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HOUR 3
Printing Text

This hour takes the next logical step in programming the WP7 with XNA 4.0. You
have learned how to create a new Windows Phone project in Visual C# 2010. We
will touch on that subject again in this hour while learning about fonts and text
drawing code. There are actually quite a lot of interesting features available to us
for working with text and fonts in an XNA program. There are several royalty-free
fonts included with XNA, which can each be used to draw text in any font point size
with special effects such as italic and bold. We will explore the runtime capabilities
of the font system to render text in different colors (including alpha blending), color
animation, and even scaling.

What You'll Learn in This Hour:
» Creating the Font Demo project
Adding a new font to the Content project

Learning to use the SpriteFont class
Printing text

v vy

Creating the Font Demo Project

At first glance, the text output capabilities of XNA seem to be pretty straightforward,
but with a little know-how and experimentation, we find that XNA offers us some
really great features for printing text on the little Windows Phone screen. The code
here, as elsewhere in this book, will be the standard “XNA” fare, meaning the code
would look the same on other platforms supported by XNA (namely, Windows and
Xbox 360). Let’s first get started by creating the project.

A font in XNA is nothing more than a text file—at least, from the programmer’s
point of view. When the project is compiled, XNA uses the text file to create a
bitmap font on a memory texture and use that for printing text on the screen.
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This is a time-consuming process, which is why the font is created at program
startup rather than while it’s running. Let’s create a new project and add a font to it.

FIGURE 3.1
Creating the
Font Demo
project.

Try It Yourself

Creating a New XNA Project
Follow these steps to create a new XNA project in Visual C# 2010:

1. Start up Visual Studio 2010 Express for Windows Phone (or whichever edi-
tion of Visual Studio 2010 you are using).

2. Bring up the New Project dialog, shown in Figure 3.1, from either the Start

Page or the File menu.

e
Recent Templates Sart by | Delauil - WY |—] Search Inssalled Templates »
Installed Templates
== Type: Viusl C%
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Samples -
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Oriine Templates s
i:F;" Windows Geme Librery (4.0) Visusl G5
@ Hbox 360 Game (40) Visusl €=
Q'E Hbox 360 Game Librasy [1.) Visusl €2
‘j.’n Content Pipeline Extensian Linrary (4.0) Visual C2
]’u Empty Content Preject (4.0 Visusl C=
Harne: Faril B
Al i ersjunathan\Decuments\books) indows Phone 7l \ - VSR,
2 Cilltsers\junathanD ouks\TY Windows Phone T\chagdd\
Salution neme: Font Deme (] Create directory for sclution

o o

3. Choose Windows Phone Game (4.0) from the list of project templates.
4. Type in a name for the new project (the example is called Font Demo).

5. Choose the location for the project by clicking the Browse button, or by typ-
ing the folder name directly.

6. Click OK to create the new project.

The new project is generated by Visual Studio and should look similar to the project

shown in Figure 3.2.
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FIGURE 3.2
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Adding a New Font to the Content Project

At this point, you can go ahead and run the project by pressing F5, but all you will
see in the Windows Phone emulator is a blue screen. That is because we haven't
written any code yet to draw anything. Before we can print text on the screen, we
have to create a font, which is added to the Content project.

In XNA 4.0, most game assets are added to the Content project within the Solution,
where they are compiled or converted into a format that XNA uses. We might use
the general term “project” when referring to a Windows Phone game developed with
XNA, but there might be more than one project in the Solution. The “main project”
will be the one containing source code for a game. Some assets, however, might be
located just within the source code project, depending on how the code accesses
those assets. Think of the Content project as a container for “managed” assets.

A Visual Studio “Solution” is the overall wrapper or container for a game project, Diﬂ%ﬂ#,_
and should not be confused with “projects” that it contains, including the Content "
project containing game assets (bitmap files, audio files, 3D mesh files, and

SO on).
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In this example, both the Solution and the main project are called “Font Demo,”
because Visual Studio uses the same name for both when a new Solution is gener-
ated. Now, let’s add a new font to the Content project. Remember that the Content
project is where all game assets are located.

1. Select the Content project in Solution Explorer to highlight it, as shown in
Figure 3.3.

FIGURE 3.3
Highlighting the
Content project.

Solution Explorer * 0O X

= aE
~d Solution 'Font Demo' (2 projects)
4 ! FontDemo
[+ [=d Properties
=i References
&l Content References
| Background.png
] Game.ico
Z] Gamel.cs
|44l GameThumbnail.png
4] Program.cs
4 :( Font DemoContent (Content)
[=31 References

2. Open the Project menu and choose Add New Item. Optionally, you can
right-click the Content project in Solution Explorer (Font DemoContent
(Content)) to bring up the context menu, and choose Add, New Item.

3. The Add New Item dialog, shown in Figure 3.4, appears. Choose Sprite Font
from the list. Leave the name as is (SpriteFont1.spritefont).

FIGURE 3.4 e oo e ] L e
Add_lng a new Installed Templates Sort by: | Defeult x m | Search Installed Templates o
Sprite Font. S : o e
L‘ﬂ XML File Visual C# P
A spritelont fle that describes a font to be

. wied by a SpriteFont
o y( Effect File Visusl C#
1

& Sprite Font Visual C#

Name: Spritef antl spritefont

EE TN



Adding a New Font to the Content Project

A new .spritefont file has been added to the Content project, as shown in
Figure 3.5. Visual Studio opens the new file right away so that you can make any
changes you want to the font details. The default font name is Segoe UI Mono,
which is a monospaced font. This means each character of the font has the same
width (takes up the same amount of horizontal space). Some fonts are proportional,
which means each character has a different width (in which case, “W” and “I” are
spaced quite differently, for instance).

ey —

Uncofiey  Unicade AIFF8

The SpriteFont1.spritefont file is just a text file, like a .CS source code file, but it
is formatted in the XML (Extensible Markup Language) format. You can experiment
with the font options in the .spritefont descriptor file, but usually the only fields
you will need to change are FontName and Size. Here is what the font file looks like
with all comments removed:

<?xml version="1.0" encoding="utf-8"?>

<XnaContent xmlns:Graphics =

"Microsoft.Xna.Framework.Content.Pipeline.Graphics">

<Asset Type="Graphics:FontDescription">

<FontName>Segoe UI Mono</FontName>
<Size>14</Size>
<Spacing>0</Spacing>
<UseKerning>true</UseKerning>

43

FIGURE 3.5

A new Sprite
Font has been
added to the
Content project.
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<Style>Regular</Style>
<CharacterRegions>
<CharacterRegion>
<Start>&#32;</Start>
<End>&#126;</End>
</CharacterRegion>
</CharacterRegions>
</Asset>
</XnaContent>

Visual Studio Solution (.s1n) and project (.csproj) files also contain XML-format-
ted information!

Table 3.1 shows the royalty-free fonts included with XNA 4.0. Note that some fonts
come with italic and bold versions even though the SpriteFont description also
allows for these modifiers.

TABLE 3.1 XNA Fonts

Font Name Font Name Font Name

Andy Bold Jing Jing Kootenay

Lindsey Miramonte Miramonte Bold

Moire Bold Moire ExtraBold Moire Light

Moire Regular Motorwerk News Gothic

News Gothic Bold OCR A Extended Pericles

Pericles Light Pescadero Pescadero Bold

Quartz MS Segoe Keycaps Segoe Print

Segoe Print Bold Segoe Ul Mono Segoe Ul Mono Bold
Wasco Sans Wasco Sans Bold Wasco Sans Bold lItalic

Wasco Sans ltalic

For practical purposes, “Solution” and “project” are interchangeable terms, refer-
ring to the same thing. We will not try to differentiate between them in this book.
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Learning to Use the SpriteFont Class

We can create as many fonts as we want in an XNA project and use them at any
time to print text with different styles. For each font you want to use in a project,
create a new .spritefont file. The name of the file is used to load the font, as
you'll see next. Even if you want to use the same font style with a different point
size, you must create a separate .spritefont file (although we will learn how to
scale a font as a rendering option).

Try It Yourself \ 4
Loading the SpriteFont Asset

To use a SpriteFont asset, first add a variable at the top of the program. Let’s go
over the steps:

1. Add a new variable called SpriteFont1. You can give this variable a differ-
ent name if you want. It is given the same name as the asset here only for
illustration, to associate one thing with another.

public class Gamel : Microsoft.Xna.Framework.Game

{
GraphicsDeviceManager graphics;
SpriteBatch spriteBatch;

//create new font variable
SpriteFont SpriteFont1;

2. Create (instantiate) a new object using the SpriteFont1 variable, and
simultaneously load the font with the Content.Load () method. Note the
class name in brackets, <SpriteFont>. If you aren’t familiar with template
programming, this can look a bit strange. This type of coding makes the
code cleaner, because the Content.Load () method has the same call no
matter what type of object you tell it to load.
protected override void LoadContent()

{
// Create a new SpriteBatch, which can be used to draw textures.
spriteBatch = new SpriteBatch(GraphicsDevice);

// TODO: use this.Content to load your game content here

SpriteFont1 = Content.Load<SpriteFont>("SpriteFont1");
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If the Content class did not use a templated Load () method, we would need to call a
different method for every type of game asset, such as Content.LoadSpriteFont(),
Content.LoadTexture2D(), or Content.LoadSoundEffect().

There is another important reason for using a template form of Load () here: We
can create our own custom content loader to load our own asset files! XNA is very
extendable with this capability. Suppose you want to load a data file saved by your
own custom level editor tool. Instead of manually converting the level file into text
or XML, which XNA can already read, you could instead just write your own custom
content loader, and then load it with code such as this:

Content.Load<Level>("levell")

The ability to write code like this is powerful, and reflects a concept similar to “late
binding.” This means the C# compiler might not know exactly what type of object a
particular line of code is referring to at compile time, but the issue is sorted out later
while the program is running. That’s not exactly what’s happening here, but it is a
similar concept, and the easiest illustration of template programming I can think of.

These are just possibilities. Let’s get back to the SpriteFont code at hand!

Printing Text

Now that we have loaded the .spritefont asset file, and XNA has created a
bitmap font in memory after running the code in LoadContent (), the font is avail-
able for use. We can use the SpriteFont1 object to print text on the screen using
SpriteBatch.DrawString(). Just be sure to always have a matching pair of
SpriteBatch.Begin() and SpriteBatch.End() statements around any drawing
code. That directive applies to both text and sprites, which we will learn about in
Hour 5, “Drawing Bitmaps.”

Try It Yourself
Printing the Text

Here are the steps you may follow to print some text onto the screen using the new
font we have created:

1. Scroll down to the Draw() method in the code listing.
2. Add the code shown in bold.
protected override void Draw(GameTime gameTime)

{

GraphicsDevice.Clear(Color.CornflowerBlue);



Printing Text

// TODO: Add your drawing code here

string text = "This is the Segoe UI Mono font";
Vector2 position = new Vector2(20, 20);

spriteBatch.Begin();
spriteBatch.DrawString(SpriteFont1, text, position, Color.White);
spriteBatch.End();

base.Draw(gameTime);

47

Run the program by pressing F5. The WP7 emulator comes up, as shown in Figure 3.6.

This is the Segoe UI Mono font

The version of SpriteBatch.DrawString() used here is the simplest version of the
method, but other overloaded versions of the method are available. An overloaded
method is a method such as DrawString() that has two or more different sets of
parameters to make it more useful to the programmer. There are actually six ver-
sions of DrawString(). Here is an example using the sixth and most complex ver-
sion. When run, the changes to the text output are dramatic, as shown in Figure 3.7!
float rotation = MathHelper.ToRadians(15.0f);

Vector2 origin = Vector2.Zero;

Vector2 scale = new Vector2(1.3f, 5.0f);

spriteBatch.DrawString(SpriteFont1, text, position, Color.White,
rotation, origin, scale, SpriteEffects.None, 0.0f);

FIGURE 3.6
Printing text in
the Font Demo
program.
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FIGURE 3.7
Experimenting
with different
DrawString()
options.

HOUR 3: Printing Text

Summary

As you have learned in this hour, the font support in XNA takes a little time to set
up, but after a font has been added, some very useful and versatile text printing
capabilities are available. We can print text via the SpriteFont.DrawString()
method, with many options available such as font scaling and different colors.

Q&A

Q. What if | want to use a custom TrueType font (.ttf) file that I really like in
my game?

A. You can include the font file in the project directory and XNA will look for it
when you try to load it with Content.Load (). Just be careful not to distribute
any nonlicensed font files with your game. The fonts included with XNA are
free, but not all font files are public domain. Many of the Windows fonts (such
as Times New Roman) are licensed and cannot be distributed with a game.

Q. How can I print a message that’s centered on the screen?

A. Take a look at the SpriteFont.MeasureString() method, which returns a
Vector2 containing the dimensions of the string that you can use to center the
text based on the width and height of the screen and the text.



Workshop

Workshop

Quiz
1. What version of Content.Load<>() should be used to load a font?

2. What class contains the DrawString () method used to print text based on a
font?

3. How many royalty-free fonts does XNA 4.0 come with?

Answers
1. Content.Load<SpriteFont>()

2. SpriteBatch

3. 28

Exercises

For further study, try adding several more fonts to the project created in this hour,
and then experiment with the different options in the .spritefont files, such as
name and size, and print each font in a different color. Also, try out the different
overloads of DrawString() to find the one that you like the best.

49



SYMBOLS

% (modulus operators), 201

2D Cartesian coordinate system,
translating sprites, 90

A

abstraction, writing reusable
code, 83-85

adaptive states, 297-299
alpha channels, 65

Androids (Google), WP7 hardware
specifications, 16-17

angle to target calculations,
124-126

angular velocity, calculating,
117-118

Apache helicopter demo,
121-124

Sprite class updates, 119-
120

Animation class, 221-224
Animation Mods demo
coding, 226-228
ThrobBounce class, 225-226
animations (sprites)
animation sheets, 198-199
color animation
Animation class, 163-166
color bouncing, 174-177

Index

color cycling, 170-173

solid colors, 167-170

Sprite class, 166-167
frame animations

Animation Mods demo,
225-228

color modifications,
213-218

drawing frames, 198-202

Frame Animation demo,
202-209

modulus operators
(%), 201

null errors, 203
rasterization, 197

Reiner’s Tilesets
website, 198

transform modifications,
218224

multiple animations,
combining

Multiple Animation demo,
192-194

Sprite class, 189-190
transform animations

adding support to
Animation class, 181

coding consistency, 189
combining, 189-194

position transforms,
182-185
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animations (sprites)

rotating transforms,
185-188

scaling transforms,
186-188

Spin class, 190-191
Throb class, 191-192

Apache helicopter demo (angular
velocity calculations), 121-124

App Hub website, downloading
development tools, 21

Apple
game development and, 10
iPhones, WP7 hardware
specifications, 16-17
iTunes, development of, 12
ARM processors, 15
arrays, 76-78

asset files, loading bitmaps as,
61-63

audio, playing, 255
audio content, adding, 256
Audio demo
Button class, 259-260
coding, 260-262

Black Hole game,
MySoundEffect class,
338-339

length of audio files,
determining, 257

loading audio files, 257

MySoundEffect class, 258-
259

simple audio playback, 256
SoundEffect class, 256-257

SoundEffectinstance
class, 258

supported audio files, 257

BackToFront enumeration value,
SpriteSortMode parameter, 233

base classes

Animation class as, 165-166

inheritance, 95

bitmaps. See also sprites

arrays, 76-78

asset files, loading bitmaps
as, 62-63

Bitmap Demo project
adding bitmaps to, 60-61
creating, 60

BMP files, 59

defining, 59

drawing
multiple bitmaps, 74-76
SpriteBatch class, 63-65

transparency layers, 65,
68

global variables, limits of,
76-78

lossy compression, 59

Many Bitmaps Demo project,
creating, 75-76

PNG files, 59

position variables, managing,
74-76

Starflight - The Lost
Colony, 60

textures, 59

Black Hole game, 323

basis of, 324
buttons, 342-344

coding, game play source
code, 326-334

event horizon, 324
Gamel class, 326, 344-347

GameModule interface
class, 338

GameOverModule class,
339-340

gameplay source code,
326-334

goal of, 323

gravity effects, adjusting,

347-348

gravity well regions, 324-325

logic of, 348

MassiveObject class,
347-348

MassiveObject class
adjustments, 325-326

MySoundEffect class,
338-339

options, changing, 340-342

OptionsModule class,
340-342

PlayingModule class,
327-328, 349-356

plot of, 348

resetting gameplay, 338,
344-347

TitleScreen class, 342-344

Blend. See Expression Blend 4
(Microsoft)

BMP files, 59

bouncing color animation,
174177

boundary collision detection,
131-132

Boundary Collision demo,
136-139

pivot points, accounting
for, 132

scaling, accounting for, 133

Sprite Class changes,
133-135

Boundary() method

boundary collision detection,
133-134

frame animations, 205

bounding box collisions. See
boundary collision detection

browsers, determining Silverlight
support, 27

Button class
Audio demo, 259-260
sprite management, 151-152
Storage demo, 271

Button control (GUI), 281-282

buttons, Black Hole game con-
trols, 342-344

C

centering images in rotating
sprites, 106

circles, moving sprites in, 94-97

clarity, Sprite class creation,
81-82



classes
base class inheritance, 95
defining, 79
organizing, 79

Clock demo, rotating transforms,
186-188

ClockHand class, rotating
transforms, 185-188

collisions

boundary collision
detection, 131

Boundary Collision demo,
136-139

pivot points, 132
scaling, 133

Sprite Class changes,
133-135

damage assessments,
141-146

radial collision detection,
139-141

color animation (sprites)
Animation class, 163-166
color bouncing, 174-177
color cycling, 170-173
solid colors, 167-170
Sprite class, 166-167

color bouncing animation,
174177

color cycling animation, 170-173

color modifications, frame
animations and, 213

CycleColorBounce class,
215-218

pivot optimization, 214-215
combining animations (sprites)
Multiple Animation demo,
192-194

Sprite class, 189-190
Conley, Ron, 60
constructors, Sprite class

initialization, 82-83
consumer PCs, game
development and, 10

Content projects

adding files to, 61

defining, 41

fonts, adding, 42

highlighting, 42

Sprite Fonts, adding, 42-46
Content.Load() method, 63, 78
Control class, 279-280
controls (user). See GUI
cosine() function, 98, 118

CreateAsteroid() method, Black
Hole game coding, 333-334

CreateSatellite() method, Black
Hole game coding, 333-334

csproj files, XML and, 44

custom frame animations,
219-221

customer demands, product
development and, 12

customizing projects, Expression
Blend 4 (Microsoft), 26

CycleColor class, 170-173

CycleColorBounce class, frame
animations with color
modifications, 215-218

damage assessments, collisions,
141-146

data files, isolated storage
creating in, 267-268
loading, 269-270
saving, 266-269
writing via serialization,
268-269

Deferred enumeration value,
SpriteSortMode parameter, 233

degrees, radians and, 118

development tools,
downloading, 21

Direct3D, XNA and, 30

directories, creating in isolated
storage, 267

DirectX, XNA and, 30

361

exceptions (coding)

downloading
development tools, 21
Visual C# 2010 Express, 21
Draw() method
Black Hole game coding, 332
error handling, 87
rotating sprites, 105-106
drawing
bitmaps
multiple bitmaps, 74-76
SpriteBatch class, 63-65

transparency layers,
65, 68

z-index ordering, 231

rendering support for
z-buffering, 233

Sprite class, 232
z-index demo, 234-237

Dreamcast video game console
(Sony), 13

Droids (Google), WP7 hardware
specifications, 16-17

editing projects, Expression
Blend 4 (Microsoft), 26

eMbedded Visual Tools 3.0
(Microsoft), 13

Entity Grouping demo, 149
Button class, 151-152

main simulation functionality
code, 155-157

main source code, 152-155

simulating group dynamics,
157-159

enumeratuions, finite state
gameplay, 296-298

error handling, coding and, 85-87

escape velocity (gravity
simulation), 312

event horizon (Black Hole
game), 324

exceptions (coding), error
handling, 85-87
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Expression Blend 4 (Microsoft)

Expression Blend 4 (Microsoft)
New Project dialog, 25

projects
creating, 25
editing, 26

Visual Studio, comparing
project creation, 28-29

F

files (data), isolated storage
creating in, 267-268
loading, 269-270
saving, 266-269
writing via serialization,
268-269
finite state gameplay

adaptive states as rudimenta-
ry A.l.,, 297-299

defining, 295-296

enumerations, 296-298
FLEEING state, 298-299
Gamel demo, 306-308

GameOverModule class,
305-306

HIDING state, 299
IDLE state, 298-299
IGameModule class, 299-300

OptionsModule class,
303-305

PlayingModule class,
302-303

RANDOM state, 298

state-driven game entity
behavior, 297

TitleScreenModule class,
300-302

FLEEING state (finite state
gameplay), 298-299
fonts

Content projects, adding
fonts to, 42-46

defining, 39
enlarging in XNA projects, 36
Font Demo project,

creating, 40-41

monospaced fonts, 43

proportional fonts, 43
Segoe Ul Mono, 43
Sprite Fonts

adding to Content pro-
jects, 42-46

adding to XNA projects,
32-34

SpriteFont class, 45-46

XNA

defining fonts, 39

enlarging fonts, 36

royalty-free fonts, 44

Sprite Fonts, 32-34

for loops, simulating group
dynamics, 159

foreach loops, simulating group
dynamics, 159

frame animations
Animation Mods demo
coding, 226-228

ThrobBounce class,
225-226

color modifications, 213

CycleColorBounce class,
215-218

pivot optimization,
214-215
drawing frames
calculating frame
position, 200

drawing one frame,
201-202

prepping animation
sheets, 198-199

Frame Animation demo,
202-209

modulus operators (%), 201
null errors, 203
rasterization, 197
Reiner’s Tilesets website,
198
transform modifications,
218219
Animation class
subclasses, 222-224
Animation class updates,
221-222

custom frame animations,
219-221

FrameBounce class, 223-224
FrameLoop class, 223-224

FrontToBack enumeration value,
SpriteSortMode parameter, 233

Game API, 13-14
game development, history of, 10
Gamel class

Black Hole game, 326,
344-347

Gravity demo, 318-320
Gamel demo, 306-308

GameModule interface class,
Black Hole game, 338

GameOverModule class
Black Hole game, 339-340

finite state gameplay, 305-
306

Geo Position demo, 249-252
GeoCoordinateWatcher class, 243

GeoCoordinateWatcherSim class,
248-249

GeolLocationSim class, 245-248

gesture interface, touchscreen
input, 55-56

Gimp graphics editor, 65

global variable limits in bitmaps,
76-78

Google, Androids and WP7
hardware specifications, 16-17

GPS (Location Services)

current device location,
reading, 243

defining, 241
Geo Position demo, 249-252

GeoCoordinateWatcher
class, 243

latitude, 242

Location Services Library,
adding, 243

longitude, 242
origin, 242
PositionChanged events

GeoCoordinateWatcher
class, 248-249



GeolocationSim, 245-248

SampleGeoCoord class,
248

simulating, 245-249
triggering, 245
StatusChanged event, 244
gravity, simulating, 311

adjusting gravity effects,
347-348

Black Hole game, 324-325,
347-348

calculating, 312-313
escape velocity, 312
Gravity demo, 314

Gamel class, 318-320

MassiveObject class,
315-316

PlayingModule class,
316-318

well regions (Black Hole
game), 324-325

group management (sprites)

robot trash collectors
demo, 149

Button class, 151-152

main simulation
functionality code,
155-157

main source code,
152-155

simulating group dynam-
ics, 157-159
GUI (graphical user
interface), 277
Button control, 281-282
Control class, 279-280
GUI demo, 287-292

Horizontal Slider control,
282-284

Label control, 280

Sprite class modifications,
278

Vertical Slider control,
285-287

Hawking, Stephen, 324
hiding property variables, 82

HIDING state (finite state
gameplay), 299

highlighting, Content projects, 42

Horizontal Slider control (GUI),
282-284

IBM PCs, game development
and, 10

IDLE state (finite state game-
play), 298-299

IGameModule class, finite state
gameplay, 299-300

Immediate enumeration value,
SpriteSortMode parameter, 233

inheritance, base classes, 95
initializing Sprite class, 82-83
input (user), touchscreen
input, 51
gesture interface, 55-56
multitouch input, 52-54
simulating, 52-54
TouchCollection class, 52
TouchPanel class, 52
installing Visual Basic 2010, 24
interface (user). See GUI

Intersects() method, Rectangle
struct, 132

iPhones (Apple), WP7 hardware
specifications, 16-17
iPod, development of, 11
isolated storage, 265
loading data files, 269-270
saving data files, 266
accessing files, 267
creating directories, 267
creating files, 267-268

writing data to files via
serialization, 268-269

363

Location Services (GPS)

Storage demo, 270
Button class, 271
coding, 271-274

iTunes, development of, 12

J-K-L

Label control (GUI), 280

Landscape mode, XNA
projects, 35

latitude (GPS), 242

layer masks, adding to
transparency layers, 65, 68

licensing, Visual Studio 2010
and, 22

linked lists, simulating group
dynamics, 157-158

List variables, simulating group
dynamics, 158
lists. See linked lists
LoadContent() method, 62-63
arrays, 78
error handling, 85-86
loading
bitmaps as asset files, 62-63

data files in isolated storage,
269-270

Location Services (GPS)

current device location,
reading, 243

defining, 241
Geo Position demo, 249-252

GeoCoordinateWatcher
class, 243

latitude, 242

Location Services Library,
adding, 243

longitude, 242
origin, 242
PositionChanged events

GeoCoordinateWatcherSim
class, 248-249

GeolocationSim, 245-248

SampleGeoCoord
class, 248
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Location Services (GPS)

simulating, 245-249
triggering, 245
StatusChanged event, 244
longitude (GPS), 242
loops (for; foreach), simulating
group dynamics, 159
lossy compression, bitmaps, 59

Macintosh, game development
and, 10

Magic Wand tool, creating
alpha channels (transparency
layers), 65

managing

multiple sprites
Button class, 151-152
main simulation
functionality code,
155-157

main source code,
152-155

robot trash collectors
demo, 149-159
simulating group dynam-
ics, 157-159
Many Bitmaps Demo project,
creating, 75-76
MassiveObject class

Black Hole game, 325-326,
347-348

Gravity demo, 315-316
messages, printing from XNA
projects, 35
methods, overloading, 47

Microsoft eMbedded Visual Tools
3.0,13

Microsoft Expression Blend 4. See
Expression Blend 4 (Microsoft)

modifications
Animation Mods demo
coding, 226-228

ThrobBounce class,
225-226

color modifications, frame
animations, 213-218

transform modifications,
frame animations, 218-224

ModifyFrame() method, drawing
frame animations with
transform modifications, 222

ModifyPosition() method, position
transforms, 182

modulus operators (%), 201
monospaced fonts, 43
Move() method, velocity and, 92
moving (translating) sprites,
89-90
circles, moving in, 94-97
pointing in the direction of
movement, 124-128

MS-DOS, game development
and, 10

Multiple Animation demo,
192-194

multiple bitmaps, drawing, 74-76
multitouch input, 52-54

MySoundEffect class, 258-259,
338-339

N-O
namespace lines, XNA
coding and, 80
New Project dialog
Expression Blend 4, 25

Visual C# 2010 Express,
viewing project templates,
23-24

XNA, 31

Nintendo DS
game development and, 11
styluses, 12

null errors, frame animations
(sprites), 203

options (Black Hole game),
changing, 340-342

OptionsModule class
Black Hole game, 340-342

finite state gameplay,
303-305

OrbitalMovement class, position
transforms, 182-183

organizing classes, 79
origin (GPS), 242
origins (pivot points)
boundary collision
detection, 132

frame animations, color
modifications effects on,
214-215

overloaded methods, 47

P-Q
PCs
game development and, 10
Pocket PCs
ARM processors, 15
game development, 13-14
Perfect Match, 14
Pocket Air Hockey, 14-15

Pocket PC Game
Programming: Using the
Windows CE Game API
(Prima-Tech), 14

styluses, 12
WP7 development, 12-15
Perfect Match, 14
pivot points (origins)
boundary collision
detection, 132

frame animations, color
modifications effects on,
214-215

Plants vs Zombies (PopCap
Games), 11

PlayingModule class

Black Hole game, 327-328,
349-356

finite state gameplay, 302-
303

Gravity demo, 316-318
PNG files, 59
Pocket Air Hockey, 14-15

Pocket PC Game Programming:
Using the Windows CE Game
API (Prima-Tech), 14



Pocket PCs
ARM processors, 15
game development, 13-14
Perfect Match, 14
Pocket Air Hockey, 14-15
styluses, 12
WP7 development, 12-15
podcasts, development of, 12

PopCap Games, Plants vs
Zombies, 11

Portrait mode, XNA projects, 35
position transforms (sprites)

OrbitalMovement class,
182-183

Transform Animation demo,
183-185
position variables, managing in
bitmaps, 74-76
PositionChanged events, GPS
(Location Services)

GeoCoordinateWatcherSim
class, 248-249

GeolocationSim class,
245-248

SampleGeoCoord class, 248
simulating in, 245-249
triggering in, 245
Prima-Tech, Pocket PC Game
Programming: Using the
Windows CE Game API, 14
printing
messages, XNA projects, 35
text, 46-48
prioritized drawing via z-index
ordering, 231

rendering support for
z-buffering, 233

Sprite class, 232
z-index demo, 234
coding, 235-237

wrapping around screen
edges, 235

product development, customer
demands, 12

projects
Bitmap Demo project, adding
bitmaps to, 60-61
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Content projects
adding files to, 61
adding fonts to, 42
adding Sprite Fonts, 42-46
highlighting, 42
Expression Blend 4
(Microsoft)
creating via, 25
editing via, 26
Font Demo project, creating,
40-41
Many Bitmaps Demo project,
creating, 75-76
templates
Silverlight, 27-28
Visual C# 2010 Express,
viewing project tem-
plates in, 23-24
XNA, 30
Touch Demo Projects, creat-
ing, 53-54
properties (sprites), 74
Properties window (Visual C#
2010 Express), viewing in
Silverlight projects, 29

property variables

hiding, 82

property methods versus, 81
proportional fonts, 43

PSP (PlayStation Portable), game
development and, 11

radial collision detection,
139-141

radians
rotation angles and, 118
velocities and, 118
RANDOM state (finite state
gameplay), 298
rasterization, 197

Rectangle struct, Intersects()
method, 132

Reiner’s Tilesets website, 198

365

scope

rendering, z-buffering
support, 233

resetting gameplay, Black Hole
game, 338, 344-347

reusable code, writing with
abstraction, 83-85

robot trash collectors demo
(sprite management), 149

Button class, 151-152

main simulation functionality
code, 155-157

main source code, 152-155

simulating group
dynamics, 157

iteration techniques, 159
list objects, 158

Rotate() method, frame
animations, 204

rotating
sprites, 101
centering images, 106
Draw() method, 105-106
rotation angles, 102-103
rotation demo, 107-108

rotational velocity, 104-
105

Sprite class changes,
104-105

transforms (sprites), 185-188
rotation angles, radians, 118

S

SampleGeoCoord class, 248

saving data files in isolated
storage, 266

accessing files, 267
creating
directories, 267
files, 267-269
scaling

boundary collision
detection, 133

sprites, 108-114
transforms (sprites), 185-188

scope, Sprite class creation,
81-82
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366

screen edges

screen edges, wrapping
around, 235

Sega Dreamcast video game
console, 13

Segoe Ul Mono fonts, 43

serialization, writing data to data
files, 268-269

Shuttle Orbit demo (sprite
translation), 126-128

Silverlight
capabilities of, 24-26
design goals, 24

Expression Blend 4
(Microsoft), 25

creating projects, 25
editing projects, 26
New Project dialog, 25
game development
capabilities, 9
project templates, 27-28

Visual C# 2010 Express,
creating projects in, 28-29

web browser support,
determining, 27

XNA versus, 37
sine() function, 98, 118
sizing fonts, XNA projects, 36
Slider controls (GUI)

Horizontal Slider control,
282-284

Vertical Slider control,
285-287

sIn files, XML and, 44
solid color animation, 167-170
Solution Explorer (Visual Studio),
Content projects
highlighting, 42
Sprite Fonts, adding, 42-46
Solutions (Visual Studio),
defining, 41
Sony
iPod development, 11
PSP (PlayStation Portable),
game development and, 11

Walkman, iPod
development, 12

sound, playing, 255
audio content, adding, 256
Audio demo
Button class, 259-260
coding, 260-262

Black Hole game,
MySoundEffect class,
338-339

length of audio files,
determining, 257

loading audio files, 257

MySoundEffect class,
258-259

simple audio playback, 256
SoundEffect class, 256-257

SoundEffectinstance
class, 258

supported audio files, 257
SoundEffect class, 256-257
SoundEffectinstance class, 258
Spin class, 190-191

Sprite class, drawing via z-index
ordering, 232

Sprite.Animate() method, custom
frame animations, 219

Sprite.Load()method, error
handling, 85-86

SpriteBatch class, drawing
bitmaps, 63-65
SpriteBatch.Draw() method, 231
sprites
animation sheets, 198-199
animations, combining

Multiple Animation demo,
192-194

Sprite class, 189-190
circles, moving in, 94-97
color animation

Animation class, 163-166

color bouncing, 174-177

color cycling, 170-173

solid colors, 167-170

Sprite class, 166-167
cosine() function, 98
fonts

adding to Content
projects, 42-46

adding to XNA projects,
32-34

SpriteFont class, 45-46
frame animations

Animation Mods demo,
225228

color modifications,
213-218

drawing frames, 198-202

Frame Animation demo,
202-209

modulus operators
(%), 201

null errors, 203
rasterization, 197

Reiner’s Tilesets
website, 198

transform modifications,
218224

group management
Button class, 151-152

main simulation function-
ality code, 155-157

main source code,
152-155

robot trash collectors
demo, 149-159

simulating group dynam-
ics, 157-159

pointing in the direction of
movement

calculating the angle to
target, 124-126

Shuttle Orbit demo,
126-128

properties, 74

rotating, 101
centering images, 106
Draw() method, 105-106
rotation angles, 102-103
rotation demo, 107-108

rotational velocity,
104-105

Sprite class changes,
104-105

scaling, 108-114, 133



sine() function, 98
Sprite class
clarity, 81-82
color animation, 166-167
creating, 79-80
error handling, 85-87

Frame Animation demo,
202-206

GUI control
modifications, 278

initializing, 82-83
scope, 81-82

writing reusable code via
abstraction, 83-85

SpriteBatch class, 73

SpriteBatch.Draw() method,
74

SpriteBatch.End() method, 74
transform animations

adding support to
Animation class, 181

coding consistency, 189

position transforms,
182-185

rotating transforms,
185-188

scaling transforms,
186-188

Spin class, 190-191
Throb class, 191-192

translating (moving), 89-90,
94-97

velocity, 91-94
calculating angular veloci-
ty, 117-124
radians and, 118
z-index ordering, prioritized
drawing via, 231
rendering support for
z-buffering, 233
Sprite class, 232
z-index demo, 234-237
SpriteSortMode parameter,
enumeration values, 233
Starflight - The Lost Colony, 60

StatusChanged event, GPS
(Location Services), 244

storage (isolated), 265
loading data files, 269-270
saving data files, 266
accessing files, 267
creating directories, 267
creating files, 267-268

writing data to files via
serialization, 268-269

Storage demo, 270
Button class, 271
coding, 271-274

structs (structures), 81, 132
styluses, 12

T

Tapped() method, 152
templates
new project templates, view-
ing, 23-24
project templates
Silverlight, 27-28
XNA, 30
text
fonts

adding Sprite Fots to
Content projects, 42-46
adding to Content
projects, 42
creating Font Demo
projects, 40-41
defining, 39
monospaced fonts, 43
proportional fonts, 43
Segoe Ul Mono, 43
SprintFont class, 45-46
XNA royalty-free fonts, 44
printing, 46-48
Texture enumeration value,

SpriteSortMode parameter, 233

textures, bitmaps, 59

Throb class, 191-192
ThrobBounce class, 225-228
TitleScreen class, 342-344

TitleScreenModule class, 300-302

367

translating (moving) sprites

ToString() method, 134
Touch Demo projects, 53-54
touchscreen input, 51
gesture interface, 55-56
multitouch input, 52-54
simulating, 52-54
TouchCollection class, 52
TouchPanel class, 52
transform animations (sprites)

Animation class, adding
transform support to, 181

coding consistency, 189
combining

Multiple Animation demo,
192-194

Sprite class, 189-190
position transforms

OrbitalMovement class,
182-183

Transform Animation
demo, 183-185

rotating transforms, 185-188
scaling transforms, 185-188
Spin class, 190-191

Throb class, 191-192

transform modifications, frame
animations, 218

Animation class subclasses,
222224

Animation class updates,
221-222

custom frame animations,
219221

transforming sprites
circles, moving sprites in,
94-97
rotating, 101-108
scaling, 108-114
translating sprites, 89-90
velocity, 91-94
translating (moving) sprites,
89-90

calculating angular velocity,
117-124

circles, moving in, 94-97

pointing in the direction of
movement, 124-128
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transparency layers

transparency layers
alpha channels, creating, 65
drawing bitmaps with, 65, 68
layer masks, adding, 65, 68
trigonometry, functions of, 121

Universe in a Nutshell, The, 324

Update() method, Black Hole
game coding, 328-332

user controls. See GUI

user input, touchscreen input, 51
gesture interface, 55-56
multitouch input, 52-54
simulating, 52-54
TouchCollection class, 52
TouchPanel class, 52

using statements, XNA coding
and, 80

'/

variables
global variable limits in
bitmaps, 76-78
position variables, managing
in bitmaps, 74-76
velocity
angular velocity, 117-118

Apache helicopter demo,
121-124

Sprite class updates,
119-120

gravity simulations, 313
radians and, 118
sprites, 91-94, 104-105
Vertical Slider control (GUI),
285-287
viewing
project templates in Visual
C# 2010 Express, 23-24

Properties window (Visual C#
2010 Express) in Silverlight
projects, 29

Visual Basic programming, 24

Visual Basic 2010 Express,
installing, 24

Visual C# 2010 Express
downloading, 21

New Project dialog, viewing
project templates, 23-24

Properties window, viewing in
Silverlight projects, 29

Silverlight, creating projects
in, 28-29

Visual Studio

Expression Blend 4, 2829

free editions, 22

licensing, 22

Silverlight, project templates
ans, 27-28

Solution Explorer, 42-46
Solutions, defining, 41

XNA Game Studio 4.0,
finding, 21

w

Walkman (Sony), iPod develop-
ment, 12

web browsers, determining
Silverlight support, 27

Windows CE, 13
Windows Mobile

history of, 15-16

WP7 development, 13

Windows Phone 6.5, support
for, 12

WP7 (Windows Phone 7)

hardware specifications, 16-
17

history of, 11-16
wrapping around screen
edges, 235

writing data to data files via
serialization, 268-269

X

Xbox 360, 11, 24
XML
csproj files, 44
sin files, 44
support, 266
XNA (XNA Game Studio 4.0)
asset files, loading bitmaps
as, 61-63
Bitmap Demo project, 60-61
Direct3D and, 30
DirectX and, 30

finding via Visual Studio
2010, 21

fonts, 39, 44

namespace lines and XNA
coding, 80
New Project dialog, 31
projects
adding Sprite Fonts, 32-34
creating, 31, 34-36
enlarging font size, 36
Landscape mode, 35
Portrait mode, 35
printing messages
onscreen, 35
templates, 30
Silverlight versus, 37
text, printing, 46-48
using statements and XNA
coding, 80

Visual Studio 2010 and, 21

Y-Z
z-buffering, rendering support
for, 233
z-index ordering
prioritized drawing, 231

rendering support for
z-buffering, 233

Sprite class, 232
z-index demo, 234-237
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