Building An ASP.Net Core Application

ManufacturerManager is a basic .Net Core application used to keep track of manufacturers and
widgets that they produce.

This book will go through the process that | have used from start to finish, describing and explaining
the steps taken and the reasoning behind them. Please note that this is my personal approach based
on other applications on which | have worked. | do not plan to explain every action that is suggested:
this is simply my take on things.

There are one or two business rules that must be taken into consideration:
1) There cannot be two manufacturers with the same name.
2) There cannot be two widgets with the same name made by the same manufacturer.

3) A widget does not have to have a colour, but if pink is chosen as a colour a justification must be
made for this choice.

Microsoft Visual Studio 2019 Community Edition and Microsoft SQL Server Management Studio have
been used throughout. Both of these are free.

Suggested way of using this document and the downloaded solution

Some code will be given in this document but the vast majority of it will be in the
ManufacturerManagerCompleted solution that you downloaded along with this document. | suggest
creating the ManufacturerManager application in this document and copying code from the
completed application (or using Add | Existing Item... in VS) to this one where necessary.

Creating the database

Included with this download you will find a script to create the database that will be the basis of this
application. | have not used the 'Code First' approach as | prefer to create my database myself.

The table structure looks like this:

- @ ManufacturerManager

¥ Database Diagrams

= Tables
+ Systemn Tables
£y FileTables
+ EH dbo.Colour
1 ER dbe.Celourlustification
7 B dbo.Manufacturer
7 BB dbo.ManufacturerStatus
1 EH dbo.StaffMember
# FH dboWidget
# FH dbo.WidgetStatus

and here is a database diagram with all the foreign keys shown:
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Creating the solution and the DataAccess project

In Visual Studio, select File | New | Project, choose 'Class Library (.NET Core):

L—]ﬁc’* Class Library (,MET Core)
% ! A project for creating a class library that targets MET Core,

Far Ty

C# Windows Liru macos Library

and click 'Next'. Configure your new project as follows (choosing your own location, of course):



Configure your new project

Class Libra ry {N ET CDFE} C Windows Linux mac0s Library

Project name

Datafccess

Location

F\Websites', -

Solution name )

ManufacturerfManager

|:| Place solution and project in the same directory

Make sure that you DO NOT select 'Place solution and project in the same directory'. Click 'Create'
and Visual Studio will create your solution and project for you. It will look like this:

Solution Explorer - 0 x
A~ o-Sam ,-=-
Search Solution Explorer (Ctrl+;) P~

fa] Solution '"ManufacturerManager' (1 of 1 project)
4 DataAccess

@ Dependencies

Pc* Classl.cs

We do not require 'Classl.cs' so delete this straight away.

Once you have done this, right click on the project and select 'Properties'. Change the Assembly
name and Default namespace by prepending 'ManufacturerManager.' (note the dot) to the existing

values:
Assembly name: Default namespace:
Manufacturerfanager.Datafccess | |f'-.-'1ar1ufacturerManager.DataAccess

The DataAccess project is going to contain all the classes relating to the tables in the database,
classes to hold business logic, classes to hold validation properties and classes to hold the
configuration information for the objects as well as our database context and an interface used to
ensure that validation information is added to objects where required (Manufacturer and Widget in
the case of this application).



Adding the classes

The next thing to do is add four folders to the DataAccess project: DbClasses, BusinessClasses,
ConfigurationClasses and ModelMetadataClesses. When you have done so your solution should look
like this:

Solution Explorer * 01 X
Wo.- o d@ f-
Search Solution Explorer (Ctrl+;) Fo i

3] Solution 'ManufacturerManager' (1 of 1 project)
4 DataAccess
P S Dependencies
BusinessClasses
ConfigurationClasses
DbClasses
ModelMetadataClesses

DbClasses
Add new classes to DbClasses until you have one class for each of the database tables:

P DbClasses

c* Colour.cs

c# Colourlustification.cs
c# Manufacturer.cs

c# ManufacturerStatus.cs
= StaffMernber.cs

c* Widget.cs

c WidgetStatus.cs

R

In order to keep this document to a reasonable(?) length | will not be showing the code for every
class: these are included in the ManufacturerManagerCompleted application.

We will, however, dissect one class to see what it contains. This is Manufacturer.cs:



Manufacturer.cs” = > |
Datahccess

1 Ehsing System;

2 using System.Collections.Generic;

3 using System.ComponentModel.DataAnnotations;

4 using System.ComponentModel.Datafnnotations.S5chema;

5

] “lnamespace ManufacturerManager.Datalccess

7 1

8 [Table("Manufacturer”)]

B references

g = public partial class Manufacturer

10 {

11 [Key]

12 public int ManufacturerId { get; set; }

13 public string Mame { get; set; }

14 public int StatusId { get; set; }

15 [Column(TypeName = “datetime2™)]

16 public DateTime Created { get; set; }

17 public int CreatedById { get; set; }

13 [Column(TypeName = “datetime2™)]

19 public DateTime LastUpdated { get; set; }

29 public int LastUpdatedById { get; set; }

21 public Manufacturerstatus Manufacturerstatus { get; set; }

22 public ICocllection<Widget:> Widget { get; set; }

23 public staffMember StaffMemberCreated { get; set; }

24 public StaffMember StaffMemberUpdated { get; set; }

25 R

26 3

27

First up we have the required 'using' statements. Then, inside the namespace declaration we have
our class proper. Note the annotation on the class declaration:

[Table("Manufacturer”)]
8 references

public partial class Manufacturer

This tells the Entity Framework Core that this class models the Manufacturer table. Note also that
this class has been declared partial: this is to enable us to add business logic to another part of the
class and keep this class purely for modelling the database table.



The [Key] annotation likewise informs EF Core that Manufacturerld is the primary key column in this
table. The Created and LastUpdated columns are both of type DateTime2 and the appropriate
annotation tells EF Core that this is the case.

We have a public int Statusld property and a public ManufacturerStatus ManufacturerStatus
property to go with it. The ManufacturerStatus property will become a navigation property (on
which more later) and this is how the relationship between a manufacturer and its status is
modelled.

CreatedByld and StaffMemberCreated and LastUpdatedByld and StaffMemberUpdated work in the
same way.

The last thing to mention about this class is this:

public ICcllection<Widget> Widget { get; set; }
A manufacturer has a one-to-many relationship with widget and this is represented by an
ICollection<Widget>. This will be modelled in the widget object by having a public int
Manufacturerld property and a public Manufacturer Manufacturer property. This works in the same
way as the Statusld and ManufacturerStatus properties described above.

BusinessClasses

Add a partial class in the business classes folder for each of the partial classes in the DbClasses
folder:

F BusinessClasses

c# Colour.cs

c# Colourlustification.cs
c# Manufacturer.cs

c# Manufacturerstatus.cs
c# StaffMember.cs

c* Widget.cs

c+ WidgetStatus.cs

VW VT Y " W

Some of these classes will contain business logic - and this is where some people with disagree with
my approach, but as | have said before it is just my approach! - and all of them will contain a
reference to the ModelMedataClass for this object. ModelMetadata will be explained shortly.

Again, in the sake of attempting a little brevity, | shall not give all the code here but it is included in
the ManufacturerManagerCompleted solution. We will take a look at the Manufacturer.cs partial
class. As we can see, it is a bit of a mess:



Manufactarer.cs >« | —

[ DataAccess -*
1% [ g Microsoft.AspNetCore.Mvc;
2 using System.Coli’;ﬁ:‘i’aﬁ‘sﬁ:‘aeneric;
3 using System.ComponentModel.Datafnnotations;
el using System.Ling;
5
6 —namespace ManufacturerManager.Datafccess
7 1
8 [MlodeltetadataTyps (typeof (Manufacturertiodellietadata))]
g = public partial class Manufacturer : TAuditableObject, TVWalidatableObject
18 7
11 private readonly ManufacturerManagerContext _context;
1z
13 - public Manufacturer{ManufacturerManagerContext context)
14 {
15 _context = context;
16 3

This is because of three things:

1) The NuGet package Microsoft.AspNetCore.Mvc.Core package is missing

2) It can't see the ManufacturerModelMetadata class (as it doesn't yet exist)

3) It can't see the IAuditableObject interface (this also doesn't yet exist)

To rectify the first issue we will simply get Visual Studio to install the required package for us: click
the 'Find and install latest version' menu item and Visual Studio will go and get it for you:

Execute Suggested Action

Find and install latest version

I Cancel

Before we go and create the ModelMetadataClass for this object we will quickly solve the other two

issues.

In the root of the DataAccess project create two classes: ManufacturerManagerContext and
IAuditableObject. We will add the contents of ManufacturerManagerContext later, but for now

make sure that the two classes are as follows.

IAuditableObject:



(AuditableObject.cs = > [

Datafccess

1 hsing System;

2

3 —Inamespace ManufacturerManager.Datafccess
4 1

5 public interface IAuditableObject

& 1

7 DateTime Created { get; set; }

&

2] int CreatedById { get; set; }

1a

11 DateTime LastUpdated { get; set; }
1z

13 int LastUpdatedById { get; set; }
14 _ }

15 B

This simply enforces the presence of these properties in any class which implements this interface.
As you can see, these are audit properties - hence the name of the interface.

ManufacturerManagerContext:

ManufacturerManagerContext.cs* = X [QUERIETIES

Dataiccess -| %2 ManufactureiManager DataAccess ManufactureibanagerContext -]
1 Dnamespace ManufacturerManager.Datahccess
2 {
3 @ public class ManufacturerManagerContext : DbContext
4 { 0
5 }
e It Generate class TbContext' in new file
7 Generate class DbContext

Generate new type...

@ Install package ‘EntityFramework’

»

'@ Install package ‘Microsoft EntityFramewerkCore' » [ﬁnda“d.m||msm.sio.. v

3 € OF NaMESPace name ontext' could not be foun
€ 50246 The typ p 'DbC ' could not be found
(are you missing a using directive or an assembly reference?)

Install with package manager..

using Microsoft.EntityFrameworkCore;

namespace ManufacturerManager.DataAccess

Find and install latest version of ‘Microsoft.EntityFrameworkCore'

Preview changes

In order to use DbContext we need to install the Microsoft.EntityFrameworkCore package from

NuGet.

Here is the code once the package has installed:



ManufacturerManagerContext.cs & ){_
[¢#] DataAccess

1 hsing Microsoft.EntityFrameworkCore;

2

3 Flnamespace ManufacturerManager.Datalccess

4 {

5 = public class ManufacturerManagerContext : DbContext

6 1

7 1

8 3}

a

We will come back to this file shortly as it has a very big part to play in our application!

Let us return to the ManufacturerManager partial class in BusinessClasses. Here is the whole file
(any remaining issues with it will be addressed shortly):



Manufactorer.cs -+ >« | —

DataAccess -I *3 ManufacturerMar
1 Flusing Microsoft.AspNetCore.Mvc;
2 using System.Collections.Generic;
3 using System.ComponentModel.Datafnnotations;
- using System.Ling;
5
il ~namespace ManufacturerManager.Datafccess
7|1
8 [ModelMetadataType(typeof(ManufacturerModelMetadata)) ]
15 references
9 E public partial class Manufacturer : IAuditableObject, IValidatableObject
1@ I
11 private readonly ManufacturerManagerContext _context;
1z
13 = public Manufacturer({ManufacturerManagerContext context)
14 {
15 _context = context;
16 }
17
18 = public IEnumerable<ValidationResult:» Validate(ValidationContext validationContext)
19 {
28 var results = new List<ValidationResult>();
21
22 var duplicates = _context.Manufacturer
23 .Where(m =3
24 m.Name.Replace(™ ", "").ToLower() == MName.Replace(" ", "").ToLower()});
25 = if (ManufacturerId > @) // This is an update not an insert
26 {
27 duplicates = duplicates.Where(m => m.Manufacturerld != ManufacturerId);
28 }
29
38 = if (duplicates.Any())
31 {
32 results.Add(new ValidaticnResult(
33 "This Manufacturer already exists in the database”,
34 = new List<strings
a5 {
36 nameoT (Name)
37 s
28 }
39
4@ return results;
41 }
42 3
43 1

First we have our using statements, then comes the namespace declaration followed by the
ModelMetadata annotation and the class declaration. Note that as well as implementing
IAuditableObject (which the interface that we just created) it implements IValidatableObject. This is
a built in interface which provides a way for an object to be validated and it enforces the presence of
the Validate method, which returns an IEnumerable<ValidationResult>.

Next we have a private readonly ManufacturerManagerContext, which is populated in the
constructor into which it is injected.

Let's dissect the Validate method.



Obviously we first need a list of ValidationResult or we will have nothing to hold any errors that we
find.

Next we declare a variable called duplicates and populate it with any manufacturers found in the
_manufacturers where the Name column (changed to lower case and with spaces removed) matches
the value in the Name property (similarly treated) of the manufacture that we are creating.

Of course, if this is an edit there will be a match in the database so we check to see if the value in
the Manufacturerld property is greater than zero. The logic is thus: if this is a create the
Manufacturerld will have been instantiated as zero when the new object was created. If this is an
edit the value will be greater than zero as we will be updating an existing manufacturer. If this turns
out to be an edit we then check to see if the Manufacturerlds are different: if they are we have an
error and are going to add a new ValidationResult to our list declared at the top of the method.

The first value we add is the error message that we wish to display, the second is a List<string>
containing the name(s) of the properties which have failed validation. Using nameof(Name) is the
same as using "Name", but avoids the hard coding. This error will be used to display the appropriate
warning in the page displayed to the user.

After all that we simply return our list: if it contains nothing no errors will be displayed as a result of
this method, but if it contains anything it means that the object is invalid.

That's it for the Manufacturer partial classes.
ModelMetadataClasses

In your ModelMetadataClasses folder add the classes shown in the image below (again, these are all
included in this download):

F ModelMetadataClasses

c# ColourlustificationModelMetadata.cs
c* ColourModelMetadata.cs

c* ManufacturerfModelMetadata.cs

c# ManufacturerstatusModelMetadata.cs
c# StaffMemnberModelMetadata.cs

c WidgetModelMetadata.cs

o WidgetStatusModelMetadata.cs

R A

A word about ModelMetadataType. In earlier versions of EF it was simply called MetadataType, and
you can still reference

[MetadataType(typeof (ManufacturerModelMetadata))]
without an error being thrown. You just won't get any validation!

We will take a look at one or two aspects of the ManufacturerModelMetadata class first. Here are
the first few lines of code:



ManufacturerModelMetadata.cs = > [

[ Dataficcess - | *% Manufact
4
5 —Inamespace ManufacturerManager.DatalAccess
& 1
7 = internal class ManufacturerModelMetadata
8 i
9 [5tringLength(1l@8, ErrorMessage = "{@} cannot be more than {1} characters"})]
14 [Required(ErrorMessage = "{@} is required"}]
11 [Display(Name = "“Mame")]
12 public string Name { get; set; }

Note that this class can be made 'internal' in order to restrict access to it as far as possible.

The next few lines check the value in the Name property. The first makes sure that it is not longer
than 100 characters and displays an error message if it is. The second says that it is required and
adds a suitable error message if it is there is no value in the property.

ErrorMessage = "{@} cannot be more than {1} characters")]

This constructs the error message as follows: the {0} will be replaced with the name of the property
or if it has a [Display(Name = "Some Name")] annotation the Name value will be used. The {1} will
be replaced (in this case) with the maximum number of characters allowed in the property.

The other annotations of note are

[Range(l, int.MaxVWalue, ErrorMessage = "{@} is required")]
[Display(Name = "Status")]

public int StatusId { get; set; }

Here we have validation for a dropdown list. Dropdown lists in this application always have a value
of (-1) for "Please select" so we use range validation to ensure that a value has been chosen. Here
we see the use of the Display property as we don't want to show an error message of "Statusld is
required" as this would mean little to a user.

For the sake of consistency there is a ModelMetadataClass for every object regardless of whether
validation is required.

ConfigurationClasses
Add a ConfigurationClass as shown to the ConfigurationClasses folder for every object:

a ConfigurationClasses

c# ColourConfiguration.cs

c* ColourJustificationConfiguration.cs
c* ManufacturerConfiguration.cs

c* ManufacturerStatusConfiguration.cs
c# StaffMemberConfiguration.cs

c# WidgetConfiguration.cs

c# WidgetStatusConfiguration.cs

R



These will all be in the ManufacturerManagerCompleted solution so we will just look at a couple of
the configuration classes, starting with ManufacturerConfiguration.

ManufacturerConfiguration.cs - |
[ DataAccess ~ | *2 Manufa

1 —hsing Microsoft.EntityFrameworkCore;

2 using Microsoft.EntityFrameworkCore.Metadata.Builders;

2

4 —Inamespace ManufacturerManager.DataAccess

5 {

] = public class ManufacturerConfiguration : IEntityTypeConfiguration<Manufacturer:>

7 1

8 - public void Configure(EntityTypeBuilder<Manufacturer> builder)

9 1

1@ builder.Property(e => e.Name)

11 .IsUnicode(false);

12 builder.HasMany (e =» e.Widget)

13 JithOne(e =» e.Manufacturer)

14 .HasForeignKey(e =» e.ManufacturerId)

15 .IsRequired(true);

16 builder.HasOne(e =» e.ManufacturerStatus}

17 JWithMany (e =» e.Manufacturer)

18 .HasForeignkKey(e => e.StatusId)

19 .IsRequired(true)

28 .OnDelete(DeleteBehavior.NoAction);

71 K

22 }

23 3

Our configuration classes all implement IEntityTypeConfiguration<TEntity> where in this case TEntity
is a Manufacturer.

The Configure method is required by the interface and receives an EntityTypeBuilder<TEntity>
where TEntity is also a Manufacturer.

From the first two lines of the code we can see that the Name property of the Manufacturer object
is not going to be Unicode.

Now we come to the more interesting part of the method where the navigation properties of the
object are configured.

The next few lines do the following: a Manufacturer will have many Widgets and a Widget will have
one Manufacturer, the Widget having a required foreign key of Manufacturerld.

Following this we see that a Manufacturer has one ManufacturerStatus which will have many
Manufacturers, that a Manufacturer has a required foreign key of Statusld and that when a
Manufacturer is deleted (which they won't be) we do not require any action. This is because even if
we were to delete a Manufacturer we wouldn't want to delete its ManufacturerStatus as it will be
required for other Manufacturers.



ManufacturerManagerContext

This is the class which ties it all together and makes it work. It contains a list of all the tables in the
database and calls the ConfigurationClasses to set up the relationships between the classes. Here is
the start of the class:

ManufacturerManagerContect.cs -+ < | ——

[c#] Datatccess = | ¥z ManufacturerManager.
-lusing Microsoft.EntityFrameworkCore;
using System;

[y

3 using System.Threading;

4 using System.Threading.Tasks;

5

6 -lnamespace ManufacturerManager.Datalccess

7 {

8 - public class ManufacturerManagerContext : DbContext
9 {

1@ public int UserId { get; set; }

11

12 - public Manufacture rManagerContext{DbContextOptions<ManufacturerManagerContext> options)
13 : base(options)

14 i{

15 T

1R/

Here we have a public property called Userld (which we will see in use shortly) and the constructor
into which is injected a DbContextOptions<ManufacturerManagerContext>. We will configure this
injection shortly. All the constructor does here is to pass the options parameter to the base class,
which is of course DbContext.

Next we have our DbSets:

#region DbSets

puhllc th'-{Cc ourJustification> ColourJustification { get; set; }

puhllc Eb:'—<ﬁanufac:u*5’> Manufacturer { get; set; }

pdglic DbSset<Manufacturerstatus> Manufacturerstatus { get; set; }
pdhlic DbSset<staffMember> StaffMember { get; set; }

p&Elic DbSet<Widget> Widget { get; set; }

puhllc EbE t<Colour> Colour { get; set; H

puhllc EbE t<lidgetstatusy WidgetStatus { get; set; }
#endregion

| like to group related areas of my code using the #region / #endregion directives. This allows the
areas of related code to be collapsed to make larger files more readable and reduce scrolling.

As we can see, there is a DbSet<object> for each of our tables in the database.

We now call the configuration classes that we created earlier using an override of OnModelCreating:



#region OnModelCreating

0 references

protected override weoid OnModelCreating(ModelBuilder mndelﬂuilderﬂ

1
modelBuilder.ApplyConfiguration({new ColourJustificationConfiguration());
modelBuilder.ApplyConfiguration(new ManufacturerConfiguration());
modelBuilder.ApplyConfiguration{new ManufacturerStatusConfiguration(});
modelBuilder.ApplyConfiguration({new StaffMemberConfiguration()});
modelBuilder.ApplyConfiguration(new WidgetConfiguration()});
modelBuilder.ApplyConfiguration(new ColourConfiguration());
modelBuilder.ApplyConfiguration(new WidgetStatusConfiguration()});

#endregion
All of our navigation properties will now be set up.

Finally, there is an override of SaveChangesAsync() which is where our audit data is automatically
added to any object which implements IAuditableObject:

#region SaveChangesAsync

0 references

public override async Task<int» SaveChangesAsync(CancellationToken cancellationToken = default)

{

var changedEntities = ChangeTracker.Entries();

foreach (var changedEntity in changedEntities)

1
switch (changedEntity.5tate)
i
case EntityState.Added:
if (changedEntity.Entity is IAuditableObject objAdded)
i
objAdded.Created = DateTime.Now;
objAdded.CreatedById = UserId;
objAdded. LastUpdated = DateTime.MNow;
objAdded. LastUpdatedById = UserId;
¥
break;
case EntityState.Modified:
if (changedEntity.Entity is TAuditableObject objModified)
1
objModified. LastUpdated = DateTime.MNow;
objModified. LastUpdatedById = UserId;
¥
break;
¥
h
return await base.SaveChangesAsync();
1
#endregion

EF Core tracks every object that is retrieved from the context to see if any changes are made to them
(unless you tell it not to, which we shall be doing later).



First we populate a variable called changedEntities with the contents of the ChangeTracker.Entries
object.

Looking at each changedEntity in the IEnumerable changedEntities collection we inspect its state to
see if it is 'EntityState.Added' or 'EntityState.Modified'. If it is we then see whether it implements
IAuditableObject and, if it does, the appropriate audit data is added. This is where the Userld
property at the top of the class is used.

Finally, we call the SaveChangesAsync() method in the base class:

return await base.SaveChangesAsync();

And that is it for now for our DataAccess project! When you have added all the classes from
ManufacturerManagerCompleted we are ready to continue.

Creating the FrontEnd Project

Now we are going to add the project which will contain all the Ul and do the configuration required
when the application runs.

Right-click on the solution in Solution Explorer and select Add | New Project...

@ ASP.MET Core Web Application
D,

Project templates for creating ASP.NET Core web apps and web APls for Windows, Linux and macO5 using MET Core or .NET Framework. Create web apps with Razor Pages,
MVC, or Single Page Apps (SPA) using Angular, React, or React + Redux.

Cc# Linux mac0Ss Windows Cloud Service Web

This time you should choose ASP.Net Core Web Application. Click 'Next and you will be asked to
Configure your new project. The Location should be <yourlocation>\ManufacturerManager and the
project should be named 'FrontEnd".

Configure your new project

AS PNET {:Ore Web Appli{ati[}n c Linux macDs Windows Cloud Service Web

Project name

FrontEnd

Location

F\Websites\ManufacturerManager -

When you have done the above click 'Create' and you will be presented with a further set of options:



Create a new ASP.NET Core web application

‘ MET Core -

m Empty

An empty project template for creating an ASP.MET Core application. This ternplate 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 RESTul HTTP service,
This template can also be used for ASP.MET Core MVC Views and Controllers,

ASP.MET Core 3.1 -

Web Application

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

@ 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 also be used for RESTrul HTTP services,

w Angular

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

A\éé) React.js

Get additional project templates

Authentication
No Authentication

Change

Advanced
Configure for HTTPS

I:‘ Enable Docker Support

(Requires Docker Desktop)

Linux

Author: Microsoft
Source: \MNET Core 3.1.1

Back

Ensure that .Net Core, ASP.Net Core 3.1, and Web Application are selected. You can leave the

'Configure for HTTPS' checkbox checked.

Finally, click 'Create' and Visual Studio will create the project for you. You will see the following

screen, which you can close.

Frontfnd & X

Overview
Connected Services

ASP.NET Core

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

{}

Build Your App

Service References

Publish

»

Connect To The Cloud

ASPINET Core documentation Publish your app to Azure

.NET application architecture Get started with ASP.NET on Azure

[

Learn Your IDE

See our productivity guide

Write code faster

The new project has been set as the Startup project (which is why it is bold) and some default files

and folders have been added:




4 7 FrontEnd
& Connected Services
=i Dependencies
M Properties
& wwwroot
Pages
£T appsettings.json
c* Program.cs
c* Startup.cs

i A = v v

The first thing that we are going to do is add our connection string to appsettings.json. Open the file
and edit it thus:

=epsettings,zon -+ < [

Schema: http://json.scl g/appsetting

1B
2 @ "Logging™: {

3 B "Loglevel™: {

4 "Default™: "Information”,

5 "Microsoft”™: “Warning”,

6 "Microsoft.Hosting.Lifetime™: "Information”
7 ¥

8 L

o "AllowedHosts™: "*",

10 . “Connectionstrings™: {

1 “ManufacturertanagerCorfrext™: "Server=.\\SQLEXPRESS;initial catalog=Manufacturerlanager;persist security info=True;Integrated Security=True;multipleactiverssultsets=True"
12 ¥

13 3}

In a moment we are going to add the Context to the dependency container, but there is another
step that | always take before that.

ConfigValues

| consider it to be bad news to have hard coded strings where there is the potential for more than
one use of that string, so | put all of the strings that might be used multiple times into one static
class and call them from my code.

Add a new folder called Config to the FrontEnd project and add a new class called ConfigValues
inside the new folder. Replace the code in the newly created class with the following:

Configvalues.cs™ -+ | —

&1 FrontEnd ~ | #iz FrontEnd.Config
1 —namespace FrontEnd.Config
2 |¢
3 = public static class ConfigValues
4 1
5 = public class StringValues
6 1
7 public const string ManufacturerManagerCentext = "ManufacturerManagerContext”;
B 1
9 b
1@ }

We will add more to this class as we go along but this will do for now. Note that the string value
matches the name of the context referred to in appsettings.json.



Startup.cs

Back to setting up the application. In Startup.cs add the following inside the ConfigureServices
method:

options =3
options.UseSqlServer(
Configuration.GetConnectionString(ConfigValues.StringValues.ManufacturerManagerContext)

1)i

This breaks the application for several reasons. The first is that AddDbContext is not recognised as
the FrontEnd project is missing the Microsoft.EntityFrameworkCore package. From the Tools Menu
select NuGet Package Manager | Manage NuGet Packages for Solution... and install the package.

Your code will now look like this:

1)

The next problem is that project can't see the ManufacturerManagerContext, so right-click the
Dependencies node in Solution Explorer and add a reference to the DataAccess project to start to fix
this. Even with the reference the squiggly red line is still there so hover over it and take Visual
Studio's offer to add a using ManufacturerManager.DataAccess statement.

Still not there!

services.AddDbContext<ManufacturerMana
options =»

1)

Now we can't find UseSqlServer... Oddly, Visual Studio does not offer any useful tips here. The
answer is to add the Microsoft.EntityFrameworkCore.SqlServer package using the NuGet Package
manager. You also need to add

using Microsoft.EntityFrameworkCore;

at the top of the file. When you have done this your code should look like this:

services.AddDbContext<ManufacturerManagerContext>(
options =>
options.UseSqlServer(

1)

Hover over the error and take Visual Studio's offer to add

using ManufacturerManager.FrontEnd.Config;

to your page and finally all the errors go away!


https://www.nuget.org/packages/Microsoft.EntityFrameworkCore.SqlServer/

services.AddDbContext<ManufacturerManagerContext>(
options =
options.UseSqlServer(
Configuration.GetConnectionString(ConfigValues.StringValues.ManufacturerManagerContext)

1)i

The default application

FrontEnd Home Privacy

Welcome

Learn about building Web apps with ASP.NET Core.

The application will now run but, as you can see from the above screenshot, it's not very interesting!
We need to make some changes to _Layout.cshtml and add some pages for managing
Manufacturers and Widgets.

_Layout.cshtml

For those coming from WebFormes, as | did, this is the equivalent of the MasterPage. In ours, we will
make some changes to the title of the page and to the menu.

Change the title thus:
<titlexiViewData[ "Title"]</title>

and change the Menu so that it looks like this:

<a class="navbar-brand" asp-area="" asp-page="/Index">Manufacturer Manager</a>
<button class="navbar-toggler" type="button" data-toggle="collapse" data-target=".navbar-collapse” aria-controls="navbarSupportedContent”
aria-expanded="false" aria-label="Toggle navigation"»
<span class="navbar-toggler-icon"></span>
</button>
<div class="navbar-collapse collapse d-sm-inline-flex flex-sm-row-reverse">
<ul class="navbar-nav flex-grow-1"»>
<li class="nav-item">

<a class="nav-link text-dark" asp-area="" asp-page="@ConfigValues. Pages.ManufacturerIndex">Manufacturers</a>
</1i>

<1i class="nav-item">

<a class="nav-link text-dark" asp-area="" asp-page="@ConfigValues.Pages.WidgetIndex">Widgets</a>
</1i
<ful>

This will break the application again as you will need

{fusing ManufacturerManager.FrontEnd.Cenfig

at the top of the file. That will fix the issue of not being able to find the Config class, but at the
moment there is no Pages class in the Config class.

Open Config.cs and add the following to it:



public static class Pages

1
public const string ManufacturerIndex = “/ManufacturerPages/Index";
public const string WidgetIndex = “/WidgetPages/Index";
public const string WidgetCreate = “/WidgetPages/Create";

¥

These are strings that may be reused, so it's easier if they are in Config.cs to get around the
possibility of typos.
Back in _Layout.cshtml, replace the footer as follows
<footer class="border-top footer text-muted":
£div class="container":»
fcopy; 2828 - Manufacturer Manager

<fdive
</footers

and delete Privacy.cshtml as we shan't be using it.
Index.cshtml

Open the Index page and replace the code in it as follows:

@page
imodel IndexModel
@{
ViewData["Title"] = "Manufacturer Manager";
I

<hl class="display-4 text-center":Manufacturer Manager</hl:
<p class="text-center">This application is used to add and wpdate Manufacturers and Widgets</p>

Now we are ready to start adding pages which actually do something!

First of all we need to add some NuGet packages. Right-click on FrontEnd in the Solution Explorer
and click Manage NuGet Packages...

Add the relevant packages so that the list looks like this:



'e Microsoft.EntityFrameworkCore by Microsoft
]

Entity Framework Core is a lightweight and extensible version of the popular Entity Framewaork data access technology.

e Microsoft.EntityFrameworkCore.Sqlite by Microsoft
4] S0Lite database provider for Entity Framework Core,

@ Microsoft.EntityFrameworkCore.5qlServer by Microsoft
@D Microsoft 50L Server database provider for Entity Framework Core,

'a Microsoft.EntityFrameworkCore.Tools by Microsoft
O Entity Framework Core Tools for the NuGet Package Manager Console in Visual Studio.

'e Microsoft.VisualStudio.Web.CodeGeneration.Design by Microsoft
o

Code Generation tool for ASP.MET Core. Contains the dotnet-aspnet-codegenerator command used for generating controllers and
Views,

Using a custom PageModel

v3.1.3

v3.1.3

v3.1.3

v3.1.3

vil.2

For reasons that will become clear later we will now add a custom PageModel to our application.

Create a folder called Classes under the root of FrontEnd and in your new folder add a class called

ManufacturerManagerPageModel.cs.

Delete the code in the file that you just created and add the following to it:



ManufacturerManagerPageModel.cs -+ < |

=] FrontEnd

1

2
3
4
5
B

[ I |

1a

11
12
13
14
15
16
17
18

19
28
21
22
23
24
25
26
27
28
29
3a
31
32
33
34
35
36
37
38
i)
4a

A4

| fzn

—lusing ManufacturerManager.DataAccess;
using Microsoft.AspMetCore.Mvc.RazorPages;
using System;

—namespace ManufacturerManager.FrontEnd.Classes

1
public class ManufacturerManagerPageModel : PageModel
1
protected ManufacturerManagerContext _context;
public ﬂ%ﬁ!f@é#gE%E@Ebﬁé%ﬁ?ﬁééﬁgﬂ%ﬁ(ﬂanufac:urerﬂa"agEPCD"text context)
1
_context = context;
_context.UserId = GetUserId()};
h
#region GetUserlId
private int GetUserId()
1
var hour = DateTime.MNow.Hour;
int returnValue;
if (hour % 3 == @)
1
returnValue = 3;
¥
else if (hour ¥ 2 == 8)
1
returnValue = 2;
else
1
returnValue = 1;
}
return returnValue; ;
b
#tendregion
h
b

Note that this class extends the PageModel class in Microsoft.AspNetCore.Mvc.RazorPages. All that

it does is to provide a context to all the classes which inherit from this class - note how the context is
provided via Dependency Injection - and populate an Userld with an arbitrary value from 1 to 3
depending on the time of day. Of course in the real world this would populate Userld with the Id of

the logged in user of the application. This Userld is the one that will be used in the override of
SaveChangesAsync() to provide the audit data when a Manufacturer or Widget is created or

updated.

Creating the pages



As we will need to keep the pages for Manufacturers and Widgets separate we need to create a
couple of folders for them. Under the Pages folder in Solution Explorer create two new folders:
ManufacturerPages and WidgetPages. We cannot call them simply Manufacturer and Widget as
when we come to create the namespaces for these pages we will find that a namespace name
cannot contain the name of an object.

Your Pages folder should now look like this:

F Pages
ManufacturerPages
I Shared
WidgetPages
_Viewlmports.cshtml
_Viewstart.cshtml
P Errer.cshtml
[ Index.cshtrml
I Privacy.cshtml

In order to learn the Microsoft way of doing things | usually use the scaffolder and then change the
pages to do what | want them to do. We will also make a couple of changes that | have seen
recommended in various Microsoft tutorials.

Manufacturers
Right click on the ManufacturerPages folder and select Add | New Scaffolded Item...

Choose Razor Pages using Entity Framework (CRUD) from the Add New Scaffolded Item menu:

Add New Scaffolded ltem *
4 |nstalled

4 Common Razor Pages using Entity Framework

MVC A
APl e (CRUD)
b MVC by Microsoft
Razor Pages MVC Controller - Empty v1.0.0.0
Identity Generates Razor Pages using Entity
Layout MVC Controller with read/write actions Framework for; Create, Delete, Details, Edit
and List operations for the given model,
APl Controller - Empty Id: Microsoft.WebTools.5caffolding.Core.Mo

delBasedCrudRazorPageScaffolder
API Controller with read/write actions

API Controller with actions, using Entity Framework

Razor Page

= I e e i e i 7l

Razor Page using Entity Framework

Razor Pages using Entity Framework (CRUD)

[=]

Click here to go enline and find more scaffolding extensions.

Add

Cancel




and click Add.

Make the following selections

Add Razor Pages using Entity Framework (CRUD) x

Generates Razor Pages using Entity Framework for; Create, Delete, Details, Edit and List operations for the
selected model.

Model class: Manufacturer (ManufacturerManager.Dataficcess) hd
Data context class: ManufacturerbanagerContext (Manufacturerbdanager.Datafccess)  ~ +
Options:

I:' Create as a partial view
Reference script libraries

Uze a layout page:
[v] yout pag

(Leave emnpty if it is set in a Razor _viewstart file)

Add Cancel

and click Add.
Visual Studio will now scaffold pages for you so that your ManufacturerPages folder looks like this:

4 ManufacturerPages
Create.cshtml
Delete.cshtml
Dretails.cshtrml
Edit.cshtrnl
Index.cshtml

L = A 4

We can delete Delete.cshtml as we will not be doing any deletes. Any deletions required will be
done by setting the Manufacturer's status to Inactive.

Index.cshtml

As we only want to display selected information about the Manufacturer on the Index page we can
remove all references to UserCreated and UserUpdated. We can also remove the Delete link as we
will not be making any hard deletions. Your page should now look like this:



Indec.cshient >« | —
1 @page
2 fimodel FrontEnd.IndexModel
3
4 @
5 ViewData["Title™] = "Index";
& ¥
7
8 <hl>Index</hlx
9
1@ Hepr
11 <a asp-page="Create">Create New</a>
12 <fp»
13 Elctahle class="table">
14 = <thead:
15 EI <tr>
16 El <ths
17 @Html.DisplayNameFor(model =» model.Manufacturer[@8].Name)
18 </thx
19 = <th»
20 @Html.DisplayNameFor(model =»> model.Manufacturer[@].ManufacturerStatus)
21 </thx
22 <ths</th>
23 </tr
24 </thead:>
25 ';I <tbody>
26 El@for'each (var item in Model.Manufacturer) {
27 EI <tr>
28 = <td>
29 @Html.DisplayFor{modelItem =»> item.Name)
3@ </td>
31 E <tds
32 @Html.DisplayFor(modelItem =» item.ManufacturerStatus.S5tatusId)
33 </td>
34 = <td»
35 <a asp-page="./Edit" asp-route-id="@item.ManufacturerId"»Edit</a> |
36 <a asp-page="./Details" asp-route-id="(@@item.Manufacturerld”>Details</a>
37 </td>
38 <ftr»
39 1
49 </thody>
41 </table:

Index.cshtml.cs
Open this file as we will need to make some changes to it.
Make sure that the namespace is correct:
namespace ManufacturerManager.FrontEnd.ManufacturerPages

If the namespace doesn't automatically appear as ManufacturerManager.FrontEnd go back to the
properties of the FrontEnd project and ensure that the Assembly name and Default namespace
values are still correct:

Assembly name: Default namespace:

Manufacturerfanager. FrontEnd | | ManufacturerManager.FrontEnd

Change the class declaration to read



- S ~+nirarManacerPasoceMada]
ufacturerMa dgerragerioael

i

public class IndexModel :
so that our class inherits from our ManufacturerManagerPageModel.

This will break our constructor and cause the context created in this class to hide the inherited
member in ManufacturerManagerPageModel, so we need to change the next few lines. Remove the
context entirely and change the constructor as shown in this illustration:

public IndexModel{ManufacturerM
: base (context)

=g

gerContext context)

fu
=1]
m

1
¥

Now instead of populating a context in this page we are passing the injected context to the base
class. Removing the context and changing the constructor will be necessary in every page that is
scaffolded.

As we have removed all references to UserCreated and UserUpdated we do not need to get these
from the context when we populate the IList<Manufacturer> on which the Ul depends. We will not
use them - and although they will not break the page if left it is bad practice and can cause
significant overheads when large amounts of data is present, thereby slowing the application down.

Remove this from OnGetAsync:

Include{m => m.5taffMemberCreated)
Include{m =» m.StaffMemberUpdated)

The final version of your page should look like this:



index.cshtml.cs = > [

=] FrontEnd
1 —lusing ManufacturerManager.Datafccess;
2 using ManufacturerManager.FrontEnd.Classes;
3 using Microsoft.EntityFrameworkCore;
4 using System.Collections.Generic;
= using System.Threading.Tasks;
&
7 —lnamespace ManufacturerManager.FrontEnd.ManufacturerPages
8 1
9 = public class IndexModel : ManufacturerManagerPageModel
10 {
11 = public IndexModel({ManufacturerManagerContext context)
12 : base (context)
13 {
14 ¥
15 |
16 public IList<Manufacturer> Manufacturer { get; set; }
17
18 = public async Task OnGetfAsync()
19 7
pl Manufacturer = await _context.Manufacturer
21 Include({m => m.ManufacturerStatus)
22 ToListAsync();
23 }
24 [ 3
25 [}

Finally, return to the .cshtml file and make sure that the model referred to is now

@model ManufacturerManager.FrontEnd.ManufacturerPages. IndexModel

Finally, it might be a nice touch to change the ViewData["Title"] property from "Index" to
"Manufacturers", but this is purely cosmetic!

Your application should now run and enable you to navigate to the Manufacturers page:



Manufacturers x =+

&« (&} 8 localhost:44324/ManufacturerPages b g e

Manufacturer Manager Manufacturers Widgets

Index

Create New

Name Status

()]

020 - Manufacturer Manager

which is still not showing very much!

Let's refactor the Create page so that we can add a Manufacturer. Then we can make some
improvements to the Index page - including showing the number of Manufacturers found - even if it
is zero - so that the user knows that the application hasn't just failed in some way.

Creating a Manufacturer

Right now the Create page is no good to us:



Create

Manufacturer

Mame

Status

Created
dd/mm/yyyy

Created By

Last Updated
dd/mm/yyyy

Last Updated By

We don't need the Created / CreatedBy / LastUpdated / LastUpdatedBy controls as these properties
are automatically added to the created object by the override of the SaveChangesAsync method in
the context.

The status dropdown list contains an Id: what we need to do is show
Manufacturer.ManufacturerStatus.Name instead.

Lastly, and it's not a showstopper, | hate it when the first control on the page is not automatically
given the focus, so we will now fix all of the above.

Create.cshtml.cs

Open this file and start making changes. Firstly, the namespace, context and constructor...



namespace ManufacturerManager.FrontEnd.ManufacturerPages

1
public class CreateModel : ManufacturerManagerPageModel
1
public CreateModel{ManufacturerManagerContext context)
: base (context)
1
¥

Next the OnGet method.

public IActionResult OnGet()

{

ViewData["StatusId"] = new SelectlList(_context.ManufacturerStatus, "StatusId”, "StatusId");
ViewData[ "CreatedById"] = new Selectlist( context.StaffMember, "StaffMemberId”, "StaffMemberId”);
ViewData[ "LastUpdatedById"”] = new SelectlList(_context.StaffMember, "StaffMemberId”, "StaffMemberId™);

return Page();

Y
Not sure what has happened to the indentation when the scaffolder is creating ViewData items!

Anyway, we are going to remove all of these (we don't need CreatedByld or LastUpdatedByld
anyway) and replace ViewData["Statusld"] with a SelectList - giving us strong typing for this object.

We are also going to create a method to populate the SelectList that can be called from anywhere. If
we don't do this the dropdown list will not be populated if the Post method returns the page

following a validation error.
In addition to the above we will completely rewrite the OnPostAsync method to take account of this

warning:

// To protect from overposting attacks, enable the specific properties you want to bind to, for
f// more details, =zee https://aka.ms/RarorPagesCRUD.

Your OnGet method should end up like this (I have been through the page and grouped the code

into Regions):

#region Get

5L

public IActionResult OnGet()

1
PopulateStatuses();
return Page();

¥

#tendregion

The page should have the following properties



#region Properties

public Manufacturer Manufacturer { get; set; }

public Selectlist ManufacturerStatuses { get; set; }
#endregion
Your PopulateStatuses method should look like this

gion Private Methods

T ——
=i

private wvoid PopulateStatuses()

1
ManufacturerStatuses = new Selectlist
_context.Manufacturerstatus,
nameof (ManufacturerStatus|. statusId),
nameof (Manufacturerstatus.StatusName) ) ;
b
#endregion

Using nameof(ManufacturerStatus.PropertyName) here is preferable to hard coding the property
name as should the property name change the code will break and the application will not build until
the nameof() values are corrected. In fact, if Visual Studio is used to rename all references to the
property the code in the PopulateStatuses() method should change too. Even better!

Finally in this class we come to OnPostAsync(). It now looks like this:



public async Task<IActionResult: OnPostAsync()

1

var newManufacturer = new Manufacturer(_context);

if (await TryUpdateModelfsync(
newManuftacturer,
nameot{Manufacturer),
m =» m.Manufacturerld,
m =» m.Name,
m = m.5tatusId))

1
_context.Manufacturer.Add{newManufacturer);
await _context.SaveChangesAsync();
return RedirectToPage({ConfigWalues.Pages.ManufacturerIndex);
}
PopulateStatuses({);
return Page();
b
#endregion

First we create a new instance of a Manufacturer, passing _context to the constructor to enable the
BusinessClass to perform its validation.

We then await TryUpdateModelAsync(), passing it the newManufacturer object,
nameof(Manufacturer) to tell the method what sort of object we are dealing with and the properties
that we want the method to try to bind from the values in the page. This essentially creates a
whitelist of properties and if there is an attempt at an overposting attack the additional values
added in the attack will simply be ignored.

TryUpdateModelAsync will also call any Validate method found - in our case the one in the
BusinessClass partial of Manufacturer.

Assuming that TryUpdateModelAsync is successful we add newManufacturer to the context, await
SaveChangesAsync and redirect to the Index page using our Manufacturerindex const string in
ConfigValues.Pages.

If TryUpdateModelAsync fails, however, we repopulate the ManufacturerStatuses select list via a call
to PopulateStatuses and return the page.

Create.cshtml

Having removed all the Created / Updated markup we should also correct the namespace for the
model:

jfmodel ManufacturerManager.FrontEnd.ManufacturerPages.CreateModel

and adjust the markup for the Status dropdown list so that it uses the ManufacturerStatuses
SelectList and not the (now non-existent) ViewData.



<select asp-for="Manufacturer.5tatusId" class ="form-control” asp-items="@WModel.ManufacturerStatuses">«</select>

Last but not least add the autofocus attribute as follows to ensure that the Name textbox is given
the focus when the page loads:

<input asp-for="Manufacturer.Mame" class="form-control” autocfocus />

Run the application and navigate to the Create Manufacturer page. It should now look like this:

Create

Manufacturer

Mame

Status

Active r

Back to List

Which is much more what we wanted!

Click the Create button without adding a Name and the page is returned with an error message
constructed from our [Required] data annotation in the ManufacturerModelMetadata. Had we not
called PopulateStatuses prior to returning the page the Status dropdown list would be empty.

Add a valid Name and click Create. The application will save the new Manufacturer and return to the
Index page, this time displaying the new Manufacturer. There is one slight issue, however: we are
only seeing the Statusld of the Manufacturer.

Name Status

Julian's Widgets 1 Edit | Details

Index.cshtml revisited

Not only are we seeing the Statusld but also we are not seeing how many items have been returned.
(Ok, most users can probably count at least as far as one, but it would still be a nice touch to display
a count).



Open Index.cshtml and change

j@Html.DisplayFor(modelItem =3 item.ManufacturerStatus.StatusId)
to
@Html.DisplayFor({medelItem =»> item.ManufacturerStatus.Statushame)

This will show the text version of the status not just the Id.

One of my personal bugbears is when things are displayed incorrectly and ungrammatically. One
example of this is when displaying a count of something and the text shows as '1 records'. We are
going to add a piece of logic which determines whether to write 1 record or 2 records and inject that
helper into our PageModel.

Add a new folder under Classes and call it Helpers. In the Helpers folder add a new class and call it
ReplacementHelper.cs. This class will contain one method for now:

ReplacementHelper.cs -+ > [

&1 FrontEnd

1 —namespace ManufacturerManager.FrontEnd.Classes.Helpers
- 1
3 - public class ReplacementHelper
4 1
5 = public string ShowCorrectRecordText(int recordCount)
6 1
7 {// Just to be really pedantic so that we don't get
8 ff "1 records found" abowve our tables
g return recordCount == 1 ? "" : "s";

10 }

11 }

12 }

Now we need to add this to the Index.cshtml.cs class:
In the first line of the class add a ReplacementHelper and alter the constructor as shown here:

public readonly ReplacementHelper _replacementHelper;

IndexModel (ManufacturerManagerContext context, ReplacementHelper replacementHelper)

ﬁuhlic

: base (context)
1

_replacementHelper = replacementHelper;
b

In Startup.cs add a new line to the ConfigureServices method just below the servcies.AddDbContext
code:

services.AddTransient<ReplacementHelper:>();



We have now configured the application to inject the ReplacementHelper where required.

In order to add a count at the on the page add the following code just below the paragraph
containing the 'Create New' link.

<ps
{@odel.Manufacturer.Count record@(Model._replacementHelper.ShowCorrectRecordText(@odel.Manufacturer.Count)) found
</ pr

Run the application, add a Manufacturer and look at the Manufacturer index page again:

Manufacturers X =+

& c & localhost:44324/ManufacturerPages ¥ e

Manufacturer Manager —Manufacturers  Widgets

Index

reate New

'

1 record found

Name Status

Julian's Widgets Active Edit | Details
Note that we now have a count (with the correct text) and that the status name is displayed instead
of the id.
Success!

Now try creating another Manufacturer with the same name and see the Validate method on the
Manufacturer BusinessClasses partial class return an error message:



Create

Manufacturer

Mame

|JL|I ian's Widgets

This Manufacturer already exists in the database
Status

Active v

Back to List

Details.cshtml

Unfortunately we have some work to do on this one.

Details

Manufacturer

Name Julian's Widgets
Created 08/04/2020
Last Updated 08/04/2020
Status 1

Created By 2

Last Updated By 2

Edit | Back to List

Open the file and have a look at the issues.

The first is Statusld. We need to change the markup as follows:



<dd class="col-sm-18":>
{@Html.DisplayFor(model =*> model.Manufacturer.ManufacturerStatus.StatusId)
</ddz

becomes
<dd class="col-sm-18">

@Html.DisplayFor({model =» model.Manufacturer.Manufacturerstatus.StatusName)
</dd>

and
<dd class="col-sm-18">

@Html.DisplayFor(model =»> model.Manufacturer.StaffMemberCreated.StaffMemberId)
</dd>

becomes
<dd class="col-sm-18">

{@Html.DisplayFor (model => model.Manufacturer.StaffMemberCreated.FullMame)
</dd>

FullName is a property in the BusinessClass partial class of the StaffMember object.

Make the same changes to the StaffMemberUpdated section.

Change

<select asp-for="Manufacturer.5tatusId" class="form-control" asp-items="ViewBag.StatusId"»</select>
to this:

<select asp-for="Manufacturer.S5tatusId" class="form-control” asp-items="@Model.ManufacturerStatuses"></select>

to use a strongly typed SelectList in the model rather than ViewData and change the @model
declaration as follows:

imodel ManufacturerManager.FrontEnd.ManufacturerPages.DetailsModel
Details.cshtml.cs
The changes in the PageModel are also similar to changes we have made previously.

Ensure that the namespace is correct. Make the class inherit from ManufacturerPageModel. Remove
the private readonly ManufacturerContext and alter the constructor to pass the injected context to
the base class.

The two includes for StaffMemberCreated and StaffMemberUpdated are required this time as we
are displaying that information in the UI.

Run the application again and navigate to the Manufacturer Details page and you will see the correct
information displayed:



Status Active
Created By Jane Jones

Last Updated By Jane Jones

Edit.cshtml

As you will probably have guessed, this page is going to need some work as well. The changes here
will be similar to the Create page.

We need to change the @model declaration, remove all references to CreatedBy, CreatedByld,
LastUpdated and LastUpdatedByld and create a SelectList for the statuses



Edit

Manufacturer

Mame

Julian's Widgets

Status

Created

08/04/2020

Created By

2

Last Updated

08/04/2020

Last Updated By

2

Save

Back to List

Your amended markup will look like this:



et csmnt 5 |

1 @page
2 @model ManufacturerManager.FrontEnd.ManufacturerPages.EditModel
S
4 @{
5 ViewData["Title"] = "Edit";
6 3}
7
8 <h1>Edit</h1>
9
1@ <ha>Manufacturer</has
11 <hr />
12 E|<d:|'.v class="row">
13 EI <div class="col-md-4">
14 = <form method="post">
15 <div asp-validati y="ModelOnly" class="text-danger"></div>
16 <input type="hidden" asp-for="Manufacturer.ManufacturerId" />
17 = <div class="form-group">
18 <label asp-for="Manufacturer.Name" class="control-label">»></label>
12 <input asp-for="Manufacturer.Name" class="form-control" /»
2a <span asp-validation-for="Manufacturer.Name" class="text-danger"></span>
21 <fdivr
22 = <div class="form-group">
23 <label asp-for="Manufacturer.StatusId" class="control-label"></label>
24 <select asp-for="Manufacturer.StatusId" class="form-control" asp-items="@Model.ManufacturerStatuses”»></select>
25 <span asp-validation-for="Manufacturer.StatusId" class="text-danger"></span>
26 <fdive
27 = <div class="form-group">
28 <input type="submit" wvalue="Save" class="btn btn-primary" />
29 <fdive
30 </form>
31 </div>
32 </div
33
34 El<dive
35 <a asp-page="./Index">Back to List</a»
36 </div>
37
38 [@section Scripts {
39 @{await Html.RenderPartialAsync(" ValidationScriptsPartial");}
48 ¥
41
Edit.cshtml.cs

Again, change the namespace to

Inamespace ManufacturerManager.FrontEnd.ManufacturerPages

change the class declaration to make it inherit from ManufacturerManagerPageModel, remove the
private readonly ManufacturerManager and alter the constructor to pass the injected context to the

base class.

Jnamespace ManufacturerManager.FrontEnd.ManufacturerPages

ublic class EditModel : ManufacturerManagerPageModel

public EditModel(ManufacturerManagerContext context)
: base (context)

e ]

remove the [BindProperty] annotation from the Manufacturer object and create a SelectList for the
ManufacturerStatuses



[BindProperty]

public Manufacturer Manufacturer { get; set; }

public Selectlist ManufacturerStatuses { get; set; }

remove the StaffMemberCreated and StaffMemberUpdated includes from the code which gets the
Manufacturer from the context

Manufacturer = await _context.Manufacturer
Include(m =»> m.Manufacturerstatus)
FirstOrDefaultisync(m =» m.ManufacturerId == id);

remove the code which creates ViewData containing SelectLists and replace it with a call to
PopulateStatuses();

#region Private Methods

private wvoid PopulateStatuses()

1
Manufacturerstatuses = new Selectlist(
_context.Manufacturerstatus,
nameof (Manufacturerstatus.5tatusId),
nameof (Manufacturerstatus . StatusName));
¥

#endregion

Your OnGetAsync method will now look like this:



#region Get

public async Task«<IActionResult: OnGetAsync(int? id)
1

if (id == null)

1

¥

return MotFound();

Manufacturer = await _context.Manufacturer
Include{m =»> m.ManufacturerStatus)
FirstorDefaultAsync(m = m.ManufacturerId == id);

if (Manufacturer == null)

1

return NotFound();

¥

PopulateStatuses();
return Page();

¥
#endregion

Last but not least we need to alter the code in the OnPostAsync method. Delete everything within
the method and replace it as follows:



#region Post

public async Task<IActionResult> OnPostAsync{int? id)
1
if (id == null)
1
PopulateStatuses();
return Page();
¥
if (!ModelState.IsValid)
1
PopulateStatuses();
return Page();
¥
var manufacturer = await _context.Manufacturer
JInclude(m =» m.Widget)
FirstOrDefaultasync{m =» m.ManufacturerId == id);
if (manufacturer == null)
1
return NDtFuund(]ﬂ
¥
if (await TryUpdateModelAsync(
manutacturer,
nameof(Manufacturer),
m = m.Manufacturerld,
m =» m.Name,
m =¥ m.5tatusId))
1
if (manufacturer.5tatusld == ManufacturerStatus.Inactive &&
manufacturer.Widget.Count > B)
1
foreach (var widget in manufacturer.Widget)
1
widget.5tatusId = WidgetStatus.Inactive;
¥
h
await _context.SaveChangesAsync();
return RedirectToPage(ConfigValues.Pages.ManufacturerIndex);
¥
PopulateStatuses();
return Page();
¥

#endregion

After a check to ensure that the id passed in is not null we use FirstOrDefaultAsync() to attempt to
retrieve the relevant Manufacturer from the context. This has been changed from FindAsync() as
FindAsync() does not allow us to use Include().



After making sure that the Manufacturer is not null we call TryUpdateModelAsync() as usual. If that
succeeds we have a look at the Statusld of the Manufacturer: if it is Inactive we need to set the
Statusld of all the Widgets (if any, hence the Count) made by this Manufacturer to Inactive as well. It
is not logical to have active Widgets for an inactive Manufacturer.

If there are any Widgets we simply iterate through Manufacturer.Widget and set the Statusld of all
the Widgets to inactive.

If everything is successful having awaited SaveChangesAsync() we navigate to the Index page,
otherwise we repopulate the Status dropdown list and return to the Edit page, where any errors will
automatically displayed.

Widgets

Having looked in depth at the processes required to Create, Display and Update Manufacturers we
will look at the same processes for Widgets, albeit not in such depth as there are quite a few
similarities between the two. Where there is little or no explanation of a process you should refer to
the Manufacturer pages as they will contain the information required to carry out the necessary
actions. All of the code for the Widget section can of course be found in
ManafacturerManagerCompleted.

Scaffold the required pages in your WidgetPages folder (ensuring that you choose the
DataAccess.Widget as your model) and delete the Delete page.

Index.cshtml

Edit the namespace and the Ul for the Widgets, leaving only Widget, Manufacturer and Status
displayed. Ensure that the ManufacturerName and StatusName are displayed, not Manufacturerld
and Statusld

Remove the Delete link.
Index.cshtml.cs

Edit that namespace, Change the PageModel to ManufacturerManagerPageModel, delete the
context and edit the constructor. Remove the includes for Colour, Colourlustification,
StaffMemberCreated and StaffMemberUpdated in the OnGetAsync method.

Create.cshtml

Open this file and correct the namespace in the @model directive. Remove all the Ul referring to
Created, CreatedByld, LastUpdated and LastUpdatedByld.

Create.cshtml.cs
There are a lot of changes in this page. Let's work through them.

Correct the namespace, remove the ManufacturerManager context and change the constructor to
pass the injected context to the base class:



Create.csheml.cs = < |

=1 FrontEnd
1 Fusing [:]
2 i
1a Flnamespace ManufacturerManager.FrontEnd.WidgetPages
11 {
12 = public class CreateModel : ManufacturerManagerPageModel
13 I
14 =] #region Constructor
15
16 = public CreateModel({ManufacturerManagerContext context)
17 : base (context)
18 {
19 ki
2@ [

Next we will look at the OnGet method. This has changed quite a lot:

#region Get

1
DoPopulations();
return Page();

¥

#endregion

It used to contain the familiar ViewData items but these have been replaced with strongly typed
SelectLists (which we will see in a minute) and the code to populate them has been abstracted away
into discrete methods - of which there are several, so it is more efficient to create one method to
call each of them.

This is the method to populate the Colours SelectList:

private void PopulateColours()
1
var colours = _context.Colour
.OrderBy({c => c.Name)
.ToList();
colours.Insert(®, new Colour

{

Mame = ConfigValues.PleaseSelect.Text
ok
Colours = new Selectlist(

colours,

nameof ({Colour.ColourId),

nameof {Colour.Name) ) ;



It should look very familiar - but there are a couple of additions to what we have seen before here.
Firstly we simply get a list of Colours from the context and order them by name. You will need to add
using System.Ling;

in your using statements - or allow Visual Studio to do it. We then insert a new Colour at position
zero in the existing colours collection.

We have added a new class in ConfigValues: PleaseSelect:

public class PleaseSelect

1
public const int Int = -1;
public const string Text = "Please select”;

This allows us to reuse the same values for every dropdown list which requires a Please select option
(which is all of them except Status). The justification for having this class is that it is very easy when
creating something to miss a dropdown list and leave its selection at the first item in the list. This can
lead to errors, so we add this option. If you examine the ModelMetadata class for the Widget object
you will see that each property that contains an Objectld has a RangeValidator on it with a lower
bound of 1 - therefore the validation will fail if 'Please select' is still showing for a required property.

After we have added the 'Please select' option we populate the SelectList in the normal way.

All of the other methods to populate the SelectLists follow the same pattern - except
PopulateStatuses, which does not require a 'Please select' (it is assumed that most objects will be
created Active.

A quick look at the properties in our PageModel:

region Properties

public Widget Widget { get; set; }

public Selectlist Colours { get; set; }
public Selectlist ColourJustifications { get; set; }
public Selectlist Manufacturers { get; set; }

public Selectlist WidgetStatuses { get; set; }

Nothing unexpected here.

Lastly we have our heavily modified OnPostAsync method:



#region Post

ﬁuhiic”ésync

1

Task<IActionResult:> OnPostAsync()

if (!Modelstate.IsValid)

1

DoPopulations();
return Page();

}

var newllidget = new Widget({ context);

if (await TryUpdateModeldsync(
newlWidget,
namecf (Widget),

W =k
W =k
W =k
W =k
W =k
W =k

w.WidgetId,

w.Name,
w.Manufacturerld,
w.ColourId,
w.ColourJustificationId,
w.StatusId))

if (newlWidget.Colourld == ConfigValues.PleaseSe

1
}

newkidget.ColourId = null;

if (newlWidget.ColourId != Colour.Pink)

1
}

newlidget.ColourJustificationId = null;

_context.Widget.Add({newlidget);

await _context.SaveChangesAsync();
return RedirectToPage(ConfigValue

¥

DoPopulations();
return Page();

¥

#tendregion

=.Pages.WidgetIndex);

First, if the ModelState is not valid we repopulate the dropdown lists and return the page. This will

now display the errors.

Then we create a new Widget, passing in the context to enable validation.

If no colour has been chosen for the Widget we must null the Colourld property as trying to put -1

into the database will break the referential integrity enforced by the foreign key between Widget

and Colour.

If you inspect the Widget BusinessClasses partial class you will see that as well as validation to

prevent a Manufacturer having two widgets with the same name there is some code to require a

justification for choosing the colour Pink for a Widget, as these do not sell as well as the rest.



If the chosen colour is NOT Pink it is not logical to have a justification therefore we explicitly null the
Colourlustificationld property to be on the safe side.

Then it is just a case of adding the new Widget to the context, awaiting SaveChangesAsync and
navigating to the Widget index page.

If something went wrong we simply repopulate the SelectLists and return the page to display the
errors.

That's about it for the Create page.
Create.cshtml

Return to this page and make the changes shown in this illustration:

<div class="form-group">
<label asp-for="Widget.Manufacturerld” class="control-label"»</label>
«<select asp-for="Widget.Manufacturerld"” class ="form-control” asp-items="@Model.Manufacturers”></select>
<span asp-validation-for="Widget.ManufacturerId” class="text-danger"»</span>
</divz
<div class="form-group">
<label asp-for="Widget.ColourId” class="control-label"»«</label>
<select asp-for="Widget.ColourId" class ="form-control"” asp-items="@lodel.Colours"></select>
<fdiv>
<div class="form-group">
<label asp-for="Widget.ColourJustificationId" class="contreol-label"></label>
<select asp-for="Widget.ColourJustificationId"” classz ="form-control” asp-items="@Model.ColourJustifications”></select>
<span asp-validation-for="Widget.ColourJustificationId" class="text-danger"></span>
</div>
<div class="form-group">
<label asp-for="Widget.StatusId" class="control-label"></label>
<select asp-for="Widget.StatusId" class ="form-control" asp-items="{@Model.WidgetStatuses"></select>
</div>

This is to use the SelectLists that we created instead of ViewBag / ViewData values and to add
validation for Manufacturer and Colourlustification.

Details.cshtml and Details.cshtml.cs

The usual namespace, PageModel and constructor changes will be necessary. You will also need to
change the code so that it displays the Manufacturer's name, the Status name and the First and Last
names of the user who created this Widget and the user who last updated it. You might want to
change the order in which the information appears on the page. My preference is Name,
Manufacturer, Colour, Colour Justification, Status, Created information, Updated information. Your
choice. You may also wish to add some code to display Not applicable when no colour or colour
justification is required

Edit.cshtml

As usual, change the @model directive to use the correct path. Remove all references to Created,
CreatedByld, LastUpdated and LastUpdatedByld. Change "ViewBag.Manufacturerld" to
"@Model.Manufacturers" and make similar changes to the Colour, Colourlustification and Status
select controls.



Edit.cshtml.cs

Make the usual changes to the namespace and class declaration, remove the context and amend the
constructor in the usual way.

Ensure that your properties are as follows:
#region Properties

hhhlic-ﬁidge: Widget { get; set; }

public Selectlist Colours { get; set; }

public Selectlist Colourlustifications { get; set; }

public Selectlist Manufacturers { get; set; }

public Selectlist WidgetStatuses { get; set; }
#endregion

Now it is time to look at our OnGetAsync Task:



#region Get

public async Task<IActionResult> OnGetAsync(int? id)
1
if (id == null)
i
return MotFound();
}

Widget = await _context.Widget
.FirstOrDefaultAsync(m => m.WidgetId == id});

if (Widget == null)

i return MotFound();

¥

if (Widget.ColourId == null)

! Widget.ColourId = ConfigVWalues.PleaseSelect.Int;

if (Widget.ColourJustificationId == null)

i Widget.ColourJustificationId = ConfigValues.PleaseSelect.Int;
¥

await DoPopulationsAsync();
return Page();

b

#endregion

We don't need any includes with our Widget as all we will be dealing with are Ids not the whole
Navigation Properties.

Obviously if we don't find a Widget with this Id we just return NotFound().
If we reach the next line of code we clearly found a Widget with the Id passed to the Task.

As Colourld is not a required property of a Widget it is quite possible that this will be null. We cannot
bind null to the Please select option of a dropdown list so we explicitly set the Colourld of the
Widget to ConfigValues.PleaseSelect.Int (which is -1). We carry out the same action for
Colourlustificationld if that is null.

Rather than creating a set of ViewData objects for the various select lists we now call await
DoPopulationsAsync(), which populates the SelectLists in turn. Here is the code for
PopulateColoursAsync():



private async Task PopulateColoursésync()

1
var colours = await _context.Colour
LOrderBy(c =» c.Mame)
.ToListAsync();
colours.Insert(®, new Colour
1
ColourIld = ConfigWValL
Name = ConfigWalues.Ple
i
Colours = new Selectlist
colours,
nameof(Colour.ColourId),
nameof(Colour.Name) ) ;
¥

By convention in the application, the Create Pages would normally be the only pages to have a
Please select option in a dropdown list. The Edit pages do not normally have them - it would be
illogical to have Please select in the Manufacturers list, for example - but as Colour is optional it is
vital to have Please select in the list or editing a Widget would force it to have a colour. The same is

true for ColourJustification.
Our page is now ready to display a Widget for editing but not yet ready to save the changes.

Your OnPostAsync task should look like this:



#tregion Post

P ———

1
if (id == null)
1
return MotFound();
¥
if (!ModelState.IsValid)
1
await DoPopulationsAsync();
return Page();
¥
var widget = await _context.Widget
.FindAsync(id);
if (widget == null)
1
return MotFound();
¥
if (await TryUpdateModelidsync(
widget,
nameof(Widget),
w =* w.WidgetId,
w =¥ w.MName,
w =» w.Manufacturerld,
w => w.ColourId,
w =» w.ColourJustificationId,
W =¥ w.5tatusId))
1
if (widget.Colourld == ConfigWValues.PleaseSelect.Int)
1
widget.ColourId = null;
}
if (widget.ColourId != Colour.Pink)
1
widget.ColourJustificationId = null;
}
await _context.SaveChangeshAsync();
return RedirectToPage(ConfigValues.Pages.WidgetIndex);
}
await DoPopulationsAsync();
return Page();
¥

#tendregion

Having performed the usual checks we get the Widget with the id passed into the method from the
context - again checking to see if we actually found one.



If the Widget is not null we call await TryUpdateModelAsync(), passing the usual parameters. If this
is successful we simple null the Colourld and Colourlustificationld properties of the Widget where
appropriate, await SaveChangesAsync() and redirect to the Widgetindex page.

If anything went wrong we repopulate the SelectLists and return the page to display the error(s).
Conclusion

| think that that is about it for this document. | hope you have enjoyed building the application and
that it has been a successful exercise!

There are a couple of things that | should do differently if | were doing this over again from scratch:
one being that | should look for areas where more use could be made of async Tasks. Specifically, it
is possible to make PopulateStatuses in the Edit.cshtml.cs for Manufacturers run asynchronously,
but I'm sure that there are more areas where this could be done.

There are a couple of additions that could be made to the application, but | have deliberately left
these to be performed as exercises (and because | have already spent a week writing this document
and | want to get it on my website for people to use!).

1) Add code to the Widgets Index page to display the number of records found. Use the example in
the Manufacturers Index page for assistance if required.

2) Add a link on the Manufacturer Details page to the Widget index page, but apply filtering to the
list of Widgets returned so that only Widgets made by that Manufacturer are displayed.

3) Add a Details property to Widget, Manufacturer or both. Use the DbScript to add a Details column
to the appropriate table(s), add the necessary property to the object(s), add the necessary validation
in the ModelMetadata class, add Configuration if required (hint - probably not going to be Unicode),
and add the necessary Ul and code to the Create, Details and Edit pages

| hope that this has been helpful!
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