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            Defining events

            
         
         
         
         
            
            
            Microsoft has two predefined delegates for use as events. They look like this:

            public delegate void EventHandler(object sender, EventArgs e);
public delegate void EventHandler<TEventArgs>(object sender, TEventArgs e);

            Good Practice
 When you want to define an event in your own type, you should use one of these two
               predefined delegates.
            

            
            Add the following code to the Person class. The code defines an event named Shout. It also defines a field to store AngerLevel and a method named Poke. Each time a person is poked, their anger level increments. Once their anger level
               reaches three, they raise the Shout event, but only if the event delegate is pointing at a method defined somewhere else
               in code, that is, not null:
            

            // event 
public event EventHandler Shout; 
 
// field 
public int AngerLevel; 
 
// method 
public void Poke() 
{ 
   AngerLevel++; 
   if (AngerLevel >= 3) 
   { 
      // if something is listening... 
      if (Shout != null) 
      { 
         // ...then raise the event 
         Shout(this, EventArgs.Empty); 
      } 
   } 
}

            Checking if an object is null before calling one of its methods is very common. C#
               allows these statements to be simplified like this: Shout?.Invoke(this, EventArgs.Empty);

            
            
            
         
         
         
         
      
      
   
   
   

      
      
         
         
         
            
            Reviewing the ASP.NET Core MVC project template

            
         
         
         
         
            
            
            In Visual Studio 2017, look at the Solution Explorer. In Visual Studio Code, look at the EXPLORER pane, as shown in the following screenshot:
            

            
            

            
            Note the following:

            
            
               
               	wwwroot: This folder contains static content, such as CSS for styles, images, JavaScript,
                  and a favicon.ico file.
               

               
               	Data: This folder contains Entity Framework Core classes used by the ASP.NET Identity system to provide authentication and authorization.
               

               
               	Dependencies (Visual Studio 2017 only): This folder contains a graphical representation of NuGet for modern package management. The actual NuGet references are in MvcApp.csproj. In Visual Studio 2017, you can edit the project manually by right-clicking on the
                  project and choosing Edit MvcApp.csproj.
               

               
               	NorthwindMvc.csproj (Visual Studio Code only): This file contains a list of NuGet packages that your project requires.
               

               
               	.vscode/launch.json (Visual Studio Code only) and Properties/launchSettings.json (Visual Studio 2017 only): These files configure options for starting the web application from inside your
                  development environment.
               

               
               	Controllers: This folder contains C# classes that have methods (known as actions) that fetch
                  a model and pass it to a view.
               

               
               	Models: This folder contains C# classes that represent all of the data required to respond
                  to an HTTP request.
               

               
               	Views: This folder contains the .cshtml Razor files that combine HTML and C# code to enable the dynamic generation of an
                  HTML response.
               

               
               	Services: This folder contains C# interfaces and classes for integrating with external services,
                  such as sending email messages.
               

               
               	Extensions: This folder contains extension methods for the project.
               

               
               	appsettings.json: This file contains settings that your web application can load at runtime, for example,
                  the database connection string for the ASP.NET Identity system.
               

               
               	bower.json: This file contains client-side packages that combine resources such as jQuery and
                  Bootstrap.
               

               
               	Program.cs: This file is a console application that contains the Main entry point that performs initial configuration, compilation, and executes the web
                  application. It can call the UseStartup<T>() method to specify another class that can perform additional configuration.
               

               
               	Startup.cs: This optional file performs additional configuration of the services, for example,
                  ASP.NET Identity for authentication, SQLite for data storage, and so on, and routes
                  for your application.
               

               
            

            
            
            
         
         
         
         
      
      
   
      
      
         
         
         
            
            Waiting for tasks

            
         
         
         
         
            
            
            Sometimes, you need to wait for a task to complete before continuing. To do this,
               you can use the Wait method on a Task instance, or the WaitAll or WaitAny static methods on an array of tasks, as described in the following table:
            

            
            
               
               
                  
                  
                     
                     	Method
                     
                     	Description
                     
                  

                  
                  
                     
                     	t.Wait()
                     
                     	This waits for the task instance named t to complete execution
                     
                     
                  

                  
                  
                     
                     	Task.WaitAny(Task[])
                     
                     	This waits for any of the tasks in the array to complete execution
                     
                  

                  
                  
                     
                     	Task.WaitAll(Task[])
                     
                     	This waits for all the tasks in the array to complete execution
                     
                  

                  
               
               
            

            
            Add the following statements to the Main method immediately after creating the three tasks and before outputting the elapsed
               time. This will combine references to the three tasks into an array and pass them
               to the WaitAll method. Now, the original thread will pause on that statement, waiting for all three
               tasks to finish before outputting the elapsed time:
            

            Task[] tasks = { taskA, taskB, taskC }; 
Task.WaitAll(tasks); 

            Rerun the console application and view the output:

            Running methods asynchronously on multiple threads.
Starting Method A...
Starting Method B...
Starting Method C...
Finished Method C.
Finished Method B.
Finished Method A.
3,024 milliseconds elapsed.
Press ENTER to end.

            Notice that the total time is now slightly more than the time to run the longest method.
               If all three tasks can be performed at the same time, then this will be all we need
               to do.
            

            
            However, often a task is dependent on the output from another task. To handle this
               scenario, we need to define continuation tasks.
            

            
            
            
         
         
         
         
      
      
   
      
      
         
         
         
            
            Aggregating sequences

            
         
         
         
         
            
            
            There are LINQ extension methods to perform aggregation functions, such as Average and Sum.
            

            
            Add some new statements, as shown in the following code, to the bottom of the Main method to show the use of the aggregation extension methods:

            WriteLine("Products");
WriteLine($" Count: 
{db.Products.Count()}");
WriteLine($" Sum of units in stock: 
{db.Products.Sum(p => p.UnitsInStock):N0}");
WriteLine($" Sum of units on order: 
{db.Products.Sum(p => p.UnitsOnOrder):N0}");
WriteLine($" Average unit price: 
{db.Products.Average(p => p.UnitPrice):$#,##0.00}");
WriteLine($" Value of units in stock: 
{db.Products.Sum(p => p.UnitPrice * p.UnitsInStock):$#,##0.00}");

            Run the console application and view the output:

            Products
  Count: 77
  Sum of units in stock: 3,119
  Sum of units on order: 780
  Average unit price: $28.87
  Value of units in stock: $74,050.85

            
            
            
         
         
         
      
      
   
      
      
         
         
         
            
            Understanding frameworks

            
         
         
         
         
            
            
            There is a two-way relationship between frameworks and packages. Packages define the
               APIs, frameworks group packages. A framework without any packages would not define
               any APIs.
            

            
            If you have a strong understanding of interfaces and types that implement them, you
               might find the following URL useful for grasping how packages and their APIs relate
               to frameworks such as the various .NET Standard versions:

               https://gist.github.com/davidfowl/8939f305567e1755412d6dc0b8baf1b7

            
            .NET Core packages each support a set of frameworks. For example, the System.IO.FileSystem package supports the following frameworks, as shown in the following screenshot:
            

            
            
               
               	.NETStandard, version 1.3

               
               	.NETFramework, version 4.6

               
            

            
            
               
               	Six Xamarin platforms (for example, Xamarin.iOS 1.0)

               
            

            
            

            
            Good Practice
Choose NETStandard.Library if you are creating a class library that is intended to be referenced by multiple
               platforms, such as .NET Framework and Xamarin, as well as .NET Core.
            

            
            
            
         
         
         
         
      
      
   
      
      
         
         
         
            
            Working with complex numbers

            
         
         
         
         
            
            
            A complex number can be expressed as a + bi, where a and b are real numbers, and i is the imaginary unit, where i2 = −1. If the real part is zero it is a pure imaginary number. If the imaginary part is
               zero, it is a real number. Complex numbers have practical applications in many STEM (science, technology, engineering, mathematics) fields of study.
            

            
            Complex numbers are added by separately adding the real and imaginary parts of the
               summands; consider this:
            

            
            (a + bi) + (c + di) = (a + c) + (b + d)i

            
            In Main, add statements to add two complex numbers, as shown in the following code:
            

            var c1 = new Complex(4, 2);
var c2 = new Complex(3, 7);
var c3 = c1 + c2;
WriteLine($"{c1} added to {c2} is {c3}");

            Run the console application and view the output:

            (4, 2) added to (3, 7) is (7, 9)

            Quarterions are a number system that extend complex numbers. They form a four-dimensional
               associative normed division algebra over the real numbers, and therefore also a domain.
            

            
            Huh? Yes, I know. I don't understand that either. Don't worry, we're not going to
               write any code using them! Suffice to say, they are good at describing spatial rotations,
               so video game engines use them, as do many computer simulations and flight control
               systems.
            

            
            
            
         
         
         
         
      
      
   
      
      
         
         
         
            
            Using Visual Studio 2017

            
         
         
         
         
            
            
            In Visual Studio 2017, open the Part3 solution, and press Ctrl + Shift + N or go to File | Add | New Project....
            

            
            In the Add New Project dialog, in the Installed list, expand Visual C#, and select .NET Core. In the center list, select ASP.NET Core Web Application, type the name as ExploreAngular, and then click on OK.
            

            
            In the New ASP.NET Core Web Application - ExploreAngular dialog; select .NET Core, ASP.NET Core 2.0, and the Angular template; and click on OK.
            

            
            
            
         
         
         
         
      
      
   
      
      
         
         
         
            
            Writing mathematical functions

            
         
         
         
         
            
            
            Although you might never create an application that needs to have mathematical functionality,
               everyone studies mathematics at school, so using mathematics is a common way to learn
               about functions.
            

            
            
            
         
         
         
         
      
      
   
      
      
         
         
         
            
            Deploying cross-platform

            
         
         
         
         
            
            
            Your choice of IDE and operating system for development does not limit where your
               code gets deployed. .NET Core 2.0 supports the following platforms for deployment:
            

            
            
               
               	Windows 7 SP1, or later

               
               	Windows Server 2008 R2 SP1, or later

               
               	Windows IoT 10, or later

               
               	macOS Sierra (version 10.12), or later

               
               	RHEL 7.3, or later

               
               	Ubuntu 14.04, or later

               
               	Fedora 25, or later

               
               	Debian 8.7, or later

               
               	openSUSE 42.2, or later

               
               	Tizen 4, or later

               
            

            
            Linux OSes are popular server host platforms because they are relatively lightweight
               and more cost-effectively scalable when compared to operating system platforms such
               as Windows and macOS.
            

            
            In the next section, you will install Microsoft Visual Studio 2017 for Windows. If
               you prefer to use Microsoft Visual Studio Code, jump ahead to the Installing Microsoft Visual Studio Code for Windows, macOS, or Linux section. If you prefer to use Microsoft Visual Studio for Mac, jump ahead to the Installing Microsoft Visual Studio for Mac section.

            
            
            
         
         
         
         
      
      
   
      
      
         
         
         
            
            Sorting collections

            
         
         
         
         
            
            
            A List<T> class can be sorted by calling its Sort method (but remember that the indexes of each item will change).
            

            
            Sorting a list of strings or other built-in types works automatically, but if you
               create a collection of your own type, then that type must implement an interface named
               IComparable. You learned how to do this in Chapter 6, Implementing Interfaces and Inheriting Classes.
            

            
            A Dictionary<T>, Stack<T>, or Queue<T> collection cannot be sorted because you wouldn't usually want that functionality;
               for example, you would never sort a queue of guests checking into a hotel. But sometimes,
               you might want to sort a dictionary or a set.
            

            
            The differences between these sorted collections are often subtle, but can have an
               impact on the memory requirements and performance of your application, so it is worth
               putting effort into picking the most appropriate option for your requirements.
            

            
            Some common sorted collections are shown in the following table:

            
            
               
               
                  
                  
                     
                     	
                        
                        Collection

                        
                     
                     
                     	
                        
                        Description

                        
                     
                     
                  

                  
                  
                     
                     	
                        
                        SortedDictionary<TKey, TValue>

                        
                     
                     
                     	
                        
                        This represents a collection of key/value pairs that are sorted on the key

                        
                     
                     
                  

                  
                  
                     
                     	
                        
                        SortedList<TKey, TValue>

                        
                     
                     
                     	
                        
                        This represents a collection of key/value pairs that are sorted by key, based on the
                           associated IComparer<T> implementation
                        

                        
                     
                     
                  

                  
                  
                     
                     	
                        
                        SortedSet<T>

                        
                     
                     
                     	
                        
                        This represents a collection of objects that is maintained in a sorted order

                        
                     
                     
                  

                  
               
               
            

            
            
            
         
         
         
         
      
      
   
      
      
         
         
         
            
            Using immutable collections

            
         
         
         
         
            
            
            Sometimes you need to make a collection immutable, meaning that its members cannot
               change; that is, you cannot add or remove them.
            

            
            If you import the System.Collections.Immutable namespace, then any collection that implements IEnumerable<T> is given six extension methods to convert it into an immutable list, dictionary,
               hashset, and so on.
            

            
            Open the WorkingWithLists project, import the System.Collections.Immutable namespace, and add the following statements to the end of the Main method, as shown in the following code:
            

            var immutableCities = cities.ToImmutableList();

var newList = immutableCities.Add("Rio");

Write("Immutable cities:");
foreach (string city in immutableCities)
{
   Write($" {city}");
}
WriteLine();

Write("New cities:");
foreach (string city in newList)
{
   Write($" {city}");
}
WriteLine();

            Run the console application, view the output, and note that the immutable list of
               cities does not get modified when you call the Add method on it; instead it returns a new list with the newly added city:
            

            After removing two cities
  Sydney
  Paris
Immutable cities: Sydney Paris
New cities: Sydney Paris Rio

            
            
            
         
         
         
      
      
   
      
      
         
         
         
            
            Explicit loading entities

            
         
         
         
         
            
            
            Another type of loading is explicit loading. It works like lazy loading, but you are
               in control of exactly which related data is loaded and when. You can think of lazy
               loading as explicit loading that happens automatically for all related entities.
            

            
            In the QueryingCategories method, modify your query statements to prompt the user if they want to enable eager
               loading and explicit loading, as shown in the following code:
            

            IQueryable<Category> cats;  
// = db.Categories;//.Include(c => c.Products); 
 
Write("Enable eager loading? (Y/N): "); 
bool eagerloading = (ReadKey().Key == ConsoleKey.Y); 
bool explicitloading = false; 
WriteLine(); 
if (eagerloading) 
{ 
   cats = db.Categories.Include(c => c.Products); 
} 
else 
{ 
   cats = db.Categories; 
   Write("Enable explicit loading? (Y/N): "); 
   explicitloading = (ReadKey().Key == ConsoleKey.Y); 
   WriteLine(); 
}

            Inside the foreach loop, before the WriteLine method call, add statements to check if explicit loading is enabled, and if so, prompt
               the user if they want to explicitly load each individual category, as shown in the
               following code:
            

            if (explicitloading) 
{ 
   Write($"Explicitly load products for {c.CategoryName}? (Y/N):"); 
   if (ReadKey().Key == ConsoleKey.Y) 
   { 
      var products = db.Entry(c).Collection(c2 => c2.Products); 
      if (!products.IsLoaded) products.Load(); 
   } 
   WriteLine(); 
}

            Run the console application; press N to disable eager loading, and press Y to enable explicit loading.
            

            
            For each category, press Y or N to load its products as you wish. In the following example output, I chose to load
               products for only two of the eight categories, Beverages and Seafood:
            

            Categories and how many products they have:
Enable eager loading? (Y/N): n
Enable explicit loading? (Y/N): y
Level: Debug, Event ID: 200100, Event: Microsoft.EntityFrameworkCore.Database.Command.CommandExecuting, State: Executing DbCommand [Parameters=[], CommandType='Text', CommandTimeout='30']
PRAGMA foreign_keys=ON;
Level: Debug, Event ID: 200100, Event: Microsoft.EntityFrameworkCore.Database.Command.CommandExecuting, State: Executing DbCommand [Parameters=[], CommandType='Text', CommandTimeout='30']
SELECT "c"."CategoryID", "c"."CategoryName", "c"."Description"
FROM "Categories" AS "c"
Explicitly load products for Beverages? (Y/N):yLevel: Debug, Event ID: 200100, Event: Microsoft.EntityFrameworkCore.Database.Command.CommandExecuting, State: Executing DbCommand [Parameters=[@__get_Item_0='?'], CommandType='Text', CommandTimeout='30']
SELECT "e"."ProductID", "e"."CategoryID", "e"."UnitPrice", "e"."Discontinued", "e"."ProductName", "e"."UnitsInStock"
FROM "Products" AS "e"
WHERE "e"."CategoryID" = @__get_Item_0

Beverages has 12 products.
Explicitly load products for Condiments? (Y/N):n
Condiments has 0 products.
Explicitly load products for Confections? (Y/N):n
Confections has 0 products.
Explicitly load products for Dairy Products? (Y/N):n
Dairy Products has 0 products.
Explicitly load products for Grains/Cereals? (Y/N):n
Grains/Cereals has 0 products.
Explicitly load products for Meat/Poultry? (Y/N):n
Meat/Poultry has 0 products.
Explicitly load products for Produce? (Y/N):n
Produce has 0 products.
Explicitly load products for Seafood? (Y/N):yLevel: Debug, Event ID: 200100, Event: Microsoft.EntityFrameworkCore.Database.Command.CommandExecuting, State: Executing DbCommand [Parameters=[@__get_Item_0='?'], CommandType='Text', CommandTimeout='30']
SELECT "e"."ProductID", "e"."CategoryID", "e"."UnitPrice", "e"."Discontinued", "e"."ProductName", "e"."UnitsInStock"
FROM "Products" AS "e"
WHERE "e"."CategoryID" = @__get_Item_0

Seafood has 12 products.

            Good Practice
Carefully consider which loading pattern is best for your code. In the future, if
               lazy loading is the default as it is with EF6, then it could literally make you a
               lazy database developer!
            

            
            
            
         
         
         
         
      
      
   
      
      
         
         
         
            
            C# grammar

            
         
         
         
         
            
            
            The grammar of C# includes statements and blocks. To document your code, you use comments.
            

            
            
            
         
         
         
         
      
      
   
      
      
         
         
         
            
            Building Windows Apps Using XAML and Fluent Design

            
         
         
         
         
            
            
            This chapter is about seeing what can be achieved with XAML when defining the user
               interface for a graphical app, in particular, for Universal Windows Platform (UWP). You will explore some of the new user interface features of Fluent Design, available
               in the Fall Creators Update of Windows 10.
            

            
            In a single chapter, we will only be able to scratch the surface of everything that
               can be done with XAML and UWP. However, I hope to excite you into wanting to learn
               more about this cool technology and platform.
            

            
            Think of this chapter as a whistle-stop tour of the coolest parts of XAML, UWP, and
               Fluent Design, including template-able controls, data binding, and animation!
            

            
            Some important points about this chapter
 UWP apps are not cross-platform, but they are cross-device if those devices run a
               modern flavor of Windows. You will need Windows 10 Fall Creators Update and Visual
               Studio 2017 version 15.4 or later to create the examples in this chapter. UWP supports
               .NET Native, which means that your code is compiled to native CPU instructions for
               a smaller memory footprint and faster execution.
            

            
            In this chapter, we will cover the following topics:

            
            
               
               	Understanding the modern Windows platform

               
               	Creating a modern Windows app

               
               	Using resources and templates

               
               	Data binding

               
               	Building apps using Windows Template Studio

               
            

            
            
            
         
         
         
         
      
      
   
      
      
         
         
         
            
            Eager and lazy loading entities

            
         
         
         
         
            
            
            In the QueryingCategories method, the code currently uses the Categories property to loop through each category, outputting the category name and the number
               of products in that category. This works because when we wrote the query, we used
               the Include method to use eager loading (aka early loading) for the related products.
            

            
            Modify the query to comment out the Include method call, as shown in the following code:
            

            IQueryable<Categories> cats = db.Categories; //.Include(c => c.Products); 

            In Main, comment all methods except QueryingCategories, as shown in the following code:
            

            static void Main(string[] args)
{
   QueryingCategories();
   // QueryingProducts();
   // QueryingWithLike();
}

            Run the console application and view the output:

            Beverages has 0 products.
Condiments has 0 products.
Confections has 0 products.
Dairy Products has 0 products.
Grains/Cereals has 0 products.
Meat/Poultry has 0 products.
Produce has 0 products.
Seafood has 0 products.

            Each item in foreach is an instance of the Category class, which has a property named Products, that is, the list of products in that category. Since the original query is only
               selected from the Categories table, this property is empty for each category.
            

            
            When lazy loading is finally implemented in EF Core, every time the loop enumerates
               and an attempt is made to read the Products property, EF Core will automatically check if they are loaded. If not, EF Core will
               load them for us "lazily" by executing a SELECT statement to load just that set of products for the current category, and then the
               correct count would be returned to the output.
            

            
            The problem with lazy loading is that multiple round trips to the database server
               are required to eventually fetch all the data. Therefore, it has not been a priority
               for the EF Core team.
            

            
            
            
         
         
         
         
      
      
   
      
      
         
         
         
            
            Using non-.NET Standard libraries

            
         
         
         
         
            
            
            70% of existing NuGet packages can be used with .NET Core 2.0, even if they are not
               compiled for .NET Standard 2.0.

               To search for useful NuGet packages, follow this link:

               https://www.nuget.org/packages

            
            For example, there is a package of custom collections for handling matrices created
               by Dialect Software LLC, documented at the following link:

               https://www.nuget.org/packages/DialectSoftware.Collections.Matrix/

            
            The package was last updated in 2013, as shown in the following screenshot:

            
            

            
            2013 was long before .NET Core existed, so this package was built for .NET Framework.
               As long as an assembly package like this only uses APIs available in .NET Standard
               2.0, it can be used in a .NET Core 2.0 project.
            

            
            Open Assemblies.csproj, and add <PackageReference> for Dialect Software's package, as shown in the following markup:
            

            <PackageReference Include="dialectsoftware.collections.matrix" Version="1.0.0" />

            Open Program.cs, add statements to import the DialectSoftware.Collections and DialectSoftware.Collections.Generics namespaces, and add statements to create instances of Axis and Matrix<T>, populate them with values, and output them, as shown in the following code:

            var x = new Axis("x", 0, 10, 1);
var y = new Axis("y", 0, 4, 1);

var matrix = new Matrix<long>(new[] { x, y });
int i = 0;
for (; i < matrix.Axes[0].Points.Length; i++)
{
   matrix.Axes[0].Points[i].Label = "x" + i.ToString();
}
i = 0;
for (; i < matrix.Axes[1].Points.Length; i++)
{
   matrix.Axes[1].Points[i].Label = "y" + i.ToString();
}

foreach (long[] c in matrix)
{
   matrix[c] = c[0] + c[1];
}

foreach (long[] c in matrix)
{
   WriteLine("{0},{1} ({2},{3}) = {4}", matrix.Axes[0].Points[c[0]].Label, 
   matrix.Axes[1].Points[c[1]].Label, c[0], c[1], matrix[c]);
}

            Run the console application, view the output, and note the warning message:

            /Users/markjprice/Code/Chapter07/Assemblies/Assemblies.csproj : warning NU1701: Package 'DialectSoftware.Collections.Matrix 1.0.0' was restored using '.NETFramework,Version=v4.6.1' instead of the project target framework '.NETCoreApp,Version=v2.0'. This package may not be fully compatible with your project.
x0,y0 (0,0) = 0
x0,y1 (0,1) = 1
x0,y2 (0,2) = 2
x0,y3 (0,3) = 3
...and so on.

            
            
            
         
         
         
      
      
   
      
      
         
         
         
            
            Installing Node Package Manager for macOS

            
         
         
         
         
            
            
            In Chapter 14, Building Web Sites Using ASP.NET Core Razor Pages, Chapter 15, Building Web Sites Using ASP.NET Core MVC, and Chapter 16, Building Web Services and Applications Using ASP.NET Core, you will need Node.js and NPM installed.
            

            
            In Terminal, enter commands to install Node.js and NPM, and then check their versions,
               which at the time I wrote this book, were Node.js version 8.4 and NPM version 5.3,
               as shown in the following screenshot:
            

            brew install node
node -v
npm -v

            

            
            
            
         
         
         
         
      
      
   
      
      
         
         
         
            
            C# vocabulary

            
         
         
         
         
            
            
            C# vocabulary is made up of keywords, symbols, and types.

            
            Some of the 79 predefined, reserved keywords that you will see in this chapter include
               using, namespace, class, static, int, string, double, bool, var, if, switch, break, while, do, for, and foreach.
            

            
            Visual Studio 2017 shows C# keywords in blue to make them easier to spot. In the following
               screenshot, using, namespace, class, static, void, and string are part of the vocabulary of C#:
            

            
            

            
            The equivalent for Visual Studio Code is shown in the following screenshot:

            
            

            
            Both Visual Studio 2017 and Visual Studio Code allow you to customize the color scheme.
               In Visual Studio 2017, navigate to Tools | Options | Environment | Fonts and Colors. In Visual Studio Code, navigate to Code | Preferences | Color Theme.
            

            
            There are another 25 contextual keywords that only have a special meaning in a specific
               context. However, that still means that there are only 104 actual C# keywords in the
               language.
            

            
            English has more than 250,000 distinct words. How does C# get away with only having
               104 keywords? Why is C# so difficult to learn if it has so few words?
            

            
            One of the key differences between a human language and a programming language is
               that developers need to be able to define new "words" with new meanings.
            

            
            Apart from the 104 keywords in the C# language, this book will teach you about some
               of the hundreds of thousands of "words" that other developers have defined. You will
               also learn how to define your own "words."
            

            
            Programmers all over the world must learn English because most programming languages
               use English words such as namespace and class. There are programming languages that use other human languages, such as Arabic,
               but they are rare. This YouTube video shows a demonstration of an Arabic programming
               language: https://www.youtube.com/watch?v=77KAHPZUR8g

            
            
            
         
         
         
         
      
      
   
      
      
         
         
         
            
            Deleting entities

            
         
         
         
         
            
            
            In Program, import System.Collections.Generic, and then add a method to delete all products with a name that begins with Bob, as shown in the following code:
            

            static int DeleteProducts(string name)
{
   using (var db = new Northwind())
   {
      IEnumerable<Product> products = db.Products.Where(
      p => p.ProductName.StartsWith(name)); 
      db.Products.RemoveRange(products); 
      int affected = db.SaveChanges();
      return affected; 
   }
}

            You can remove individual entities with the Remove method. RemoveRange is more efficient when you want to delete multiple entities.
            

            
            In Main, comment the call to AddProduct, and add a call to DeleteProducts, as shown in the following code:
            

            static void Main(string[] args)
{
   // QueryingCategories();
   // QueryingProducts();
   // QueryingWithLike();

   // AddProduct(6, "Bob's Burgers", 500M);
   // IncreaseProductPrice("Bob", 20M);

   int deleted = DeleteProducts("Bob");
   WriteLine($"{deleted} product(s) were deleted.");
   ListProducts();
}

            Run the console application, view the output, and note if multiple product names start
               with Bob, then they are all deleted, as shown in the following output:
            

            2 product(s) were deleted.
-----------------------------------------------------------------
| ID  | Product Name                  |    Cost | Stock | Disc. |
-----------------------------------------------------------------
| 038 | Côte de Blaye                 | $263.50 |    17 | False |

            
            
            
         
         
         
      
      
   
      
      
         
         
         
            
            Working with LINQ to XML

            
         
         
         
         
            
            
            LINQ to XML is a LINQ provider that allows you to query and manipulate XML.
            

            
            
            
         
         
         
         
      
      
   
      
      
         
         
         
            
            Summary

            
         
         
         
         
            
            
            In this chapter, you learned about delegates and events, implementing interfaces,
               generics, and deriving types using inheritance and OOP. You also learned about base
               and derived classes, how to override a type member, use polymorphism, and cast between
               types.
            

            
            In the next part, you will learn about .NET Core 2.1 and .NET Standard 2.0, and the
               types that they provide you with to implement common functionality such as file handling,
               database access, encryption, and multitasking.
            

            
            
            
         
         
         
         
      
      
   
      
      
         
         
         
            
            Writing to the default trace listener

            
         
         
         
         
            
            
            One trace listener, the DefaultTraceListener class, is configured automatically and writes to Visual Studio 2017's Output pane, or to Visual Studio Code's Debug pane. You can configure others manually using code.
            

            
            Add a new console application project named Instrumenting.
            

            
            Modify the template code, as shown in the following code:

            using System.Diagnostics;
 
namespace Instrumenting
{
   class Program
   {
      static void Main(string[] args)
      {
         Debug.WriteLine("Debug says, I am watching!");
         Trace.WriteLine("Trace says, I am watching!");
      }
   }
}

            Start the console application with the debugger attached.

            
            In Visual Studio 2017's Output window, you will see the two messages. If you cannot see the Output window, press Ctrl + W + O or navigate to View | Output. Ensure that you select the Show output from: Debug option, as shown in the following screenshot:

            
            

            
            In Visual Studio Code, the DEBUG CONSOLE will output the same two messages, mixed with other debugging information like loaded
               assembly DLLs, as shown in the following screenshot:
            

            
            

            
            
            
         
         
         
         
      
      
   
      
      
         
         
         
            
            Calculating factorials with recursion

            
         
         
         
         
            
            
            The factorial of 5 is 120, because factorials are calculated by multiplying the starting
               number by one less than itself, and then by one less again, and so on, until the number
               is reduced to 1, like this: 5 x 4 x 3 x 2 x 1 = 120.
            

            
            We will write a function named Factorial that calculates the factorial for an int passed to it as a parameter. We will use a clever technique called recursion, which means a function that calls itself.
            

            
            Recursion is clever, but it can lead to problems, such as a stack overflow due to
               too many function calls. Iteration is a more practical, if less succinct, solution
               in languages like C#. You can read more about this at the following link:

               https://en.wikipedia.org/wiki/Recursion_(computer_science)#Recursion_versus_iteration

            
            Add a function named Factorial, as shown in the following code:
            

            static int Factorial(int number)
{
   if (number < 1)
   {
      return 0;
   }
   else if (number == 1)
   {
      return 1;
   }
   else
   {
      return number * Factorial(number - 1);
   }
}

static void RunFactorial()
{
   Write("Enter a number: ");
   if (int.TryParse(ReadLine(), out int number))
   {
      WriteLine(
        $"{number:N0}! = {Factorial(number):N0}");
   }
   else
   {
      WriteLine("You did not enter a valid number!");
   }      
}

            Note the following:

            
            
               
               	If the input number is zero or negative, Factorial returns 0.
               

               
               	If the input number is 1, Factorial returns 1, and therefore stops calling itself.
               

               
               	If the input number is larger than one, Factorial multiplies the number by the result of calling itself and passing one less than the
                  number. This makes the function recursive.
               

               
               	RunFactorial prompts the user to enter a number, calls the Factorial function, and then outputs the result, formatted using the code N0, which means number format and use commas to show thousands with zero decimal places.
               

               
            

            
            In the Main method, comment the RunCardinalToOrdinal method call, and call the RunFactorial method.
            

            
            Run the console application several times, entering various numbers, and view the
               output:
            

            Enter a number: 3
3! = 6
Enter a number: 5
5! = 120
Enter a number: 31
31! = 738,197,504
Enter a number: 32
32! = -2,147,483,648


            Factorials are written like this: 5!, where the exclamation mark is read as bang, so 5! = 120, that is, five bang equals one hundred and twenty. Bang is a good name for factorials because they increase in size very rapidly, just
               like an explosion. As you can see in the previous output, factorials of 32 and higher
               will overflow the int type because they are so big.
            

            
            
            
         
         
         
         
      
      
   
      
      
         
         
         
            
            Handling casting exceptions

            
         
         
         
         
            
            
            The compiler is now happy; but, because aliceInPerson might be a different derived type, like Student instead of Employee, we need to be careful. This statement might throw an InvalidCastException error.
            

            
            We can handle this by writing a try statement, but there is a better way. We can check the current type of the object
               using the is keyword.
            

            
            Wrap the explicit cast statement in an if statement, as follows:
            

            if (aliceInPerson is Employee) 
{ 
   WriteLine($"{nameof(aliceInPerson)} IS an Employee"); 
   Employee e2 = (Employee)aliceInPerson; 
   // do something with e2 
} 

            Run the console application and view the output:

            aliceInPerson IS an Employee

            Alternatively, you can use the as keyword to cast. Instead of throwing an exception, the as keyword returns null if the type cannot be cast.
            

            
            Add the following statements to the end of the Main method:
            

            Employee e3 = aliceInPerson as Employee; 
if (e3 != null) 
{ 
   WriteLine($"{nameof(aliceInPerson)} AS an Employee"); 
   // do something with e3 
} 

            Since accessing a null variable can throw a NullReferenceException error, you should always check for null before using the result.
            

            
            Run the console application and view the output:

            aliceInPerson AS an Employee

            Good Practice
Use the is and as keywords to avoid throwing exceptions when casting between derived types.
            

            
            
            
         
         
         
         
      
      
   
      
      
         
         
         
            
            Using macOS

            
         
         
         
         
            
            
            Run the console application and view the output, as shown in the following screenshot:

            
            

            
            macOS uses a forward slash for the directory separator character.

            
            
            
         
         
         
         
      
      
   
      
      
         
         
         
            
            Importing a namespace

            
         
         
         
         
            
            
            Click inside the XDocument class name. Visual Studio 2017 and Visual Studio Code both display a light bulb,
               showing that it recognizes the type and can automatically fix the problem for you.
            

            
            Click on the light bulb, or in Windows, press Ctrl + . (dot), or in macOS, press Cmd + . (dot).
            

            
            Visual Studio 2017 shows an explanation of your choices, and a preview of its suggested
               changes, as shown in the following screenshot:
            

            
            

            
            Visual Studio Code has no explanation and preview, but it does have almost the same
               choices, as shown in the following screenshot:
            

            
            

            
            Select using System.Xml.Linq; from the menu. This will import the namespace by adding a using statement to the top of the file.
            

            
            Once a namespace is imported at the top of a code file, then all the types within
               the namespace are available for use in that code file by just typing their name.
            

            
            
            
         
         
         
         
      
      
   
      
      
         
         
         
            
            Hashing data

            
         
         
         
         
            
            
            In .NET Core, there are multiple hash algorithms you can choose from. Some do not use any key, some
               use symmetric keys, and some use asymmetric keys.
            

            
            Some of the more common hashing algorithms are shown in the following diagram:

            
            

            
            There are two important factors to consider when choosing a hash algorithm:

            
            
               
               	Collision resistance: How rare is it to find two inputs that share the same hash?
               

               
               	Preimage resistance: For a hash, how difficult would it be to find another input that shares the same
                  hash?
               

               
            

            
            Here are some common non-keyed hashing algorithms:

            
            
               
               
                  
                  
                     
                     	
                        
                        Algorithm

                        
                     
                     
                     	
                        
                        Hash size

                        
                     
                     
                     	
                        
                        Description

                        
                     
                     
                  

                  
                  
                     
                     	
                        
                        MD5

                        
                     
                     
                     	
                        
                        16 bytes

                        
                     
                     
                     	
                        
                        This is commonly used because it is fast, but it is not collision-resistant

                        
                     
                     
                  

                  
                  
                     
                     	
                        
                        SHA1

                        
                     
                     
                     	
                        
                        20 bytes

                        
                     
                     
                     	
                        
                        The use of SHA1 on the internet has been deprecated since 2011

                        
                     
                     
                  

                  
                  
                     
                     	
                        
                        SHA256

                        
                        SHA384

                        
                        SHA512

                        
                     
                     
                     	
                        
                        32 bytes

                        
                        48 bytes

                        
                        64 bytes

                        
                     
                     
                     	
                        
                        These are Secure Hashing Algorithm 2nd generation (SHA2) algorithms with different hash sizes
                        

                        
                     
                     
                  

                  
               
               
            

            
            Good Practice
Avoid MD5 and SHA1 because they have known weaknesses. Choose a larger hash size to
               reduce the possibility of repeated hashes. The first publicly known MD5 collision
               happened in 2010. The first publicly known SHA1 collision happened in 2017. You can
               read more at the following link:

               https://arstechnica.co.uk/information-technology/2017/02/at-deaths-door-for-years-widely-used-sha1-function-is-now-dead/

            
            
            
         
         
         
         
      
      
   
      
      
         
         
         
            
            Using Visual Studio 2017 or Visual Studio Code

            
         
         
         
         
            
            
            In Visual Studio 2017, add a return statement to the method, or in Visual Studio Code, write the whole method, as shown
               in the following code:
            

            // overridden methods 
public override string ToString() 
{ 
   return $"{Name} is a {base.ToString()}"; 
}

            Run the console application and view the output. Now, when the ToString method is called, it outputs the person's name, as well as the base classes implementation
               of ToString, as shown in the following output:
            

            John Jones is a Packt.CS7.Employee

            Good Practice
Many real-world APIs, for example, Microsoft's Entity Framework Core, Castle's DynamicProxy,
               and Episerver's content models, require the properties that you define in your classes
               to be marked as virtual. Unless you have a good reason, mark your method and property members as virtual.
            

            
            
            
         
         
         
         
      
      
   
      
      
         
         
         
            
            Exercise 4.1 – Test your knowledge

            
         
         
         
         
            
            
            Answer the following questions, by Googling the answers if necessary:

            
            
               
               	What does the C# keyword void mean?
               

               
               	How many parameters can a C# method have?

               
               	In Visual Studio 2017, what is the difference between pressing F5, Ctrl + F5, Shift + F5, and Ctrl + Shift + F5?
               

               
               	Where does the Trace.WriteLine method write its output to?
               

               
               	What are the five trace levels?

               
               	What is the difference between Debug and Trace?
               

               
               	When writing a unit test, what are the three As?

               
               	When writing a unit test using xUnit, what attribute must you decorate the test methods
                  with?
               

               
               	What dotnet command executes xUnit tests?
               

               
               	What is TDD?

               
            

            
            
            
         
         
         
         
      
      
   
      
      
         
         
         
            
            Installing Xcode

            
         
         
         
         
            
            
            If you have not already installed Xcode on your Mac, install it now from the App Store.

            
            On the Apple menu, choose App Store....
            

            
            In the App Store, enter xcode in the Search box, and one of the first results will be Xcode, as shown in the following screenshot:
            

            
            

            
            Click on Get, and wait for Xcode to install.
            

            
            
            
         
         
         
         
      
      
   
      
      
         
         
         
            
            Exercise 6.1 – Test your knowledge

            
         
         
         
         
            
            
            Answer the following questions:

            
            
               
               	What is a delegate?

               
               	What is an event?

               
               	How are a base class and a derived class related?

               
               	What is the difference between is and as?
               

               
            

            
             

            
            
               
               	Which keyword is used to prevent a class from being derived from, or a method from
                  being overridden?
               

               
               	Which keyword is used to prevent a class from being instantiated with the new keyword?
               

               
               	Which keyword is used to allow a member to be overridden?

               
               	What's the difference between a destructor and a deconstructor?

               
               	What are the signatures of the constructors that all exceptions should have?

               
               	What is an extension method and how do you define one?

               
            

            
            
            
         
         
         
         
      
      
   
      
      
         
         
         
            
            Using LINQ with EF Core

            
         
         
         
         
            
            
            To learn about projection, it is best to have some more complex sequences to work with; so, in the next project,
               we will use the Northwind sample database.
            

            
            
            
         
         
         
         
      
      
   
      
      
         
         
         
            
            Exercise 4.3 – Explore topics

            
         
         
         
         
            
            
            Use the following links to read more about the topics covered in this chapter:

            
            
               
               	Debugging in Visual Studio Code: https://code.visualstudio.com/docs/editor/debugging

               
               	System.Diagnostics Namespaces: https://docs.microsoft.com/en-us/dotnet/core/api/system.diagnostics

               
               	Debugger Basics: https://docs.microsoft.com/en-us/visualstudio/debugger/debugger-basics

               
               	xUnit.net: http://xunit.github.io/

               
            

            
            
            
         
         
         
         
      
      
   
      
      
         
         
         
            
            Running unit tests with Visual Studio Code

            
         
         
         
         
            
            
            In Visual Studio Code, open the Chapter04 folder.
            

            
            In Integrated Terminal, enter the following command:
            

            cd CalculatorLibUnitTest
dotnet test

            You should see the following results:

            
            

            
            Fix the bug in the Add method, and then rerun the unit tests to see that the bug is now fixed, as shown
               in the following screenshot:
            

            
            

            
            
            
         
         
         
         
      
      
   
      
      
         
         
         
         
            
            
            
            
         
         
         
         
      
      
   
      
      
         
         
         
            
            Creating a model

            
         
         
         
         
            
            
            Although we could reuse the .NET Standard 2.0 entity data model library that you created
               earlier, we want to implement two-way data binding, so we will create a new class
               to represent customer entities in the mobile app.
            

            
            Right-click on the project named NorthwindMobile, go to Add | New Folder, and name it Models.
            

            
            Right-click on the Models folder and go to Add | New File....
            

            
            In the New File dialog, go to General | Empty Class, enter the name Customer, as shown in the following screenshot, and click on New:
            

            
            

            
            Modify the statements, as shown in the following code:

            using System.Collections.Generic; 
using System.Collections.ObjectModel; 
using System.ComponentModel; 
 
namespace NorthwindMobile.Models 
{ 
   public class Customer : INotifyPropertyChanged 
   { 
      public static IList<Customer> Customers; 
 
      static Customer() 
      { 
         Customers = new ObservableCollection<Customer>(); 
      } 
 
      public event PropertyChangedEventHandler PropertyChanged; 
 
      private string customerID; 
      private string companyName; 
      private string contactName; 
      private string city; 
      private string country; 
      private string phone; 
 
      public string CustomerID 
      { 
         get { return customerID; } 
         set 
         { 
            customerID = value; 
            PropertyChanged?.Invoke(this,  
            new PropertyChangedEventArgs("CustomerID")); 
         } 
      } 
 
      public string CompanyName 
      { 
         get { return companyName; } 
         set 
         { 
            companyName = value; 
            PropertyChanged?.Invoke(this,  
            new PropertyChangedEventArgs("CompanyName")); 
         } 
      } 
 
      public string ContactName 
      { 
         get { return contactName; } 
         set 
         { 
            contactName = value; 
            PropertyChanged?.Invoke(this,  
            new PropertyChangedEventArgs("ContactName")); 
         } 
      } 
      public string City 
      { 
         get { return city; } 
         set 
         { 
            city = value; 
            PropertyChanged?.Invoke(this,  
            new PropertyChangedEventArgs("City")); 
         } 
      } 
 
      public string Country 
      { 
         get { return country; } 
         set 
         { 
            country = value; 
            PropertyChanged?.Invoke(this,  
            new PropertyChangedEventArgs("Country")); 
         } 
      } 
 
      public string Phone 
      { 
         get { return phone; } 
         set 
         { 
            phone = value; 
            PropertyChanged?.Invoke(this,  
            new PropertyChangedEventArgs("Phone")); 
         } 
      } 
 
      public string Location 
      { 
         get 
         { 
            return string.Format("{0}, {1}", City, Country); 
         } 
      } 
 
      // for testing before calling web service 
      public static void SampleData() 
      { 
         Customers.Clear(); 
 
         Customers.Add(new Customer 
         { 
            CustomerID = "ALFKI", 
            CompanyName = "Alfreds Futterkiste", 
            ContactName = "Maria Anders", 
            City = "Berlin", 
            Country = "Germany", 
            Phone = "030-0074321" 
         }); 
 
         Customers.Add(new Customer 
         { 
            CustomerID = "FRANK", 
            CompanyName = "Frankenversand", 
            ContactName = "Peter Franken", 
            City = "München", 
            Country = "Germany", 
            Phone = "089-0877310" 
         }); 
 
         Customers.Add(new Customer 
         { 
            CustomerID = "SEVES", 
            CompanyName = "Seven Seas Imports", 
            ContactName = "Hari Kumar", 
            City = "London", 
            Country = "UK", 
            Phone = "(171) 555-1717" 
         }); 
      } 
   } 
} 

            Note the following:

            
            
               
               	The class implements INotifyPropertyChanged, so a two-way bound user interface components such as Editor will update the property and vice versa. There is a PropertyChanged event that is raised whenever one of the properties is modified.
               

               
               	After loading from the service, the customers will be cached locally in the mobile
                  app using ObservableCollection. This supports notifications to any bound user interface components, such as ListView.
               

               
               	In addition to properties for storing values retrieved from the REST service, the
                  class defines a read-only Location property. This will be used to bind to, in a summary list of customers.
               

               
               	For testing purposes, when the REST service is not available, there is a method to
                  populate three sample customers.
               

               
            

            
            
            
         
         
         
         
      
      
   