Learning C# with XNA, Rob Miles Programs, Data and Pretty Colors

e Find out how XNA represents the XBOX gamepads and keyboards.
« Discover the C# languages structures that let us get player input.

e  Write some really silly games and scare people with them.

We now know the basics of computer game programming. We know that a program
is actually a sequence of statements, each of which performs a single action. We have
seen that statements are held inside methods, each of which performs a particular
task, and that methods are held in classes along with data. The program itself works
on data values, which are held in variables of a particular type and can make
decisions based on the values that the variables have. (if none of this makes much

sense, re-read chapter 2 again until it does).

Now we are going to expand our understanding to include how we get inputs from the
outside world so that our games can actually react to what the player does. We shall
see that once we have done this, a number of possibilities open up, and we can create
some truly silly games, including “Color Nerve”, “Mind Reader”, “The Thing that
Goes Bump in the Night” and “Gamepad Racer”.

In the previous chapter we made a light which changes color over time. I also
mentioned that this is the kind of thing that will be used in the starships of the future.
Actually, a color changing light is not all that useful for reading books with, what our
starship captain really needs is a light that he can set to any color. So now we are
going to make a lamp which can be controlled by an XBOX gamepad. The user will
press the Red, Blue, Green and Yellow buttons on the gamepad to increase the
amount of that color in the light. To make this work we will have to discover how to

read the gamepad.
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Before we start looking at gamepads though, we need to decide how our program will
actually work. Consider the following line of C# from our previous mood light

program, which is part of the Update method:

if (redCountingUp) redintensity++;
This is one of the tests that controls the intensity of the red part of our color. What it
is saying is “If the Boolean value redCountingUp is true, increase the value of
redIntensity by one”. The statement is obeyed each time Update is called (at
the moment that is sixty times a second) and so this means that if redCountingUp

is true, the red component of our screen gets progressively brighter over time.

We want to write some code that says “If the red button on gamepad 1 is being
pressed, increase the value of red Intensity by one.” Then if the player holds
down the button, the screen will get redder. So, all we have to do is change this test to

read the button on the gamepad and we can easily create our user controlled light.

The gamepads are actually very complex devices. They are connected to the host
device either by USB or a wireless connection. As far as we are concerned the way
that our programs work with them does not depend on how they are connected. The
connection to a gamepad can be used to read the buttons and joysticks, and can also
be used to send commands to the gamepad, for example to turn the vibration effect on

and off. The XBOX and XNA provide support for up to 4 gamepads.

The actual gamepad information is represented by XNA by means of a class called
GamePadState. The job of this class is to provide the connection between our
program and the physical gamepad that the player is holding. To understand how we

are going to use this we have to learn a bit more about how classes work.

We have already seen what a class is. A class contains data (variables which can hold
stuff) and methods (code which can do stuff). We can represent a class as an office,

with a desk holding the variables and people who will act as the methods. Figure 3-1
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shows the office plan for the class Gamel.cs, which we have seen is the basis of an

XNA game.

backgroundColor ~ Draw Update

Desk

Mr. Draw Mrs. Update

Gamel office

The Gamel class as an office plan

This class contains some variables on the desk (in this case the background color) and
two methods, which we have called Mr. Draw and Mrs. Update. Each method has a

corresponding telephone which is used to ask it to do things.

The Great Programmer Speaks: Classes are not really offices

Our Great Programmer has been reading these notes and finds them quite
amusing. She reckons that classes are not actually exactly like offices but she
thinks that for the purpose of getting an understanding of how programs are

constructed it is OK to regard them as such.

When an XNA game starts the XNA system actually makes an instance of the Gamel
class which it can then ask to Draw and Update. An instance of a class is actually a
lump of memory in the computer which holds all the methods and variables that the

class is made up of.

The class file that we write gives C# the plans for the class and so when the program

runs it knows how to create instances of them. In real life you would build an office,
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put a desk in and some telephones in it and then hire a Mr. Draw and a Mrs. Update.
The process of making an instance of a class is very similar. The computer grabs

some memory and then loads the variables and methods into it.

It is important to remember that this happens when a program runs. The process
of creating instances of classes is not performed by the compiler. The job of the
compiler is to convert your C# source file into instructions that the computer or
XBOX can run. By the time that your program is has control the compiler has

done its job and the computer or XBOX is just running the program output that

the compiler produced.

XNA also looks after a lot of other things when a game is running, and one of these is
the GamePad class connected to all the gamepads. We don’t have to know how the
gamepad is actually connected, for all we know it might use tiny pixies travelling up
and down the wires carrying pixie notes written on pixie paper saying “Master has
pressed the Red Button”, but then again it might not. Figure 3-2 shows how the

GamePad class would look if it was an office.

—
GetState
Desk @
Mr. GetState
GamePad

!
The GamePad class as an office
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The GamePad class contains a method called GetState, which will get the state of
one of the gamepads. When GetState is called it looks at one of the gamepads,

reads its settings and then sends information back.

The GetState method is supplied with a parameter which identifies the gamepad
that we are interested in. A parameter is a way that we give information to a method.
We have seen these before, in our very first programs we were passing Color

parameters into the Clear method to select the color of the screen that we want.

In the case of the GetState method, the parameter identifies the gamepad that we
want to read. If we are thinking in terms of offices, you can think of a parameter as
part of the instructions that come down the telephone. When the phone rings, and Mr.

GetState answers it, he is asked to “get me the state of gamepad 1.

The information about the state of the gamepad is sent back in a GamePadState

structure, which is shown in Figure 3-3.

GamePadState

Buttons

A | ButtomState: Pressed.
B | Bultowmstale. Released.
X Buttombtate Releated-
Y | Buttmétate. Releaed.
Start BultonState Reloased.
Back | Buftowstate Released

GamePadState structure

You can think of this as a set of items filled in on a form if you wish, but actually it is
a C# structure which contains the data members as shown in Figure 3-3, and some

others.

So, if Mrs. Update wants to know the state of one of the gamepads on the XBOX she
calls the GetState method in the GamePad class and asks “Can you give me the

state of the gamepad for Player 1 please”. Mr. GetState jumps up and fills in a
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“GamePadState” form and sends it back to her. Figure 3-4 gives the breakdown of the
C# statement that will get the state of a gamepad into a variable of type
GamePadState.

The class that looks The GetState The gamepad to be
after GamePads method read

s

[GamePadState padq [GamePa GetState Playerlndex One

Equals or
“Gozzinta”
(remember that?)

Declare a new GamePadState
variable called pad1

Getting the status of a gamepad

#
Now that we have the status, we can use it in the program to see if a button has been
pressed. Figure 3-5 shows the breakdown of the C# statement that will perform the

test.

The button we are The == (equals) The value we are The statement we perform
testing comparison operator looking for if the test succeeds

padl.Buttons.B ButtonState.Pressed‘) }:edlntensity++ ;

(

If condition to perform a test

$

Testing a button on a gamepad

This compares the state of the button B (which is the red button) with the value
ButtonState.Pressed. If the two are equal, this means that the button is down,

and the Update method must make the red intensity bigger. We can then use the
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same principle to manage the blue and green values, which means that we now have

an Update method which looks as follows:

protected override void Update(GameTime gameTime)

{
// Allows the game to exit
if (GamePad.GetState(Playerlndex.One) .Buttons.Back==ButtonState.Pressed)
this.Exit(Q);
GamePadState padl = GamePad.GetState(PlayerlIndex.0One);
if (padl.Buttons.B == ButtonState.Pressed) redlntensity++;
if (padl.Buttons.X == ButtonState.Pressed) bluelntensity++;
if (padl.Buttons.A == ButtonState.Pressed) greenlntensity++;
base.Update(gameTime);
}

The only problem with the update method above is that we don’t handle the yellow
button yet. When this is pressed we need to increase the green and the red intensity,
1.e. we want to perform two statements if the condition is true. It turns out that this is
very easy, we can just put the two statements into a block, which is controlled by the

condition, as shown below:

if (padl.Buttons.Y == ButtonState.Pressed)
{

redintensity++;
greenlntensity++;

}
We have seen blocks before, a the body of a method (the bit that does the work) is a

block. In C# terms a block is a number of statements which are enclosed in curly
braces. The code above will obey both statements if the condition is true, since they

are in a block controlled by the condition.

The Great Programmer Speaks: Blocks rock

Our Great Programmer tends to use blocks after if conditions even when she
doesn’t actually need to. She says that it makes the program text clearer and it is

much easier to add extra statements later if you need to.

I
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Sample Code: Manual MoodLight
The sample project in the directory “01 Manual MoodLight” in the resources for
this chapter implements the Update method as shown above. You can increase

the brightness of the colors on the screen by pressing the buttons on the gamepad.

% &

Every now and then we are going to try out a game idea. These will start out very
simple and then build up to more complicated and interesting ones. We can use the
Manual MoodLight code to create our first game. The game makes use of something
we saw in Chapter 2. We noticed that if you keep on making a value bigger there
comes a point where it won’t fit in the memory store allocated for it and will
overflow. This is what caused our screen to go from bright white to black. However,

we can use this to create our first “Very SillyGame” ™ which makes use of this.

Color Nerve is a game for two or more players. Each player takes it in turn to press
one or more buttons on the gamepad. (the other players must watch carefully to make
sure that they actually do press a button). Each player can press as many buttons as
they want for as long as they like, but if the screen changes suddenly (because one of
the color values has gone from 255 to 0) they are out and the game continues. The last

player left in the game is the winner.

This game can be very tactical. Players can press the buttons for very short times, or
at the start of the game they can show their nerve by holding the buttons down for
longer, trying to cause problems for the next player. They can also try to work out
which color has wrapped around, so that they can press that button when it is their
turn. The game works very well at parties, any number of people can take part and the
rules are very easy to understand. Later on we will improve the game to add pictures

as well as a plain screen.

i C )

XNA will work with gamepads or keyboards. You can plug a USB keyboard into an

XBOX 360 or you can use the keyboard on the PC. If we want our program to work

with the keyboard we can add code that does this, as shown below.
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KeyboardState keys = Keyboard.GetState();

if (keys.IsKeyDown(Keys.R)) redintensity++;
if (keys.IsKeyDown(Keys.B)) bluelntensity++;
if (keys.IskKeyDown(Keys.G)) greenlntensity++;
if (keys.IsKeyDown(Keys.Y))

{

redintensity++;
greenlntensity++;

}

Note that the process is very similar to how we used the gamepad, but there are slight
differences. We don’t need to tell the GetState method on the Keyboard which
keyboard we want to read, because XNA only supports a single keyboard. The
KeyboardState item which is returned from the call is not actually a piece of
paper, instead we can ask it questions by calling methods to find out if a particular
key is pressed. Rather than seeing if the state of a button is set to the value
ButtonState.Pressed we call the method 1sKeyDown. This is supplied with a

parameter which identifies the key we are interested in.

if (keys.lIsKeyDown(Keys.R)) redintensity++;

The code above is a conditional statement which will increase the value of
redIntensity if the R key is pressed. The method 1sKeyDown returns true if
the key is down, or False if not. We can therefore use it to control the update of the

redintensity value.

) C C ) # o
If we want to use both gamepad and keyboard we have to test for both. This means

that our Update method now looks like this:

protected override void Update(GameTime gameTime)

{
// Allows the game to exit

if (GamePad.GetState(Playerlndex.One) .Buttons.Back==ButtonState.Pressed)
this.Exit(Q);

GamePadState padl = GamePad.GetState(PlayeriIndex.0One);
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if (padl.Buttons.B == ButtonState.Pressed) redlntensity++;
if (padl.Buttons.X == ButtonState.Pressed) bluelntensity++;
if (padl.Buttons.A == ButtonState.Pressed) greenlntensity++;

if (padl.Buttons.Y == ButtonState.Pressed)
{

redintensity++;
greenlntensity++;

}

KeyboardState keys = Keyboard.GetState();

if (keys.lIsKeyDown(Keys.R)) redintensity++;
if (keys.lIsKeyDown(Keys.B)) bluelntensity++;
if (keys.lIsKeyDown(Keys.G)) greenlntensity++;
if (keys.lIsKeyDown(Keys.Y))

{

redIntensity++;
greenlntensity++;

}

base.Update(gameTime);
}

This is not good code. The problem is that we are doing the same thing twice, just
triggered in a different way. The Great Programmer, if she ever saw this code, would
not be impressed. Fortunately C# provides a way that we can combine two conditions
and then obey some code if either of them is true. This is called the OR logical

operator, since it will be true if one thing or the other is true.

GamePadState padl = GamePad.GetState(Playerlndex.One);
KeyboardState keys = Keyboard.GetState();

if (padl.Buttons.B == ButtonState.Pressed ||
keys. IskeyDown(Keys.R))
{

redIntensity++;
}

The OR logical operator is written in the program as two vertical bars (||). It is placed
between two values that can be either true or false. If one or the other values is true

the logical condition works out to be true. In the code above, if the Red button is
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pressed on the gamepad or the R key is pressed on the keyboard the
redIntensity value is increased. This is exactly what we want, and means that
Color Nerve can now be played with the gamepad or the keyboard (or both at the
same time). Logical operators are so-called because they can only be used between

logical values. There are other logical operators, which we will use later.

If you find this logical operator stuff hard to understand, just go back to the
problem that we are trying to solve here. We want to obey a statement
(redIntensity++) if the red key is pressed on the gamepad OR the R key is
pressed on the keyboard. So we use the OR operator (||) to combine the two tests

and make a condition that triggers if one or the other conditions is true.

Sample Code: Color Nerve

The sample project in the directory “02 Color Nerve” in the resources for this
chapter implements the game. You can adjust the colors of the screen by pressing

the buttons or a key on the keyboard.

+)
The communication between the gamepad and the game works in both directions. Not
only can we read buttons on the gamepad, but we can also send commands to the
gamepad to turn on the vibration motors. Again, we don’t have to know exactly how
these messages are delivered, all we need to know is the features of XNA that we

need to use to control this vibration effect.

This means we can make our Color Nerve game even more exiting by making the
gamepad vibrate when the intensity values are getting close to their limits. It is
interesting how features like this can enhance even a simple game. We will be using

the vibration effect on the gamepads quite a lot in the next few games.

+) ,
The GamePad class provides a method called SetVibration that lets us control

the vibration motors:
GamePad.SetVibration(PlayerIndex.One, 0, 1);
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The SetVibration method is supplied with three parameters. The first one
identifies the gamepad to be made to vibrate. The second parameter is a value
between 0.0 and 1, which controls the vibration of the left motor. The bigger the
number, the more it vibrates. The third parameter controls the right hand motor in the
same way as the left one. The statement above would set the right hand motor of
gamepad 1 vibrating at full speed. The left hand motor is the low frequency vibration

and the right hand motor is the high frequency vibration.

If you think of the GamePad class/office having a man called Mr. SetVibration, this
means that he would be told which gamepad to vibrate, and the settings for the left
and right motors. Once the method has been called the gamepad will start to vibrate
and it will keep vibrating until you call the method again to change its setting. In
other words you can think of the SetVibration method as a switch which can be
set to a number of different positions. Initially the gamepad motors are both set at 0,

which means no vibration.

* +

Our game needs to decide when to turn on the vibration. To do this it must to test the
intensity values and turn on the vibration motor if they are getting too large. We can
decide to turn on the motors if any of the red, green or blue intensity values are

greater than 220. To do this we need to compare values in our test:

if (redintensity > 220)

{
GamePad.SetVibration(PlayeriIndex.0One, 0, 1);

}

This shows another form of condition. In the previous ones we have been checking to
see if two values are equal. In this code we are testing to see if one value is greater
than another. The greater than sign (>) is another logical operator. Placed between
two values it will return true if the value on the left is greater than the value on the

right and false if not. That is exactly what we want.

Using the code above the gamepad will start to vibrate using the right hand motor

when the red intensity value goes above 220. If you add this code to the Update
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method in the Color Nerve game you will find that if you increase the red value the
gamepad will start to vibrate. Unfortunately we also have a bug in our program.
When the red intensity value wraps around back to 0 the vibration will not stop. We
need to add some code which turns off the motor when the intensity value is less than

220. It turns out that this is very easy to do, we can add an else part to our condition.

if (redintensity > 220)

{

GamePad.SetVibration(Playerindex.One, 0, 1);
{
else
{

GamePad.SetVibration(Playerindex.One, 0, 0);
}

The statement after the e 1 se is obeyed if the condition is found to be False. You
can add an else part to any if condition that you create. This means that when the red
intensity value wraps around the vibration will stop. I can extend the tests using OR
so that we will test all the intensity values:

it ( redintensity > 220 ||

greenlntensity > 220 ||
bluelntensity > 220 )

{

GamePad.SetVibration(Playerindex.One, 0, 1);
}
else
{

GamePad.SetVibration(Playerindex.One, 0, 0);
}

Now the vibration is controlled by all the intensity values. As an improvement to the
game you might want to experiment with different kinds of vibration for different
colors, perhaps by using the low frequency motor as well. This is controlled by the

other value in the call of SetVibration:

GamePad.SetVibration(Playerindex.One, 1, 0);
The line of code above would turn on the low frequency vibration. You might also

want to experiment with the thresholds at which the vibration starts.
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However, there is still one more problem with our program. If you run it and make
the gamepad vibrate, when the program finishes the gamepad keeps vibrating. We
need to add code which will stop the vibration when our game ends. We know we can
stop the game by pressing the back button on the gamepad:
if (GamePad.GetState(Playerlndex.One).Buttons.Back == ButtonState.Pressed)
this.Exit(Q);
The above code is the test for the back button which calls EXIt to stop the game.
What we want to do is turn off the gamepad motors before we do the exit. To do this
we need to perform more than one statement if the condition is true. To do this we

must create another block:

ifT (GamePad.GetState(Playerlndex.0One) .Buttons.Back == ButtonState.Pressed)

{
GamePad.SetVibration(Playerindex.0One, 0, 0);

this.Exit(Q);
}

We have seen blocks before, when we looked at methods. A block is a number of
statements enclosed in curly brackets. The block above is only two statements; one
turns the vibration off and the other exits the program. However, a block can contain
many lines of code if required. Now when the user presses back to end the program

the vibration motors are turned off.

I frequently put statements into blocks even if [ don’t need to. It makes it much

easier for other programmers to read the code and see what is going on.

Sample Code: Vibration Color Nerve Game

The sample project in the “06 Color Nerve with Vibes” directory in the source
code resources for this chapter holds a version of Color Nerve which has the

vibration effect enabled.

# +)
Once you see that it is easy to read gamepad buttons and drive the motors you can

start to have more fun with XNA. Particularly with wireless gamepads. You can

create mind reading games where your assistant seems to know exactly what you are
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thinking. What the audience don’t know is that you are both holding XBOX
gamepads in your jacket pockets, and using them to send signals back and forth using
the vibration feature. The code to do this is actually very simple, and you should be

able to understand what it does.

protected override void Update(GameTime gameTime)
{
// Allows the game to exit
if(GamePad.GetState(PlayerIndex.0One) .Buttons.Back==ButtonState.Pressed)
{
GamePad.SetVibration(Playerindex.One, 0, 0);
GamePad.SetVibration(Playerindex.Two, 0, 0);
this.Exit(Q);

}

GamePadState padl
GamePadState pad2

GamePad.GetState(Playerindex.0One);
GamePad.GetState(PlayerIndex.Two);

if (padl.Buttons.A == ButtonState.Pressed)

{
GamePad.SetVibration(Playerindex.Two, 0, 1);

}

else

{
GamePad.SetVibration(Playerindex.Two, 0, 0);

}

it (pad2.Buttons.A == ButtonState.Pressed)

{
GamePad.SetVibration(Playerindex.One, 0, 1);

}

else

{
GamePad.SetVibration(Playerindex.One, 0, 0);

}

base.Update(gameTime);

}
The Update method reads the A button on the gamepad for player 1. If this is

pressed it turns on the fast vibration motor in the gamepad for player 2. It then repeats

the process the other way, sending signals from gamepad 2 to gamepad 1. This gives
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you a way with which you can send wireless signals from one gamepad to another.
Note that both conditions have else parts, so that if the button is not pressed the

vibration is turned off.

You could also use this for practical jokes, just leave a gamepad underneath your
victim’s bed and then wait until they turn the light off and settle down. Then give the
vibration a quick blast for maximum scare factor. Just don’t blame me if you never

get the gamepad back!

Sample Code: Vibration Messages

The sample project in the “04 Mind Reader” directory in the source code
resources for this chapter holds a version of the vibration message program. Just
remember to use it wisely. The program also turns the display screen black, so

that it is not obvious that there is a program running.

The final game idea in this chapter is really silly. But it can be great fun. The first
thing you need to do is find a large, smooth, table. Put a couple of books under the
legs at one end so that the table is not horizontal any more, but sloping. If you put a
wireless XBOX gamepad at the top of the table and make the gamepad vibrate it will
slide down the table towards the other end. You may need to experiment with the
angle, but I’ve found that with care you can arrange things so that a gamepad will
take around thirty seconds to slide all the way down the table with vibration at full
power. If you line up four gamepads on the top of the table players can pick the one

they think will win, and then you can race them down the slope.

The code for this game is very simple indeed, the Update method just turns on all

the vibration motors in the gamepads:

protected override void Update(GameTime gameTime)

{
// Allows the game to exit

if(GamePad.GetState(PlayerIndex.One) .Buttons.Back==ButtonState.Pressed)

{
GamePad.SetVibration(Playerindex.One, 0, 0);
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GamePad.SetVibration(Playerindex.Two, 0, 0);
GamePad.SetVibration(Playerindex.Three, 0, 0);
GamePad.SetVibration(Playerindex.Four, 0, 0);
this.Exit();

}

GamePad.SetVibration(Playerindex.One, 1, 1);
GamePad.SetVibration(Playerindex.Two, 1, 1);
GamePad.SetVibration(Playerindex.Three, 1, 1);
GamePad.SetVibration(Playerindex.Four, 1, 1);

base.Update(gameTime);
}

The only complication is that when the game ends we must turn off all the vibration.
Put all the gamepads at the top of the slope and then run the program. Press the Back

button on gamepad 1 to stop the game.

Sample Code: Gamepad Racer

The sample project in the “05 GamepadRacer” directory in the source code

resources for this chapter holds a version of the gamepad racer program.

By careful tuning of vibration values it is actually possible to “knobble”
gamepads and make sure that the same one wins each time. Note that I do not

condone such behavior.

Your younger brother is still trying to learn to program, but he keeps having
problems. He is still claiming that this book is faulty, because the programs don’t
work properly when he types them in. He is trying to get “Color Nerve” to work, but
every time he runs the program the red intensity gets brighter whether he presses the
button or not. You take a look at his program and find the following code in the
Update method

if (padl.Buttons.B == ButtonState.Pressed ||
keys. IskeyDown(Keys.R)) ;

{
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redlntensity++;

}

This is the only part of the program where the red intensity is being increased, and it

seems that the condition is being ignored.

This looks perfectly OK, and it seems to compile and run correctly, but it seems to be
making the red intensity brighter every time. At this point it is a good idea to take a
look at Visual Studio and see if the compiler is trying to tell you anything about the

code. Figure 3-6 shows your brothers’ code after he has compiled it.
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Visual Studio Compiler Warning Display

Your attention is drawn to the bottom left hand corner, and the message “Possible
empty statement”. If you double click on this message you find that cursor moves to

a point just after the if condition (I’ve drawn a ring around it in Figure 3-6).

The C# compiler is trying to tell us something about this statement. If we go back to
the original listing we find that your brother has added an extra semi-colon at the end
of the condition. The problem is that this ends the statement controlled by the
condition. So if the R button or the R key is pressed the program will decide to do
nothing (an empty statement) and then go on and do the next statement anyway,

leading to the effect that we are seeing. Figure 3-7 shows how this works.
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if (padl.Buttons.B == ButtonState.Pressed ||
keys.IsKeyDown (Keys.R))
{

redIntensity++; This ends the statement
} controlled by the condition

This block is always
obeyed

/
The Effect of an Extra Semi-Colon
You remove the semi-colon, the warning goes away and the program works fine.
Your younger brother is now starting to revise his opinion of you and offers to take

out the trash that night, even though it is your turn.

The Great Programmer Speaks: Helping other people is a good plan

The Great Programmer has been watching all this with approval. She reckons that
it is always a good idea to try and help people who are stuck with a problem.
Sometimes the chance to explain what is going wrong with a piece of code can be
enough to allow someone to work out what is broken. That means you can get a
reputation as a fearsome bug-fixer without doing anything. Furthermore, seeing
what mistakes other people make can give you hints on things that you need to
look out for when your programs go wrong. Oh, and sometimes you get your trash

taken out for free.

We have learnt a lot in this chapter, and we have finally managed to make some

games that we can have fun with. We have seen how XNA allows us to interact with
physical devices by calling methods on classes, and we have seen how we can make
decisions on the information that we receive from the devices and use them to make

simple (and silly) games.

01

No chapter would be complete without a Pop Quiz. So here it is. You should know
the routine by now, just decide on true or false and look the answers up in the back to

find out whether you are a winner or a loser.
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1. Ifa class is an office, a method is a desk.

2. The compiler creates all the instances of classes in a program.

3. An if statement must have an else part.

4. A parameter is used to feed information into a class.

5. The else part of an if statement is always obeyed.

6. The state of a gamepad is represented in an XNA program by a byte value.

7. The GamePad.GetState method can be used to see if a button is pressed
on a gamepad (this is a tough question, you are allowed to look at the chapter

to work it out)
8. A block is a number of C# statements enclosed in curly brackets.

9. The C# condition (true || false) means “true or false”, and would

work out to true.

10. The C# condition (redIntensity > 220) will evaluate to “true” if the

value in greenlIntensity is greater than 220.

11. The gamepad vibration is automatically turned off when an XNA game stops

running.
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