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Building an ASP.NET Core Application: A Comprehensive Guide

In today’s fast moving software landscape, building a modern, scalable web application requires a framework that is
both lightweight and powerful. ASP.NET Core has emerged as the go to choice for developers worldwide, offering
cross platform support, high performance, and a robust ecosystem. Whether you're a seasoned developer or just
starting out, this guide will walk you through every step of asp core application development building anapplication
—from planning and environment setup to deployment and beyond.

Why Choose ASP.NET Core?

Before diving into the nitty gritty of development, let’s quickly recap why ASP.NET Core stands out:

e Cross Platform — Run on Windows, macOS, or Linux.

¢ Modular Architecture — Add only the components you need.

¢ High Performance — Benchmarks show it outperforms many popular frameworks.
Integrated Dependency Injection — Built in DI container simplifies code.

¢ Rich Ecosystem — Entity Framework Core, Identity, SignalR, and more.

With these advantages, asp core application development building anweb  solution can be efficient,
maintainable, and future proof.

1. Planning Your Application

Before writing a single line of code, you need a clear roadmap. Good planning saves time, reduces bugs, and
ensures the final product meets business goals.

1.1 Define the Scope
List out core features and user stories. Ask yourself:
« What problem does the application solve?

e Who are the target users?
* What are the must have vs. nice to have features?

1.2 Choose the Architecture
ASP.NET Core supports multiple architectural patterns:
1. Model View Controller (MVC) — Ideal for complex applications.

2. Razor Pages — Page centric, simpler for CRUD heavy sites.
3. Blazor — Client side or server side Ul with C#.

For this guide, we’'ll focus on MVC with Razor Views, as it's widely used and demonstrates key ASPNET Core
concepts.

1.3 Identify Key Technologies

Make a list of the technologies you'll need:



ASP.NET Core MVC

Entity Framework Core (EF Core) for data access
ASP.NET Core Identity for authentication

SignalR for real time features (optional)

» Docker for containerization (optional)

2. Setting Up Your Development Environment

Let’s get your machine ready for asp core application development building an project.

2.1 Install .NET SDK

Download the latest .NET 8 SDK from the official site. After installation, verify with:

dotnet --version

It should display the SDK version.

2.2 Choose an IDE

Visual Studio (Windows) or Visual Studio Code (cross platform) are excellent choices. Both have rich extensions for
ASP.NET Core.

2.3 Install Database Server

For local development, SQLite or SQL Server Expressworks well. For production, consider Azure SQL or
PostgreSQL.

3. Creating the Project Skeleton

Open a terminal and run the following command to scaffold a new MVC project:

dotnet new mvc -n MyAspCoreApp

This creates a directory MyAspCoreApp with the standard MVC structure.

3.1 Project Structure Overview

e Controllers — Handle HTTP requests.

¢ Views — Razor templates for Ul.

¢ Models — Business entities.

e wwwroot — Static files (CSS, JS, images).

e Program.cs — Entry point, hosts the web server.
¢ appsettings.json — Configuration settings.

4. Configuring Dependency Injection

ASP.NET Core’s built in DI container is a cornerstone of clean architecture. Register services in Program.cs:

builder.Services.AddControllersWithViews();
builder.Services.AddDbContext&It;ApplicationDbContext&gt; (options =>
options.UseSqlite(builder.Configuration.GetConnectionString("DefaultConnection")));



builder.Services.Addldentity&lt;IdentityUser, IdentityRole&gt;()
.AddEntityFrameworkStores&lt;ApplicationDbContext&gt;()
.AddDefaultTokenProviders();

Here, we add MVC, EF Core with SQLite, and Identity for authentication.

5. Building the Data Layer with Entity Framework Core

EF Core simplifies CRUD operations and database migrations.

5.1 Define Your Models

In Models/Product.cs:

public class Product

{
public int Id { get; set; }
public string Name { get; set; } = string.Empty;
public decimal Price { get; set; }
public string Description { get; set; } = string.Empty;

5.2 Create the DbContext
In Data/ApplicationDbContext.cs:

public class ApplicationDbContext : IdentityDbContext

{
public ApplicationDbContext(DbContextOptions options)

: base(options) { }

public DbSet&lt;Product&gt; Products => Set&lt;Product&gt;();

5.3 Run Migrations
Open the terminal and execute:

dotnet ef migrations add InitialCreate
dotnet ef database update

This creates the database schema.

6. Implementing Controllers and Views

Controllers orchestrate the flow between models and views.



6.1 Create a Product Controller

In Controllers/ProductController.cs:

public class ProductController : Controller

{

private readonly ApplicationDbContext _context;

public ProductController(ApplicationDbContext context)

{

_context = context;

public async Task Index()

{

var products = await _context.Products.ToListAsync();
return View(products);

public IActionResult Create() => View();

[HttpPost]
[ValidateAntiForgeryToken)]
public async Task Create(Product product)

{
if (ModelState.lsValid)

{
_context.Add(product);

await _context.SaveChangesAsync();
return RedirectToAction(nameof(Index));

}

return View(product);

6.2 Create Razor Views

¢ Views/Product/Index.cshtml — List products.
¢ Views/Product/Create.cshtml — Form for new product.

Example Index.cshtmil:

@model IEnumerable&lt;Product&gt;

Product List



Name Price Actions

@item.Name @item.Price.ToString("C") Edit |
Delete

7. Adding Authentication and Authorization

Security is non negotiable. ASP.NET Core Identity provides a robust authentication system.

7.1 Configure Identity

In Program.cs, add:

builder.Services.Configure(options =>

{

options.Password.RequireDigit = true;
options.Password.RequiredLength = 8;
options.Password.RequireNonAlphanumeric = false;
options.Password.RequireUppercase = true;
options.Password.RequireLowercase = true;

D

7.2 Scaffold Identity Pages
Run:

dotnet aspnet-codegenerator identity -dc ApplicationDbContext --files "Account/Login;Account/Register"

This generates Razor Pages for login, register, and other account actions.

7.3 Protect Routes
In a controller, decorate actions with [Authorize]:

[Authorize]
public async Task Dashboard()

{

/I Only authenticated users can access

8. Middleware and Request Pipeline
Middleware components process HTTP requests. The order matters.

8.1 Typical Middleware Sequence

1. Exception Handling — app.UseExceptionHandler("/Home/Error")
2. HTTPS Redirection — app.UseHttpsRedirection()



Static Files — app.UseStaticFiles()
Routing — app.UseRouting()
Authentication — app.UseAuthentication()
Authorization — app.UseAuthorization()
Endpoints — app.MapControllerRoute(...)

No oo

Adding custom middleware is straightforward:

app.Use(async (context, next) =>

{

/I Pre processing
await next();
/I Post processing

D

9. Implementing Real Time Features with SignalR
SignalR simplifies real time communication.

9.1 Add the NuGet Package

Run:

dotnet add package Microsoft.AspNetCore.SignalR

9.2 Create a Hub
In Hubs/ChatHub.cs:

public class ChatHub : Hub
{

public async Task SendMessage(string user, string message)

{

await
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