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Introduction to ASP.NET Core
(Introduction to ASP.NET Core)

® [ntroduction to ASP.NET Core

® w7 1 (Introduction to ASP.NET Core) UWuULEI&N

® 1J3IAULRZIIAWINNIVI ASP.NET

® 191=8n ASP.NET Core U .NET 6/7/8

® a3asilauas IDE/Editor AiReyldWau1 ASP.NET / ASP.NET Core
® ﬂﬁia@]@]&%ﬂ%adﬁﬁ]w‘v@&l%’] ASP.NET Core

® Step-by-step #10t3GAcs ASP.NET Core Development

o lassairslusiand ASP.NET Core

e n33ulusiand ASP.NET Core @1L3n6a8 dotnet run

® @aag19ludsunIu ASP.NET Core

YN UNN 1 - Introduction to ASP.NET Core
ASP.NET Core Lﬂumlmﬁi’ﬂé'm{uwwmmﬁuLLaﬂwﬁl,ﬂ"ﬁ'uﬁvl,d’%'um'mﬁwgalﬂanmaa .NET
1 09’/ a { QI v U & =] % = =)
lasdsngmunain ASP.NET gummwﬁnwumﬂ Web Forms @d9tulutaan1swaluwitI ULt
Ul uwuU event-driven fgeldldsunsuiuasanuniaasand i ivuuy dynamic tadne daun
ASP.NET loawannduaandaonssy MVC (Model-View-Controller) Wan&4aa4n13vind1uagng
Talaw ldauisnsanslaalagzainuasinanzsunumMINawILadwataswawalng n1s
ANf9pay ASP.NET Core fatilurimdanaasiiawinish aruanusansnlunsssuunans
6 A A n:i A 1l &/

WWaaWa sy (cross-platform) dszfnFnings LLa:amiTmﬂﬂﬁummu,azm%qumwu

lugavad .NET 6, NET 7 uaz .NET 8, ASP.NET Core ldiumydsuiyslivasiuiliaad
Iyl 9 N9 11389089N1 TN UL asynchronous, N13ANT dependency injection, LWAZN1T
° ' e X o o oo v o 3 % 6 & A o %
Avrwaailusiananineaw fRIURLINGY nsianadlalassaieldsandiduiiesdan
lasrinluldsiand ASP.NET Core dsznaualglWanan ¢ 1iu Program.cs §1%3UAIALAZTH
wail, Startup.cs FNILTNBAVINITUAZ middleware, WAz appsettings.json §1RTLLALAINITEI

A69 9 VaILaUWELATY
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iJ‘Y]LLiﬂﬁﬁ]::‘W’]é’éﬁuLﬁﬂﬁﬂﬁia%GIﬂiLﬁ]ﬂﬁT ASP.NET Core WINUaIAKLad LINANNNNTLT
UAIFI dotnet run tWasuuaUwRLATUNUg U Yiaudlanulassaiislnauas fow ns
° A & & A & o o ' o = A v Ao o
ampesnaty tnaiduwingiuiudsussdmivunds 9 Wlumswaiiuuedwiiesunougdon

LRENWRNE

Introduction to ASP.NET Core

o  UTI0uazINWwINIIVad ASP.NET — Web Forms — MVC — Core
o ASP.NET Core NnuU .NET 6/7/8
o lavsaelusiang (Program.cs, Startup.cs, appsettings.json)

o MITWlUTANALINA28 dotnet run

1. Y3270uaz3IMUIN13289 ASP.NET — Web Forms — MVC — Core
O Qm‘%uéfumaa ASP.NET
e ASP.NET gmﬁ@wﬁﬂ%mﬂw%”auﬁ'u .NET Framework 1.0 (1] 2002)
o lg5wnu s (Internet Information Services) 183 Microsoft
o  §9UuBYUUY Server-Side Rendering (SSR) 1ag/l Web Forms
| ASP.NET Web Forms (2002-2010)
o o Drag & Drop + Event-driven Model A&18 Windows Forms
o ldaaglusiuuy Code-Behind (C# #3a VB.NET)
o lgw:
o tightly coupled 32#319 Ul NU Logic
o HTML ‘ﬁgﬂ Generate Vl&iﬁ@mqiu
o MUl Frontend (HTML/CSSAS) t4tn
| ASP.NET MVC (2009—2016)
o Jaand 2009 UK .NET Framework 3.5/4.0
e 11 Model-View-Controller (MVC) g — Separation of Concerns (SoC)
e 38931 Unit Testing ladne
« 17al¥ Dev 1w HTML, JavaScript 104 laidad#s Control UL Web Forms
e Jad1na:
o HIyndiany System.Web.dll uaz IIS
o |4 Cross-platform
[] ASP.NET Core (2016-1]291i1)
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o JaaIwsay .NET Core 1.0 (2016)
e Open-source LLaz Cross-platform (Windows, Linux, macOS)
« 14 Kestrel Web Server (li#s 11S Tagass uavinawsaule)
e Modular + Lightweight — 1 NuGet package @l’]&lﬁﬁaam‘i
« Performance §in31 ASP.NET MVC / Web Forms DENITALIN
o aﬂminﬁﬁmuvl,@‘fﬂa’mgﬂuuu:

o MVC + Razor Pages

o Web API

o Blazor (WebAssembly/Server)

o Minimal APIs (6{11,!,& .NET 6 ﬁ%lﬂ)

2. ASP.NET Core Nu .NET 6/7/8
[] .NET 5 1ilu@uan — Unified Platform
° ﬁau%ﬁﬁf:ﬁ .NET Framework, .NET Core, Xamarin — LENN
¢ Microsoft i’nwﬁmumﬂu .NET (Unified Platform)
| ASP.NET Core U .NET 6 (LTS - 2021)
e Luzi1 Minimal APIs — laatasas
o 14 Top-level statements 114 Program.cs
e 3893U C#10
¢28879 Minimal API:
var builder = WebApplication.CreateBuilder(args);
var app = builder.Build();

app.MapGet("/", () => "Hello ASP.NET Core 6!");

app-Run();
| ASP.NET Core U# .NET 7 (STS — 2022)
« 130139 Minimal APIs 1%5893U Filter, Binding ATuTan
e Performance ﬁ"i‘fumﬂ
o C#11
] ASP.NET Core U# .NET 8 (LTS - 2023)
e 38930 Native AOT (Ahead-Of-Time compilation) — Build 1J% Executable LanNLazLI?

. ﬂ%’uﬂga Blazor United — 323 Blazor Server + WebAssembly + SSR

ASP.NET Core Programming: Beginner wih 3
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e 3095 C#12
aagﬂ:

o tazldluldsiandass .NET 6 32 .NET 8 (LTS) mmz'ﬁq@

o NET 7 \i% STS (Short-Term Support) AuaTANEIALTININATL

3. ‘[ﬂ‘s\‘la%"l\‘l‘[ﬂi!,’amﬁ(Program.cs, Startup.cs, appsettings.json)
\aslusiand ASP.NET Core (dotnet new webapi) a2 lélassasns itu:
MyWebApp/

Controllers/
[ WeatherForecastController.cs
— Properties/

- launchSettings.json

appsettings.json

Program.cs

— Startup.cs (Law1z .NET 5 %3a61n41 / 13861 Dev LonLas)

— MyWebApp.csproj
| Program.cs ((;f\‘il,wi .NET 6 — 1% Minimal Hosting Model)

var builder = WebApplication.CreateBuilder(args);

/I Register Services (DI Container)
builder.Services.AddControllers();
builder.Services.AddEndpointsApiExplorer();
builder.Services.AddSwaggerGen();

var app = builder.Build();

/I Middleware pipeline
if (app.Environment.IsDevelopment())
{
app.UseSwagger();
app.UseSwaggerUl();

ASP.NET Core Programming: Beginner wih 4



4 o v A
g{uwuq’?{ammumiau

app.UseHttpsRedirection();
app-UseAuthorization();

app.MapControllers(); // Map API Controllers

app.Run();
e builder.Services — &§wIUaInziian Service (DI, EF Core, Identity ¥489)
e app.Use...() — Middleware Pipeline L% Authentication, Logging, Routing
e app.Map...() — Endpoint Mapping %% Controller, Razor Page, Blazor

"] startup.cs (Izdaslu .NET 3.1/5)

public class Startup

{

public void ConfigureServices(IServiceCollection services)

{

services.AddControllers();

public void Configure(lApplicationBuilder app, IWebHostEnvironment env)

{

if (env.IsDevelopment())

{

app.UseDeveloperExceptionPage();

app.UseRouting();
app.UseAuthorization();

app.UseEndpoints(endpoints =>
{

endpoints.MapControllers();

N

}
lu NET 6/7/8 1é@ Startup.cs Qﬂﬂ'amﬁaiu Program.cs

ASP.NET Core Programming: Beginner wih 5
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|| appsettings.json
liAy Configuration LT% Connection String, Logging, Custom Settings

{
"Logging": {
"LogLevel": {
"Default": "Information",
"Microsoft.AspNetCore": "Warning"
}
2

"ConnectionStrings": {
"DefaultConnection™: "Server=.;Database=MyDb;Trusted Connection=True;"

1

"AllowedHosts": "*"

4. n3suldsiandusnalg dotnet run
] snaomn

1. §ians .NET SDK 6/7/8

2. dotnet --version
(TUFAILIDTTULTY 8.0.100)
g9lusiandlad (15w Web API)
dotnet new webapi -o MyWebApp
cd MyWebApp

Tulisiang

N o o & w

dotnet run

Output:

Building...

Now listening on: https://localhost:7113

Now listening on: http://localhost:5189
Application started. Press Ctrl+C to shut down.
8. 11a Browser — https://localhost:7113/swagger

o LA Swagger Ul °7‘1I ASP.NET Core Generate 31

[] aEﬂuwﬁ 1:

ASP.NET Core Programming: Beginner wih 6
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e ASP.NET #77@%1113970 Web Forms — MVC —> Core

o ASP.NET Core 1% Cross-platform, Open-source, Modular L8 Performance N
« NET 6 uaz .NET 8 1Tut2839% LTS flinanzdmsy Production

o lavsgslusiandlnidles Program.cs unw Startup.cs

e Config 614 ¢ ayﬂu appsettings.json

o myiulusiandusnle dotnet run uazaanInguaawslan Swagger Ul

‘im‘ﬁ 1 (Introduction to ASP.NET Core) UUULTIAN
1) Y32 20UAZIRNNINT (aZldanLBINAhaA)
Timeline LUV (Lﬁmff'flmgamaaL%aamﬂmﬂnﬁm)
e ASP.NET (2002) U% .NET Framework — model WU server-side rendering, E\]Iﬂﬁ"l_l IS}
Az System.Web (lngj win)
¢ Web Forms — event-driven, code-behind; Lﬁ@J’]:ﬁUﬂ%ﬁ@J’]ﬁl’]ﬂ WinForms WA&319
HTML ﬁvl,&i@iayquvl,ﬁ
e ASP.NET MVC (2009) — i@ MVC L1a1 Wan concerns, @ga unit testing Wa
AILNN HTML Ienndn WaALIHNGAa System.Web Laz Windows/IIS
e ASP.NET Core (2016 — ﬂ%'gﬁ%) — JJoulndidn cross-platform, modular, lightweight,
1% Kestrel 14 web server, open-source, LoNALD® NuGet packages mﬂﬁu — LRV
nu Cloud/Containers/High-performance
a"ll,ﬂ(i!ili’]\‘iﬂ’]ﬂﬂi‘%ﬂ%uﬂﬁ\‘lL%\‘lﬁﬂ"lﬂ(ﬂ&lﬂii&l
e  YUAVDI System.Web lﬁtyLLaz monolithic — 1Jagmwtil% modular middleware pipeline
Lﬁiaimmawwﬁldﬁﬁadmi
o  @BINT cross-platform —> port 14 Linux/Containers — Kestrel Qﬂaamwul‘ﬁmﬂu
high-performance async server
e G89MINMIUTLUG8 (dependency injection, configuration providers, logging) —
built-in DI + IConfiguration + Logging abstraction
gandaanIsunan (NNIN)
¢ Hosting layer: Kestrel (process) «——> (optionally) Reverse Proxy (IIS/INGINX)
¢ Middleware pipeline: a chain of delegates (UseXxx) ﬁIaﬁ'ﬁJ request/response —
ordering ﬁﬁﬂuty (Exception—>Routing—>Auth—>Endpoints)
¢ Dependency Injection: built-in container (IServiceCollection/IServiceProvider) —

service lifetimes (Transient/Scoped/Singleton)

ASP.NET Core Programming: Beginner wih 7
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e Configuration: Provider-based (appsettings.json, env vars, command-line, user secrets,
Azure Key Vault 989)
¢ Logging: abstraction (ILogger) 78930 providers @14 ¢ (Console, EventLog, Seq,
Serilog)
2) ASP.NET Core NU .NET6/7/8 — qmﬂﬁﬂmtazﬂwai‘ﬁ'\ A7)
agﬂLﬂuﬂiuﬁuéﬁﬂ@ﬁﬁwa@iamaw”wmLLa:IﬂNa‘?NIiJiLﬁm@T
.NET 6 (LTS) — Qﬂlﬂgﬂ%ﬁ’lﬁty
¢ Minimal Hosting Model (Top-level Program.cs) — ﬁ'}lﬁ’[ﬁ’@ﬁ?ﬂﬂd:
WebApplicationBuilder + WebApplication
« Minimal APIs — Lg% HTTP endpoints UL function-style L controller 16 twaneny
microservices / small APIs
e Hot Reload (Dev productivity)
e C# 10 features (global using, file-scoped namespace)
¢28819 minimal APl (NET 6+):
var builder = WebApplication.CreateBuilder(args);
builder.Services.AddEndpointsApiExplorer();
builder.Services.AddSwaggerGen();

var app = builder.Build();

if (app.Environment.IsDevelopment()) app.UseSwagger().UseSwaggerUI();
app.MapGet("/hello", () => "Hello from minimal API!");

app.Run();
NET 7 (STS)
. ﬂ%’uﬂ‘ga performance Wa1g3a (JIT, GC, HTTP stack)
«  Minimal APIs {i#1a8¥ binding/filters 1N
 Short-term support — LU&a3tn881n long-term stability
.NET 8 (LTS)
« Native AOT (Ahead-of-Time compilation) — &319 native executables vwaL&n 5uld
lu scenarios ﬁlélvaami cold-start G:h (serverless, tiny service)
. ﬂ%’uﬂ‘ga Blazor (143N Blazor United / integration)

o LWNANNFINITD runtime/SDK BaN8awh was C# 12 features

ASP.NET Core Programming: Beginner wih 8
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o &3lF minimal hosting model Wllawan ual performance / publishing options Lﬁw“ﬁ{u
(single-file, native AOT)
Hoauwgi: §1wiulusiand production vwalwg) 1WlE LTS (19 .NET 6 %58 .NET 8) 1ita
support T8
3) Taseasslisiand — zdnldddranuazanananaizedn
gnatn9laTiaing (webapi template, .NET 7/8):
MyWebApp/
— Controllers/
L WeatherForecastController.cs
— Properties/
L launchSettings.json
— appsettings.json
— appsettings.Development.json
— Program.cs

— MyWebApp.csproj

L— bockerfile (t9)

Program.cs (Minimal Hosting — a%n1ﬂniiﬁmdaniiﬁm)
var builder = WebApplication.CreateBuilder(args);
// builder.Configuration : IConfiguration (33% provider 614 ¢)
/l builder.Services : IServiceCollection (DI registration)

/I builder.Environment : IWebHostEnvironment

builder.Services.AddControllers();
builder.Services.AddDbContext<MyDbContext>(opts => ...);
builder.Services.AddEndpointsApiExplorer();
builder.Services.AddSwaggerGen();

var app = builder.Build();

/I Middleware pipeline — Execution order matters!
if (app.Environment.IsDevelopment())
{
app.UseDeveloperExceptionPage();
app.UseSwagger();

ASP.NET Core Programming: Beginner wih 9
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app.UseSwaggerUl();

app.UseHttpsRedirection(); /l Redirect HTTP -> HTTPS
app.UseRouting(); // Adds route matching
app.UseAuthentication(); /I Authentication must appear before Authorization
app.UseAuthorization();
app.MapControllers(); /I Map controller endpoints
app-Run();
Usziandan
 builder.Configuration Qﬂﬁ%”]d‘ﬁ%ﬁau Build() a=373 providers @uUS19L (see next
section)
o app.UseXxx() tun315898160 middleware — dhasL@wnika 9:1088% behavior (1%
Authorization 8¢fia Routing — 2z laiviau)
« app.Map...() Aion13LAix endpoints ﬁﬁ]zgﬂﬁmmﬁa routing A39N%
Startup.cs (Legacy style)
o 1u NET 5 n3adasnusnanuivAaey qmaatinild Startup:
public class Startup
{
public void ConfigureServices(IServiceCollection services) { ... }

public void Configure(lApplicationBuilder app, IWebHostEnvironment env) { ... }

o lu .NET 6+ Qmmmsnﬂﬁ'ﬂﬂ% Startup pattern '@ (for clarity), W@ default wiz¥inlg
Program.cs lip)
appsettings.json / Configuration Providers (é”lﬁu LLaZ precedence)

« Providers fifilag default (Savaraugnlunan):
1. appsettings.json
2. appsettings.{Environment}.json (e.g., appsettings.Development.json)
3. User secrets (laW1ERNTNLIARDN dev)
4. Environment variables
5. Command-line arguments

e Precedence: vLWsi{ﬁQﬂIﬂaﬂﬂé'\‘ﬁ]: override ANL@N — @1 CLI > Env Vars >

appsettings.{ENV} > appsettings.json

ASP.NET Core Programming: Beginner wih 10
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¢ IConfiguration 345U DML key-path ("Logging:LoglLevel:Default") wae binding
g Poco
¢18¢19 appsettings.json:
{
"Logging": {
"LogLevel": { "Default": "Information”, "Microsoft": "Warning" }
2
"ConnectionStrings": { "Default": "Server=.;Database=MyDb; Trusted_Connection=True;" },
"MyOptions": { "FeatureEnabled": true, "Maxltems": 100 }
}
N173 bind:
builder.Services.Configure<MyOptions>(builder.Configuration.GetSection("MyOptions"));
Il %78
var options = builder.Configuration.GetSection("MyOptions").Get<MyOptions>();
Secrets & Secure config
o User Secrets (dotnet user-secrets) — %31 dev machine (b3 commit to git)
o dotnet user-secrets init L7 dotnet user-secrets set "ConnectionStrings:Default"
o Production: 4 environment variables / Azure Key Vault / HashiCorp Vault / secrets
manager V84 cloud
o afNNU secret lu appsettings.json ‘ﬁl’%z commit ﬁu repo
launchSettings.json (dev-only)
o MNWUA profiles (IIS Express, Project) Lz environment variables 3:%319 debugging
(1% ASPNETCORE_ENVIRONMENT)

AL

"profiles": {
"MyWebApp": {
"commandName": "Project”,
"dotnetRunMessages": true,
"launchBrowser": true,
"applicationUrl": "https://localhost:7113;http://localhost:5189",
"environmentVariables": { "ASPNETCORE_ENVIRONMENT": "Development" }

ASP.NET Core Programming: Beginner wih 11
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}
}
.csproj (SDK-style) — ?IN ﬂ’s‘sf
o @aad:
<Project Sdk="Microsoft. NET.Sdk.Web">
<PropertyGroup>
<TargetFramework>net8.0</TargetFramework>
<Nullable>enable</Nullable>
<ImplicitUsings>enable</ImplicitUsings>
</PropertyGroup>
</Project>
e Microsoft. NET.Sdk.Web %Lﬁlu defaults #1310 web (Kestrel, web hosting)
« globaljson lt8aa SDK 1iastuindadns
DI (IServiceCollection) — lifetimes LLa< pitfalls
o Transient: 8314 instance lﬂsjnﬂﬂ%ﬁma (use for lightweight stateless services)
e Scoped: ‘Hﬁd instance @8 HTTP request — I abeil DbContext, unit-of-work
¢ Singleton: ‘wﬁ,d instance 88 lifetime Y83 app — 3229 Al inject Scoped service 121
Tu Singleton (3zLN@ captive dependency)
¢ Common pitfalls:
o 'lda27 new DbContext tad — 1% DI 3913
o 3219 stateful singleton (ﬁ):‘ﬁﬂﬁ' race conditions)
4) M33wlUsan@usna28 dotnet run — ﬁnamﬁ’ﬂmnifuma%
AN
dotnet new webapi -n MyWebApp
cd MyWebApp
dotnet run

NILUIBNIINAN sflwuaa dotnet run

1. dotnet run 3% dotnet build (implicit) — restore (81&914ld) — &319 assembly
(DLL/EXE)

2. Ua29z138N dotnet <assembly>.dll (%%a‘%‘u, native exe 1 publish WU self-
contained/native AOT)

3. IﬂiLsﬁm:ﬁ;w host (Kestrel) waz binding port @13 ASPNETCORE_URLS / --urls /
launchSettings.json / default (localhost:xxxxx)

4. ATAALLAW log LTw:

ASP.NET Core Programming: Beginner wih 12
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Building...
info: Microsoft.Hosting.Lifetime[14]
Now listening on: https://localhost:7113
info: Microsoft.Hosting.Lifetime[14]
Now listening on: http://localhost:5189
info: Microsoft.Hosting.Lifetime[0]
Application started. Press Ctrl+C to shut down.
AsiukANasa / URL / HTTPS

e W% environment variable:

o ASPNETCORE_URLS="http://0.0.0.0:5000;https://0.0.0.0:5001" dotnet run

. #I0 argument:
o dotnet run --urls "http://0.0.0.0:5000"
« HTTPS Dev Certificate: Gaaa/idafialwnias dev:
o dotnet dev-certs https --trust (%:ﬁ%’NLLa: trust certificate uum%iaa dev)

LU 1 A &/ Q
o M had cert, Kestrel 813 fallback 14 HTTP w30 fail 4wnu config
Environment & ASPNETCORE_ENVIRONMENT

. ﬂ"l‘ﬁl common: Development, Staging, Production

o WoAnIINTEnIiu;
o Development — DeveloperExceptionPage, Hot reload enabled, logs verbose
o Production — default error handler, stricter CORS, stricter cookie settings

. Goen:
o ASPNETCORE_ENVIRONMENT=Development dotnet run

o wnInlu launchSettings.json 113 debugging
Hot Reload / dotnet watch

o Developer productivity:
o dotnet watch run —> azAasgMILUAnuulasiWduas reload (Hot Reload) las'lal
@184 rebuild full cycle

o T8A133239: hot reload ARHTL code changes LL§i schema changes %38 DI changes
U9ATIADY restart full

Publishing & Run in Production
e Build for production:
o dotnet publish -c Release -o ./publish
o HWAANS: publish folder ﬁLﬂﬂ"Lﬂ%'mTw dotnet MyWebApp.dll %38 build native
AOT (--self-contained / -p:PublishAot=true)
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e Containerization:
o 7 multi-stage Dockerfile (build -> publish -> runtime image LT
mcr.microsoft.com/dotnet/aspnet:8.0)
Graceful shutdown
« Host listens for SIGINT/SIGTERM —> &4 cancellation token 1% hosted services — 14
IHostApplicationLifetime %38 CancellationToken i background tasks Lﬁafl@ﬁaaﬂﬁuﬂu
PEASTEN
5) A1ag19M317INIT9 (snippet TANUWILIT1TR)
Program.cs 28819 (A5ULA389)

var builder = WebApplication.CreateBuilder(args);

/I Configuration & Options
builder.Services.Configure<MyOptions>(builder.Configuration.GetSection("MyOptions"));

/I Add DbContext (scoped)
builder.Services.AddDbContext<MyDbContext>(options =>

options.UseSqlServer(builder.Configuration.GetConnectionString("Default")));

/I Add Authentication & Authorization
builder.Services.AddAuthentication(JwtBearerDefaults.AuthenticationScheme)
AddJwtBearer(...);

builder.Services.AddAuthorization();

/I Add HttpClient factory (best practice)
builder.Services.AddHttpClient("github", ¢ => { c.BaseAddress = new
Uri("https://api.github.com/"); });

/I Add controllers & swagger
builder.Services.AddControllers();
builder.Services.AddEndpointsApiExplorer();
builder.Services.AddSwaggerGen();

var app = builder.Build();

ASP.NET Core Programming: Beginner wih 14



AuviilidosianinSeu

/I Middleware ordering - critical

if (app.Environment.IsDevelopment())

{

app.UseDeveloperExceptionPage();

app.UseSwagger();

app.UseSwaggerUl();

app.UseHttpsRedirection();

app.UseRouting();

app.UseAuthentication(); // before Authorization

app.UseAuthorization();

app-MapControllers();

app.Run();
6) Best practices & gotchas (&34 2l uia)

Config & Secrets: user-secrets / env vars / KeyVault — 821 commit secrets

DI: 14l scoped &%3L DbContext; %14 inject scoped into singleton

HttpClient: atin new HttpClient() 183 — o IHttpClientFactory

Middleware ordering: Authentication — Authorization ﬁad’sﬁdgﬂﬁﬁLL%ﬂdﬁau
MapControllers()

Health & Observability: 1 Health Checks, Metrics (Prometheus), Distributed Tracing
(OpenTelemetry) LLas structured logging (Serilog)

Minimal API vs Controllers: I Minimal APl §1%35U services L&n 9 %38 microservices;
14 Controllers + Filters §1%30 LLan*’llm@sLmyjﬁéTaam‘s structure Wae testability
Production hosting: 14 container 144 expose Kestrel @34 9 wazld reverse proxy
(optional) tIndu (NGINX/ALB) — avoid in-process IIS unless you need Windows-only

features

1521z IMWIN5VaI ASP.NET

11329 1azIMWINIIVDI ASP.NET LUULANZANLEINARA @31Le Web Forms — MVC —

Core ‘lﬁmunmgwaa
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1 @SP.NET (Web Forms) — ﬁ;'m?;'a.l(;f% (2002)
ASP.NET Web Forms Qmﬂ@@y’m%au .NET Framework 1.0
¢ Model: Event-driven, Code-behind
o ANBAILAK:
o @& Windows Forms — Developers ﬁlmﬁ]’m desktop development ﬁl:@?umﬂ
o 4 Server Controls L% <asp:Button> <asp:GridView> —> Generate HTML
80 Luaif

ViewState LAU&D1UeU8d Ul controls 321319 postback

©

o Wowiuiilasludasesny HTMLS ann
o Event model ¥l logic s desktop app
o da37n0:
o HTML output in laiazana / liiwanzny Frontend modern
o Code-behind tightly coupled — &1n¢ia testing L&z maintenance
o HNAANL NS/Windows
dq1l: AINZ &MY intranet WiawaULiu rapid development LL@ivl&iﬁﬂﬂzjuf;%ﬂ%%"u web standards

%38 cross-platform

2 @SP.NET MVC — Separation of Concerns (2009)
ASP.NET MvC Jaaa1 2009
e 1uuAa Model-View-Controller (MVC) 3117 — wan:
o Model: Data & Business Logic
o View: Ul (Razor / HTML)
o Controller: 3U request, \Ran view, &4 data — response
ANHLA:
e Unit Testing Friendly: Controller L.&nann Ul — W test ladne

« Full control over HTML: 1% Razor syntax (@Model.Name)

Routing: &31707111%Wa URL patterns ladasy (Attribute Routing / Convention-based

Routing)

©

lANNZNY web apps NAINg maintainability L8 flexibility

«  ®UAYYU TDD/BDD 156
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Y o a
VDINNA:

o diyndaniy System.Web.dll — wu1alway, performance énin Core

o 4 cross-platform —> ¥indNwLan1z Windows/1IS

6@1]: mmzéh%%’uLLaﬂmu’mﬂmoﬁﬂmy' G84N7 separation of concerns LLag testability

3 @SP.NET Core — Modern, Cross-platform (2016—‘11%?;13’%)
ASP.NET Core (Jumaidaulnaivas ASP.NET
e Cross-platform: Windows, Linux, macOS
e Open-source (hosted on GitHub)
o 1% Kestrel Web Server — Lightweight, High Performance, Async-first
e Modular: NuGet packages — Im@mmzﬁaﬁﬁadms (’@UWA / improve
performance)
e Unified framework: 58950 Web API, MVC, Razor Pages, Blazor, Minimal APIs
ANHTLA:
¢ Middleware Pipeline — app.UseXxx() Lﬁaﬁ'@ms request/response
¢ Dependency Injection Tugr — register services LLa¥ inject w4 controller / middleware
« Configuration K14 IConfiguration + appsettings.json / environment variables / secrets
« Performance: #4%n31 MVC / Web Forms 88195 1a%
e Cross-platform hosting: ¥N41%4U# containers, cloud, serverless
A18819N13138N1H9% Minimal API (.NET 6+):
var builder = WebApplication.CreateBuilder(args);
var app = builder.Build();

app.MapGet("/", () => "Hello ASP.NET Core!");

app-Run();

¥ A

VaA:
e LWNNZNU microservices, cloud apps, high-performance web apps
e Flexible, modern development, 3893U DevOps / CI/CD

aqil:
e 311N tightly-coupled — modular — cross-platform
e Web Forms — MVC — Core ULRAININGUI 1N rapid dev / Windows-only —

testable / flexible — high-performance / cloud-ready
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19128n ASP.NET Core niu .NET 6/7/8

\91z8n ASP.NET Core il .NET 6/7/8 LULITanAfla ATauaguanauanedd, Alaasidny, M3

a A ado o %
Lﬂﬂﬂuuﬂﬂ\‘]aﬂ’]ﬂ@ﬂﬂiiu LLﬂzaﬂﬂuﬂW@Nu’]ﬂflig

1 @verview: ASP.NET Core + .NET 6/7/8
e ASP.NET Core = Framework 1A3LU&319 Web, APIs, Blazor, Minimal APIs U4 Cross-
platform
e .NET 6/7/8 = Unified Platform va3 .NET (374 .NET Core, .NET Framework, Xamarin)
¢ Key points:
o Minimal Hosting Model (Program.cs Lﬁm)
o Performance § (Kestrel, async-first, pipeline optimized)

o Cross-platform / Container-friendly / Cloud-ready

2 [@IET 6 (LTS — Long-Term Support)
ALAH:
e Minimal APIs — L3aw% HTTP endpoints LLUL function-style
e Top-level statements — Taalu Program.cs Eigum, no need Startup.cs
e C# 10 features — global using, file-scoped namespace, record structs
« Hot Reload — Dev productivity: L/asuldaua? reload 8o lusia
@28¢19 Minimal API
var builder = WebApplication.CreateBuilder(args);
builder.Services.AddEndpointsApiExplorer();
builder.Services.AddSwaggerGen();

var app = builder.Build();

if (app.Environment.IsDevelopment())

app.UseSwagger().UseSwaggerUI();

app.MapGet("/", () => "Hello .NET 6 ASP.NET Core!"):
app.Run();

Notes:

e LTS — WuNz&%3U Production / Enterprise
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¢ Middleware pipeline 5 app.Use... — app.Map...

3 [@IET 7 (STS — Short-Term Support)
ALAR:

. llﬁ_lllgd Minimal APIs — advanced routing, filters, model binding

e Performance boost: JIT, GC, HTTP stack

o 1 C# 11 features L1 7% raw string literals, generic attributes

e STS — J093UT8dw (~18 1ian) — luwmunzdmsl long-term production
Notes:

e LWNNZAU experimentation / fast-moving projects

o 4 features lnailei57 uddas upgrade tiu LTS da'ld

4 [@IET 8 (LTS - 2023)
ALAW:
¢ Native AOT (Ahead-of-Time compilation) — &34 native executable muﬁmﬁﬂ, cold-
start @:i’l
« Blazor United — 733 Blazor Server + WASM + SSR luldsiandifien
e Performance: further improved Kestrel, GC, Hot reload, minimal APls
e C# 12 support — improved lambda, pattern matching, collection literals
A19819 Native AOT
dotnet publish -c Release -r win-x64 -p:PublishAot=true

e Output = standalone executable 1ai¢a98 .NET runtime @aasluinsas

s@ﬁﬂmﬁﬂu .NET 6/7 /8 (179 Developer)

Feature / Aspect .NET 6 (LTS) .NET 7 (STS) .NET 8 (LTS)
Support Long-term Short-term Long-term
| Advanced filters & || Enhanced + Native AOT
Minimal APls | Basic
binding ready
Hot Reload ] ] | Improved
Performance High Higher Highest
Language Version C# 10 C# 11 C# 12
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Feature / Aspect .NET 6 (LTS) .NET 7 (STS) .NET 8 (LTS)
Server /
Blazor Server / WASM Blazor United
WASM
Native AOT [] [] L] (production ready)

Recommended for

[ AL (short-term) ]
Production

G@ey takeaways &1113U ASP.NET Core Developers
1. 188N LTS &1%3U Production — .NET 6 %38 .NET 8
Minimal Hosting Model — program.cs Lam, DI, Middleware pipeline
Native AOT (.NET 8) — A®1MIL microservices / serverless / container startup

o L e @ e, . s &
Hot Reload + Dev productivity — nﬂna%ﬂﬁw YA iteration 151U%

o >~ w DN

Cross-platform & Containers — Core + .NET 6/8 814130 deploy Ut

Linux/Windows/macOS L8y Docker VL@T

=)

LA309a oAz IDE/Editor Nadlsnm ASP.NET / ASP.NET Core

1 @\tegrated Development Environment (IDE) #an
1. Visual Studio (Windows / Mac)
fo AAa [
o assunnanly
o Visual Studio 2022 (Windows) — Full-featured, 78930 .NET 6/7/8,
Debugging, Profiling, Designer
o Visual Studio for Mac — ASP.NET Core, Blazor, Mobile development
(Xamarin/MAUI)

o GUI Designer #1%3U Windows Forms, WPF

o Advanced Debugger, IntelliSense, Code Refactoring
o Integrated Package Manager (NuGet)

o Support Live Unit Testing, Hot Reload

o Built-in Git support

« WNNENU: Enterprise apps, Full-stack dev, fiiulwg)
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2. Visual Studio Code (Cross-platform)
¢ QALAK
o Lightweight, Cross-platform (Windows/Linux/macQOS)
o Extensions: C# (OmniSharp), NuGet Package Manager, Debugger for .NET
Core, REST Client, GitLens
o Hot Reload + dotnet CLI integration
o 1%16" Minimal APIs, Blazor, MVC, Web API

e LWNZNL: Dev NN0U lightweight IDE, Linux/Mac, containerized workflow

3. JetBrains Rider
e Cross-platform .NET IDE (Windows/Linux/macQOS)
o A0LA®
o Fast code analysis, refactoring, debugging
o Support .NET Core, ASP.NET Core, Blazor
o Integrated Unit Testing (xUnit, NUnit, MSTest)
o Git integration, Database tools

. ﬁaﬁﬂﬁﬂ: #8478 License

2 @ommand-line Tools (CLI)
dotnet CLI
. @dedan

o dotnet new webapi — &31311U3519n6 Web API
o dotnet run — swlusiand
o dotnet build — Build project
o dotnet publish — RGETIEY deploy
o dotnet add package <package> — Add NuGet package

o dotnet restore — Restore dependencies

dotnet watch run — Auto reload / Hot reload

O

©

o Cross-platform, WANIZNY DevOps, CI/CD, Docker

Minimal APl / Headless development 164

O

NuGet Package Manager

ASP.NET Core Programming: Beginner wih 21



o v A v A
g{uwm%ammumiw

¥ 1
o Gl?i\‘i’]%N"l%
o Visual Studio GUI
o CLI: dotnet add package <PackageName>

e Purpose: Download / update libraries, middleware, EF Core, Logging, Authentication

3 @atabase / ORM Tools
1. Entity Framework Core Tools
e CLI commands
o dotnet ef migrations add <MigrationName> —> &34 migration
o dotnet ef database update — Apply migration
o dotnet ef dbcontext scaffold — Scaffold DB
« Integrated NU Visual Studio / VS Code
2. SQL Server Management Studio (SSMS)
o GUI §%3U SQL Server
o 75201 EF Core w58 ADO.NET
3. Azure Data Studio
e Cross-platform, modern GUI

e 3893U SQL Server, PostgreSQL, MySQL

4[@ebugging | Profiling / Monitoring
1. Visual Studio Debugger
e Breakpoints, Conditional Breakpoints, Watch Window, Call Stack, Immediate Window
2. dotnet-trace / dotnet-dump
e CLI tools §1%3U performance tracing / memory dump analysis
3. Application Insights (Azure)
o Logging, telemetry, distributed tracing, metrics
4. Serilog + Seq / ELK Stack
e Structured logging

e Real-time monitoring

5[@rontend / Ul Tools &1%31 ASP.NET Core

1. Razor Pages / Blazor

e Razor syntax editor — Visual Studio / VS Code
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e Hot Reload support
2. JavaScript / CSS Frameworks
¢ Node.js + npm / yarn / pnpm

e SPA frameworks: React, Angular, Vue — integrate W% npm run build / wwwroot

6@ontainerization /| DevOps
1. Docker

e Multi-stage builds for ASP.NET Core apps

e Run cross-platform containers — Linux / Windows
2. Kubernetes

e Orchestrate multiple ASP.NET Core microservices
3. Cl/CD Tools

e GitHub Actions, Azure DevOps, GitLab ClI

e Build — Test — Publish — Deploy

7 @esting Tools

Unit / Integration Testing

e xUnit, NUnit, MSTest — Visual Studio / Rider / CLI

e TestServer for ASP.NET Core — run integration tests without real HTTP server
API Testing

e Postman / Insomnia

¢ Swagger Ul — auto-generated endpoints testing

8 @ummary | Recommendation

Tool Category Recommended Tool(s) Notes

Visual Studio 2022 (Windows), VS Code Depends on team size &
IDE
(cross-platform), Rider platform

Essential for DevOps /
CLI dotnet CLI, NuGet
minimal APls

EF Core + CLI = migrate DB
Database / ORM EF Core CLI, SSMS, Azure Data Studio
easily

Debug & Profiling VS Debugger, dotnet-trace/dump, App Production monitoring /

ASP.NET Core Programming: Beginner wih 23




4 v A v A
g{uwm%aiﬂmumiw

Tool Category Recommended Tool(s) Notes
Insights memory analysis
Frontend / Ul Razor / Blazor, npm frameworks SPA integration via wwwroot
Containerization & ||Docker, Kubernetes, Azure DevOps, For cloud-native /
Cl/CD GitHub Actions microservices
xUnit / NUnit / MSTest, Postman, Swagger ||Unit + Integration + API
Testing
ul testing

N1SAAAILAIDINANGIWI ASP.NET Core

10 mevs .NET SDK
Windows / macOS / Linux

1. WUNMINT: https://dotnet.microsoft.com/en-us/download

2. L8an .NET 8 SDK (LTS) ﬂ%ﬂLﬁa§fuﬁﬁaaﬂﬁi (.NET 6 LTS, .NET 7 STS)
3. maﬂmmmza@@%mu (OR)

A5I9F9UNITAAGS

dotnet --version

dotnet --list-sdks

dotnet --list-runtimes

o AITRWLIATTUNAANI LT 8.0.XXX

2 3aevs IDE / Editor
2.1 Visual Studio 2022 (Windows)

1. anilnaaan https://visualstudio.microsoft.com/downloads/

2. §an Community / Professional / Enterprise @14 license
3. luen installer:
o \8an ASP.NET and web development workload
o (Optional) \Ran Azure development, Blazor WebAssembly %380 Desktop
development @NUABINT
4. Genaass e vs — adlusiand ASP.NET Core Web AP
2.2 Visual Studio Code (Cross-platform)

1. anitlvanain https://code.visualstudio.com/
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2. a6y Extension:
o C# (OmniSharp)
o NuGet Package Manager
o Debugger for .NET Core
o (Optional) REST Client, GitLens
3. 1@ VS Code — Terminal — adldsiang
dotnet new webapi -n MyWebApp
cd MyWebApp
dotnet run
2.3 JetBrains Rider (Cross-platform)

1. anilvranan https://www.jetbrains.com/rider/

2. GaeIau OS
3. 1Jalusiand ASP.NET Core 1% New Project — .NET 8/ 6 — ASP.NET Core Web
API

3 Im A& Database Tools
SQL Server Management Studio (Windows)

1. aniilvaa: https://aka.ms/ssmsfullsetup

2. @aa9 Wz connect NU SQL Server instance
3. 14 EF Core CLI %38 query database
Azure Data Studio (Cross-platform)

1. aniilvaa: https://learn.microsoft.com/en-us/sql/azure-data-studio/download-azure-data-

studio

2. ﬁmﬁmﬁn connect NU SQL Server / PostgreSQL
EF Core CLI
dotnet tool install --global dotnet-ef
dotnet ef --version
nik Ac9 Docker (Optional, 1% 31 Containerized Dev)
Windows
https://www.docker.com/products/docker-desktop/

o Ta WSL 2 (fnl4 Windows) — danld Linux containers

macOS / Linux
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e @¥lnaa Docker Desktop / Docker Engine @14 OS
nyIvFaY
docker --version

docker run hello-world

Im MM Git (Version Control)
git --version

e Windows: https://git-scm.com/download/win

¢ macOS: brew install git

e Linux: sudo apt install git %38 sudo yum install git

6 (1 §sromeuimFanlsom

dotnet --version # @373Ray .NET SDK
code --version # @97380U VS Code

git --version # @373RaY Git

docker --version # @373988 Docker (81 10)
dotnet ef --version # 937388y EF Core CLI

Expected Output A2a&19
8.0.100

1.82.0

2.41.0

24.0.0

8.0.0

[ nasfansinsoadonsuuda AULENII:
1. &9lUsiand ASP.NET Core
dotnet new webapi -n MyWebApp
cd MyWebApp
dotnet run
2. 1Jalw Visual Studio / VS Code

3. Connect DB, I Docker, %38 Debug laviufi

Step-by-step A208190AAs ASP.NET Core Development
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NMINAAILATDINDNRI ASP.NET Core LuLazLanaNIazIbaa% (Windows Lualatnenan)

wiandFidauazduusin Il JUa azataunqy IDE, .NET SDK, Database, Docker Laz Git

Step 1: An®3 .NET SDK
1. WWIUN9N3 .NET download
2. L8an .NET 8 SDK (LTS) %38 .NET 6 LTS @1 N@89n13

3. anilnaa Installer §1%50 Windows
4. auiiananiwa .exe — 1dan Next — Install
5. seanfianilass — na Finish
A3IVHDUNISAA
dotnet --version
dotnet --list-sdks
dotnet --list-runtimes
o Output A8E"4:
8.0.100
8.0.0 [C:\Program Files\dotnet\shared\Microsoft. NETCore.App]
o uain SDK wiawldau

Step 2: @AAA4 IDE / Editor
2.1 Visual Studio 2022 (Windows)

1. maﬂm@ﬁnﬂ Visual Studio Downloads

L8an Community / Professional / Enterprise
% installer — 188n ASP.NET and web development workload

2
3
4. (Optional) \Ran Azure development / Desktop development
5. N9 Install — 309ULETI

6

17@ Visual Studio — &31911519nd 1%y ASP.NET Core Web API

2.2 Visual Studio Code (Cross-platform)
1. asilnaaan VS Code
2. §aed extension:
o C# (OmniSharp) — Debug + IntelliSense
o NuGet Package Manager — Manage packages

o REST Client (optional) — Test API endpoints
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3. U@ Terminal 114 VS Code:
dotnet new webapi -n MyWebApp
cd MyWebApp

dotnet run

o 11a browser — https://localhost:7113/swagger/index.htm| (ﬁ’mﬁ_l Web API template)

2.3 JetBrains Rider (Cross-platform)

1. m’;ﬂ%a@ JetBrains Rider

AnaIan OS

New Project — \8an ASP.NET Core Web API (.NET 6/8)

A 0NN

Build — Run — Debug leif

Step 3: An®A9 Database Tools
3.1 SQL Server Management Studio (SSMS)

1. aniluaaan https://aka.ms/ssmsfullsetup

2. feasmuiuaan — Finish
3. 1@ — Connect U SQL Server instance
4. &34 database Uaz test query

3.2 Azure Data Studio (Cross-platform)

1. @121 l%aaan Azure Data Studio

2. Gaes — 1ila — Connect 7 SQL Server / PostgreSQL
3.3 EF Core CLI
dotnet tool install --global dotnet-ef
dotnet ef --version

o lodmsy Migrations, Scaffold DB, Update database

Step 4: AAA3 Docker (Optional)

1. @1lvaa Docker Desktop: https://www.docker.com/products/docker-desktop/

2. fiafs — Restart Windows (§1871w)
3. 11a Docker Desktop — §@37388131 Running
4. @31388U CLI:

docker --version

docker run hello-world

ASP.NET Core Programming: Beginner wih 28


https://www.jetbrains.com/rider/
https://aka.ms/ssmsfullsetup
https://learn.microsoft.com/en-us/sql/azure-data-studio/download-azure-data-studio
https://www.docker.com/products/docker-desktop/

4 o v A
ﬁuawuqﬁaiwnuﬂwau

o Output: LEAITBAINN confirm Docker W3aN I TI1

Step 5: ANAY Git (Version Control)

¢ Windows: https://git-scm.com/download/win — ANa9

¢ macOS: brew install git

e Linux: sudo apt install git %38 sudo yum install git
§IIINDU:
git --version

e Output LT% 2.41.0

Step 6: A379F0UILATDINONTON 1T
dotnet --version # NET SDK

code --version # VS Code
git --version # Git
docker --version # Docker (optional)

dotnet ef --version # EF Core CLI
Expected Output:

8.0.100

1.82.0

2410

24.0.0

8.0.0

Step 7: @351911U51anAA210819 ASP.NET Core
1. 1@ Terminal / VS Code / VS
2. ayuldaiang Web API:
dotnet new webapi -n MyWebApp
cd MyWebApp
dotnet run
3. 11a Browser — https://localhost:7113/swagger/index.html

4. @357388U APl endpoints WianlTn

o Aa <& ®
] 871l Workflow #a90aadLase

1. .NET SDK + CLI — Compile / Run / Publish
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IDE (VS / VS Code / Rider) — Code + Debug + Refactor
Database Tools — Manage DB / Test query

Docker — Containerize / DevOps workflow

o ~ w0 N

Git — Version control + CI/CD

Tasvasslistane ASP.NET Core

Tas9a319lustand ASP.NET Core LUUAZLA8ALANZAN LaLaw1e Program.cs, Startup.cs,

appsettings.json w%”am""aashal,l,a:aiéﬂuwmmaaLm'a:"l,wa’

11 Qverview zaslassatrolilsiond ASP.NET Core

(%

\asslusiand ASP.NET Core Web API (dotnet 6/7/8) 3z la lsuas IWainasnanasii
MyWebApp/

Program.cs

Startup.cs (optional 114 .NET 6+)

appsettings.json

appsettings.Development.json

Controllers/

— WeatherForecastController.cs

Properties/
L launchSettings.json

— wwwroot/ (static files)

— MyWebApp.csproj
I

(ﬁiue] VI Models, Services)

2 [@rogram.cs

UNLINAAN
e Entry point 283lUs1and
e 1NWUA Host, Middleware pipeline, L8z Service registrations
« lu NET 6/7/8 — 14 Minimal Hosting Model — sansaidisnldnss lidosd
Startup.cs
A29819 Program.cs (Minimal API style)

var builder = WebApplication.CreateBuilder(args);
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