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Introduction

* A basic Database Communication example will be
given using ASP.NET Core.

* |If you have never used AP.NET Core, | suggest the
following Videos:

— ASP.NET Core - Hello World
https://youtu.be/lcQsWYegQXK4

— ASP.NET Core — Introduction
https://youtu.be/zkOtiBcwoS8s



https://youtu.be/lcQsWYgQXK4
https://youtu.be/zkOtiBcwo8s

ASP.NET Core Web Application

The following Application will be demonstrated here:

< | [ Measurement Paramete X | 4+ 25 o X
&< O I} & | https://localhost:44307/Measurement 3% »>= /. =4
G Google H) Hans-Petter Halvorse By Google Translate ':::' Canvas " minusn.no Jg cPanel m Digi @ ITavisen MW MacWorld Sverige @ YouTube %

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
Wind Speed m/s
We will retrieve i Direion begrecs
these data from a . -
SQL Server Database oo Raciation Wy
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SQL Server



SQL Server

 We will use SQL Server in this example as our
database.

* You should have SQL Server locally installed on
your computer

* SQL Server Express is recommended.



Database



SQL Server - Create Database

{f:-‘* Solution1 - Microsoft SQL Server Management Studio Quick Launch (Ctrl+Q) P = B X
File Edit View Project Debug Tools Windi g EII\ «
. New Database b
o - 8- 0-2 | D NewQuery |
- Selecta page C - -
Script v Help
Object Explorer 27 General S &
%4 Options
-~ 3 [ =
Comnect~ 33 33 o3 2 Fiegoups Database name: MEASUREMENTDS ]
= [ XPS15SHPH\SQLEXPRESS (SQL Server 13.0.1742 - sa) Owner: l<defauh> ‘
= 3 Databases
@ [3 System Databases
@ |J BLOG
@ |J BOOK Database files:
@ |J BOOKDB Logical Name  File Type  Filegroup Initial Size (MB)  Autogrowth / Maxsize
= u BOOKS MEASURE... ROWS... PRIMARY By 64 MB, Unlimited
@ [J DATALOGGING MEASURE..  LOG Not Appiicable ~ 8 By 64 MB, Unimited
® | J DMM
@ | J DELETEME
= \J MEASUREMENTSYSTEM
@ |[J TEST
@ | J WEATHERSYSTEM
@ 3 Security Connection
(# 3 Server Objects
_— Server:
& [ Replication XPS15HPH\SQLEXPRESS
& [ Management Connection:
sa
37 View connection properties
Progress
@ Eror occurred < 2
Add Remove
Cancel




Database Table

CREATE TABLE [MEASUREMENT]
(

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

go

You can use SQL Server Management Studio in order to run this SQL Script



Initial Data

In order to be able to retrieve some data, we start by manually entering some data into
our MEASUREMENT table using the SQL Server Management Studio:

AL XPS15HPH\SQLEXPRESS.MEASUREMENTDB - dbo.MEASUREMENT - Microsoft SQL Server Management Studio Quick Launch (Ctrl+Q) Pl - B x
File Edit View Project Debug QueryDesigner Tools Window Help %
EQ@ v ‘ 3~ L rF‘_:lNeruery D‘;‘Eﬂfﬁ%‘ & ‘ - v‘@‘ Generic Debugger ~

et e i ETECESEEITEGE |
Connect~ 47 43 ¢ S Measurementld  MeasurementName Unit
= [ XPS1SHPH\SQLEXPRESS (SQL Server 13.0.1742 - sa) - 1 Temperature Celsius
=) 3 Databases 2 Humidity %

@ [ System Databases 3 Barometric Pressure hPa

® (g BLoG 4 Wind Speed m/s

@ |J BOOK = o

@ |J BOOKDB 5 Wind Direction Degrees

® [J BOOKS 6 Rain mm

@ | J DATALOGGING 7 Solar Radiation W/m2

& |J DMM »o | NULL NULL

@ | J DELETEME

@ | J MEASUREMENTSYSTEM

@ |J TEST

@ | J WEATHERSYSTEM

|J MEASUREMENTDB

# (3 Database Diagrams

1 Tables

[# [ System Tables

# [J FileTables

@ = dbo.MEASUREMENT

@ = dbo.MEASUREMENTDATA
3 Views

3 Synonyms

3 Programmability

[ Service Broker

[_3 Storage

3 Security

ecurity ~v@l4 4|8 of 8

]

BE®B®

B ®
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Create New Project

Create a new project

Recent project templates

<D ASP.NET Core Web Application c#

) ?rSalj‘:‘l:i/TO:I:’)eb Application (NET c*
ASP.NET Web Application (NET Visual Basic
Framework)

Windows Forms App (.NET Core) c#

1 Python Application Python

Windows Forms App (.NET Framework) c#

Clear all

cz - Windows v Web v

ASP.NET Core Web Application

Project templates for creating ASP.NET Core web apps and web APIs for Windows,
Linux and macOS using .NET Core or .NET Framework. Create web apps with Razor
Pages, MVC, or Single Page Apps (SPA) using Angular, React, or React + Redux.

c# Linux macOS Windows Cloud Service Web

Blazor App

Project templates for creating Blazor apps that that run on the server in an ASP.NET
Core app or in the browser on WebAssembly. These templates can be used to build
web apps with rich dynamic user interfaces (Uls).

c# Linux macOS Windows Cloud Web

gRPC gRPC Service
A project template for creating a gRPC ASP.NET Core service using .NET Core.
(<3 Linux macOS Windows Cloud Service Web

Di@ Razor Class Library
)1

A project template for creating a Razor class library.
c# Linux macOS Windows Library Web
cj NUnit Test Project (.NET Core)

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

Back
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Select ASP.NET Core Web

Application

Create a new ASP.NET Core web application

’.NET Core ~| | ASP.NET Core 3.1 -

m Empty

An empty project template for creating an ASP.NET Core application. This template does not have any content in it.

E API

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.

Web Application

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

@ Web Application (Model-View-Controller)

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

e 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 React.js

((:\b React.js and Redux
A project template for creating an ASP.NET Core application with React.js and Redux

Get additional project templates

Authentication
No Authentication

Change

Advanced
Configure for HTTPS

D Enable Docker Support
(Requires Docker Desktop)

Author: Microsoft
Source: .NET Core 3.1.0

Back
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ADO.NET

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

* System.Data.SqlClient (or the newer
Microsoft.Data.SqlClient) is the provider or

namespace you typically use to connect to an SQL
Server.

* Typically we need to add the necessary NuGet
package for that.

NuGet is the package manager for .NET. The NuGet client tools provide the ability to produce and consume packages.



Create Database Class

&1 MeasurementApp ~ | #3 MeasurementApp.Model.Measurement +| @ GetMeasurmentParameters()

Measurement.cs + X

1 -lusing-System;
2 using-System.Collections.Generic;
3 ising-System.Data.SqlClient;

* We start by creating a Models folder in

7 {

o [ —— our project using the Solutions Explorer
?; pic in esnrenrts (s )  Then we create a new Class

o [ B e vt { g oo (“Measurement.cs”)

B~ ———— « Then we create C# Code for retrieving

ListcMeasurement> -mcasurementparamcterList -o-new-List<Heasul data from the Database

string-connectionString-=-"DATA-SOURCE=dmsserver.database.wing

SglConnecition- con-=-new-SglConnection(connectionString);
string-sqlQuery-=-"select-MeasurementId, -MeasurementName, -Unit-from-MEASUREMENT";
con.Open();

SglCommand - cmd-=-new-SqlCommand(sqlQuery, -con);
SglDataReader-dr-=-cmd.ExecuteReader();

- if-(dr-!=-null)

{
= while- (dr.Read())
s

R e 15



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

namespace MeasurementApp.Model

{

public class Measurement

{

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

public List<Measurement> GetMeasurmentParameters ()

{

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

string connectionString = "DATA SOURCE=xxx;UID=sa; PWD=xxx; DATABASE=MEASUREMENTDB" ;
SglConnection con = new SglConnection (connectionString) ;

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

SglCommand cmd = new SqlCommand (sqlQuery, con) ;

SglDataReader dr = cmd.ExecuteReader() ;

if (dr != null)

{
while (dr.Read())

{

Measurement measurmentParameter = new Measurement () ;
measurmentParameter.MeasurementId = Convert.ToInt32 (dr["MeasurementId"]) ;
measurmentParameter.MeasurementName = dr["MeasurementName"].ToString() ;

measurmentParameter.MeasurementUnit = dr["Unit"].ToString() ;

measurementParameterList.Add (measurmentParameter) ;

}

return measurementParameterList;

Measurement.cs

16



Connection String

As you see the connection string to the database is hardcoded inside the
“Measurement”class (A better approach will be presented later):

string connectionString = "DATA SOURCE=xxx;UID=sa; PWD=xxx; DATABASE=MEASUREMENTDB";

Just replace the “xxx” with the settings for your database.

e DATA SOURCE — The name of your SQL Server

e UID —your User Name that you need to connect to the SQL Server
* PWD - Your Password

 DATABASE — The Name of your Dataabase



NuGet

Make sure to install the necessary NuGet package(s). We will use the System.Data.SqlClient

Browse Installed  Updates NuGet Package Manager: MeasurementApp

sql M) D Include prerelease Package source: |nugetorg v %

System.Data.SqlClient & & nuget.org

System.Data.SqlClient & by Microsoft, 64.1M downloads v4.8.0
Provides the data provider for SQL 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
'e 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 i X 4.7.0 . .
runtime.native.System.Data.SqlClient.sni & by Microsoft, 34.6M downloads v Provides the data providerfor SQL Server, These classes
lqternal implementation package not meant for direct consumption. Please do not reference provide access to versions of SQL Server and encapsulate
directly. database-specific protocols, including tabular data stream
(TDS)
° Microsoft.Extensions.Caching.SqlServer & by Microsoft, 19.4M downloads v3.1.0
Distributed cache impl ion of Microsoft.Extensions.Caching.Distributed. IDistributedCach Commonly Used Types:
|§tr| ut.e cache implementation of Microsoft.Extensions.Caching.Distributed.|DistributedCache System.Data.SqlClient.SqlConnection
using Microsoft SQL Server.

System.Data.SqlClient.SqlException
i System.Data.SqlClient.SqlParameter
weo  MySql.Data @ by Oracle, 10.3M downloads v8.0.18 System.Data.SqIDbType

MySql.Data.MySqlClient .Net Core Class Library gﬁ:mg:::gg:g:::::gg:gg‘;‘::::g
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An ASP.NET Core Web Page consist of the
following:

e “Measurment.cshtml” - HTML/Razor code

 “Measurement.cshtml.cs” - Page Model
(Code behind C# File)



Page Model (Code behind C# File)

w File Edit View Project Build Debug Test Analyze Tools Extensions Window Help Search (Ctrl+Q) P MeasurementApp c - [m] X
s |2 LiveShare &7

0-0|E-2 B #|9 - -| Debug - AnyCPU - P ISEpress - ¢ | 5 Ao o |

Toolbox v 1 X Measurement.cshtml Measurement.cshtml.cs & X > Solution Explorer v 1 5
@
/ A / / = - e
Search Toolbox £ - B B MeasurementApp -| #3 MeasurementApp.Pages.MeasurementModel ]0 measurementParameterList @ 8- ‘ -5 d B[ 3
4 General 19 Bhsing System; + &
2 using-System.Collections.Generic; . [ Search Solution Explorer (Ctrl+") P~ gc
o 3 using-Microsoft.AspNetCore.Mvc; T | 1 Solution 'MeasurementApp' (1 of 1 project) i
There are no usable controls in this group. " using -Microsoft.AspNetCore . Mvc.RazorPages: -
Drag an item onto this text to add it to the ine -Asp o BEsS 4 ] MeasurementApp
toolbox. 5 using-MeasurementApp.Model; & Connected Services
° b Dependencies
7 =Inamespace-MeasurementApp.Pages » ,’ Properties
8
¢ S references b @& wwwroot
9 E---public-class-MeasurementModel- : -PageModel 4 = Model
1e Rt b € Measurement.cs
1 4 Pages
12 | et public Measurement>-measurementParameterList-=-new-List<Measurement>(); 4 Shared
3 [E----:---public-void-OnGet() _Layrout‘.cshtn'fl )
14 _ValidationScriptsPartial.cshtml
15 IR EEREEE Measurement-measurement -=-new-Measurement(); Viewlmports.cshtml
16
17 ¢ : - -measurementParameterList-=-measurement.GetMeasurmentParameters(); b
18 : } b
;Z ¥ 4 Measurement.cshtml
21 —} b Measurement.cshtml.cs
b %y _Pages_Measurement
b Privacy.cshtml
b £T appsettings,json v
v
i v I X
“Measurement.cshtml.cs” gaeeee L e s
. . -
v I X
Entire Solution - || 0rrors || & 0Warnings || @) 0Messages | ®¢ | Build + IntelliSense ~ | Search Error List P~
™ Code  Description Project File Line  Supp...
S TAREY Output

[J Ready A Add to Source Control a Q



using System;

using System.Collections.Generic;

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 () ;



Razor Page

Then we can make the contents of the “Measurement.cshtml” file

& - O X

|& Live Share g

Toolbox PO Measurement.cshtml & X UEEIERTE R R

~  Solution Explorer v o x

1=}
]
1 @page -5 [
Search Toolbox P~ 1 += P . 3
2 (@model -MeasurementApp.Pages.MeasurementModel - & & @ = B | M %
BAEIME 3 @{ Search Solution Explorer (Ctrl+") L~ 5
b General 4 - vi "Ti "= . = 8
N ViewData["Title"] Measurement -Parameters”; Tl Solution ‘MeasurementApp' (1 of 1 project) | & -
: ¥ 4 & MeasurementApp
5 = <div> & Connected Services
8 P = Dependencies
9 - -<h1>Measurement-Parameters</h1l> b Properties
10 > @& wwwroot
11 Below-you-see-all-the-Measurement-Names-registered-in-the-Database:| 4 Model
:‘2 P ©* Measurement.cs
13 =) : <table-class="table"> / Pages
14 2 <thead>
- Shared
15 =] - - <tr>
16 : : <th>MeasurementId</th> Layout.cshtml
17 . <th>Measurement -Name</th> _ValidationScriptsPartial.cshtml
18 - - - ---<th>Unit</th> _Viewlmports.cshtml
19 . . </tr> _ViewStart.cshtml
20 </thead> Error.cshtml
2L 5 ) “<tbody> X } Index.cshtml
22 =] ¢ ¢ T @foreach- (var-measurement-in-Model.measurementParameterList) e il
2-') = - - { <tr> b ©* Measurement.cshtml.cs
25 : : t - 1o -<td>-@measurement.MeasurementId</td> b ¥z _Pages Measurement
26 -t ARt e i - -<td>-@measurement.MeasurementName</td> b Privacy.cshtml
27 - - - - - -<td>-@measurement.MeasurementUnit</td> b &T appsettings.json
28 . . . C</tr> P ©* Program.cs
29 HE P c# Startup.cs
30 - -</tbody> -
31 s </table> Properties v o X

@xxx is the Razor code. The Razor code is executed on the server before the web page is sent to the client (web browser).

We use a “foreach” to create the contents inside a HTML table.

The “Model.” variable is used to retrieve data from the Page Model file (“Measurement.cshtml.cs”).
All public variables that are created in the Measurement.cshtml .cs file are available in the Measurement.cshtml file by using
@Model.<variablename>.




@page
@model MeasurementApp.Pages.MeasurementModel
@
ViewData["Title"] = "Measurement Parameters";

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

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

</div>

“Measurement.cshtml.cs”




Run the Ap

Now we can run the application

B <« | EJ Measurement Paramete X | 4+ v
i L

é

O (Y & | https://localhost:44307/Measurement

G Google E Hans-Petter Halvorse B Google Translate "::' Canvas ™ minusnno J7

MeasurementApp Home Measurement Parameters

Measurement Parameters

plication

= @
* ¥ L e

cPanel m Digi @ ITavisen MW MacWorld Sverige @ YouTube

s

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

Measurementid Measurement Name
1 Temperature

2 Humidity

3 Barometric Pressure
4 Wind Speed

5 Wind Direction

6 Rain

7

Solar Radiation

(@]

2019 - MeasurementApp - Privacy

Unit

Celsius

%

hPa

m/s

Degrees

W/m2

X
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Connection String In
appSettings.json



appSettings.json

"Logging": {
"LogLevel": {
"Default": "Information",
"Microsoft": "Warning",
"Microsoft.Hosting.Lifetime": "Information"
}
}l
"AllowedHosts": "*",
"ConnectionStrings": ({

"ConnectionString": "DATA SOURCE=xxx;UID=xxx;PWD=xxx; DATABASE=xxx"



using System.Data.SglClient;

namespace MeasurementApp.Model

{

public class Measurement

{

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

public List<Measurement> GetMeasurmentParameters (string connectionString)

{

List<Measurement> measurementParameterList = new List<Measurement> () ;
SglConnection con = new SglConnection (connectionString);
string sglQuery = "select MeasurementId, MeasurementName, Unit from MEASUREMENT";
con.Open () ;
SglCommand cmd = new SglCommand (sglQuery, con);
SglDataReader dr = cmd.ExecuteReader () ;
if (dr !'= null)
{
while (dr.Read())
{
Measurement measurmentParameter = new Measurement () ;
measurmentParameter.MeasurementId = Convert.ToInt32 (dr["MeasurementId"]) ;
measurmentParameter.MeasurementName = dr["MeasurementName"].ToString() ;
measurmentParameter.MeasurementUnit = dr["Unit"].ToString();

measurementParameterList.Add (measurmentParameter) ;

}

return measurementParameterList;

Updated “Measurement.cs”




Startup.cs

Then we need to add something to the “Startup.cs” file:

public void ConfigureServices (IServiceCollection services)

{

services.AddRazorPages () ;

services.AddSingleton<IConfiguration> (Configuration) ;

We have added:
services.AddSingleton<IConfiguration>(Configuration);



using System;

using System.Collections.Generic;

using Microsoft.AspNetCore.Mvc; We need tO Update ”Measurement.CShtmI.CS h

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) ;



Run the Application

Now we can run the application. The result should be the same as before

B <& B Measurement Paramete X | 4+ N O
i L %

= O @ £ | https://localhost:44307/Measurement w = 4L e
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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 m/s

5 Wind Direction Degrees
6 Rain mm

7 Solar Radiation W/m2

© 2019 - MeasurementApp - Privacy

X
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