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ASP.NET Core

About the Tutorial

ASP.NET Core is the new web framework from Microsoft. ASP.NET Core is the framework
you want to use for web development with .NET. At the end this tutorial, you will have
everything you need to start using ASP.NET Core and write an application that can create,
edit, and view data from a database.

Audience

This tutorial is designed for software programmers who would like to learn the basics of
ASP.NET Core from scratch.

Prerequisites

You should have a basic understanding of Computer Programming terminologies. A basic
understanding of any of the programming languages is a plus.

Disclaimer & Copyright

© Copyright 2016 by Tutorials Point (I) Pvt. Ltd.

All the content and graphics published in this e-book are the property of Tutorials Point (I)
Pvt. Ltd. The user of this e-book is prohibited to reuse, retain, copy, distribute or republish
any contents or a part of contents of this e-book in any manner without written consent
of the publisher.

We strive to update the contents of our website and tutorials as timely and as precisely as
possible, however, the contents may contain inaccuracies or errors. Tutorials Point (I) Pvt.
Ltd. provides no guarantee regarding the accuracy, timeliness or completeness of our
website or its contents including this tutorial. If you discover any errors on our website or
in this tutorial, please notify us at contact@tutorialspoint.com.
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1. ASP.NET — Overview

ASP.NET Core is the new web framework from Microsoft. It has been redesigned from the
ground up to be fast, flexible, modern, and work across different platforms. Moving
forward, ASP.NET Core is the framework that can be used for web development with .NET.
If you have any experience with MVC or Web API over the last few years, you will notice
some familiar features. At the end this tutorial, you will have everything you need to start
using ASP.NET Core and write an application that can create, edit, and view data from a
database.

A Brief History of ASPNET

ASP.NET has been used from many years to develop web applications. Since then, the
framework went through a steady evolutionary change and finally led us to its most recent
descendant ASP.NET Core 1.0.

e ASP.NET Core 1.0 is not a continuation of ASP.NET 4.6.

e It is a whole new framework, a side-by-side project which happily lives alongside
everything else we know.

e It is an actual re-write of the current ASP.NET 4.6 framework, but much smaller
and a lot more modular.

e Some people think that many things remain the same, but this is not entirely true.
ASP.NET Core 1.0 is a big fundamental change to the ASP.NET landscape.

What is ASP.NET Core

ASP.NET Core is an open source and cloud-optimized web framework for developing
modern web applications that can be developed and run on Windows, Linux and the Mac.
It includes the MVC framework, which now combines the features of MVC and Web API
into a single web programming framework.

e ASP.NET Core apps can run on .NET Core or on the full .NET Framework.

e It was architected to provide an optimized development framework for apps that
are deployed to the cloud or run on-premises.

e It consists of modular components with minimal overhead, so you retain flexibility
while constructing your solutions.

e You can develop and run your ASP.NET Core apps cross-platform on Windows, Mac
and Linux.
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ASP.NET Core

Advantages of ASPNET Core

ASP.NET Core comes with the following advantages:

e ASP.NET Core has a number of architectural changes that result in a much leaner
and modular framework.

e ASP.NET Core is no longer based on System.Web.dlIl. It is based on a set of granular
and well factored NuGet packages.

e This allows you to optimize your app to include just the NuGet packages you need.

e The benefits of a smaller app surface area include tighter security, reduced
servicing, improved performance, and decreased costs

With ASP.NET Core, you can get the following improvements:
e Build and run cross-platform ASP.NET apps on Windows, Mac and Linux
e Built on .NET Core, which supports true side-by-side app versioning
e New tooling that simplifies modern wWeb development
¢ Single aligned web stack for Web UI and Web APIs
e Cloud-ready environment-based configuration
e Built-in support for dependency injection
e Tag Helpers which makes Razor markup more natural with HTML

e Ability to host on IIS or self-host in your own process
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2. ASP.NET Core — Environment Setup

ASP.NET Core is a significant redesign of ASP.NET. This topic introduces the new concepts
in ASP.NET Core and explains how they help you develop modern web apps.

To use ASP.NET Core in your application, the following must be installed in your system:

e Microsoft Visual Studio 2015

e Microsoft .NET Core 1.0.0 - VS 2015 Tooling Preview 2

Microsoft provides a free version of Visual Studio which also contains the SQL Server and
it can be downloaded from https://www.visualstudio.com/en-us/downloads/download-
visual-studio-vs.aspx and Microsoft .NET Core 1.0.0 - VS 2015 Tooling Preview 2 can be
downloaded from https://go.microsoft.com/fwlink/?LinkId=817245.

Installation of Microsoft Visual Studio 2015

Let us now understand the steps involved in the installation of

Step 1: Once downloading is completed, run the installer. The following dialog box will be
displayed.

oq Visual Studio

Community 2015
Choose your installation location

Setup requares up to 6 GB across all drves.
Choose the type of installaton
® Typical

Includes C2/VB Web and Desktop features

to customize features for your installation
y

You can add or remove addibional features at any time after setup wa

Programs and Festures in the Control Panel

@ tutorialspoint

EIMPLYEAEYLEARNING

www.EngineeringBooksPdf.com


https://www.visualstudio.com/en-us/downloads/download-visual-studio-vs.aspx
https://www.visualstudio.com/en-us/downloads/download-visual-studio-vs.aspx
https://go.microsoft.com/fwlink/?LinkId=817245

ASP.NET Core

Step 2: Click the Install button as in the above screenshot. The installation process will
then start.

0 Visual Studio

Community 2015

Microsoft Build Tools Language Resources 14.0 (x86)

Microsoft .NET Framework 4.6
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ASP.NET Core

Step 3: Once the installation process is completed successfully, you will see the following
dialog box.

6q Visual Studio

Community 2015

Setup Completed!

Step 4: Close this dialog and restart your computer if required.
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ASP.NET Core

Step 5: Open the Visual studio from the Start menu. This will open the following dialog
box and it will take some time for the first time (only for preparation).

pg Visual Studio

We're preparing for first use

This may take a few minutes.
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ASP.NET Core

Step 6: You will now see the main window of the Visual studio.

> Microsoft Visual Studio ¥ & | Quick Launch (Ctri+Q P o B x
file Edit View Debug Team Jools Test Apalyze Window Help Sign in B
AU ?-C- P Attach.. - | 30 _

Solution Explorer ~ U X

¥

@
]
8
o

=
8
3
—~

o
-4
g
2

Output

Show output from: Debug

Soluti... RESTINES P

Step 7: Once the Visual Studio is installed, close the Visual Studio and launch the Microsoft
.NET Core 1.0.0 - VS 2015 Tooling Preview 2

# Microsoft .NET Core 1.0.0 - VS 2015 Tooling Preview 2 Setup ~ — X

el Microsoft .NET Core 1.0.0
ULl \/S 2015 Tooling Preview 2

Welcome to the Microsoft .NET Core 1.0.0 - VS 2015 Tooling Preview 2 Setup. Please
close all instances of Visual Studio 2015 before proceeding with the installation.

Microsoft .NET Core 1.0.0 - VS 2015 Tooling Preview 2 license terms, NuGet license
terms, and privacy statement.

[(]1 agree to the license terms and conditions

& install Close
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Step 8: Check the checkbox and click Install.

ﬁ Microsoft NET Core 1,00 - VS 2015 Tooling Preview 2 Setup  — X

" Microsoft .NET Core 1.0.0
NET VS 2015 Tooling Preview 2

Setup Progress

Processing:  Microsoft ASP.NET Core Module for IIS Express
s —

Cancel

Step 9: Once the installation is completed, you will see the following message.

#& Microsoft NET Core 1,0.0 - VS 2015 Tooling Preview 2 Setup ~ — X

M Microsoft .NET Core 1.0.0
NET VS 2015 Tooling Preview 2

Installation Successfully Completed

Step 10: You are now ready to start your application using ASP.NET Core.
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3. ASP.NET Core — New Project

In this chapter, we will discuss how to create a new project in Visual Studio.

Once you have installed the Visual Studio 2015 tooling, you can start building a new
ASP.NET Core Application from the File > New Project menu option.

MNew Project ? x
b Recent NET Framework 452 « Sortbyr Default - R EE earch Instalied Templates (Ctsle E P
4 installed y =
- ASP NET Web Application [NET Framework) Visual C# Types Visusl C=
4 Templates Progect templates for creating ASPNET
4 Vsl C= ASPNET Core Web Application (NET Corx) Vitual C3 Cone appheations for Windows, Linux and
» Windows 2 OS X usng NET Core,
Web @ ASPNET Core Web Apphcation (NET Framework) Visual C= @ Application Insights
NET Core [7] Add Application Insights 10 Project
Androsd Help you undentand and optimae
Cloud your application,
Ddentinity Learn more
05 ‘ Prvacy statement
Silverfight
Test
WCF
Workflow
¥ Visual Basc
Visual F2
¥ Visual Co e
SOL Server
Python
b JevaScrpt
» TypeScopt
Fisene v
b Oaline Chck hers to oo caling end find tamplates
Hame FstAppDeme
Location: c\users\muhammad. weqat\ docurnents\vsual studio 2015\Progects - {_ Bv;ust ]
Solution name: FestAppDemo ¥ Create directory for solution
1 Add to Soyrce Control
| ok || Cancet |

On the New Project dialog box, you will see the following three different templates for Web
projects:

e ASP.NET Web Application: The simple ASP.NET application templates

e ASP.NET Core Web Application (.NET Core): This will start you with a cross-
platform compatible project that runs on the .NET Core framework

e ASP.NET Core Web Application (.NET Framework): This starts a new project
that runs on the standard .NET Framework on Windows.

In the left pane, select Templates > Visual C# > Web and in the middle pane select the
ASP.NET Core Web Application (.NET Core) template. Let us call this application
FirstAppDemo and also specify the Location for your ASP.NET Core project and then Click
OK.
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ASP.NET Core

New ASP.NET Core Web Application {NET Core) - FirstAppDemo ? X

Select a template:

An empty project template for cresting an ASP.NET Core
ASP.NET Core Templates application. This template does not have any content in
"

m E @ Learn mores

Empty Web AP| Web
Application

Authentication: No Authentication
2 Microsoft Azure
(a) [] Hostin the cloud

App Service v

oK Cancel ]

In the above dialog box, you can select a specific template for the ASP.NET application
from the available ASP.NET Core Templates.

ASP.NET Core templates currently contain three different templates. Of these, the Web
Application template will help you lay out a lot of files on your file system. This also
allows you to use ASP.NET MVC right away.

Here, we will start with an empty template. This would help us build it from scratch. Let
us select the Empty template, turn off the Host in the cloud and click OK.

10
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0 FrnteeDimn - Mo Vs et X e . a8 x
P I8 Je Swert B Owbeg Team T T Asshm  fietee by LT &
g-c 84 : Debusg  + Aoy CPU - P Blpm-G- P, G,
Welcome te AP NIT Com » ¥
WBL T e madurrerad aeget Des vrrent dand Stadhe 10TV Banei by Feudpplamme i FuchppDorter Fropest Readree bovrd - - IR N e ,-
A 20 L
B Sehaton Frtapplumae’ |1 progect)
Welcome to ASP.NET Core &<
&7 phedatjoem
Wi 've sade somw Bag updaies = Na releie # » lonpoctant that you spend & Mw mmuies 10 st whaf ) e . 5 ;’

b M Propertion
b o8 Refommn
@ ~eena
*3 Diperdences
o Progamay
b LT prepetipon
I3 Progest_Peadive mew

application d & Conirribe et V W — el abi > Wtipes
PP * AP ) 1) mebandg
consists of:

1 a { i ar Fund ¢ Nt . ¢
. " e ’ ks &
Mripie LaAGes unng ey ,, St Begoner
ASPNET Core MV ! . Wik . I I _

tcare -\ TN

This How TO oviRviEw RUN & DEPLOY

Yoo tatyuet brmme P ockage Maruger - L EN

Ci\Pragram Flles\dutint LSotaet ane ~ertory “{: Yt immamned wdde) \documert $ 1 rlitual stusio
iy Restoring peckages fur ¢ seryimmenmed seget \dacimert s\ vitual stusio MY\ Prodest
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S\ Prudecta\f LratappDen , i\ tes
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Visual Studio will now launch the project in some time. In the Solution Explorer window,
you will see all the files that are in this project.

Let us run this application, you can do that by pressing Ctrl+F5 or by going to the Debug
menu. After going to the Debug menu, select Start Without Debugging.

B localhost X =+ — O ¥

&~ > 0O ' localhost:575

Hello World!

¥
s
-
-
.
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ASP.NET Core

This application can display only Hello World! This runs on localhost:57741. In the
window system tray, you can also see that IIS Express is running.

B3 localhost X e — O X

@) localhost D¢ — oue

Hello World!
7 View Sites
Browse Applications | FirstAppDemo > |
http://localhost:57541/

Show All Applications
Stop Site Exit

And the name of the site is FirstAppDemo. If you have been programming with ASP.NET
with the previous versions of the framework, the way you would interact with the Visual
Studio and the way Visual Studio uses IIS Express to host your application, all these
aspects will be familiar.

12
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4. ASP.NET Core — Project Layout

In this chapter, we will discuss how ASP.NET core project appears on the file system and
how the different files and directories all work together.

Let us open the FirstAppDemo project created in the previous chapter.

3 Ferthoploma - Mcrmet Vm Stk < E e : P =il %
B M Yee Soet B Oeg Tom Jooh  Ter Godjes  fedew b wa B

SR LA P S u Dabeg oAy OV s hfitmme Gl P, 20 GA:

WL e vanarrenad wager Des aveney’ st Sude S0 Y Srapet' Simigplome’ e FenAgpOome Pagedt_Semtwe tomi - N e * i » -

Welcome to ASP.NET Core B s o

L7 getaipon
o ol
4T FenApOeee
b p Peseties
= = L "
You've created a new ASPNET Core project Learn what's new © o .
20 Dogendors

Important = y

o Pogrencs

e » T poectyan
This D Peneer Sandma o

application ad 3 Tomratier and ¥ it aivien al Rttt © Usnpes
consists of: A
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ASP.NET Core

In the Solution Explorer window, right-click on the Solution node and select the Open
Folder in File Explorer.

D FoitippDoms  Mereret Vsl St X ¥ et Ple B %
e Lt Ve Fpgeer Bt Owtag  Taem Yook lest Ansts  Wisdew My we B
S B Y Oebug « AmyCOU P B G P

COlher menmvvrad woyad Documveeti il Bata 2117 Progecty' S untbogDemer oc FathgpOome Propect Rasdve nore

Welcome to ASP.NET Cor g

Tenatt stdmn
important 8 o memaiteg o et what's ¢ Clnies Suine
et 3w
Saech huse
it e tham Vet age

B Muage NiaGoz Faihages e Sonbien

Thi RUN B Otp P Restun Nadier Fachages
o e Lebmer Loirn View

appliution Azza srisde Ve . . Cabrdute Code Mty
consists of: b2 3 appetiong . . . 2t

St Uty 3zt

241 Sermen fo Sovece (smanal

1 Namarwe
Oy Futder # bre Dageeren
Srepemen

=R
Meame)
Active covhg
Deyimptuy

Uty pregect

1Mamve!
The sams of the sshoon fis

You will see now the root directory with two files in it: FirstAppDemo.sin and
global.json.

| - s | FustppDemo - 5 -
‘) » ThisPC + Documents + wiscal studic 2015 + Proyects » FrstAgpDeme o7e ; i 2
& Quick sccess - Dete madfat R
B Desizop ’ IS ' )
& Downlosds  # W FirstagpDema sin A RM  Midhaialt
R Dscwnents: # LI glebaljaon 2016 340 P 262
& Pt ¢
D Music
B vitec:
& OneDive
B Ths PC
W Desacp
Documents
I5Expram
My Web Saes
Yios Studo 2
Archectured
Backhup Files
Code Snippet
Prejects
FitssippOey
e
Wahdnrivs ¥
1emi i
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ASP.NET Core

FirstAppDemo.sln is a solution file. Visual Studio has used this extension for years by
default, and you can double-click on the file if you want to open the app in Studio and
work on it.

There is also a global.json file. Let us open this file in Visual Studio.

0 FirstAppDemo - Microsoft Visual Studio I & Quick Launch (Cile A o B x
fle [Ede  Yiew Propect fludd Debug Tesm Took Test  Apslyze Wndow Help Sn B

Q- G- W . «| Debug « AnyCPU c P iSEpresse G- P . MW I N

Sartup.ce = | Sohution Esplorer

R %0 p-

5 Solution FirstAppDemao' (1 project)
“ Schution ltermd
&7 globalison
“ we
+ T FirstAppDemo
b Properties
b o8 References
§' wwaroot
48 Dependencies
© Program.cs
&T preyect json
) Project_Readene htmi
€ Startup.cs
¥ web.config

Solution Explorer [RETTRN STSTF RS FICRY

Properties
Output

Show cutput frome Swdd

+ Publigh «

In the file, the project's setting is significant. This project setting tells ASP.NET where to
look for your source code and what folders contain your projects.

There are two possible folders “src” for source and a “test” folder. Unless your projects
and source code are in one of these two folders, the code won't be available to build. You
can change these settings if you want.

The Windows Explorer has the “src” folder on disk. You don't have a test folder. In the
test folder, you could place your unit testing projects. Let us double-click on the “src”
folder.

15
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- srC

Home Share

|

- “« 9
& Downloads # *

% Documents #

& Pictures ’

D Musx

B Videos

@ OneDrive

B This PC
B Oesktop
* Documents
5Express
My Web Sites
Visual Studso 2
Architecturef
Backup Files
Code Srappet
Projects
FirmAppDer
e v

1 item selected

r Ths?C »

View
Documents

MName

FustAppDerno

» wisual studio 2015 »

Projects »
Date modified

SANINE 24T PM

FirstAppDeme »

e

1 -

You can see the FirstAppDemo project, and the web application. Now, double-click on the

folder.
I = | FirstAppDemo - O *
Home Share View o o
«~ v < visual studio 2015 » Projects » FirstAppDemo » src » FirstAppDemo » v D Search FirstAppDemo el
‘ Downloads  # * MName Date modified Type Size
Documents 4 bin 8/6/2016 247PM  Filefolder
[&] Pictures * obj 8/6/2016 2:47 PM File folder
J’! Music Properties 8/6/2016 2:40 PM File folder
B videos wwwroot 8/6/2016 2:40 PM File folder
< Fir EMOo.XPro) B 200 A0 ASP, 5 (PR
FirstAppD: proj 8/6/2016 2:40 PM ASP.NET 5 (XPROJ) 2KB
% OneDrive &) FirstAppDemo.xproj.user 8/6/20162:42PM  Visual Studio Proj... 1KB
[ This PC B Program.cs 8/6/2016 2:40 PM Visual C# Sourcef... 1KB
I Desktop IT project,json 8/6/2016 2:40 PM JSOM File 2KB
: LT project.lockjson 8/6/2016 2:44 PM JSOM File 335KB
Documents B ) a
@ Project_Readme.html 8/6/2016 2:40 PM HTML File TKB
II5Express 16190 N Vi "
B Startup.cs 8/6/2016 2:40 PM Visual C# Sourcef... 2KB
My Web Sites ) web.config B/6/2016240PM XML Configuratia.. 1KB

Visual Studic 2
ArchitectureE
Backup Files
Code Snippet
Projects

FirstAppDer
src

12 items

These are the source code files for the application and you can also see this folder structure
in the Solution Explorer window. This is because in the present version of ASP.NET Core,
the file system determines what is in your project.
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If you add a new file to the disk, the file will be added to the project. If you delete a file,
the file is removed from the project. Everything stays in sync and that is a little bit different
than previous versions of ASP.NET Core where a project file, a *.cs proj file, that contained
a manifest of everything that is in the project.

ASP.NET Core also compiles your application when a file changes or a new file appears.

Example
Let us see a simple example by opening the Startup.cs file in the text editor.

Startup.cs - Notepad - O X
:[-'e Edt Fgrmat Yew Hep
hsing System; o
using System.Collections.Generic;
using System.Ling;
using System.Threading.Tasks;
using Microsoft,AsplietCore.Builder;
using Microsoft.AspiietCore.Hosting;
using Microsoft.Aspiet(ore. Http;
using Microsoft,Extenslions. Dependencylnjection;
using Microsoft.Extensions.logging;

namespace FirstiopDemo

public class Startup

{
// This method gets called by the runtise. Use thls method to add services to the container.
// For more information on how to configure your application, visit http://go.microsoft.com/fwlink/?LinkID«358940
public void ConfigureServices(IServiceCollection services)
}
// This method gets called by the runtime. Use this method to configure the HTTP request pipeline.
public void Configure(IfpplicationBuilder app, IMostingEnvironment env, IloggerFactory loggerfactory)
{

loggerfactory.AddConsole();

if (env.IsDevelopment())

app.UseDeveloperfxceptionPage();
}

app.Run(async (context) =>

[sualt context.Response. Writedsync( Hello World!™); ]

1;

It is this line of code that responds to every HTTP request to your application and it simply
responds with Hello World!

Let us change the string in the above screenshot by saying “Hello World! This ASP.NET
Core Application” as shown in the following program.

using System;

using System.Collections.Generic;
using System.Ling;

using System.Threading.Tasks;

using Microsoft.AspNetCore.Builder;
using Microsoft.AspNetCore.Hosting;
using Microsoft.AspNetCore.Http;

using Microsoft.Extensions.DependencyInjection;
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using Microsoft.Extensions.Logging;

namespace FirstAppDemo

{
public class Startup

{

// This method gets called by the runtime. Use this method to add
services to the container.

// For more information on how to configure your application, visit
http://go.microsoft.com/fwlink/?LinkID=398940

public void ConfigureServices(IServiceCollection services)
{
}

// This method gets called by the runtime. Use this method to configure
the HTTP request pipeline.

public void Configure(IApplicationBuilder app, IHostingEnvironment env,
ILoggerFactory loggerFactory)

{
loggerFactory.AddConsole();

if (env.IsDevelopment())

{

app.UseDeveloperExceptionPage();

app.Run(async (context) =>

{

await context.Response.WriteAsync("Hello World! This ASP.NET
Core Application");

1)

}

Save this file in the text editor by pressing Ctrl + S and then go back to the web browser
and refresh the application.
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B3 localhost X =+ — O ) 4

' > O localhost:5754 D¢ — leia

Hello World! This ASP.NET Core Application

You can now see that your changes are reflected in the browser.

e This is because ASP.NET will monitor the file system and automatically recompile
the application when a file changes. You don't need to explicitly build the application
in Visual Studio.

e In fact, you can use a completely different editor, something like Visual Studio
Code.

e All you need to do with the Visual Studio is get the web server started by running
without the debugger. You can also press Ctrl + F5, and can edit files, save files,
and just refresh the browser to see the changes.

e This is a nice workflow for building web applications with a compiled language like
C#.
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5. ASP.NET Core — Project.json

In this chapter, we will discuss the project.json file. This file is using JavaScript object
notation to store configuration information and it is this file that is really the heart of a
.NET application. Without this file, you would not have an ASP.NET Core project. Here, we
will discuss some of the most important features of this file. Let us double-click on the
project.json file.

0 FrtappDemo - Microsch Vaual Shafin N e xLaunch {rs P = B x
Ple  fdr View Bropect Boild  [ebug  Tean Jook Tegt Apshae  Window  Help signin

o~ G-t B . »| Dsbog =~ AnyCPU - pistpen- G- B W B R B

Sl projectzion & X Wel e tu ASP g
Rl Scheena: et pon Achemattore.org/ proyect . @ SO p -

:} Soktticn FistApplems (1 project)
“ Solution lteemy
L giobatjren
4 we
4 T HestAppDema
» JF Propeties
¥ *8 References
& wwwroct
»8 Dependencin
< Program.cs
£ projectjzon
A Project_Readme ami

 Startup.ca
¥ webconfig

Currently, the default code implementation in project.json file is as follows:

"dependencies”: {
"Microsoft.NETCore.App": {
"version": "1.0.0",
"type": "platform"
¥

"Microsoft.AspNetCore.Diagnostics": "1.0.0",

"Microsoft.AspNetCore.Server.IISIntegration": "1.0.0",
"Microsoft.AspNetCore.Server.Kestrel”: "1.0.0",

"Microsoft.Extensions.Logging.Console": "1.0.0"

}s
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"tools": {

"Microsoft.AspNetCore.Server.IISIntegration.Tools": "1.0.0-preview2-final™

}s

"frameworks": {
"netcoreappl.0”: {
"imports": [
"dotnet5.6",
"portable-net45+win8"

}
}s

"buildOptions": {
"emitEntryPoint": true,

"preserveCompilationContext": true

}s

"runtimeOptions”: {
"configProperties": {
"System.GC.Server": true
}
¥

"publishOptions": {
"include": [
"wwwroot",

"web.config"

]
}s

"scripts": {

"postpublish": [ "dotnet publish-iis --publish-folder %publish:OutputPath%
--framework %publish:FullTargetFramework%" ]

}
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As we see, we have version information at the top of this file. This is the version number
your application will use when you build it.

The version is 1.0.0, but the most important part of this file is the dependencies.

If your application is going to do any useful work, then you will need libraries and
frameworks to do that work, such storing and retrieving data to/from a database
or render complicated HTML.

With this version of ASP.NET Core, the dependencies are all managed via the NuGet
package manager.

NuGet has been around the .NET space for a few years, but now the primary way
to manage all your dependencies is by using libraries and frameworks that are
wrapped as NuGet packages.

All of the top-level NuGet packages your application needs will be stored in this
project.json file.

"Microsoft.AspNetCore.Diagnostics": "1.0.0",

"Microsoft.AspNetCore.Server.IISIntegration": "1.0.0",

"Microsoft.AspNetCore.Server.Kestrel”: "1.0.0",

"Microsoft.Extensions.Logging.Console": "1.0.0"

You can see we have some dependencies in this file and the exact dependencies will
probably change by the final release of ASP.NET. When you want to add a new
dependency, say like the ASP.NET MVC framework, you easily type into this project.json
file, and you will also get some IntelliSense help including not just the package name
but also the version numbers as shown in the following screenshot.

w FintAppDema - Microsaft Visusl Sudo Y & i b ICH 2 o B x
file Fdt Yew Pioject Buid Debuy  Tesm  Jook  Tegt  Apshyer  Wedew  Heb sonm B
- 8-C B P 9.0 . Dewg - AnyCPU s Shpen s Gl N, M iR

= Satution Ceplores

R o-%PE f-

97 Sotton FesthppDemn’ (1 pooject)
“ Sohton Bems
&7 gfobeijnan
- W<
+ ) BistAgpDems
» P Propetis
¥ o8 Sleences
@ wwnmat
* 8 Depandencies
© Progremo
¥ [T peopectjoon
1Y Prosect_Readme ttmd
© Statupcs
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You can also use the UI by right-clicking on References in the Solution Explorer and then,
select Manage NuGet packages. You can now see the currently installed packages.
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Those packages are the same ones that are in your project.json file and you can also go
to the Browser and add other packages, including pre-released packages, let us say, the
MVC framework installed into this project.
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If you install this package right now by using the Install button, then this package would
be stored in project.json. The frameworks section is another important part of project.json,
this section tells ASP.NET as to which of the .NET frameworks your application can use.

"frameworks": {
"netcoreappl.0”: {
"imports": [
"dotnet5.6",

"portable-net45+win8"

}
}s

In this case, you will see that "netcoreapp1.0" is the framework used in the project, you
can also include the full .NET Framework which is installed when you install Visual Studio.

e Itis the same .NET Framework that is included with many versions of the Windows
Operating System.

e It is the .NET Framework that has been around for 15 years, and it includes the
frameworks that do everything from web programming to desktop programming.

e Itis a huge framework that works only on Windows.

e “netcoreappl.0” is the .NET Core framework. It is a cross-platform framework
and can work on various platforms, not just Windows but also OS X and Linux.

e This framework has fewer features than the full .NET framework, but it does have
all the features that we need for ASP.NET Core web development.

24

MPLYEAGEYLEARMNING

www.EngineeringBooksPdf.com

w ' tutorialspoint



6. ASP.NET Core — Configuration

In this chapter, we will be discussing the configuration related to ASP.NET Core project.
In Solution Explorer, you will see the Startup.cs file. If you have worked with previous
versions of ASP.NET Core, you will probably expect to see a global.asax file, which was
one place where you could write codes to execute during startup of a web application.

e You would also expect to see a web.config file containing all the configuration
parameters your application needed to execute.

e In ASP.NET Core those files are all gone, and instead of configuration and startup
code are loaded from Startup.cs.

e There is a Startup class inside the file and in this class you can configure your
application and even configure your configuration sources.

Here is the default implementation in the Startup.cs file.

using System;

using System.Collections.Generic;

using System.Ling;

using System.Threading.Tasks;

using Microsoft.AspNetCore.Builder;

using Microsoft.AspNetCore.Hosting;

using Microsoft.AspNetCore.Http;

using Microsoft.Extensions.DependencyInjection;

using Microsoft.Extensions.Logging;

namespace FirstAppDemo

{
public class Startup

{

// This method gets called by the runtime. Use this method to add
services to the container.

// For more information on how to configure your application, visit
http://go.microsoft.com/fwlink/?LinkID=398940

public void ConfigureServices(IServiceCollection services)
{
}

// This method gets called by the runtime. Use this method to configure
the HTTP request pipeline.
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public void Configure(IApplicationBuilder app, IHostingEnvironment env,
ILoggerFactory loggerFactory)

{
loggerFactory.AddConsole();
if (env.IsDevelopment())
{
app.UseDeveloperExceptionPage();
}
app.Run(async (context) =>
{
await context.Response.WriteAsync("Hello World!");
})s
}

In the Startup class, there are two methods where most of our work will take place. The
Configure method of the class is where you build your HTTP processing pipeline.

e This defines how your application responds to requests. Currently this application
can only say Hello World! and if we want the application to behave differently, we
will need to change the pipeline around by adding additional code in this Configure
method.

e For example, if we want to serve the static files such as an index.html file, we will
need to add some code to the Configure method.

e You can also have an error page or route requests to an ASP.NET MVC controller;
both of these scenarios will also require to do some work in this Configure method.

e Inthe Startup class, you will also see the ConfigureServices() method. This helps
you configure components for your application.

Right now, we have a hard-coded string for every response — the Hello World! string.
Instead of hard-coding the string, we want to load this string from some component that
knows the text that we want to display.

e This other component might load that text from a database or a web service or a
JSON file, it doesn't matter where exactly it is.

e We will just set up a scenario so that we do not have this hard-coded string.
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In the Solution Explorer, right-click on your project node and select Add > New Item.
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In the left pane, select Installed > Code and then in the middle pane, select the JSON
File. Call this file AppSettings.json and click on the Add button as in the above
screenshot.

B Frtippliome  Mhcrmot Yisal S N s & Lwmch (015 A x
fee L6t Yew Pt Bt Owbug  Tem  Jesh  Tep  Agehe  Wedow  bew sgnin B
O-0 Q-2 M| - | Dby - aeychy Ll - I i e *) BN YT,

CoR BonoBl L

&7 Sotutien TirshpgOmens’ (1 proyect)

- Szluan e
LT geva pon
s e
RS 0

? P Propetes
» *® Rsferecn
» wwarcol
©8 Dependences
LT AppSentings jsen
& Programo
> (T proectjsan
D) Progect Readme htmi
o Ratupcr
¥ web contiy

Show matpas frame Fackage Manager - W E®

icg Installisg Sostes Clagnostics.Tools 4.0.1-2eta-23018

log | Installing Systes mer. Prisitives 4.0 L1 -Deta 23516

log : Smatoring packages for tcol ‘Micreantt AapietCore. Secyer.ilSimtegration. Toals® In C:Ulere sshaness . wages
1o 1 Writing Jock €lle to aliss. Patar CAUsers\Aunpmmad  saqges \docusent s\ visial stwale 20I5\Prodects \FlrstippDes
log ¢ Cillsers\eubammad. wases\docements\visual studio 2015\ Profects \FiratippOensisce\f irstasplerc\® L rstigplicna . x
tog ¢ Aestore complieted in INOENLes,

27

@ tutorialspoint

EIMPLYEAEYLEARNING

www.EngineeringBooksPdf.com



ASP.NET Core

We can also have our program read the text from the file instead of having the Hello World!
String in Startup.cs. Let us add the following code in AppSettings.json file.

"message": "Hello, World! this message is from configuration file..."

}

Now we need to access this message from the Startup.cs file. Here is the implementation
of the Startup.cs file which will read the above message from the JSON file.

using Microsoft.AspNet.Builder;

using Microsoft.AspNet.Hosting;

using Microsoft.AspNet.Http;

using Microsoft.Extensions.DependencyInjection;

using Microsoft.Extensions.Configuration;

namespace FirstAppDemo

{
public class Startup
{
public Startup()
{
var builder = new ConfigurationBuilder()
.AddJsonFile("AppSettings.json");
Configuration = builder.Build();
}

public IConfiguration Configuration { get; set; }

// This method gets called by the runtime. Use this method to add
services to the container.

// For more information on how to configure your application, visit
http://go.microsoft.com/fwlink/?LinkID=398940

public void ConfigureServices(IServiceCollection services)
{
}

// This method gets called by the runtime.
// Use this method to configure the HTTP request pipeline.
public void Configure(IApplicationBuilder app)

{
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app.UseIISPlatformHandler();

app.Run(async (context) =>

{
var msg = Configuration["message"];
await context.Response.WriteAsync(msg);

})s

// Entry point for the application.

public static void Main(string[] args) =>
WebApplication.Run<Startup>(args);

}

Let us now run the application. Once you run the application, it will produce the following
output.

B localhost X =+ - O X
) localhost.5 7541 W =

Hello, World! this message 1s from configuration file. ..
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7. ASP.NET Core — Middleware

In this chapter, we will understand how to set up middleware. Middleware in ASP.NET Core
controls how our application responds to HTTP requests. It can also control how our
application looks when there is an error, and it is a key piece in how we authenticate and
authorize a user to perform specific actions.

Middleware are software components that are assembled into an application
pipeline to handle requests and responses.

Each component chooses whether to pass the request on to the next component in
the pipeline, and can perform certain actions before and after the next component
is invoked in the pipeline.

Request delegates are used to build the request pipeline. The request delegates
handle each HTTP request.

Each piece of middleware in ASP.NET Core is an object, and each piece has a very
specific, focused, and limited role.

Ultimately, we need many pieces of middleware for an application to behave
appropriately.

Let us now assume that we want to log information about every request into our
application.

In that case, the first piece of middleware that we might install into the application
is a logging component.

This logger can see everything about the incoming request, but chances are a
logger is simply going to record some information and then pass along this request
to the next piece of middleware.

POST/reviews POST/reviews

I.oe_ser

HTTP ‘ HTTP
HTTP

Middleware is a series of components present in this processing pipeline.

The next piece of middleware that we've installed into the application is an
authorizer.
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e An authorizer might be looking for specific cookie or access tokens in the HTTP
headers.

o If the authorizer finds a token, it allows the request to proceed. If not, perhaps the
authorizer itself will respond to the request with an HTTP error code or redirect
code to send the user to a login page.

e But, otherwise, the authorizer will pass the request to the next piece of middleware
which is a router.

e A router looks at the URL and determines your next step of action.

e The router looks over the application for something to respond to and if the router
doesn't find anything to respond to, the router itself might return a 404 Not Found
error.

Example

Let us now take a simple example to understand more about middleware. We set up the
middleware in ASP.NET using the Configure method of our Startup class.

using Microsoft.AspNet.Builder;

using Microsoft.AspNet.Hosting;

using Microsoft.AspNet.Http;

using Microsoft.Extensions.DependencyInjection;

using Microsoft.Extensions.Configuration;

namespace FirstAppDemo

{
public class Startup
{
public Startup()
{
var builder = new ConfigurationBuilder()
.AddJsonFile("AppSettings.json");
Configuration = builder.Build();
}

public IConfiguration Configuration { get; set; }

// This method gets called by the runtime. Use this method to add
services to the container.

// For more information on how to configure your application, visit
http://go.microsoft.com/fwlink/?LinkID=398940
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public void ConfigureServices(IServiceCollection services)

{
}

// This method gets called by the runtime.
// Use this method to configure the HTTP request pipeline.
public void Configure(IApplicationBuilder app)

{
app.UseIISPlatformHandler();
app.Run(async (context) =>
{
var msg = Configuration["message"];
await context.Response.WriteAsync(msg);
1
}

// Entry point for the application.

public static void Main(string[] args) =>
WebApplication.Run<Startup>(args);

}
}

Inside the Configure() method, we will invoke the extension methods on the
IApplicationBuilder interface to add middleware.

There are two pieces of middleware in a new empty project by default:

e IISPlatformHandler

¢ Middleware registered with app.Run

[ISPlatformHandler

IISPlatformHandler allows us to work with Windows authentication. It will look at every
incoming request and see if there is any Windows identity information associated with that
request and then it calls the next piece of middleware.

Middleware registered with app.Run

The next piece of middleware in this case is a piece of middleware registered with
app.-Run. The Run method allows us to pass in another method, which we can use to
process every single response. Run is not something that you will see very often, it is
something that we call a terminal piece of middleware.
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Middleware that you register with Run will never have the opportunity to call another piece
of middleware, all it does is receive a request, and then it has to produce some sort of
response.

You also get access to a Response object and one of the things you can do with a Response
object is to write a string.

If you want to register another piece of middleware after app.Run, that piece of
middleware would never be called because, again, Run is a terminal piece of middleware.
It will never call into the next piece of middleware.

How to Add another Middleware

Let us proceed with the following steps to add another middleware:

Step 1: To add another middleware, right-click on project and select Manage NuGet
Packages.

Step 2: Search for Microsoft.aspnet.diagnostics that is actually ASP.NET Core
middleware for exception handling, exception display pages, and diagnostics information.
This particular package contains many different pieces of middleware that we can use.

n Frdppleno  Micresoht Vausl Fude ve , : Limpe ¥
The [de Mew Project Bulbd Debuy Tewm Jooh Tet  Anshze  Window  Help wein B
o - -t a Debug - AsyCPU - P Bhpias - J

=< = Sobtion Dplomr

D B-SOR S~

Browse | ! Updates NuGet Package Manager FirstAppDemo
p
mitrescl iapand x = © Wl incudeprewiense  Package source | nugeton x &) Soution ‘FintAppDeme’ {1 popect)
. Selution Rems
LT gletad jsen
+ o
Microsoft AspNet Dingnostics oy Moo @ ¢ 1050 -hinal 4 T FirstAppl
ASP NET & Metdiewast foe exception handing > Properties

* excaption Sapley peges, and duagnoitcs mfenmatis > o8 Relerances

? @ wwwoot
*9 Dependencies
o Agplettings son
* {7 project.pon
o Santup.cs

PV ERR ST Team Diglores  Clans View

- 3 x

how output froo

[SUNINRE Cutput

Step 3: Install that package if it is not installed in your project.
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Step 4: Let us now go to the Configure() method and invoke app.UseWelcomePage
middleware.

// This method gets called by the runtime.
// Use this method to configure the HTTP request pipeline.
public void Configure(IApplicationBuilder app)
{
app.UseIISPlatformHandler();
app.UselWelcomePage();
app.Run(async (context) =>
{
var msg = Configuration["message"];
await context.Response.WriteAsync(msg);
1
}

Step 5: Run your application and you will see the following welcome screen.

I3 Your ASPNET Sapplicatl X S o
> 0O tocathost 15940 w = @2 Q

Welcome

Your ASP.NET 5 application has been successfully
started

Leam more about the Microsoft ASP.NET 5 ©),

components

This Welcome screen might not be as useful.
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Step 6: Let us try something else that might be a little more useful. Instead of using the
Welcome page, we will use the RuntimeInfoPage.

// This method gets called by the runtime.
// Use this method to configure the HTTP request pipeline.
public void Configure(IApplicationBuilder app)
{
app.UseIISPlatformHandler();
app.UseRuntimeInfoPage();
app.Run(async (context) =>
{
var msg = Configuration["message"];
await context.Response.WriteAsync(msg);
})s
}

Step 7: Save your Startup.cs page and refresh your browser and you will see the
following page.

B iocalhost . + =

o x |
—:} U localhost ﬁ — E ﬁ

Hello, World! this message 15 from configuration file..

This RuntimeInfoPage is a middleware that will only respond to requests that come in
for a specific URL. If the incoming request does not match that URL, this piece of
middleware just lets the request pass through to the next piece of middleware. The request
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will pass through the IISPlatformHandler middleware, then go to the UseRuntimelnfoPage
middleware. It is not going to create a response, So it will go to our app.Run and display
the string.

Step 8: Let us add “'/runtimeinfo” at the end of your URL. You will now see a page that
is produced by that runtime info page middleware.

23 Runtime Information X = - o X
— 3> () | tocalhostoasa/intime M % — Q oae

Environment;

Operating System: Windows

Runtime Version: 1.0.0-rc1-16231

Runtime Architecture: x86

Runtime Type: Clr

Packages:

Name Vers:on Path
fx/Microsoft.CSharp 400 CiA\Program Files (x86)\Reference Assemblies\Microsoft\Framework\ NETFrames
fx/mscorkb 400 CAProgram Files (x88)\Reference Assemblies\Microsoft\Framework\ NETFrames
fx/System 400 CAProgram Files (x85)\Reference Assemblies\Microsoft\Framework\, NETFrames

CAProgram Files (x86)\Reference Assemblies\MiCrosoft\Framework\ NETFrames
4.0/
ST EORE R = \Facades\System.Collections.dif
CA\Program Files (x86)\Reference Assemblies\Microsoft\Framework\ NETFrame:
fx/5) Lol . 4.0/
YRS Contitem 2 \Facades\System.Collections.Concurrent.dil
CAProgram Files (x86)\Reference Assemblies\Microsoft\Framework\ NETFrames
tem.Cor n 1 Otatiof 40/
ASyRam.Componaniiode.DetaAnn s 00 \System.ComponentModel DataAnnotations. gl
fx/System.Core 400 CAProgram Files (x86)\Reference Assemblies\Microsoft\Framework\ NETFrames
fx/System 1O 4.00 CAProgram Files (x85)\Reference Assemblies\Microsoft\Framework\ NETFrames

You will now see a response that gives you some information about your runtime
environment such as the Operating System, runtime version, architecture, type and all
the packages that you are using etc.
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8. ASP.NET Core — Exceptions

In this chapter, we will discuss exceptions and error handling. When errors occur in
your ASP.NET Core app, you can handle them in a variety of ways. Let us see an additional
piece of middleware that is available through the diagnostics package. This piece of
middleware will help us process errors.

To simulate an error, let us go to app-Run and see how the application behaves if we just
throw an exception every time we hit this piece of middleware.

using Microsoft.AspNet.Builder;

using Microsoft.AspNet.Hosting;

using Microsoft.AspNet.Http;

using Microsoft.Extensions.DependencyInjection;

using Microsoft.Extensions.Configuration;

namespace FirstAppDemo

{
public class Startup
{
public Startup()
{
var builder = new ConfigurationBuilder()
.AddJsonFile("AppSettings.json");
Configuration = builder.Build();
}

public IConfiguration Configuration { get; set; }

// This method gets called by the runtime. Use this method to add
services to the container.

// For more information on how to configure your application, visit
http://go.microsoft.com/fwlink/?LinkID=398940

public void ConfigureServices(IServiceCollection services)

{
}

// This method gets called by the runtime.

// Use this method to configure the HTTP request pipeline.
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public void Configure(IApplicationBuilder app)
{
app.UseIISPlatformHandler();

app.UseRuntimeInfoPage();

app.Run(async (context) =>

{
throw new System.Exception("Throw Exception");
var msg = Configuration["message"];
await context.Response.WriteAsync(msg);

1

// Entry point for the application.

public static void Main(string[] args) =>

WebApplication.Run<Startup>(args);

}
}

It will just throw an exception with a very generic message. Save Startup.cs page and
run your application.

B HTTP 500 error X

@) locathost 4454 w —

HTTP 500 error
That's odd... Microsoft Edge can't find this
page

This page can't be displayed, because this site’s server might be
under maintenance or there could be a programming error,

Try this

* Go back to the last page

i
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You will see that we failed to load this resource. There was a HTTP 500 error, an internal
server error, and that is not very helpful. It might be nice to get some exception
information.

Let us add another piece of middleware, which is the UseDeveloperExceptionPage.

// This method gets called by the runtime.
// Use this method to configure the HTTP request pipeline.
public void Configure(IApplicationBuilder app)

{
app.UseIISPlatformHandler();

app.UseDeveloperExceptionPage();

app.UseRuntimeInfoPage();

app.Run(async (context) =>

throw new System.Exception("Throw Exception");
var msg = Configuration["message"];

await context.Response.WriteAsync(msg);

})s

e This piece of middleware is a little bit different than the other pieces of middleware,
the other pieces of middleware are typically looking at the incoming request and
making some decision about that request.

e The UseDeveloperExceptionPage doesn't care so much about the incoming requests
as it does what happens later in the pipeline.

e It is going to just call into the next piece of middleware, but then it is going to wait
to see if anything later in the pipeline generates an exception and if there is an
exception, this piece of middleware will give you an error page with some additional
information about that exception.
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Let us now run the application again. It will produce an output as shown in the following
screenshot.

&3 Internal Server Error X [ - m] b 4

O localhost 4 e = @& £ -

An unhandled exception occurred while processing the request.
Exception: Throw Exception

FirstAppDemo.Startup. < <Configure>b_6_0>d MoveNext() in Startup.cs, line 37

Exception: Throw Exception
FirstAppDemo.Startup. < <Configure>b__6_0>d MoveNext() in Startup.cs
3z. throw new System.Exception("Throw Exception®);

-= ENG OF $1ack trace from previous IoCation where axceplion was thrown ---

System Runtime CompilerServices. TaskAwaiter ThrowForNonSuccess(Task task
System Runtime. CompilerServices. TaskAwaiter HandieNonSuccessAndDebuggerNotification(Task tash

v

ystem. Runtime CompierServices. TaskAwaiter. GetResult]

Now you will see some information that you would expect if there was an error in

development. You will also get a stack trace and you can see that there was an unhandled
exception thrown on line 37 of Startup.cs.

You can also see raw exception details and all of this information can be very useful for a

developer. In fact, we probably only want to show this information when a developer is
running the application.
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9. ASP.NET Core — Static Files

In this chapter, we will learn how to work with files. An important feature nearly every
web application needs is the ability to serve up files (static files) from the file system.

e Static files like JavaScript files, images, CSS files that we have on the file system
are the assets that ASP.NET Core application can serve directly to clients.

e Static files are typically located in the web root (wwwroot) folder.

e By default, that is the only place where we can serve up files directly from the file

system.

Example

Let us now take a simple example in which we will understand how we can serve those

files in our application.

Here, we want to add a simple HTML file to our FirstAppDemo application and this HTML
file has to go into the web root (wwwroot) folder. Right-click on wwwroot folder in the
Solution Explorer and select Add > New Item....

Add New ltem - FirstAgpDemo [ 4 x
4 instalied Sort by Defaut i b Imatalled Templates [Ctals E P
“,’"E;. @ HIML Pge Cherit-ide Type: Chent-side
- 2 An HTML page that can include chent-
Code 4l .
% Q JovaScript File Chent-sde side code
F Oaline
Eﬂ Style Sheet Chent-side
]
= TypeScrpt File Chert-nade
™
E'-:_-‘ TypeScript JSX File Chert-side
o‘ I TypeScrpt JSON Configuration File Chart-sade
o‘ l Sower Configuration File Chertt-sde
o' l npm Configuration File Chent-sde
7S
Q Gulp Configuration File Chert-side
ry
-j Gerunt Configuration File Chert-sde
o‘ l JSON Schema File (hertt-nade
rl\
J JSXFile Chervt-wcle
i
e .
Click here t0 o online pnd find templates
Name: index it
| add Cancel |
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In the middle pane, select the HTML Page and call it index.html and click the Add
button.

D FirtappDemo - Microsoft Visual Studic R & | Quick Launch (CtrlQ P o B x
Fe Edit  View Project Build Qebug Team JTook Test  Apalyze  Wendow  Help Sign in B
B-% B¢ : + | Debug <« AnyCPU - b BEpese G| M, " 2

ndechtml & X

Solution Bxplorer -
<I1DOCTYPE html> + Q .@ .5 & r@ ’ X

cht=l>
<head> sarch

<oeta charset="utf-3" /» § ‘_
(nth)(;'“}““ 21 Solution FirstAppDemo’ (1 project)

</head> 4 Solution Items
<body> LT globaljson
4 se

</body> 4 T FestAppDemo
</htal> b Properties
b *® References
4 § wwwroot

si0pdxg RS

Y’} web.config
&8 Dependencies
LT AppSettings.json

b LT projectjson
c* Startup.cs

Show output fromx 2 VUL ST Tearn Explorer  Class View

Properties
Index.html Content file
L

[t Output

+ Publish -

You will see a simple index.html file. Let us add some simple text and title as shown
below.

<IDOCTYPE html>
<html>
<head>
<meta charset="utf-8" />
<title>Welcome to ASP.NET Core</title>
</head>
<body>
Hello, Wolrd! this message is from our first static HTML file.
</body>
</html>
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When you run your application and go to index.html in the browser, you will see that the
app-Run middleware throws an exception because there is nothing currently in our
application.

3 Internal Server Error X - m] X

SR © BRPRR 1o/ 1ocaihos 49940/ indexhtm| = @ g -

Top sites

An unhandled e request.
O httpy/localhost:49940/

Exception: Throw |

FirstAppDemo.Startup.< <Configure>b__6_0>d.MoveNext(j in Startup.cs, line 37

Exception: Throw Exception

FirstAppDemo.Startup. < <Configure>b__6_0>d Movehext() in Startup.cs

37. throw new System.Exception(“Throw Exception”);

b |

- End of stack trace from previous location where exception was thrown ---
System Runtime CompilerServices. TaskAwaiter ThrowForNonSuccess{Task task

Cuctam B e arCarvirne. TadkAunite 2 AlEN AN P aee Nahi arhntifie stimniTack tack)
System.Runtime.CompilerServices. TaskAwaiter HandieNonSuccessAndDebuggerNotification(Task task

System Runtime. CompilerServices. TaskAwaiter. GetResult]

There is no piece of middleware that will go looking for any file on the file system to serve.
To fix this issue, go to the NuGet packages manager by right-clicking on your project
in Solution Explorer and selecting Manage NuGet Packages.

O FustippDems - Mrosof Visssl Stuso X £ - F - o x
B fde Yew Dose  fuld Detug  Tesn  Jeok  Tem  Asshyre  Windew e sgnn F
o - G-t W Y | Detug - AnyCPU B T T S

Rl NuGet: FtAppDemo « X EEESEEE

Browse Updates NuGet Package Manager: FirstAppDemo e
P
PRPAROT ooy | x = @ W nclude prereiense Package 1owce  nugeton - 0 3] Sehten FirmAppDeme () progect]
. Sehboo Dems
LT Fobalgion
- L L
Microsoft AspNet StaticFiles o, Moo © V1001 Ning! 4 T FstAgpliwme
ASPNET § static Sl muddiemate P Propeties

? »® References
4 B Wwweoot
D ndeshtmi
V) webiconfiy
* 8 Dependencinn
7 Appletsings juon
> LT projectjson
o Seaftup.cs

Exch package o Scansed 10 pou by 18 meaer, NoGet o not sesgonmibie for, nee does A grant
ny Scanses to, thisd-panty pachages

Do not show the agan

e outgnt oms  Budd . g2 m
Sulle started! Profject: FirstappOese, Contiguration: Dedug Any OW «« -
---------- Bullal 1 socceedes, § falled, 0 up to-date, § IRipped sessssnans
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Search for Microsoft.AspNet.StaticFiles which will find the static files middleware. Let
us install this nuget package and now we should have additional methods that we can
use to register middleware inside the Configure method.

Let us add UseStaticFiles middle in Configure method as shown in the following program.

using Microsoft.AspNet.Builder;

using Microsoft.AspNet.Hosting;

using Microsoft.AspNet.Http;

using Microsoft.Extensions.DependencyInjection;

using Microsoft.Extensions.Configuration;

namespace FirstAppDemo

{
public class Startup
{
public Startup()
{
var builder = new ConfigurationBuilder()
.AddJsonFile("AppSettings.json");
Configuration = builder.Build();
}

public IConfiguration Configuration { get; set; }

// This method gets called by the runtime. Use this method to add
services to the container.

// For more information on how to configure your application, visit
http://go.microsoft.com/fwlink/?LinkID=398940

public void ConfigureServices(IServiceCollection services)

{
}

// This method gets called by the runtime.
// Use this method to configure the HTTP request pipeline.
public void Configure(IApplicationBuilder app)

{
app.UseIISPlatformHandler();

app.UseDeveloperExceptionPage();
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app.UseRuntimeInfoPage();
app.UseStaticFiles();

app.Run(async (context) =>

{
throw new System.Exception("Throw Exception");
var msg = Configuration["message"];
await context.Response.WriteAsync(msg);

1

// Entry point for the application.

public static void Main(string[] args) =>
WebApplication.Run<Startup>(args);

}
}

Unless you override the options and pass in some different configuration parameters, what
static files will do is for a given request is to look at the request path. This request path
is then compared to the file system and what is on the file system.

e If the static file sees a file that it can use, it will serve up that file and not call the
next piece of middleware.

e If it doesn't find a matching file, then it will simply continue with the next piece of
middleware.

Let us save the Startup.cs file and refresh your browser.

B3 welcome to ASENETCo X =+ - 0 X
e ) O localhost ﬁ = @A Q
Hello, Wolrd! this message 15 from our first static HTML file
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You can now see the index.html file. Anything that you put anywhere inside the wwwroot
— any JavasScript file or CSS file or HTML file, you will be able to serve them up.

Now if you want index.html to be your default file, this is a feature that IIS has
always had.

You can always give IIS a list of default files to look for. If someone came to the
root of a directory or, in this case, the root of the website and if IIS found something
named index.html, it would just automatically serve that file.

Let us now start by making a few changes. First, we need to remove the forced
error and then add another piece of middleware, which is UseDefaultFiles. The
following is the implementation of the Configure method.

// This method gets called by the runtime.

// Use this method to configure the HTTP request pipeline.

public void Configure(IApplicationBuilder app)

{

app.UseIISPlatformHandler();

app.UseDeveloperExceptionPage();

app.UseRuntimeInfoPage();

app.UseDefaultFiles();
app.UseStaticFiles();

app.Run(async (context) =>

var msg = Configuration["message"];

await context.Response.WriteAsync(msg);

})s

This piece of middleware will look at an incoming request and see if it is for the
root of a directory and if there are any matching default files.

You can override the options for this piece of middleware to tell it what are the
default files to look for, but Index.html is by default one of the default files.
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Let us save the Startup.cs file and go to the root of the web application in your browser.

B welcometo ASPNETCo X  + = O X

é ) O localhost . {:( = @ o

Hello, Wolrd! this message 1s from our first static HTML file.

You can now see that the index.html is your default file. The order in which you install the
middleware is important because if you had UseDefaultFiles after UseStaticFiles, you would
not get the same result.

If you are going to use UseDefaultFiles and UseStaticFiles, you might also want another
piece of middleware that is inside the Microsoft.aspnet.staticfiles, NuGet package, and that
is the FileServer middleware. This essentially includes the Default Files and the Static
Files in the correct order.

// This method gets called by the runtime.
// Use this method to configure the HTTP request pipeline.
public void Configure(IApplicationBuilder app)

{
app.UseIISPlatformHandler();

app.UseDeveloperExceptionPage();

app.UseRuntimeInfoPage();

app. UseFileServer();

app.Run(async (context) =>
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var msg = Configuration["message"];

await context.Response.WriteAsync(msg);

})s
}

Let us save the Startup.cs file again. Once you refresh the browser, you will see the same
result as shown in the following screenshot.

B welcometo ASPNETCo X  + - X

O
&~ — 0O localhost:4994¢ W — Q

Hello, Wolrd! this message 1s from our first static HTML file.
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10. ASP.NET Core — Setup MVC

In this chapter, we will set up the MVC framework in our FirstAppDemo application. We
will proceed by building a web application on top of the ASP.NET Core, and more
specifically, the ASP.NET Core MVC framework. We can technically build an entire
application using only middleware, but ASP.NET Core MVC gives us the features that we
can use to easily create HTML pages and HTTP-based APIs.

To setup MVC framework in our empty project, follow these steps:

e Install the Microsoft.AspNet.Mvc package, which gives us access to the
assemblies and classes provided by the framework.

e Once the package is installed, we need to register all of the services that ASP.NET
MVC requires at runtime. We will do this inside the ConfigureServices method.

e Finally, we need to add middleware for ASP.NET MVC to receive requests.
Essentially this piece of middleware takes an HTTP request and tries to direct that
request to a C# class that we will write.

Step 1: Let us go to the NuGet package manager by right-clicking on the Manage NuGet
Packages. Install the Microsoft.AspNet.Mvc package, which gives us access to the
assemblies and classes provided by the framework.

” Frtepleme Moot Yinual Sudic " ' Ouexl T P w 8 x
fée Lir Wew Paject  Pulr Usbug Temp  Joom Teg  Apshyae  Ywdus Ly Sgn in n
o - @2 8P - Deug - amou B T e

U NuGet FustapgpOemo =

huticn Eplare

R D SER L~

Browse Updates NuGet Package Manager: FirstAppDemo 4
—_— P
e % v @ N Inchs preveiess Packoge source  mugetong - 9 @7 Sotion TirstApplemo (1 project)
. Schescn tams
LT gobelpen
- we
Microsoft AspNet Mve oy Missaott © V00D ex 1 tinal 5 B st
ASPNET MVC i & aeb framemerk thet Sves you s ¥ Propesties
Trewner powetul, patfenns-baked way b bulld Synannd websnes. b 8 Refesences
4§ wWwwiost
N mdes vtmi
V2 webcontiy
# 8 Ospendanciss

£ Applatengr pon
¥ [T projectipon
™ Startupcs

Each pachege o hcensed to you By B memer. NuGet o not reaponsdile for, nor Sces it grang
Wiy Scences fa, thisd-party packages

1 Do not show thix agan

- Soltion Exglones

Prow gt hoex Dudg Em
Sulle started) Prodect| *lrsthpplese, Contlgeatlon: Desug Any CWU
---------- succoeedes, © falled, @ wWp-10-date, 0 Jcipped sssssccnss

Step 2: Once the Microsoft.AspNet.Mvc package is installed, we need to register all the
services that ASP.NET Core MVC requires at runtime. We will do this with the
ConfigureServices method. We will also add a simple controller and we will see some
output from that controller.
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Let us add a new folder to this project and call it Controllers. In this folder, we can place
multiple controllers as shown below in the Solution Explorer.

0 Fetigplemo - Microsft Viust Studo B £ Cuch Launon - Ple B X
T 8t Yew Dojedt Fuld Detiy Team Jook Tep Apsiie  Wodse Hep sgnn B}
Q+0 Q0w ' ¢| Detug < AmCRU - b g Gl S,

il “titon baplnre - x

Browse  Instalied  Updates NuGet Package Manager: FirstAppDemo Die-sfp p-
po e trem Eapd P -
e x o G N nohude pressienis Package scurce  cugetong - ¥ Q) Sohman FesippDemo (1 pregect)
- Lolation term
L globaljsen
. - L 13
Microsoft AspNet.Mve by Microeh © 600nch final + T FestAgpDemo
ASENET NIVC 15 4 wed framemonk that goves you 4 ? P Prepertinn
Pewnis powerful partems-based say 10 buld dynamec webstes

P *8 References
o & wwwrcot
L) ingecromi
%) webconfig
* 8 Dependences

£ AppSetings jsan
b [T prejectjson
o Satepcs

Fach package s bosesed % you by s owner. NuCat is ot responsble for nor does it grnt
g hcenies 10, Yhad-party packages.

O net shaw that agem

How patput brere Duals . Eir
----- Buila sterted: Project: FiratApgOems, Configeration: Debug Aay CPU <ovovee s
-------- oe Duild: 1 succoaded, O failed, @ up-to-date, P skijped sesssscses

Now right-click on the Controllers folder and select on the Add > Class menu option.

Add Mew Nem - FrstAppDeme 7 >
< Installed Sort by Defauht - 12t 3= Sessch Instalied Temnlates (Cly)eE -
ASP NET o
@ Clasy Code Type= Code
Clhent-ude
An ernpty cless declarstaon
o0 inmerdace Code
& Oniine S
o
D‘ Asvembly Information Fie Code
D Rescurces File Code
Test Fie Code
°‘ l TypeScrpt JSON Configuration File Code
°' l 150 File Code
ChRch hers ti oo ceiline mnd find tamplata
Name HomeController cs
a4 j| Conedl |
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Step 3: Here we want to add a simple C# class, and call this class HomeController and
then Click on the Add button as in the above screenshot.

n Vnthgplivme - Mcrossft Vinusl Shide Y & Ain ke P w O %
fie a0 Yew Project Bt Debog Team  Ieeh  Tept  Agslas  Yndew b s B
o - Q-2 Mg 92- Debug = Aay CPU - pWbpen G, T TY N o

D Lo H p -

P -
) Scktion FaxtAgplema’ (1 praject:

- Sohten teme
T ghabal pran
nasespace #Lriticpdemo.Controllers ) [: o
: ”
putlic class 2 « T firtApplema

{ b Properties
} b o8 Teferences
4 & wawroct
D inchea temi
¥ web contiy
8 Dependencies
- Conteslie
© Homelsntrelier.cs
L7 ApgSemtnge ion
b L prejectpion
e Statup.ci

ow otgut oe Budd
wesees Bulla started! Project: Firstigpleso, Configurstion: Deheg Aoy CPU ~---vr -
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This will be our default page.

Step 4: Let us define a single public method that returns a string and call that method
Index as shown in the following program.

using System;
using System.Collections.Generic;
using System.Ling;

using System.Threading.Tasks;

namespace FirstAppdemo.Controllers

{
public class HomeController
{
public string Index()
{
return "Hello, World! this message is from Home Controller...";
}
}
}
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Step 5: When you go to the root of the website, you want to see the controller response.
As of now, we will be serving our index.html file.

B welcometo ASPNETCo X =+ - »”

O
é > O localhost:4994¢ )f{ = @A @ coe

Hello, Wolrd! this message 1s from our first static HTML file.

Let us go into the root of the website and delete index.html. We want the controller to
respond instead of index.html file.

Step 6: Now go to the Configure method in the Startup class and add the
UseMvcWithDefaultRoute piece of middleware.

2 Fethpplema - Mirsech Visal Stuso T & P o O =
[ [4e Ve  Projet Bl Debuy  Tewm  Jook  Tey  Aneyee  Mivwies by sgnin
o - Q- > Debgg = Any CPU B R L . s
tro e Hautugss & ™ Sl b Eagrbiier -8 X
B % FestgpDuema DNC 43 | «| *3 FenappDemo ot <12 Contapimeilappin stionBisbter npy) - R - fP P, -
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r i
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Step 7: Now refresh the application at the root of the website.

3 300 intenal Serverérror X - o x
— ) O locathost 7}‘» = @A

i Oops.

B 500 Internal Server Error

System. InvalidOperationExceptior

Unable to find the required services. Please add all the required
services by calling 'IServiceCollection.AddMvc()' inside the call to
'|ApplicationBuilder.ConfigureServices(...)' or
'|ApplicationBuilder.UseMvc(...)" in the application startup code.

C:\Users\mohamsad.wvagas\Desktop\OdeToFood\sro\OdeToFood\Startup.cs

Line 34:

Line 35: app.UsefileServer():

Line 34! app . UseMveW: thDefanl tRoute ()
Line 37:

Line 38: app.Run (async (contexc) =>

You will encounter a 500 error. The error says that the framework was unable to find the
required ASP.NET Core MVC services.

The ASP.NET Core Framework itself is made up of different small components that have
very focused responsibilities.

For example, there is a component that has to locate and instantiate the controller.

That component needs to be in the service collection for ASP.NET Core MVC to function
correctly.

Step 8: In addition to adding the NuGet package and the middleware, we also need to
add the AddMvc service in the ConfigureServices. Here is the complete implementation of
the Startup class.

using Microsoft.AspNet.Builder;

using Microsoft.AspNet.Hosting;

using Microsoft.AspNet.Http;

using Microsoft.Extensions.DependencyInjection;

using Microsoft.Extensions.Configuration;

namespace FirstAppDemo
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{
public class Startup
{
public Startup()
{
var builder = new ConfigurationBuilder()
.AddJsonFile("AppSettings.json");
Configuration = builder.Build();
}

public IConfiguration Configuration { get; set; }

// This method gets called by the runtime. Use this method to add
services to the container.

// For more information on how to configure your application, visit
http://go.microsoft.com/fwlink/?LinkID=398940

public void ConfigureServices(IServiceCollection services)

{

services.AddMvc();

// This method gets called by the runtime.
// Use this method to configure the HTTP request pipeline.
public void Configure(IApplicationBuilder app)

{
app.UseIISPlatformHandler();

app.UseDeveloperExceptionPage();

app.UseRuntimeInfoPage();

app.UseFileServer();
app.UseMvcWithDefaultRoute();

app.Run(async (context) =>

var msg = Configuration["message"];

await context.Response.WriteAsync(msg);

s
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}
// Entry point for the application.

public static void Main(string[] args) =>
WebApplication.Run<Startup>(args);

}
}

Step 9: Save the Startup.cs file and go to the browser and refresh it. You will now receive
a response from our home controller.

B locathost X [ ST DG
O | localhostaoss | = @ O
Hello, World! this message is from Home Controller...
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11. ASP.NET Core — MVC Design Pattern

The MVC (Model-View-Controller) design pattern is a design pattern that's actually been
around for a few decades, and it's been used across many different technologies,
everything from Smalltalk to C++ to Java and now in C# and .NET as a design pattern to
use when you're building a user interface.

e The MVC design pattern is a popular design pattern for the user interface layer of
a software application.

e In larger applications, you typically combine a model-view-controller UI layer with
other design patterns in the application, like data access patterns and messaging
patterns.

e These will all go together to build the full application stack

The MVC separates the user interface (UI) of an application into the following three
parts:

e The Model: A set of classes that describes the data you are working with as well
as the business logic.

e The View: Defines how the application’s UI will be displayed. It is a pure HTML
which decides how the UI is going to look like.

e The Controller: A set of classes that handles communication from the user, overall
application flow, and application-specific logic

Idea behind MVC

Let us now understand the idea behind MVC.

e Theidea is that you'll have a component called the view which is solely responsible
for rendering this user interface whether it should be HTML or whether it actually
should be a UI widget on a desktop application.

¢ The view talks to a model, and that model contains all the data that the view needs
to display.

e In a web application, the view might not have any code associated with it at all.

e It might just have HTML and then some expressions of where to take the pieces of
data from the model and plug them into the correct places inside the HTML template
that you've built in the view.
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~ Controller

e The controller organizes everything. When an HTTP request arrives for an MVC
application, the request gets routed to a controller, and then it's up to the controller
to talk to either the database, the file system, or a model.

In MVC, the controller receives an HTTP request, the controller has to figure out how to
put together the information to respond to this request. Perhaps the user is directing the
browser to the /books URL of the application. So the controller needs to put together the
information to display a list of books. In this scenario, the controller will build a model.

Controller

¢ The model doesn't know anything about the HTTP request or the controller.

e The model is only responsible for holding the books information that the user wants
to see, as well as any logic associated with that list of books.

e The model is just another C# class we can use and you might have more than one
class if you have a complex model.

e Once the model is put together, the controller can then select a view to render the
model.

e The view will take the information in the model, like all the books and each book
title etc., and it will use that information to construct an HTML page.

e Then that HTML is sent back to the client in the HTTP response and the entire HTTP

request and response transaction is completed.
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These are the basics of the MVC design pattern and the idea behind this pattern is to keep
a separation of concerns. So the controller is only responsible for taking a request and
building a model. It is the model that carries the logic and data we need into the view.
Then the view is only responsible for transforming that model into HTML.
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12. ASP.NET Core — Routing

In MVC framework, we have three components, each with its own focus on a specific part
of the job. In order for all of this to work, we need to find a way to send these HTTP
requests to the right controller. In ASP.NET Core MVC, this process is known as routing.
Routing is the process of directing an HTTP request to a controller.

Let us now understand how to route requests to different controllers.

e The ASP.NET Core middleware needs a way to determine if a given HTTP request
should go to a controller for processing or not.

e The MVC middleware will make this decision based on the URL and some
configuration information we provide. In this chapter, we will define this
configuration information or you can say routing information inside Startup.cs when
we add the MVC middleware.

e This approach is often referred to as the convention-based routing. The following
is a code snippet for conventional routing.

routeBuilder.MapRoute("Default”,
"{controller=Home}/{action=Index}/{id?}");

e In this approach, we define templates that tell MVC how to look at a URL and find
a controller name and an action name where a controller is a C# class and an action
is a public method on that class.

In the last chapter, we have created a controller (HomeController) in our application which
is a C# class and doesn’t need to be derived from a base class or implement an interface
or have any special attribute. It is a plain C# class with a name, HomeController and it
contains the Index method which returns a string.

using System;
using System.Collections.Generic;
using System.Ling;

using System.Threading.Tasks;

namespace FirstAppdemo.Controllers

{

public class HomeController

{
public string Index()
{

return "Hello, World! this message is from Home Controller...";

}

}
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Here, we are going to focus on routing to controllers. We will also try understanding
how routing works.

Let us now return to the Startup class where we configured MVC middleware into our
application. Inside the Configure method, we have wused a method
UseMvcWithDefaultRoute.

public void Configure(IApplicationBuilder app)

{
app.UseIISPlatformHandler();

app.UseDeveloperExceptionPage();

app.UseRuntimeInfoPage();

app.UseFileServer();

app.UseMvcWithDefaultRoute();

app.Run(async (context) =>

var msg = Configuration["message"];

await context.Response.WriteAsync(msg);

})s

This gives us a default routing rule that allows us to get to the HomeController. Instead
of using the UseMvcWithDefaultRoute, let us use the UseMvc, and then configure the
route at this point using a named method ConfigureRoute. The following is the
implementation of the Startup.cs file.

using Microsoft.AspNet.Builder;

using Microsoft.AspNet.Hosting;

using Microsoft.AspNet.Http;

using Microsoft.Extensions.DependencyInjection;
using Microsoft.Extensions.Configuration;

using Microsoft.AspNet.Routing;

using System;

namespace FirstAppDemo
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{
public class Startup
{
public Startup()
{
var builder = new ConfigurationBuilder()
.AddJsonFile("AppSettings.json");
Configuration = builder.Build();
}

public IConfiguration Configuration { get; set; }

// This method gets called by the runtime. Use this method to add
services to the container.

// For more information on how to configure your application, visit
http://go.microsoft.com/fwlink/?LinkID=398940

public void ConfigureServices(IServiceCollection services)

{

services.AddMvc();

// This method gets called by the runtime.
// Use this method to configure the HTTP request pipeline.
public void Configure(IApplicationBuilder app)

{
app.UseIISPlatformHandler();

app.UseDeveloperExceptionPage();

app.UseRuntimeInfoPage();

app.UseFileServer();
app.UseMvc(ConfigureRoute);

app.Run(async (context) =>

var msg = Configuration["message"];

await context.Response.WriteAsync(msg);

s
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"{controller=Home}/{action=Index}/{id?}");

WebApplication.Run<Startup>(args);

private void ConfigureRoute(IRouteBuilder routeBuilder)

{
//Home/Index

routeBuilder.MapRoute("Default”,

}

// Entry point for the application.

public static void Main(string[] args) =>

Inside the ConfigureRoute method, you can configure your routes; you can see that this
method has to take a parameter of type IRouteBuilder. The goal of routing is to describe
the rules that ASP.NET Core MVC will use to process an HTTP request and find a controller
that can respond to that request.

You can have one route that can map requests to different controllers.

We can tell the routeBuilder that we want to map a new route and its name is
“Default” and then provide the most important piece of routing information, which
is the template.

The template is a string, and it is going to describe to ASP.NET Core MVC how to
pull apart a URL.

In the last example, we have added a HomeController, so you can also request any
of the following URLs, and they will be directed to the Index action on the
HomeController as well

o http://localhost:49940
o http://localhost:49940/Home
o http://localhost:49940/Home/Index

When a browser requests http://mysite/or http://mysite/Home, it gets back
the output from the HomeController's Index method.

You can try this as well by changing the URL in the browser. In this example, it is
http://localhost:49940/, except that the port which might be different.

If you append /Home or /Home/Index to the URL and press the Enter button, you
will see the same result.
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e The question mark at the end of ID means that this parameter is optional. In other
words, ASP.NET Core MVC doesn't have to see some sort of ID here, which might
be a number, or a string or GUID.

Let us run the application in the browser. Once the application is run, you will see the
following output.

X

8 locathost X e - (]
— O localhost W = @A QO

Hello, World! this message 1s from configuration file

You can see a message pop up from the app.Run middleware, and the reason we are
getting this message is because the MVC middleware saw that URL. This was a request to
the root of the website, which didn't find a controller name or an action name in the URL.
The root of the website gave up processing that request and passed the request to the
next piece of middleware, which is the app.Run code. The template for the route we have
specified is quiet unlike the default template.

In the default template, there are some default values to apply if a controller and an action
name aren't found. If a request comes in to the root of the website, the default controller
name would be Home. You could change that to any other controller as you want and the
default action name can be Index. You can also change the default action if you want as
shown in the following program.

private void ConfigureRoute(IRouteBuilder routeBuilder)
{
//Home/Index

routeBuilder.MapRoute("Default",
"{controller=Home}/{action=Index}/{id?}");

}
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If a request comes in to the root of the website, MVC doesn't see a controller/action type
of URL, but it can use these defaults.

Let us save the Startup.cs file and refresh the browser to the root of the website.

X

O

B iocalhost X e -

“— ) locathost 4994 w

]
N

Hello, World! this message is from Home Controller...

You will now see a response from your controller and you can also go to /home which will
invoke the default action, which is index. You can also go to /home/index and now MVC
will pulling the controller name and action name out of the URL.

Let us create another controller by adding another class and call it AboutController.

D FrstappDemo - Microsoft Visual Studia Y & k Laumch [Cirle 2 - B x
file Ede  VYiew Project Builld [ebug Team Jook Tet Apshze Window el Sign m B
o~ F-7C W2 . «| Debug =~ AnyCPU < b SEpresm - G~ | B n -

AboutContiolier cx & % HormeControllerc Startup <3 Ml Solution Explorer - x
:lwsmppO«no.DN:\ Core S0 -i #2 FstAppDemo.Controliers. Abou -} m ’@ + % S r@ K -
i ticn § e

p -

5 Sohsion ‘FustAppDeme’ (1 project)

e . Saluton Rems
bai.json
| = namespace FirstippDeso,Controllers & g‘w i
{
public class tControils s 5] FirstAppD
( » o Propestees

b *® References
4 @ wwwroot
¥ web.config
28 Dependencies
- Conmtrollers
@ AbpitContiolier ¢y
o HomeController.cs
5T AppSettings jron
b LT projectjson
o Seartup.cs

}

Selution Explores

Team xploser  Class View

Fhow output froeme. Build

" ErTE e
Time slapsec 60:00:00.6355418

: 1 succeeded, @ failed, @ up-to-date, @ skipped

+ Publish -
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Let us add some simple action methods which will return string as shown in the following
program.

using System;
using System.Collections.Generic;
using System.Linq;

using System.Threading.Tasks;

namespace FirstAppDemo.Controllers

{
public class AboutController
{
public string Phone()
{
return "+49-333-3333333";
}
public string Country()
{
return "Germany";
}
}
}

In this controller, you can see two actions methods — Phone and Country, which will return
just a phone number and country name respectively. We'll get into fancy HTML later. Let
us save this file and specify /about/phone at the end of the root URL.
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B localhost X = - X

é‘ — O ‘ localhost:49¢40/About/phone * ’

+49-333-3333333

o
)

I
N

You can see the phone number as in the above screenshot. If you specify
/about/country, you will see the name of the country too.

B localhost X - O X
&~ - 0O localhost:49940/About/country D¢ ’ = 0
Germany

66

@ tutorialspoint

EIMPLYEAEYLEARNING

www.EngineeringBooksPdf.com



ASP.NET Core

If you go to /about, it is again going to fall through the middleware and go to your
app.Run middleware and you will see the following page.

B localhost X =+ = X

O
& = 0O localhost:4294 t W = @ @

Hello, World! this message is from configuration file...

Here, the ASP.NET Core MVC goes to the AboutController, but does not find an action
specified. So it will default to Index and this controller doesn't have an Index method and
then the request will go the next piece of middleware.
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13. ASP.NET Core — Attribute Routes

In this chapter, we will learn another approach to routing and that is attribute-based
routing. With attribute-based routing, we can use C# attributes on our controller classes
and on the methods internally in these classes. These attributes have metadata that tell
ASP.NET Core when to call a specific controller.

e Itis an alternative to convention-based routing.

e Routes are evaluated in the order that they appear, the order that you register
them in, but it's quite common to map multiple routes particularly if you want to
have different parameters in the URL or if you want to have different literals in the
URL.

Example

Let us take a simple example. Open the FirstAppDemo project and run the application in
the browser. When you specify /about, it will produce the following output:

B localhost X [ — x

o
& > O | localhostacsao about W = 2 O

Hello, World! this message is from configuration file...

What we want here is that when we specify /about, the application should invoke the
Phone action of the AboutController. Here, we can enforce some explicit routes for this
controller using a Route attribute. This attribute is in the namespace
Microsoft.AspNet.Mvc.
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The following is the implementation of AboutController in which the attribute routes are
added.

using Microsoft.AspNet.Mvc;

using System;
using System.Collections.Generic;
using System.Ling;

using System.Threading.Tasks;

namespace FirstAppDemo.Controllers
{
[Route("about™)]
public class AboutController
{
[Route ("")]
public string Phone()

{
return "+49-333-3333333";

[Route("country")]
public string Country()

{

return "Germany";

}

Here we want this route to look like about and for the Phone action we have specified an
empty string, which means that we don't need the action to be specified to get this method.
The user just needs to come to /about. For the Country action we have specified the
“country” in the route attribute. Let us save the AboutController, refresh your browser and
go to the /about and should give you the Phone action.
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localhost X e = X

a]
g O

&« -5 0O http://localhost:49940/about b *e

+49-333-3333333

Let us now specify /about/country. This will still allow you to get to that Country action.

B localhost X B = u ®
“— O localhost:49940,/at e = @A £
Germany

If you want a segment of the URL to contain the name of your controller, what you can do
is instead of using the controller name explicitly, you can use a token controller inside the
square brackets. This tells ASP.NET MVC to use the name of this controller in this position
as shown in the following program.
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using Microsoft.AspNet.Mvc;

using System;

using System.Collections.Generic;
using System.Linq;

using System.Threading.Tasks;

namespace FirstAppDemo.Controllers

{
[Route("[controller]")]
public class AboutController

{
[Route ("")]

public string Phone()

{
return "+49-333-3333333";

[Route("[action]")]
public string Country()

{

return "Germany";

This way, if you ever rename the controller, you don't have to remember to change the
route. The same goes for an action and implicitly there is a slash (/) between the controller
and the action. It is a hierarchical relationship between the controller and the action just

like it is inside the URL. Let us save this controller again. Most probably, you will see the
same results.
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B3 localhost X = - 0 X
& S ) | bitpy/ocalhost49940/about % = ()
+49-333-3333333
Let us specify the /fabout/country. This will allow you to get to that Country action.
B iocalnost x |+ - ] x
e = O localhost: 49940, 3k untny * = m ﬁ
Garmany
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14. ASP.NET Core — Action Results

In this chapter, we will discuss the Action Results. In the previous chapters, we have been
using plain simple C# classes as controllers. These classes don't derive from a base class,
and you can use this approach with MVC, but it is more common to derive a controller
from a controller base class provided in the Microsoft.AspNet.Mvc namespace.

e This base class gives us access to lots of contextual information about a request,
as well as methods that help us build results to send back to the client.

e You can send back simple strings and integers in a response. You can also send
back complex objects like an object to represent a student or university or
restaurant etc. and all the data associated with that object.

e These results are typically encapsulated into an object that implements the
IActionResult interface.

e There are many different result types that implement this interface — result types
that can contain models or the contents of a file for download.

e These different result types can allow us to send back JSON to a client or XML or a
view that builds HTML.

Actions basically return different types of Action Results. The ActionResult class is the
base for all the action results. The following is a list of different kind of action results and
their behavior.

Name Behavior
ContentResult Returns a string.
FileContentResult Returns file content.
FilePathResult Returns file content.
FileStreamResult Returns file content.
EmptyResult Returns nothing.
JavaScriptResult Returns script for execution.
JsonResult Returns JSON formatted data
RedirectToResult Redirects to the specified URL.
HttpUnauthorizedResult Returns 403 HTTP Status code.
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RedirectToRouteResult Redirect to different action/ different controller action.
ViewResult Received as a response for view engine.
PartialViewResult Received as a response for view engine.
Example 1

Let us perform a simple example by opening the HomeController class and derive it from
the controller based class. This base class is in the Microsoft.AspNet.Mvc namespace.
The following is the implementation of the HomeController class.

using Microsoft.AspNet.Mvc;

using System;

using System.Collections.Generic;
using System.Ling;

using System.Threading.Tasks;

namespace FirstAppdemo.Controllers

{

public class HomeController : Controller

{
public ContentResult Index()

{

return Content("Hello, World! this message is from Home Controller
using the Action Result");

}

You can now see that the index method is returning the ContentResult which is one of
the result types and all these result types implement ultimately an interface, which is the
ActionResult.

In the Index method, we have passed a string into the Content method. This Content
method produces a ContentResult; this means the Index method will now return
ContentResult.

Let us save the HomeController class and run the application in the browser. It will
produce the following page.
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B localhost X b -

O
O localhost g = @A @

X

Hello, World! this message 13 from Home Controller using the Action Result

You can now see a response which doesn’t look any different from the response we had
before. It is still just going to be a plain text response.

e You might be wondering what is the advantage of using something that produces
an ActionResulit.

e The typical advantage is that it is just a formal way to encapsulate the decision of
the controller.

e The controller decides what to do next, either return a string or HTML or return a
model object that might be serialized into JSON etc.

e All that the controller needs to do is make that decision and the controller does not
have to write directly into the response the results of its decision.

e It just needs to return the decision and then it is the framework that will take a

result and understand how to transform that result into something that can be sent
back over HTTP.

Example 2

Let us take another example. Create a new folder in the project and call it Models. Inside
the Models folder, we want to add a class that can represent an Employee.
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Add New ltem - FirstAppDemo L4 x
i Sortby: Defaut R i = earch (ratalled Templates (Ctals E -
&Y
fSP}vE @ Clm Cude Type: Code
Clart-side An empty class declaratson
o0 interface Code
¢ Online s
Dl Assembly Information File Code
D Resources File Code
@ Tet File Code
°‘ l TypeScrpt JSON Configuration File Code
°‘ l JSON File Code
Click here to go oniing pd fing termplates.
Name Employee.cs
Add Cancel |

Enter Employee.cs in the Name field as in the above screenshot. Here, the
implementation of the Employee class contains two properties.

using System;
using System.Collections.Generic;
using System.Linq;

using System.Threading.Tasks;

namespace FirstAppDemo.Models

{
public class Employee
{
public int ID { get; set; }
public string Name { get; set}
}
}
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the Index action method of HomeController, we want to return an Employee
The following is the implementation of HomeController.

using
using
using
using
using

using

names
{
p
{
}
}

FirstAppDemo.Models;
Microsoft.AspNet.Mvc;
System;
System.Collections.Generic;
System.Ling;
System.Threading.Tasks;

pace FirstAppdemo.Controllers

ublic class HomeController : Controller
public ObjectResult Index()
{

var employee = new Employee { ID = 1, Name = "Mark Upston"};

return new ObjectResult(employee);

Now, instead of returning the Content, we will return a different type of result which is

known

as ObjectResult. If we want an ObjectResult, we need to create or instantiate an

ObjectResult and pass into it some model object.

An ObjectResult is special in the MVC framework because when we return an
ObjectResult, the MVC framework looks at this object. This object needs to be
represented in the HTTP response.

This object should be serialized into XML or JSON or some other format and
ultimately, the decision will be made based on the configuration information that
you give to the MVC at startup. If you don't configure anything, you just get some
defaults, and the default is a JSON response.
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Save all your files and refresh the browser. You will see the following output.

B locathost X B - =] X
) | tocathost490s w| = @8 Q
{"ID":1, "Name":"Mark Upston®)
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15. ASP.NET Core — Views

In an ASP.NET Core MVC application, there is nothing like a page and it also doesn’t include
anything that directly corresponds to a page when you specify a path in the URL. The
closest thing to a page in an ASP.NET Core MVC application is known as a view.

e As you know that in ASP.NET MVC application, all incoming browser requests are
handled by the controller and these requests are mapped to the controller actions.

e A controller action might return a view or it might also perform some other type of
action such as redirecting to another controller action.

e With the MVC framework, the most popular method for creating HTML is to use the
Razor view engine of ASP.NET MVC.

e To use this view engine, a controller action produces a ViewResult object, and a
ViewResult can carry the name of the Razor view that we want to use.

Controller | pacge  ViewResult <HTML>

e The view will be a file on the file system and the ViewResult can also carry along a
model object to the view and the view can use this model object when it creates
the HTML.

¢ When the MVC framework sees that your controller action produces a ViewResult,
the framework will find the view on the file system, execute the view, which
produces HTML, and it is this HTML which the framework sends back to the client.

Example

Let us now take a simple example to understand how this works in our application by
changing the HomeController Index method implementation as shown in the following
program.

using FirstAppDemo.Models;

using Microsoft.AspNet.Mvc;

using System;

using System.Collections.Generic;
using System.Ling;

using System.Threading.Tasks;

namespace FirstAppdemo.Controllers
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{
public class HomeController : Controller
{
public ViewResult Index()
{
var employee = new Employee { ID = 1, Name = "Mark Upston"};
return View();
}
}
}

Inside HomeController, instead of producing an ObjectResult, let us just return what
the View() method returns. The View method doesn't return an ObjectResult. It creates
a new ViewResult, so we will also change the return type of the Index method to
ViewResult. The View method does accept some parameters here. We will invoke this
method without any other parameter. Let us save your file and refresh your browser.

B internal Server Error X T - O 52

) localhost 4994 w5 = @ 6:3

An unhandled exception occurred while processing the request.
nvalidOperationException: The view 'Index’ was not found. The following locations
were searched:

/Views/Home/Index.cshtmi

/Views/Shared/Index.cshtml,

Microsoft AspNet.Mvc.ViewEngines.ViewEngineResult.EnsureSuccessful()

InvalidOperationException: The view 'Index’ was not found, The following locations
were searched: /Views/Home/Index.cshiml /Views/Shared/index.cshtml.

A cm AcrnNat AMur Via g c \Vigwt =0 s Erciiratiirrace “
viicrosoft AspNet Mve ViewEngines.ViewEngineResult EnsureSuccessfu
AMMirermernt® Aeeahiat A dos \fisoaD . Gas aDac it e A ) T
Microsoft AspNet Mvc ViewResult <ExecuteResultAsync>d_ 24 MoveNext

-- End of stack trace from previous location where exception was thrown ---

Syetam Runtime CompilerSernvicas TackAwaiter ThrowFarNon - Tack
2Y5iC untime.Lompurersenvices, | asKAwaiter. | wwro VHIDULL T\ 1o task

Cuctorm D a Cemnnderlannree TaclkAwaite andleNAnS wrraccAndDe AnarNAtificatan(T tacl
N am HNuntime ymnderSen 2¢ Taskiwater Handlashlnn ressin ehunnerNnt athinn( i ack tack

This is because the MVC framework has to go out and find that view but there is no view
right now.

e Views by default in a C# ASP.NET project are files that have a *.cshtml extension
and the views follow a specific convention. By default, all views live in a Views
folder in the project.
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e The view location and the view file name will be derived by ASP.NET MVC if you
don't give it any additional information.

e If we need to render a view from the Index action of the HomeController, the first
place that the MVC framework will look for that view is inside the Views folder.

e It will go into a Home folder and then look for a file called Index.cshtml — the file
name starts with Index because we are in the Index action.

e The MVC framework will also look in a Shared folder and views that you place inside
the Shared folder, you can use them anywhere in the application.

In order for our view result to work properly, let us create this Index.cshtml file in the
correct location. So in our project, we first need to add a folder that will contain all of our
views and call it Views. Inside the Views folder, we will add another folder for views that
are associated with our HomeController and call that folder Home. Right-click on the Home
folder and select Add > New Item.

| Add New item - FirsthppDemo
|
|4 lnstalled Sort by; Default - W h lnsta plates (Ct p-
AP NET v X
4 :j MVC Controlier Class ASPNET Type: ASPNET
Chent-side b MNC View Page
Code e
,’:] Web APY Controlier Class ASP NET
b Cnline .
m MV View Page APNET
ce
D MVC View Layout Page ASP NET
ce
D MVC Yiew Start Page ASP.NET
cs
D MVC View Imports Page ASP NET
e
:] Razor Tag Helpes ASPNET
e 4
o
L__j Middieware Class ASPNET
s
ce
‘r:j Startup clase ASP.NET
v‘j ASP.NET Configuration Fie ASP.NET
2 mple
Name ndex.cshtml
Add |  Cancel \

In the left pane, select the MVC View Page and enter index.cshtml in the name field and
click on the Add button.

Let us add the following code in the index.cshtml file.

<html xmlns="http://www.w3.0rg/1999/xhtml">
<head>

<title>Home</title>
</head>
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<body>
<hl>Welcome!</h1>
<div>
This message is from the View...

</div>

</body>
</html>

You can now see a *.cshtml file. It can contain HTML markup and any markup that we
have in this file will be sent directly to the client. Save this file and refresh your browser.

E Home X e - X

O
O localhost W = @A @

Welcome!

This message 1s from the View

Now the Home controller via a ViewResult has rendered this view to the client and all of
the markup that is in that index.cshtml file, that is what was sent to the client.

Let us go back to the HomeController and the View method. This View method has a couple
of different overloads, and pass the employee model as parameter.

using FirstAppDemo.Models;

using Microsoft.AspNet.Mvc;

using System;

using System.Collections.Generic;

using System.Linq;
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using System.Threading.Tasks;

namespace FirstAppdemo.Controllers

{
public class HomeController : Controller
{
public ViewResult Index()
{
var employee = new Employee { ID = 1, Name = "Mark Upston"};
return View(employee);
}
}
}

The View method that just takes a model object and that will use the default view, which
is Index. Here we just want to pass in that model information and use that model inside
Index.cshtml as shown in the following program.

<html xmlns="http://www.w3.0rg/1999/xhtml">
<head>

<title>Home</title>
</head>
<body>

<hl1>Welcome!</h1>

<div>

@Model.Name

</div>

</body>
</html>

When we use the @ sign in a Razor view, then the Razor view engine is going to treat
whatever you type as a C# expression. Razor view contains some built-in members that
we can access inside the C# expressions. One of the most important members is the
Model. When you say @Model, then you will get the model object that you have passed
into the view from the controller. So here the @Model.Name will display the employee
name inside the view.
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Let us now save all the files. After this, refresh your browser to see the following output.

Bl Home X e - =] X
O localhost 4994 W = @ O

Welcome!

Mark Upston

You can now see the employee name as in the above screenshot.
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16. ASP.NET Core — Setup Entity Framework

In this chapter, we will set up and configure our application to save and read data from a
SQL Server database.

To work with a database, we are going to use the Entity Framework, which is freshly
rewritten to work with the new .NET Framework. If you have worked with EF in the past,
you will see many familiar pieces.

e In this application, we will use the SQL Server LocalDB. If you are not comfortable
with the SQL Server, you can use any database that you like such as local database,
remote database, as long as you have permission to create a new database on the
instance.

e LocalDB is a special edition of SQL Server that is optimized for developers.

e Visual Studio 2015 and even its Community edition will install LocalDB by default.

To check the LocalDB, go to the View > SQL Server Object Explorer menu option in

Visual Studio.
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This is a great tool if you have to work with SQL Server because it allows you to explore
databases and browse data and even create data inside a database. When you first open
it, it might take a little time, but it should connect to the LocalDB automatically.
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Install Entity Framework

The first step in using the Entity Framework is to install the Entity Framework NuGet
package from the NuGet package manager or by editing the project.json file directly.

Let us now edit the project.json file directly by adding the following two packages.

o Fratoplemo - Mcroseft Viusl Stude L Fo e . PIETaT:
Be  fdt Yew Doject Fuid  Debug  Tesn  Jeol  Ted  Asshe  Windoe  belg Sgnn
o - Bt M 2 Debug = Any CPU « P Mbpeme B IS N °

A Server Obyert Baploven
o ‘ ] Stheme Mg/ pen schemantose org/pregect- 1.0.0-rc! . 0 Br% @# %. »o-
4 @ KL Servm ' {
¢ B flecaidb) Proma1l 504
4 ) Datsbases
b8 Syvtem Dstsbnes ).
P Secusty 5 Sehtion FustAppDems’ {1 peaject)
P Server Dijects ped : . Sclutszn Hame
W Projects Adphiet 5.9.9 ral finei®, LT grobel pon
-,

) Festoting packages (1 geeject)
. Cottin

T FitApplems
¥ Propetin
P o8 Befoences (Restoomg.)

> @ wwwost
* 8 Dependencies
. Controbers
© AbowContioRer o3
© Homelootimlieecs
Sodehr
¢ Employeess

et
. Homa

2 Indes comi
L agpiesngipion
Poow mtpat hrom. Pachage Mansgn . nh E®D b LT popectmon
PATHs  \node_sosules | oin;Ci\Progras Files (a88) \Micrascft visual Studio 14.8% o &= - 3
Coslisers mutannad, wagss | . dnx\rustises \dnx-clronin-aB8.0.0.0-rel -updetel \bin\s

Sebbron Explerer [(ITRT TN

Fregartion

Faciage Restore m progren:

The EntityFramework.Commands package helps us perform tasks with the Entity
Framework like creating a database schema based on our C# Entity classes and these
tasks are available from a command line tool where the logic lives inside the
EntityFramework.Commands package.
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In order to use this command line tool, we need to make an additional entry into the
commands section of project.json as shown in the following screenshot.
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We have just called it “"ef” and that will map to this EntityFramework.Commands package.
We can use this “ef” to get access to some of the logic that is available inside
EntityFramework.Commands.

The following is the implementation of the project.json file.

"version": "1.0.0-*",
"compilationOptions": {
"emitEntryPoint": true

}s

"dependencies": {
"Microsoft.AspNet.Mvc": "6.0.0-rcl-final",
"Microsoft.AspNet.Diagnostics": "1.0.0-rcl-final",
"Microsoft.AspNet.IISPlatformHandler": "1.0.0-rcl-final",
"Microsoft.AspNet.Server.Kestrel": "1.0.0-rcl-final",
"Microsoft.AspNet.StaticFiles": "1.0.0-rcl-final",
"EntityFramework.MicrosoftSqlServer": "7.0.0-rcl-final",

"EntityFramework.Commands": "7.0.0-rcl-final"

}s
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"commands": {

"web": "Microsoft.AspNet.Server.Kestrel”

}s

"frameworks": {
"dnx451": { },
"dnxcore50": { }

}s

"exclude": [
"wwwroot",
"node_modules™

1,

"publishExclude": [
"** user",

"** vspscc"
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17. ASP.NET Core — DbContext

The Entity Framework enables you to query, insert, update, and delete data, using
Common Language Runtime (CLR) objects known as entities. The Entity Framework maps
the entities and relationships that are defined in your model to a database. It also provides
facilities to —

e Materialize data returned from the database as entity objects.
e Track changes that were made to the objects.

¢ Handle concurrency.

e Propagate object changes back to the database.

e Bind objects to controls.

The primary class that is responsible for interacting with data as objects is the DbContext.
The recommended way to work with context is to define a class that derives from the
DbContext and exposes the DbSet properties that represent collections of the specified
entities in the context.

DbContext

DbSe t<T>

Logically, a DBContext maps to a specific database that has a schema that the DBContext
understands. And on that DBContext class, you can create properties that are type
DbSet<T>. The generic type parameter T will be a type of entity like Employee is an entity
in the FirstAppDemo application.

Example

Let us take a simple example, wherein we will create a DbContext class. Here, we need to
add a new class in Models folder and call it FirstAppDempDbContext. Even though this
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class is not a model in itself, it does put together all our Models so that we can use them
with the database.
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Inherit your context class from the DbContext class which is in Miscrosoft.Data.Entity
namespace. Now implement a DbSet of Employee on that class.

Each DbSet will map to a table in the database. If you have a property DbSet of employee,
and the name of that property is Employees, the Entity Framework will by default look for
an Employees table inside your database.

using FirstAppDemo.Models;

using Microsoft.Data.Entity;
using System;

using System.Collections.Generic;
using System.Ling;

using System.Threading.Tasks;

namespace OdeToFood.Models

{
public class FirstAppDemoDbContext : DbContext
{
public DbSet<Employee> Employees { get; set; }
}
}

90

@ tutorialspoint

EIMPLYEAEYLEARNING

www.EngineeringBooksPdf.com



ASP.NET Core

The implementation is very simple because we only have a single model to work with. We
need only one property, the DbSet of Employee and we can name this property
Employees. This is the only code we need for this class.

Let us now insert this class directly into controllers, and the controllers could then use
FirstAppDemoDbContext to query the database. We will simplify all these by adding a
new class to the HomeController class in which we implement methods to Add employee
and Get employee as shown in the following program.

using Microsoft.AspNet.Mvc;

using FirstAppDemo.ViewModels;
using FirstAppDemo.Services;
using FirstAppDemo.Entities;
using FirstAppDemo.Models;

using System.Collections.Generic;

using System.Lingq;

namespace FirstAppDemo.Controllers

{
public class HomeController : Controller
{
public ViewResult Index()
{
var model = new HomePageViewModel();
using (var context = new FirstAppDemoDbContext())
{
SQLEmployeeData sqlData = new SQLEmployeeData(context);
model.Employees = sqlData.GetAll();
}
return View(model);
}
}

public class SQLEmployeeData

{
private FirstAppDemoDbContext _context { get; set; }
public SQLEmployeeData(FirstAppDemoDbContext context)
{

_context = context;
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}
public void Add(Employee emp)
{
_context.Add(emp);
_context.SaveChanges();
}
public Employee Get(int ID)
{
return _context.Employees.FirstOrDefault(e => e.Id == ID);
}
public IEnumerable<Employee> GetAll()
{
return _context.Employees.ToList<Employee>();
}
}
public class HomePageViewModel
{
public IEnumerable<Employee> Employees { get; set; }
}

In the above SQLEmployeeData class, you can see that we have defined the Add method
which will add a nhew employee object to the context and then it will save the changes. In
the Get method, it will return an employee based on the ID. Whereas, in the GetAll method
it will return the list of all the employees in the database.

Configuring the Entity Framework Services

To have a usable Entity Framework DBContext, we need to change the configuration of
the application. We will need to add a connection string so that our DBContext knows
which server to go to and which database to query.

e We will put the connection string in a JSON configuration file.

e We also need to add some more services during the ConfigureServices method of
the Startup class.

e The Entity Framework, just like ASP.NET and the MVC framework, the Entity
Framework relies on dependency injection, and for injection to work, the runtime

needs to know about the various services that the Entity Framework uses.

e There is an easy configuration API that will add all the default services that we
need.
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Let us go to the AppSettings.json file and add the connections string as shown in the
following program.

{
"message"”: "Hello, World! this message is from configuration file...",
"database": {
"connection"”: "Data Source=(localdb)\\mssqllocaldb;Initial
Catalog=FirstAppDemo"
}
}

Let us now go to the Startup class where we need to add some additional services for the
Entity Framework to work properly. Specifically, there are three things that we need to do
that are related to the Entity Framework:

¢ We need to add the core Entity Framework services.
¢ We also need to add the SQL Server-related Entity Framework services.

¢ We need to tell the Entity Framework about our DBContext.

All this can be done through methods that are available as extension methods on
IServiceCollection as shown in the following program.

public void ConfigureServices(IServiceCollection services)
{
services.AddMvc();
services.AddEntityFramework()
.AddSqlServer()

.AddDbContext<FirstAppDemoDbContext>(option =>
option.UseSqglServer(Configuration["database:connection"]));

}

e The first method is the AddEntityFramework. This will add the core Entity
Framework services, the default services.

e But since the Entity Framework is now designed to work with different sorts of
databases, including non-relational databases, we need to make a second call to
tell the Entity Framework to add its default SQL Server-related services.

e Then we also need to tell the Entity Framework about my DBContext class so it
can construct instances of that class appropriately and we can do that through a
third method, the AddDbContext method.

e This one takes a generic type parameter where we specify the type of the
DBContext derived class, the FirstAppDemoDbContext.
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Inside the AddDbContext, we need to describe the options for our DBContext.

This can be done by a lambda expression; it is an action where we receive an
option parameter and the Entity Framework can support the different databases.
All we need to do is, tell the Entity Framework that this particular DBContext is
going to UseSqlServer.

This method requires a parameter which is the connectionString to use.

The following is the complete implementation of the Startup.cs file.

{

using Microsoft.AspNet.Mvc;

using FirstAppDemo.ViewModels;
using FirstAppDemo.Services;
using FirstAppDemo.Entities;
using FirstAppDemo.Models;

using System.Collections.Generic;

using System.Linq;

namespace FirstAppDemo.Controllers

public class HomeController : Controller

{
public ViewResult Index()
{
var employee = new Employee { Id = 1, Name = "Mark Upstonl" };
using (var context = new FirstAppDemoDbContext())
{
SQLEmployeeData sqlData = new SQLEmployeeData(context);
sqlData.Add(employee);
}
//var employee = new Employee { ID = 1, Name = "Mark Upston" };
return View(employee);
}
}

public class SQLEmployeeData

{
private FirstAppDemoDbContext _context { get; set; }

public SQLEmployeeData(FirstAppDemoDbContext context)
{
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_context = context;
}
public void Add(Employee emp)
{
_context.Add(emp);
_context.SaveChanges();
}
public Employee Get(int ID)
{
return _context.Employees.FirstOrDefault(e => e.Id == ID);
}
public IEnumerable<Employee> GetAll()
{
return _context.Employees.ToList<Employee>();
}
}
}

Now we need to set up the database. One way to get a database set up is to use the Entity
Framework to create the database and this is a two-step process:

The First Step

This involves the following:
e Adding migration code to our project.

e The migration code is C# code. This can be executed to create a database in a
database schema.

¢ The Entity Framework can generate this migration code for us.

e The Entity Framework looks at the database and at our models and figures out
what the schema changes are required to make the application work.

¢ So when we add additional models or make changes to the existing models, like
the Employee class, we can continue to add migrations to our project and keep our
database schema in sync.
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The Second Step

This involves the following:
e Here, we need to explicitly apply those migrations to update a database.

e Both of these tasks can be achieved by using some easy commands from a console
window.

¢ We have made project.json.

e That is why we have made project.json to add a command where “ef” maps to
EntityFramework.Commands.

Let us open the Developer Command Prompt for Visual Studio to run the commands that
we need to add the migrations and apply the migrations. The easiest way to do this is to
go to the application root directory.

ommand Prompt for V52015 — O X

BN Developer C

If you are in the folder that has the project.json file, then you are in the correct folder.
Here, we need to execute a command known as dnvm. This is the .NET version manager
which will tell the system what runtime we want to use.

Let us now use the following command.

dnvm list
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You will see the following output when you press Enter.

Bl Developer Command Prompt for V52015 - 0 X

We need to tell the dnvm that we want to use the specific runtimes. This will give us
access to the dotnet command or the dnx command that we want to execute.

Execute the following command.

dnvm usel.0.0-rcl-updatel -p

Press Enter.

BB Developer Command Prompt for V52015 D Y

dnvm will set up our path and the environment variables to include a bin directory that
will give us access to this dnx utility. Let us execute the dnx ef command.

97

w tutorialspoint

EIMPLYEAESEYLEARMNING

www.EngineeringBooksPdf.com




ASP.NET Core

This is the .NET execution environment, using dnx, we can call the commands that we
have listed in our project.json file. Executing these commands is generally very easy.
When you type dnx ef, you will get a help screen. You don't have to remember all the
options. You can see the available commands from the Entity Framework Commands and
there are three of them.

First, we need to add migration to execute the following command.

dnx ef migrations add vl

Press Enter.

B Developer Command Prompt for V52015 - 0o

@I tutorialspoint
www.EngineeringBooksPdf.com



ASP.NET Core

The Entity Framework will find that context and look at the models that are inside. It will
know that there is no previous migration and so it is going to generate the first migration.
Here, v1 is the version 1 of the database. It will create a new folder in Solution Explorer
and generate code.
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A migration is essentially a C# code that is used to generate SQL commands to modify
the schema in a SQL database.

using System;
using System.Collections.Generic;
using Microsoft.Data.Entity.Migrations;

using Microsoft.Data.Entity.Metadata;

namespace FirstAppDemo.Migrations

{

public partial class vl : Migration

{

protected override void Up(MigrationBuilder migrationBuilder)
{
migrationBuilder.CreateTable(
name: "Employee",

columns: table => new

{

Id = table.Column<int>(nullable: false)
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.Annotation("SqglServer:ValueGenerationStrategy",
SqlServerValueGenerationStrategy.IdentityColumn),

Name = table.Column<string>(nullable: true)

s
constraints: table =>
{
table.PrimaryKey("PK_Employee", x => x.Id);
1)

protected override void Down(MigrationBuilder migrationBuilder)

{
migrationBuilder.DropTable("Employee");

You can see it will create a table called Employees.

e This table should have two columns — an ID, and a Name column.

e By convention, when the Entity Framework sees that you have a property called
Id, it will make that property or, rather, make that column a primary key in the
database.

¢ Here, we will use the SQL Server. By default, the Entity Framework will make that
an IdentityColumn, which means the SQL Server will generate the IDs for us.

Let us apply these IDs to a database by typing the “"dnx ef database update” command.

You can see that the command has applied migration.
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Let us now go to the SQL Server Object Explorer, and refresh the databases, you can now
see we have a FirstAppDemo database.
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You can also see our Employee table and we can even look at the columns for that table
in which the ID column is the primary key.
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Let us right-click on the dbo.Employee table and select View Data.
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Before we run the application, let us add some data. When we launch the application, we
should see some data from the database.

Let us just add a couple of rows of data here.
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Let us now update the index.cshtml file. It shows all the data in tabular form.

@model FirstAppDemo.Controllers.HomePageViewModel
<html xmlns="http://www.w3.0rg/1999/xhtml">
<head>

<title>Home</title>
</head>
<body>

<hl>Welcome!</h1>

<table>

@foreach (var employee in Model.Employees)

{

<tr>

<td>

@Html.ActionLink(employee.Id.ToString(), "Details", new {
id=employee.Id })

</td>
<td>@employee.Name</td>
</tr>
}
</table>
</body>
</html>

Once you run the application, it should produce the following output.

£ Home X = O X
C) localhost {? = @ 633 *
Welcome!
1 Mark Upston
2 Allan Bommer
3 Josh
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18. ASP.NET Core — Razor Layout Views

In this chapter, we will understand the Razor Layout Views. Most websites and web
applications will want to create pages that present some common elements.

e You typically have a top area on every page where you display a logo and a
navigational menu.

e You might also have a sidebar with additional links and information and probably a
footer at the bottom of the page with some content.

e Every page of the application will want to have these common factors. Here, we
make use of the Layout view to avoid duplication of factors in every page that we
write.

Layout View

Let us now understand what a Layout View is.

e A Layout view is a Razor view with a *.cshtml extension. You have a choice to
name a Layout view the way you want. In this chapter, we will be using a Layout
view with the name _Layout.cshtml.

e This is a common name for a Layout view, and the leading underscore is not
required. That is just a convention that many developers follow to identify a view
that is not a view; you render this as a view result from a controller action.

e It is a special kind of view, but once we have a Layout view, we can set up our
controller views like the Index view for the home page.

_Layout.cshtml

Index.cshtml

¢ We can set up this view to render inside the Layout view at a specific location.

e This Layout view approach means that the Index.cshtml doesn't need to know
anything about the logo or the top level navigation.

e The Index view only needs to render the specific content for the model the
controller action gives this view and the Layout view takes care of everything else.
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Example

Let us take a simple example.

If you have multiple views, then you will see that all the views will contain some amount
of duplicate markup. They all will have an opening HTML tag, a head tag, and a body
tag.

Even though we don't have a navigational menu in this application, chances are in a real
application it might be also available and we don't want to duplicate that markup in every
view.

Let us create a Layout view and we will add the Layout view to a new folder named Shared
inside the Views folder. This is a conventional folder that the MVC framework knows
about. It knows that views inside here might be used by multiple controllers across the
application. Let us right-click on the Shared folder and select Add > New Item...

Add Mew Item - FirstAppDemo ? *
4 |nstalled Sort by: Default - 5= Search Installed Templates (Ctrl+E) P~
ASP.NET C# .
Chontoaid ,';j MVC Controller Class ASP.NET Type: ASP.NET
1entesiee - MVC View Layout Page
Code C*
,';j Web API Controller Class ASP.NET
P Online -
CH#
F_Jl MVC View Page ASP.NET
@ MVC View Layout Page ASP.NET
CH#
F_Jl MVC View Start Page ASP.NET
c#
@ MVC View Imports Page ASP.NET
C#
Razor Tag Helper ASP.NET
Sy g Help
C#
Middleware Class ASP.NET
k]
CH#
Startup class ASP.NET
bl semer
?g ASP.NET Cenfiguration File ASP.NET

Click here to go enline and find templates.

MName: _Layout.cshtml

| add || cancel |

In the middle pane, select the MVC View Layout Page. The default name here is
_Layout.cshtml. Choose the Layout view that you want to use at runtime depending on
the user. Now, click on the Add button. This is what you will get by default for your new
Layout view.
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We want the Layout view to be responsible for managing the head and the body. Now, as
this view is in a Razor view we can use the C# expressions. We can still add literal text.
We now have a div that displays DateTime.Now. Let us now just add Year.

<!DOCTYPE html>

<html>
<head>
<meta name="viewport" content="width=device-width" />
<title>@ViewBag.Title</title>
</head>
<body>
<div>
@DateTime.Now
</div>
<div>
@RenderBody()
</div>
</body>
</html>

In the above code, you will see expressions like RenderBody and ViewBag.Title. When
an MVC controller action renders the Index view, and with it there is a layout page
involved; then the Index view and the HTML it produces will be placed in the Index view.
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This is where the method call to RenderBody exists. We can expect all of the content views
throughout our application to appear inside the div where RenderBody is called.

The other expression inside this file is the ViewBag.Title. ViewBag is a data structure that
can be added to any property and any data that you want to into the ViewBag. We can
add a ViewBag.Title, ViewBag.CurrentDate or any properties that we want on the ViewBag.

Let us now go to the index.cshtml file.

@model FirstAppDemo.Controllers.HomePageViewModel
<html xmlns="http://www.w3.0rg/1999/xhtml">
<head>
<title>Home</title>
</head>
<body>
<hl>Welcome!</h1>
<table>
@foreach (var employee in Model.Employees)
{
<tr>
<td>

@Html.ActionLink(employee.Id.ToString(), "Details", new {
id=employee.Id })

</td>
<td>@employee.Name</td>
</tr>
}
</table>
</body>
</html>

Remove the markup that we no longer need inside the Index view. So, we can remove
things like the HTML tag and the head tag. We also don't need the opening body element
or the closing tags as shown in the following program.

@model FirstAppDemo.Controllers.HomePageViewModel

@{

ViewBag.Title = "Home";

Layout = "~/Views/Shared/_Layout.cshtml";
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<hl>Welcome!</h1>

<table>
@foreach (var employee in Model.Employees)
{
<tr>

<td>

@Html.ActionLink(employee.Id.ToString(), "Details", new { id =
employee.Id })

</td>
<td>@employee.Name</td>
</tr>

¥
</table>

We still need to do two things:
e First, we need to tell the MVC framework that we want to use the Layout view from
this view.
e Second, we need to set the appropriate title by adding some information into the

ViewBag as shown in the above code.

Let us save all the files and run the application. Once you run the application, you will see
the following home page.

£ Home X o+ —~ x

O
- 0O localhost 4 W = @A @
8/18/2016 10:11:27 AM
Welcome!

1 Mark Upston
2 Allan Bommer
3 Josh
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19. ASP.NET Core — Razor View Start

In this chapter, we will discuss the Razor View Start. The Razor view engine in MVC has a
convention where it will look for any file with the name _ViewStart.cshtml and execute
the code inside this file. before executing the code inside an individual view.

e The code inside the ViewStart file cannot render into the HTML output of a page,
but it can be used to remove duplicate code from the code blocks inside the
individual views.

e Inour example, if we want every view to use the Layout view that we have created
in the last chapter, we could put the code to set the Layout view inside a ViewStart
instead of having the code inside every view.

Example

Let us take a simple example to see how this works. In our application, we don't want
every view to specify that its Layout view is _Layout.cshtml. So right-click on the Views
folder and select Add > New Item.
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There is a specific template in ASP.NET MVC for a ViewStart page, so select MVC View
Start Page in the middle pane. The most important part here is that this file is named
_ViewsStart.cshtml. Now click on the Add button.
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mary use of a ViewStart file is to set the Layout view.

now go to the Index.cshtml file and cut the Layout line and then add it to the

ViewStart file as shown in the following program.

@{

Layout = "~/Views/Shared/_Layout.cshtml";

When the MVC framework goes to render a view, it will see if there Is a ViewStart
file somewhere in the folder hierarchy.

We have placed _ViewStart directly into our Views folder. This is going to impact
all the views in all the folders that are inside the Views folder, and both the views
inside the Home folder, as well as the Shared folder, as well as any other controller
folders that we might add in the future.

If we take ViewStart and place it only in the Home folder, then this little bit of code
would only execute when we are rendering one of those views in the Home folder.

We can even have multiple ViewStart files, so we could have a ViewStart.cshtml
here in the Views folder that sets the Layout view for all views.

But if we wanted to change that default for all of the views just in the Home folder,
we could have another ViewStart in the Home folder that sets the layout to
something else.

Let us save all the files and run the application.

8/1872

£ Home X + -_

Welcome!

1 Mark Upston
2 Allan Bommer
3 Josh

X

o
()

I||

O localhost fr

016 11:11:37 AM

You wil

| see that your home page still renders just the way it did before, and we still have

the Layout view in effect.
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20. ASP.NET Core — Razor View Import

In this chapter, we will discuss the Razor View Import. In addition to the ViewStart file,
there is also a ViewImports file that the MVC framework will look for when rendering any
view.

Like the ViewStart file, we can drop ViewImports.cshtml into a folder, and the ViewImports
file can influence all the views in the folder hierarchy.

e This view is new for this version of MVC, in the previous versions of MVC, we could
use an XML configuration file to configure certain aspects of the Razor view engine.

e Those XML files are gone now and we use code instead.

e The ViewImports file is a place where we can write code and place common
directives to pull in namespaces that our views need.

e If there are namespaces that we commonly use in our views, we can have using
directives appear once in our ViewImports file instead of having using
directives in every view or typing out the full namespace of a class.
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Example

Let us take a simple example to see how to move our using directives into
ViewImports. Inside the Index view, we have a using directive to bring in the
namespace FirstAppDemo.Controllers as shown in the following program.

@using FirstAppDemo.Controllers
@model HomePageViewModel

@{

ViewBag.Title = "Home";
}
<hl>Welcome!</h1>
<table>

@foreach (var employee in Model.Employees)

{

<tr>
<td>

@Html.ActionLink(employee.Id.ToString(), "Details", new { id =
employee.Id })

</td>
<td>@employee.Name</td>
</tr>

¥
</table>

Using directives will allow the code that is generated from the Razor view to compile
correctly. Without using directives, the C# compiler won't be able to find this Employee
type. To see the employee type, let us remove the using directive from the Index.cshtml
file.

@model HomePageViewModel
@{
ViewBag.Title = "Home";
}
<hl>Welcome!</h1>
<table>
@foreach (var employee in Model.Employees)
{
<tr>

<td>
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@Html.ActionLink(employee.Id.ToString(), "Details", new { id =
employee.Id })

</td>
<td>@employee.Name</td>
</tr>
}
</table>

Now, run the application.

B3 internal Server Error X e - 0 X

() | locathosto | = @ 0

An error pccurred dug{ g the compilation of a resource re urefl to
process § s request. Please review the. following specitic ertor details
and modify your source code appropriately.

Generated Code

The type or namespace name 'HomePageViewMode!l' could not be found (are you missing a8 using directive or

an assembly reference?

11. public class ASPV_ Views Home Index_cshtml : Microsoft.AspNet . Mvc.Razor.RazorPage<HomePageVie
The type or namespace name ‘HomePageViewMode!' could not be found (are you missing a using directive or

- —res ] =4 2
an aSsSemuoly reierence

25. public Microsoft.AspNet.Mvc.Rendering.IHtmlHelperc<HomePageViewModel> Html ( get; private

You will see one of the errors that states that the type or namespace
HomePageViewModel could not be found. It might be because several of your views
need that same using directive. So, instead of placing that inside each view, let us create
a View import in the Views folder. This will add using statements to every view with just
a right-click on the Views folder and selecting Add > New Item.
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Add New 2em - FintAppDemo (4 x
¢ Instalied Sort by:  Default R B Semch tastaied Ternplates {Crf+ P -
Ay r-i MVC Controller Class ASP.NET Type: ASP.NET
Chart - tade & .
MVC View Imports Page
Code =
Q Web AP| Controlies Class ASPNET
¢ Online oo
E MYC View Page ASPNET
co
[.] MVC View Layout Page ASPNET
Ij MVC View Stat Page ASPNET
@ MVL View imports Page ASPET
™
Q Razoe Tag Helper ASPNET
co
'_j Micidlewars Class ASP.NET
%
ca
Q Startup class ASP.NET
v: ASPNET Configuestion File ASPNET
Lhck here 10 90 pohne and fingd templates.
Hame Niesdmportzcshtml
Add | | Concel l

In the middle pane, select the MVC View Imports Page. By default, the name is
_ViewImports.cshtml. Just like ViewStart, we cannot use this file to render HTML, so let
us click on the Add button.

“ m.ppozmo_mmmvmgm .'v 9 Lnce Launch (L) p - a >
file Edt View Project Build Debog Tesm Jook Tept Apshre Window Help signin. 4
C-0 B-CHAM D | Debug - anyCPU - PiSEprese | N . M| IR YN u .

SQOL Server Objec.. * § X | HomeController.cs Viewimports.cshtml & X QeEEEESS
¢ 2% $using Firstapplemo.Controllers B
4 g% SO Server -
3 ‘. f“:::b:; ] Solition FirstAppDemo’
b Syste Kl Sclution Items
4 @ Fintt a glabaljson
4 Ti . oir
;' e 4 T FirstAppDemo
> & b Properties
» B b o8 References
P b @ wwwroot
4 *8 Dependencies
“ Controflers
© AbcutCont
' Masna™ans
1
>
1
» The progra= ‘[3612] dnx.exe' has exited with code -1 (BxFFFFsFess),
» The program '[5692] {isexpréss.exe' has exited with code 0 (0x@).

Now add the using directive in this into _ViewImports.cshtml file as shown below.

@using FirstAppDemo.Controllers
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Now, all the views that appear in this folder or any subfolder will be able to use types from
FirstAppDemo.Controllers without specifying that exact using statement. Let us run your
application again and you can see that the view is working now.

B Home X [ - x

0
O localhost 4944 * = g O

8/18/2016 9:22:10 PM
Welcome!

1 Mark Upston
2 Allan Bommer
3 Josh
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21. ASP.NET Core — Razor Tag Helpers

Tag Helpers enable server-side code to participate in creating and rendering HTML
elements in Razor files. Tag helpers are a new feature and similar to HTML helpers, which
help us render HTML.

e There are many built-in Tag Helpers for common tasks, such as creating forms,
links, loading assets etc. Tag Helpers are authored in C#, and they target HTML
elements based on the element name, the attribute name, or the parent tag.

e For example, the built-in LabelTagHelper can target the HTML <label> element
when the LabelTagHelper attributes are applied.

e If you are familiar with HTML Helpers, Tag Helpers reduce the explicit transitions
between HTML and C# in Razor views.

In order to use Tag Helpers, we need to install a NuGet library and also add an
addTagHelper directive to the view or views that use these tag helpers. Let us right-click
on your project in the Solution Explorer and select Manage NuGet Packages...

0 FrasspDeme - Mt Vit ek [ -, PIEEENR
P B e frmect Qi Qebug  Tesm  foch  Teg  Agipie  Medow e sem B

— > & -3
" R =t 3 <
c i Instatied Updates NuGet Package Manager: FirstAppDemo @l e~%.0
s P KL e e >t "t )
o B tocla WS graigen x v G W sckase preveieens Poctage sourie  maprtarg - & DR
P wwwoct
- *8 Dependences
. Microsoft. AspNet Mvc. Tac 4 & Chtesient
Microtoft Asphiet Mve Taghelpers oy Massan 27 5001 fuel e AbouCont
’ Comtanse o it vet ol Timg Motgars ho buahling ASS $E1 — . & MameCont
’ Fe—— O st Versiore  Litzst preves = tratad N Mgratent
»
" . Madehs
a WA e Artek, TagHelpers. Repeat b, Asive 154 diwstossy 102 © Evpilerees
¢ - Astek Tag Malper to 1epest on slomart v Oprtiomn = FetlppDe
. [
e aat - e
> B Aztok, TagHolpers. TwittarFeod by Ame. 360 dowrdosss W00 Descrigtinn B Cobid
* e Asted Tug Helpar 15 produie § e tatter fend pov user Contaims & delack int of Tag Hupars fur B Detsks
* = Bassbng AW NIT MVC sgptcatiom :‘ N
)
3 - . Wevrbser AL D5 fnel - Shaved
* = a Axtek.Taghielpers. Library by Asteh 362 senriunds L B Layost
M Vew Authveetali Merviot D Vi
Py Lach packange is Weenmed 15 you by £3 awmme Mudlet & net regpensible for, ner 8o & geast [ M- >
* = ey 2y bR 1u, thad-party Packages.
[ Latwr
> Do ot shaw v sgam
Fom Sen
* M St
b W Seem o
P Secusly Show st freme  Package Mansger =W E®
P e Obge J] SEFOAN Ll ey v .
* . Socsidhy\Prom Mot Config filax snea:
s CoOvPragraeOat a Audet \Cont L M cros oft VISsalStiatin 0F 71 ine . tonflyg
¥ . Fropmen C\ters imatamead . w3 \AcoOut o Boselng (Nudes Lruget  condig
Tewzy used :! f. »
220/ / 0k Samet  pe g -4 . .
CoiFragran Flles (WBE)\Micrensft 3004 \Mastractages)

Search for Microsoft.AspNet.Mvc.TagHelpers and click the Install button.
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You will receive the following Preview dialog box.

Preview X

Review Changes

Visual Studio is about to make changes to this solution. Click OK to proceed with the
changes listed below.

src\FirstAppDemo

Installing:
Microsoft. AspNet.Mvc. TagHelpers.6.0.0-rc1-final

["] Do not show this again I oK ][ Cancel

Click the OK button.

License Acceptance X

License Acceptance
The following package(s) require that you accept their license terms before
nstalling.

Microsoft. AspNet.Mvc.TagHelpers Author(s): Microsoft

View License

By clicking "l Accept,” you agree to the license terms for the package(s) listed
above. If you do not agree to the license terms, click "l Decline.”

| tAccept || IDeckne |
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Click the I Accept button. Once the Microsoft.AspNet.Mvc.TagHelpers is installed, go to
the project.json file.

"version": "1.0.0-*",
"compilationOptions": {
"emitEntryPoint": true

}s

"dependencies”: {
"Microsoft.AspNet.Mvc": "6.0.0-rcl-final",
"Microsoft.AspNet.Diagnostics": "1.0.0-rcl-final",
"Microsoft.AspNet.IISPlatformHandler": "1.0.0-rcl-final",
"Microsoft.AspNet.Server.Kestrel”: "1.0.0-rcl-final",
"Microsoft.AspNet.StaticFiles": "1.0.0-rcl-final",
"EntityFramework.MicrosoftSqlServer": "7.0.0-rcl-final",
"EntityFramework.Commands": "7.0.0-rcl-final",

"Microsoft.AspNet.Mvc.TagHelpers”: "6.0.0-rcl-final”
¥

"commands": {
"web": "Microsoft.AspNet.Server.Kestrel",

"ef": "EntityFramework.Commands"

}s

"frameworks": {
"dnx451": { },
"dnxcore50": { }

}s

"exclude": [
"wwwroot",
"node_modules"

1,

"publishExclude": [
"** user",

"** vspscc”
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In the dependencies section, you will see that "Microsoft.AspNet.Mvc.TagHelpers":
"6.0.0-rcl-final" is added.

¢ Now anybody can author a tag helper, so if you can think of a tag helper that you
need, you can write your own tag helper.

e You can place it right inside your application project, but you need to tell the Razor
view engine about the tag helper

e By default, they are not just rendered down to the client, even though these tag
helpers look like they blend into the HTML.

e Razor will call into some code to process a tag helper; it can remove itself from the
HTML and it can also add additional HTML.

e There are many wonderful things that you can do with a tag helper, but you need
to register your tag helpers with Razor, even the Microsoft tag helpers, in order for
Razor to be able to spot these tag helpers in the markup and to be able to call into
the code that processes the tag helper.

e The directive to do that is addTagHelper, and you can place this into an individual
view, or if you plan on using tag helpers throughout the application, you can use
addTagHelper inside the ViewImports file as shown below.

@using FirstAppDemo.Controllers
@addTagHelper "*, Microsoft.AspNet.Mvc.TagHelpers"

The syntax to register all the tag helpers that are in an assembly is to use asterisk comma
(*,) and then the assembly name, Microsoft.AspNet.Mvc.TagHelpers. Because the first
piece here is a type name, this is where we could list a specific tag helper if you only
wanted to use one.

But if you just wanted to take all the tag helpers that are in this assembly, you can just
use the asterisk(*). There are many tag helpers available in the tag helper library. Let us
have a look at the Index view.

@model HomePageViewModel

@{

ViewBag.Title = "Home";
}
<hl1>Welcome!</h1>
<table>
@foreach (var employee in Model.Employees)
{
<tr>

<td>
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@Html.ActionLink(employee.Id.ToString(), "Details"”, new { id =
employee.Id })

</td>
<td>@employee.Name</td>
</tr>

}
</table>

We already have an HTML helper using the ActionLink to generate an anchor tag that will
point to a URL that allows us to get to the details of an employee.

Let us first add the Details action in the home controller as shown in the following program.

public IActionResult Details(int id)

{
var context = new FirstAppDemoDbContext();
SQLEmployeeData sqlData = new SQLEmployeeData(context);
var model = sqlData.Get(id);
if (model == null)
{
return RedirectToAction("Index");
}
return View(model);
}

Now we need to add a view for the Details action. Let us create a new view in the Views
> Home folder and call it Details.cshtml and add the following code.

@model FirstAppDemo.Models.Employee
<html xmlns="http://www.w3.0rg/1999/xhtml">
<head>
<title>@Model.Name</title>
</head>
<body>
<h1>@Model.Name</h1>
<div>Id: @Model.Id</div>
<div>
@Html.ActionLink("Home", "Index")
</div>
</body>
</html>
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Let us now run the application.

B Home X B - 0 X
“— O] localhost 45594 W = )
8/21/2016 9:02:19 PM
Welcome!
1 Mark Upston
2 Allan Bommer
3 Josh
When you click on the ID of an employee then it will get you to the details view.
Let us click the first employee ID.
B locathost X =5 - (m] X
“— O localhost 49940 /Home/Deta w — )

8/21/2016 9:04:00 PM

Mark Upston

Id: 1

Home

Now to use tag helper for this, let us add the following line in the index.cshtml file and
remove the HTML helper.

<a asp-action="Details" asp-rout-id="@employee.Id" >Details</a>
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The asp-action="Details" is the name of the action that we want to get to. If there is
any parameter that you want to be passed along, you can use the asp-route tag helper
and here we want to include ID as parameter so we can use asp-route-Id taghelper.

The following is the complete implantation of index.cshtml file.

@model HomePageViewModel

@{
ViewBag.Title = "Home";

}
<h1l>Welcome!</h1>

<table>

@foreach (var employee in Model.Employees)

{
<tr>
<td>
<a asp-action="Details" asp-route-id="@employee.Id"
>Details</a>
</td>
<td>@employee.Name</td>
</tr>
}
</table>

Let us run your application again. After you run the application, you will see the following
page.

B Home X == —

(] X
&~ > 0O localhost DX g = @B O

8212016 9:10:06 PM

Welcome!

Details Mark Upston
Details Allan Bommer
Details Josh
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Previously, we were displaying the ID as the linking text, but now we are showing the text
Details. Now, we click on the details and are creating the correct URL now using the tag
helpers instead of the HTML helpers.

B Jocalhost X e - X

(8]
& 0O localhost ' w = @ QO
8/21/2016 9:04:00 PM
Mark Upston

Id: 1

Home

Whether you choose to use HTML helpers or tag helpers, it's really a matter of personal
preference. Many developers find tag helpers to be easier to author and maintain.
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22. ASP.NET Core — Razor Edit Form

In this chapter, we will continue discussing the tag helpers. We will also add a new feature
in our application and give it the ability to edit the details of an existing employee. We will
start by adding a link on the side of each employee that will go to an Edit action on the
HomeController.

@model HomePageViewModel

@{
ViewBag.Title = "Home";
}
<h1>Welcomel</h1>
<table>
@foreach (var employee in Model.Employees)
{
<tr>
<td>@employee.Name</td>
<td>

<a asp-controller="Home" asp-action="Details" asp-route-
id="@employee.Id">Details</a>

<a asp-controller="Home" asp-action="Edit" asp-route-
id="@employee.Id">Edit</a>

</td>
</tr>

}
</table>

We don't have the Edit action yet, but we will need an employee ID that we can edit. So
let us first create a new view by right-clicking on the Views - Home folder and select
Add > New Items.
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Add New tem - FirstAppDemo 4
4 installed Sortby: Defauk . BTl earch instotled Ternplates (Ctrde £ b
NET e
i ’ r.j MVC Controller Class AP NET Type: ASPNET
Chient-side % .
> MVC View Page
Code c*
Q Web AP! Controlier Clags ASP NET
b Onling =
@ MVC View Fage A 0T
Ej MVC View Layout Page ASP NET
oo
D MVC View Start Page ASPNET
e
E] MVC View imports Page ASP NEY
co
Q Razor Tag Helpes ASP NET
co
e Meddiewsre Class ASPNEY
e
2 Seartup class ASPNET
Ylj ASP.NET Configuration File ASPNET
Llick here 1o ge nofine and fnd temalates,
Name: Eda.cshtml
gdd_|[ Concd ]

In the middle pane, select the MVC View Page; call the page Edit.cshtml. Now, click on the
Add button.

Add the following code in the Edit.cshtml file.

@model Employee

@{
ViewBag.Title = $"Edit {Model.Name}";

}
<h1>Edit @Model.Name</hl>

<form asp-action="Edit" method="post">
<div>
<label asp-for="Name"></label>
<input asp-for="Name" />
<span asp-validation-for="Name"></span>
</div>
<div>
<input type="submit" value="Save" />
</div>

</form>
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For the title of this page, we can say that we want to edit and then provide the employee
name.

The dollar sign in front of Edit will allow the runtime to replace Model.Name with a
value that is in that property like employee name.

Inside the form tag, we can use tag helpers like asp-action and asp-controller. so
that when the user submits this form it goes directly to a specific controller action.

In this case, we want to go to the Edit action on the same controller and we want
to explicitly say that for the method on this form, it should be using an HttpPost.

The default method for a form is a GET, and we do not want to edit an employee
using a GET operation.

In the label tag, we have used asp-for tag helper which says that this is a label for
the Name property of the model. This tag helper can set up the Html.For attribute
to have the correct value and to set the inner text of this label so that it actually
displays what we want, like employee name.

Let us go to the HomeController class and add Edit action that returns the view that gives
the user a form to edit an employee and then we will need a second Edit action that will
respond to an HttpPost as shown below.

[HttpGet]

public IActionResult Edit(int id)

{
var context = new FirstAppDemoDbContext();
SQLEmployeeData sqlData = new SQLEmployeeData(context);
var model = sqlData.Get(id);
if (model == null)
{

return RedirectToAction("Index");

}
return View(model);

}

First, we need an edit action that will respond to a GET request. It will take an employee

ID. The code here will be similar to the code that we have in the Details action. We will
first extract the data of the employee that the user wants to edit. We also need to make
sure that the employee actually exists. If it doesn't exist, we will redirect the user back to
the Index view. But when an employee exists, we will render the Edit view.

We also need to respond to the HttpPost that the form will send.
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Let us add a new class in the HomeController.cs file as shown in the following program.

public class EmployeeEditViewModel
{

[Required, MaxLength(80)]

public string Name { get; set; }
}

In the Edit Action which will respond to the HttpPost will take an EmployeeEditViewModel,
but not an employee itself, because we only want to capture items that are in form in the
Edit.cshtml file.

The following is the implementation of the Edit action.

[HttpPost]
public IActionResult Edit(int id, EmployeeEditViewModel input)
{
var context = new FirstAppDemoDbContext();
SQLEmployeeData sqlData = new SQLEmployeeData(context);
var employee = sqlData.Get(id);
if (employee != null && ModelState.IsValid)

{

employee.Name = input.Name;

context.SaveChanges();

return RedirectToAction("Details", new { id = employee.Id });
}

return View(employee);

The edit form should always be delivered from an URL that has an ID in the URL according
to our routing rules, something like /home/edit/1.

e The form is always going to post back to that same URL, /home/edit/1.

e The MVC framework will be able to pull that ID out of the URL and pass it as a
parameter.

e We always need to check if the ModelState is valid and also make sure that this
employee is in the database and it is not null before we perform an update
operation in the database.

¢ Ifnone of thatis true, we will return a view and allow the user to try again. Although
in a real application with concurrent users, if the employee is null, it could be
because the employee details were deleted by someone.
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o If that employee doesn't exist, tell the user that the employee doesn't exist.

e Otherwise, check the ModelState. If the ModelState is invalid, then return a view.
This allows to fix the edit and make the ModelState valid.

e Copy the name from the Input view model to the employee retrieved from the
database and save the changes. The SaveChagnes() method is going to flush all
those changes to the database.

The following is the complete implementation of the HomeController.

using Microsoft.AspNet.Mvc;

using FirstAppDemo.ViewModels;
using FirstAppDemo.Services;
using FirstAppDemo.Entities;
using FirstAppDemo.Models;

using System.Collections.Generic;
using System.Linq;

using System.ComponentModel.DataAnnotations;

namespace FirstAppDemo.Controllers

{
public class HomeController : Controller
{
public ViewResult Index()
{
var model = new HomePageViewModel();
using (var context = new FirstAppDemoDbContext())
{
SQLEmployeeData sqglData = new SQLEmployeeData(context);
model.Employees = sqlData.GetAll();
}
return View(model);
}

public IActionResult Details(int id)

{
var context = new FirstAppDemoDbContext();
SQLEmployeeData sqlData = new SQLEmployeeData(context);
var model = sqlData.Get(id);
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if (model == null)

{
return RedirectToAction("Index");
}
return View(model);
}
[HttpGet]
public IActionResult Edit(int id)
{
var context = new FirstAppDemoDbContext();
SQLEmployeeData sqlData = new SQLEmployeeData(context);
var model = sqlData.Get(id);
if (model == null)
{
return RedirectToAction("Index");
}
return View(model);
}
[HttpPost]
public IActionResult Edit(int id, EmployeeEditViewModel input)
{
var context = new FirstAppDemoDbContext();
SQLEmployeeData sqlData = new SQLEmployeeData(context);
var employee = sqlData.Get(id);
if (employee != null && ModelState.IsValid)
{
employee.Name = input.Name;
context.SaveChanges();
return RedirectToAction("Details", new { id = employee.Id });
}
return View(employee);
}
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public class SQLEmployeeData

{
private FirstAppDemoDbContext _context { get; set; }

public SQLEmployeeData(FirstAppDemoDbContext context)
{

_context = context;

public void Add(Employee emp)

{
_context.Add(emp);

_context.SaveChanges();

}
public Employee Get(int ID)

{

return _context.Employees.FirstOrDefault(e => e.Id == ID);

}
public IEnumerable<Employee> GetAll()

{

return _context.Employees.TolList<Employee>();

}

public class HomePageViewModel

{
public IEnumerable<Employee> Employees { get; set; }

public class EmployeeEditViewModel

{
[Required, MaxLength(80)]
public string Name { get; set; }

131

w tutorialspoint

www.EngineeringBooksPdf.com




ASP.NET Core

Let us compile the program and run the application.

£ Home X -+ =

]
N
& o

— = 0O locathost 4294 ¢

8/22/2016 9:03:27 PM

Welcome!

Mark Upston Details Edit
Allan Bommer Details Edit
Josh Details Edit

We now have an Edit link available; let us edit the details of Josh by clicking on the Edit
link.

B3 edit Josh x SN —
&~ - 0O locathost 49940, Home /Edr ﬁi = @ Q
8/22/2016 9:26:05 PM
Edit Josh
Name |Josh ]
Save
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Let us change the name to Josh Groban.

B3 edit Josh X - o x
&~ - 0O Moca;m;_._,i Home/Edit/3 % = @A Q
8/22/2016 9:26:05 PM

Edit Josh

Name |Josh Groban| 3

| Save |

Click the Save button.

B localhost X =+ - () X
&« 50O localhost 49940/ Home/Detalls Y =@ O
8/22/2016 9:27:43 PM
Josh Groban
Id: 3
Home
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You can see that the name has been changed to Josh Groban as in the above screenshot.
Let us now click on the Home link.

& Home X -+

O X
& 0O locathost <204 w = @ O

8/22/2016 9:28:35 PM

Welcome!

Mark Upston Details Edit
Allan Bommer Details Edat
Josh Groban Details Edit

On the home page, you will now see the updated name.
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In this chapter, we will discuss the ASP.NET Core Identity framework in brief. ASP.NET
Core Identity framework is used to implement forms authentication. There are many
options to choose from for identifying your users including Windows Authentication and all
of the third-party identity providers like Google, Microsoft, Facebook, and GitHub etc.

e The Identity framework is another dependency that we will add to our application
in the project.js file.

e This framework allows us to add features where users can register and log in with
a local password.

e The framework also supports two-factor authentication, third-party identity
providers and other features.

e We are going to focus on the scenarios where a user can register and log in and
log out.

To do this, we need to create a User entity and this class will inherit from a base class in
the Identity framework, and the base class gives us our standard user properties like
username and email address.

¢ We can include as many additional properties as we want on this class to store
information about our users.

¢ We need to take this User class and plug it into a UserStore class provided by the
Identity framework.
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e The UserStore is the class that our code will talk to create users and validate user
passwords.

e Ultimately, a UserStore will talk to a database. The Identity framework supports
the Entity Framework and all of the databases that can work with the Entity
Framework.

e But you can implement your own UserStore to work with any data source.

e In order to work with the Entity Framework properly, our User class will also plug
into an IdentityDb class.

e This is a class that uses an Entity Framework DBContext to do the actual database
work.

e We will need to include this IdentityDb into our application by having our existing
DataContext class inherit from the IdentityDb instead of the Entity Framework's
DBContext.

e It is the IdentityDb and the UserStore that work together to store user information
and validate user passwords, the hashed passwords that are in the database.

There are two pieces of the ASP.NET Core Identity Framework that we need to know
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SigninManager

This is one of the two pieces of the Identity framework:

As the name implies, the SignInManager can sign in a user once we validate the
password.

We can also use this manager to sign a user out.

With forms authentication, the sign in and the sign out are done by managing a
cookie.

When we tell the SignInManager to sign a user in, the manager issues a cookie to
the user's browser, and the browser will send this cookie on every subsequent
request. It helps us identify that user.

Identity Middleware

This is the second piece of the framework:

Reading the cookie sent by the SignInManager and identifying the user, this
happens in the final piece of the framework, the Identity Middleware.

We will need to configure this middleware into our application pipeline to process

the cookie set by the SignInManager. We will also see some other features of this
middleware in the next few chapters.
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In this chapter, we will discuss the Authorize Attribute. So far in our application, we have
allowed anonymous users to do anything. They can edit employee details, and view details,
but we don’t have the functionality to create a new employee. Let us first add the create
feature and then we will restrict the user access using Authorize attribute.

We need to start by creating a new MVC View page inside Views > Home folder and call
it Create.cshtml and then add the following code.

@model Employee

@{

ViewBag.Title = "Create";
}
<hl>Create</hl>

@using (Html.BeginForm())

{
<div>
@Html.LabelFor(m => m.Name)
@Html.EditorFor(m => m.Name)
@Html.ValidationMessageFor(m => m.Name)
</div>
<div>
<input type="submit" value="Save" />
</div>
}

We will now add the action method in the HomeController for both POST and GET as
shown in the following program.

[HttpGet]
public ViewResult Create()
{

return View();

[HttpPost]
public IActionResult Create(EmployeeEditViewModel model)

{
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if (ModelState.IsValid)
{

var employee = new Employee();

employee.Name = model.Name;

var context = new FirstAppDemoDbContext();
SQLEmployeeData sqlData = new SQLEmployeeData(context);
sqlData.Add(employee);

return RedirectToAction("Details", new { id = employee.Id });

}

return View();

}

Let us add a link to Create View in the Index.cshtml file as shown in the following
program.

@model HomePageViewModel

@{
ViewBag.Title = "Home";
}
<hl>Welcome!</h1>
<table>
@foreach (var employee in Model.Employees)
{
<tr>
<td>@employee.Name</td>
<td>

<a asp-controller="Home" asp-action="Details" asp-route-
id="@employee.Id">Details</a>

<a asp-controller="Home" asp-action="Edit" asp-route-
id="@employee.Id">Edit</a>

</td>
</tr>
}
</table>
<div>

<a asp-action="Create">Create</a>
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</div>

Run the application; you will see the following page.

B Home X '+ B 2 A
<_ —> O ‘ localhost:49940 * {

8/23/2016 6:43:17 AM

|
N

Welcome!

Mark Upston Details Edit
Allan Bommer Details Edit
Josh Groban Details Edit
Tom Details Edit
Create

On the home page, you will see the Create link. When you click the Create link, it will take
you to the Create View.

B Create X = O X
&~ - 0O ‘ localhost:49940/Home D¢ ‘ = @A
8/23/2016 6:44:33 AM

Create

Name |Jimmy] X

| Save
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Enter a name in the Name field and click the Save button.

B localhost X |+ E=
« > 0O | localhost:49940/Hom: *‘

8/23/2016 6:45:15 AM

|
N

Jimmy

Id: 5

Home

You will now see the detail view of the newly added employee. Let us click the Home
link.

£ Home X = =
e D) localhost:4294 g

8/23/2016 7:15:43 AM

X

=
)

Il
N

Welcome!

Mark Upston Details Edit
Allan Bommer Details Edit
Josh Groban Details Edit

Tom Detasls Edit
Jimmy Details Edit
Create

In this application, every user can create, edit an employee, and everyone can see the
detail view. We want to change this behavior so that in the future, anonymous users can
only see the list of employees on the home page, but every other action requires the user
to identify themselves and sign in. We can do this with the Authorize attribute.
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You can place the Authorize attribute on a controller or on individual actions inside the
controller.

[Authorize]

public class HomeController : Controller

{

/[]....

When we place the Authorize attribute on the controller itself, the authorize
attribute applies to all of the actions inside.

The MVC framework will not allow a request to reach an action protected by this
attribute unless the user passes an authorization check.

By default, if you use no other parameters, the only check the Authorize attribute
will make is a check to ensure the user is logged in so we know their identity.

But you can use parameters to specify any fancy custom authorization policy that
you like.

There is also an AllowAnonymous attribute. This attribute is useful when you
want to use the Authorize attribute on a controller to protect all of the actions
inside, but then there is this single action or one or two actions that you want to
unprotect and allow anonymous users to reach that specific action.

[AllowAnonymous ]
public ViewResult Index()

{

var model = new HomePageViewModel();

using (var context = new FirstAppDemoDbContext())

{
SQLEmployeeData sqlData = new SQLEmployeeData(context);

model.Employees = sqlData.GetAll();

return View(model);
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Let us try these attributes in our application. In the running application, an anonymous
user can edit an employee.

B Home X = -

O
&~ : O localhost ﬁ A @

8/23/2016 7:15:453 AM

X

Welcome!

Mark Upston Details Edit
Allan Bommer Details Edit
Josh Groban Details Edit

Tom Details Edit
Jimmy Details Edit
Create

We want to change this and force the users to log in and identify themselves before they
can edit an employee. Let us now go into the HomeController. We will restrict access to
one or two actions here. We can always place the Authorize attribute on those specific
actions that we want to protect. We can also place the Authorize attribute on the controller
itself, and this Authorize attribute is in the Microsoft.AspNet.Authorization namespace.

We will now use the Authorize attribute and force users to identify themselves to get into
this controller except for the home page as shown in the following program.

[Authorize]

public class HomeController : Controller

{
[AllowAnonymous ]

public ViewResult Index()

{
var model = new HomePageViewModel();
using (var context = new FirstAppDemoDbContext())
{
SQLEmployeeData sqlData = new SQLEmployeeData(context);
model.Employees = sqlData.GetAll();
}
return View(model);
}

public IActionResult Details(int id)
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{
var context = new FirstAppDemoDbContext();
SQLEmployeeData sqlData = new SQLEmployeeData(context);
var model = sqlData.Get(id);
if (model == null)
{
return RedirectToAction("Index");
}
return View(model);
}
[HttpGet]
public IActionResult Edit(int id)
{
var context = new FirstAppDemoDbContext();
SQLEmployeeData sqlData = new SQLEmployeeData(context);
var model = sqlData.Get(id);
if (model == null)
{
return RedirectToAction("Index");
}
return View(model);
}
[HttpPost]

public IActionResult Edit(int id, EmployeeEditViewModel input)
{
var context = new FirstAppDemoDbContext();
SQLEmployeeData sqlData = new SQLEmployeeData(context);
var employee = sqlData.Get(id);
if (employee != null && ModelState.IsValid)

{

employee.Name = input.Name;

context.SaveChanges();

return RedirectToAction("Details", new { id = employee.Id });
}

return View(employee);
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[HttpGet]
public ViewResult Create()

{

return View();

[HttpPost]
public IActionResult Create(EmployeeEditViewModel model)

{
if (ModelState.IsValid)
{
var employee = new Employee();
employee.Name = model.Name;
var context = new FirstAppDemoDbContext();
SQLEmployeeData sqlData = new SQLEmployeeData(context);
sqlData.Add(employee);
return RedirectToAction("Details", new { id = employee.Id });
}
return View();
}

}

The home page or the Index.cshtml file that displays the list of employees have the
AllowAnonymous attribute. Let us now run your application.
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£ Home X = -

O
() | localhost4oo4 | = Q

8/23/2016 7:31:43 AM

X

Welcome!

Mark Upston Details Edit
Allan Bommer Details Edit
Josh Groban Details Edit

Tom Details Edit
Jimmy Details Edit
Create

Press the F12 key which will open developer tools. Now, go to the Network tab.

localhost - F12 Developer Tools - Microsoft Edge

Console Debugger Performance
LI I I e ;:: = Y~ Contenttype 4 R
Name / : Resuit / Initi
Path Protocol Method Description Content type Received Time Type
hitp://locathost 49940/ HTTP GET 200 text/htmi from cache Os
0 errors 1 request 0 B transferred 0 s taken
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There are a couple of things that we want to watch in the developer tools, so we can see
how things work. When you click the Edit link, you will see a blank page.

B3 localhost X % - O X

“— 0O localhost w

Il
N

If you look at the developer tools, you will see that the HTTP status code that was returned
from the server was a 401 status code.

[Home/Ede/5 - F12 Developer Tools - Microsoft Edge
DOM Explorer Console 3% 2 Debugger Network (» Performance Memory Emulation
B N @D e B = Y- Contenttype Find (Cisl=F ‘
Neme/ o Resuit / Iniator /
Path Protocol Method  Description Content type Receved Tine Type
3 HTTP GET 40 0B 88.19 ms
0 1 erros 1 request 0 B transferred 88.19 ms taken (DOMContentioaded: 264 ms, load: 285 ms)

The 401 status code tells the browser that the request was not allowed through because
it lacked valid authentication credentials. This tells us that the Authorize attribute is
working.

Similarly, when you click the Create link on the home page, you will see the same error
as shown in the following screenshot.
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/Home/Create - F12 Developer Tools - Microsoft Edge

DOM Explorer Conzole ® Debugger Network '» Performance Memory Emulatson ? .
B M @ e B = Y- Conentyype Sy [
Name / o Resut Initiator /
Path Protocol Method Description Content type Recerved Time Type
Create HTTP GET 01 0B 1721 ms
|
I 0 1err | request 0 B transferred 1721 ms taken [DOMContentloaded: 182 ms load: 183 ms)

e Here, the bad part is that the user is left on a blank page and unless they have the
developer tools open, they may not know that this was an authentication problem.

e This is where the Identity framework can step in and help.

e The Identity framework can detect when a piece of the application wants to return
the 401 status code because the user is not allowed to get there, and the Identity
framework can turn that into a login page and allow the user to get past this

problem.

e We will see how that works once we get the Identity framework installed and
configured.

e But right now, we can see that the Authorize attribute is working.
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In this chapter, we will install and configure the Identity framework, which takes just a
little bit of work. If you go to the Visual Studio and create a new ASP.NET Core application,
and you select the full web application template with authentication set to individual user
accounts, that new project will include all the bits of the Identity framework set up for
you.

New ASP.NET Core Web Application (NET Core) - ASP.NET!dentity ? X

Select a template:
A project template for creating an ASP.NET Core

ASP.NET Core Templates application with example ASP.NET MVC Views and
Controllers, This template can also be used for RESTful
HTTP services.
N N o B 5
Empty Web API Web Lo
Application

[ Authentication: Individual User Accounts ]

S Microsoft Azure
(a) [] Hostin the cloud

App Service 4

o] (o]

We started from an empty project. We will now set up the Identity framework from scratch,
which is a good way to learn about all the pieces that are in the full application template
because it can be confusing if you haven't worked your way through all the codes in detail.

To get started, we will need to install the dependency, which s
Microsoft.AspNet.Identity. We will proceed by installing
Microsoft.AspNet.Identity.EntityFramework and then, implement the Identity
framework that works with the Entity Framework.

e If we take a dependency on Identity.EntityFramework, the package is inclusive of
the Identity package.

e If you build your own data stores, you can work just with the Identity package.

e Once our dependencies are installed, we can create a customer User class with all
the information we want to store about a user.
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For this application, we are going to inherit from a class provided by the Identity
framework and that class will give us all the essentials like the Username property
and a place to store the hashed passwords.

We will also need to modify our FirstAppDemoDbContext class to inherit from
the Identity framework's IdentityDb class.

The IdentityDb gives us everything we need to store as user information with the
Entity Framework. Once we have a User class and a DBContext set up, we will
need to configure the Identity services into the application with the
ConfigureServices method of the Startup class.

Just like when we needed to add services to support the MVC framework, the
Identity framework needs services added to the application in order to work.

These services include services like the UserStore service and the
SignInManager.

We will be injecting those services into our controller to create users and issue
cookies at the appropriate time.

Finally, during the Configure method of startup, we will need to add the Identity
middleware.

This middleware will not only help to turn cookies into a user identity, but also
make sure that the user doesn't see an empty page with a 401 response.
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Let us now follow the steps given below.

Step 1: We need to proceed by adding a dependency on the Identity framework. Let us
add Microsoft.AspNet.Identity.EntityFramework dependency into the project.json file. This
will include all of the other necessary Identity packages that we need.

"version": "1.0.0-*",
"compilationOptions": {
"emitEntryPoint": true

}s

"dependencies": {
"Microsoft.AspNet.Mvc": "6.0.0-rcl-final",
"Microsoft.AspNet.Diagnostics": "1.0.0-rcl-final",
"Microsoft.AspNet.IISPlatformHandler": "1.0.0-rcl-final",
"Microsoft.AspNet.Server.Kestrel": "1.0.0-rcl-final",
"Microsoft.AspNet.StaticFiles": "1.0.0-rcl-final",
"EntityFramework.MicrosoftSqlServer": "7.0.0-rcl-final",
"EntityFramework.Commands": "7.0.0-rcl-final",
"Microsoft.AspNet.Mvc.TagHelpers": "6.0.0-rcl-final",
"Microsoft.AspNet.Identity.EntityFramework": "3.0.0-rcl-final"

}s

"commands": {
"web": "Microsoft.AspNet.Server.Kestrel”,

"ef": "EntityFramework.Commands"

}s

"frameworks": {
"dnx451": { },
"dnxcore50": { }

}s

"exclude": [
"wwwroot",

"node_modules"

1,
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"publishExclude": [
"** user",

"** vspscc"

}

Step 2: Save this file. The Visual Studio restores the packages and now, we can add our

User class. Let us add the User class by right-clicking on the Models folder and selecting
Add > Class.

Add New 2em - FirstAppDemo 4 > 1
4 Instalied Sortby: Defautt - Wi ‘ P
ASP NET - |
g @ Claus Codn Type: Code
ooy An empty class declarstion
Cade e
o0 Interface Code
¥ Online
—ce
Dl Assermibly Information File Code
@ Resources File Code
@ Test Fle Code
O‘ I TypeScogt JSON Configuration File Code
°I I JSON File Code
A g annid | wplat [
|
Neme User.c3
Add Cancel |

Call this class User and click on the Add button as in the above screenshot. In this class,
you can add properties to hold any information that you want to store about a user.

Step 3: Let us derive the User class from a class provided by the Identity framework. It
is the IdentityUser class that is in the Identity.EntityFramework namespace.

using Microsoft.AspNet.Identity.EntityFramework;
using System;

using System.Collections.Generic;

using System.Ling;

using System.Threading.Tasks;

namespace FirstAppDemo.Models
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{
public class User : IdentityUser
{
}

}

Step 4: Let us now go to the IdentityUser, put the cursor on that symbol, and press F12
to see the Visual Studio's metadata view.

#region Assembly Microsoft.AspNet.Identity.EntityFramework, Version=3.0.0.0,

namespace Microsoft.AspNet.Identity.EntityFramework

{
public class IdentityUser : IdentityUser<string>
{
public IdentityUser();
public IdentityUser(string userName);
}
}

Step 5: You can see that IdentityUser is derived from the IdentityUser of the string. You
can change the type of the primary key by deriving from the IdentityUser and specifying
our generic type parameter. You can also store things with a primary key that is ideally
an integer value.

Step 6: Let us now place the cursor on the IdentityUser of string and press F12 again to
go to the metadata view.
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b e AN yUSer | ALr hng setiame |

You can now see all the information related to a user by default. The information includes
the following:

¢ The fields that we won't use in this application, but are available for use.

e The Identity framework can keep track of the number of failed login attempts for a
particular user and can lock that account over a period of time.

e The fields to store the PasswordHash, the PhoneNumber. The two important fields
that we will be using are the PasswordHash and the UserName.

e We will also be implicitly using the primary key and the ID property of a user. You
can also use that property if you need to query for a specific user.

Step 7: Now, we need to make sure that the User is included in our DBContext. So, let us
open the FirstAppDemoDBContext that we have in our application, and instead of
deriving it directly from the DBContext, which is the built-in Entity Framework base class,
we now need to derive it from the IdentityDbContext.

using Microsoft.AspNet.Identity.EntityFramework;

using Microsoft.Data.Entity;

namespace FirstAppDemo.Models

{
public class FirstAppDemoDbContext : IdentityDbContext<User>

{
public DbSet<Employee> Employees { get; set; }

protected override void OnConfiguring(DbContextOptionsBuilder
optionsBuilder)
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optionsBuilder.UseSqlServer("Data
Source=(localdb)\\MSSQLLocalDB;Initial Catalog=FirstAppDemo;Integrated
Security=True;Connect
Timeout=30;Encrypt=False;TrustServerCertificate=True;ApplicationIntent=ReadWrit
e;MultiSubnetFailover=False");

}

}

Step 8: The IdentityDbContext class is also in the
Microsoft.AspNet.Identity.EntityFramework namespace and we can specify the type of
user it should store. This way, any additional fields we add to the User class gets into the
database.

e The IdentityDbContext brings additional DbSets, not just to store a user but also
information about the user roles and the user claims.

e Our User class is ready now. Our FirstAppDemoDbContext class is configured to
work with the Identity framework.

¢ We can now go into Configure and ConfigureServices to set up the Identity
framework.

Step 9: Let us now start with ConfigureServices. In addition to our MVC services and
our Entity Framework services, we need to add our Identity services. This will add all the
services that the Identity framework relies on to do its work.

public void ConfigureServices(IServiceCollection services)
{
services.AddMvc();
services.AddEntityFramework()
.AddSqlServer()

.AddDbContext<FirstAppDemoDbContext>(option =>
option.UseSqlServer(Configuration["database:connection"]));

services.AddIdentity<User, IdentityRole>()
.AddEntityFrameworkStores<FirstAppDemoDbContext>();

e The AddIdentity method takes two generic type parameters — the type of user
entity and the type of role entity.

e The two generic type parameters are the types of our user — the User class we
just created and the Role class that we want to work with. We will now use the
built-in IdentityRole. This class is in the EntityFramework namespace.

e When we are using the Entity Framework with Identity, we also need to invoke a
second method — the AddEntityFrameworkStores.
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e The AddEntityFrameworkStores method will configure services like the UserStore,
the service used to create users and validate their passwords.

Step 10: The following two lines are all we need to configure the services for the
application.

services.AddIdentity<User, IdentityRole>()
.AddEntityFrameworkStores<FirstAppDemoDbContext>();

Step 11: We also need to add the middleware. The location of where we insert the
middleware is important because if we insert the middleware too late in the pipeline, it will
never have the chance to process a request.

And if we require authorization checks inside our MVC controllers, we need to have the
Identity middleware inserted before the MVC framework to make sure that cookies and
also the 401 errors are processed successfully.

public void Configure(IApplicationBuilder app)
{
app.UseIISPlatformHandler();

app.UseDeveloperExceptionPage();

app.UseRuntimeInfoPage();

app.UseFileServer();

app.UseIdentity();
app.UseMvc(ConfigureRoute);

app.Run(async (context) =>

var msg = Configuration["message"];

await context.Response.WriteAsync(msg);

})s

}

Step 12: The location where we insert the middleware is where we will add the Identity
middleware. The following is the complete implementation of the Startup.cs file.

using Microsoft.AspNet.Builder;
using Microsoft.AspNet.Hosting;

using Microsoft.AspNet.Http;
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using Microsoft.Extensions.DependencyInjection;
using Microsoft.Extensions.Configuration;

using FirstAppDemo.Services;

using Microsoft.AspNet.Routing;

using System;

using FirstAppDemo.Entities;

using Microsoft.Data.Entity;

using FirstAppDemo.Models;

using Microsoft.AspNet.Identity.EntityFramework;

namespace FirstAppDemo

{
public class Startup
{
public Startup()
{
var builder = new ConfigurationBuilder()
.AddJsonFile("AppSettings.json");
Configuration = builder.Build();
}

public IConfiguration Configuration { get; set; }

// This method gets called by the runtime. Use this method to add

services to the container.

// For more information on how to configure your application, visit

http://go.microsoft.com/fwlink/?LinkID=398940

public void ConfigureServices(IServiceCollection services)

{

services.AddMvc();
services.AddEntityFramework()
.AddSqlServer()

.AddDbContext<FirstAppDemoDbContext>(option =>
option.UseSqlServer(Configuration["database:connection”]));

services.AddIdentity<User, IdentityRole>()

.AddEntityFrameworkStores<FirstAppDemoDbContext>();
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// This method gets called by the runtime.
// Use this method to configure the HTTP request pipeline.
public void Configure(IApplicationBuilder app)

{
app.UseIISPlatformHandler();

app.UseDeveloperExceptionPage();

app.UseRuntimeInfoPage();

app.UseFileServer();

app.Useldentity();
app.UseMvc(ConfigureRoute);

app.Run(async (context) =>

var msg = Configuration["message"];

await context.Response.WriteAsync(msg);

3)s

private void ConfigureRoute(IRouteBuilder routeBuilder)
{
//Home/Index

routeBuilder.MapRoute("Default”,
"{controller=Home}/{action=Index}/{id?}");

}

// Entry point for the application.

public static void Main(string[] args) =>
WebApplication.Run<Startup>(args);

}

}

Step 13: Let us now move ahead by building the application. In the next chapter, we need
to add another Entity Framework migration to make sure we have the Identity schema in
our SQL Server database.
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26. ASP.NET Core — Identity Migrations

In this chapter, we will discuss the Identity migration. In ASP.NET Core MVC,
authentication and identity features are configured in the Startup.cs file.

public void ConfigureServices(IServiceCollection services)
{
services.AddMvc();
services.AddEntityFramework()
.AddSqlServer()

.AddDbContext<FirstAppDemoDbContext>(option =>
option.UseSqlServer(Configuration["database:connection"]));

services.AddIdentity<User, IdentityRole>()
.AddEntityFrameworkStores<FirstAppDemoDbContext>();

}

Anytime you make a change to one of your entity classes or you make a change to your
DBContext derived class, chances are you will have to create a new migration script to
apply to the database and bring the schema in sync with what is in your code.

This is the case in our application because we now derive our FirstAppDemoDbContext
class from the IdentityDbContext class, and it contains its own DbSets, and it will also
create a schema to store all the information about the entities that it manages.

using Microsoft.AspNet.Identity.EntityFramework;

using Microsoft.Data.Entity;

namespace FirstAppDemo.Models

{
public class FirstAppDemoDbContext : IdentityDbContext<User>

{
public DbSet<Employee> Employees { get; set; }

protected override void OnConfiguring(DbContextOptionsBuilder
optionsBuilder)

{

optionsBuilder.UseSqlServer("Data
Source=(localdb)\\MSSQLLocalDB;Initial Catalog=FirstAppDemo;Integrated
Security=True;Connect
Timeout=30;Encrypt=False;TrustServerCertificate=True;ApplicationIntent=ReadWrit
e;MultiSubnetFailover=False");

}
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Let us now open the command prompt and make sure we are in the location where the
project.json file exists for our project.

B Developer Command Prompt for V52015 : O %

We can also get the Entity Framework commands by typing dnx ef.

B Developer Command Prompt for VS201 - g X

Our project.json file has a section that maps this “ef” keyword with the
EntityFramework.Commands.
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"commands": {
"web": "Microsoft.AspNet.Server.Kestrel”,

'ef": "EntityFramework.Commands"

We can add a migration from here. We also need to provide a name to the migration. Let
us use v2 for version 2 and press enter.

S2015 - O X

B Developer Command Prompt for V

-

DQ FintappDema - Microsoft Visual Studho Y & F « B X

iz [t Vew Projpect fJuid Detug Team Joos Tegt  Agabze  Window el Sgnem [
o - g-2 @2 Debug =~ Any CPU s PiSEprese P W TR/ N

Homel ortrulier.cx
ow F -

syoa) poubng

AppDeme’ (1 preject

tems
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lobal json

57 FirstAppDerso
F Prepettion
o8 faferences
& »wwool
sa K tpendencies

ruaga P s T8

B il Team Explover  Clags View

Data Taols Opatetons  Frtor Lint JESTINE Fond fasats |

We now want to apply that migration to our database by running the “dnx ef database
update” command.
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Developer Command Prompt for V52015 - a X

v

The Entity Framework will see there is a migration that needs to be applied and it will
execute that migration.

If you come into the SQL Server Object Explorer, you will see the Employee table that we
created earlier. You will also see some additional tables that have to store users, claims,
roles, and some mapping tables that map users to specific roles.

w FistApplema « Microsoft Visusl Stedc v & ’ - 0 x
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o
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Lty
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All these tables are related to the entities that the Identity framework provides.
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Let us take a quick look at the users table.

n Tintapplemo - Microsoft Visusl Studio \' & bt - B X
Be 6t Vew Pejec fusd Detug Team Joos Tt Amihee  Winduw Melp sne B}
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o S Serve - o Oats Type Aow Nullt | Defest I Keys (1)
) 550y 508 % 0 360 \ " !
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You can now see that the columns in the AspNetUsers table include columns to store all
those properties that we saw on the Identity User which we inherited from, and its fields
like UserName and PasswordHash. So, you have been using some of the built-in Identity
services because they also contain an ability to create a user and validate a user's
password.
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In this chapter, we will discuss the User registration. We now have a working database,
and it is time to start adding some of the features to the application. We have also

configured our application and we have a working database schema. Let us now go to the
application home page.

B Home X e -

O
& = O | locahostssa e = @7 O

8/24/2016 9:16:33 PM

X

Welcome!

Mark Upston Details Edit
Allan Bommer Details Edit
Josh Groban Details Edit
Tom Details Edit
Jimmy Details Edit
Create

Open the developer tools by pressing F12 and then click on the Edit link. Previously, when
we clicked on the Edit link, the MVC framework detected the presence of the Authorize
attribute and returned a 401 status code because the user wasn't logged in.

B locaihost X = - u} X
&« = 0O focalhost 4904 ‘ stuam| FHOME2 FEdiTR2F g = @A O
Hello, World! this message 1s from configuration file .
You will now see that we get a message on the screen from the configuration file.
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Let us now go to the developer tools.

[Account/Logn - F12 Developer Tools - Microsoft Edge

DOM Explorer Console Debugger » Pertormance
B N 3 DT 6 s = Y- Comenttype

Name Result Intator

Path Protocol  Method  Description Content type Received Time Type

1 WTTP GETY 302 08 220.09 ms

LoginTReturnUn =%2FHome%2FEdt%2F1 HTTP GEY 200 %66 204,77 mas

0 emors 2 requests 56 B transferred 424,85 ms taken (DOMContentloaded: 666 ms, load: 710 ms) [

e You will see that the browser requested for the edit page, and the MVC framework
decided the user is not authorized to view this resource.

e So somewhere inside the MVC framework, a 401 status code was generated.

¢ We now have the Identity middleware in place. The Identity middleware looks at
that 401 status code that's going to go out to the user and replaces it with a 302
status code, which is a redirect status code.

e The Identity framework knows that the user will have to try to log in before it can
reach this resource.

e The Identity framework directed us to this URL, as we can see in the address bar
— /Account/Login.

e This is a configurable endpoint with the Identity framework, inside the Startup
when you are registering these services and the middleware. There are different
options you can set and one of the options is to change the login URL.

e By default, the URL is going to be /Account/Login. Currently, we don't have an
account controller, so ultimately what we want to do is to create an account
controller and allow a user to log in.

e But before the users can even log in, they will need to register on the site and save
their usernames and a passwords.

¢ Both the login and the register features can be part of an account controller.

Let us now move ahead and add a new class in Controllers folder, and call it the
AccountController. We will derive this from the MVC framework base Controller class.

using Microsoft.AspNet.Mvc;
using System;
using System.Collections.Generic;

using System.ComponentModel.DataAnnotations;
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using System.Linq;

using System.Threading.Tasks;

namespace FirstAppDemo.Controllers

{
public class AccountController : Controller
{
}

}

We will now have to set up a feature where a user can register for this site.
e It is going to be very much like an edit form.

e When the user wants to register, we will first display a form that allows them to fill
the required information. They can then upload this form to the site.

e This information is then saved on the database.

Let us now create the action that will return a view when we go to /account/register.

public class AccountController : Controller

{
[HttpGet]
public ViewResult Register()
{
return View();
}
}

We don't need to look anything up, the user will provide all the information that we need.
Before we build the ViewModel for that view, we need to decide on the information that
the view will display. We also need to decide on the information that we will need to receive
from the user?

Let us create a view model for this scenario by adding a new class in the
AccountController.cs file and call this the RegisterViewModel.

Let us create some properties that will hold the Username, Password and also the user
ConfirmPassword by typing it twice and making sure that both passwords match as shown
in the following program.

public class RegisterViewModel
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[Required, MaxLength(256)]

public string Username { get; set; }

[Required, DataType(DataType.Password)]
public string Password { get; set; }

[DataType(DataType.Password), Compare(nameof(Password))]

public string ConfirmPassword { get; set; }

In the above class, you can see some annotations that can help us validate this model.
The username is required here and if you look at the database schema, the column to hold
a username is 256 characters long.

D Firtapplemo - Microsoft Visus! Studio Y & ks el P o B X
Be  [dt Venx Pmject fusd Detug Team Took Tt  Amihoe  Window Melp s B}
o - PLECR A © B . Debug = Aoy O b GEgres -« | B ) s

Sl oo AspNetUsens [Deugn] = X [ Stattup.cy = ' Sokaian Exploser
® Update  Sooge File  dbo fspNetUsers saf . @D B
Hame Data Type Aliow Nuds | Defautt 4 Kays (1) hon [
- id mearchaei430) PE User (Pramary Key, Clustered i) 27 Sohten FirsthppDeme’ (1 preject)
Check Constraints (0) - Solution items
4 Indexes (1) LT gledaljson
CencurrencyStamp rroarchae(IAX) Emalindes (NormatoedEmait) . e
Ermuai rrvarchas(286) Userllameinder  (NormalzedUserName) T FirstAppDema

[l onfirmed ot Forcign Neys (0) » o Properties

Tei ) ¥ 8 References
Lockouti nabled bt . » @ wwweoot

AccentFailedCount it

LockoutEnd dxtetinectyet(T) o8 Dependencio

- Controlien
e AboutContreller.cs
& AccoumControlier.ce

Hommalcedimad rvarcher(236)

NomulgedUsesHame rvarcher(7 56,

Passwerd-ash rarchae{WAX) [ © HomeController.cs
Migrations

£ 20160218080748 vics
PhonsMNumberConfirmed bt o 2180824143721 208

PhoneNumber rverchaeihEAX)

SecuntyStamg rrvarchae (MAX)
Twef ectorEnsbled bt
. gm-th\ﬁh ) | 7 spprattings pon
£ projectjson
03 Desgn (2 ST0L o Suartupcs
[MOTmAL L TROUTArTANE | WAMLIVK
[PasswordMash) NVIRCWAR
[Phonetimber ) WERACKAR
[PhanetbmberConf irmed] EIT
[SecurityStanp] WARCHAR
[TwefactorEnabled ] BIT
[Urertiane | NARCHAR (256
COMBYRAINT [PK_User] PRIMARY KEY CLUSTERED ([Id] AsC

0
CREATE WO KTEREN THOEY | Feat ] Tnday]

Team Dplorer  Class View

¢ We will also apply a MaxLength attribute here.
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e A password is going to be required, and when we render an input for this password,
we want the input type to be of Type Password so that the characters don't
display on the screen.

e The Confirm Password is also going to be the DataType Password and then there
is an additional Compare attribute. We will compare the ConfirmPassword field with
this other property that we can specify, which is the Password field.

Let us now create the view that we need. We will need to add a new folder to the views
and call it Account, so all of the views related to the AccountController will be added in
this folder.

n Frtiagglemo - Micresolt Visusl Studo XY & i P - 8 x
Ple f[dt Yew Pwmest fuid Debug Team Joobs Teg Apsyze  Yindow e Sen in ( ]
o- -2 Uy . | Debog <« AmyCPU - b Gy P n ;

Y AccoumControlercs & X Statup.c Ml Sclution Exploret -0 x5
Rl = FinstappOemo DNX 4.5.1 « | *2 FirstAppDemo.Controflers. AccountCont | @ Popate . Al e-sogl s B

using Microsoft, Asphiet .Mve;
P~

. . 51 Solution FirtAppDemo’ (1 propect)
using Systes.CosponentiModel .Datadnnotations; P Sokutien Nerys

o Feb¥ jun
. e

T fintAppDemo

b Propeties
public class & t : t b @ References
{ ® @ wwwrect

nasespace FirstippDeso.C(ontrollers
{

{ ] » 8 Dependences
public t Reglater() Cantrolen
{ Migratrons
 retuen Vie(); Madels
I Vet

Home
public class " Shared
( @ _Viewimports.cshtmi

{eqg b t(256)) & _VienStart csbemi

public string Userceee ( get; set; ) £ appsettiog jpon
IT projectjuon

( JFPassword)) & Satupos

public string Password { get) set; )

{Qata (Oat Password), pare(nmveaf (Password) )]
publlc string ConfirePassword ( get) set; )

Souton Ex Tasen Exgrieret  Class View

Tha i dees nat support prearmng (T o) | C : T Pubish »

Now, right-click on the Account folder and select Add > New Item.
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Add New Item - FirstAppDemo ? X
4 Installed Sort by: Defauk . == Sezcch Installed Templates (Ctsl+E P~
L=
AR '_j MVC Controfer Class ASPNET Type: ASP.NET
Chent-side & .
MVC View Page
Code S
Q Web API Controller Class ASPNET
b Oaline .
@ MVC View Page ASPNET
o=
[ v view Layoutpage ASPNET
[6] mvcviewsianpage ASONET
o
[6] wvcviewimpons page A NET
ce
gj Razor Tag Helper ASONET
cs
gj Maddleware Class ASPNET
=
3 ASPN
[,:j Startup class SPNET
?D ASP NET Configuration Fe ASPNET
Click here to go online and find tempiates

Name: Regster.cshtmi

26 || Cncd |

In the middle pane, select the MVC View Page and call it Register.cshtml and then Click
on the Add button.

Delete all the existing codes from the Register.cshtml file and add the following code.

@model RegisterViewModel

@{

ViewBag.Title = "Register";
}
<h1>Register</h1l>

<form method="post" asp-controller="Account" asp-action="Register">
<div asp-validation-summary="ValidationSummary.ModelOnly"></div>
<div>
<label asp-for="Username"></label>
<input asp-for="Username" />
<span asp-validation-for="Username"></span>
</div>
<div>

<label asp-for="Password"></label>
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<

<

<

<

<input asp-for="Password" />
<span asp-validation-for="Password"></span>
/div>
div>
<label asp-for="ConfirmPassword"></label>
<input asp-for="ConfirmPassword" />
<span asp-validation-for="ConfirmPassword"></span>
/div>
div>

<input type="submit" value="Register" />

</div>

</form>

You can now see that we have specified the model as the RegisterViewModel that
we have just created.

We will also set the title for this page using the ViewBag and we want the title to
be Register.

We also need to create a form which contains the fields for Username, Password
and ConfirmPassword.

We have also included a div that will display a validation summary. When we use
the ASP validation summary, we need to specify what errors are to appear in the
summary.

We can have all the errors appear in the summary area, or we can say
ValidationSummary.ModelOnly and the only errors that will appear from the model
validation inside the summary will be the validation errors that are associated with
the model and not a specific property of that model.

In other words, if the users do not fill out their username, but the username is
required, and there will be a validation error for that specific property.

But you can also generate model errors that are not associated with a specific
property and they will appear in this ValidationSummary.

Inside a <form> tag we have labels and inputs for all of the different fields that we
have in our ViewModel.

We need a label for the Username, an input for the Username and also validation
messages for the Username.

The other two properties that we need the user to enter are same and that will

have a label and input and a span for the Password and a label and an input and a
span for ConfirmPassword.
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¢ We don't need to specify the input types for the Password and ConfirmPassword,
because the asp for tag helper will make sure to set that input type as a password
for us.

e At the end, we need to have the button that says Register. When the user clicks
on this button, we will submit the form back to the controller.

In the AccountController, we also need to implement an HttpPost Register action method.
Let us go back to the AccountController and add the following Register action as follows.

[HttpPost]
public IActionResult Register (RegisterViewModel model)

{

}

This action method will return an IActionResult. This will receive a RegisterViewModel.
Now, we need to interact with the Identity framework to make sure that the user is valid,
to tell the Identity framework to create that user, and then since they have just created
the account, go ahead and log them in. We will look at implementing all these steps in the
next chapter.
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In this chapter, we will discuss how to create user. To proceed with this, we need to
interact with the Identity framework to make sure that the user is valid, then create that
user, and then go ahead and log them in.

There are two core services of the Identity framework, one is the UserManager,
and the other is the SignInManager.

We need to inject both of these services into our controller. With this, we can call
the appropriate APIs when we need to create a user or sign in a user.

Let us add private variables for SignInManager and UserManager and then add a
constructor in your AccountController, which will take two parameters UserManager
of type User and a SignInManager of type User.

private SignInManager<User> _signManager;

private UserManager<User> _userManager;

public AccountController(UserManager<User> userManager,

SignInManager<User> signManager)

_userManager

userManager;

_signManager

signManager;

}

We will continue with the POST action method of AccountController and one of the
first checks that we should always make inside the post action is to check if our
ModelState is valid.

If the ModelState is valid, then we know the user gave us a username and a
password and confirmed the password; if not, we need to ask them to provide the
correct information.

Here is the implementation of the Register action.

[HttpPost]
public async Task<IActionResult> Register(RegisterViewModel model)
{
if (ModelState.IsValid)
{
var user = new User { UserName = model.Username };

var result = await _userManager.CreateAsync(user,
model.Password);
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if (result.Succeeded)
{
await _signManager.SignInAsync(user, false);
return RedirectToAction("Index", "Home");
}
else
{
foreach (var error in result.Errors)
{
ModelState.AddModelError("", error.Description);
}
}
}
return View();
}

If our ModelState is valid, we need to talk to the Identity framework. We also
need to create a new instance of our User entity and copy our input
model.Username into the UserName property of the User entity.

But, we are not going to copy the password because there is no place to store the
plain text password in the User entity. Instead, we will pass the password directly
to the Identity framework, which will hash the password.

So we have a userManager. Create an Async method where we have to pass the
Username, so that we can save the password for that user.

This Async method returns a result that tells us if the instance was a success or a
failure and if it failed, it will give us some of the possible reasons why it failed.

If the result is successful, we can sign in the user that just created an account and
then ask the SignInManager to sign this user. Now, redirect the user back to the
home page and you will now be authenticated.

If the result was not successful, then we should try to tell the user why, and the
result that comes back from the UserManager has a collection of errors that we can
iterate and add those errors into ModelState. These errors will be available in the
view for the tag helpers like the validation tag helpers, to display information on
the page.

In the ModelState.AddModelError, we can provide a key to associate an error with
a specific field. We will also use a blank string and add the description of the error
that was provided.
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Let us save all the files and run the application and go to /account/register.

B3 Register X e - [m] X
(— —_p O http://localhost:49940/account/registel ﬁ — 0

8/25/2016 7:26:18 AM

Register

Username | |
Password [ |
ConfirmPassword | ]

Register

Let us enter a username and a very simple 5-character password.

B3 Register X .

& o O | locathostasa0/accountregistes ¥

8/25/2016 7:26:18 AM

|l
N
& o

Register

Username |mark.uptson |

Password seeee |
ConfirmPassword [seees| -]

| _Regisler
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Now, click the Register button.

B3 Register X = - 0 X

& > 0O localhost: 49940 ' ' w

8/25/2016 7:27:23 AM

Il
N
7

Register

» Passwords must be at least 6 characters.

» Passwords must have at least one non letter and non digit character.
» Passwords must have at least one lowercase ("a’-'z).

» Passwords must have at least one uppercase (A'-'Z").

Username {rﬁé& uptson |
Password !
ConfirmPassword i

Register |

By default, the Identity framework tries to enforce some rules around passwords.

The passwords have to have at least 6 characters, one character has to be in lowercase,
one has to be in uppercase, and there has to be one non-digit character.

The reason these errors appear here is because we have a validation summary on the
page that is picking up the errors that come back from the userManager.CreateAsync
result.

Now that we know a little more about what the password rules are, let us try and create
a sufficiently complex password and click Register.

1 Home X . - o X
<« O localhost: 4954 e = @& A
8/25/2016 7:30:07 AM
Welcome!
Mark Upston Details Edit
Allan Bommer Details Edit
Josh Groban Details Edit
Tom Details Edit
Jimmy Details Edit
Create
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You will now see the home page. This means that the operation worked. Let us now go to
the SQL Server Object Explorer.
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You can now see that the user was created successfully and you can also see a new record
in the Users table. You can also see a hashed password value as well as a username and
that is the username that we registered with mark.upston.
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29. ASP.NET Core — Log in and Log Out

In this chapter, we will discuss the login and logout feature. Logout is rather simple to
implement as compared to login. Let us proceed with the Layout view because we want to
build a UI that has some links. This will allow a signed in user to log out and also display
the username.

<!DOCTYPE html>

<html>
<head>
<meta name="viewport" content="width=device-width" />
<title>@ViewBag.Title</title>
</head>
<body>
<div>
@DateTime.Now
</div>
<div>
@RenderBody ()
</div>
</body>
</html>

e For an anonymous user, we will show a login link.

e All the information you need to build this Ul is available from the Razor view
context.

o First, let us add the namespace System.Security.Claims in your layout view.

@using System.Security.Claims

<!DOCTYPE html>

<html>

<head>
<meta name="viewport" content="width=device-width" />
<title>@ViewBag.Title</title>

</head>

<body>
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<div>
@if (User.IsSignedIn())
{
<div>@User.GetUserName()</div>

<form method="post" asp-controller="Account" asp-
controller="Logout">

<input type="submit" value="Logout"/>

</form>
}
else
{
<a asp-controller="Account" asp-action="Login">Login</a>
<a asp-controller="Account"” asp-action="Register">Register</a>
}
</div>
<div>

@DateTime.Now
</div>
<div>
@RenderBody ()
</div>
</body>
</html>

e There is a User property that is available inside every Razor view and we want to
build a UI that will display the logged in user's name. An extension method
IsSignedIn is also available here.

e We can invoke this method and if it returns true, this is where we can place some
markup to display the username, display a logout button.

e Now if the user is signed in, we can display the user's username using the helper
method GetUserName.

e We will have to build a logout button inside a form, which will be posted to the web
server. This has to be done as it will create certain unsavory conditions, if you allow
a simple GET REQUEST to allow a user out.

e We will force this to be a post, and when the user submits this form, all we need
to do is hit on the Logout action, which we will implement through the
AccountController, and logout the user.

e If the user is not signed in and we have an anonymous user, then we need to show
a link that will go to the AccountController, specifically to the Login action, and it
can display the text Login.
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¢ We also need to add a link for new users to register and go directly to the Register
page.

Let us now go to the AccountController and implement the logout action first as in the
following program.

[HttpPost]
public async Task<IActionResult> Logout()
{

await _signManager.SignOutAsync();

return RedirectToAction("Index", "Home");

e This action responds only to the HttpPost. This is an async action. We will have to
call another asynchronous method on the Identity framework.

e We can return a task of IActionResult and the action is named Logout.

e All we need to do to logout is to await the SignInManager's SighnOutAsync
method.

e The user context has changed now; we now have an anonymous user. The view
will be redirected to the home page and we will go back to the list of employees.

Let us now proceed and build our Login feature. Here, we will need a pair of actions, one
that responds to an HttpGet request and displays the form that we can use to log in, and
one that responds to an HttpPost request.

To begin with, we will need a new ViewModel to pull the login data because logging in is
very different from registering. So, let us add a new class and call it LoginViewModel.

public class LoginViewModel

{

public string Username { get; set; }

[DataType(DataType.Password)]
public string Password { get; set; }

[Display(Name ="Remember Me")]
public bool RememberMe { get; set; }
public string ReturnUrl { get; set; }

e When the users log in, they have to provide some information like the username,
password.
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e The third piece of information must be login Uls. These come with a little checkbox
that says — "Do you want to remember me”. This is the choice between do we
want a session cookie, or do we want a more permanent cookie.

e To allow this feature we have added a Boolean property RememberMe and we
have used a Display annotation. Now when we build a label, the text Remember
Me gets displayed with a space.

e The last information that we actually want as part of this ViewModel is to have a
property that will store the ReturnUrl.

Let us now add the Login action that will respond to the Get request as shown in the
following program.

[HttpGet]
public IActionResult Login(string returnUrl = "")
{

var model = new LoginViewModel { ReturnUrl = returnUrl };

return View(model);

e We will take the returnUrl as a parameter that is in the query string.

¢ The returnUrl might not always be there. Let us have an empty string as the
default.

We will now have a new view by adding a new MVC View Page in the Views > Account
folder.
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Add New ltem - FirsthppDemo 4
4 instalied Sort by: Default -« #3= Sesrch Installed Templates (Chrie E -5
NET (A "
:9 . Q MVC Controlier Class ASP.NET Type: ASPNET
b woe & MVC View Page
Code (S
‘f:] Web AP Controller Class ASPNET
b Online -
@ MVC View Page ANPNET
cn
D MVC View Layout Page ASP.NET
cn
D MVC View Start Page ASPNET
gw
D MYC View Imports Page ASP.NET
ce
gj Razor Tag Helper ASPNET
)
g Middieware Clags ASP.NET
cn
gj Startup class ASP.NET
vD ASPNET Configuration File ASP.NET
ML'.Z!_'L:QJTA.:.'.’_E.: 2o fouf templates,
Hame Login.cshtmi
sed || Comcd |

In the middle pane, select the MVC View Page and call it Login.cshtml and then Click on
the Add button. Let us add the following code in the Login.cshtml file

@model LoginViewModel

@{
ViewBag.Title = "Login";

<h2>Login</h2>

<form method="post" asp-controller="Account" asp-action="Login"
asp-route-returnurl="@vodel.ReturnUrl">
<div asp-validation-summary="ValidationSummary.ModelOnly"></div>
<div>
<label asp-for="Username"></label>
<input asp-for="Username" />
<span asp-validation-for="Username"></span>
</div>
<div>

<label asp-for="Password"></label>

<input asp-for="Password" />
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<span asp-validation-for="Password"></span>
</div>
<div>

<label asp-for="RememberMe"></label>

<input asp-for="RememberMe" />

<span asp-validation-for="RememberMe"></span>
</div>

<input type="submit" value="Login" />

</form>

e In this login view, we have set the title of the page to Login and then we have a
form that will post to the AccountLogin action.

e We need to use a tag helper, asp-route-returnurl, to make sure that the
ReturnUrl is there in the URL that the form posts back to.

e We need to send that ReturnUrl back to the server so that if the user does
successfully log in, we can send it over to the place they were trying to get to.

e Anything that you add after asp-route-, id or returnurl, whatever you have there,
that will go into the request somewhere, either into the URL path or as a query
string parameter.

¢ We have our ValidationSummary and inputs for Username, Password, and
RememberMe, and then we have a Submit button.

Let us now go back to the AccountController, and implement the Post action. This action
that responds to HttpPost. This will be an Async method because we will need to call into
the Identity framework and return a task or IActionResult.

[HttpPost]
public async Task<IActionResult> Login(LoginViewModel model)

{
if (ModelState.IsValid)

{
var result = await _signManager.PasswordSignInAsync(model.Username,
model.Password,
model.RememberMe,
false);
if (result.Succeeded)

{

if (!string.IsNullOrEmpty(model.ReturnUrl) &&
Url.IsLocalUrl(model.ReturnUrl))

{

return Redirect(model.Returnurl);
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else

return RedirectToAction("Index", "Home");

}
ModelState.AddModelError("","Invalid login attempt");

return View(model);

e We call this Login, and now we expect to receive a LoginViewModel.

e We need to to check if the ModelState is valid. If it is valid, then sign in the user
by calling an API on the SignInManager.

e The PasswordSignInAsync method will return a result and if the result
succeeded, we know the user has logged in successfully.

e We also have a return URL. If it is a valid local Url, we will be redirected to the
return URL.

e If the user has just logged in and does not have any specific place to go, we will
redirect the user to the Index action of the HomeController.

e We might be in a situation where the user provides an invalid password or an invalid

username. We also need to add a model error that prompts if there is an Invalid
login attempt. This helps the user to know if something went wrong.

Let us now save everything and run the application.
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B Home X -+ =

o
> ) | localhost4994 % @ O

X

Login Register
2016

Welcome!

Mark Upston Details Edit
Allan Bommer Details Edit
Josh Groban Details Edit
Tom Detauls Edut
Jimmy Details Edit
Create

We now have Login and Register links. Let us click on the Login link.

B Login X =

- > 0O ‘ locathost:49940/Account/Logir w

Il
N
& o

Login Register
2016

Login

Username |mark.upston ]
Password |eeesscsee
Remember Me

Login

Let us login with the user that we created in the previous chapter by specifying the
Username and Password and check the Remember Me check box.
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When you click on the Login button, the browser will ask you if you would you like to save
your password for the localhost. Let us click on the Yes button.

B Home X I+ -

X

O
& 50 | locahostaons w| = Q

mark upston

2016

Welcome!

Mark Upston Details Edit
Allan Bommer Details Edit
Josh Groban Details Edit
Tom Details Edit
Jimmy Details Edit
Create

Now, let us logout by clicking on the Logout button.

B Home X o
&~ O localhost4 594! *‘. = @ @

Login Register
2016

Welcome!

Mark Upston Details Edit
Allan Bommer Details Edit
Josh Groban Details Edit
Tom Details Edut
Jimmy Details Edit
Create
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As an anonymous user, let us go and try to edit employee details.

B Login X =+ =
&« - O locathost:49940/Account/Login?Re W

Login Register
2016

|l
N
& o

Login

Username | I
Password |
Remember Me [

Egin

You can see now that we have been redirected to the Login view.

Let us log in with your username and password and check the Remember Me check box.

B3 Login X &+ A o %
(— O | localhost:49940/Account/Login?Re ﬁ = @A 0

Login Register
2016

Login

Username [mark upston |

Passwordpuon... J
Remember Me [

[ Login |

Now, click the Login button.

187

@ tutorialspoint

EIMPLYEAEYLEARNING

www.EngineeringBooksPdf.com



ASP.NET Core

B3 Edit Josh Groban X = - o X
& S 0O | rocamostasssniomera | = 2 &
mark upston

[Logout

2016

Edit Josh Groban

Name LJosh Groban J

Save |

You can now see that we are directed to the URL that we want to edit. This is because we
processed the return URL appropriately.
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