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Preface

This textboolgives an overview of Wednd Web programming in general and with focus on
ASP.NET and ASP.NET Gus€.NET and ASP.NET Core are web development frameworks
created by Microsoft.

The only way to learprogramming is to do a lot of coding by yourself, and not only small

code snippets with &ew lines of code. You need to make large Applications. It takes time
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and you will gain skills that is highly desired by the industry.

Web Page:

Videos:

ASP.NETttps://www.halvorsen.blog/documents/programming/web/aspnet/

ﬁ ASP.NET Core Web Programm¥iogi Tube Playlist:

https://www.youtube.com/watch?v=lcOsWYgOXK4&list=RLdb
TcK6AQj34rTHSK6C1jZQgeALWS1qO

Here you will find videos that introduces the ASP.NET Core topics conehesltextbook.

Other useful YouTube Playlists:

ﬁ C# YouTube Playlistitps://www.youtube.com/watch?v=16Mg79Dai7M&list=PL-db
TcK6AQj0fji90dAI4L9ydhiD3K3JX

ﬁ Visual Studio YouTube Playlist:
https://www.youtube.com/watch?v=3NOQAWzatqvA&list=PLdb
TcK6AQj3pVNwegVKUGOHN3mI6IXjk

ﬁ SQL Server YouTube Playlist:
https://www.youtube.com/watch?v=pMGW353gauo&list=PLEibK6Aq{3DCOX
CiG0ddUruQ86r2Nz
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Part 1: Introduction

This partintroducesthe topics covered in this textbook and puts it into a proper context.
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1 Introduction

Learning Web Technology is essential today because Internet has become the number one
source to information, and many of the traditional software applications have become Web
Applications. Web Applications have become more powerful and chnréglace desktop

application in most situations.

</>

Figurel-1: WebApplicationsg TheNew Ea of ApplicatiorDevelopment

¢ K | viih@yu need to know basic Web Programming, including HTML, CSS and JavaScrip
To create more powerful Web Sites and Web Applications you also need to know about
Web Servers, Database Systems and Web Frameworks like PHP, ASP.NET, etc.

It all started with Internet (1960s) and the World Wide WakWW (1991). The first Web
Browser, Netscape, came in 1994. This was#ginningof a new era, where everything is
connected on internet, thso-calledinternet of Things (1oT).

This textbook ontains of the following:

Part 1 Introduction

Part 2 Visual Studio and C#
Part 3 WebFundamentals
Part 4 ASP.NET Core

= =4 4 2
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1. Introduction

Part 5 Database Communication

Part 8 AdditionalASP.NET CoFeatures

Part 7 Charting

Part 8 APk

Part 9 User Login and ASP.NET Core ldentity
Part10: Testing

Part 11 Deployment

Part 12 Microsoft Azure

Part 13 Resources

Part 14 Applications

=4 =4 4 8 8 8 8 5 -5 -9

1.1Applications

We canseparate applications idifferent categories:

1 Desktop Applications
1 Web Applications
1 Mobile Applications

These will shortly be described belol.this textbook we will focus on creating web
applications using ASP.NETeCo

1.1.1 Desktop Applications

Desktop Applications comes in many flavors:

1 Windows WinForms Desktop Applicatiqigindows Forms App)
1 WPF Desktop Applications
1 Universal Applications

Windows Forms Agare the oldesbut arestill very popular.

1.1.2 WebApplications

Web Applications use a mix of different technologies and different programming languages.
We have:

i Static Web Pages: HTML, CSS, JavaScript
1 Dynamic Web Application®HP, ASP.NHJjango, etc.

14



1. Introduction

1.1.3 Mobile Applications

Socalled Apps has bearery popular since the release of the first iPhone@®2 Today we
haveApple products using iOS and we have Android devices.

We have:

i0S
Android
iPadOS
etc.

= =4 -4 A

The great thing about Web Applicatioisthat they also work on Mobile platformslative
appsfor Android phones andépple devices typicallyeed tobe developed in a strict
environment and with specific programming languagesd they only work for the platform
they are developed for. For Android development you typically will use the Kotlin
programming language in combination with Android Studihile for development for the
Apple platform you will need a Mac computer and use the Swift programming langisage
part of the Xcode development environment.

1.2.NET

The .NET is a developmepiatform from Microsoft.
Previously we had the following

1 .NETFramework(latest version is .NET Framework 4.x)
1 .NET Core (latest version is .NET Core 3.x)

.NET Framewonwas first introduces i2002 and works only for the Windows operating
system, while .NET Coneas introduced in 2016NET Core is crogdatform, meaning it will
work on Windows, Linux and macOS.

The newly releasedNET Shas mergedNET Frameworand .NET Corento a more unifed
package.

.NET Corandthe newly releasedNET Hthat is built on.NET Core) will be the future of
.NET. Microsoft istill committed to supportthe previousNET Framework for years to
come but for new applications your choice should be .NEfHer you want to develop
desktop applicationsd{Vindows Forms Agp or web application§dASP.NET Core Web

AppE).

15



1. Introduction
,2dz Oy dzAS Yl ye& RAFTFSNBYG LINRPINI YYAYy3DA I y3Ad
C# which is the language we will use in thistbook.

The .NET 5 (and newer)aisning to becrossplatform, and it is supported ofVindows,
macOS, and Linwxhen possible.

The .NEWeb site:https://dotnet.microsoft.com

1.3Web

We have 2 types of web pages:

i Static web pages
1 Dynamic web pages

Static web pages are pure HTML web pages where the contents is written in manually and it
R2SayQi OKFy3S dzyt Saa GKS dzaSNJ dzLJRFiSa GKS C

Dynamic Web Pages typically get contents from a Database and have deepactioter
with the user.

Dynamic Web Pages usieq.,ASP.NET or PHP Executes Code on the Satesand
Generates HTML Code that is sent to the Client (Web Browser). This is known asi@erver
code.

You can also create Dynamic content on the Client ukangScript.

Static Web Pages typically contains Text and Images that is not changing (unless a person
changes the page and upload a new version). Static Web Pages are Pure HTML pages

Video:

ﬁ Web Programming Overviewtips://youtu.be/pIRBYKbQSUE

1€


https://dotnet.microsoft.com/
https://youtu.be/plRBYKbQSuE

2 ASP.NET

ASP.NET is apen-sourceweb framework, created by Microsoft, for building web apps and
services using the .NET Framework or the .NET Core. We have both ASP.NET and ASP.NET
Core. ASP.NET Core is the new approach built on .NET Core.

Figure2-1 shows the concefpof ASP.NET.

Web Browser

£ y
Q
(@)
HTML  JavaScript CSS
Web Server

R |
D ASP.NET
Q
>
o C <
< C#/VB.NET

N J

NET Framework

Figure2-1: ASP.NET

ASP.NET comes in many flavors:

1 ASP.NET Web FormEhe same programming model as WinForms. If you already
know WinForms, this is an easy access to the world of web progiagnm

Web Programming ASP.NET Core



14. Database Systems

1 ASP.NET MVC (Moeélew Controller). If you are familiar with the MVC approach,
this could be your choice.

1 ASP.NET with Razor Pagesis is the latest anctecommendedwvay. This has
become the "default” approach for ASP.NET today. It mixes the togstdll the
others combined with PHP like syntax (PHP is probably the most popular Web
Framework today)

This textbook will focus coASP.NET Core with Razor Pages

2.1ASP.NEWWeb Forms

The same programming model as WinForms. If you already Mimvorms, this is an easy
access to the world of web programming.

This textbook will focus coASP.NET Core with Razor Pages

Still, if you want to get an overview of ASP.NET Web Forms you may take a look at the
following:

ﬁ Introduction to ASP.NET Web Pragyming using Web Forms:
https://youtu.be/R7VuJt6 TqA8

2.2ASP.NECTorewith Razor

Again, we have different options we can use:

1 Razor with MVC
1 Razor Single Page Model (comparable to PHP but using C# syntax instead)
1 Razor with Page Model (Code and Layout are separated in different Files)

This textbook will focus oRazor with Page Mod€ICode and Layout are separated in
different Files).

An ASP.NET Razor page hasitbehtni€ (e.g.,dndex.cshtmi) file extension.This file
contains a mix of HTML and Raggntax The Razor syntax is actually C# coueed
together with the HTML code.

The Razor parts of the file are executed on the web server before the page is sent to the
client (your web browser).
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14. Database Systems

The Rzor page may also have a C# code file linked to it, this file has the extension
acshtml.cs (e.g.,dndex.cshtml.c&§). Thedcshtml.cg file is called the Page Model.

In Razor with Page Modeheh Razor page is a pair of files:

1 AdcshtmeE file that contains HTML markup with C# code using Razor syntax.
 Adcshtml.cs 6 d O2 RS file$hKtXoftRIds(C# code that handles page events.

In this textbook we will go through ASP.NET Core in détd&tart 3 WebFundamentalsve
gothroughthe foundations for creating web applications in genevehile inPart 4
ASP.NET Covee start creating ASP.NET Core Web Applications. If you canndbvstairt
with ASP.NET Garyou takesneakpeek at the introduction videos below.

Videos:

Below you find somshort introduction videos to ASP.NET Core:

ﬁ ASP.NET Corddello World:https://youtu.be/lcOsWYgOXK4

ﬁ ASP.NET Cocdntroduction: https://youtu.be/zkOtiBcwo8s
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Part 2: Visual Studio
and C#

This part gives anverview ofVisual Studio antdasic C# programmingvhich will be the
foundation for learning and development of ASP.NET Core Web Applications. If you already
are familiar with using Visual Studio and C# for development of Windows Forms Apps, you
can skip this part.
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3 Visual Studio

Microsoft Visual Studio is an integrated development environment (IDE) from Microsoft. It

can be used to develop console and graphical user interface applications along with

Windows Forms applications, web sites, vagiplications, and web servicestc.

Home page of Visual Studiotip://www.microsoft.com/visualstudio

Figure3-1 shows Visual Studio.
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3. Visual Studio

New Project

Recent Templates

| JNET Framework 4 w | Sark by |Dafault

Installed Templates
Type: VWisual C#

E'Cﬁ ‘Windows Forms Application Yisual C#
= Wisual C#t = A project For creating an application with a
= Wwindows Forms user interface

web 4 | WPF Application Wisual C#

Office
Cloud EG“ Console Application Wisual C#
Measurement Studio —
Reporting d‘e ch| class Library Yisual C#

SharePaint

. . £

Silverlight cHl| wPFBrowser Application visual C#
Test
WCF Ernply Project Yisual C#
‘Workflow

Cther Languages
Cther Project Types
Database

Windows Service Wisual C#

.Cﬁ WPF Custom Control Librar Wisual C#
Modeling Projects L aui| ¥
Test Projects cll . X
&5 WPF User Contral Library Wisual C#
Online Templates
;‘Cﬁ ‘windows Forms Control Library Wisual C#
Mame: | WindowsFormsApplicationd

Lacation: | ciitemplvisual studio 2010\Prajects v| Browse. ..

| [“]create directory For solution
[(add to saurce contral

Solution name: | WindowsFarmsapplicationd

Figure3-2: Visual Studig New Project

3.1Visual Studio macOS

Visual Studio for macOS supports .NET Core and Web programming (both ASPeNdad Cor
ordinary ASP.NETI} does not supporbrdinaryWindows Desktop Programminlgut you
can create macOS desktop applications, iI0OS applications, tvOS applications, etc.

Figure3-3 shows the New Project window in Visual Studio foc@8§.
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3. Visual Studio

[ N ) New Project

Choose a template for your new project

(@ Recently used General
i le Applicati kv
AN Multiplatform onscie Application
GRE ASP.NET Core
Library
Tests | I Empty
L
i ios ; API
-
App o Console Application
Library i Web Application
Tests Creates a new .NET Core console project.
.l I Web Application (Model-View-Controller)
*J .NET Core
Razor Class Library
5
Library g Angular
Tests B
I; I React.js
® cloud -
General I; I React.js and Redux
L
M Mac
App
Library
= tvO0S
Cancel Previous -

Figure3-3: Visual Studio macQ@3New Project

If you want to make Web Applications and you have a Mac, the Visual Studio for macOS has
become an excellent choice

You can create:
.NETFramework:

1 ASP.NET Web Forms
1 ASP.NET MVC

.NET Core

1 ASP.NET Core Web ApplicatiBazoy ¢ This is the default and recommended
option.

ASP.NET Core Web Application (MVC)

Angular Web Applications

React.js Web Applications

Web API

etc.

= =4 =4 4 2
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3. Visual Studio

This means yobave all thenecessary tools available to create great web applications using
C# on your Mac.
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4 Desktop Applications

In the latest version of Visual Studio 2019 we can dgv@lnForms Desktop Applications
and WPF Desktop Applications for both .NET Framework (4.x) and .NET Core (3.x).

.NET WinForms vs. .NET Core WinForms: Note that .NET Core-datfos®, but .NET
Core WinForms Desktop Application will (of course) onlgkwea Windows.

4.1Windows Forms App

This is the default approach. This is the number one method for creating Windows desktop
applications with Visual Studio.

4.2WPF Application

This is a newer approach for creating desktop applications in Visual Stuths.dtdeeper
separation of the GUI and the code.

WPF¢ Windows Presentation Foundation.

4.3Universal Applications

This is an attempt to make universal application that works on any kind of devices from
desktops to mobile phones.

They call iUniversal Windows Platform applicatenor UWP.

Web Programming ASP.NET Core



5 C#Programming Language

5.1Introduction

/1 Aa LINRyYy2dzy OSR d adsiéhtedipiobravirdngplanguage &rid partyf 2 6 2 S C
the .NET family from Microsoft. C# is very similar to CttJana. C# is developed by

Microsoft and originally it worked only on the Windows platform. Now .N&Tbecome an
opensourceproject, and the new .NET Corealsocrossplatform meaning it works on

Windows, macOS and Linux.

Objectoriented programming@OP) is a programming language model organized around
"objects" rather than "actions" and data rather than logic. Historically, a program has been
viewed as a logical procedure that takes input data, processes it, and produces output data.

The first stepn OOP is to identify all the objects you want to manipulate and how they

relate to each other, an exercise often known as data modeling. Once you've identified an

object, you generalize it as a class of objects and define the kind of data it containsyand a

logic sequences that can manipulate it. Each distinct logic sequence is known as a method. A
NBIf AyadglryoS 2F | Oflaa Aa OFIfftSR Iy a202SC
instance is what you run in the computer. Its methods provid@egoter instructions and

the class object characteristics provide relevant data. You communicate with obgals

they communicate with each other.

Important features with OOP are:

1 Classes and Objects
1 Inheritance

1 Polymorphism

1 Encapsulation

Simulawas thefirst objectoriented programming language. Simula was developed in the
1960s by Kristen Nygaard from Norway.

Java, Python, C++, Visual Basic .NET and C# are popular OOP languages today.

C#Documentation https://docs.microsoft.com/erus/dotnet/csharp/
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5. C#Programming Language

5.2Classes

Classes are the fundamental building blocks in C#.

5.3Inheritance

Inheritance is a feature of objectriented programming languages thatadls you to define
a base class that provides specific functionality (data and behavior) and to define derived
classes that either inherit or override that functionality.

5.3.1 Example

Assume you have different types of sensors sharing some common features, then you can,
e.g., have a Base Class called Sensor() and then other derived Classes like
TemperatureSensor(), etc. that either inherit or override the functionality of the base class

If you have different types of Temperature Sensor, you can make derived classes like
Thermistor() that inherit/ override functionality of TemperatureSensds@erigure5-1.
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5. C#Programming Language

Sensor

SensorName
SensorType Etc.

ReadValue()

TemperatureSensor PressureSensor
ReadValue() REELVEIDEN)
Etc.
Thermistor RTD
ReadValue() ReadValue()
Etc.
Figure5-1: InheritanceClass DiagramExample
Figure5-2 showsa code example.
Class Sensor
{
Class TemperatureSensor : Sensor
{
}
} Class Thermistor : TemperatureSensor
{
}

Thermistor thermsitorl = new Thermistor();
temperturevalue = thermsitorl.ReadValue();

Figure5-2: Inheritanceg CodeExample
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5. C#Programming Language

5.4Polymorphism

Polymorphism isin objectoriented feature that is part of all objeariented programming
languages.

5.4.1 Example

{ to override the virtual method of its base
public virtual double y Scaling(double x) | class at run-time.
i 5* i N = //Get number of sensors stored in the Database
y= X; TemperatureSensor[] tempsensor = new TemperatureSensor[N]
flass Thermistor { Temperatwesensor //Here you should use a for loop instead
. - . tempsensor[0] = new TemperatureSensor()
} public override double y Scaling(double x) tempsensor[1] = new Thermistor()
- y=2%x+2; tempsensor[2] = new Tmp36()
} ; Class Tmp36 : TemperatureSensor

foreach (Temperature sensor in tempsensor)

{

x = //Get Value from DAQ device

{
} public override double y Scaling(double x)

¢ y = X*(9/5) +45; ‘ y= sensor.SfaIirfg(x); //Scale the value
SaveData(x); //Save Data to the Database

! )
! Here, i e Sensor, different Scaling formula will be used

Figure5-3: Polymorphism Example

5.5Interfaces

Interfaces are used along with classes to define what is knowrcastieact. A contract is an
agreement on what the class will provide to an application.

An interface declares the properties and methods. It is up to the class to define exactly what
the method will do.

An interface is a completely "abstract class”, which ealy contain abstract methods and
properties (with empty bodies)

It is considered good practice to start with the letter "I" at the beginning of an interface, as
it makes it easier for yourself and others to remember that it is an interface and nass. cl

By default, members of an interface are abstract and public.

Note: Interfaces can contain properties and methods, but not fields
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5.5.1 Example

5. C#Programming Language

Assume you make this system as an open platform meaning other developers can use it to
add loggindunctionality from other sensors.

¢tKS aeaaisSy ogArff

method.

y 2

g2N] AF GKSe

To make sure that they follow this, you should implement Interfaces

Interface Example:

public interface ISensorType

{

public double ReadValue (int id);
}

A Class that Implements the Interface

public class Rain : ISensorType

{

public double ReadValue (int id)
{

double value;

value = ReadDaq(id);

return value*(9/5) +32;

}

}

R2y Qi

Figure5-4. Interfaces Example

AYLX S

To access the interface methods, the interface must be "implemented” (kinda like inherited)

by another class. To implement an interface, use the : symbol (just like with inheritance).
The body of the interface method is providedthg "implement"” class. Note that you do

not have to use the override keyword when implementing an interface.

5.6Generics

Generics allow you to define the specification of the data type of programming elements in

a class or a method, until it is actually usedhe program. In other words, generics allow

you to write a class or method that can work with any data type.

You write the specifications for the class or the method, with substitute parameters for data

types. When the compiler encounters a construdimrthe class or a function call for the

method, it generates code to handle the specific data type.
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5. C#Programming Language

5.7AdditionalC#Resources

This textbook s not a textbook for learning the basics within the C# programamggage
A proper introduction to theC# Programming languagés given here:

Visual studio and Ci#tips://www.halvorsen.blog/documents/programming/csharp

W3Schoolshttps://www.w3schools.com/cs/index.php

5.7.1  Windows Forms Appa

Toget an overview of Windows Forms Apps you may want to take a closer look at the
videos below.

Videos:

Below you find someideos regarding ¥ual Studio and C# programmiaggating Windows
Forms Apps

ﬁ Simulation and Control with C# and WinForimi$ps://youtu.be/I6Ma79Dai7M

ﬁ SQL Server with C# Windows Forms:Apips://youtu.be/rXugzELsQIO

ﬁ Datalogging using SQL Server with(@#s://youtu.be/SkVcfOvREDI
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Part 3: Web
Fundamentals

This part gives anverview of the fundamentals in web and web programmiA§P.NET

Core is a framework for creating Web Applications, this means you need to have basic
knowledge about the web and web programming in general before you can start creating
ASP.NET Core Web Applications.

If you already are familiar witthe fundamenals of the webfamiliar withcreating HTML
web pages and have useel.g., PHP for creating Web Applications, you can skip this part.
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6 The Web

Learning Web Technology is essential today because Internet has become the number one
soure to information, and many of the traditional software applications have become Web
Applications. Web Applications have become more powerful and can fully replace desktop
application in most situations.

It all started with Internet (1960s) and the World 8&iWeb- WWW (1991). The first Web
Browser, Netscape, came in 1994. This was the beginning of a new era, where everything is
connected on internet, the soalled Internet of Things (l10T).

CKFiQa ¢Keé @2dz ySSR (2 1y2¢ ol aSaddJavsSeript NP 3 NJ
To create more powerful Web Sites and Web Applications you also need to know about
Web Servers, Database Systems and Web Frameworks like PHP, ASP.NET, etc.

HTML

Programming

CSS J< > JavaScript

Figure6-1: WebProgramming Fundamentals

Use HTML to define the content of web pages, CSS is used to specify the layout of web
pages, while JavaScript is used to program the behavior of web pages.

For creating more dynamic web pages, we typically also use a web framework like PHP or
ASP.NET, etc. With these frameworks you can communicate with a database for storing or
retrieving data.

Web is the Present and the Future

Web Programming ASP.NET Core



6. The Web

With HTML5 powerful
Web Applications can be

Desktop Applications Web Applications

Mobile Apps

Figure6-2: The Future of Programming

WHAT DO YOU
THINK WILL BE THE
LAST APPLICATION
BEING MOVED INTO
THE CLOUD?

L1

!

Figure6-3: The new Era of Programifilattp://geek-and-poke.conj

geek & poke
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6. The Web

History of the Web:

A Internet (1960s)
World Wide Web WWW (1991)
First Web BrowserNetscape, 1994
Google, 1998
Facebook, 2004

Smartphones, 2007

o Do Do o Do D>

Tablets, 2010

6.1Web Programming

We have differeniWeb Development Environments:

Microsoft:
A Visual Studio (Windows, a scaled version is in beta for MacOS)
A Visual Studio Code (Cresttform, opensource)

Others:

A WebStorm (JavaScript IDE, cliside development and serveside development
with Node.js, etc.)

A Eclipse

A Atom (free and opefsource text and source code editor for macOS, Linux, and
Windows)

A Sublime

A Etc.
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6. The Web

Figure6-4: The Puzzle &eb Programming

ﬁ Web Programming Overviewtips://youtu.be/pIRBYKbQSUE

6.2ClientServer

The basic principle of web is that it is a server and a client. The server hosts the web pages
and you request a web page from the client using a web browser.
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6. The Web

Client

/—/—j‘ Web Browser

- ,erfb_S_erver

Database

\_’/

Internet Information Services (11S), Apache, etc.

Figure6-5: The ClienBerver Nature of Web

6.3Web Server

The term web server can refer to either the hardware (the computer) or the softwhee (t
computer application) that helps to deliver web content that can be accessed through the

Internet.
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6. The Web

Web Architecture

Edge Chrorr;e Firefox Opera Safari

- ,
c Web Browser
© HTML CSS JavaScript

N ASPNET || | o
1 gl \
o l Web Server J
3

Figure6-6: Web Architecture

The most common use of web servers is to host websites, but there are wsksrsuch as
gaming, data storage or running enterprise applications.

Here are some popular Web Servers:

Internet Information Services (lISMicrosoft Windows

Apache- Open Source, Crogsatform: UNIX, Linux, OS X, Windows, ...
Nginx- (pronounced "enme x")- Has become very popular lately
LiteSpeed

GWS (Google Web Server)

E R
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6. The Web

The Web Browser creates the visual web page you see in the browser based on the
<1DOCTYPE html> HTML code

:mi 3 /—/ﬁ_) My First Heading
<h1>My First Heading</h1> @ My first paragraph.

<p>My first paragraph.</p> HTML, CSS, JavaScript
</body> Web Browser Client-side

</html>

The code runs on the server and converted to
HTML before sending to client (Web Browser)

“ Web Server | Server-side

] Web Page (HTML)

ASP.NET, PHP, ...
Internet Information Services (IIS), Apache, etc.

Figure6-7: The Structure of a Basic Web Page

6.4\Web Browsers

The web browser is the desktop application where we seeiatetact with the web pages
or the web applicatios.

Web Browser ‘ Client-side

.

HTML, CSS, JavaScript

Web Page (HTML)

A

WEb Server Server-side

Figure6-8: Web Browseg Basic Principles

Figure6-9 shows some of the populaveb browsers on the market today.
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6. The Web

Opera
Edge :

Chrome

Firefox
Safari

Figure6-9: Popular Web Browsers

6.5HTML

HTML, or HyperText Markup Language is the visual appearance of a web site. You could say
it is the language spoken by web browsers that makes it possible to see web contents in
your web browser. All web browser understands HTML. HTML 5 is the latest. HTML is
maintained by W3CEWorld Wide Web Consortium.

HTMLS5 is supported in all modern Browsers
WYSIWYG HTML Editors:

Adobe Dreamweave(Monthly Payment)
Kompozer (Free)

Bluegriffon(Free)

1 Sparkle ($80), etc...

= =4 A

WYSIWYG2 KI 0 , 2dz {SS La 2KIG ,2dz DSOPL§Qdz Bazyr @
like using MS Word.
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6. The Web

HTML Editors (not WYSIWYG)

Visual StudidASP.NET)

Visual Studio Code

CoffeeCup ($69, Free Trial)
Coda ($99)

NotePad {> any textbased editor)

= =4 -8 A8 A

hyte LlaairoftsS G2 OKIy3IS GKS | ¢a[ &2dz2NDOS
how it looks like in a Web Browser. You need to know HTML syntax.

Create a Web Site with Visual Studio:
A Visual Studio is not well seit for creating Static HTML Web Pages.
A Visual Studio has poor WYSIWYG Editing possibilities

A Visual Studio is more optimized for creating Dynamic Web Pages and creating
ASP.NET Web Pages in special

A For HTML pages Visual Studio Code may be a better choice.

Video:

ﬁ HTML:https://youtu.be/DUEHXx715a3Y

6.6CSS

CS¢g Cascading Style Sheets
Styles defindiow to displayHTML elements

CSS is used to control the style and layout of multiple web pages all at once

6.7JavaScript

JavaScript is the de facto cliesitle programming language. Typically you want to use a
JavaScript Framework.

Here are some popular JavaScript Frameworks:

41
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6. The Web

A AngularJS, Angular2 (JavaScript Framework, Google)
A Bootstrap (JavaScript/HTML, CSS Framewoggnsourceframework
A JQuery

A TypeScript (Microsoft)

6.8Serverside Frameworks

Serverside Web Frameworks:

A ASP.NET (Programming Language: C#, IDE: Visual Studio)
PHP
Python Django (Programming Language: Python)

Rubyon Rails (Programming Language: Ruby)

o Do Do Do

Node.js (Programming Language: JavaScript)

6.8.1 PHP

PHP is a popular genefalirpose scripting language that is especially suited to web
development.

[

PHP is a servaide scripting language for web development. lisedto make dynamic and
interactive web pages. PHP is an old andkedilwn technology, but it is still very popular
and easy to lear. PHP is open source (free) and crpkgform. Especiallythe combination
of PHP and MySQL is a powerful combination used to create rich, dynamic web pages.

PHP Wellragehttps://www.php.net

PHPis a serveside scripting language for web development. It is used to make dynamic
and interactive Web Pages

Old and welknown Technology
Very Popular and easy to learn
Open Source/Free and Cregslatform

PHP + MySQL is a powerful combination
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6. The Web

PHP files can contain text, HTML, CSS, JavaScript, and PHP code

PHP code are executed on the serverd ¢ghe result is returned to the browser as plain
HTML

PHP files have extension ".php"

LAMP is popular when it comes to Web Programming. LAMP consists of the following
components:

Linux Operating System

Apache Web Server (Apache HTTP Server)
MySQlLDatabase System

PHP Programming Languade

= =4 4 2

All of these 4 components are open source, which is one of the reasons for its popularity.

PHP example:

<IDOCTYPE html|>

<htm|>

<body>

<h1>My first PHP page</h1>
<?php

echo "Hello World!";

?>

</body>

</html>

Additional Training:

PHP Tutoriahttp://www.w3schools.com/php/

6.8.2 ASP.NET

ASP.NET is apensourceweb framework, created by Microsoft, for building web apps and
services using the .NET Framework or the .NET Core. We have both ASP.NET and ASP.NET
Core. ASP.NET Core is the new approach built on .NET Core.

6.8.3 Django

Django is based on the Python programmigugguage.

Do you want to learn more about Python?
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6. The Web

Python:https://www.halvorsen.blog/documents/programming/python/

6.8.4 JavaScript Servsrde Frameworks

Typicallyyou use JavaScript on the client, but several sesig® JavaScript frameworks do
exist

Probably Node.jsis the most popular serveside JavaScript framework today.

6.9Web Data Formats

Important data formats on the wehbre:

1 XML
1 JSON

Today, JSON hdmecome the dominating standard for data exchange.

6.9.1 XML

XML stands for eXtensible Markup Language.

1 XML was designed to store and transport data.
1 XML was designed to be both humamd machinereadable.
1 XML is often used for distributing data over the Intettne

XML was the dominating form&br storing andexchanging dathetween a browser and a
server, but today JSON has taken over

Additional Resources:

[7]

XML Tutorialhttps://www.w3schools.com/xml/

6.9.2 JSON

JSONJavaript Object Notation.
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6. The Web

JSON is a syntax for storing and exchanging Wét@n exchanging data between a browser
and a server, the data can only be teX8ON is td.

Example:

{name: "John", age: 31, city: "New York"}

Advantages with JSON:

JSON is a lightweight daitaterchange format

JSON is "setfescribing" and easy to understand

JSON is language independent

JSON uses JavaScript syntax, but the J&@Mt is text only.

Text can be read and used as a data format by any programming language.

= =4 4 -8 A

Additional Resources:

[

Introduction to JSONttps://www.w3schools.com/[s/is_|son_intro.asp
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/ HTML

HTML, or HyperText Markup Language is the vespiearance of a web site. You could say
it is the language spoken by web browsers that makes it possible to see web contents in
your web browser. All web browser understands HTML. HTML 5 is the latest. HTML is
maintained by W3EWorld Wide Web Consortium.

<IDOCTYPE html>

<htmI>

<head>

<meta charset="UTF -8">

<title>  Title of the document </title>
</head>

<body>

Content of the document......

</body>

</html>

The history of HTML:

Year Version

1989 Tim Berners-Lee invented www
1991 Tim Berners-Lee invented HTML
1993 Dave Raggett drafted HTML+

1995 HTML Working Group defined HTML 2.0
1997 W3C Recommendation: HTML 3.2
1999 W3C Recommendation: HTML 4.01
2000 W3C Recommendation: XHTML 1.0
2008 WHATWG HTMLS First Public Draft
2012 WHATWG HTMLS Living Standard
2014 W3C Recommendation: HTMLS

2016 W3C Candidate Recommendation: HTML 5.1
Figure7-1: The History aHTML

Video:
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7. HTML

ﬁ HTML:https://youtu.be/DUEHXx715a3Y

7.1HTML in Visual Studio

Visual Studio is not well suited for creating Static HTML Web Pages.
Visual Studio has poor WYSIWYG Editing possibilities

We can us&/isual Studio because we already use it in our Pr@jectd basic HTML syntax is
something you should know about.

Visual Studio is more optimized for creating Dynamic Web Pages and creating ASP.NET Web
Pages in special

For pure HTML pages, | recommendttiiau useVisual Studio Codastead

webpage.html

@ <> webpage.html x @ M e
1 <IDOCTYPE html> :
2 <html>
£ .
4 <body>
5
? 6 <hl>Heading 1</hl>
7 <h2>Heading 2</h2>
® 8 <h3>Heading 3</h3>
9
1@ <p>My first paragraph.</p>
=
12 <p> —
13
14 <a href="https://www.w3schools.com">This is a link</a>
15
16 </p>
17
18
19 <p>
20
21 <img src="mypicture.jpg" width="508" height="600">
22
23 </p>
24
25
26 </body>
27
fo 28 </html>

Ln23,Col9 Spaces:4 UTF-8 LF HTML @

Figure7-2: Visual studio Code

/.2HTML Tags

HTML consists of HTML tags that is used to format and present contents on the web page.
Here, some of the most used HTML tags will be presented.
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7.2.1

Title:

Title

7. HTML

| <title>This is my Title</title>

1.2.2

Headersl:

Headers

| <h1>This is my Header</h1>

Header 2:

| <h2>This is my Header</h2>

Header 3:

| <h3>This is my Header</h3>

7.2.3

Paragraphs:

Paragraphs

| <p>My first paragraph.</p>

7.2.4

Hyperlinks

Hyperlinks

<IDOCTYPE html>

<html>

<body>

<h1>This is a heading</h1>

</body>
</html>

<a href="http://www.google.com">This is a link to Google</a>

7.2.5

Images:

Images

<IDOCTYPE html|>

<html>

<body>

<h1>Thisis a heading</h1>
<img src=
</body>

</html>

"myi mage.jpg"

alt=0bl abl a"

width="

104"

he
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7.2.6 Tables

Tables:

7. HTML

<table width="200" border="1">
<tr>
<td>a</td>
<td>b</td>
<td>c</td>
<td>d</td>
</tr>

<tr>
<td>e</td>
<td>f</td>
<td>g</td>
<td>h</td>
</tr>

<tr>
<td>i</td>
<td>j</td>
<td>k</td>
<td>|</td>
</tr>
</table>

7.2.7 Comments

Comment:

<! --  Write your comments here - >

7.3Additional Resources

HTMLTutoriat https://www.w3schools.com/html/
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8 CSS

CSS is a stylesheet language that describes the presentation of an HTML page.

Use HTML to define ¢hcontent of web pages, CSS is used to specify the layout of web
pages, while JavaScript is used to program the behavior of web pages.

CS¢g Cascading Style Sheets
Styles defindiow to displayHTML elements
CSS is used to control the style and layout okile web pages all at once

Basic Example:

body {
background - color: #d0Oe4fe;
}

hi {

color: orange;

text - align: center;
}

p{
font - family: "Times New Roman";

font - size: 20px;

}

There are three ways of inserting a style sheet:

A External style shee(Recommended!!)

T An external style sheet is ideal when the style is applied to many pages. With

an external style sheet, you can change the look of an entire Web site by
changing just one file.

T An external style sheet can be writtenany text editor. The file should not
contain any html tags.

i The style sheet file must be saved with a .css extension

A Internal style sheet

T An internal style sheet should be used when a single document has a unique

style.

T You define internal styles in theead section of an HTML page, inside the
<style> tag

Web Programming ASP.NET Core



8.CSS

A Inline style

T Aninline style loses many of the advantages of a style sheet (by mixing
content with presentation). Use this method sparingly!

8.1ExternalStyle Sheets

stylesheet.css:

body {
background - color: #d0e4fe;

}
hi{

color: orange;

text - align: center;
}

p{
font - family: "Times New Roman";

font - size: 20px;

}

myfile.html:

<head
<link rel="stylesheet" type="text/css" href="stylesheet.css" />

</head>

8.2Bootstrap

JavaScript/HTML, CSS Framework

Bootstrap is the most popular HTML, CSS, and JavaScript framework for developing
responsive, mobildirst websites.

Home Page:

https://getbootstrap.com

Bootstrap is a popular HTML, CSS, and JavaScript framework for developing responsive,
mobile first projects on the web

Bootstrap is a free and opesource frontend web framework for desigmg websites and
web applications.
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8.CSS

It contains HTMLand CS$®ased design templates for typography, forms, buttons,
navigation and other interface components, as well as optional JavaScript extensions.

Unlike many web frameworks, it concerns itself watlent-side/front-end development
only.
Additional Training:

/>
<2 Bootstrap Tutorialhtips://www.w3schools.com/bootstrap4/

8.3Font Awesome

Font Awesome 5 has a PRO edition with 7020 icons, and ae@RiBE with 1535 icons. The
FREE edition is a good start and has more than enough icons for most people.

To use the Free Font Awesome 5 icons, you can choose to download the Font Awesome
library, or you can sign up for an account at Famesome andjet acode (called KIT CODE)
to use when you add Font Awesome to your web page.

Font Awesomdiome Pagehtips://fontawesome.com

Additional Training:

<>
Introduction to Font Awesome:
https://www.w3schools.com/icons/fontawesome5 intro.asp

8.4Additional Resources

CSSJ utoriat https://www.w3schools.com/css/
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9 JavaScript

JavaScript is the de facto cliesitle programming languag@ypicallyyou want to use a
JavaScript Framework.

Here are some popular JavaScript Frameworks:
A AngularJS, Angular2 (JavaScript Framkw@pogle)
A Bootstrap (JavaScript/HTML, CSS Framework), Open source framework
A JQuery

A TypeScript (Microsoft)

JavaScript is one Bflanguagesll web developersnustlearn:
1. HTMLto define the content of web pages
2. CS$So specify the layout of web pages

3. JavaScripto program the behavior of web pages

JavaScript is the programming language of the Web.

All modern HTML pages are using JavaScript.

JavaScript is the default scripting language in all modern browsersn ahoVIL5.
JavaScript is probably the most popular programming language in the world.

It is the language for HTML, for the Web, for computers, servers, laptops, tablets, smart
phones, and more.

JavaScript can Change HTML Elemenigtich makes it very powéul!

Note that JavaScript and Java different languages, both in concept and design.
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9. JavaScript

<IDOCTYPE html|>
<htm|>
<body>
<h1>My First JavaScript</h1>
<p>JavaScript can change the content of an HTML element:</p>
<button type="button" onclick="myFunction()" >Click Me!</button>
<p id="demo">This is a demonstration.</p>
<script>
function myFunction() {
document.getElementByld("demo").innerHTML = "Hello JavaScript!";
}
</script>

</body>

</html>

This gives the following results in your wedowser:

My First JavaScript

JavaScript can change the content of an HTML element:

Click Me!

Hello JavaScript!

9.1.1 Additional Resources

Wa3schools.comattps://www.w3schools.com/js/

9.2]Query

jQuery is a JavaScript Library.

Additional Training:

JQuery Tutorialhttps://www.w3schools.com/jquery/
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9. JavaScript

9.3AngulardS

JavaScript Framework developed by Godigét has become very popular today.

| |
TypeScript Home Pagetips://angularjs.org

9.4TypeScript (Microsoft)

TypeScript is a free and opaource programming language developed and maintained by
Microsoft.

It is a superset of JavaScript that compiles to JavaScript

| |
TypeScripHome Pagenttp://www.typescriptlang.org
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10 Servesrside Frameworks

We have many different soalled servesside frameworks focreating dynamic web pages:

PHP
Django
ASP.NET
Etc.

= = =4 2

10.1 PHP

PHP is a server scripting language, and a powerful tool for making dynamic and interactive
Web pages.

10.2 Django

Django is based on the Python programming language.
Do you want to learn more abottython? Here you find lots of Python resources:

https://www.halvorsen.blog/documents/programming/python/

10.3 ASP.NET

ASP.NET is apensourceweb framework, created by Microsoft, for building web apps and
services using the .NET Framework or the .NET Core. We have both ASP.NET and ASP.NET
Core. ASP.NET Core is the new approach built on .NET Core.

ASP.NET Core will be the main topic in this damnt. In this textbook we will go through
ASP.NET Core in detail Fart 4 ASP.NET Covee start creating ASP.NET Core Web
Applications.

Web Programming ASP.NET Core
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Part 4: ASP.NET Core

As this point you shoulde familiar with Visual Studio, the C# Programniiagguage, and
basic concepts regarding Web Programming in gen&has part gives anverview of
ASP.NET Care
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11 Introduction to ASP.NET
Core

ASP.NET Core is based on the .NET Core Frameworkgmotlirary .NETFramework.

We have:

1 ASP.NET Core Mi@odel-View Controller). If you are familiar with the MVC
approach, this could be your choice.

1 ASP.NET Core with RaPagesThis is the latest andtcommendedvay. This has
become the "default” approach f&kSP.NET today. It mixes the best from all the

others combined with PHP like syntax (PHP is probably the most popular Web
Framework today)

This textbook will focus on this latest and newest approach, nam8R.NET Core with
Razor Pages

Figurell-1 shows a ASP.NET Core project in Visual Studio.

04 File Edit View Project Bulld Debug Test Andyze Tools Extensions Window Help | Sesrch (CiileQ) £ | MeasurementApp € - o X

Hee W = «| Debug ~ AnyCPU - b ISEpress - & - | 5 |6 |2 LiveShare &7
Search Toolbox P dE- o5 dB| [
4 General [—

Search Selution Explorer (Ctrl+") p-

There are no usable controls in this group

Drag an e e T 1 Connected Senvices ASP.NET Core

toolbox.

Service References Learn about the .NET platform, create your first application and extend it to the cloud.

{} @ [l

Publish

Build Your App Connect To The Cloud Learn Your IDE
ASP.NET Core publish your app to See our productivity

document tation Azure uide

NET application Get started with Write code faster
architecture ASP.NET on Azure

MeasurementApp General
o= 2| A

File Name
Entire Solution ~ | ) DEmors 1 0Wamings || @) OMessages | %p|| Build + IntelliSense - Search Error List P~ Full Path
Code  Deseripti Project File Line  Supp... Project Folder

UserSecretsld

UserSecretsid

# AddtoSource Control « &

Figurell-1: ASP.NET Core Visual Studio Project

Important Folders and Files

Web Programming ASP.NET Core



11. Introduction to ASP.NET Core

appSettings.jsorg, This file contains configuration data, such as connection strings.
Program.cg; This file contains the entry point for the program.

Startup.cs- This file contains code that configures app behavior.

o Do o D>

wwwroot folder - Contains static files, such keagesHTML files, JavaScript files,
and CSS files.

A Pagedolder ¢ Here you are supposed to put your ASP.NEEHtmI") web pages

In addition it isstandard to have a f& S NJ OMotlelssS® ®KA &4 T EAdasses) 02y (| A
that takescare of the data. The data can, e.g., be a database or a file, e.g., a JSON file.

In addition, we have what we call Supporting fil8apporting files have names that beg
with an underscore ().

A _Layout.cshtmfile configures Ul elements common to all pages. You can use this file
to set up the navigation menu at the top of the page

11.1 Resources

Here are somemportant ASP.NET Core resources:

1 ASP.NET Cofendamentals (Microsoft)attps://docs.microsoft.com/en
us/aspnet/core/fundamentals/

1 Introduction to Razor Pages in ASP.NET Core (Microsoft)
https://docs.microsoft.com/erus/aspnet/core/razofpages

1 Tutorial: Create a Razor Pages web app with ASP.NET Core (Microsoft)
https://d ocs.microsoft.com/erus/aspnet/core/tutorials/razofpages/

1 Razor syntax reference for ASP.NET Core (Microsoft)
https://docs.microsoft.com/erus/aspnet/core/mvc/views/razor

11.2 Helb World Application

Let usstart by creatingthet O2 YLJdzt a2NEB ¢ al St 2 22NIR¢ | LILIX AC

ﬁ ASP.NET Core Hello Worlttps://youtu.be/lcOsWYgOXK4

We start by creating a New Project in Visual StudioFgerell-2.
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11. Introduction to ASP.NET Core

Create a new
. Search for templates (Alt+5) P~ Clear all
project

c - Windows - Web -
Recent project templates

ASP.NET Core Web Application
5 ASP.NET Core Web Project templates for creating ASP.MET Core web apps and web APls for Windows,
g

Application = Linux and macOS using .MET Core or .MET Framework. Create web apps with Razor
Pages, MVC, or Single Page Apps (5PA) using Angular, React, or React + Redux,

ASP.NET Web . ) ]
Application (.NET s o Linux macOs Windows Cloud Service Web

Framewark)

@ Blazor App

ASP.INET Project ternplates for creating Blazor apps that that run on the server in an ASP.NET

Web Core app or in the browser on WebAssembly. These termplates can be used to build
Application  Visual Basic web apps with rich dynamic user interfaces (Uls).

(NET

Framework) # Linux macOs Windows Cloud Web

gRPC Service
A project temnplate for creating a gRPC ASP.MET Core service using JMNET Core,

Windows Forms App R
(NET Core) “ gRPC

Python (e Linux mac0s Windows Cloud Service Web
& Application Fython
op@ Razor Class Library
Windows Forms App ) p— - ~ .
[e#] . c# A project template for creating a Razor class library,
(.MET Framewaork) N - :

Figurell-2: Create a New ASP.NET Core Web Application

Configure your projediseeFigurell1-3):
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11. Introduction to ASP.NET Core

Configure your new project

ASP.NET Core Web Application ¢ Unx  macos  Windows  Cloud  Serviee Wb N

Project name

HelloWorld

Location

‘ C\Users\hansha\ OneDrive\Programming\Demo Applications\ASPNETCore - Hello World -

Solution name

HelleWerld ‘

l:‘ Place solution and project in the same directory

Figurell-3: Configure the Project

7 A

f SOG GKS G2So6 (FigldlMOl GA2y ¢ GSYLX FGS
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11. Introduction to ASP.NET Core

Create a new ASP.NET Core web application

‘NETCore = | | ASP.NET Core 3.1 -
- . .
G Empty Authentication
L
An empty project template for creating an ASP.MET Core application. This template does not have any content in it Mo Authentication
Change
caly
A project template for creating an ASP.MET Core application with an exarnple Controller for a RESTful HTTP service.
This template can also be used for ASP.NET Core MVC Views and Controllers,
Advanced

Web Application Configure for HTTPS

A project template for creating an ASP.NET Core application with example ASP.NET Razor Pages content.

D Enable Docker Support
L ) (Requires Docker Desktop)
@ Web Application (Model-View-Controller)

A project template for creating an ASP.NET Core application with example ASP.NET Core MVC Views and Linuse -
Controllers, This template can also be used for RESTful HTTP services,

a Angular

A project template for creating an ASP.NET Core application with Angular

5@3 React.js Author: Microsoft
. cc e c sen T~ c oo o ¥ Source: MET Core 3.1.0

Get additicnal project templates

| Back | | Create

Figurell-4: Web Application Teplate

' FGSNI Oft AO1 Ay 3 &/ N¥lgure3%5F ¢S 3IS0G GKS F2ftf26AY

04 Fle Edit View Project Buld Debug Test Anclyze Tools Biensions Window Help | Seerch (Cirl+Q) P HelloWorid ® - o x
©-0 |8 -2 B9 -C -] Debug - Anycru - lsEpes - & - a0 @ & LiveShare &'
HelloWorld = Solution Explorer RS
Search Toolbox p- co@E-|o-5a@m|[u-]| "
» General T Search Solution Explorer (Ctrl+") P~

53] Solution *HelloWorld' (1 of 1 project)

Connected Services AS P N ET COFG “ HelloWorld

& Connected Services
Service References Learn about the NET platform, create your first application and extend it to the cloud Dependencies
4 ¥ Properties
BLEs LT launchSettings.json
4 @ wwwroot
A L
b b
Build Your App Connect To The Cloud Learn Your IDE B faviconico
4l Pages
4 ] Shared
ASP.NET Core publish your app to See our productivity _Leyout.cshtml
documentation Azure quide _ValidationScriptsPartial.cshtml
NET application Get started with Write code faster e s
architecture ASP.NET on Azure ViewStart.cshtm

Error.cshtm

Index.cshtml

Privacy.cshtml|
&T appsettingsjson

* Program.cs

b Starup.cs

Index.cshtml File Properties o
[B]*

Build Action Content

Copy to Output Directi Do not copy

Custom Tool

Custom Tool Namespz

File Name Index.cshtml

Full Path C:\Users\hansha\OneDrive|
Build Action
How the file relates to the build and deployment
processes.

Figurell-5: Your Project in Visual Studio
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11. Introduction to ASP.NET Core

We hit F5 in order to run ouweb application Figurel1-6):

= ] x

S| c—EII 9 Home page - Helloworl < l-‘,— V3
r = L e

~ = 0O & | httpsy/localhost44306/

G Google (H) Hans-Petter Halvorse By Google Translate ':::' Canvas P minusnno 37 cPanel m Digi @ [Tavisen MW MacWorld Sverige [ YouTube @ Microsoft Imagine g

HelloWorld  Home Privacy

Welcome

Learn about building Web apps with ASP.NET Core. [

© 2019 - Helloworld - Privacy

Figurell-6: Make sure it runs in your Web Browser

Index.cshml (Figurell-7):

£ HelloWorld g - o0 x

b Fle Edt View Project Build Debug Test Analyze Tools [Edensions Window Help | Search (Cirl-C)
|m - \& LiveShare &

@-0 @3- WO -0 -] Debug - AnyCPU - b lSEpres - ¢ - | A | @ L IR

Index.cshtml = X Solution Explorer > X
1 @Bpage P T .
{@model- Indextiodel A o-5d @]
[ Search Solution Explorer (Ctrl+") P~

“Viewbata["Title"] = "Hone page”; 53] Solution "HelloWarld (1 of 1 project)
o 4 ] HelloWorld
El<div-class="text-center"> &p Connected Services

<hl-class="display-4">Welcome</h1> b i Dependencies
-<p>Learn-about-<a-href="https://docs.microsoft.com/aspnet/core">building-Web-apps-with-ASP.NET-Core</a>.</p> 4 J@ Properties
</divx 1 £T launchSettings.jsen
4 & wwwroot

b css

b is
b lib
[ favicon.ico

4 Pages

4 Shared

_Layout.cshtml

_ValidationScriptsPartial.cshtml
_Viewlmports.cshtml
_ViewStart.cshtml
Error.cshiml

(S5 «
sjooy 2nsoubeig

FBoom-wowsuwn

o

Propertics -1 x

E|P

» Lln:11  Ch:t SPC  CRLF

100% - Mo issues found 1

[ Ready 4 Addte Source Control « M

Figurell-7: Index.cshtml
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11. Introduction to ASP.NET Core

Code:
@page
@model IndexModel
@f{
ViewData["Title"] = "Home page";
}
<div class="text - center">
<h1 class="display - 4">Hello World</h1>
</div>

Run the applicatiorfFigure11-8):

4—?‘ 1 Home page - Helloworl X l+ £V o o %
& = 0O M@ ) | hitpsy//localhost:44308/ ¥ = 4 .
G Google [H) Hans-Petter Halvorse By Google Translate ':::' Canvas & minusnno Yy cPanel E Digi @ [Mavisen MW MacWorld Sverige B YouTube ~

HelloWorld Home Privacy

Hello World

© 2019 - HelloWorld - Privacy

Figurell-8: Final Hello World Application

11.3 ASP.NET Core wiazor

Razor is a markup syntax for embedding sehesed code into webpages. The Razor syntax
consists of Razor markup, C#, and HTML. Files containing Razor generally have a .cshtml file
extension.

Video:

ﬁ ASP.NET Cocdntroduction: htips://youtu.be/zkOtiBcwo8s

Here are some usefuésources:
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11. Introduction to ASP.NET Core

. .
Introduction to Razor Pages in ASP.NET Core:

https://docs.microsoft.com/enus/aspnet/core/razofpaqges/

. -
Tutorial: Create a Razor Pages web app with ASP.NET Core:

https://docs.microsoft.com/enus/aspnet/core/tutorials/razofpages/

Razor syntax reference for ASP.NET Core:

https://docs.microsoft.com/enus/aspnet/core/mvc/views/razor

Razor supports C# and uses the @ symbol to transition from HTML to C#. Razor evaluates C#
expressions and renders them in the HTML output.

Assume thdollowing Razor codm the .cshtml file:

| <p>@ateTime.Now </p>

This outputs the current date and time in the browser window.

11.3.1 Basic Examples

Razor supports C# and uses the @ symbol to transition from HTML to C#. Razor evaluates C#
expressions and rendersdim in the HTML output.
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11. Introduction to ASP.NET Core

€ o

|& Live Share
Solution Explorer v I X
@E- o-5 8| [N

Search Solution Explorer (Ctrl+") P~
T2] Solution 'HelloWorld" {1 of 1 project)
4[] HelloWorld
&p Connected Services
b &5t Dependencies
4 o Properties
£T launchSettings.json
4 @ wwwroot

3 css
b
3 lib
B favicon.ico
4 ] Pages
4 o Shared

_Layout.cshtml
_ValidatienScriptsPartial.cshtml
_Viewlmports.cshtml
_ViewStart.cshtml
b Error.cshtml
b Index.cshtml

0 File Edit View Project Build Debug Test Analyze Tools Edensions Window Help  Search (Ctrl+() P
f@-0|@3-2 |90 | Debug - AnyCPU - b lSEpres - G- 5 @i fEl T 0 A _
Index.cshtml & X -

1 fpage [#]

2 fimodel - Indextiodel -

3

a ViewData["Title"] =- "Home-page”;

5

e —

7 Fl<div-class="text-center”>

8 <hl-class="display-4">Hello World</h1>

9 </divs

18

11 |Hedivs

12

13 ---The-current-time-is: -@ateTine.Now

14

15 <fdiv>

16 1

-

100% - S MNo issues found Ln:7  Ch: 26 SPC CRLF
[7 Ready

Figurell-9: Razor Page Example

Code:

@page
@model IndexModel

@
ViewData["Title"] = "Home page";

<div class="text - center">

<h1 class="display - 4">Hello World</h1>
</div>
<div>

The current time is: @DateTime.Now
</div>

Run the example in your web browser:
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& = 0 @ £ | hitpsi//locathost:44306/ Yo = L oe

G Google [H) Hans-Petter Halvorse By Google Translate ':::' Canvas ™ minusnno 3¢ cPanel Digi @ [Tavisen MW MacWorld Sverige I YouTube ~

HelloWorld  Home Privacy

Hello World

The current time is: 2019-12-10 15:15:50

© 2019 - HelloWorld - Privacy

Figurel1-10: Razor Page running in the Web Browser

[ S &dd & mesage in addition to theatetime.

Indexcshtml.cs:
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File Edit View Project Build Debug Test Analze Tools
e B w9 - Debug - AnyCPU
Index.cshtml Index.cshtml.cs 1
B HelloWorld + | #z HelloWorld.Pages.IndexModel

1 Eusing System;

2 us: ystem.Collections.Generic;

3 using-Microsoft.AspletCore.Mvc;

4 using Microsoft.AsplletCore.Mvc.RazorPages;
5 using-Microsoft.Extensions.Logging;

6

7  Enamespace HelloWorld.Pages

8

9 E:---public-class-Indextiodel - : -Pagetodel

10

1 private-readonly ILogger<Indextodel>-_logger;

12

13 -------public-string-message-=-"How-are-you-today?";

144 O public - IndexModel{ILogger<Indextodel> - logger)

15

16 <ooie--io--_logger-=-logger;

17 s}

18

13 public-void-OnGet()

26 -

21

22 3

23 -}

24 }

5 0
100% ~|  © Noissues found ¥ -

[7 Ready

Figurell-11:

Codef 2 NJ G KYRE©®OOAE

Exensions  Window

~ b ISBpress - ¢4 - | 5

11. Introduction to ASP.NET Core

Help | Search (Ctrl+Q) p el
B_oimfE =% A - | Live Share
~  Solution Explorer -0 x
~| @ IndexMedel(lLogger<Indevodel> logger) - Qe o-5aE | |-
=
f Search Solution Explorer (Ctrl+”) P~

=
Ln:14  Ch:54 SPC  CRLF

Index.cshtml.cs File

4 Properties
£T launchSettings.json
4 & wwwroot

b s
b s
3 lib
B favicon.ico
4 o Pages
4 . Shared

_ValidationScriptsPartial.cshtml
iewlmports.cshtml

4 Index.cshtml
b Index.cshtml.cs
b %3 _Pages_Index
3 Privacy.cshtml
b &T appsettingsjson

Gt - qx

AP

4 Add to Source Control =

&

sjoo) Jnsoubeig

using System;
using System.Collections.Generic;
using Microsoft.AspNetCore.Mvc;

using Microsoft.AspNetCore.Mvc.RazorPages;

using Microsoft.Extensions.Logging;
namespace HelloWorld.Pages

public class IndexModel : PageModel

{

private readonly ILogger<indexModel> _logger;
public string message = "How are you today?";
public IndexModel(ILogger<indexModel> logger)

{
_logger = logger;

}
public void OnGet()

{
}

[ SGQa YIF1S

iKS ySoSaal

Figurel1-12 shows the modified Index.cshtml file.
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e Index.cshtm.cs
1 @page

100% - © Mo issues found

[7 Ready
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Debug Test Analyze Tools Edensions Window Help  Search (Cirl+0) p
‘n s

< | Debug ~ AnyCPU « b lSExpress + ¢ - | 5 @ T b OE |

2 fimodel - Tndestiodel
3

4 ViewData["Title"] =-"Home page”;

5

6

7 El<div-class="text-center">

8 <hl-class="display-4">Hello World</h1>
9 </divs

10

1n E<div>

12

13 -+ -The-current-time-is: -@ateTime.Now
14

15 <br-/>

16

17

18 {@Model.message

19

20 </div>

21 0

Ln: 18 Chi19  SPC

Figurell-12: Indexcshtml

/| 2RSS FT2NJ aLYRSE®O&AKGYT &Y

CRLF

» 4

8

()

& Live Share

Solution Explorer

Search Solution Explorer (Ctrl+")
4 Properties
£T launchSettings.json
4 & wwwroot

b s
b s
3 lib
B favicon.ico
4 o Pages
4 . Shared

_Layout.cshtml

_Viewlmports.cshtml
_ViewStart.cshtml

b Error.cshtml

4 Index.cshtml
b € Index.cshtml.cs
b #3 _Pages_Index

b Privacy.cshtml

b &T appsettingsjson

Properties

P

&

GE-o-sa@||u-| "

o~

_ValidationScriptsPartial.cshtml

2
a
5
g

@page
@model IndexModel

@

ViewData["Title"] = "Home page";

<div class="text - center">
<h1 class="display - 4">Hello World</h1>
</div>
<div>
The current time is: @DateTime.Now
<br />
@Model.message
</div>

Figurel1-13 shows the results.
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B <3| ASP.NET Web Programming | [ InlroducljontoRazorPages‘ = Home page - Helloworl < l+ ~ — O X
= O @ Oy | https://localhost:44306/ 7 = 1 e
G Google [H] Hans-Petter Halvorse B Google Translate ':::' Canvas '™ minusnno 3¢ cPanel Digi @ ITavisen MW MacWorld Sverige B YouTube o

HelloWorld Home Privacy

Hello World

The current time is: 2019-12-10 15:19:27
How are you today?

© 2019 - HelloWorld - Privacy

Figurell-13: Hello World

11.4 Query String Data

Typicallywe need to send data between differemeb pages or between the same web
page. In this case we typically send data or information through the query string.

In order to manage that, we can uBequest.Query[hame'].

Example:

public void OnGet()
{

bookld = Convert.Tolnt16( Request.Query ['bookid"]);
Book book = new Book();

connectionString =
_configuration.GetConnectionString("ConnectionString");

bookdb = book.GetBookData(connectionString, bookld);

In thisexample the URL in the web browser could look something like this

https://BookApp/EditBooRbookid=4

7C
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If we want to send more than one variable, we used& example:

https://BookApp/EditBooRbookid=4&booktitle=Python&author=hamsun

11.5 Form Data

Typically, the user enter data into different fields on a web page. In order to send these data
to the server for some kind of processing (e.g., store the data in a database) we use Form
Data.

In order to manage that, we can uBequest.Form["'name"]

Example

public void OnPost()
{

Book book = new Book();

book.Bookld = Convert.Tolnt16( Request.Form ["bookld"]);
book.Title = Request.Form ['bookTitle"];

book.Isbn = Request.Form ["bookisbn'];

book.PublisherName = Request.Form ['bookPublisher"];
book.AuthorName = Request.Form ["bookAuthor"];
book.CategoryName = Request.Form ['bookCategory"];

connectionString =
_configuration.GetConnectionString("ConnectionString");

book.EditBook(connectionString, book);

Response.Redirect("./Books");

Figurell-14 shows a typicalveb form.
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BookApp Home Books

New Book
Title:
|
ISBN:
Publisher:

Author:

Category:

Save

© 2019 - BookApp - Privacy

HTML Code:
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Figurell-14: WebForm Data

<form name="bookForm" id="bookForm" method="post">

bookTitle " type="text" class="form - control

input - Ig" autofocus required />

booklsbn " type="text" class="form - control

bookPublisher " type="text" class="form - control

bookAuthor " type="text" class="form - control

Title:

<br />

<input name="

<br />

ISBN:

<br />

<input name="

input - Ig" required />
<br />

Publisher:

<br />

<input name="

input - Ig" required />
<br />

Author:

<br />

<input name="

input - Ig" required />
<br />

Category:

<br />

<input name="

bookCategory " type="text" class="form - control

input - Ig" required />
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<br />

<input id="saveButto n" type="submit" value="Save" class="btn
btn - info" />

</form>
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Fundamentals

Figurel2-1 shows a typical Solution Explorer iM&P.NET Core Web Application.

Solution Explorer ~ o ox
'I::j‘ I‘D-ﬂ - Y@ - E_|T| I-—E_'] "1- - P . ﬁ
Search Solution Explorer (Ctrl+") p-

] Solution "WebApplication® (1 of 1 project
« T WebApplication
S Connected Services
b & Dependencies
b A Properties
4 & wwwroot
4 CSS
site.css
images
A js
IT site.js
lib
bootstrap
jquery
jguery-validation
jguery-validation-unobtrusive
favicon.ico
- Models
o Classl.cs
e Class2.cs
- Pages
4 Shared
_Layout.cshtml
_ValidationScriptsPartial.cshtml
_ViewImports.cshtml
_WiewStart.cshtml
b [& Error.cshtml
> Index.cshtml
B Privacy.cshtml
£ appsettings.json
o Program.cs
b e Startup.cs

9

v v v v

2]

]

4 ¥

Figurel2-1: Solution Explorer ASP.NET Core Web Application

You have the following important folders:
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T wwroot
1 Models
1 Pages

In the Modelsfolder you suppose to put your C# Classes.
In the Pagedolder you should put your web pages.

In thewwwroot you should put files like CSS fi{@sthe cssfolder), JavaScript files (in your
jsfolder), Images in youmagesfolder. Different libraries like Bootstrap, JQuery, etc. should
be put in thelib folder.

In addition, yu have the following importarfiles:

1 appsettings.json
1 Program.cs

1 Starup.cs

1 _Layout.cshtml

They will be explained below.

12.1 Startup Class

Initial code for your pplication.

12.2 Web root

The web roois by default thedwwwroot € folder.
The web root is the base path to public, roode, static resource files, such as:

1 Stylesheets (.csg)Here you should put your CSS style sheets
1 JavaScript (.jg) Here you should put your JavaScript cditks
1 Images (.png, .jpeetc) ¢ This is the folder where you should put all your images

Static files are only served by default from the web rooediory (and suldirectories).

In Razor (.cshtml) files, the tild#ash (~/) points to the web root. A path beginning with ~/ is
referred to as a virtual path.
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12.3 appsettings.json

This file contains configuration data, such as connection strings.

TheRS Tl dzf G Gl LIJASGOAyIadacazye 221a

tA1S

{
"Logging": {
"LogLevel": {
"Default": "Information",
"Microsoft": "Warning",
"Microsoft.Hosting.Lifetime": "Information”

}

"AllowedHosts": "*"

}

Typicallyyou want to put you connection string here:

"Logging": {
"LogLevel": {
"Default": "Information”,
"Microsoft": "Warning",
"Microsoft.Hosting.Lifetime": "Information”
}

llowedHosts": "*",

}

"ConnectionStrings": {
"ConnectionString": "DATA SOURCE=xxx;UID=xxx;PWD=xxx;DATABASE=xxx"
}

}

ASSEEENN

KA A&

Wdza & NBLX I OS GEEEé 6AGK GKS AYyF2NXYIGAZ2Y F2NJ

"ConnectionStrings": {
"ConnectionString": "DATA SOURCE=xxx;UID=xxx;PWD=xxx;DATABASE=xxx"
}

LYaARS a/2yySOGA2y{iNARy3I&ae &2dz Oy KI @S
development database, a test database and a customer database. This makes it easy to

switch between different connection strings.

"ConnectionStrings™: {
"DevelopmentD B": "DATA SOURCE=xxx;UID=xxx;PWD=xxx;DATABASE=xxx"
"TestD B": "DATA SOURCE=xxx;UID=xxx;PWD=xxx;DATABASE=xxx"

}
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12.4 Shared Pages

The shared pages ti@an underscore in their names, e.g., _Layout.cshtml.

Folder: ./Pages/Shared

12.4.1 Layout

Thedefaulf | @ 2 dzi FAE S A Nayoutshtdibe®utcan/ nddifgthiskik sodt fits
the ways you want t@resent your filesThis layout will by default be add to al youmweb
pages (.cshtml files).

The default _Layout.cshtml looks like this:

<IDOCTYPE html>
<html lang="en">
<head>
<meta charset="utf -8"/>
<meta name="viewport" content="width=device - width, initial
<title>@ViewData["Title"] - WebApplication</title>
<link rel="stylesheet" href="~/lib/bootstrap/dist/css/bootstrap.min.css" />
<link rel="stylesheet" href="~/css/site. css" />
</head>
<body>
<header >
<nav class="navbar navbar
box - shadow mb - 3">
<div class="container">

- scale=1.0" />

- expand - sm navbar -toggleable -smnavbar -lightbg - white border - bottom

<a class="navbar
<button class="navbar

target=".navbar - collapse” aria

aria - expanded="false" aria

<span class="nav
</button>

- brand" asp

- area="" asp
- toggler" type="button" data

- controls="navbarSupportedContent"
- label="Toggle navigation">

bar - toggler - icon"></span>

- page="/Index">WebApplication</a>

- toggle="collapse" data =

<div class="navbar - collapse collapse d -sminline - flex flex - SM+ row - reverse">
<ul class="navbar -nav flex - grow-1">
<li class="nav - item">
<aclass="nav - link text -dark"asp -area=""asp - page="/Index">Home</a>
</li>
<li class="nav - item">
<aclass="nav - link text -dark"asp -area=""asp -
page="/Privacy">Pri vacy</a>
</li>
</ul>
</div>
</div>
</nav>
</header>
<div class="container">
<main role="main" class="pb -3">
@RenderBody()
</main>
</div>
<footer  class="border - top footer text - muted">
<div class="container">
&copy; 2019 - WebApplication - <aasp -area=""asp - page="/Privacy">Privacy</a>
</div>
</footer>

<script src="~/lib/jquery/dist/jquery.min.js"></script>
<script src="~/lib/bootstrap/dist/js/bootstrap.bundle.min.js"></script>

<script src="~/js/site.js" asp

@RenderSection("Scripts", required: false)
</body>
</html>

- append - version="true"></script>
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I aOfSIy¢ ONBY2Q0AYy3 GSOSNREGOKAY3IES 2dzad Sl @S
this

<IDOCTYPE htm|>
<html lang="en">

<head>
<meta charset="utf -8"/>
<meta name="viewport" content="width=device - width, initial - scale=1.0" />
<title>@ViewData["Title"] - WebApplication</title>

<link rel="stylesheet" href="~/lib/bootstrap/dist/css/bootstrap.min.css" />
<link rel="stylesheet" href="~/css/site.css" />

</head>

<body>

<div class="container">
<main role="main" class="pb -3">
@RenderBody()
</main>
</div>

<script src="~/lib/jquery/dist/jquery.min.js"></script>
<script src="~/lib/bootstrap/dist/js/bootstrap.bundle.min.js"></script>
<script src="~/js/site.js" asp - append - version="true"></script>

@RenderSection("Scr  ipts", required: false)
</body>
</html>

7

LT &2dz R2y Qi 4l yid G2 dza$S , ekt folofvingioR topiofb Oa K (0 Y f
your .cshtml web page:

@

Layout ="

}

You can also have multiple Layout filHfs/ou want to use anothdrayout file than the
default for a specific web page (.cshtml file), you can do something like this:

@f{
Layout ="~/ Pages/Shared/_Layout2.cshtml";

}

12.5 Models

In the Modelsfolder you suppose to put your C# Classe® dz R2y QG y SfSider (12 y I
Models, but that is theecommended name. In that way it will be easieuttderstand and
modify programs made by others.
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12.6 Razor Pages

Razor pages should be placed inBR& F I dzf (i T RafjeR ®ypikcallyl ybur SaR page

aK2dzZ R 0SS yIYSR GLYRSE®O&AKGYTE £

ly 1 {t®db9¢ wki 2N LI IS KIa (GKS ap0akKiYté o6So3
contains a mix of HTML and Razor syntax. The Razor syntax is actually @kedde

together with the HTML code.

The Razor parts of the file are executed on the web server before the page is sent to the
client (your web browser).

The Razor page may also have a C# code file linked to it, this file has the extension
GPO0aKG Y ORLEY RSEBEOL KGYE 908 0d ¢KS ad0aKiYf 00
In Razor with Page Model each Razor page is a pair of files:
1 Adcshtmk file that contains HTML markup with C# code using Razor syntax.
 Adcshtml.cg 6 a O2 RS 20NS KAt yf REéHe) fitexRtSdntainsTT# code that
handles page events.
The default Razor page is Index.cshtut this can of course be changed if you want to.

When we create a new Razor pageg> & ¥itSvil lbak likesomething likehis:

Testcshtml

@page
@model Test Model
@
ViewData["Title"] =" Test Page "
}

<div class="text - center">
<h1 class="display - 4">Welcome</h1>
<p>This is a Razor Page</p>

</div>

All Razor pages needs to start with ta@pagedirective.
¢ KS @moddTesiModet LJ2 A Yy &age NModefila. K S

While the following are Razor syntax:

@f
-

ThePage Modefile (Testcshtml.csg NJ ¢ O2 RS 0SKAYRé FAES gAtf 2

| using System.Collections.Generic; |
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using Microsoft.AspNetCore.Mvc;
using Microsoft.AspNetCore.Mvc.RazorPages;
using Microsoft.Extensions.Logging;

namespace DemoApp.Pages
public class Test Model : PageModel
{ private readonly ILogger<indexModel> _logger;
public IndexModel(ILogger<IndexModel> logger)

{
_logger = logger;

public void OnGet()
{

}

12.6.1 Sending data from the Page Model to the
Razor File

Typically we need to send data between the Page Model (.catgjrdnd the Razor File
(.cshtml). Below you see a basic example.

Page Model Filécshtml.cs)

using System;

using System.Collections.Generic;

using Microsoft.AspNetCore.Mvc;

using Microsoft.AspNetCore.Mvc.RazorPages;
using Microsoft.Extensions.Logging;

namespace DemoApp.Pages
public class Test Model : PageModel
{
public string name;

private readonly ILogger<indexModel> _logger;

public IndexModel(ILogger<indexModel> logger)

{ _logger = logger;

}

public void OnGet()

{ name = "Hans - Petter Halvorsen";
}

In this example we have declared a public variableen later we want to display the value
in our web page (Razor Page (.cshtml)).
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You typically put code that needs to roeforethe web page is sent to the client in the
OnGet()method.

Razor Pagécshtml)

@page
@model Test Model
@
ViewData["Title"] = "Home page";
}
<div class="text - center">
<h1 class="display - 4">Welcome</h1>
<p>This is a Razor Page</p>
<p>My Name is @Model.name</p>
</div>

As you see we need to uggModel.xxxwhere xxx is the name of a public variable in the
Page Model file.

The resultvecomeas shown irFigurel2-2.

DemoApp Home Privacy

Welcome

This is a Razor Page

My Name is Hans-Petter Halvorsen

© 2019 - DemoApp - Privacy

Figurel2-2: Razor Web Page
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12.7 Additional Resources

|
ASP.NET Core fundamentéilgps://docs.microsoft.com/en
us/aspnet/core/fundamentals/
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13 Razor

Razor is a markup syntax for embedding sehessed code into webpages. The Razor syntax
consists of Razor markup, C#, and HTML. Files containing Raemallyehave a .cshtml file

extension.

The default Razor language is HTML. Rendering HTML from Razor markup is no different
than rendering HTML from an HTML file. HTML markup in .cshtml Razor files is rendered by

the server unchanged

<>
ASP.NEDocumentation from Microsofthttps://docs.microsoft.com/aspnet/

| |
Introduction to Razor Pages in ASP.NET Core:
https://docs.microsoft.om/aspnet/core/razorpages/

13.1 Razor Syntax

Razor supports C# and uses @esymbol to transition from HTML to C#. Razor evaluates C#
expressions and renders them in the HTML output.

All code blocks must appear with@/{ ... }brackets.

Example:
@{
}

var number=1 ;

The value of variablésrendered into HTML by prefixing them with the @ sign

Example:

| The numberis  @number

We can usetandard C# features and buitt Classes and Methods.

Example:

Web Programming ASP.NET Core
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The time is @DateTime.Now |

A foreach loop is vetyandy for looping through data.

Example:

@
var numbers = Enumerable.Range(1, 10); //Get numbers from 1 - 10
foreach(var number in numbers)

@number

Or this alternative way:

@

var numbers = Enumerable.Range(1, 10);
}

@foreach (var number in numbers){
@number
}

Comments can be used in different waggher // for a single line or /* */ for multiple lines.

Example:

/I This is a comment
é

[ * é *|

/*
Multiple Lines
é
é
*/

13.2 Model

UsingModel inside a foreach:

Example:

@foreach (var measurement in Model .measurementParameterList)

{

<tr>
<td> @measurement.Measurementld</td>
<td> @measurement.MeasurementName</td>
<td> @measurement.MeasurementUnit</td>
</tr>
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Part 5Database
Communication

All modern applications typically communicate with a Database System. Here we will
introduce Database Systems in general and especially Microsoft SQL Server. Then we will
coverDatabase Communication with @#d ASP.NETJorein combination with SQL Server
from Microsoft.

Web Programming ASP.NET Core



14 Database Systems

A Database is a structured way to store lots of information. The information is stored in
different tables.

Some of the most popular Database Systems today are:

T SQL Server
1 MySQL

1 MariaDB

1 Etc.

ER Diagram (EntiigelationshiDiagram) is used for design and modeling of databases. It
specifies tables and relationship between them (Primary Keys and Foreign Keyajwsee
14-1.

Table Name
Table Name > BOOK CHAPTER
PK | Bookld PK | Chapterid
7 N
BookTitle FK1 | Bookld ‘\(/,CO,umn
Summary ChapterNumb Names
/ ChapterTitle
. Primary Key
Primary Key
Foreign Key

Figurel4-1: ER diagram with Primary Keys and Foreign Keys relationships

ﬁ Introduction to Database Systenigips://youtu.be/n75iPNrzNo

14.1 SQL Server

SQL Server is a Database System from Microsoft. SQL Server comes in different editions, for
basic, personal use SLQ Server Express is recommended because it is simple to use and it is
free.

Web Programming ASP.NET Core
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14. Database Systems

SQL Servaronsists of a Database Engine and a Management Studio (and lots of other stuff
which we will not mention here). The Database engine has no graphical inteifasgust a
service running in the background of your computer (preferable on the server). The
Management Studio is graphical tool for configuring and viewing the information in the
database. It can be installed on the server or on the client (or both).

File Edit View Tools Window Community Help
=) NewQuery | [y | [ (5 i =
|EEEEEERNE S | object Explorer Details - X
Connect~ | 34 3] 3 D DA 7] &5 | Search =
= (b PCBOZISIDEVELOPMENT (SQL Server 10.0.04 || pegaoac|DEVELOPMENT (SQL Server 10,0,2531 - sa)iDatabases\TEST
= [ Databases
® [ System Databases Mame Policy Health State
ES (4 Database Diagrams
= | R A Tables
+ [ Database Diagrams (2 Views
= 3 Tables [ synonyms.
# [ System Tables (2 Programmability
H - + I dbo.CLASS 5 Broke:
A Service running on the 5 21 dho scHooL poiiomiid
- # [ Views
computer in the background 5 (3 Symomyms
® [ Programmabiity ¢ S
+ [_J Service Broker - —
# [ Securiey ~|| I TEST
< 3
Ready

A Graphical User Interface to the database used for
configuration and management of the database

Figureld-2: SQL Server

Videos:

ﬁ SQLServer Express Installationttps://youtu.be/hhhggAlUYo8

ﬁ Introduction to SQL Servertips://youtu.be/SIRAKOhAG1U

14.1.1 SQL Server Management Studio

SQL Server Managent Studio (SSMS) is used to manage your databases, including
creating, updating, deleting, etc. You can insert tables, create views, stored procedures, etc.
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~Microsoft SQL Server Management Studio E
Edit View Query Debug Tools Window Community Help
: MIEEEL Y
%7 | scHooL - Vbeate b v 139 W PEED =2 EE L
ject |oms aLs ~ SQLQueryl.sql - P...SCHOOL (sa (52))" + % | Properties -1 x
52 gt e eer select © from SCHOOI{ 4 ~ || Current connection parameters ~
= [ PC8823S\DEVELOPMENT (BQL Serve = F 1
B [ Databases
- 1 i [ System Databases Siioniegste Sftatus
@ [J LIBRARYSYSTEM rite your Query here Connection f -
® [ scapA Wri u u Elapsed time 00:00:00.0270016
our Database Y ry ot BB A2088T
[J sCHoOL e g
& T Databasc Diagrams Name PC88235\DEVELO
B @ Tables Rows returne: 4
@ [@ System Tables Starttime  20.03.2012 08:28:1
® 3 dbo.CLASS State Open
@ = dbo.COURSE B Connection
Youﬁ = dbo.GRADE —|| Connection n PC83235\DEVELO
® = dbo.SCHOOL =l oy ‘ = - B Connection Details
Tables cvostuoent . Connection e 00:00:00.0270016
@ O dbo.STUDENT COUR{ || [ Resuts | [7y Messages| Connection fi 20.03.2012 08:28:1
® O dbo.TEACHER Schoolld ~ SchoclName Description Address Phone PostCode  PostAddress Connection n 4
@ B dbo.TEACHER_COUR 1 T The best school Telemark  NULL  NULL NULL Connection s 20.03.2012 08:28:1
) (3 Views 2 MIT OK School USA NULL  NULL NULL Connection 5 Open
2] l_J Synonyms . 3 NTNU The second best school ~ Trondheim  NULL ~ NULL NULL Display name PC88235\DEVELO!
i [ Programmability 4 Universty of Oslo~ Thethird best school  Oslo NULL  NULL NULL Login name  sa
@ @ Service Broker —
Server name PC88235\DEVELO
& (@ Storage Server versior 10.50.1600
9 03 Security The result from your Query e :
= Session Tracir
® J TEST >
@ [J WEATHERDATA Ld SPD 52
[ Security Name
el :E":E'?‘”““ . The name of the connection.
Pl F——— v | @ Query executed successiully. PC88235\DEVELOPMENT (1050 ... | sa (52) | SCHOOL | 00:00:00 | 4 rows
Ready Lnl Col2d Ch21 INS

Figureld-3: SQL Server Management Studio (SSMS

It is quite simple to create a new database in Microsoft SQL Server. Justlioghan the
G5FdGrolFasSaé¢ y2RS IFyR aStSO0 abSg 510Gl olasSxe

& Microsoft SQL Server Management Studio

File Edit Wiew Debug Tools ‘Window  Community  Help

S Mewquery [§y | [n & H 4 ﬁ-i-

Mew Database. ..
= TE
G Attach...
[ Restare Database. ..
= Restare Files and Filegroups. ..
[
= Start PowerShell
=
7 Reports »
[ Secur
3 Serve Refresh

[ Replication
[ Management

Figurel4d-4: Create New Database
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There are lots ofettings you may set regarding your database, but the only information you

must fill in is the name of your database:

B New Database E@
anl S Script - L’j Help
E’ Options
#2 Filegroups Database name: |
Owiner: |<dafau\l> | E
Database files:
Logical Name | File Type Filegroup Initial Size [MB] | Autogrowth
Rows Data FRIMARY i3 By 1 ME. urrestricted growth
_log Log Mot Applicable 1 By 10 percent, unrestricted gr
Server.
PCE8235
Connection:
27 View connection properties
Ready b3 | >
Add
o (o )

Figurel4-5: New Database Configuration

You may also use the SQL languageréate a new database, but sometimes it is easier to

just use the builin features in the Management Studio.
YFE1S | ySg¢ {v][ |ljdzSNEZ &

w»
~—
w»
O«

Ly 2NRSNJ (2
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l,‘ Microsoft SQL Server Management Studio

Fil d B 1 %y Debug  Tools  Window  Community Help
3’ G,
T et = L1 oa gy | s [EEles | = 9 | aE s= | AL
g CING ! Execute B « iy ::jJ 37 i Qﬁju SN R R
Object Explorer = 1 X | GQLQueryl.sql..ING (sa(53))*| Object Explorer Details > X
Connect~ | 43 M3 = =3 select © from CUSTOMER| =
= [} PCE8235\DEVELOPMENT (SQL Server 10,0,2531 - 5a)
B 3 Databases 2 b
[ System Databases
| mwoICNG
lﬁ gg:g& You write your
| -
[ Test SQL Code here
[ Security
[ Server Objects
3 Replication
|1 Management
v
£ >
[ Results | Iy Messages
Customerld | CustomerMumber  LastMame | FirstName | AreaCode | Addiess  Phone
141 | 1000 Smith John 12 Calforia 11111111 (3) Your results will
2 2 1om Jack: Smith 45 Lond: 22222222 . .
ackson mi andon appear in this
3 3 1002 Joknzen John 3z London 33333333 i .
window
< | 5 || Query executed successully. PCEEZISDEVELOPMENT (10,0 5P1)  sa(53) INVOICING  O0:00:00 3 rows
Ready Ln1 Cal 23 Ch23 NG

Figurel4d-6: Queries

Here we can write any kind of queries that is supported by the SQL language.

14.2 Structured Query Language (SQL)

SQL (Structured Query Language) is a database computer language designed for managing
data in relational database management systems (RDBMS)

In SQL, we have 4 different types of queries:

1 INSERT
1 SELECT
1 UPDATE
1 DELETE

What can SQL do?

1 SQL can execute queries against a database
SQL can retrieve data from a database

SQL can insert records in a database

SQL can update records in a database
SQLlcan delete records from a database

== =4 =4 A
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SQL can create new databases

SQL can create new tables in a database

SQL can create stored procedures in a database

SQL can create views in a database

SQL can set permissions on tables, procedures, and views

= =4 4 4 A

TheData Manpulation Language (DML3 the subset of SQL used to add, update and delete
data.

The acronynCRUDefers to all of the major functions that need to be implemented in a
relational database application to consider it complete. Each letter in the acronyinecan
mapped to a standard SQL statement:

Operation SQL Description
Create INSERT INTO inserts new data into a database
Read (Retrieve) SELECT extracts data from a database
Update UPDATE updates data in a database
Delete (Destroy) DELETE deletesdata from a database

Additional Resources:

Do you want to learn more about SQL?

Database Systemsttps://www.halvorsen.blog/documents/technology/database/

14.2.1 Tables

In Figurel4-7 we see an example of some tables for a university or a school. These tables
store information regarding the students, the teacher, the courses, the grades
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Table Name
Primary Key (PK)

SCHOOL CLASS COURSE GRADE
e X
PK | Schoolld PK | Classid PK | Courseld PK | Gradeld
—>
SchoolName FK1 | Schoolld CourseName FK1 | Studentid
Description ClassName FK1 | Schoolid ¢—— FK2 | Courseld
Address Description Description A Grade
Phone A Comment
PastCode
PostAddress
y Foreign Key (FK)
h 4
STUDENT_COURSE STUDENT
PK,FK1 | Studentld » Pk | studentd
PK,FK2 | Courseld
FK1 | Classid
StudentName
StudentNumber
TotalGrade
Address
Phone
EMail
TEACHER TEACHER_COURSE
PK Teacherld PK,FK1 | Teacherld
< PK,FK2 | Courseld
FK1 | Schoolld
TeacherName
Description

Figurel4d-7: Example of Tables with relations

Best practice rules:
| SN INBE a2YS . Said LINFYOGAOSE¢ NBO2YYSYRIUOAZ2Y

A Tables Use upper case and singular foimtable names; not plural, e.g.,
G{¢!59b¢cé¢ oy20i ailddRRSyGao

A Columngy ! &S tl aolt y2a0ldA2y>s Se3aoes a{ GddzRSy

A Primary Keys
i LT GKS GFrofS yIFrYS Aa da/h!'w{9¢> yIYS (K
i alftgledaé dzaS LYydSaASNI I YR LRSyGAGEOMIMO

A Specify Required Columns (NOT NUlile), which columns that need to have data

or not

Data TypesStandardize on these Data Types: int, float, varchar(x), datetime, bit

Use English for table and column names

Avoid abbreviations! (Use RoomNumlbgenot RoomNo, RoomNr, ...)

To Do o

TheCREATE TAB&fatement is used to create a table in a database.

A

S I drotS OFfttSR a/ ! {¢thaowé

[N

2S gyl (2 ONSBI
types:
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Colurmn Mame Data Twpe Al Mulls

37 CuskomerId it ]
CustomerMumber int ]
LastMame warchar{50) ]
FirstMarne warchar{50) ]
AreaCode int
Address warchar{50)
Fhone warchar{ 20)

[]

Figurel4-8: Table Editor in SQL Server Management Studio

CREATE TABLE CUSTOMER
(

Customerld int IDENTITY(1,1) PRIMARY KEY,
CustomerNumber int NOT NULL UNIQUE,
LastName varchar(50) NOT NULL,
FirstName varchar(50) NOT NULL,
AreaCode int NULL,

Address varchar(50) NULL,

Phone varchar(50) NULL,

Typically, you also want to sue a tool for modelling the database, e.g., Erwin.

Primary keys:

' & &82dz 4SS 6S dzaS (G KS da&t NAcdlunmBhowddethe | S& 6 2 NR
Primary Key.
Customerld™, CustomerMumber | Laztbame | FirstMame | AreaCode | Address Phone
................................. Primary Keys must contain unigue ~ f111111
numbers like this pL2222
TR T TT T OTTTT ¥ == ¥ EOTTaOTT ¥ - 333333

Setting Primary Keys in the Designer Tools:

If you use the Designer tools in SQL Server, you can easily set the primary Key in a table just
byrightOf AO1 YR &aSftSOG a{S0i LINAYINEB YSe¢o
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PCE8235\DEVELOP...EST - dbo SCHOOL*® X
Column Mame Data Type Allow Mulls

b i Schoolld int ]
....... ?  SetPrimary Key [l

W Insert Column

'11"I Delete Column

33 Relationships...

';5 Indexes/Keys...

s Fulltext Index...

=1 XML Indexes... F

Check Constraints...

’.-gﬂ Spatial Indexes...

fu] Generate Change Script...

ir= Properties Alt+Enter

The primary Key column will thérave a small ke¥ in front to illustrate that this column is
a Primary Key.

Foreign Keys:

A FOREIGN KEY in one table points to a PRIMARY KEY in another table.

Example:
CLASS
SCHOOL Caluran Mame Diata Type Allaw Mulls
Calumn Marme Diata Tvpe Al Mulls % Classid ik O
@ schoolld int F e ———x Schoolld ink il
schoolame varchar(S0) F Classhame warchar{50) O
Diescription varchar( 10003 Description warchar{1000}
Address varchar(s0) F
Phone varchar(50)
PostCode varchar(S0)
Postaddress varchar(50)
O

We will create a CREATE TABLE script for these tables:

SCHOOL:

CREATE TABLE SCHOOL

Schoolld int IDENTITY(1,1) PRIMARY KEY,
SchoolName varchar(50) NOT NULL UNIQUE,
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Description varchar(1000) NULL,
Address varchar(50) NULL,
Phone varchar(50) NULL,
PostCode varchar(50) NULL,
PostAddress varchar(50) NULL,

)

GO
CLASS:
CREATETABLE CLASS
(
Classld int IDENTITY(1,1) PRIMARY KEY,
Schoolld int NOT NULL FOREIGN KEY REFERENCES SCHOOL (Schoolld)
ClassName varchar(50) NOT NULL UNIQUE,
Description varchar(1000) NULL,
)
GO

The FOREIGN KEY constraint is used to praecénns that would destroy links between
tables.

The FOREIGN KEY constraint also prevents that invalid data from being inserted into the
foreign key column, because it has to be one of the values contained in the table it points
to.

Setting Foreign Keys ithe Designer Tools:

If you want to use the designer, righlick on the column that you want to be the Foreign
YSe | yRvSESIIS\GEWaoK A LJa X

PCES235MDEVELOPM... TEST - dbo.CLASS 2 EeliSadSvdlI= g0l w1l

Column Mame Data Type Allow Mulls
% Classld int

.} Schoolld int

Set Primary Key

Inzert Column

O&E OO O

Delete Column

Relationships...
Indexes/Keys...
Fulltext Index...

XML Indexes...
Check Constraints...

K @ 2 g F g £ =t =

Spatial Indexes...
Generate Change Script...

== Properties Alt+Enter

The following window pops up (Foreign Key Relationships):
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Foreign Key Relationships

Selected Relationship:

FK_CLASS_CLASS®

PR (=

Editing properties for new relationship. The 'Tables And Columns
Specification’ property needs to be filled in before the new relationship will be

accepted.

(o]

4 (General)

Check Existing Data On Creati Yes

PR Tables And Columns Specific

Foreign Key Base Table

L3

CLASS
Classld
Primary/Unique Key Base CLASS
Primary/Unique Key Colu ClassId
4 Identity
(MName)
Description
4 Table Designer

Foreign Key Columns

m

FK_CLASS_CLASS

-

Close

/£ A0 iKS

2y

window pops up (Tables and Columns):

e

i

| RREé Gt G Xy GHXER oldiSiye ya AcdK|S y2 i |

Tables and Columns

Relaticnship name:

-2 ]

FE_CLAS5_SCHOOL

Primary key table: @

Foreign key table: @)

|sCHOOL

7

CLASS

Schoolld

!

Key Column

Select Primary

+ Schoolld

!

Select Foreign
Key Column

QK Cancel

||

Here you specify the primary Key Column in the Primary Key table and the Foreign Key

Column in the Foreign Key table.

NOT NULL / Required Columns:

97



14. Database Systems

The NOT NUILdonstraint enforces a column to NOT accept NULL values.

The NOT NULL constraint enforces a field to always contain a value. This means that you
cannot insert a new record or update a record without adding a value to this field.

If we take a closer look d#lhe CUSTOMER table created earlier:

CREATE TABLE [CUSTOMER]

(
Customerld int IDENTITY(1,1) PRIMARY KEY,
CustomerNumber int NOT NULL UNIQUE,

LastName varchar(50) NOT NULL,

FirstName varchar(50) NOT NULL,

AreaCode int NULL,

Address varchar(50) NULL,

Phone varchar(50) NULL,
)
GO
2SS 4SS GKIFG o/ dzAalG2YSNbdzYoSNES a[lFaldbl YSé | YR
YSIya (KSasS Oz2fdzyya ySSRa G2 Oz2yidltAy RFEGF® 2
YIed 0SS STl SyLiGezr AdSs (KSe R2yQi ySSR G2 o
Note!

Setting NULL/NOT NULL in the Designer Tools:

In the Table Designer you can easily set which columns that should allow NULL or not:

.PCSEBEKDE\IELOF‘...EST-dl:ln:u.SCHDOL bl Object Explorer Details
Column Mame Data Type Allow MNulls

¥7 | Schoolld int E
| SchoolMame - varchar({50) [l
Description varchar(1000)
Address varchar({50)
Phone varchar(50)
PostCode varchar({50)
PostAddress varchar({50) \ }

UNIQUE:
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TheUNIQUEconstraint uniquely identifies each record in a alaase table. The UNIQUE and
PRIMARY KEY constraints both provide a guarantee for uniqueness for a column or set of
columns.

A PRIMARY KEY constraint automatically has a UNIQUE constraint defined on it.

Note!

If we take a closer look at the CUSTOMER table created eatrlier:

CREATE TABLE [CUSTOMER]
(

Customerld int IDENTITY(1,1) PRIMARY KEY,
CustomerNumber int NOT NULL UNIQUE
LastName varchar(50) NOT NULL,

FirstName varchar(50) NOT NULL,

AreaCode int NULL,

Address varchar(50) NULL,

Phone varchar(50) NULL,

)
GO

2SS &aSS GKIdG dKS da/dzai2YSNbdzYoSNE Aa asi
unique Customer Number. Example:

Cuztomerld | Fustormerumbe Lazttlame | Firsthame | AreaCode | Addresz | Phone
1 i1 Smith Johin 12 Califorria 11111111
2 2T Jackson St 45 Lordon 22222222
K] K] Johnzen  John a2 Londan 23333333

Setting UNIQUE in the Desigr Tools:

If you want to use the designer, righlick on the column that you want to be UNIQUE and

A o oA N A
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PCE3235,DEVELOP...EST - dbo SCHOOL ¢ EeliCad=tdllo g £l

Column Name Data Type Allow Nulls
% Schoolld int [
» e =
e ?  Set Primary Key
Description U
B Insert Column
Address
#" Delete Column
Phone -
Relationships...
PostCode E Ind ;fP:_p
22| Indexe L
PostAddress &
= Fulltext Index...
=1 XML Indexes...
Check Constraints...
:ﬁ Spatial Indexes...
A Generate Change Script...
Properties Alt+Enter

~

¢tKSy OfAO1l a! RR¢ IyR GKSy aSi GKS aLa ! yAl dzS

Indexes/Keys @

Selected Primary/Unique Key or Index:

I{_SCHOOL™ Editing properties for new unique key or index,

PK_SCHOOL E
/'J —

(4 (General) =
Columns Schoolld (ASC)
B
Type =
4 Identity MNo
\. ;Namej TR S HUUL
Description —
4 Table Designer
Create As Clustered Ma
> Data Space Specification PRIMARY
OI > Fill Specification i
4

[ Add || Deete |

AUTO INCREMENT or IDENTITY:

Very often we would like thealue of the primary key field to be created automatically
every time a new record is inserted.

Example:

CREATE TABLE CUSTOMER
(
Customerld int IDENTITY(1,1) PRIMARY KEY,
CustomerNumber int NOT NULL UNIQUE,
LastName varchar(50) NOT NULL,
FirstName varc ~ har(50) NOT NULL,
AreaCode int NULL,
Address varchar(50) NULL,

10C



14. Database Systems

Phone varchar(50) NULL,

)
GO

As shown below, we use the IDENTITY/() for this. IDENTITY(1,1) means the first value will be 1
and then it will increment by 1.

Setting identity(1,1) in theDesigner Tools:

We can use the designer tools to specify that a Primary Key should be an identity column
that is automatically generated by the system when we insert data in to the table.

Click on the column in the designer and go into the Column Progestiedow:

Column Properties
= FA N
Data Type int o
Default Value or Binding
4 Table Designer |
Collation <database default=
> Computed Celumn Specification
Condensed Data Type int
Description
Deterministic Yes
DTS-published MNe E
> Full-text Specification MNo
Has Non-50L Server Subscriber No
4 Identity Specification Yes
(s Identity) Yes []
Identity Increment 1
Identity Seed 1 n
Indexable Yes
Is Columnset Mo
Is Sparse No "

14.2.2 Views

Views are virtual table for easier access to data stored in multiple tables.
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Create View:
IF EXISTS (SELECT name A View is a “virtual” table that
FROM sysobjects . .
TEIEE e = [eereeeTeria’ can contain data from multiple
AND type = 'V') tables
DROP VIEW CourseData
GO .
/ The Name of the View

CREATE VIEW CourseData

AS

pLECT Inside the View you join the

SCHOOL. SchoolTd, different tables together using
SCHOOL . SchoolName,

COURSE.Courseld, the JOIN Operator
COURSE.CourseName,
COURSE.Description

FROM
SCHOOL
INNER JOIN COURSE ON SCHOOL.SchoolId = COURSE. SchoolId

GO .
You can Use the View as an

Using the View: ordinary table in Queries :

select * from CourseData

Schoolld SchoolName Courseld CourseName Description
i TUuC 1 Industrial IT The best course ever
" TUC 2 Control with Implementation Control Theory
3 1 TUC 3 Systems and Control Laboratory  Practical Lav course

Figurel4d-9: Views

Example:

We use the SCHOOL and CLASS tables as an example for our View. We want t&/@eate a
that lists all the existing schools and the belonging classes.

CLASS
SCHOOL Calurn Mame Diata Tvpe Allaw Mulls
Colurnn Mame Data Type Allow Buls % Classld ink O
% Schoolld int O I D23 Schoolld ink O
Schoolkame varchar(50) [l ClassHame warchar(50) L
Diescription varchar(1000) Description warchar(1000)
Address varchar(50) O
Phane varchar(S0)
PostCode varchar(50)
Postaddress varchar(S0)
O

Figurel4-10: Database Example
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We create the VIEW using the CREATE VIEW command:

CREATE VIEW SchoolView
AS

SELECT

SCHOOL.SchoolName,

CLASS.ClassName

FROM

SCHOOL

INNER JOIN CLASS ON SCHOOL.Schoolld = CLASS.Schoolld

Note! In order to get information from more than one table, we need to link the tables
together using a JOIN.

ﬁ Database Views and Stored Procedufegys://youtu.be/SHELF iQUeU

14.2.3 Stored Procedures

A Stored Procedure is a precompiled collection of SQL statements. In a stored procedure
you can use if sentencdeclare variables, etc.

Create Stored Procedure:
IF EXISTS (SELECT name

. A Stored Procedure is like Method in C#
FROM sysobjects . . R
WHERE name = 'StudentGrade' - itis a piece of code with SQL
AND type = 'P') epe
O FREEEENTE S EEt: commands that do a specific task—and
0G you reuse it

CREATE PROCEDURE StudentGrade
@Student varchar(50),
@Course varchar(10), Procedure Name
@Grade varchar(l) \
Input Arguments

AS

DECLARE
@Studentld int, <€ Internal/Local Variables

(%2 =l a7 Note! Each variable starts with @

select Studentld from STUDENT where StudentName = @Student

select Courseld from COURSE where CourseName = @Course
SQL Code (the “body” of the

insert into GRADE (Studentld, Courseld, Grade) Stored Procedure)

values (@Studentld, @Courseld, @Grade)
GO

Using the Stored Procedure:
execute StudentGrade 'John Wayne', 'SCE2006', 'B'

Figurel4-11. Stored ProcedureExample
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ﬁ Database Views and Stored Proceduiess://voutu.be/SHELF iQUeU

14.2.4 Triggers

A database triggeis code that is automatically executed in response to certain events on a
particular table in a database.

A Trigger is executed when you insert, update or delete data in a Table specified in
the Trigger.

Create the Trigger:
IF EXISTS (SELECT name .
FROM sysobjects InSIde the
WHERE name = 'CalcAvgGrade' Trlgger you can
AND type = 'TR') .
- DROP TRIGGER CalgAvgGrade Name of the Trigger use ordlnary SQL
statements,
CREATE TRIGGER CalcAvgGrade ON GRADE €— Specify which Table the create variables,
FOR UPDATE, INSERT, DELETE .
as < Trigger shall work on etc.
Specify what kind of operations the Trigger
DECLARE
@studentTd int, shall act on
@AvgGrade float €— .
Internal/Local Variables
select RStudentId = StudentId from INSERTED
SQL Code
select @AvgGrade = AVG (Grade) om GRADE where StudentId = @StudentId (The "body"
update STUDENT set Tot rade = @AvgGrade where StudentId = @StudentId Of the Trigger)

GO

Note! “INSERTED” is a temporarily table containing the latest inserted data, and it is very
handy to use inside a trigger

Figurel4-12: Trigger- Example
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15 ADO.NET

ADO.NET is the core data access technology for .NET languages.

The great thing about this is that you can use the same C# code either you are creating a
desktop application or a web application.

Typicallyyou put your C# database code in one or more clgsaed those will then béhe
sameeither you are creating a desktop application (which has direct access to the database)
or a web applicationif your database&loes nothave direct access to the dataleaghe

databaseis e.g., located on the interngtyou can create and usesa-calledWeb AP[also

called Web Service or REST ARig Web API will then teée middleware between the

desktop application and the database server.

System.Data.SqlClier{or the newerMicrosoft.Data.SqlClientis the provider or
namespace you typically use to connect to an SQL Server.

You install these packagasing the NuGet Package ManagsgeFigurel5-1.

NuGet: MeasurementApp = X [[UEENEHTE#

Browse Installed Updates NuGet Package Manager: MeasurementApp
sql x - & I:‘ Include prerelease Package source: |nugetorg ~ &

W&l System.Data.SqlClient & & nugetora
Mad System.Data.5qlClient @ by Microsoft, 64.1M downloads v4.8.0

Provides the data provider for SOL Server. These classes provide access to versions of 5QL Server and
encapsulate database-specific protocols, including tabular data stream (TDS) Version: | Latest stable 4.8.0 = Install

6 Microsoft.EntityFrameworkCore.SqlServer € by Microsoft, 43.3M downloads v3.1.0

() Options
Microsoft SQL Server database provider for Entity Framework Core, -
Description
ime.native. . . ient.sni y 47.0 ) )
a4 runtime.native.System.Data.SqlClient.sni @ by Microsoft, 34.6M downloads v Provides the data provider for SOL Server. These classes
In_temal implementation package not meant for direct consumption. Please do not reference provide access to versions of SOL Server and encapsulate
directly. database-specific protocols, including tabular data stream
(TDs)
‘ Microsoft.Extensions.Caching.SqlServer @ by Microsoft, 19.4M downloads vil0
Commonly Used Types:

Distributed cache implementation of Micresoft.Extensions.Caching.Distributed.|DistributedCache

System.Data.SqlClient.5g1C ti
using Microsoft SOL Server. ystem.Data.sglClent.SglConnection

System.Data.SqlClient.SqlException
System.Data.5qlClient.5glParameter
wyso  MySql.Data & by Oracle, 10.3M downloads vB0.1e System.Data.SqIDbType

MySql.Data.MySqlClient .Net Core Class Library gﬁzzm‘g:::-gg}g::::E‘EE:EZ:R:::ET

Figurel5-1: Installing using the NuGet Package Manager

Web Programming ASP.NET Core



16 Datafrom Database

To get data from a databasegemething yowneed to know aboutTypicallyall real
applicationsgget some data fsm a database.

There are mny ways and methods we can use to retrieve data from a databhdee we
will focus on something calleDO.NE. ADO.NET can use differettcalledData

PNE @A RS NE @ SystSmData. $qiCliediz&nh$ witk be demonstrated in the Demo
Application below.

L¥ @2dz KIS dzaASR a!5hdb9¢é¢ YR G{ giSYP5I Gl ¢
WinForm)beforethen there is nothing nevsince all this happens masicC# code

16.1 Demo Application

In this Demo Application we will create a basic application ¢jed$ data from an SQL Server
databaseFigurel6-1 shows the application we are going to create.

<« | B Measurement Paramete X | + 5. O %
< - 0O @ & | https://localhost:44307 /Measurement I = 71 =
S Google (A Hans-Petter Halvorse By Google Translate ':::' Canvas ™ minusnno 3f cPanel m Digi @ [Tavisen MW MacWorld Sverige I8 YouTube e

MeasurementApp Home Measurement Parameters

Measurement Parameters

Below you see all the Measurement Names registered in the Database:

Measurementid Measurement Name Unit
1 Temperature Celsius
2 Humidity %
3 Barometric Pressure hPa
4 Wind Speed mys
5 Wind Direction Degrees
6 Rain mm
7 Solar Radiation W/m2
© 2019 - MeasurementApp - Privacy v

Figurel6-1: Database Application

Web Programming ASP.NET Core
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ﬁ ASP.NET CobBatabase Communicatiohttps://youtu.be/0Ta3d0Q3rxzs

The entire example can be downloaded freime home page of this textbook.

16.1.1 Database

In order to create this ASP.NET Core example we need to creatpla siatabasehat
consists oh singletabl®© f t SR da9! { ! w9a9b¢é o

We can ge the following dtabasescript

CREATETABLE [ MEASUREMENT

(
[Measurementld] int NOT NULL IDENTITY ( 1,1 ) Primary Key,
[MeasurementName] varchar (100) NOT NULL UNIQUE,
[Unit] varchar (50) NULL

)

go

We start bycreating the Database in SQL Server Management Steidjorel16-2).

ﬂ;{'« Solution] - Microsoft SOL Server Management Studic Quick Launch (Ctrl+Q) Pl - B x

File Edit View Project Debug Tools  Windof ﬂ
: s Mew Database - O X
‘e-o|a- -@u..a-|;~ewczuan,gqpl
octa o Sy B
ook pt > Help
Object Explorer 47 General 5 [Ie

=
Cont\e:t' !g !‘s;] C 5 E: ‘;:’:;;ZDS Databass name: ‘
1 [ XPS15HPH\SQLEXPRESS (SQL Server 13.0.1742 - sa)
= 4 Databases

[ System Databases

[J BLOG
|J BOOK Database files:
= | BOOKDB Logical Name  File Type  Fllegroup
|J BOOKS MEASURE.. ROWS. PRIMARY @ "} By 64 WB, Uniimted
[J DATALOGGING MEASURE.  LOG Not Applicable & " By 64 M8, Uniimted
l
[
[
[

Owner: |cdafault> |

Autogrowth / Maxsize

J DMM
| DELETEME
= | ) MEASUREMENTSYSTEM
J TEST
| WEATHERSYSTEM
[0 Security ‘Connection
[ Server Objects
s Server:
£3 Replication XPS15HPH\SQLEXPRESS
3 Management

o
=
=
=
o
=
=

Connection:
sa

& View connection properties

Progress

@ Emor occured

Add Remave

Figurel6-2: Creating the Database in SQ&rver Management Studio

Then we create necessary tablde can either create the tables directly using the Table
designer in the SQL Server Management St(abd shown herepr we can open/crate a
SQL script that inserts the tab{Eigurel6-3).
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4 SQlQueryl.sql - NUCHPH\SQLEXPRESS.MEASUREMENTDE (sa (S5))* - Microsoft SOL Server Management Studio Quick Launch (Ctrl+Q) Pl - B X
File Edit View Query Project Tools Window Help
e - Bro-2RP Brwaey BH SRR XAH[2-C B -|5 -lREean
“f | MEASUREMENTDB < | b Becte = o B2 | §° 88 ¢ | u’%m"ﬂ | = < -
—

-« ETYUFEWETCTSS

Object Explorer

Connect~ ¥ ¥ ¢ =ICREATE TABLE [MEASUREMENT] +
( -
B B NUCHPHN\SQLEXPRESS (SQL Server 15.0.2080 - [MeasurementTd] int NOT NULL IDENTITY ( 1,1 ) Primary Key,

[=) ¥ Databases
System Databases
Database Snapshots )
i BOOKS 20
s BOOKSTORE |
W CHART
i LIBRARY
# LOGGINGSYSTEM
@ MEASUREMENTS
® MEASUREMENTSYSTEM =
i PRESSURESYSTEM

varchar(100)
varchar(5@)

[MeasurementName]
[Unit]

NOT NULL UNIQUE,
NULL

100% ~
 SENSORSYSTEM o Messages
W TEST Commands completad suscassfully a

' WEBSHOP
@ MEASUREMENTDB

Completion time: 2021-06-29T16:20:55.8363126+02:00

Security
Server Objects
Replication
PolyBase
Management
£ XEvent Profiler
-
100% ~
< > W @ Query executed successfully. MNUCHPH\SQLEXPRESS (15.0 RTM) ' sa (55) MEASUREMENTDB 00:00:00 | 0 rows
[J Ready Ln8 Col 1 Ch1 INS

Figurel6-3: CreatingDatabaselable

Next,we need to create some initial data into the table. We can either create the data
directly using theeditor (right-click on the table in the Object Exploamnd selectt 9 R A (i
HAn Wid QL Server Management Stu@eeFigurel6-4) or we can open/create a
SQL script that inserts theecessary daténot shown here)

¢ 2LJ

AL XPSISHPH\SCLEXPRESS.MEASUREMENTDB - dboMEASUREMENT - Microsoft Sl Server Management Studio Quick Launch (Cirl+Q) Pl o x
Fle Edit Debug Window  Help [y
- R P D Newouey IBBE| X092 - | & Tz Baire

R o rensaise coresreen - I

Measurement/d

View  Project Tools

8- -

Query Designer

Object Explorer

Connect~ 87 @3 ¢ 3

MeasurementhName Unit

B [ ¥PS1SHPH\SOLEXPRESS (SOL Server 13.0.1742 - sa) a
= 3 Databases

[ System Databases

| BLOG

STV

[~
@
o
o
=
&

o v

| DATALOGGING

3 MULL

Temperature
Humidity
Barometric Pressure
Wind Speed

‘Wind Direction
Rain

Solar Radiation

Celsius
%

hPa
m/s
Degrees
mm
W/m2
NULL

| DELETEME

| MEASUREMENTSYSTEM

FEEEEEEEEEE

| WEATHERSYSTEM

L
L
L
L
|1l DMM
L
L
L
L
L

m

| MEASUREMENTDB
[3 Database Diagrams
= 3@ Tables
L3 System Tables
[ FileTables
2 dbo.MEASUREMENT
= dbo.MEASUREMENTDATA
3 Views
[ Synonyms
3 Programmability
[ Service Broker
3 Storage
3 Security
3 Security ~Qld 4 |8 of 8

Figurel6-4: Inserting Data manually frol8QL Server Management Studio

10¢€
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16.1.2 Visual Studio

When our database is ready, we can start the coding using Visual Studio ame Gtart by
creating a New ProjecF{gurel6-5).

{ St SO0 GKS a!{tdb9¢ /2NB 2S06 ! LI AOFGA2YE

Create a new project | o

Clear all
Recent project templates c# - Windows - Web -

ASP.MET Core Web Application

Project templates for creating ASP.MET Core web apps and web APIs for Windows,

D ASP.MNET Core Web Application

&
*
(W)

SENET Wb Appicon T, L e
* Framework) = 2 d sk s 2 R U e 3
o Linux macOs Windows Cloud Service Web

ASP.MET Web Application (.MET

Framewark) Visual Basic

@ Blazor App
Q
" Project templates for creating Blazor apps that that run on the server in an ASP.NET

Windows Forms App (NET Core) o Core app or in the browser on WebAssembly. These templates can be used to build
web apps with rich dynamic user interfaces (Uls).

£2 Python Application Pythan c# Linux mac0s Windows Cloud Wieh

Windows Forms App (NET Framework) c gRPC gRPC Service

A project template for creating a gRPC ASP.NET Core service using MET Core,

c# Linux mac0s Windows Cloud Service Web

Di@ Razor Class Library
! A project template for creating a Razor class library.

c Linux macOSs Windows Library Web

E‘” MNUnit Test Project (NET Core)

A project that contains NUnit tests that can run on NET Core on Windows, Linux and
MacOS.

Figurel6-5: New Project ASP.NET Core Web Application

Next you need to configure yolroject (Figurel6-6) by writing the name. for the project,
where it should be located on your hard drive, etc.

LIN
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Configure your new project

ASP.NET Core Web Application ¢ Unx  macos  Windows  Cloud  Serviee Wb

Project name
[MeasurementApp

Location

‘ Ch\Users\hansha\Onelrive\Programming\Deme Applications\ASP.NET Core - Data from Database ~

Solution name

‘ MeasurementApp ‘

l:‘ Place solution and project in the same directory

Figurel6-6: Configure your New Project

In the next window (se€igurel6-7) you need to select the proper template. We select the
G2 SIoLILIE AOF A2y ¢ GSYLX I GSo
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Create a new ASP.NET Core web application

|‘NETCnre ~ | [ASP.NET Core 3.1 -
- P
G Empty Authentication
[N
An empty project template for creating an ASP.NET Core application. This template does not have any content in it. No Authentication
Change
i
A project template for creating an ASP.NET Core application with an example Controller for a RESTful HTTP service. This template can
also be used for ASP.NET Core MVC Views and Controllers,
Advanced
| Web Application Configure for HTTPS
A project template for creating an ASP.NET Core application with example ASP.MET Razor Pages content. D Enable Docker Support

(Requires Docker Desktop)

@ﬂ Web Application (Model-View-Controller)

A project template for creating an ASP.NET Core application with example ASP.MET Core MVC Views and Controllers, This template can
alzo be used for RESTFul HTTP services,

g Angular

A project template for creating an ASP.NET Core application with Angular

React.js

A project template for creating an ASP.NET Core application with Reactjs

React.js and Redux
&‘b Author: Microsoft

A project template for creating an ASP.NET Core application with React.js and Redux ¥ Source: .NET Core 3.1.0

Get additional project templates

Figurel6-7: Create Web Application

{ St SOG GFigNd6-7@arl ¢he Kisfial studio Project will be created based on your
choices. Se€igurel6-8.

As you see fronrigurel6-8, the following Folders and Files have been created:
A appSettings.jsorg, This file ontains configuration data, such as connection strings
A Program.cs; Thisfile contains the entry point for the program
A Startup.cs- This file ontains code that configures app behavior.

A wwwroot folder - Contains static files, such as HTML files, JavaScript files, and CSS
files.

A Pagedolder ¢ Here you are supposed to put yoASP.NET.¢shtml') web pages

LY FTRRAGAZ2YIT AG Aad aMdIRPNRKAA RROBSNI D2 RENR
that takes care of the data. The data can, e.g., be a database or a file, e.g., a JSON file.

In addition, we have what we call Suppng files. Supporting files have names that begin
with an underscore ().

111
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A _Layout.cshtmfile configures Ul elements common to all pages. You can use this file
to set up the navigation menu at the top of the page

D File Edit View Project Buld Debug Test Analyze Tools [Extensions Window Help | Search (Ctrl+Q) P | Measurementapp g - o X

Bl w - @ +| Debug - AnyCPU . b ISEpress - & - | 5| @ L & LiveShare &
MeasurementApp & X% Solution Explorer X
Search Toolbox P- G- o-5 3@ || W] "

 General Search Selution Explorer (Ctrl+) P~

Overview

Solution ‘M tApp' (1 of 1 praject
no usable controls in this &7 solution MeasurementApp’ (1 of 1 praject)

There are roup.
Drag an item onto this text to add it to the Connected Senvices ASP.NET Core 4§l Measurementhpp
toolbox.

&p Connected Services

Service References Learn about the .NET platform, create your first apglication and extend it to the cloud. b . Dependencies
b Properties
Publish b wmoot
4 o Pages
4 Shared
¢ _Layout.eshtml
_ValidationScriptsPartial.cshtml
Build Your App Connect To The Cloud Learn Your IDE
3
ASP.NET Core Publish your app to See our productivity G cshtml
documentation Azure quide b Privacy.cshtml
NET application Get started with Write code faster b £T appsettings json
architecture ASP.NET on Azure b c* Program.cs
b ¥ Startup

Properties

MeasurementApp General
TP
File Name mentApp.csproj
Entire Solution ~ | €3 0Errers || & 0Wamings | @) 0Messages | *p|| Build + IntelliSense - Search Error List P~ Full Path \hansha\OneDrive)
" Code  Description Project File Line  Supp.. Project Folder Sl sha\OneDrive

UserSecretsld

UserSecretsld

Figurel6-8: Visual Studio Project

In the Pages folder some default Razor pages have been createdl,likk RSE dO& Ki Y ¢ =
¢tKS aLYRSE®OAK G Ystaup fllelfdr your fveb applieatidn (ot if fod waitK S
you can configee this in the Startup.cs file.

[ S tufthe application and see if ttapplication can be run inside your web browser. See
Figurel6-9.
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B <8 [ Homepage- Measuren x | 4+ i o 52
— — O m £ | httpsy//localhost:44307/ Ve = 7 8
G Google H) Hans-Petter Halvorse B Google Translate ':::' Canvas ™ minusnno 3y cPanel m Digi @ [Tavisen MW MacWorld Sverige B8 YouTube e

MeasurementApp Home Privacy

Welcome

Learn about building Web apps with ASP.NET Core.

© 2019 - MeasurementApp - Privacy

Figurel6-9: Running youApplication in the Web Browser

Now we need to start creating the necessary code for our application.

[ SGQa & Mddelsfiorler whe® welndmaking our Class that do the retrieving of
data from the database. Sdague 16-10. (In the example | have written Model instead of
a2zRSfaz oAl OGKFdGQa GKS al YSo

11
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16. Datafrom Database

Solution Explorer - 0 x
QB o B[]
Search Selution Explorer (Ctrl+") P~

fa] Solution 'MeasurementApp' (1 of 1 project)
- MeasurementApp
& Connected Services

P S Dependencies

b Properties
@ wwwroot

Model

Pages
£T appsettings.json
c# Program.cs
c* Startup.cs

=

L

Figue 16-10: Solution Explorer

VN

¢tKSYy 6S ONBI (S Measurbrestsics O R {MbdeIR(Bod&) foliar. Seed
Figurel6-11.

04l File Edit View Project Buld Debug Test Analyze Tools Eensions Window Help  Seerch (Ctil-C) » ® - o
©-o|H#-2 W9 - C - Debug - AnyCPU - P lsEpres~ & 5| @ . N |® LiveShare &

Toolbox X Selution Explorer RS

Search Toolbox © DE-|o-cad W

» General

rch Solution Explorer (Ctrl+ )
Add New ltem - MeasurementApp
I Solution ‘MeasurementApp’ (1 of 1 project)

< PG Sortby: = Search (Ctrl+£) - MeasurementApp
: G Connected Services
4 Visual C# ‘,;jc* T ViwslCe S Type: Visual £ b " Dependencies
P ASP.NET Core An empty class declaration b Properties
b Online Interface Visual G2 4

Controller Class Visual C# )
£T appsettingsjson
* Program.cs

APl Controller Cl Visual G2
ontroller Class isual ©* Startup.cs

Razor Component Visual C2
| Razor Page Visual C2
| RezorvView Visual G2
| Razor Loyout Visual C2
7 CodeFile Visual C2

Razor View Start Visual =

Razor View Imports Visual C#

Tag Helper Class Visual C2
bdel Folder Properties

Middleware Class Visual G @ | &

older Name Model

Startup Class Visual C= ull Path C:\Users\hansha\OneDrive

Measurementjcs

Cancel

Folder Name
Name of this folder.

Error List [ENE

Figurel6-11: Create a new Class

Write in the following code:
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B MeasurementApp - | * MeasurementApp.Model.Measurement ~| @ GetMeasurmentParameters()

1 Slusing-System;

2 using-System.Collections.Generic;

3 using-System.Data.SqlClient;

5

6 =Inamespace-MeasurementApp.Model

7 {

8 =l ----public-class-Measurement

g beeef
1@
11 public int-MeasurementId-{ get; set; }
1z c---:---public-string-MeasurementName - {-get;-set;-}
13 c---c---public-string-MeasurementUnit- {-get;-set;-}
15
16 =l ---:---public-List<Measurement>-GetMeasurmentParameters()
17 -1
18
19 Toooto--t-- List<Measurement> -measurementParameterlist-=-new-List<Measurement>();
28
21 rEREEEEE A string-connectionString-=-"DATA-SOURCE=dmsserver.database.windows.net;UID=WeatherLogin;PiD=WeatherSystemUSN2@819; DATABASE=HE
22
23
244" to--r---r-- SglCUnnEct;ion'cUn'='nEW'Sql(onﬂection(cuﬂnectiunstring);
25
26 string-sqlQuery =-"select -MeasurementId, -MeasurementName, -Unit-from MEASUREMENT";
27
28 con.Open();
29
3@ 5g1Command cmd = new 5glCommand(sqlQuery, con);
31
32 sglDataReader dr = cmd.ExecuteReader();
33
34 = if-(dr-!l=-null)
35 {
36 = while- (dr.Read(})

a7 I

Figurel6-12: Write Code for the Class

Complete Code Listing:

using System;
using System.Collections.Generic;
using System.Data.SqlClient;

namespace MeasurementApp.Model

{

public class Measurement

{

public int Measurementld { get ; set;}
public  string MeasurementName { get; set ;}
public  string  MeasurementUnit { get ; set;}

public  List <Measurement > GetMeasurmentParameters()

{

List <Measurement > measurementParameterLis t=

string  connectionString = "DATA
SOURCEx=xx ;UID=sa;PWD= xxx ;DATABASE=MEASUREMENTDOB"

SqlConnection con= new SglConnection (connectionString);

string  sqlQuery =  "select Measurementld, MeasurementName, Unit from
MEASUREMENT"
con.Open();

SglCommand cmd = new SglCommand(sqlQuery, con);

SglDataReader  dr = cmd.ExecuteReader();

11¢

new List <Measurement >();




16. Datafrom Database

if (dr'=  null )

while  (dr.Read())
{

Measurement measurmentParameter = new Measurement ();

measurmentParameter.Measurementld =
Convert.Tolnt32(dr[ "Measurementld" ]);
measurmentParame ter.MeasurementName =
dr[ "MeasurementName" ].ToString();
measurmentParameter.MeasurementUnit = dr[ "Unit"  ].ToString();

measurementParameterList. Add(measurmentParameter);
}
}

return  measurementParameterList;

As you see the connection string to the databaseardcoded inside the
GdaSl adNBsSy ¢

| string connectionString =" DATA SOURCExxx; UlD=sa; PWDBxxx; DATABASEMEASUREMENTDB";

wdza G NB LI | O $e detkings far yobr Batabaseh (G K (i

Make sure to install the necessary NuGet package(s)Ffgeeel6-13. We need the
System.Data.SqlClient.

NuGet: MeasurementApp -+ > [IEEETENCRE

Browse  |Installed  Updates NuGet Package Manager: MeasurementApp
sql % = & [ Include prerelease Package source: |nuget.org =

-

W3l System.Data.SqlClient & & nugetorg
fnad  System.Data.SqlClient & by Microsoft, 64.1M downloads v4.8.0

Provides the data provider for SOL Server. These classes provide access to versions of SQL Server and

encapsulate database-specific protocols, including tabular data stream (TDS) Version: |Latest stable 4.8.0 - Install

Microsoft.EntityFrameworkCore.SqlServer & by Microsoft, 43.3M downloads vil0

e '/\_" Options
Microsoft SOL Server database provider for Entity Framework Core. -
Description
i i i i i 4.7.0
runtime.native.System.Data.SqlClient.sni @ by Microsoft, 34.6M downloads v Provides the dats provider for SO Server. These classes
In_temal implementation package not meant for direct consumption. Please do not reference provide access to versions of SOL Server and encapsulate
directly. database-specific protocols, including tabular data stream
(TDS)
: Microsoft.Extensions.Caching.SqlServer @ by Microsoft, 19.4M downloads v3.1.0
Commonly Used Types:

Distributed cache implementation of Microsoft.Extensions.Caching.Distributed.|DistributedCache

System.Data.5qlClient.5g1C ti
using Microsoft SOL Server. Yo em. g e g onnection

System.Data.SqlClient.5qlException
System.Data.SqlClient.5qlParameter
my=o MySgl.Data @ by Oracle, 10.3M downloads v8.0.18 System.Data.5qIDbType

MySql.Data.MySqlClient .Met Core Class Library gﬁzmg:E:'gg:E:::::zg:gz:ﬁ:::;r

Figurel6-13: Make sure the necessary NuGet packagesmastalled

Then we create our Razor FNey’ (FK3SS &Gt F2€f RSN [ S Qa yI YS
GdaSl &dz2NB Y S MikesDre f Belett Raor Page (a Razor Page with a Page Model).

SeeFigurel6-14.
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asurementApp.Model

i

Add New ltem - MeasurementApp

4 Installed

4 Visual C&
b ASP.NET Core

b Online

Mame:

Measurement]cshtml

S
~| %2 Measurement/App. Model Measurement BE 0 z -5 dB||u-] "
Search Solution Explorer (Ctrl+™) P~
53] Solution ‘MeasurementApp’ (1 of 1 project]
MeasurementApp
2 & Connected Services
b s Dependencies
Sort by: Search (Ctrl+E) P~ b M Properties
o b 6 wwwroot
,';j Class Visual C& Type: Visual ¥ 4 ol Model
h A Razor page with a page model ™ b Measurement.cs
o0 Interface Visual C# 4 Pages
4 & Shared
o
ontroller Class isual
L] controllrc Visual G
¢ VslidationScriptsPartial.cshtml
o
l‘j API Controller Class Visual C# i Viewlmports.cshtml
& _Viewstart.cshtml
> [ Erorcshtml
@ Razor Component Visual C# i ‘I:;Zﬂ‘(‘m':ﬂ
o s b [ Privacy.cshtml
@] Razor Page Visual G b LT appsetingsson
s b Program.cs
@] Rezor View Visual C# b &S
s
@]  Rezor Layout Visual C#
cs
R CodeFie Visual G
o
@]  Rezor View Start Visual C#
oo
@]  Rezor View Imports Visual C#
o
,';j Tag Helper Class Visual C#
o .
,';j Middleware Class Visual G Pagesjicide Rrnsine)
: D) F
o 2
B stertup Class Visusl C¥ = | Pages
7B SECRRCRIL Full Path Ci\Users\hansha\OneDrive)
Cancel
p-

Figurel6-14: Create a Razor P

age

A code behind file, also called the Page Model will also be created automaticalfigBee
16-15.

D File Edit View Project Build
io-o|B-mad|9-
Too i

Search Toolbox

4 General

There are no usable controls in this group.
Drag an item onto this text to add it to the
toolbox.

Debug  Test

< | Debug - AnyCPU

Analyze Tools Edensions Window Help

- b lsEpres - & - 5 (Bl ita

Search (Ctrl+Q) P MessurementApp

Measurement.cshtml.cs & 3

- %

€ - o x

B MeasurementApp.
19 E
2
3
4
5
6
7 E
8

ising-System;
using-System.Collections.Generic;
using-Microsoft.AspNetCore.Mvc;
using-Microsoft.AsplNetCore.Mvc.RazorPages;
using-MeasurementApp.Model;

Inamespace -MeasurementApp.Pages

9 E public-class-Measurementriodel - : -PageModel
1e
11
12 public-List<Measurements -measurementParameterlist = new List<Measurement>();
13 E public-void-OnGet()
14 {
15 Measurement -measurement -=-new-Measurement();
16
17 Parameterlist = . Parameters();
18 T
19 3
20 3
21 o
100%  ~ © MNo issues found § - 4 13 Ln:1  Ch:
Error List
Entire Solution - ||@ 0Emors || & 0Warings || @ 0Messages | ¥¢|| Build + IntelliSense « Search Error List
™ Code  Description Project File
Error List [Ee

|& LiveShare &

> Solution Explo -1 E
5 GE-o-59® -
\% Search Solution Explarer (Ctrls") o-1
T 5] Solution 'MeasurementApp' (1 of 1 project) = i3

4 5] MeasurementApp
& Connected Services

3 Dependencies
b J Properties
b @ wwwroot
4 Model
b € Measurement.cs
4 Pages
4 Shared

_Layout.cshtml
_ValidationScriptsPartial.cshtml
_Viewlmports.cshtm
_ViewStart.cshtm

3 Error.cshtml
b Index.cshtml
4 Measurement.cshtml
€& Measurement.cshtml.cs
b *: _Pages Measurement
3 Privacy.cshtml
b £T appsettingsjson -
PRRNSSSRY  Properties -
v 1 x
o~
Line | Supp.

Figurel6-15: The Razor Page Modé€lode behind File)

Below you see thevhole contents of theéx a S & dzZNB Y Sy

4

GoO0aKiyYt ©o0a

using System;
using System.Collections.Generic;
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using Microsoft.AspNetCore.Mvc;
using Microsoft.AspNetCore.Mvc.RazorPages;
using MeasurementApp.Model;

namespace MeasurementApp.Pages

public  class MeasurementModel : PageModel

{

public  List <Measurement > measurementParameterList = new
List <Measurement >();

public  void OnGet()
{

Measurement measurement= new Measurement ();

measurementParameterList = measurement.GetMeasurmentParameters();

z A z

¢tKSYy ¢S OFy YI1S (GKS 02y GSyiaFigueeledeakS aa S| & dzN

D File Edit View Project Buid Debug Test Analyze Took Edensions Window Help  Search (CtleQ) P | MeasurementApp g - o x
e - B2 W 9 - Debug - AnyCPU s plsEpress - ¢ - 5 Eoi R = n - 12 LiveShare &
Toolbox - 1 x [T iessurement cshtml.cs B Sctuticn Expiorer - nx
Search Toolbox p- 1 Bpage + G-l m-5 aE .
2 @model -MeasurementApp.Pages. Measurementiiode]l P Go-lo-5aB@
BRIl 3 & Search Solution Explorer (Ctri+) P~
I General 4 vi “Title] ="
viewData["Title"] Measurement -Parameters”; 557 Solution MeasurementApp’ (1 of 1 project) =
K 4 ] MeasurementApp
S i G Connected Services
3 =l b . Dependencies
9 <hlxMeasurement Parameters</hl> b J Properties
10 b & wwwroot
11 Below-you-see-all the -Measurement Names registered-in-the Database:| 4 Model
12 . . b Measurement.cs
FER <table-class="table"> 4 ol Pages
1 B <thead>
N 4 Shared
1 = <try
16 <thsMeasurementIde/th> o chent
P cths>Measurement -Name</ths alidationScriptsPartial cshtml
18 <th>Unit</ths Viewlmports.cshtml
19 [ eeeeieenns </tr> ViewStart.cshtm
20 </thead> 3 rror.cshtml
2L gt <tbody> . b Index.cshtm|
;; B @foreach - (var in-Model. ParameterList) P y——
- g P, b c* Measurement.cshtml.cs
25 <td>-@measurement.MeasurementId</td> b % _Pages Measurement
26 <td>-@measurement.Measurementiame </ td> b Privacy.cshtml
27 <td>-@measurement.MeasurementUnit</td> b T appsettingsjson
28 </tr> b < Program.cs
29 4 D C* Startup.cs bd
38 </tbody>
31 <ftable> Properties - 1 X
32
33 </divn —
I
100% = © No issues found Ln: 11 Ch: 76 SPC CRLF
Output -7 x
Show output from: Debug - = 1
‘iisexpress.exe’ (CoreCLR: clrhost): Leaded 'C:\Users\hansha\OneDrive\Programming\Demo Applications\ASP.NET Core - Data .|
| smatane =0 Do ape R B e T S

Figurel6-16: Creating theContentsin the Razor Page

A A

KS daSladNBYSylioOaKiyYfé TFTALSY

[e=tN

St2¢g @&2dz asSSs

@page
@model MeasurementApp.Pages.MeasurementModel

@{
}

ViewData[ "Title" ]= "Measurement Parameters" ;

<div>
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<h1>Measurement Parameters  </h1>
Below you see all the Measurement Names registered in the Database:

<table class ="table" >
<thead>
<tr>
<th> Measurementld </th>
<th> Measurement Name </th>
<th> Unit </th>
</tr>
</thead>
<tbody>
@foreach (var measurement in Model.measurementParameterList)
{
<tr>
<td> @measurement.Measurementld </td>
<td> @measurement.MeasurementName </td>
<td> @measurement.MeasurementUnit  </td>
</tr>
}
</tbody>
</table>

</div>

@xxx is the Razor code. The Razor code is executed on the Iseiver the web page is
sent to the client\eb browsej.

28§ dza S | @réaeNdd tomdhts insidd a HTML table.

ThedModeld ¢ariableis used to retrieve data from the Page Model file
0 adaSl adzNB Y S yAl pudlk Kafiavlésth@aré drehted in the Measurement.cshtml
.cs file are available in the Measurement.cshtml file by using @Mod®iablename>.

Now, our application should be finished.S @u@the application in our web browser. See
Figurel6-17.
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< | E Measurement Paramete X | + = i8] %
| | k

<~ = O ar & | https://localhost44307/Measurement ¥ = ﬂh I

G Google (H) Hans-Petter Halvorse By Google Translate ':::' Canvas ™ minusnno 3y cPanel m Digi @ [Tavisen MW MacWorld Sverige I8 YouTube v

MeasurementApp Home Measurement Parameters

Measurement Parameters

Below you see all the Measurement Names registered in the Database:

Measurementid Measurement Name Unit
1 Temperature Celsius
2 Humidity %
3 Barometric Pressure hPa
4 Wind Speed my/s
5 Wind Direction Degrees
6 Rain mm
7 Solar Radiation W/m2
© 2019 - MeasurementApp - Privacy -

Figurel6-17: Running the=inal Application in the Web Browser

16.2 Where should we put the
Connection String?

As you see the ithe example abao¥ the connection string to the databasehardcoded
inside thed a S| & dzN&a¥sS y (i ¢

| string connectionString =" DATA SOURCExxx; UlD=sa; PWBxxx; DATABASEMEASUREMENTDB"; |

where youreplacali KS G EEE¢ 6 A (G Krdatdb8se.da SGGAYy3Ia F2N &2dz

¢CKS dzaSNJ aalé¢ o{@aiSY !'RYAyAaluNrdGd2ND A& GKS
but for your final application you should setup and use another user.

16.2.1 appSettings.json

I 0SUOGSNI a2fdziAzy Aa (2 LgpSetingkj®es OFKYOKQRGAAY &
meant for storingconfiguration data, such as connection stringte.

Letusa GF NI o0& LizidAy3d GKS O2yySOiGtAz2y adNRYy3d Ay
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{
"Logging" :{
"LogLevel" :{
"Default" : "Information" ,
"Microsoft" : "Warning"
"Microsoft.Hosting.Lifetime" . "Information"
}
I
"AllowedHosts" : ™" |

"ConnectionStrings": {
"ConnectionString": "DATA SOURCE=xxx;UID=sa;PWD=xxx;DATABASE=MEASUREMENTDB "

}
}

GKSNB e&2dz NBLX I OS (KS GEEE¢ s6AGK (GKS &8
bSEGZ 6S dzLRI GS GKS aaSl adNBYSyiaodag O

using System;

using System.Collections.Generic;
using System.Data.SqlClient;
namespace MeasurementApp.Model

public  class Measurement

{
public int Measurementld { get ; set;}
public  string MeasurementName { get; set;}
public  string  MeasurementUnit { get ; set;}
public  List <Measurement > GetMeasurmentParameters( string  connectionString )
{
List <Measurement > measurementParameterList = new List <Measurement >();
SqglConnection con = new SglConnection (connectionString);
string  sqlQuery =  "select Measurementld, MeasurementName, Unit from
MEASUREMENT"
con.Open();

SglCommand cmd = new SglCommand(sqlQuery, con);
SglDataReader  dr = cmd.ExecuteReader();
if (dr!= null )
while  (dr.Read())
Measurement measurmentParameter = new Measurement ();
measurmentParameter.Measurementld =
Convert.Tolnt32(dr[ "Measurementld" ]);
measurmentParameter.MeasurementName =
dr[ "MeasurementName" ].ToString();
measurmentParameter.MeasurementUnit = dr[ "Unit" ].T oString();
measurementParameterList. Add(measurmentParameter);
}
}

return measurementParameterList;
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L |
¢KSy 4SS ySSR (2 IShAupes2 YBAILKSYW 3 G2 GKS «a

public  void ConfigureServices( IServiceCollection services)

{

services.AddRazorPages();

services.AddSingleton< IConfiguration >(Configuration);

We have added:

services.AddSingletohZonfiguratiorr(Configuration);

CAylttes ¢S ySSR (2 dXIRGGBE GKSE Sl adz2NBYSy ¢

using System;

using System.Collections.Generic;

using Microsoft.AspNetCore.Mvc;

using Microsoft.AspNetCore.Mvc.RazorPages;
using Microsoft.Extensions.Configuration;
using MeasurementApp.Model;

namespace MeasurementApp.Pages

{
public class MeasurementModel : PageModel
readonly  IConfiguration _configuration;
public  List <Measurement > measurementParameterList = new

List <Measurement >();

public  string  connectionString;

public  MeasurementModel( IConfiguration configuration)
{
_configuration = configuration;
}
public  void OnGet()
{
Measurement measurement= new Measurement ();
connectionString =
_configuration . GetConnectionString("ConnectionString™);
measurementParameterList =
measurement.GetMeasurmentParameters( connectionString );
}

}

Now we can run the applicatioifhe result should be the same as before, Bepirel6-17.



17 CRUDApplications

CRUS is short for:

Qeate
Read
Update
Delete

The acronym CRUD refersaibthe major functions that are implementefdr
communication with a database.

Operation SQL HTTP/REST API
Qeate INSERT POST

Read SELECT GET

Update UPDATE PUT

Delete DEKETE DELETE

We will show how we can use ASP.NET Core tlregd, retrieve, selectjata from the
database, insert data into the databgsgdate the data inside the database and deleting
data inside the database.

17.1 Demo Application

Let uscreate aBookApplicationwith allthe CRUD features includeigurel7-1 andFigure
17-2 showthe result

ﬁ ASP.NET Cor®atabase CRUD Applicatidntps://youtu.be/k5TCZDwTYcE

The entire example can be downloaded from the home page of this textbook.

This example can be the foundation for all types of applications. All web applications
typicallyshowsome daa from the database in a list or table, thgou will typically have
features for add new data, edit/update existing data or delete data.

Web Programming ASP.NET Core


https://youtu.be/k5TCZDwTYcE
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Whenl start on a new development project, | just use this application as a template @r a
foundation for my newweb application.

BookApp Home Books

Book Store

Welcome to my Book Store

Figurel7-1: Final Book ApplicationStart Page

BookApp Home Books

Below you see all the Books in the Book Store:
Bookld Title ISBN Publisher Author Category Action
1 Introduction to Linear Algebra 0-07-066781-0 Prentice Hall Gilbert Strang Science Delete Book
2 Modern Control System 1-08-890781-0 Wiley Dorf Bishop Programming Delete Book
3 The Lord of the Rings 2-09-066556-2 McGraw-Hill J.RR Tolkien Novel Delete Book
4 Python 55555 Halvorsen Hans-Petter Programming Delete Baok

© 2019 - BookApp - Privacy

Figurel7-2: Final Book ApplicatiogBooks
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17.1.1 Createthe Visual Studio Project

We start by creating a new ASP.NET Core Web application in Visual Studimusekt/-3
andFigurel7-4

s
. Search for templates (Alt+5) P~
prO_Ject Clear all
c# - Windows - Web -
Recent project templates
@ ASP.MET Core Web Application
ASP.MET Core Web Ls) Project templates for creating ASP.MET Core web apps and web APls for Windows,
2 Application o Linux and macO5 using .NET Core or .MET Framewaork. Create web apps with Razer
Pages, MVC, or Single Page Apps (SPA) using Angular, React, or React + Redux.
ASP.MET Web . . -
#
Application (NET e [= Linux macO5 Windows Cloud Service Web
Framework)
@ Blazor App
ASP.NET Project templates for creating Blazor apps that that run on the serverin an ASP.NET
Web Core app or in the browser on WebAssembly, These ternplates can be used to build
Application  visual Basic web apps with rich dynamic user interfaces (Uls).
(.MET
Framework) c# Linux macO5 Windows Cloud Wieb
Windows Forms App c gRPC gRPC Service
(.MET Core) A project template for creating a gRPC ASP.MET Core service using .MNET Core,
Python c# Linux macs Windows Cloud Service Web
= Python
Application
) Dj@ Razor Class Library
yﬁ'{é#?ﬁ;zrﬂiﬁpp c# i) ! A project template for creating a Razor class librany.
x

Create a new ASP.NET Core web application

|.NET Core ~| | ASP.NET Core 3.1 -
1 Empty " Authentication
h
An empty project template for creating an ASP.NET Core application. This template does nat have any content in it, Mo Authentication

Change
API

A project template for creating an ASP.MET Core application with an example Controller far a RESTful HTTP service.
This template can also be used for ASP.MET Core MVC Views and Controllers,

Advanced

Web Application Configure for HTTPS
2]

A project template for creating an ASP.NET Core application with example ASP.NET Razor Pages content.

[] Enable Docker Support
o ) (Requires Docker Deskiop)
Web Application (Model-View-Controller)

A praject template for creating an ASP.NET Core application with exarmple ASP.MET Care MVC Views and Linu .
Controllers. This template can also be used for RESTFul HTTP services.

g Angular

A project template for creating an ASP.NET Care application with Angular

@ React.js Author: Microsoft

e e . e ¥ Source: .NET Core 3.1.0

Get additional project templates

Figurel7-4: Create Web Application
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Theweb application project becomes as showrrigurel7-5-

B¢ Fie Edit View Project Buid Debug Test Analze Tools Extensions Window Help  Search (Ctil+Q) p BookApp g = u} %
fo-0 @2 M| 9 -0 | Debug - AnycRu - b sEpres - & - B @ L 1 Live Share
Bookhpp & X ~ on Explore ~ 3 x
S 8@ |-
Overview Search Selution Explorer (Crl+) P~
T3 Solution 'BookApp' (1 of 1 project)
Connected Services ASP.NET Core 4 T BookApp
’ G Connected Senvices
Service References Learn about the .NET platform, create your first application and extend it to the cloud. b &% Dependencies
3 Propert
Publish § g mp;::
4 &l
C’B site.css
4 e
LT sitejs
Build Your App Connect To The Cloud Learn Your IDE 4 lib
b bootstrap
b Jjquery
ASP.NET Core Publish your app to Azure See our productivity guide b Ml jquery-validation
d tat b 15 jquery-validation-unobtrusive
ccumentation Get started with ASP.NET Write code faster B+
. avicon.ico
NET EDPMCEQIOH on Azure a Panes
architecture 3
b Shared
_Viewlmports.cshtml
_ViewStart.cshtml
Error.cshtml
b Index.cshtml
3 Privacy.cshtml
b £T appsettingsjson
b Program.cs
b e Stertup.cs
P -7
[7 Ready a

Figurel7-5: Created Project iisual studio

We can run it without any modifications, s€eurel7-6.
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] ¢—EIJ 3 Home page - BookApp X l-{- v T O w
&~ = 0O o £ | httpsy/localhost:44398/ ¥ N T
G Google [H) Hans-Petter Halvorse B¢ Google Translate ':::' Canvas ™ minusnno 3y cPanel m Digi @ ITavisen MW MacWorld Sverige 8 YouTube A

BOOkApp Home Privacy

Welcome

Learn about building Web apps with ASP.NET Core.

© 2019 - BookApp - Privacy

Figurel7-6: Initial Project Running in your Web Browser

17.1.2 Database

We will use the following tab&

AUTHOR:

if not exists (select * from dbo.sysobjects where id =
object_id( N'[AUTHOR]' ) and OBJECTPROPERTY(id, N'lsUserTable' )= 1)
CREATETABLE [AUTHOR]

(
[Authorld] [int] IDENTITY (1, 1) NOT NULL PRIMARY KEY,
[AuthorName] [varchar]( 50) NOT NULL UNIQUE,
[Ad dress] [varchar]( 50) NULL,
[Phone] [varchar]( 50) NULL,
[PostCode] [varchar]( 50) NULL,
[PostAddress] [varchar]( 50) NULL
)
GO
PUBLISHER:
if not exists (select * from dbo.sysobjects where id =

object_id( N[PUBLISHER]' ) and OBJECTPROPERTY(id, N'lisUserTable' )= 1)
CREATE TABLE [PUBLISHER]

[Publisherld] [int] IDENTITY (1, 1) NOT NULL PRIMARY KEY,
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[PublisherName] [varchar]( 50) NOT NULL UNIQUE,
[Description] [varchar]( 1000) NULL,
[Address] [varchar]( 50) NULL,
[Phone] [varchar]( 50) NULL,
[PostCode] [varchar]( 50) NULL,
[PostAddress] [varchar]( 50) NULL,
[EMail] [varchar]( 50) NULL,
)
GO
CATEGORY:
if not exists (select * from dbo.sysobjects where id =

object_id( N[CATEGORY]' ) and OBJECTPROPERTY(id, N'lsUserTable’ )= 1)
CREATE TABLE [CATEGORY]

(
[Categoryld] [int] IDENTITY (1, 1) NOT NULL PRIMARY KEY,
[CategoryName] [varchar]( 50) NOT NULL UNIQUE,
[Description] [varchar]( 1000) NULL,

)

GO

BOOK:

if not exists (select * from dbo.sysobjects where id = object_id( N'[BOOK]" ) and

OBJECTPROPERTY(id, N'lsUserTable’ )= 1)
CREATETABLE [BOOK]

(

[Bookld] [int] IDENTITY (1, 1) NOT NULL PRIMARY KEY,

[Title] [varchar]( 50) NOT NULL UNIQUE,

[ISBN] [varchar]( 20) NOT NULL,

[Publisherld] [int] NOT NULL FOREIGN KEY REFERENCEYPUBLISHER] ([Publisherld]),
[Authorld] [int] NOT NULL FOREIGN KEY REFERENCEJAUTHOR] ([Authorld]),
[Categoryld] [int] NOT NULL FOREIGN KEY REFERENCEYCATEGORY] ([Categoryld]),
[Description] [varchar]( 1000) NULL,

[Year] [date] NULL,

[Edition] [int] NULL,

[AverageRating] [float] NULL,

We insert the tablesising SQL Server Management Studio:
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d;% SQL.sqgl - XPS15HPH\SQLEXPRESS.BOOKS (sa (56)) - Microsoft SQL Server Management Studio Quick Launch (Ctrl+Q) P - B X
File Edit View Query Project Debug Tools Window Help
@-c @ -t W ANy DBBB| XD [0 -|E Generc Debugger ~ 5 SlmeEE-. NS
2 00xs <[ 1 beare ey ¢ v 19 & | GEG] =
SQL‘sq\VXPSWSHPH‘.‘SS‘BOOKS(SE OB 50LQuery1.sq - XP. ESS BOOKS (52 (55) -
Connect= @ 83 ] - , &
) [ XPSTSHPH\SQLEXPRESS (SQL Server 13.0.1742 - sa) /*Baoks Tables Script.sql*/ b1
[ (3 Databases /

[ Systen Databases |
() MEASUREMENTDB

|J WEATHERSVSTEM ”~

AUTHOR
& [ Boos PUBLISHER
(3 Database Disgrams CaTzcoRy
£ (3 Tables o0
stem Tables bt
exists (select * from dbo.sysobjects where id = object_id(N'[AUTHOR]") and OBIECTPROPERTY(id, N'IsUserTable') = 1)

Bif not exist:

FICREATE TABLE [AUTHOR]
[Autho ] IDENTITY(L, 1) NOT NULL PRIMARY KEY,

[Autho! varchar] (58) NOT MULL UNIQUE,

[Addre: r](50) HULL,

[Phone 50) HULL, -

0% -]

(3 Messages
(1 zowls) affected)

(1 rau(s) affected)

(1 zewls) affected)
(1 row(s) affected)
(1 zow(s) affected)
(1 row(s) affected
(1 rou(s) affected)
(1 zewls) affected)
(1 row(s) affected)

(1 rou(s) affected) -
Mm% -
(@ Query executed successully. XPS15HPH\SQLEXPRESS (13.0 RTM) | 52 (56)  BOOKS | 00:00:00 | O rows.

Figurel7-7: Inserting Tables using SQL Server Management Studio

We also need some Views and Stored Procedures.

dGetBookData + A SgY

CREATE VIEW GetBookData
AS

SELECT

BOOK.Bookld,

BOOK.Title,

BOOK.ISBN,
PUBLISHER.PublisherName,
AUTHOR.AuthorName,
CATEGORY.CategoryName

FROM BOOK

INNER JOIN AUTHOR ON BOOK.Authorld = AUTHOR.Authorld

INNER JOIN PUBLISHER ON BOOK.Publisherld = PUBLISHER.Publisherld
INNER JOIN CATEGORY ON BOOK.Categoryld = CATEGORY.Categoryld

GO

(CreateBook { G2 NBR t N2OSRdAzNBY

CREATE PROCEDURE CreateBook
@Title varchar(50),

@Isbn varchar(20),
@PublisherName varchar(50),
@AuthorName varchar(50),
@CategoryName varchar(50)

AS
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if not exists (sel ect * from CATEGORY where CategoryName = @CategoryName)
INSERT INTO CATEGORY (CategoryName) VALUES (@CategoryName)

if not exists (select * from AUTHOR where AuthorName = @AuthorName)
INSERT INTO AUTHOR (AuthorName) VALUES (@AuthorName)

if not exists (select * from PUBLISHER where PublisherName = @PublisherName)
INSERT INTO PUBLISHER (PublisherName) VALUES (@PublisherName)

if not exists (select * from BOOK where Title = @Title)
INSERT INTO BOOK (Title, ISBN, Publisherld, Authorld, Categoryld)
VALUES

(

@Title,

@ISBN,

(select Publisherld from PUBLISHER where PublisherName=@PublisherName),
(select Authorld from AUTHOR where AuthorName=@AuthorName),

(select Categoryld from CATEGORY where CategoryName=@ CategoryName)

)
GO

dUpdateBook { G 2 N#@ur: t N2 OS

CREATE PROCEDURE UpdateBook
@Bookld int,

@Title varchar(50),

@ISBN varchar(20),
@PublisherName varchar(50),
@AuthorName varchar(50),
@CategoryName varchar(50)

AS

if not exists (select * from CATEGORY where CategoryName = @CategoryName)
INSERT INTO C ATEGORY (CategoryName) VALUES (@ CategoryName)

if not exists (select * from AUTHOR where AuthorName = @AuthorName)
INSERT INTO AUTHOR (AuthorName) VALUES (@AuthorName)

if not exists (select * from PUBLISHER where PublisherName = @PublisherName)
INSERT INTO PUBLISHER (PublisherName) VALUES (@PublisherName)

UPDATE BOOK SET

Title = @Title,

ISBN = @ISBN,

Publisherld = (select Publisherld from PUBLISHER where
PublisherName=@PublisherName),

Authorld = (select Authorld from AUTHOR where AuthorName=@ AuthorName),
Categoryld = (select Categoryld from CATEGORY where CategoryName=@ CategoryName)
WHERE Bookld = @Bookld

GO

(DeleteBook { G2 NBR t N2OSRdAzNBY

CREATE PROCEDURE DeleteBook
@Bookld int
AS

13C
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delete from BOOK where Bookld=@Bookld
GO

We insert theStored Proceduresising SQL Server Management Studithe same way as
for the tables.

17.1.3 Index (Start Page)

We start by creating the start page of our application (IndexroghiSed~igurel7-8

BookApp Home Books

Book Store

Welcome to my Book Store

Figurel7-8: Start Page Index

17.1.4 Models

Then we create our models or classes.
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® - o =

0| @ -2 8|9 -0 | Debug - AnycRU - P lisExpress - ¢ - | 51 | LiveShare 5T

p¢) File Edit View Project Buid Debug Test Analze Tools Extensions Window Help  Search (Ctil+Q) P

Bookdpp & X Solution Explorer .'E:
. S
RE-|o-5aBm 3
Ovenview Search Solution Explorer (Ctri+") 2
Add New Item - BookApp ? X 127 Solution 'BookApp' (1 of 1 project) =
Connected Servi 4 T BookApp
« e ol B
nstalles Sort by: | Default Search (Ctrl+E) P O e
Service Referenct s '_i ~ E—— b 5 Dependencies
Class Visual C2# ype:
b ASP.NET Core . b Properties
Publish An empty class declaration
b @ wwwroot
b Online 0 Interface Visual C# Models
o b i Pages
!'_sj Contraller Class Visual C# b IT appseitingsjson
- b o Program.cs
,';'] 4P| Controller Class Visual C# b Startup.cs
@ Rezor Component Visual C2
e
|-§I Razor Page Visual C#
o
0] Razor View Visual C#
o
@] RezorLayout Visual C2
s
Rl CodeFie Visual C#
-
@]  Razor View Start Visual C2
e
] Rszor View Imports Visual C2
o
f'_sj Tag Helper Class Visual C2 o
,—']c- Middenare 1 B NewFolder Folder Properties -
% iddlewsre Class isual
J )
BN Startup Class Visual G2 = Folder Name NewFolder
Nome o i Full Path C\Users\hansha\OneDrive)
Folder Name
Name of this folder.

Figurel7-9: Creating the Modsl

Code:
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Books.cs = | —

Bookipp

vI *z Bookdpp.Models.Book

1 Flusing-System;
using-System.Collections.Generic;
using-System.Data;

| using-System.Data.5qlClient;

Flnamespace - BookApp.Models
1

R IV R S RV N ]

[&i]

1@

11

12

13

-string-AuthorName-{-get; -set; -}

14

-string-CategoryName-{-get; -set; -}

15
16
17 et public- List(Bcck)-GetBans{str‘ing-connectionstringjlzl
52
53 Fo-e e public -Book-GetBookData(string- connectionString, -int-hnokld}llzl
54

85 Be---i--- public
112

~wold- CI"EEtEBDDk(StPIﬂg' connectionString, -Book- huakjlzl

113 R public-void-EditBook(string-connectionsString, -Bcck-book]lzl
141
142 B public -void-DeleteBook(string-connectionString, -int-hu:unkId:JI:l
166
167 Cd
168 |
169 1

17a v

Figurel7-10: Book Class

BookClass:

using
using
using
using

System;
System.Collections.Generic;
System.Data;
System.Data.Sq|lClient;

namespace BookApp.Models

public class Book
{
public int Bookld{ get; set;}
public  string  Title { get; set;}
public string Isbn{ get; set;}
public  string  PublisherName { get ; set;}
public  string  AuthorName { get; set;}
public string  CategoryName{ get; set;}
é
public  List<Book> GetBooks (string  connectionString) {

13:
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public Book GetBookData (string  connectionString, int  bookld) {}
public void CreateBook (string  connectionString, Book book) {
public void EditBook (string connectionString, Book book) {
public  void DeleteBook (string  connectionString, int  bookld) {}
}
}
GetBooksMethod:
public List<Book> GetBooks( string connectionString)
{
List<Book> bookList = new List<Book>();
SglConnection con = new SqglConnection(connectionString);
string selectSQL = "select Bookld, Title, Isbn, PublisherName,
AuthorName, CategoryName from GetBookData ";
con.Open( );
SglCommand cmd = new SglCommand(selectSQL, con);
SqlDataReader dr = cmd.ExecuteReader();
if (dr != null)
{
while (dr.Read())
{
Book book = new Book();
book.Bookld = Convert.Tolnt32(dr["Bookld"]);
book.Title = dr["Title"]. ToString();
book.Isbn = dr["ISBN"].ToString();
book.PublisherName = dr["PublisherName"]. ToString();
book.AuthorName = dr["AuthorName"].ToStri ng();
book.CategoryName = dr["CategoryName"].ToString();
bookList.Add(book);
}
return bookList;
}
GetBookDataMethod:

public Book GetBookData (string connectionString, int bookld)
{
SqlConnection con = new SglConnectio n(connectionString);
string selectSQL = "select Bookld, Title, Isbn, PublisherName,
AuthorName, CategoryName
from GetBookData where Bookld =" + bookld,;
con.Open();
SglCommand cmd = new SglCommand(select SQL, con);
SglDataReader dr = cmd.ExecuteReader();

Book book = new Book();
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if (dr != null)
while (dr.Read())
{

book.Bookld = Convert.Tolnt32(dr["Bookld"]);
book.Title = dr["Title"]. ToString();

book.Isbn = dr["ISBN"].ToString();
book.PublisherName = dr["PublisherName"]. ToString();
book.AuthorName = dr["AuthorName"]. ToString();

17 CRUDApplications

book.CategoryName = dr["CategoryName"]. ToString();
}
}
return book;
}
CreateBookViethod:
public void CreateBook (string connectionString, Book book)
{
try
using (SqglConnection con = new
SqlConnection(connectionString))
{
SqglCommand cmd = new SglCommand(*  CreateBook ", con);
cmd.CommandType = CommandType. StoredProcedure ;
cmd.Parameters.Add(new SqlParameter("@Title", book.Title));
cmd.Parameters.Add(new SqlParameter("@Isbn", book.Isbn));
cmd.Parameters.Add(new SqlParameter("@PublisherName",
book.PublisherName));
cmd.Parameters.Add(new SqlParameter("@AuthorName”,
book.AuthorName));
cmd.Parameters.Add(new SqlParameter("@CategoryName",
book.CategoryName));
con.Open();
cmd.ExecuteNonQuery();
con.Close();
}
} _
catch (Exception ex)
throw ex;
}
}
EditBookMethod:

public void EditBook (string connectionString, Book book)

{
try
{

using (SqglConnection con = new
SqlConnection(connectionString))

SglCommand cmd = new SglCommand(*  UpdateBook ", con);
cmd.CommandType = CommandType. StoredProcedure

cmd.Parameters.Add(new SqlParameter("@Bookld", book.Bookld));
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cmd.Parame ters.Add(new SqglParameter("@Title", book.Title));
cmd.Parameters.Add(new SqlParameter("@Isbn", book.Isbn));
cmd.Parameters.Add(new SglParameter("@PublisherName",
book.PublisherName));
cmd.Parameters.Add(  new SqglParameter("@AuthorName",
book.AuthorName));
cmd.Parameters.Add(new SglParameter("@CategoryName",
book.CategoryName));

con.Open();

cmd.ExecuteNonQuery();
con.Close();

}

catch (Exception ex)

throw ex;
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DeleteBookMethod:

public void DeleteBook (string connectionString, int bookld)

{
try

using (SglConnection con = new
SqglConnection(connectionString))

SglCommand cmd = new SglCommand(" DeleteBook ", con);
cmd.CommandType = CommandType. StoredProcedure ;
cmd.Parameters.Add(new SqlParameter("@Bookld", bookld));
con.Op en();

cmd.ExecuteNonQuery();

con.Close();

}

catch (Exception ex)

throw ex;

NuGetPackages:

We need to install the System.Data.SqlClient.
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B¢ Fie Edit View Project Buid Debug Test Analze Tools Extensions Window Help  Search (Ctil+Q) p BookApp g
‘fe-o /@G- m « ¢ | Debug - AnyCPU - b sEpress - ¢ - B @ L
NuGet: BookApp + X [l ution Explorer >
-l -5 8 =
Browse Installed Updates NuGet Package Manager: BookApp @&-lo-s @
Search Selution Explorer (Crl+) P~
system.data % = ¢ [ Include prerelease Package source: | nugetorg - & 53 Solution "BookApp' (1 of 1 project)
BookApp
- . Cp Connected Services
System.Data.SqlClient @ & nugstorg b Dependencies
System.Data.SqiClient & by Microscft, 64.4M downloads V480 > Propeties
Provides the data provider for SQL Server. These classes provide access to versions of SQL Server and b @ wwwroot
encapsulate database-specific protocols, including tabular data stream (TDS) Version: | Latest stable 480 nstall 1 o] Modek
b Bookscs
System.I0 & by M 87.8M download v430
YSIEmI0 © by Wit 87.5M st © opin R
Provides base input and output (1/0) types, including System.I0.Stream, System.I0 StreamReader and b £T appsettingsjson
System.I0.StreamWriter, that allow reading and writing to data streams > o Program.cs
Description b e Startup.cs
.Runti i 431
System.Runtime & by Microsoft, 95.2M downloads * Provides the data provider for SQL Server. These classes
Provides the fundamental primitives, classes and base classes that define commonly-used value and provide access to versions of SOL Server and encapsulate
reference data types, events and event handlers, interfaces, attributes, and exceptions. This packages r... database-specific protocols, including tabular data stream
5
W System.Data.Common & by Microsoft, 35.4M downloads v4.3.0
Commonly Used Types:
Provides the base abstract classes, including System.Data.DbConnection and Syetem.DataSqlClient SqiConnection
System.Data.DbCommand, for all data providers. Syetem.DataSalClient SqlException
System.Data.SlClient.SqlParameter
System.Collections.Immutable @ by Microsoft, 120M downloads V170 System.Data.5qIDbType
This package provides collections that are thread safe and guaranteed to never change their contents, ?“E""Bm'z‘?E:'E”tz‘*lgmf‘“d:’
also known as immutable collections. Like sirings, any methods that perform medifications will net ... ystem.Data.3q|Client.5qIComman
System.Data.SqlClient.Sql Transaction
o System.Data.Sq|Client.SqlParameterCollection
System.C @ by Microsoft, 115M downloads vAT0 System.Data.Sq|Client.SqIClientFactory
Provides attributes that are used to define metadata for objects used as data sources.
When using NuGet 3.x this package requires at least version
34,
P ~ 7>
System.ComponentModel & by Microsoft, 98.5M downloads v430 Version: 480
Provides interfaces for the editing and change tracking of objects used as data sources. Author(s: Mierosoft
License: MIT
System.Security.Cryptography.ProtectedData & by Microsoft, 40M downloads va7.0 Date published: Tuesday, December 3, 2019 (12/3/2019)
Provides access to Windows Data Protection Api Project URL:  htps//github.com/dotnet/corets
Report Abuse:  httpsy//www.nuget.org/packages/
9 System.Spatial & by Microsoft Corporation, 54.4M downloads v5.84 System.Data.Sq|Client/4.8.0/ReportAbuse
Contains classes and methods that facilitate geography and geometry spatial operations. Targets NET Tags:
40, Silverlight 4.0 or .NET Portable Lib with support for .NET 4.0, SL 5.0, Win Phone & Win Phone 8.1,
Dependencies
System Xml.ReaderWriter & by Microsoft, 81.7M downloads w431 MonoAndroid Versionv1.0
Provides provides a fast, non-cached, forward-only way to read and write Extensible Markup Language o dependencies
(XML) data. = - o

Figurel7-11.

Install NuGePackages
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17.1.5 Show Books

We start creating our web pages.
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BookApp Home Books

Below you see all the Bocks in the Book Store:
Bookld Title ISBN Publisher Author Category Action
1 Introduction to Linear Algebra 0-07-066781-0 Prentice Hall Gilbert Strang Science Delete Book
2 Modern Control System 1-08-890781-0 Wiley Dorf Bishop Programming Delete Book
3 The Lord of the Rings 2-09-066556-2 McGraw-Hill J.RR Tolkien Novel Delete Book
4 Python 55555 Halvorsen Hans-Petter Programming Delete Book

© 2019 - BookApp - Privacy

Figurel7-12: Show Lists of Books stored in the Database

Books.cshtml:

@page
@model BookApp.Pages.BooksModel
@{
ViewData["Title"] = "Books";
}

<div>
<h1>Books</h1>
Below you see all the Books in the Book Store:<br />

<table class="table">
<thead>
<tr>
<th>Bookld</th>
<th>Title</th>
<th>ISBN</th>
<th>Publisher</th>
<th>Author</th>
<th>Category</th>
<th>Action</th>
</tr>
</thead>
<tbody>
@foreach (var book in Model.books)
{<tr>
<td> @book.Bookld </td>

<td>
<a href="./EditBook?bookid=@book.B ookld">
@book.Title
</a> </td>

<td> @book.Isbn </td>
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<td> @book.PublisherName </td>
<td> @book.AuthorName </td>
<td> @book.CategoryNa  me </td>
<td><a href="./DeleteBook?bookid=@book.Bookld"
class="btn btn - danger" role="button">Delete
Book</a> </td>
</tr>

}
</tbody>
</table>
<a href="./NewBook" class="btn btn - info" role="button">New Book</a>

</div>

Books.cshtml.cs:

é
using BookApp.Models;

namespace BookApp.Pages
public class BooksModel : PageModel
readonly IConfiguration _configuration;
public List<Book> books = new List<Book>();
string connectionString;

public BooksModel(IConfiguration configuration)

{ _configuration = configuration;

}

public void OnGet()

{
books = GetBookList();

}

private List<Book> GetBookList()

{ connectionString =
_configuration.GetConnectionString("ConnectionString");
List<Book> bookList = new List<Book>();
Book book = new Book();
bookList = book.GetBooks(connectionString);

) return bookList;

17.1.6 New Bok

We create the «New Book» page.




BookApp Home Books

New Book
Title:
|
ISBN:
Publisher:
Author:
Category:

Save

© 2019 - BookApp - Privacy
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Figurel7-13: New Book

NewBook.cshtml:

@page
@model BookApp.Pages.NewBookModel
@
ViewData["Title"] = "New Book";
}
<div>

<h1>New Book</h1>
<form name="bookForm" id="bookForm" method="post">

Title:

<br />

<input name="bookTitle" type="text" class="form
input - Ig" autofocus required />

<br />

ISBN:

<br />

<input nam e="booklsbn" type="text" class="form
input - Ig" required />

<br />

Publisher:

<br />

<input name="bookPublisher" type="text" class="form
input - Ig" required />

<br />

Autho r:
<br />
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<input name="bookAuthor" type="text" class="form - control
input - lg" required />

<br />

Category:

<br />

<input name="bookCategory" type="text" class="form - control
input - Ig" required />

<br />

<input id="saveButton" type="submit" value="Save" class="btn
btn - info" />

</form>

</div>

17 CRUDApplications

NewBook.cshtml.cs:

é
using B ookApp.Models;

namespace BookApp.Pages

public class NewBookModel : PageModel

{

readonly IConfiguration _configuration;

public string connectionString;

public NewBookModel(IConfiguration configuration)

{
_configuration = configuration;

}

public void OnGet()

{

}

public void OnPost ()

{
Book book = new Book();
book.Title = Request.Form ["bookTitle";
book.Isbn = Request.Form ["bookisbn];
book.PublisherName = Request.Form ['bookPublisher"];
book.AuthorName = Request.Form ['bookAuthor];
book.CategoryName = Request.Form ['bookCategory"];
connectio nString =
_configuration. GetConnectionString ("ConnectionString™);
book.CreateBook(connectionString, book);
Response.Redirect("./Books");

}

}

17.1.7 Edit Book

We create the «Edit Book» page.
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Home Bocks

BookApp

Edit Book

Title:
Pytho n|

ISBN:
55555

Publisher:

Halvorsen

Author:

Hans-Petter

Category:

Programming

Save

© 2019 - BookApp - Privacy

Figurel7-14: Edit Book

EditBook.cshtml:

17 CRUDApplications

@page
@model BookApp.Pages.EditBookModel
@{

}

ViewData["Title"] = "Edit Book";

<div>

<h1>Edit Book</h1>

<form name="bookForm" id="bookForm" method="post">

<input name="bookld" type="text"

value="@Model.bookdb.Bookld" hidden/>

Title:
<br />

<input name="bookTitle" type="text"
value="@Model.bookdb.Title" class="form

autofocus re
<br />

quired />

ISBN:
<br />

<input name="booklsbn" type="text"
value="@Model.bookdb.Isbn" class="form

required />
<br />

Publisher:
<br />

<input name="bookPublisher" type="text"
value="@Model.bookdb.PublisherName" class="form

14z
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input - Ig" required />
<br />

Author:

<br />

<input name="bookAuthor" type="text"
value="@ Model.bookdb.AuthorName" class="form
Ig" required />

<br />

Category:

<br />

<input name="bookCategory" type="text"
value="@Model.bookdbh.CategoryName" class="form
input -Ilg " required />

<br />

- control input

- control

<input id="saveButton" type="submit" value="Save" class="btn

btn - info" />
</form>

</div>

17 CRUDApplications

EditBook.cshtml.cs:

Esing BookApp.Models;
namespace BookApp.Pages
public class EditBookModel : PageModel
{ readonly IConfiguration _configuration;
public Book bookdb = new Book();

public string connectionString;

public int bookld;

public EditBookModel(IConfiguration con figuration)
{
_configuration = configuration;
}
public void OnGet()
{
bookld = Convert.Tolnt16(Request.Query["bookid"]);
Book book = new Book();
connectionString =
_configuration.GetConnectionString("ConnectionString");
bookdb = book.GetBookData(connectionString, bookld);
}
public void OnPost ()
{

Book book = new Book();

book.Bookld = Convert.Tolnt16(Request.Form[*"bookld"]);

book.Title = Request.Form['bookTitle"];
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book.Isbn = Request.Form["booklIsbn"];
book.PublisherName = Request.Form["bookPublisher"];
book.AuthorNa me = Request.Form["bookAuthor"];
book.CategoryName = Request.Form["bookCategory"];

connectionString =
_configuration.GetConnectionString("ConnectionString");

book.EditBook(connectionString, book);

Response.Redirect("./Books");

17.1.8 Delete Book

We add functionality for deleting existing books.

BookApp Home Books

Below you see all the Books in the Book Store: e
Bookid Title ISBN Publisher Author Category Action
1 Introduction to Linear Algebra 0-07-066781-0 Prentice Hall Gilbert Strang Science Delete Book
2 Modern Control System 1-08-890781-0 Wiley Darf Bishop Programming Delete Book
3 The Lord of the Rings 2-09-066556-2 McGraw-Hill J.R.R Tolkien Novel Delete Book
4 Python 55555 Halvorsen Hans-Petter Programming Delete Book

© 2019 - BookApp - Privacy

Figurel7-15: Delete Book

DeleteBook.cshtml.cs:

é
using BookApp.Models;
using Microsoft.Extensions.Configuration;
namespace BookApp.Pages
public class DeleteBookModel : PageModel

readonly IConfiguration _configuration;
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public string connectionString;

public int bookld;

public DeleteBoo kModel(IConfiguration configuration)
{ _configuration = configuration;

i)ublic void OnGet()

{ bookld = Convert.Tolnt16(Request.Query["bookid"]);

connectionString =
_configuration.GetConnectionString("ConnectionString");

Book book = new Book();
book.DeleteBook(connectionString, bookld);

Response.Redirect("./Books");

14¢




Part 6 Additional
ASP.NET Core
Features

Here will some additional ASP.NET Core features be preséikethe use of Session

variables
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18 Session Data

HTTP is a stateless protocithout taking additional steps, HTTP requests are
independent messages thdb notretain user values or app state. We will see how we can
use something calle8ession variablefor sharing information betweedifferent web

pages.

Typically, we need to share information between 2 different web pages as shdvigure
18-1.

Web Page 1 Web Page 2

A Data A

N

Share Data between
2 Web Pages

Figurel8-1: Share information between 2 different web pages

Very ofen we also need to share data between multiple web pages, this codtugbe
information, etc. Sed-igurel8-2.
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18 Session Data

Figurel8-2: Share Data between multiple Web Pages

In a web page, thetate can be stored using several approaches:
A Cookies
A Session State
A TempData
A Query String
A Hidden fields
A Etc.
Here we will focus on Session state and Session variables.

Session state is a mechanism that enables you to store and retrieve user specific values
temporarily. The default time is 20 minutes (but can be configured if necessary).

These values can be stored for the duration of the visitor's session on yout sae.be
used to share data between different web pages. It can, e.g., be used to stormation if
the user is logged on to the application or not and th&ername

18.1 Session State in ASP.NET Core

Session management in ASP.NET Core is not enabled by default.
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https://docs.microsoft.com/en-us/aspnet/core/fundamentals/app-state
https://www.learnrazorpages.com/razor-pages/session-state












https://developers.google.com/chart
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https://www.microsoft.com/en-us/account/authenticator





















https://docs.microsoft.com/en-us/aspnet/core/security/authentication/identity
https://docs.microsoft.com/en-us/aspnet/core/security/authentication/identity
https://docs.microsoft.com/en-us/aspnet/core/security/authentication/scaffold-identity
https://docs.microsoft.com/en-us/aspnet/core/security/authentication/scaffold-identity
https://docs.microsoft.com/en-us/aspnet/core/security/authentication/accconfirm
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