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Visual Studio for Mac 
Chapter 5 Projects

Welcome to the Visual Studio for Mac projects for Chapter 5.  
In this chapter, you’re learning about the power of encapsulation, a way of 

programming that helps you make code that’s flexible, easy to use, and difficult to 

misuse. You’ll make your objects’ data private, and add properties to protect how that 

data is accessed. There are two Mac projects for Chapter 5: in the first one, you’ll build 

a Blazor app to help Owen and his role-playing game party roll for damage. But that app 

will go tragically wrong, so in the second part, you’ll use encapsulation to fix it.

It’s okay that 
we’re reading 

Billy’s diary, right?

Of course! If he 
didn’t want us to read it, 

he’d have given some HINT 
that we shouldn’t.
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using System;
namespace BlazorSwordDamage
{
    public class SwordDamage
    {
        public SwordDamage()
        {
        }

        public const int BASE_DAMAGE = 3;
        public const int FLAME_DAMAGE = 2;

        public int Roll;
        public decimal MagicMultiplier = 1M;
        public int FlamingDamage = 0;
        public int Damage;

        public void CalculateDamage()
        {
            Damage = (int)(Roll * MagicMultiplier) + BASE_DAMAGE + FlamingDamage;
        }

        public void SetMagic(bool isMagic)
        {
            if (isMagic)
            {
                MagicMultiplier = 1.75M;
            }
            else
            {
                MagicMultiplier = 1M;
            }
            CalculateDamage();
        }

        public void SetFlaming(bool isFlaming)
        {
            CalculateDamage();
            if (isFlaming)
            {
                Damage += FLAME_DAMAGE;
            }
        }
    }
}

owen could use more help
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Owen was really happy with his sword damage console app. Now let’s build a Blazor web app version of  the 
same app to make it easier for him to use at his role-playing game night. Create a new Blazor WebApp 
project called BlazorSwordDamage. But instead of  reusing the existing SwordDamage class, right-click 
on the project, choose Add >> New Class... from the menu, and add a class called SwordDamage.

Here’s the complete code for the SwordDamage class. It contains all of  the members from your console app. 
But this time we kept the public SwordDamage() method that Visual Studio for Mac automatically adds 
when you create a new class.

 ∫TO FIND THE NUMBER OF HIT 
POINTS (HP) OF DAMAGE FOR 
A SWORD ATTACK, ROLL 3D6 
(THREE 6-SIDED DICE) AND 
ADD “BASE DAMAGE” OF 3HP.
 ∫ SOME SWORDS ARE FLAMING, 
WHICH CAUSES AN EXTRA 2HP 
OF DAMAGE. 
 ∫ SOME SWORDS ARE MAGIC. FOR 
MAGIC SWORDS, THE 3D6 ROLL 
IS MULTIPLIED BY 1.75 AND 
ROUNDED DOWN, AND THE BASE 
DAMAGE AND FLAMING DAMAGE 
ARE ADDED TO THE RESULT.

Here’s the 
description of 
the sword damage 
formula in Owen’s 
game master 
notebook—we 
copied it here so 
you don't have to 
flip back to the 
chapter to see it.

Visual Studio for Mac adds this method when you create 
a new class. You’ve ignored it (or even deleted it) in your 
previous projects. This time, make sure you leave it in.
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Your Blazor app will have two checkboxes to set the options for flaming and magic 
swords, a button to roll for damage, and text to display the results of  the roll.

We’ll lay it out with our familiar Bootstrap tags that we used in the previous projects:

 ≥ The page will have three rows. The bottom two rows have a top 5-space spacer (mt-5). Each row’s content is 
centered (justify-content-center).

 ≥ The top row will have two col-3 columns.

 ≥ The middle row will have a single col-4 column.

 ≥ The bottom row will have a single col-6 column.

Here’s a new bit of  Bootstrap to help lay things out.

 ≥ The left column in the top row will use the text-left class to align its contents to the left side.

 ≥ The right column in the top row will use the text-right class to align its contents to the right side.

 ≥ The columns in the bottom rows will have the text-center class, which tells them to center their contents.

The last piece of  the puzzle is the markup to create a checkbox. Here’s the HTML for the flaming sword checkbox:

<div class="col-3 text-left">
    <input class="form-check-input" type="checkbox" id="flaming" />
    <label class="form-check-label" for="flaming">
        Flaming
    </label>
</div>

Here’s what the page looks like:

col-3 text-left col-3 text-right

col-4 text-center

col-6 text-center

ro
w

ro
w 

mt
-5

ro
w 

mt
-5

We’ll give you the HTML markup for this page. But before we do, open the Index.razor 
file in your project and try creating it yourself. How far can you get on your own?

This markup uses the same <input> tag that you used for sliders and 
other controls. Setting type="checkbox" tells it to create a checkbox. 
We also added a <label> to add the “Flaming” text next to the checkbox. 

The for attribute on the label matches the id attribute on the input, 
which is how the page knows which input the label is associated with.
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so far so good
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Here’s the HTML markup—add it to your app’s Index.razor file (delete everything in the file 
before you add it). Run your web app after you add it—the page won’t work yet, but you’ll be able 
to see the layout, check the boxes, and click the button.

@page "/"

<div class="container">
    <div class="row justify-content-center">
        <div class="col-3 text-left">
            <input class="form-check-input" type="checkbox" id="flaming" />
            <label class="form-check-label" for="flaming">
                Flaming
            </label>
        </div>
        <div class="col-3 text-right">
            <input class="form-check-input" type="checkbox" id="magic" />
            <label class="form-check-label" for="magic">
                Magic
            </label>
        </div>
    </div>
    <div class="row justify-content-center mt-5">
        <div class="col-4 text-center">
            <button type="button" class="btn btn-primary">
                Roll for damage
            </button>
        </div>
    </div>
    <div class="row justify-content-center mt-5">
        <div class="col-6 text-center">
            <h3>Rolled 11 for 22 HP</h3>
        </div>
    </div>
</div>

You can check the boxes 
even though the app doesn't 
actually do anything yet.

Do this!
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You’ll use Blazor data binding—and it will work just like your previous projects:

 ≥ The checkboxes will have @onchange event handlers that work just like the range (slider) input 
in the Experiment with Controls project in Chapter 2.

 ≥ The “Roll for damage” button will have an @onclick event handler that works just like the one 
for the button in the Card Picker project in Chapter 3.

 ≥ The text at the bottom of  the page that shows the result of  the roll uses @ to bind to a field in the 
code, just like you did with the guacamole price in the Sloppy Joe’s menu project in Chapter 4.

Here’s what you need to change in the HTML markup:

@page "/"

<div class="container">
    <div class="row justify-content-center">
        <div class="col-3 text-left">
            <input class="form-check-input" type="checkbox" id="flaming"
                   @onchange="UpdateFlaming" />
            <label class="form-check-label" for="flaming">
                Flaming
            </label>
        </div>
        <div class="col-3 text-right">
            <input class="form-check-input" type="checkbox" id="magic"
                   @onchange="UpdateMagic" />
            <label class="form-check-label" for="magic">
                Magic
            </label>
        </div>
    </div>
    <div class="row justify-content-center mt-5">
        <div class="col-4 text-center">
            <button type="button" class="btn btn-primary"
                    @onclick="RollDice">
                Roll for damage
            </button>
        </div>
    </div>
    <div class="row justify-content-center mt-5">
        <div class="col-6 text-center">
            <h3>@damageText</h3>
        </div>
    </div>
</div>

Change this!

 Your project 
won’t build if 
the binding 
doesn’t work.

If you try to build 
the project after you make 
these changes, you’ll see errors 
listed in the Errors window 
telling you that UpdateFlaming, 
UpdateMagic, RollDice, and 
damageText don’t exist in the 
current context. We’re about to 
give you the rest of the code to 
get your app to run.

We added a line 
break between the 
id attribute and 
the new @onchange 
event handler to 
make it easier to 
read.
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hmm... something’s not right
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Add this @code section to your Index.razor page. It creates instances of  SwordDamage 
and Random, and makes the checkboxes and button calculate damage:
@code {

    Random random = new Random();
    SwordDamage swordDamage = new SwordDamage();

    string damageText = "";

    private void UpdateFlaming(ChangeEventArgs e)
    {
        swordDamage.SetFlaming((bool)e.Value);
        DisplayDamage();
    }

    private void UpdateMagic(ChangeEventArgs e)
    {
        swordDamage.SetMagic((bool)e.Value);
        DisplayDamage();
    }

    protected override void OnInitialized()
    {
        swordDamage.SetMagic(false);
        swordDamage.SetFlaming(false);
        RollDice();
    }

    public void RollDice()
    {
        swordDamage.Roll = random.Next(1, 7) + random.Next(1, 7) + random.Next(1, 7);
        DisplayDamage();
    }

    void DisplayDamage()
    {
        damageText = "Rolled " + swordDamage.Roll + " for " + swordDamage.Damage + " HP";
    }

}

Do this!

You’ve already seen that there are many different 
ways to write the code for a specific program. 
For most projects in this book, it’s great if you 
can find a different—but equally effective—way 
to solve the problem. But for Owen’s damage 
calculator, we’d like you to enter the code 
exactly as it appears here because (spoiler alert) 
we’ve included a few bugs on purpose.

Ready Bake Code

Read through this code very carefully. 
Can you spot any bugs before you run it?

When you add a ChangeEventArgs 
argument e to your event handler, you 

can its Value member to get the value of  
the control that called it. You used Value 
in the Experiment with Controls project 
in Chapter 2 to get the value of  several 
controls. A checkbox’s event handler 
will always set Value to a boolean, so 
you’ll need to cast it before using it 
to call the SwordDamage object’s 
SetMagic or SetFlaming method.
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Jayden: Owen, what are you talking about?

Owen: I’m talking about this new app that will calculate sword damage…automatically.

Matthew: Because rolling dice is so very, very hard.

Jayden: Come on, people, no need for sarcasm. Let’s give it a chance. 

Owen: Thank you,  Jayden. This is a perfect time, too, because Brittany just attacked the 
rampaging were-cow with her flaming magic sword. Go ahead, B. Give it a shot.

Brittany: Okay. We just started the app. I checked the Magic box. Looks like it’s got an 
old roll in there, let me click roll to do it again, and…

Jayden: Wait, that’s not right. Now you rolled 14, but it still says 3 HP. Click it again. 
Rolled 11 for 3 HP. Click it some more. 9, 10, 5, all give 3 HP. Owen, what’s the deal?

Brittany: Hey, it sort of  works. If  you click roll, then check the boxes a few times, 
eventually it gives the right answer. Looks like I rolled 10 for 22 HP.

Jayden: You’re right. We just have to click things in a really specific order. First we 
click roll, then we check the right boxes, and just to be sure we check the Flaming box twice.

Owen: You’re right. If  we do things in exactly that order, the program works. But if  
we do it in any other order, it breaks. Okay, we can work with this.

Matthew: Or…maybe we can just do things the normal way, with real dice?

<IJTM \WX�\ITS��WZ�UIaJM°LQKM�LQ[K][[QWV'�
It’s game night! Owen’s entire gaming party is over, and he’s about to unveil his 
brand-new sword damage calculator. Let’s see how that goes.

Okay, Party, 
we’ve got a new table rule. 

Prepare to be dazzled by this stunning new feat 
of technological amazement.

Brittany and Jayden are right. The 
program works, but only if you do 
things in a specific order. Here’s 
what it looks like when it starts.

But once we click the 
Flaming box twice, it 
displays the right number.

Let’s try to calculate damage for 
a flaming magic sword by checking 
Flaming first, then Magic second. 
Uh-oh—that number is wrong.
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think before you fix
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What do you think is wrong with the code? Let’s experiment with it:

 ≥ Start your app, then click the button a bunch of  times. It generates a new 
random die roll each time and updates the text at the bottom of  the page, but the 
calculated damage doesn’t change.

 ≥ Click a checkbox. Now the calculated damage updates.

 ≥ Click the button a bunch more times. It still doesn’t update.

So the app only updates its damage when a checkbox is clicked, but not when the button is 
clicked. Well, that should be easy to fix. Make this change to the RollDice method:

    public void RollDice()
    {
        swordDamage.Roll = random.Next(1, 7) + random.Next(1, 7) + random.Next(1, 7);
        swordDamage.CalculateDamage();
        DisplayDamage();
    }
}

Now test your code. Run your program and click the button a few times. So far so good—the numbers look 
correct. Now check the Magic box and click the button a few more times. Okay, it looks like our fix worked!

But wait a minute. Something still seems weird. Try this:

1. Check the Flaming box

2. Click the button to generate a new roll – keep your eye on the damage number

3. Uncheck the Flaming box – the damage number doesn’t change

4. Check the Flaming box again – now the damage number changes

That’s not right at all. So the program’s still broken.

We took a guess and quickly wrote 
some code, But it didn’t fix the problem 

because we didn’t really think about what 
actually caused the bug.

Always think about what caused a bug before you try to fix it.
When something goes wrong in your code, it’s really tempting to jump right in and 
immediately start writing more code to try to fix it. It may feel like you’re taking action 
quickly, but it’s way too easy to just add more buggy code. It’s always safer to take the time 
to figure out what really caused the bug, rather than just try to stick in a quick fix.

Fix this!Now we’ll calculate 
the damage every time 

the button is clicked.
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In the last few chapters you used the debugger to track down bugs, but that’s not the only way developers 
find problems in their code. In fact, when professional developers are trying to track down bugs in their 
code, one of  the most common things they’ll do first is to add statements that print lines of  output, 
and that’s exactly what we’ll do to track down this bug.

Let’s make your Blazor app write a line to the output. Add this to the top of  your SwordDamage class:

using System;
namespace BlazorSwordDamage
{
    public class SwordDamage
    {
        public SwordDamage()
        {
            Console.WriteLine("Created an instance of SwordDamage");
        }

This method is a constructor. When a class has a constructor, it’s the very first thing that gets run when a 
new instance of  that class is created. So when the app instantiates the class, it will write that line.

Now run your app, and once it’s running open the Application Output window in Visual Studio for 
Mac by clicking  at the bottom of  the window. You can also open it 
by choosing Other Windows >> Application Output - BlazorSwordDamage – Blazor Debug from the View menu. 
Make sure you choose the application output window that ends with “– Blazor Debug” because that’s the 
window that will show you the output from your app. It should contain the line of  output that you wrote:

Any text that you print by calling Console.WriteLine from a Blazor web app is displayed in this window. You 
should only use Console.WriteLine for displaying output your users should see. Instead, any time you want to 
print output lines just for debugging purposes you should use Debug.WriteLine. The Debug class is in the 
System.Diagnostics namespace, so start by adding a using line to the top of  your SwordDamage class file:

    using System.Diagnostics;

Now modify your constructor so it uses Debug.WriteLine instead of  Console.WriteLine:

        public SwordDamage()
        {
            Debug.WriteLine("Created an instance of SwordDamage");
        }

Run your app again. You’ll see the same message in the Application Output window.

Here’s the line of output that you wrote in the constructor of your SwordDamage class.

This method is a constructor. It gets called when the 
SwordDamage class is first instantiated. It doesn’t have 
a return type  and its name matches the class name. We 

can use it to do something when the SwordDamage 
object is created—in this case, write a line to the output.
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debugging without a debugger
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Writing messages to the output is actually a really useful tool for debugging—that’s why the class 
name is “Debug.” It works really well when you combine it with a useful C# tool called string 
interpolation that lets you easily construct strings using your app’s variables and fields.

Go ahead and add a Debug.WriteLine statement to the end of  the CalculateDamage method:

    public void CalculateDamage()
    {
        Damage = (int)(Roll * MagicMultiplier) + BASE_DAMAGE + FlamingDamage;
        Debug.WriteLine($"CalculateDamage finished: {Damage} (roll: {Roll})");
    }

Now add another Debug.WriteLine statement to the end of  the SetMagic method, and one 
more to the end of  the SetFlaming method. They should be identical to the one in CalculateDamage, 
except that they print “SetMagic” or “SetFlaming” instead of  “CalculateDamage” to the output:

    public void SetMagic(bool isMagic)
    {
        // the rest of the SetMagic method stays the same
        Debug.WriteLine($"SetMagic finished: {Damage} (roll: {Roll})");
    }

    public void SetFlaming(bool isFlaming)
    {
        // the rest of the SetFlaming method stays the same
        Debug.WriteLine($"SetFlaming finished: {Damage} (roll: {Roll})");
    }

Now your program will print useful diagnostic information to the Output window. You’re ready to 
gather clues! It's time to sleuth out this bug.

String interpolation
You've been using the + operator to concatenate your strings. It's a pretty powerful tool—you can 
use any value (as long as it's not null) and it will safely convert it to a string (usually by calling 
its ToString method). The problem is that concatenation can make your code really hard to read.

Luckily, C# gives us a great tool to concatenate strings more easily. It's called string interpolationstring interpolation, 
and to use it all you need to do is put a dollar sign in front of your string. Then to include a 
variable, a field, or a complex expression—or even call a method!—you put it inside curly brackets. 
If you want to include curly brackets in your string, just include two of them, like this: {{ }}

Once you dock a 
window, you won't 

see a button for it at 
the very bottom of  

the IDE anymore, but 
you can still get to 
it from the View >> 

Other Windows menu.

Use the small pushpin button in the Application Output – Debug window 
to dock it inside one of  the panels in Visual Studio for Mac—that way it 

will stay open when you switch between Visual Studio and your browser.
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Let’s use the Output window to debug the app. Run your program and watch the Output window. Once the app loads, 
press the Clear Console ( ) button to clear the Application Output window. Then press the button three times. We 
rolled a 12, then an 11, then an 8. This is what the app printed to our Application Output window:

11 is the correct answer—8 plus a base damage of 3. Press the button a bunch of times until you roll an 11. The last 
line in the Application Output window should now be:
CalculateDamage finished: 14 (roll: 11)

Now let’s reproduce the bug. Check the Flaming box—the damage should now go up to 16, which is what we’d expect, 
since flaming swords add 2HP of damage. The app should write this output to the Application Output window:
SetFlaming finished: 16 (roll: 11)
CalculateDamage finished: 16 (roll: 13)

Now press the button a bunch of times until you roll a 12. The damage should now be 15, and the output should be:
CalculateDamage finished: 15 (roll: 12)

Here comes the bug. Uncheck the Flaming box. The damage will stay 15—which is definitely not right—and the output 
will end with these two lines:
CalculateDamage finished: 15 (roll: 12)
SetFlaming finished: 15 (roll: 12)

So what happened? Thanks to our debug output, we can sleuth it out. We know that CalculateDamage finished before 
SetFlaming. We were calculating flaming damage for a roll of 12, so it should calculate 17 HP. 
First it called SetFlaming, which set Damage to 17—that’s correct: 12 + 3 (base) + 2 (flaming). 
But before SetFlaming finished, it called CalculateDamage—and we see that its line comes before the SetFlaming line, so 
the program called the CalculateDamage method, which overwrote the Damage field and set it back to 15.
The problem is that SetFlaming was called before CalculateDamage, so even though it added the flame damage 
correctly, calling CalculateDamage afterward undid that. So the real reason that the program doesn’t work is that the fields 
and methods in the SwordDamage class need to be used in a very specific order:
1. Set the Roll field to the 3d6 roll.
2. Call the SetMagic method.
3. Call the SetFlaming method.
4. Do not call the CalculateDamage 

method, because SetFlaming does 
that for you.

And that’s why the console app worked, but the Blazor app didn’t. The console app used the SwordDamage class in 
the specific way that it works. The Blazor app called the methods in the wrong order, so it got incorrect results.

Sleuth it out

Debug.WriteLine is one of  the most basic—and useful!—debugging 
tools in your developer toolbox. Sometimes the quickest way to 

sleuth out a bug in your code is to strategically add Debug.WriteLine 
statements to give you important clues that help you crack the case.

You can sleuth out this bug without setting any breakpoints. That’s 
something developers do all the time... so you should learn how to do it, too!

Aha! Now we actually know 
why the program is broken.

You’re done with the Mac guide for now. You can head back to Chapter 5—resume after 
the “Sleuth it Out” element. We’ll come back and fix this project at the end of the chapter.
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we’re ready to fix owen’s class

Okay, We know the code for our sword 
damage app has some problems. What 

can we do about it?

We can use encapsulation to fix Owen’s app.
At the beginning of  Chapter 5, we asked you to create a Blazor 
web app version of  the SwordDamage calculator that you 
made for Owen... but we ran into some trouble because the 
SwordDamage that we gave you had a flaw: its methods had 
to be called in a very specific order or it doesn’t work—and that 
caused a bug in your web app. Now we’ll use encapsulation 
to make the SwordDamage class work correctly no matter 
what order its members are used, and we’ll update both the 
console app and Blazor web app to use the new class.

Here’s how you’ll fix your app.

First you’ll modify the SwordDamage class to make it well encapsulated.

Right now your SwordDamage class needs you to use its members in a specific order: first call the SetMagic method, then 
call the SetFlaming method, then set the Roll field, then call its CalculateDamage method. You’ll replace that complicated 
set of  fields and methods with something much more simple: you’ll make the CalculateDamage method private, and 
you’ll use properties to set flaming, magic, and the die roll—and those properties will always call CalculateDamage, so 
your apps can use them in any order that you want.

Then you’ll modify the console app to use the new SwordDamage class.

Your new console app will be very similar to the one from the beginning of  the chapter—it just needs a few small 
modifications to use the new SwordDamage class.

Finally you’ll modify the Blazor web app to use the new SwordDamage class.

You'll need to make a few changes to your web app. You'll replace the checkbox event handlers from earlier:

<input class="form-check-input" type="checkbox" id="magic"
                   @onchange="UpdateMagic" />

with bindings like this that automatically set properties on your app's instance of  SwordDamage:

<input class="form-check-input" type="checkbox" id="magic"
                   @bind="swordDamage.Magic" />

and use data binding to make your page update automatically when SwordDamage updates its properties:

<h3>Rolled @swordDamage.Roll for @swordDamage.Damage HP</h3>

1

2

3

When you @bind 
a checkbox to a 
boolean property or 
field, it automatically updates when the 
checkbox is checked.
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Use what you’ve learned about encapsulation to fix Owen’s sword damage calculator. First, modify 
the SwordDamage class to replace the fields with properties and add a constructor. Once that’s 
done, update the console app to use it. Finally, fix the WPF app. (This exercise will go more easily 
if you create a new console app for the first two parts and a new WPF app for the third.)

Part 1: Modify SwordDamage so it’s a well-encapsulated class
1. Delete the Roll field and replace it with a property named Roll and a backing field named roll. The getter returns 

the value of the backing field. The setter updates the backing field, then calls the CalculateDamage method.
2. Delete the SetFlaming method and replace it with a property named Flaming and a backing field named flaming. It 

works like the Roll property—the getter returns the backing field, the setter updates it and calls CalculateDamage.
3. Delete the SetMagic method and replace it with a property named Magic and a backing field named magic that 

works exactly like the Flaming and Roll properties.
4. Create an auto-implemented property named Damage with a public get accessor and private set accessor.
5. Delete the MagicMultiplier and FlamingDamage fields. Modify the CalculateDamage method so it checks the 

property values for the Roll, Magic, and Flaming properties and does the entire calculation inside the method.
6. Add a constructor that takes the initial roll as its parameter. Now that the CalculateDamage method is only called 

from the property set accessors and constructor, there’s no need for another class to call it. Make it private.
7. Add XML code documentation to all of the public class members.

Part 2: Modify the console app to use the well-encapsulated SwordDamage class
1. Create a static method called RollDice that returns the results of a 3d6 roll. You'll need to store the Random 

instance in a static field instead of a variable so both the Main method and RollDice can use it.
2. Use the new RollDice method for the SwordDamage constructor argument and to set the Roll property.
3. Change the code that calls SetMagic and SetFlaming to set the Magic and Flaming properties instead.

Part 3: Modify the Blazor app to use the well-encapsulated SwordDamage class
1. Copy the code from Part 1 into a new Blazor web app. Copy the HTML markup from earlier in the chapter.
2. Modify the markup:

• Replace everything between <h3> and </h3> with to bind directly to the SwordDamage object 
<h3>Rolled @swordDamage.Roll for @swordDamage.Damage HP</h3>

• Replace @onchange="UpdateFlaming" with @bind="swordDamage.Flaming"
• Replace @onchange="UpdateMagic" with @bind="swordDamage.Magic"

3. Modify the code in the @code { } section at the bottom of your Index.razor file:
• Your new SwordDamage class no longer has a CalculateDamage method, so remove lines that call it.
• You removed the SetFlaming and SetMagic methods from your SwordDamage class, so remove all calls to 

those methods. You're not using the UpdateFlaming or UpdateMagic event handlers, so remove those too.
• Now that you modified the “Rolled ... for ... HP” line at the bottom of the page to bind directly, you can delete 

the DisplayDamage method. Delete the damageText field, and all calls to the DisplayDamage method, too.
• The new SwordDamage class has a constructor with one parameter—just pass it 10. It doesn’t matter what 

value you use here, because you’ll roll the dice when the page is initialized.
Test everything. Use the debugger or Debug.WriteLine 

statements to make sure that it REALLY works.
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Now Owen finally has a class for calculating damage that’s much easier to use without 
running into bugs. Each property recalculates the damage, so it doesn’t matter what order 
you call them in. Here’s the code for the well-encapsulated SwordDamage class:

class SwordDamage
{
    private const int BASE_DAMAGE = 3;
    private const int FLAME_DAMAGE = 2;

    /// <summary>
    /// Contains the calculated damage.
    /// </summary>
    public int Damage { get; private set; }

    private int roll;

    /// <summary>
    /// Sets or gets the 3d6 roll.
    /// </summary>
    public int Roll
    {
        get { return roll; }
        set
        {
            roll = value;
            CalculateDamage();
        }
    }

    private bool magic;

    /// <summary>
    /// True if the sword is magic, false otherwise.
    /// </summary>
    public bool Magic
    {
        get { return magic; }
        set
        {
            magic = value;
            CalculateDamage();
        }
    }

    private bool flaming;

    /// <summary>
    /// True if the sword is flaming, false otherwise.
    /// </summary>
    public bool Flaming
    {
        get { return flaming; }
        set
        {
            flaming = value;
            CalculateDamage();
        }
    }

exercise solution

Here's the Roll property with its 
private backing field. The set 
accessor calls the CalculateDamage 
method, which keeps the Damage 
property updated automatically.

The Damage property's private set 
accessor makes it read-only, so it 
can't be overwritten by another class.

The Magic and Flaming properties 
work just like the Roll property. 
They all call CalculateDamage, so 
setting any of them automatically 
updates the Damage property.

Since these constants aren’t going 
to be used by any other class, it 
makes sense to keep them private.
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encapsulation

    /// <summary>
    /// Calculates the damage based on the current properties.
    /// </summary>
    private void CalculateDamage()
    {
        decimal magicMultiplier = 1M;
        if (Magic) magicMultiplier = 1.75M;

        Damage = BASE_DAMAGE;
        Damage = (int)(Roll * magicMultiplier) + BASE_DAMAGE;
        if (Flaming) Damage += FLAME_DAMAGE;
    }

    /// <summary>
    /// The constructor calculates damage based on default Magic
    /// and Flaming values and a starting 3d6 roll.
    /// </summary>
    /// <param name="startingRoll">Starting 3d6 roll</param>
    public SwordDamage(int startingRoll)
    {
        roll = startingRoll;
        CalculateDamage();
    }
}

Here’s the code for the Main method of the console app:
class Program
{
   static Random random = new Random();

   static void Main(string[] args)
   {
      SwordDamage swordDamage = new SwordDamage(RollDice());
      while (true)
      {
         Console.Write("0 for no magic/flaming, 1 for magic, 2 for flaming, " +
                         "3 for both, anything else to quit: ");
         char key = Console.ReadKey().KeyChar;
         if (key != '0' && key != '1' && key != '2' && key != '3') return;
         swordDamage.Roll = RollDice();
         swordDamage.Magic = (key == '1' || key == '3');
         swordDamage.Flaming = (key == '2' || key == '3');
         Console.WriteLine($"\nRolled {swordDamage.Roll} for {swordDamage.Damage} HP\n");
      }
   }

   private static int RollDice()
   {
      return random.Next(1, 7) + random.Next(1, 7) + random.Next(1, 7);
   }
}

All of the calculation is encapsulated inside the CalculateDamage method. It only depends on the get accessors for the Roll, Magic, and Flaming properties.

The constructor sets the backing field for the Roll property, then calls CalculateDamage to make sure the Damage property is correct.

It made sense to move the 3d6 roll into its own method since it's called from two different places in Main. If you used “Generate method” to create it, the IDE made it private automatically.
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exercise solution

Here’s the complete Index.razor file for your Blazor web app, including HTML markup and C# code. 
Did you notice how much less C# code you need in it? That's one way well-encapsulated classes 
help you write better code—you don't need to write as much additional code to use them.

@page "/"

<div class="container">
    <div class="row justify-content-center">
        <div class="col-3 text-left">
            <input class="form-check-input" type="checkbox" id="flaming"
                   @bind="swordDamage.Flaming" />
            <label class="form-check-label" for="flaming">
                Flaming
            </label>
        </div>
        <div class="col-3 text-right">
            <input class="form-check-input" type="checkbox" id="magic"
                   @bind="swordDamage.Magic" />
            <label class="form-check-label" for="magic">
                Magic
            </label>
        </div>
    </div>
    <div class="row justify-content-center mt-5">
        <div class="col-4 text-center">
            <button type="button" class="btn btn-primary"
                    @onclick="RollDice">
                Roll for damage
            </button>
        </div>
    </div>
    <div class="row justify-content-center mt-5">
        <div class="col-6 text-center">
            <h3>Rolled @swordDamage.Roll for @swordDamage.Damage HP</h3>
        </div>
    </div>
</div>

@code {

    Random random = new Random();
    SwordDamage swordDamage = new SwordDamage(10);

    protected override void OnInitialized()
    {
        RollDice();
    }

    public void RollDice()
    {
        swordDamage.Roll = random.Next(1, 7) + random.Next(1, 7) + random.Next(1, 7);
    }

}

Your checkboxes 
now use @bind to 
set SwordDamage 
properties. You 
don't need extra 
event handlers 
any more, so your 
code is simpler.

When the user clicks a checkbox, the binding updates the property, which does the calculation and sets the Roll and Damage properties so they're updated automatically.

Now all the page needs to 
do is calculate a new die 
roll when the page loads or 
the user clicks the button. 

We kept the Random instance and the code to generate the random 3d6 roll in the Index.razor page. 
Do you think that was a good decision? Or would it make more sense to add a static Random field to 

the SwordDamage class and move the RollDice method into that class? There's not necessarily a right 
or wrong answer. That's is a good example of  code aesthetics—beauty is in the eye of  the beholder.


