Console Application in Visual Studio using EF Core & SQL Server
Here is a step-by-step exercise to create a .NET Console Application in Visual Studio using Entity Framework Core (EF Core) and SQL Server. This exercise covers the Code-First approach, where your C# classes automatically generate the database structure. [1, 2, 3, 4, 5]

Step 1: Create a New Project in Visual Studio
1. Open Visual Studio.
2. Click Create a new project.
3. Search for Console App, select the C# template, and click Next.
4. Name your project (e.g., EFCoreSqlServerDemo) and click Next.
5. Select the latest framework (e.g., .NET 8.0 or later) and click Create. [1, 2, 3]

Step 2: Install EF Core NuGet Packages
To communicate with SQL Server, you need to install the appropriate database provider and tooling packages: [1, 2]
1. Go to Tools > NuGet Package Manager > Package Manager Console.
2. Right click the project from Solution Explorer. Use Manage NuGet Packages.. to install the following: [1, 2, 3]
· Microsoft.EntityFrameworkCore.SqlServer
· Microsoft.EntityFrameworkCore.Design
· Microsoft.EntityFrameworkCore.Tool 
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Step 3: Create the Data Model
Models are standard C# classes that EF Core maps into database tables. [1, 2]
1. Right-click your project, select Add > New Folder, and name it Model.
2. Right-click the Models folder, select Add > Class, and name it Product.cs.
3. Paste the following code: [1, 2]
[image: C# Icons from dashboardicons.com]
namespace EFCoreSqlServerDemo.Model {
  public class Product {
    // EF Core automatically configures "Id" or "ProductId" as the Primary Key
    public int Id { get; set; } 
    public string Name { get; set; } = string.Empty;
    public decimal Price { get; set; }
  }
}

Step 4: Create the Database Context (DbContext)
The DbContext acts as the primary session handler that bridges your C# application and the SQL Server database. [1, 2]
1. Right-click your project, select Add > New Folder, and name it Data.
2. Right-click the Data folder, select Add > Class, and name it AppDbContext.cs.
3. Paste the following code: [1, 2]
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using Microsoft.EntityFrameworkCore;
using EFCoreSqlServerDemo.Model;

namespace EFCoreSqlServerDemo.Data {
  public class AppDbContext : DbContext {
    // The DbSet represents the Products table in the database
    public DbSet<Product> Products { get; set; }

    protected override void OnConfiguring(DbContextOptionsBuilder optionsBuilder) {
     // Replace with your actual SQL Server connection string as needed
     // The following is based on assumptions:
     //  1) The MyDB database already created
     //  2) Your current Windows account has admin right to access to MyDB
      string connectionString = @"Server=(local);Database=MyDB;Trusted_Connection=True;TrustServerCertificate=True;Integrated Security=True;";
            
      optionsBuilder.UseSqlServer(connectionString);
    }
  }
}



Step 5: Generate and Run Migrations
Migrations read your DbContext configuration to generate the exact database schema. [1, 2]
1. Open the Package Manager Console.
2. Run the command to scaffold your initial migration:
[image: PowerShell icons from uxwing.com]
Add-Migration InitialCreate

3. Run the following command to execute the migration and build the database in SQL Server: [1, 2, 3, 4]
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Update-Database

(Note: You can verify the created database by going to View > SQL Server Object Explorer inside Visual Studio.) [1]


Step 6: Query and Save Data
Open your Program.cs file and replace its contents to perform basic CRUD operations: [1]
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using System;
using System.Linq;
using EFCoreSqlServerDemo.Data;
using EFCoreSqlServerDemo.Model;

using (var context = new AppDbContext()) {
  // 1. CREATE: Add a new product
  var newProduct = new Product { Name = "Wireless Mouse", Price = 29.99m };
  context.Products.Add(newProduct);
  context.SaveChanges();
  Console.WriteLine("Product saved successfully!");

  // 2. READ: Fetch products from the database
  var products = context.Products.ToList();
  Console.WriteLine("\nAvailable Products:");
  foreach (var p in products) {
    Console.WriteLine($"- ID: {p.Id}, Name: {p.Name}, Price: ${p.Price}");
  }
}

Run your application by clicking Start (or hitting F5). You will see the product saved and immediately queried out of the SQL Server database.



For modern .NET Web APIs or MVC apps, normally we do the following:
1. Add your database connection details to your configuration file, typically found in appsettings.json:
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{
  "ConnectionStrings": {
    "MyDB": "Server=(local);Database=MyDB;Trusted_Connection=True;TrustServerCertificate=True;Integrated Security=True;"
  }
}

2. Register the Context in Program.cs
Register your DbContext with the Dependency Injection (DI) container: [1]
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var builder = WebApplication.CreateBuilder(args);

// Register SQL Server connection
builder.Services.AddDbContext<ApplicationDbContext>(options =>
    options.UseSqlServer(builder.Configuration.GetConnectionString("MyDB")));


3. Basic CRUD Operations Example
Once the database is generated, you can query and persist data by injecting your context into a controller or service: [1]
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// 1. Create (Insert)
var newProduct = new Product {
  Name = "Mechanical Keyboard", 
  Price = 89.99m, 
  Stock = 50 
};
_context.Products.Add(newProduct);
await _context.SaveChangesAsync();

// 2. Read (Query)
var products = await _context.Products.Where(p => p.Price > 50).ToListAsync();

// 3. Update
var productToUpdate = await _context.Products.FindAsync(1);
if (productToUpdate != null) {
    productToUpdate.Stock = 45;
    await _context.SaveChangesAsync();
}

// 4. Delete
var productToDelete = await _context.Products.FindAsync(1);
if (productToDelete != null) {
  _context.Products.Remove(productToDelete);
  await _context.SaveChangesAsync();
}
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