	Web Development: ASP.NET
	Lab Exercise



Web Development: ASP.NET
Lecture 2 Lab Tutorial Exercise
Getting Started: Code-First Migrations
Objectives
In today’s exercise, you will migrate your class models to a corresponding database schema model i.e. create a database from the models defined.

Exercise 1: Defining Relationships	
There are two types of relationships you need to configure: one-to-many and one-one. You can read more here: http://www.entityframeworktutorial.net/code-first/configure-one-to-one-relationship-in-code-first.aspx
One-to-Many Relationships
1. Most of the relationships in the schema are one-to-many and the names of the primary key and foreign key are the same, which makes it easy to configure.
2. There is one-to-may relationship between AgeRating and Film, where an age rating can have many films rated for an age rating classification. E.g. many films rated as PG.
3. Because the Primary key and Foreign key names are the same, AgeRatingId, the only configuration required is in the Parent (AgeRating).
4. Open up your AgeRating class.
5. You want to provide a link to its related child records, so you have to add a new property but it is not a real property of AgeRating, it is just a virtual link to its collection of child records (known as a navigation property). It is common practice to name this virtual property as the plural form of the child i.e. Films. Add the following:
// An age rating can have a collection of MANY films with this age rating
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6. That’s all you need to do to set up the link.
7. Complete the one-to-many relationships for all the other entities:
a. Film  FilmShowTime
b. Screen  FilmShowtime
c. FilmShowTime  Booking
d. Booking  BookingTicket
e. TicketType  BookingTicket
f. AgeRating  TicketTypeAgeRating
g. TicketType TicketTypeAgeRating
One-to-One Relationships
8. There is one one-to-one relationship in the schema between AspNetUser (ApplicationUser) and Customer. A user account belongs to only one customer at a time.
9. The parent record is the User (defined in the ApplicationUser class) and the child is the Customer.
a. The primary key field in the parent (ApplicationUser) is called UserId
b. The foreign key in the child (Customer) is called CustomerId
10. Open up the IdentityModel.cs file where the ApplicationUser class is defined.
11. You want to provide a link to its related single child record, so you have to add a new property but it is not a real property of ApplicationUser, it is just a virtual link to its single related child record (no ICollection this time). It is common practice to name this virtual property as the name of the child. Add the following:
// A user account can belong to only ONE customer
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12. There is still the issue of the different ID names used for the primary key field (Id) and the foreign key field (CustomerId). You need to create a mapping between them.
13. In the primary table class (ApplicationUser), you have called the name of the virtual link to the child record: Customer (please note that names are case-sensitive). This is the name you will use to create the link in the child table class.
14. Open up the child table class Customer.
15. You need to import an additional library to get access to Foreign Key data annotation. Add the following additional highlighted import statement.
[image: ]
16. You also need to add a new property to the user record but it is not a real property, it is just a virtual link to its related user record (known as a navigation property). The name “User” is what you will use in code to access the related parent record.
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17. Add the following data annotations to the CustomerId property.
a. Key: identifies this property as the Primary Key field of the Customer table.
b. Foreign Key: used to identify the name of the navigation property (User) added in the last step to create the virtual link to the parent record.
[image: ]
Exercise 2: Configuring the Database Context Class
1. Open up your project from last week.
2. In this exercise, you will generate the database from the models created last week.
Connection String Configuration
3. [bookmark: _GoBack]First you need to define a connection string, which simply tells the application what database to connect to.
4. Open up the web.config file.
5. Search for the section called <connectionStrings>…</connectionStrings>. It should contain a single entry called DefaultConnection. The entry is made up of:
a. name: DefaultConnection - In code, you refer to this connection string entry using this name
b. connectionString: quite a long entry made up of all the details required for connecting to the database.
i. Data Source: We are using a LocalDb, which is a database file stored in your application project.
ii. AttachDbFilename: the name of the file to store the database – change this as highlighted to reflect you project name – no spaces please
iii. Initial Catalog – the name of the database – again change this as highlighted to reflect you project name – no spaces please
iv. Integrated Security – when set to true will use the currently logged in user to connect to the database.
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Configuring the Database Context
The database context represents the session with the database. It contains a database sets (DbSet) of each of the data entity classes included in your database model.  Each DbSet represents a link to the corresponding database table in the database. Thus, you need to tell .NET which of your data model classes it should include in the database context. .NET will use this Database Context Class to generate the database and its tables.
By default, when you opt to include user accounts when initially creating the project, VS will also automatically create a database context class for you. We are going to move this class to another file.
ApplicationDbContext
6. In the Models folder, create a new class called ApplicationDbContext – the name is important.
a. Delete the using statements
7. ASP.NET has actually already created this class for you, but we are going to keep things tidy and move this into its own separate file.
IdentityModels
8. In the models folder, there should be a file called IdentityModels
a. Open this file. It contains two classes: ApplicationUser and ApplicationDbContext
b. Scroll down and locate the ApplicationDbContext class
i. Copy and cut this class – please make sure you correctly locate the opening { and closing } braces.
ApplicationDbContext
9. Return to the new class file created, ApplicationDbClass, and paste the cut code in the new class file, so you have the following in the new file as highlighted:
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10. Notice the red squiggly line. 
a. Right-click on it and select “Quick Actions and Refactorings …”
b. Select “using Microsoft.AspNet.Identity.EntityFramework;” from the list provided
c. This should fix the problem
Specifying the Data Classes (tables) to Include
11. Now import the following library:
[image: ]
12. You need to add a database set (DbSet) for each of your data class models giving each set a name that you will use to reference it in your code.
a. The first one, for the AgeRating class, is shown for you – the name given to it is AgeRatings – plural name as it represents a collection (set) of age rating records.
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13. Complete the database set definitions for the other data entity classes excluding the AspNet Identity classes (these will be added automatically for you).
Making Table Names in the Database Singular
14. Next it is common practice for table names in your database to have singular names, but you have just used plural names in the database class. You need to add a configuration setting so that the tables will be generated with singular names.
15. Add the following import statement to the top of the class.
[image: ]
16. Next, add the following block of code which simply instructs .NET to not use (remove) plural table names.
Hint:
If you type override and wait, intellisense should show you a list of options, select OnModelCreating… from the list and complete the code generated so it looks like the following.
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17. Save your changes.
Exercise 2: Generating the Database
1. There are two ways you can generate the database.
a. Adding a line of code to the Database Context Class to automatically create the database if it does not exist the first time your application tries to connect to the database.
b. Running a few command line entries from the Package Manager Console known as Code First Migrations. This method is also used if you want to update the database design later.
Note: you can use either approach. We are going to use both.
Method 1: Code Automatically Create Database if it does not exist
2. Open up your ApplicationDbContext class.
3. Locate the constructor class and add the following line of code to it. It simply instructs .NET to create the database if it does not exist the first time the application tries to access the database.
[image: ]
4. Save the changes and that’s all. Unfortunately, you cannot test it yet as you do not currently have any code that uses the database – next exercise.
Method 2: Code First Migrations
5. From the menu, go to Tools  NuGet Package Manager  Package Manager Console. It should open the following window (usually towards the bottom of the screen).
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6. Next to migrate the models defined in the application’s database context class (ApplicationDbContext) to the database defined in the connection string (DefaultConnection)
7. You need the full name of the database context class (that is the namespace + its name)
a. Open up the ApplicationDbContext file. You should notice that it belongs in a namespace.
b. Mine is shown below as an example, so the full name will be GoMovies.Models.ApplicationDbContext
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8. At the command prompt type the following command, replacing the highlighted text with the full name of your database context class and press the enter key. Be patient it takes a while to execute. 
enable-migrations -ContextTypeName GoMovies.Models.ApplicationDbContext
[image: ]

a. Once it is successful, you should get a message along the lines of “… Code First Migrations enabled for project …”
b. It will also create a new folder in your project called Migrations containing a file called Configuration.cs
9. The last step just enabled migrations, it hasn’t actually migrated anything to the database yet.
10. Next type the following at the PM command prompt. You give each migration a descriptive name to identify the migration. Because this is the first migration you are running, it is common practice to call it initial. Press the enter key and be patient while it executes.
add-migration initial
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a. You may get a warning highlighted in yellow when done. Don’t worry unless it is highlighted in red.
b. It will generate another file in the Migrations folder with “initial” as part of its name containing all the code it is going to execute to generate the database.
11. The final step is to say hey, send the updates to the database. Type the following command at the PM prompt and press the enter key.
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update-database
12. As long as there are no errors in your code it should have generated the database for you. From the menu
a. Go to View  Server Explorer
b. Expand the DefaultConnection ( … ) link and then expand the Tables link and hopefully you should have tables.
13. Go back to the Solution explorer window (View  Solution Explorer)
a. Right-click on the project node and select refresh (you can also use the icon shown)
b. Click on the icon shown to show all files.
c. Now, if you expand the App_Data folder, you should see your database file.
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Exercise 3: Importing Sample Data
1. Go back to the Server Explorer Window (View  Server Explorer)
2. Expand the DefaultConnection which should be the connection to your database unless you used a different name in web.config.
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3. Right-click on the DefaultConnection node and select New Query
4. You should get a query window.
5. I have created SQL files with sample data for you to import. Download the files from Moodle and import (see instructions next step). Note: The files are numbered because you need to import the data in order.
a. InsertQuery1_AgeRatings
b. InsertQuery2_TicketTypes
c. InsertQuery3_TicketTypeAgeRatings
d. InsertQuery4_Screens
e. InsertQuery5_Films
f. InsertQuery6_FilmShowTimes
6. Open up the files one at a time. 
a. Copy the code and paste it in the Query Window in SQL server
b. Hit the execute button. You may want to test one record first (for spelling mistakes ) before running all of them omitting the first one if it was successful.
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7. You can right-click on a table in the server window and select Show Table Data to see if the data imported successfully.
8. Save your work and remember to check in your changes.
9. That’s all for today. We will continue next week and please note that I expect everyone to have a fully setup database with data by then. 
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