limited to Windows, although this has
changed with .NET Core and .NET 5/6. Some developers may still perceive it as
more Windows-centric.

e Java Weaknesses: Java can be verbose, requiring more boilerplate code. It may
also lag behind in introducing some modern language features compared to C#.

C# vs. Python

Comparative Use Cases
C+# Use Cases:

e With its robust type system and performance, C# is ideal for large-scale enterprise
applications.

e Unity’s use of C# makes it a go-to language for game development.

e ASP.NET provides a powerful framework for developing web applications and APIs.
Python Use Cases:
e Python’s simplicity and extensive libraries (like Pandas, NumPy, and TensorFlow)

make it the language of choice for data science and Al.

e Python’s easy-to-read syntax and dynamic typing make it perfect for writing scripts
and automating tasks.

e Frameworks like Django and Flask enable rapid development of web applications.

Performance and Ecosystem

Performance:

e Being a compiled language, C# generally offers better performance than Python,
which is an interpreted language. This makes C# more suitable for performance-
critical applications.

e While slower due to its interpreted nature, Python’s performance is often sufficient
for many applications, especially those in data science where ease of use and library
support are more critical than raw performance.

Ecosystem:
e The .NET ecosystem provides a comprehensive set of libraries and frameworks for a

wide range of applications, from desktop and web development to cloud computing.

e Python has a rich ecosystem of libraries and frameworks, especially in data science,
web development, and automation. Its extensive standard library and third-party
packages make it highly versatile.
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C# vs. C++ (Managed vs. Unmanaged Code)
C# (Managed Code):

e C+# runs on the Common Language Runtime (CLR), which handles memory man-
agement through garbage collection. This reduces the risk of memory leaks and
pointer-related errors.

e Managed code in C# provides a safer and simpler programming model, with auto-
matic memory management and robust exception handling.

C++ (Unmanaged Code):

e C++ allows direct manipulation of memory through pointers, giving developers
fine-grained control over resource management.

e With no runtime overhead from garbage collection, C++ can offer superior perfor-
mance, making it ideal for systems programming and performance-critical applica-
tions.

Use Cases

C# Use Cases:

o C+# is ideal for developing business applications, web services, desktop applications,
and games. Its productivity features and extensive libraries make it suitable for
high-level application development.

e With .NET Core and .NET 5/6, C# is now used to build cross-platform applications
that run on Windows, macOS, and Linux.

C++ Use Cases:

e C++ is commonly used for developing operating systems, drivers, embedded sys-
tems, and other low-level software that requires direct hardware interaction.

e C++ is often chosen for applications where performance is paramount, such as
game engines, real-time simulations, and high-frequency trading systems.

Downloading Visual Studio

Accessing the Download

e Go to the Visual Studio download page.

e You will see options for different versions of Visual Studio: Community, Profes-
sional, and Enterprise.
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Choosing the Right Edition
Community Edition

e Free for individual developers, open-source projects, academic research, education,
and small professional teams.

e Provides a comprehensive set of tools and features suitable for most development
needs.
Professional Edition

e Offers more features and tools compared to the Community edition.

e Designed for small to medium-sized teams and requires a paid license.

Enterprise Edition

e The most feature-rich version, ideal for large teams and enterprises.
e Includes advanced testing, debugging, and DevOps capabilities.

e Requires a paid license.

Installation Process
Step-by-Step Installation Guide
e Step 1: Download the Visual Studio installer from the download page.

e Step 2: Run the installer. You will see the Visual Studio Installer window.

e Step 3: Choose the version of Visual Studio you want to install (Community,
Professional, Enterprise) and click “Install.”

Selecting Workloads and Components

e Visual Studio allows you to customize your installation by selecting workloads that
match your development needs.

e Workloads: These are pre-configured sets of tools and components for specific
types of development.

— For C# development, you will typically need:
x .NET desktop development: For building Windows desktop applica-
tions.

x ASP.NET and web development: For building web applications and
services.

* Azure development: For building cloud-based applications.

* .NET Core cross-platform development: For developing cross-platform
applications.

e Step 4: Select the workloads you need by checking the corresponding boxes.
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Step 5: Optionally, you can click on “Individual components” to further customize
your installation by selecting specific components within each workload.

Step 6: Click “Install” to begin the installation process. The installer will down-
load and install the selected components.

First-Time Setup

Configuring Visual Studio

Step 1: After the installation is complete, launch Visual Studio.

Step 2: You will be prompted to sign in with a Microsoft account. Signing in
allows you to sync your settings across devices and access certain features.

Step 3: Choose your development settings. Visual Studio offers pre-configured
settings for different types of development. Select the setting that best matches
your needs (e.g., General, Web Development, or Desktop Development).

Step 4: Choose a color theme. Visual Studio offers several themes, including light,
dark, and blue. Select the one you prefer.

Step 5: Click “Start Visual Studio” to complete the setup process.

Overview of the IDE Interface

Start Page: The start page provides quick access to recent projects, templates for
new projects, and various learning resources.

Solution Explorer: This pane displays the structure of your projects, including
files, references, and dependencies.

Editor Window: The main area where you write and edit your code. It includes
features like syntax highlighting, IntelliSense (code completion), and code snippets.

Toolbox: Contains a variety of controls and components that you can drag and
drop onto your design surface (e.g., for Windows Forms or WPF applications).

Properties Window: Displays properties for the selected item in the designer or
editor. You can modify these properties directly within this window.

Output Window: Shows output messages from build processes, debugging, and
other activities.

Error List: Displays a list of errors, warnings, and messages detected in your code,
helping you identify and fix issues quickly.

Debugging Tools: Visual Studio provides powerful debugging tools, including
breakpoints, watch windows, and immediate windows, which allow you to inspect
and manipulate the state of your application during runtime.
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Introduction to Visual Studio Code (Alternative IDEs)

While Visual Studio is a powerful and comprehensive IDE for C# development, Visual
Studio Code (VS Code) offers a lightweight, versatile alternative.

Overview of Visual Studio Code

Visual Studio Code is a free, open-source code editor developed by Microsoft. It is highly
extensible and supports a wide range of programming languages and development tasks.
Here’s an overview of its key aspects:

Key Features and Advantages

e VS Code is designed to be fast and lightweight, making it suitable for various
development environments, from small scripts to large projects.

e VS Code runs on Windows, macOS, and Linux, allowing developers to use the same
development environment across different operating systems.

e VS Code has built-in Git support, enabling developers to manage version control
directly within the editor.

e VS Code has a vast marketplace with extensions for various programming languages,
tools, and frameworks, allowing customization to fit specific development needs.

e Provides intelligent code completion, parameter info, quick info, and member lists,
enhancing productivity and reducing errors.

e Offers a powerful debugging experience with breakpoints, call stacks, and an inter-
active console.
Extensions and Customization

e VS Code can be extended with a variety of extensions available in the Visual Studio
Code Marketplace. Extensions add functionality such as language support, themes,
debuggers, and tools for specific frameworks and technologies.

e Users can customize VS Code to fit their workflow by modifying settings, installing
themes, and configuring keyboard shortcuts.

Setting Up Visual Studio Code for C#

To set up Visual Studio Code for C# development, you need to install a few essential
extensions and configure some basic settings. Here are the steps:

Installing Necessary Extensions

e The C# extension, provided by Microsoft, adds support for C# development, in-
cluding IntelliSense, debugging, and project management.

e The .NET Core SDK is required for building and running C# applications. Make
sure it is installed on your system.
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Steps to Install Extensions

e Open Visual Studio Code.

Go to the Extensions view by clicking the Extensions icon in the Activity Bar on
the side of the window or by pressing Ctrl4+Shift+X.

In the Extensions view, search for 7 C+#".

Click ”Install” on the C# extension by Microsoft.

Similarly, search for and install any other extensions you may need, such as ”De-
bugger for NET Core” or ”C# XML Documentation Comments”.

Basic Configuration and Settings

e Open an existing C# project or create a new one.

— To open a project, go to File > Open Folder and select the folder containing
your project.

— To create a new project, open a terminal within VS Code (View > Terminal),
navigate to the desired directory, and run dotnet new console -o MyNewProject.

e Configuring the C# Extension:

— Once the C# extension is installed, it will prompt you to install the .NET
Core SDK if it’s not already installed.

— The extension provides IntelliSense, debugging capabilities, and various tools
to enhance your development experience.

e Debugging Configuration:

— To configure debugging, click on the Run icon in the Activity Bar or press
Ctrl+Shift+D.

— Click on "create a launch.json file” to configure the debugger for your project.
This file specifies how the debugger should launch your application.

e Editor Settings:

— Customize settings by going to File > Preferences > Settings or pressing
Ctrl+,.

— Some useful settings for C# development include configuring tab size, enabling
format on save, and adjusting IntelliSense settings.

Writing and Running a Simple ”Hello, World!” Pro-
gram

Writing and running a simple ”Hello, World!” program is a foundational exercise in
learning any programming language.
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Creating a New Project
Using Visual Studio
e Step 1: Open Visual Studio.

e Step 2: Click on "Create a new project” on the start window.

e Step 3: In the "Create a new project” window, select the ”Console App” template
for C# and click "Next”.

e Step 4: Configure your new project by giving it a name (e.g., ”HelloWorld”), choos-
ing a location, and clicking ” Create”.

Using Visual Studio Code
e Step 1: Open Visual Studio Code.

e Step 2: Open a terminal within VS Code by selecting View > Terminal from the
menu.

e Step 3: Navigate to the directory where you want to create your project using the
cd command.

e Step 4: Run the following command to create a new console application:

dotnet new console -o HelloWorld

e Step 5: Open the project folder in VS Code:

code HelloWorld

Project Templates and Structure

e Visual Studio: When you create a new console app in Visual Studio, the IDE sets
up the project structure, including a Program.cs file and a .csproj project file.

e Visual Studio Code: When you create a new console app using the dotnet new
console command, it sets up a similar structure with a Program.cs file and a
.csproj project file.
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Writing the Code
Step-by-Step Guide to Writing the “Hello, World!” Program

e Step 1: Open the Program.cs file in your project.

e Step 2: Replace the contents of the Program.cs file with the following code:

using System;

namespace HelloWorld

{

class Program

{
static void Main(string[] args)
{

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

}

T}

Explanation of Each Line of Code

e using System;: This line imports the System namespace, which contains funda-
mental classes and base classes that define commonly-used data types, events, and
event handlers, interfaces, attributes, and processing exceptions.

e namespace HelloWorld: Namespaces are used to organize code and prevent nam-
ing conflicts. This namespace is named HelloWorld.

e class Program: This defines a class named Program. In C#, a class is a blueprint
for objects, containing methods and properties.

e static void Main(string[] args): The Main method is the entry point of a C#
console application. It is where the program starts execution. The static keyword
means the method belongs to the class itself rather than an instance of the class.
void indicates that the method does not return a value.

e Console.WriteLine("Hello, World!");: This line prints the text ” Hello, World!”
to the console. Console is a class in the System namespace, and WriteLine is a
method that outputs text to the console.

Compiling and Executing the Program
Using Visual Studio

e Step 1: Save the Program.cs file.
e Step 2: To build the project, click on Build > Build Solution from the top menu.

e Step 3: To run the program, press F5 or click on the Start button (a green arrow) in
the toolbar. The console window should open, displaying the text ”Hello, World!”.
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Using Visual Studio Code

Step 1: Save the Program.cs file.
Step 2: Open the terminal in VS Code (View > Terminal).

Step 3: Navigate to the project directory (if not already there) using the cd com-
mand.

Step 4: Run the following command to build and run the program:

dotnet run

Step 5: The terminal should display the text ”Hello, World!” indicating that the
program has executed successfully.

Summary

Creating, writing, compiling, and running a ”Hello, World

‘77

program in C# is a straight-

forward process that introduces you to the basics of C# programming and the devel-
opment environment. Whether using Visual Studio or Visual Studio Code, the steps
involve setting up a new project, writing the code, and executing it to see the output.
This foundational exercise prepares you for more complex programming tasks and helps
you get comfortable with the tools and workflow of C# development.
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