




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































GameContext class, 686 
scrolling and, 134-135 

GameDev.net, 807 
GameEnemy class, 705 
Gameitem class, 706 
GameLevel class, 707 
gameNeeds array, 246 
GameOffscreenBuffer class, 92-93, 687 
GamePlayer class, 708 
games 

on CD-ROM, 817-818 
elements of, 12 

challenges, 13 
event loop, 15-16 
graphics, 13-14 
physics, 14-15 
player input, 13 
sound, 14 

setup, HID Manager, 236 
GameSong class, 383, 695 
GameSound class, 355, 696 

buffers and, 370- 372 
GameSprite class, 164-166, 688 
GameTile class, 117, 689 
GameTileType data type, 116 
GameWeapon class, 709 
gamma fades, 571- 573 
general functions, 67 
Gestalt( ) function, 640 

CarbonLib version, 641-642 
CPU type, 643 
logical memory, 642 
physical memory, 642 
QuickTime, checking for, 644 

GetDialogltem( ) function, 265-268 
getElementValue() function, 252-253 
GetEventParameter( ) function, 337- 338 
GetFrameslnSequence( ) function, 174-175 
Get.Keys( ) function , 298 
GetMainDevice( ) function, 91 
GetMouse( ) function, 300-302 
getNextEvent( ) function, 257- 259 
GetPerpendicular( ) function, 403 
GetPicture( ) function, 98 
GetPixBaseAddr( ) function, 86 
GetPortBitMapForCopyBits( ) function , 103 
GetWindowPort( ) function, 100 
Global Allocations tab, ObjectAlloc, 789-790 

Index 

gprof tool, Sampler, 725 
command line, 727- 728 
compiling game, 726-727 
profiling code generation, 726 
results interpretation, 730-735 
running, 729- 730 
running game, 726-727 

Graphic Converter, CD-ROM, 814 
graphics, 13-14 

classes, CRC Cards, 683-689 
graphics devices, QuickDraw, 91 
Graphics Papers Web site, 809 
graphics ports, 86-88. See also GWorlds 
graphing equations, sample sound and, 350-351 
gravity, force and, 407 
grid 

dirty rectangle animation, 188-189 
tiles and, 117 

Gridz game demo, CD-ROM, 817 
Groove Maker Demo, CD-ROM, 815 
Groups & Files list, 34 
GWorlds, 86, 92 

disposing of, 100 
drawing into, 98-99 
flags, 94 
updating,96-98 
VRAM,95 

H 
HandleCancelSelection() function , 281- 282 
HandleCont:rollerMenuSelection( ) function , 

286-287 
HandleEvent( ) function , 308-309 
HandleKeyDown() function, 279-280 
HandleOKSelection() function, 282- 285 
hard coded values, clear coding and, 774-775 
hardware page flipping, 555 
header files 

class declarations, 714 
enumerated data types, 713-714 
included header files, 712- 713 
named constants, 715 

heuristic function, 493 
HFS+ (Hierarchical File System Plus), 603-604 
HID Manager, 5, 234-235 

analog movement, 262- 263 
button presses 

829 
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queues, creating, 254-257 
reading without queues, 252-254 

clean- up functions, 293-295 
Control menus, filling, 273-278 
controller configuration 

Configuration dialog box, 263-264 
Control menus, filling, 273-278 
Controller menu, filling, 265-268 
default controls, setting, 289-292 
element list, compiling, 268-273 
eventhandling,279-281 
item hits, 281-289 

Controller menu, filling, 265-268 
controls, default, 289-292 
cookies, 245 
device interfaces, 244, 249-251 
device lists, 237 
devices, 237-239 

input, connections, 252 
digital movement, 259-261 
element list, 268-273 
event handling, 279-281 
game setup, 236 
HID-capable devices on player's machine, 

247-249 
InputController class, 245-246 
In putSprocket and, 199 
keyboard support, 654 
pausing/ resuming, 293 
queues, 244-245 

reading from, 257- 259 
support, 235 
terminology, 23&-245 

HideCursor( ) function, 566 
hierarchical finite state machines, 482 
hierarchical pathfinding, 540-542 
HowFarDown() function, 181 
HowFarUp( ) function, 178 

I 
1/0 Kit, 234 
1/0 Kit Registry, connection, 246 
IDA* (Iterative Deepening A*) algorithm, 524-528 
IDE (Integrated Development Environment), 28 
iDevGames Web site, 807 
idle events, 309 
IEEE Computer Society publications, 805-806 

IEEE (Institute of Electrical and Electronics 
Engineers), 805-806 

IGDA (International Game Developer's 
Association) Web site, 808 

impulses, 439 
magnitude, 442-449 

included header files, 712-713 
inheritance, object-oriented programming and 62 

67-69 ' ' 

lnitAppleEventHandlers( ) function, 319-320 
initial class list, 677-681 
inline functions, 741 
input. See player input 
input device connections, opening, 252 
lnputController class, 209-210, 691 

HID Manager and, 245-246 
lnputDevice class, 237, 693 
lnputDeviceElement class, 694 
InputSprocket, 198-200 

button presses, 222-223 
Carbon, 8 
character movement 

axis movement, 225-228 
delta movement, 228-231 
direction pad, 224-225 

compiler files, 202 
control sets, user configured, 220-222 
device classes, 219 
elements, 208 

types, 214 
HID Manager and, 199 
initialization 

actual, 217-218 
element list, filling, 21&-217 
keyboard activation, 218-219 
mouse activation, 218-219 
need structure, 212-215 
sample code, 219-220 
virtual elements, 216 

InputController class, 209-210 
ISpNeed fields, 213 
Mac Toolbox, 6, 8 
needs, 208 

flags, 214-215 
pausing/ resuming, 231 
quitting, 231-232 
resources, 203-207 
resuming/pausing, 231 



setup for use, 200 
Extensions folder, 200-201 

starting, 210 
version installed on player's machine, 210-211 
versions, 211 
virtual elements, 208 

Inside Mac Games Web site, 22 
Instal!ApplicationEventHandler( ) function, 334 
InstallEventLoopTimer( ) function, 342- 343 
InstallWindowEventHandler( ) function, 335 
Instance Browser tab, ObjectAlloc, 790-792 
Interface Builder, 32 

dialog box creation, 265 
resources and, 607 

interior settings, tiles and, 115 
Internet, self-publishing, 22 
I OCreatePlugininterfaceForService ( ) 

function, 249-251 
IORegistryEntryCreateCFProperties ( ) 

function, 268-273 
IOServiceGetMatchingServices( ) function, 247 
IsDialogEvent( ) function, 279- 281 
isometric tiles, 128-131 
ISpConfigure( ) function, 221 
ISpElementList_AddElements( ) function, 217 
ISpElementList_New() function, 216 
ISpElement_NewVirtualFromNeeds( ) 

function, 216 
ISpGetVersion( ) function, 210 
ISplnit( ) function, 218 
ISpNeed fields, InputSprocket, 213 
item hits, HID Manager 

Cancel button, 281-282 
control menus, 287-289 
Controller menu, 286--287 
OK button, 282-285 

items, loading, 644--647 

_J 
Java, Cocoa:Java Application, 32 
JavaScript scripting language, 484 
Jiggy game, CD-ROM, 817 
jigsaw puzzles, tiles and, 114 
job hunting, 18 

Index 

K 
Kagi Web site, credit card orders, 23 
Kernel Extension option, Project Builder, 32 
keyboard 

activating, InputSprocket, 218-219 
reading directly, 298-300 

keyboard events, 313 
keyDown event, Classic Event Manager, 304 
KeyMap structure, 298 
keyUp event, Classic Event Manager, 304 
keywords 

private, 71-73 
protected, 71-73 
public, 71-73 
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kHighLevelEvent event, Classic Event Manager, 304 
Kinky Beep, CD-ROM, 815 

L 
landing publishing deal, 21-22 
layers, tiles, 148 

storage, 152 
layout of code, 770-772 
levelHeight data member, 119 
levelMap data member, 119 
levels 

enemies, loading, 644--647 
exit, source code, 124 
foreground tiles, adding, 149 
items, loading, 644--647 
maps 

pointers and, 120 
source code, 121-122 

resources, 120-122 
storage, 118-123 
tiles and, 114 

levelWidth data member, 119 
LIFO (last-in/ first-out) structure, 511 
linear motion. See also angular motion 

acceleration, 406 
force, 407-409 

characte r, calculating, 415 
enemy, calculating, 416 

position, 404 
rigid body dynamics and, 403 
total linear momentum, 411-412 
velocity, 404-406 



832 lndE!X 

linear velocities, collision detection and, 440-441 
LinkedList class, 711 
Lisp scripting language, 484 
Locked state, 468-469 
LockPixels( ) function, 98 
LockPortBits( ) function, 100 
logic classes, CRC cards, 704-710 
logical memory, 642 
lookup tables, 8-bit color, 79- 80 
loop unrolling, optimization and, 742-743 
looping sound, 354, 365-366 
loops 

Carbon event loop, breaking out, 332 
event loop, 15- 16 
event loop timers 

functions, writing, 343-344 
installation, 342-343 
removing, 344 

game loop, 647-649 
low-level sound playing, 369- 381 
LRTA* (Learning Real-Time A*) algorithm, 528 

code,539-540 
example,529- 538 
Pathfinder class, 538-539 

M 
Mac OS history, 2- 6 
Mac OSX, 3 

multithreading, 5 
Mac Toolbox, 6-7 
Mach-0 Carbon programs, 10 

HID Manager, 235 
MacsBug, 780 
magazines, 804-805 
magnitude, impulses, 442-444 

rotating bodies, 446-449 
mailing lists, 811-812 
maintenance phase, development process, 767 
malloc( ) function, 73-74 
MallocDebug 

memory leaks, 786-787 
results interpretation, 784-786 
running, 782- 783 

MapElement class, 119 
maps, levels 

pointers and, 120 
source code, 121- 122 

mask regions, CopyBits() and, 110 
masks 

color masks, 161- 162 
transparency and, 159-1 60 

member functions 
accessors, 65-66 
constructors, 64-65 
destructors, 65 
general, 67 

memory 
amount, determining, 642- 643 
dynamic allocation, 73-75 
logical memory, 642 
physical memory, 642 
protected, 3 
video memory, GWorlds, 95-96 

memory leaks 
crashes and, 779 
GWorlds, 100 
MallocDebug detection, 786-787 

menus 
commands, Carbon Event Manager, 330-332 
selections, Carbon Event Manager, 340- 341 

methodologies, defined, 61 
Microseconds( ) function, 650-651 
MIDI files (Musical Instrument Digital 

Interface) , 348 
missiles 

collisions and, 668 
force, calculating, 416-418 
moving, 660-665 

MOD files, 349 
modes, 5 
moment of inertia, 430 
momentum 

angular motion and, 427-428 
total angular momentum, 430-432 

monitors 
frequency, DrawSprocket, 581-582 
multiple, DrawSprocket, 560-563 

monophonic sound, 353 
Motorola Web site, 807 
mouse 

activating, lnputSprocket, 218-219 
DrawSprocket and, 578-579 
location, 300-302 
reading directly 

location, 300- 302 



mouse button, 302- 303 
mouse events, 310-313 
mouseDown event, Classic Event Manager, 304 
mouseUp event, Classic Event Manager, 304 
movement 

analog movement, HID Manager, 262-263 
animation, sprites, 173-174 
axis movement, InputSprocket, 225-228 
characters 

axis movement, 225-228 
delta movement, 228-231 
direction pad, 224-225 
pathfinding, 493 
reading, 224-231 

cost of, 493 
cheapestunexamedlocation,514-515 

delta movement, InputSprocket, 228-231 
diagonal, 493 
digital movement, HID Manager, 259-261 
direction pad movement, InputSprocket, 

224-225 
HID Manager 

analog movement, 262-263 
digital movement, 259-261 

pathfinding, character movement and, 493 
random movement, AI and, 485-487 

MoveModel() function, 458, 459-460 
movies, QuickTime 

pausing/ resuming, 388 
playing, 38~387 
processor time, 389 
reading from disk, 383-386 
stopping, 388 
volume, 387-388 

MoviesTask( ) function, 389 
MP3 files, 347-348 
MPEG audio (Moving Pictures Experts Group), 

347 
MUDs (Multi User Dungeons), 14 
multiple state machines, 481-482 
multitasking, preemptive, 3 
multithreading, 3, 5 
MyGame basics, 12 

N 
named constants, header files, 715 
Nanosaur Source Code, CD-ROM, 815 
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NavGetDefaultDialogOptions() function, 591-594 
NavGetFile( ) function, 588-591 
navigation, debugger window, Project Builder, 

5~57 

Navigation Services, 58~587 
dialog box options, 591-594 
eventhandling,595-596 
files, opening, 588-591 
navigation type lists, 597 
saving files, 599-603 
saving games, 597 

NavPutFile( ) function, 599-603 
needs 

draw Contexts, DrawSprocket, 552-556 
InputSprocket, 208 

flags, 214-215 
structure, 212-215 

negative coordinates, QuickDraw, 90 
neighbors, A* algorithm and 

evaluating, 517-518 
finding, 514-515 
moving, cost, 518-519 

NetSprocket 
Carbon, 8 
Mac Toolbox, 8 

New Carbon Application dialog box, Project 
Builder, 29-30 

NewCWindow( ) function, 87 
NewGWorld() function, 94-95 

parameters, 93 
NewMovieFromFile( ) function, 384-385 
Next computers, 3 
non-deterministic approaches to AI, 457 
notScrCopy transfer mode, 104 
notScrOr transfer mode, 104 
notSrcXor transfer mode, 105 
null pointers, crashes and, 77~777 
nullEvent, Classic Event Manager, 304 

a 
object-oriented progamming, 62-63 

abstraction, 62 
encapsulation, 62 
inheritance, 62, 67-69 
polymorphism, 62 

ObjectAlloc debugger 
Global Allocations tab, 789-790 
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Instance Browser tab, 790-792 
running, 788-789 
Stacks tab, 792- 793 

Objective C, 32 
offline pathfinding, 492 
offscreen GWorlds. See GWorlds 
OK button, HID Manager and, 282-285 
Open Application Apple event, 322 
Open Documents Apple event, 322-326 
open list, A* algorithm, 494 

clearing, 513-514 
implementation, code sample, 511-512 
location existence, 521 
updating, 522 

Open state, 468-469 
OpenGL, Mac Toolbox, 6 
OpenMovieFile( ) function, 383-384 
OpenTransport, Mac Toolbox, 6 
operating system version, 640-641 

CarbonLib version, 641-642 
optimal path, pathfinding, 494 
optimization, 737 

PowerPC environment, 737-740 
tips for, 740-747 
writing and, 718-719 

orientation, angular motion and, 418-419 
orthogonal vectors, 401-403 
osEvt event, Classic Event Manager, 304, 316-317 
Otto Matic game demo, CD-ROM, 817 

p 
parallax scrolling, 151-152 
parallel vectors, 401-403 
Pathfinder class, 510, 702 

LRTA* algorithm, 538-539 
pathfinding,492-493 

character movement and, 493 
cost of movement, A* algorithm, 508-509 
hierarchical, 540-542 
offline pathfinding, 492 
real-time pathfinding, 492 

PathLocation class, 510 
Patrol ( ) function, 463-467 
patrolling, enemy, 463-467 
pausing 

draw contexts, 570-571 
HID Manager and, 293 

InputSprocket, 231 
movies, 388 
sound, 367 

PerformManeuver( ) function, 471 
peripherals, HID Manager and, 234 
Perl scripting language, 484 
permute functions, AltiVec, 760-761 
physical memory, 642 
physics, 14-15, 392 

classes, CRC cards, 697-698 
PhysicsController class, 697 
pictures, importing to GWorld, 98 
pixel maps, QuickDraw, 83-86 
pixels, collision detection and, 436-439 
PixMap fields, 85 
player character 

force, calculating, 415 
movement 

axis movement, 225-228 
delta movement, 228-231 
direction pad, 224-225 
path cost, 508-509 
pathfinding, 493 

moving, 653-658 
player input, 13 

HID-capable devices, 247-249 
runtime environment, 640 

Player PRO, CD-ROM, 815 
pointers, level map, 120 
polymorphism, object-oriented programming 

and, 62 
pop-up menus, Configuration dialog box, HID 

Manager, 264 
ports, graphics ports, 86-88 
position, linear motion and, 404 
PowerPC environment, optimization and, 737-740 
Pre-Carbon, definition, 25 
preemptive multitasking, 3 
preference files, 631-637 

Preference Services, 632-633 
reading preferences, 635-636 
updating preferences, 636-637 
writing preferences, 633-635 

Preferences folder, 631 
Print Documents Apple event, 326 
priority queues, 511 
private keywords, 71-73 
probability, state machine enhancements, 480-481 



Process Viewer, 735-736 
processors, movie playing and, 389 
profiling, 720-721 
programming models 

Carbon, 7-9 
CFM Carbon programs, 9 
Cocoa, 10-11 
Mac Toolbox, 6-7 
Mach-0 Carbon programs, 10 

Project Builder, 28 
Action Panel tabs 

Debug tab, 52-53 
Find tab, 50- 51 
Run tab, 52 

Contents List 
Bookmarks tab, 39-40 
Breakpoints tab, 48-49 
Classes tab, 38- 39 
Files tab, 38 
Targets tab, 40-49 

debuggerwindow,56 
first project, 31-32 

starting, 29-31 
New Carbon Application dialog box, 29-30 
project window, 30 

projects 
compiling, 53 
files, adding, 35-37 
frameworks, adding, 37- 38 

protected keywords, 71- 73 
protected memory, 3 
public keywords, 71-73 
publishing games 

landing deal, 21- 22 
self-publishing, 22- 23 

Pythonscriptinglanguage,484 

D 
QC Demo, CD-ROM, 815 
QDGetDirtyRegion ( ) function, 190-192 
QDSetDirtyRegion ( ) function, 190-192 
Quartz, 5 
Quesa, CD-ROM, 815-816 
queues 

A* (A-Star) algorithm, 511 
HID Manager, 244-245 

Index 

button presses, 254-257 
pausing/resuming and, 293 
reading from, 257-259 

priority queues, 511 
QuickDraw 

coordinate system, 89-91 
dirty rectangle animation, 190-192 
graphics devices, 91 
graphics ports, 86-88 
Mac Toolbox, 6 
pixel maps, 83-86 

QuickTime 
determining existence, 643-644 
DrawSpocket comparison, 547-548 
EnterMovies( ) function, 383 
Mac Toolbox, 6 
menu bar, hiding, 37-38 
movies 

pausing/resuming, 388 
playing, 386-387 
processor time, 389 
reading from disk, 383-386 
stopping, 388 
volume, 387-388 

quitting, 390 
sound, 381-382 

converting to movies, 382-383 
sound and, 346 
starting, 383 

Quit Application Apple event, 326-327 
Quit command, Carbon Event Manager, 330-331 
QVVERTYlayout,keyboard, 298 

R 
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RAM (random access memory), amount, 642-643 
random movement, Al and, 485-487 
ReadLeve!Data( ) function, 123 
ReadLevelPopulation( ) function, 645-647 
ReadPlayerlnput( ) function, 15-16 
real-time pathfinding, 492 
rectangles 

dirty rectangle animation, 188-190 
system creation, 192-195 

size, CopyBits( ), 112 
tiles, storage, 128 
width, CopyBits() and, 110-111 
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relative velocities, 441-442 
RenderDirtyRectangles( ) function, 671-672 
RenderFrame() function, 16, 670-672 
rendering frames, 670-672 
RenderScreen ( ) function, 671 
requirements phase, development process, 

764-765 
ResEdit 

dialog box creation, 265 
resources and, 607 

resolution 
draw contexts, DrawSprocket, 560-570 
screen resolution 

coordinates and, 90 
DrawSprocket, 550-557 

resource forks, files, 603-604 
Resource Manager, 604-605 
Resourcerer 

dialog box creation, 265 
resources and, 607 

resources, 794-795 
ACM publications, 805 
books, 802--804 
IEEE Computer Society publications, 805-806 
InputSprocket, 203-207 
levels, 120-122 
magazines, 804-805 
mailing lists, 811--812 
Usenet, 810 
Web sites, 800-809 

resources, files, 604-605 
Apple-defined types, 605-606 
creating, 607 
example, 612-616 
extracting from bundles, 627-630 
reading, 610-612 
temporary files, 621 
writing, 608-610 

Responsibilities, CRC cards, 681 
resuming 

draw contexts, 570--571 
HID Manager and, 293 
movies, 388 
sound, 368 

Rez compiler, 120--121 
RGBColor, 81 
rigid body dynamics, 403 

acceleration, 406 
center of mass, 409-411 
force, 407-409 
position, 404 
total linear momentum, 411-412 
velocity, 404-406 

role-playing games, isometric tiles and, 128 
rotating bodies 

angular velocity, 445-446 
impulse magnitude, 446-449 

Run tab, Project Builder Action Panel, 52 
RunApplicationEventLoop() function, 573-574 
running natively, definition, 25 
Runtime, Executables tab (Project Builder), 49 
runtime environment, checking player's, 640 

5 
sampled sounds, 349 

graphing equations and, 350--351 
looping sound, 354 
monophonic, 353 
options, 353-355 
sample rates, 350--351 
stereo, 353 

Sampler, 722-725 
gprof tool, 725 

command line, 727-728 
compiling game, 72&-727 
profiling code generation, 726 
results interpretation, 730-735 
running, 729-730 
running game, 720-727 

SavedGame class, 710 
saving files, Navigation Services, 599-603 
saving games, navigation type lists, 597 
scalar quantity, 393 
ScalarProduct( ) function, 398-399 
scalars, multiplying vectors by, 397-398 
scrcCopy transfer mode, 104 
scrcOr transfer mode, 104 
screen, drawing to, 102-112 
screen resolution 

coordinates, 90 
DrawSprocket, 550-557 

scripting, Al methods, 483-485 
scroll wheels, Carbon Event Manager, 339-340 



ScrollBackground( ) function, 669- 670 
scrolling, 668-670 

backgrounds, 133-134 
down, 142-145 
left, 139-142 
right, 135-138 
up, 145-148 

parallax scrolling, 151- 152 
SelectWindow() function, 314-315 
self-contained movies, 383 
self-publishing games, 22-23 
set list resource, lnputSprocket, 204-205 
SetDefaultController( ) function, 290- 291 
SetFPos( ) function, 617- 618 
SetMenuCommandlD() function , 331- 332 
ShowCursor( ) function, 566 
ShowWindow( ) function, 87 
sleep parameter, WaitNextEvent( ) function, 306 
Snapz Pro, CD-ROM, 815 
SndCommand structure, 359-361 
SndDoCommand() function, 361-362 
SndNewChannel() function, 356--357 
SndPlay( ) function, 356--358 
SndSampler, CD-ROM, 815 
software, CD-ROM, 799 
sound, 14, 346. See also audio 

8-bit versus 16-bit, 352-353 
classes, CRC cards, 695-696 
Core audio, 5 
data in files, 372-375 
formats, 346 

AIFF fi les, 34 7 
MIDI files, 348 
MOD files, 349 
MP3 files, 347- 348 
resources, 346--34 7 

looping, 365- 366 
looping sound, 354 
low-level sound playing, 369-381 
MPEG audio, 347 
pausing, 367 
playing, 356--358 
QuickTime, 381-382 

converting to movies, 382- 383 
QuickTime and, 346 
resources, 346--34 7 
resuming, 368 

sampled sounds, 349 
monophonic, 353 
options, 353- 355 
sample rates, 350-351 
stereo, 353 

self-contained movies, 383 
stopping, 368 
volume setting, 366--367 

Sound Manager, 346 
callback functions, 362 

installation, 363-364 
space allocation, 362-363 
writing, 364-365 

clean up, 369 
command queue, 361- 362 
GameSound class, 355 

lndE!X 

looping sound, 365- 366 
low-level sound playing, 369-381 
Mac Toolbox, 6 
pausing sound, 367 
playing sounds, 356--358 
queuing sound, 380 
resuming sound, 368 
sound commands, 358-361 
sound headers, 375- 378 
stopping sound, 368 
volume, setting, 366--367 

SoundSprocket 
Carbon, 8 
Mac Toolbox, 8 

837 

Source Dirs, Executables tab (Project Builder), 49 
source rectangle, size, 109 
Spotlight Demo, CD-ROM, 814 
sprites, 156 

animation, movement, 173-174 
drawing, 164 

Blitter class, 166 
GameSprite class, 164-166 
spriteBlitter data members, 168- 170 

fighting, 175 
movement, 173- 174 
moving 

diagonally, 186--188 
down, 179- 181 
left, 181-1 83 
right, 184-186 
up, 176--179 
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row calculation, 167-168 
standing, 175 
storage, 157- 158 

SpriteWorld, CD-ROM, 815-816 
Sprockets, Carbon and, 7-8 
srcXor transfer mode, 105 
stack frame view, debugger window, 56 
Stacks tab, ObjectAlloc, 792-793 
StartMovie( ) function, 386-387 
state machines 

multiple state machines, 481-482 
probability, 480-481 
states, adding, 477 
transitions, 474-477 

states 
finite state machines, 472 
state machines, adding, 477 

StateTransition class, 471, 473, 703 
stepping through code, debugging, 57-58 
stereo sound, 353 
StopMovie ( ) function, 388-389 
storage 

audio, 354 
levels, 118-123 
sprites, 157-158 
tiles, 116-118, 128 

foreground, 148-149 
StoreCookieData( ) function, 272-273 
StoreElementData( ) function, 271- 272 
strength reduction, optimization and, 740- 741 
structured programming, 61---02 
support sources, 794-795 
switch statements, state machine and, 470-471 
system development process. See development 

process 
System folder 

Carbon library, 11 
DrawSprocket SDK, 549 

system memory, writing from to VRAM, 96 

T 
TakeBolts( ) function, 666---067 
TakeCoins() function , 667 
TakeHealingPotion( ) function, 667- 668 
Takeltem( ) function, 666 
Targets tab, Project Builder Contents List, 40-41 

Application Settings tab, 46-48 

Build Settings, 44-46 
Executables, 48-49 
Files & Build Phases, 41-44 

Tel scripting language, 484 
team building, 19-21 
temporary files, file specification record, 616 
testing game for speed, 719-720 
thread view, debugger window, 56 
threads, multithreading, 3, 5 
TickCount( ) function, 650 
tiles, 114-116 

drawing, 125, 130-133 
isometric, 131 
source code, 126-127 

foreground, drawing, 149-154 
foreground tiles, storage, 148-149 
grid, 117 
isometric, 128-130 

drawing, 131 
layering, 148 
layers, storing, 152 
size, 118 
storage, 116-118, 128 
types, 123-124 

tileType data type, 117 
time elapsed, calculating, 649-653 
torque, angular motion and, 428-430 

total, 432 
total force, total linear momentum and, 412-414 
total linear momentum, 411-412 

total force and, 412-414 
transitions 

finite state machines, 472-473 
state machines, 474-477 

transparency 
animation and, 158- 167 
masks, 159-160 
transparency transfer mode, 158 

two-dimensional vectors, 393 
types, tiles, 123-124 

LI 
uDevGame contest entries, CD-ROM, 816-817 
uninitialized data, crashes and, 777- 778 
unit vectors, 401 
Unlocked state, 468-469 



update event, Classic Event Manager, 315-316 
UpdateAnimation() function, 658 
updateEvt event, Classic Event Manager, 304 
UpdateGameWorld() function, 15-16 
UpdateGWorld() function, 97 
UpdatePhysics( ) function, 658 
UpTime() function, 651-653 
Usenet newsgroups, 810 
user input 

button presses, lnputSprocket, 222-223 
character movement, reading, 224-231 
classes, CRC Cards, 683-689 
reading, options, 199 

users, control set configuration, InputSocket, 
220-222 

utility classes, CRC cards, 711 

v 
value data member, 119 
variable view, debugger window, 56 
variables 

AltiVec 
declaration, 751-752 
loading, 752-754 
storage, 752- 754 

names, clear coding and, 768-769 
uninitialized, crashes and, 777- 778 

vector comparison, AltiVec, 757-760 
Vector2D class, 698 
vectors, 392-395 

differences, 395-397 
dot product, 399-400 
magnitude, 394-395 
orthogonal, 401-403 
parallel, 401-403 
scalars and, multiplying by, 397-398 
sums, 395-397 
two-dimensional, 393 
unit vectors, 401 
vector quantity, 393 

velocity 
angular motion and, 419 

rotating bodies and, 445-446 
linear, collision detection and, 440-441 
linear from angular, calculating, 419-425 
linear motion and, 404-406 
relative, collision detection and, 441-442 

version installed on player's machine, 210-211 
CarbonLib, 641- 642 
operating system, 640 

version numbers, 46-47 
vertex-edge collisions, 449 
vertex-vertex collisions, 449 
video memory, GWorlds, 95-96 
virtual elements, lnputSprocket, 208, 216 
virtual functions, 69-71 
virtual key code, key maps and, 298 
volume, sound, 366-367 

QuickTime movies, 387- 388 
VRAM, GWorlds and, 95 

w 
WaitNextEvent( ) function, 305- 307 
walls, tiles and, 115 
Web sites, 806-809 

DigiPen Game Programming School, 18 
Gamasutra, 18 
Game Developer's Conference, 18 
Inside Mac Games, 22 
NetSprocket page, 8 

windows 
activating, 314-315 
standard event handler, Carbon, 329 

Windows games, 21-22 
Wing Nuts game demo, CD-ROM, 817 
writing code. See code 
writing game, 718-719 

command-line performance tools, 721 
optimization and, 718-719 
Process Viewer and, 735-736 
profiling, 720-721 
Sampler and, 722- 725 

gprof tool, 725-735 
testing for speed, 719-720 

writing resources, files, 608-610 

y 
Yellow Box, 5 
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License Agreement/Notice of Limited Warranty 

By opening the sealed disc container in this book, you agree to the following terms and conditions. 
If, upon reading the following license agreement and notice of limited warranty, you cannot agree to 
the terms and conditions set forth, return the unused book with unopened disc to the place where 
you purchased it for a refund. 

License: 
The enclosed software is copyrighted by the copyright holder(s) indicated on the software disc. You 
are licensed to copy the software onto a single computer for use by a single user and to a backup 
disc. You may not reproduce, make copies, or distribute copies or rent or lease the software in 
whole or in part, except with written permission of the copyright holder(s). You may transfer the 
enclosed disc only together with this license, and only if you destroy all other copies of the software 
and the transferee agrees to the terms of the license. You may not decompile, reverse assemble, or 
reverse engineer the software. 

Notice of Limited Warranty: 
The enclosed disc is warranted by Premier Press, Inc. to be free of physical defects in materials and 
workmanship for a period of sixty (60) days from end user's purchase of the book/disc combination. 
During the sixty-day term of the limited warranty, Premier Press will provide a replacement disc 
upon the return of a defective disc. 

Limited Liability: 
THE SOLE REMEDY FOR BREACH OF THIS LIMITED WARRANTY SHALL CONSIST ENTIRELY 
OF REPLACEMENT OF THE DEFECTIVE DISC. IN NO EVENT SHALL PREMIER PRESS OR 
THE AUTHORS BE LIABLE FOR ANY OTHER DAMAGES, INCLUDING LOSS OR CORRUPTION 
OF DATA, CHANGES IN THE FUNCTIONAL CHARACTERISTICS OF THE HARDWARE OR 
OPERATING SYSTEM, DELETERIOUS INTERACTION WITH OTHER SOFTWARE, OR ANY 
OTHER SPECIAL, INCtDENTAL, OR CONSEQUENTIAL DAMAGES THAT MAY ARISE, EVEN IF 
PREMIER AND/OR THE AUTHORS HAVE PREVIOUSLY BEEN NOTIFIED THAT THE POSSIBILI­
TY OF SUCH DAMAGES EXISTS. 

Disclaimer of Warranties: 
PREMIER AND THE AUTHORS SPECIFICALLY DISCLAIM ANY AND ALL OTHER WARRANTIES, 
EITHER EXPRESS OR IMPLIED, INCLUDING WARRANTIES OF MERCHANTABILITY, SUITABILI­
TY TO A PARTICULAR TASK OR PURPOSE, OR FREEDOM FROM ERRORS. SOME STATES DO 
NOT ALLOW FOR EXCLUSION OF IMPLIED WARRANTIES OR LIMITATION OF INCIDENTAL OR 
CONSEQUENTIAL DAMAGES, SO THESE LIMITATIONS MIGHT NOT APPLY TO YOU. 

Other: 
This Agreement is governed by the laws of the State of Indiana without regard to choice of law prin­
ciples. The United Convention of Contracts for the International Sale of Goods is specifically dis­
claimed. This Agreement constitutes the entire agreement between you and Premier Press regard­
ing use of the software. 
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