






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































e The Future of 3D Games 771

then calculate the object’s color at that point. To make an object appear perfectly smooth,
you can define it as a set of curves, usually bezier curves. When four curves intersect,
they form a patch, which is a two-dimensional curved surface.

However, ray-patch intersections are very mathematically expensive and although
there are a few shortcuts, this technique will probably stay out of reach of games for
many years.

Texture mapping is relatively easy to do when ray tracing. Because you already know
where the ray fell on the object, you can easily calculate where to find the correct color
on the texture map.

Another thing to note with ray tracing is that it automatically solves the problem of
hidden surface removal because it’s essentially doing the same thing as an efficient z-
buffer algorithm.

It’s ironic that ray tracing, one of the most realistic and expensive rendering effects
available, is conceptually very simple. Other than the shortcuts and optimizations employed
by professional ray-tracing packages, you now know how to perform most of the tech-
niques involved.

What We'reLi

In a few years, we'll see texture mapping used in many more games. There is already
a flight simulator called Flight Unlimited that uses texture mapping to draw the
entire landscape; the effect is astonishing. Mountains look like mountains, not big pyra-
mids of green; rivers flow across the landscape; and you can even fly into sheer cliffs.
Not surprisingly, this game requires the newest processor technology and it lacks a good
frame rate even so. Nevertheless, it does what any good game should do: makes the
most of the best computers available.

It won't be too long before flight simulators and other games are expected to be fully
texture mapped. However, graphics are not the only thing that flight simulators are judged
on. You should also start seeing more laws of physics implemented, something A-10
has already started to do. Imagine a virtual world where temperature, climate, and sea-
sons have a large effect on the operations of the player’s craft. For example, a
heat-seeking missile would have a much easier time tracking its target in an arctic cli-
mate than it would in the Sahara desert. The missile’s guidance systems might also be
affected by the burning tank the player just destroyed. The fire might spread to the local
forest, causing a large-scale conflagration, and so on.

Artificial intelligence is something that can go a long way toward making a realis-
tic game. When is the last time your enemies ran for cover when you fired on them?
Or how about your wingman doing something other than flying into a mountainside?
Artificial intelligence may or may not improve in the coming years—it has historical-
ly consumed little processor time, so theoretically intelligent enemies are more a
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function of programming adeptness than processing power. It’s definitely a field that
needs more work.

Another thing that would improve the gaming experience is modeling a more com-
plete world for the player to function in. A flight simulator called Flying Nightmares
from Domark Software models an entire squadron, and the player is responsible for con-
trolling ground troops as well as his or her own aircraft. When the player destroys a
building or military emplacement in one battle, the destruction remains (and affects
the enemy% actions) during the next battle.

With extra processor time, an entire army could be commanded by the player, who
could witness the movements of ground and air troops even as he or she participates
in the action. In a way, this scenario would combine the large-scale action of a
wargame with the realistic small-scale action of a flight or tank simulator.

’
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Future technology is not limited to the processor. Many companies are scrambling to
create realistic input devices. ThrustMaster, Inc., is already selling input devices that
simulate those on a military aircraft, including a flight stick, a throttle, and a rudder.
It also sells a complete set to model an automobile: a brake/gas pedal and a steering wheel.

Some arcades have moving platforms that pitch and roll to simulate the gravitational
effects a pilot would feel when flying. They also have monitors strategically placed around
the player so he or she can see not only ahead but to the sides as well.

Although companies might scramble to come up with such a device to be sold to
individuals, most users would hesitate to buy a two-ton platform that takes up most
of the living room and costs a quarter of a million dollars. On the bright side, we may
start to see more of these platforms in local arcades. '

A few of the more recent flight simulators, namely F/A-18 and A-10, can take advan-
tage of multiple monitors, showing side views out of the additional screens. This is a
feature that probably won't become much more popular than it already is, because very
few machines are equipped with more than one monitor. It certainly isn't a feature that
you're likely to see on the Intel platform, where its difficult to connect more than one
monitor.

Movies have idolized the concept of virtual reality. You often see the hero wearing
a pair of glasses that has two miniature displays to show a stereo image. When a play-
er wearing these glasses looks left and right or up and down, the computer receives a
signal so it can update the view.

Although they're still exotic in the real world, a few of these glasses are available for
the Intel platform and at least one company makes them for the Macintosh. These glass-
es don' support motion detection yet, but that'll probably happen eventually. If a
standard is reached for their interface and the price is reasonable (around $200 per pair),



oo

The Future of 3D Games 773

you can be sure that almost every major 3D game will eventually support virtual real-
ity glasses.

Apple has recently released a 3D graphics package called QuickDraw 3D. Although
QuickDraw 3D is a complete polygon and spline rendering package that'll give you the
same capability of the engine you've developed in this book, the software-based
engine is a bit slow to use in games. The real beauty of the package is that you can use
QuickDraw 3D to render the world and it will automatically take advantage of 3D accel-
eration boards that are offered by several companies.

These boards have a built-in z-buffering system and handle the rendering of texture-
mapped and gouraud-shaded polygons at speeds of up to 30 fps.

The main disadvantage of using QuickDraw 3D for rendering your game is that it
available only on Power Macintosh computers and its not fast enough for many
games unless a hardware accelerator is available. Until these accelerator cards become
standard fare, you would have to implement your own 3D rendering system plus sup-
port the QuickDraw 3D standard and be able to switch between them.

1t’s possible that Apple will start offering QuickDraw 3D cards as part of a standard
computer configuration in the future, and its probable that some Power Macintosh machines
will soon be fast enough to support QuickDraw 3D in software for some games.

Most of us have experienced buying a computer that quickly becomes obsolete.
Suddenly what you paid $3,000 for is worth just over $1,000 and you’re looking hun-
grily at the latest and greatest. We're constantly progressing in every aspect of
computers, and rather quickly. Let’s take a look at what might happen to the various
components of the Macintosh over the next few years.

—The Processor

Several years ago, Gordon Moore, one of the founders of Intel, stated that processor
speed doubles every 18 months. If you look at this trend over several years, it really
starts to add up. In 3 years, processors will theoretically be four times as fast as they
are today. In 6 years, they should be 16 times as fast.

Let take an example that seems preposterous today. Say it takes 10 minutes to ray-
trace a particular scene on a Power Macintosh. If we wanted this scene to be drawn 20
times a second, our processor would have to be 10 minutes * 60 secs/minute * 20 frames
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per second,; lets see, that’s 12,000 times as fast as it is today. Because 2'* = 8192 and
2" = 16,384, we'll need between 13 and 14 iterations of processor speed-doubling before
machines will be fast enough for this. That number equates to about 20 years of progress,
according to Moore’s estimations.

So if you can imagine a full-screen raytraced game 20 years from now, that might be
what we'll have. Unfortunately, Moore also predicted that processor speed will peak out
around the turn of the century, leaving us with machines that are about 10 times as fast
as a Power Macintosh 9500/132. Still, that’s not too bad.

—Memory

All the other parts of the computer have progressed much more slowly than the
processor. The minimum configuration for a new Macintosh recently went from 4 megabytes
to 8 megabytes and many are configured with 16 megabytes. Because memory is great-
ly affected by the relatively high price of RAM chips, it'll probably be at least 2 or 3 years
before 16 megabytes becomes the minimum configuration.

~Secondary Storage

When CD-ROMs flooded the market a few years ago, games were revolutionized. Suddenly,
they were no longer limited by being distributed on a few small floppy disks and need-
ing to reside on the players hard drive, where they consumed valuable space. Today,
it’s not uncommon for a game to use several hundred megabytes of space for graph-
ics and sound, all distributed on a CD-ROM that costs less than two floppy disks.

Several new standards are in the works that will increase the storage of CD-ROMs
even more. Today, they are capable of storing just over 600 megabytes of data, but one
standard would place multiple layers of data on the same disc, bringing the capacity
to 1.2 gigabytes; some manufacturers are considering putting data on both sides of the
disc.

It is unlikely that increased storage capabilities will significantly affect tomorrow’s
games. Although a few games use more than one CD-ROM, usually because of many
cut-scene movies, most don't even fill a single disc yet.

Hard disk space is also increasing. The last few years have seen the price of gigabyte
drives fall significantly, and it won't be long before gigabyte drives become standard on
any computer.

Monitors

The Macintosh started out with 9-inch black-and-white monitors with a resolution of
512x342. When the Macintosh II was introduced, the monitor standard went to
640x480 in 8-bit color. Essentially, this is where it has remained ever since, although
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many of the newer machines can handle 16-bit color. Many PowerBook computers sup-
port only 640x400 with 4-bit grayscale, and this is likely to remain true in the near future.

Most games continue to support 640x480 at 8-bit color as the standard, not func-
tioning on any smaller size and not taking advantage of any larger size. A growing number
of users have Apple’s 15-inch multisync monitor, which is capable of 832x624 reso-
lution, and they want their games to take advantage of it. There is a chance that the standard
will move to 832x624 in a few years, but for the short term 640x480 will reign.

| <

Ly

The term virtual reality has been so hyped by the media that it’s unclear what is real-
ly possible and probable compared to movies like Lawnmower Man. Some aspects of
this virtual reality are within grasp, whereas others remain a distant dream.

As I mentioned earlier, we already have virtual reality glasses that present a stereo
image to the user; these will probably enter the mainstream within a few years. We also
have devices to detect the user’s head and arm movements, but it’s unclear whether or
when these items will become popular.

We are quite a long way from being able to slip a plug in the back of our heads and
have an entire experience projected upon us, including sight, sound, smell, taste, and
feeling. We're learning more about the brain, but we don't know that much yet. Still,
it’s important to imagine what might be possible in the future; science fiction retains
a healthy domain. As time progresses, aggressive programmers like you will bring the
realm of science fiction into science fact as you create the next great gaming revolution.




pendix A
Recommended fl&zadmg

The following books were valuable resources in the writing of Black Art of Macintosh
Game Programming and are highly recommended for further information on Mac
programming and 3D animation.

~Macintosh-related Books
How To Write Macintosh Software, Scott Knaster; New York: Addison-Wesley, 1992.
Inside Macintosh Series, Apple Computer, Inc.; New York: Addison-Wesley, 1992—.

—Bool -Di
Crriiati

Computer Graphics, Principles and Practice, ].D. Foley, A. Van Dam, Steven Feiner,
and John Hughes; New York: Addison-Wesley, 1992.

Fundamentals of Interactive Computer Graphics, Alan Watt; New York:
Addison-Wesley, 1989.
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#else directive, 391
#endif directive, 391
#ifdef directive, 391, 444
% operator, 163

& operator, 20, 161, 163, 418, 651
<< operator. See bitshift operations

== operator, 19

>> operator. See bitshilt operations

8-bit color mode, 89, 437, 768
8-bit sound, 188

16-bit sound, 188

16-byte boundary, 441-442, 455
24.8 math. See fixed-point math
68k code, 191, 398, 444, 477
256-color mode, 6

68040 image copier, 441-447

activate events, 18
ADB Manager, 165
address, base, 281-282
address, memory, 8

address, pixel, 281
advertising, 762-763
affine texture mapping, 636-640, 664, 686
ailerons, 697, 700
airplane. See flight simulator
algebra, 102
algorithms, 79
Bresenham’s, 276-284, 345-346
compression, 717-723
Liang-Barsky, 539
optimization, 418
Painter’s, 494-504, 506, 512, 515
polygon-fill, 345-346
Sutherland-Hodgman, 539-547
texture mapping, 641-661
z-Bulffer, 504-506
aliasing, 277
amplitude (volume), 184, 188
angle of attack, 695, 706-707
angles, complementary, 579
animation, 79, 121-123
flicker-free, 132, 145, 437
animation window, 527, 533
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antialiasing, 277
Apple menu, 30
ApplgEvents, 18

_applications

Asynchronous Sound Player, 196-198, 220-226
Bresenham Triangles, 284-286
Continuous Sound Player, 210-220, 225-226
Disappearing Window, 30-34
_Flight Simulator. See flight simulator
Invaders! game, 229-268
Maze, 623-627, 683-686
MoveTo/LineTo Demo, 276
PICT Viewer, 65-76
Polygon-Fill Cube, 382-385
optimized, 459-462
PowerMac, 483-489
Shape Drawing, 38-44, 288-290
Shape Transformation, 295-298
Shapes with Matrices, 301-304
Simple Window, 24-26
Spinning Cube
3D, 335-338
clipped, 566-567
custom offscreens, 459-462
fixed-point, 408-409
interactive, 593-599
look-up tables, 412
polygon-fill, 382-385
PowerMac optimized, 483-489
view system, 593-599
Walking Man, 130-154
Walking Man 2, 169-180
array, indexing, 415
arrays, fixed-size, 341-342
artificial intelligence, 771-772
ASCII code, 20
ASL (arithmetic shift left), 416
assignment statements, 102
attack, angle of, 695, 706-707
auto-key events, 18
axes, 84

backface removal, 367-368, 518. See also hidden

surface removal
backfacing polygons, 345, 367

refeefesfood

background, and animation, 125, 131, 143
background color, 36-37
beep, 66
bezier curves, 771
big endian mode, 160
bitmapped images
copying, 128-130
gauges, 729-734
storage, 88-90
texture maps, 635-636
bitmaps, 6, 57
moving, 124-125. See also sprites
offscreen, 125-130
bitshift operations, 414-417
<< left shift operator, 399-401
>> right shift operator, 29, 33, 163, 399-401
bitwise AND (&) operator, 20, 161, 163, 418, 651
blitting (image copying), 439-447, 731-734
bobbing walk, 617-622
bounding rectangle, 498
branch unit, 466, 474
Bresenham’ algorithm, 276-284, 345-346
bugs, 376-377, 480-483, 754, 758-760, 762

C

callback routines, 190-191, 193

callBackCmd, 194

camera. See view camera

Cartesian coordinates, 79-84, 287

Cartesian plane, 80-83

CGrafPtr, 127, 439

channels, sound, 189-191, 194-196, 219-220, 224

check marks, 170

circle drawing, 36, 43

CISC architecture, 465

ClippedVertex structure, 535, 585, 643-644

clipping, 304, 490, 527-528
edge (x,y), 536, 539, 542-547, 552-564, 664-675
front (z), 536, 539-541, 545, 547-552, 661-664
texture map, 643, 661-675

close box, 15, 70-71

code examples. See applications and function

code optimization, 389

code organization, 235

CODE resource type, 54

coefficients of plane, 518-519
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collision detection, 252-253, 256-257, 604, 608-616

collision slop factor, 611-612
color, background, 36-37
color depth, 6

color descriptions, 7

color, foreground, 36-37

color images, direct/indexed, 88-89

color palette, 6-8, 375-376

color table, 89, 92, 125, 375-376

colors, pen, 36, 43-44
comments, use of, 417
commercial software, 761-763
compatibility issues, 9-10, 436
compilation, conditional, 391
compiler directives, 391
compilers, 443-445
complementary angle, 579
compression

algorithm, 717-723

cockpit, 717-727

QuickTime, 153-154

RLE, 58, 718-723

concatenation, 112, 117, 298, 316

content area, 14

context switch, 477, 483
coordinate pair, 84
coordinate quadruple, 116

coordinate system, 307-308, 322

coordinate triple, 96, 116
coordinates
Cartesian, 79-84, 287
~computer, 85-94
. conversion
ol global to local, 88

local'to global, 87-88, 158

local to shape, 291
- local to window, 291
- object to world, 365
shape to window, 293
shape to world, 327
virtual to screen, 93
world to screen, 332-333
global, 87-88
local, 87-88
object, 365-366
precision, 292
screen, 93, 332-333

781

coordinates (continued)
shape, 291-293
and shapes/solids, 97-104
three-dimensional, 94-96, 307-308
virtual, 93
window, 291-293, 545
world, 322-327, 365
coplanar, 341
copy protection, 762-763
copyright, 754
cosine, 106, 110-111, 294, 406, 409-410, 579, 582, 740
counterclockwise order, 345, 367, 518, 605
cross product, 367
current position marker, 63
Cursor Manager, 24-25
cursor, shielding/showing, 454
customer database, 759

D

data access, and speed, 419

data fork, 53, 62-64

data structures. See structures

data types. See types

DC.L (declare longword), 443, 445
DCMDS (debugger commands), 480
debugging, 376-377, 480-483, 754, 757-760, 762
degrees/radians, 110, 295

demo version, 757

depth, 307-308

depth sort, 496-497, 504, 512-523
dereferencing, 49

Descartes, René, 80, 95

directory, 59

disabled (dimmed) items, 70, 72-73
disk-insert events, 18

division, and bitshifting, 415-417
division by zero, 278, 330, 547, 741
DLOG resource type, 54

dot product, 367

double buffering, 199-210

double type, 118, 475, 484

drag, 692-693, 695, 704, 706

edge (x,y) clipping, 536, 539, 542-547, 552-564, 664-675
Edit menu, 28, 30
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elevators, 697, 700
endian, big/little, 160
enum {} operator, 30
equation of the line, 104
equations
algebraic, 102
graphing, 102-103
solving, 103-104
error checking, 66
error term, 280
errors, file opening, 62-63
event loop, 17, 23,25
Event Manager, 16-24
event mask, 21-23, 25
event message, 19-20
event type constants, 19
event types, 18
EventRecord structure, 18-21

=

field of view, 328-332, 528-533, 536, 565-566

file closing, 65

file location, 61

File Manager, 60, 63-64

File menu, 30

file opening, 61-63, 393

file permissions, 62

file reading/writing, 63-65
file reference number, 61-65
file structure, 53, 62

file system, 59-65
fixed-point math, 398-409, 740

fixed-point numbers, 399-402, 470-471, 582

Fixed type, 400
Fixed24 type, 400, 402
flicker, 132, 145, 437

flight physics, 692-697, 704, 706-707

flight simulator
ailerons, 697, 700
AirplaneStatusRec, 697-698

angle of attack, 695, 706-707

brake light, 727-728
cockpit, 717-736

drag, 692-693, 695, 704, 706

elevators, 697, 700
engine sound, 705, 748

flight simulator (continued)

flight control, 695-700, 704-713
flight model, 691-716

flight physics, 692-697, 704, 706-707

flip variable, 739-740, 742
gauges, 725, 727-734
gravity, 692, 695, 704, 706
horizon, 737-747

inertial damping, 709
instruments, 725, 727-734
lift, 692, 694-697, 704, 706
pedals, 697

b e

pitch, 697, 704, 709-713, 734, 737-738, 740

roll, 697, 704, 709-713, 734, 737-740
rotations, 697, 704, 709-713, 734, 737-740

rudder, 697, 700

stall, 695, 707

stick, 697-700

throttle, 695, 698, 700, 704-705
thrust, 692-695, 704, 706

user input, 698-704

view system, 734-736

yaw, 697, 704, 709-713, 734

flip variable, 739-740, 742
float type, 118
floating-point math, 118, 292, 398, 470
floating-point unit, 398, 466-467
footstep sounds, 620-621
foreground color, 36-37

forks (file), 53

fps (frames per second), 394

FPU (floating-point unit), 398, 466-467
fractals, 104

frames per second, 394
freeform texture mapping, 632, 635-640
freeware, 753-754

frequency (pitch), 184, 186, 188, 748
front (z) clipping, 536, 539-541, 545, 547-552, 661-664
frustum, 531, 536. See also view volume

FSSpec structure, 59
function

AddResource, 64

AdjustSoundPitch, 705-706, 748

AngleVectorsToXYZ, 582
AppendMenu, 27-28
ApplyRotations, 712-713
BackColor, 37
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function (continued)

BackfacePolygon, 367-368
BeginTransformation, 293
BeginUpdate, 23-24, 26
Blit040Screen, 445-447, 454
BlockMove, 205

BresenhamLine, 282-284, 729
Button, 158
CalculateFlightDynamics, 707-709
CalculatePolygonExtents, 512-513
CalculatePowerDynamics, 704-706
CalculateRateOfChange, 710-711
CalculateTurnRate, 710-711
ChangeCurrentTheme, 218
ChangeObjectScale, 593
CheckBarrierCollision, 612-615
Checkltem, 170

CheckKeyMap, 594-595
CleanUpSounds, 224-225
CompassBlitBox, 731-734

CopyBits, 128-130, 141, 145, 254, 395, 458

CopylmageOntoScreen, 454-458, 485-488
CopyMatrix, 317
CopyOntoScreen, 395

cos, 111-112, 294, 406, 409-410
CreatelnvisibleWindow, 30-31
CreateOffscreenlmage, 448-452
CreateWindow, 15-16, 25
DebugStr, 377

DetachResource, 65
DetectlnvaderCollision, 254, 257
DetectShipCollision, 253, 256-257
Disableltem, 72-73
DisposeGWorld, 130
DisposeHandle, 52, 57, 65
DisposePtr, 48

DisposeWindow, 26, 34
DragWindow, 70
DrawBackground, 265
DrawCockpit, 725-727
DrawHorizon, 743-747
DrawMenuBar, 28

DrawMissile, 254-256
DrawObject, 366, 368, 442-443
DrawPicture, 58

DrawPolygonList, 523-524, 536-539, 675
DrawShape, 288, 334-335

function (continued)

DrawSpriteToOffscreen, 140-142, 234

DrawSpriteToWindow, 139-140

DrawString, 394

DumpProfile, 394

Enableltem, 73

EndUpdate, 23-24, 26

EraseMemoryMap, 453-454, 488-489

EraseOffscreenlmage, 453

EraseRect, 42, 254, 453

FillSoundBuffers, 205-206, 216-218

FindWindow, 28-29, 32

FireInvaderMissile, 239, 242, 251-252

FireShipMissile, 247, 251

ForeColor, 37

FrameOval, 36, 43

FrameRect, 35-36

freopen, 393

FSClose, 65

FSRead, 63

FSWrite, 64

Gestalt, 450

GetBackgroundGWorld, 265-266

GetCurrentViewTransformation, 584

GetEOF, 64

GetGWorld, 128, 141

GetGWorldPixMap, 126-127

GetIndResource, 56-57

GetKeys, 159-160, 163

GetMenu, 57

GetMouse, 157-158

GetMouseRelativePosition, 158

GetMouseStickDriverlnfo, 167

GetObjectList, 523

GetPicture, 58

GetPixBaseAddr, 91, 281-282

GetResource, 56, 58, 64

GetSortedPolygonList, 523

GetTexture, 676-678

GetTextureHandle, 645, 678

GetThrustMasterInfoPtr, 165-166

GlobalToLocal, 88

HandleKeyInput, 148-150

HandleOpenCommand, 69-70

HandleUserlnput, 595-596, 618, 621-622,
684-685, 700-704

HideWindow, 33
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function (continued)

HiliteMenu, 29-30, 34

HLock, 203, 213, 376

HOpen, 62

HOpenResFile, 62
HowManySoundsArePlaying, 224
HUnlock, 220, 380

InertialDamp, 709

InitCursor, 24-25

InitGraf, 24-25
InitializeAsyncSoundPlayer, 221
InitializeInvaderSprites, 236-238
InitializeMap, 610
InitializeMissiles, 250-251
InitializeShipSprite, 245
InitializeSinCosTable, 410
InitializeTextureArray, 676
InitializeView, 577-578, 596
InitializeWorldBounds, 565-566
InitMatrix, 314, 316-317, 402-403
InitProfile, 393

InitWindows, 24-25

InsertMenu, 28

IsKeyPressed, 163-164

Line, 275-276

LineTo, 35, 42, 275-276
LMGetCurDirStore, 59-60
LMGetSFSaveDisk, 59-60
LoadObjectFromRsrc, 376-380, 585, 679-683
LoadPicture, 65-69
LoadWorldFromRsrc, 510-511
LocalToGlobal, 88, 158
LockPixels, 92, 127, 130

malloc, 47-48, 420

MatrixMultiply, 403, 413-414
MenuSelect, 29, 32

Move, 275

MoveCurrentSprite, 145-148, 175-176
MoveHHi, 213
MovelnvaderSprites, 239-245, 263
MoveObjectByDistance, 591
MoveObjectToPosition, 590
MoveShip, 246-250, 263
MoveSpriteTo, 138

MoveTo, 35, 42, 275-276
MoveViewByDistance, 578-579, 620
MoveViewForwardAndBack, 583, 613-616

function (continued)

MoveViewToPosition, 578
MultiplyMatrix, 316-317
NewGWorld, 125-126
NewHandle, 52

NewMenu, 27

NewPtr, 47-48, 420
NewPtrClear, 208-209
NewSndCallBackProc, 191
NewSndDoubleBackProc, 208
NewSprite, 136, 143, 231-234, 236
NewWindow, 14-16
NumToString, 394
ObjectToWorldCoordinates, 365
OffsetSprite, 138-139

PaintersProcessPolygonlList, 515-516

PenSize, 36
PlayAsyncSound, 222-224

ofoofocioodocts

PolygonFillDrawPolygon, 346-363, 420-431, 566

PolygonSurfacelnside, 518-521
PolygonSurfaceOutside, 521-522
PolygonXYQOverlap, 517
PolygonZOverlap, 517
PrepareBackgroundlmage, 143-145
PrepareSprites, 142-143, 264-265
ProcessAirplane, 716
Processinput, 175-179, 246
ProfilerDump, 392

Profilerlnit, 391-392
ProfilerTerm, 392-393
ProjectObject, 366

ProjectShape, 333
QDCopyOntoScreen, 454, 458
Random, 38-39

RangedRandom, 38
ReadDataByte, 380-381
ReadDataLong, 380-382
ReadDataWord, 380-381
RedrawEntireWindow, 149-150
ReleaseResource, 57

ResError, 63

RGBBackColor, 36-37
RGBForeColor, 36-37
RLEZeroCompressBuffer, 721-723

RotateMatrix, 319-320, 406-408, 410-412

RotateObjectByAngle, 592
RotateObjectToAngle, 591-592
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function (continued) TextureMapDrawPoly, 636, 644-661
RotateShape, 294-295 TrackGoAway, 71
RotateViewByAngle, 580 TransformObject3D, 364-365, 403-405, 588-590
RotateViewToAngle, 579 TransformObjectList, 585-588
RotateViewWithRelativeAngles, 683-684 TransformShape, 299-301
RunFlightModel, 714-715 TransformShape3D, 321
ScaleMatrix, 318-319, 406 TranslateMatrix, 317-318, 405
ScaleShape, 294 TranslateShape, 293-294
SetAirplaneToView, 735-736 TrivialPolygonReject, 564-565
SetAltimeter, 727 UnlockPixels, 92, 128
SetCompass, 727 UpdateAllMissiles, 252-254, 256
SetFPos, 67 UseResFile, 64
SetFuelGauge, 727 WaitNextEvent, 21-23, 25, 159
SetGWorld, 127-128, 141 WireframeDrawPolygon, 346, 369, 566
SetlgnitionSwitch, 727, 730-731 WriteResource, 65
Setltem, 30 XYClipPolygonList, 552-564, 666-675
SetKPHDial, 727 ZClipPolygonList, 547-552, 661-664
SetObjectScale, 592-593 ZSortPolygonList, 514-515
SetPixMapPixel, 92 functions
SetPort, 35, 42, 125 callback, 190-191, 193
SetPtrSize, 723 custom, 437-438
SetRect, 25 leaf, 474
SetRPMGauge, 727, 729 profiler, 391-394
SetSlipGauge, 727, 730 toolbox, 13
ShapeToWindowCoordinates, 293
ShapeToWorldCoordinates, 327 (6
ShieldCursor, 454
ShowCursor, 454 game over message, 263, 266
ShowWindow, 14, 33 games
sin, 111-112, 294, 406, 409-410 bitmapped, 271
sizeof, 208 distribution, 753-763
SndChannelStatus, 219 future of, 767-775
SndDisposeChannel, 219-220, 224 history of, 3-5
SndDonmmand, 196 marketing, 753-763
SndDolmmediate, 223 testing, 757-758
SndNewChannel, 189-191 GaugeRec structure, 728-729
SndPlay, 192 GDHandle, 127
SndPlayDoubleBuffer, 207-208 geometry, 80-84
SortPolygonList, 512 global variables, 193-194, 211-212, 418
SoundIsFinishedCallBack, 196, 198 gouraud shading, 4, 273, 768
StandardGetFile, 60-61 GrafPrr, 35
StandardPutFile, 61 graphics

bitmapped, 271
copying, 128-130

StartContinuousSound, 212-216
StopContinuousSound, 219-220

SwapPolygons, 514, 522-523 moving, 124-125
switch, 368 offscreen, 125-130
SysBeep, 66 storage,88-90

See also sprites --
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graphics (continued)
device, 126-128
Macintosh basics, 5-8
polygon-fill, 4, 272-273, 341, 344-363
three-D, 4, 307-308, 767-772
wireframe, 272-276
See also image
gravity, 692, 695, 704, 706
grid numbering, 607-608
ground (horizon), 737-747
GWorld, direct drawing, 276, 280-281
GWorld structure, 125-130
GWorldPtr, 127-128

)

handles, 49-52, 57

hardware improvements, 773-775
hertz/kilohertz, 184, 187

hidden surface removal, 367, 490, 493-494, 539
high-level events, 18

horizon, 737-747

ICON resource type, 54, 57
identity matrix, 118, 314, 316
image
copying for 68040, 441-447
copying loop, 439-441, 484-488
direct color, 88
erasing, 442, 488-489
indexed color, 88-89
storage, 88-90
See also graphics
initialization routines, 13-14, 24-25
input
devices, 157, 772
Input menu, 169
joystick, 164-168, 176, 698-700, 702-703
keyboard, 148, 159-164, 176, 585, 593-596,
684-685, 698-700
mouse, 157-158, 176, 698
pilot, 698-704
instruction scheduling, 469
integer unit, 466-467
integers, 80

2 e i

interpolation, 273, 636, 648, 650, 661, 666
interrupt routines, 483
interrupt time, 193

joystick input, 164-168, 176
MouseStick, 164, 167-168, 702-703
ThrustMaster, 164-167, 698-700

JPEG compression, 153

key codes, 20, 161-163
keyboard
events, 18, 159
input, 148, 159-164, 176, 585, 593-596, 684-685,
698-700
status, 159-164
KeyMap structure, 159-163

L

leaf function, 474

Liang-Barsky algorithm, 539

lift, 692, 694-697, 704, 706

lines
drawing, 35, 42, 276-284
geometric, 80-81
slope, 277-280, 351, 545-547, 740-741
and wireframe graphics, 274-276

linked lists, 506-509, 523

load latency, 476

load/store unit, 466-467

locality, 419-420, 472-474

long type, 471

look-up tables, 409-412, 579, 582

loop, image copying, 439-441

loop, image erasing, 453

loop, unrolling, 413-414, 470

LSL (logical shift left), 416

LSR (logical shift right), 416

MacsBug, 376, 480-481
managers, defined, 13
Mandelbrot, Benoit, 104
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manuals, 759, 762
mapping, color images, 6
mapping, texture. See texture mapping
mark, 63
mask region, 129
master pointer block, 51
math
coprocessor, 398
fixed-point, 398-409, 740
floating-point, 118, 292, 398, 470
matrix, 112-118, 298-304, 316, 402-409
point-slope equation, 545-547, 554
matrix
4x4,116
building, 112-113
copying, 317
identity, 118, 314, 316
incremental, 312-314
math, 112-118, 298-304, 316
Matrix4 structure, 585, 588
multiplying, 113-117
rotation, 117-118, 299, 311-312, 319-320
routines, and fixed-point math, 402-409
scaling, 117, 299, 310, 318-319
transformation, 113, 298-304, 309-312, 317-320,
402-408
transformation order, 312-314, 317
transformation, view, 577, 583-584
translation, 116-117, 299, 309, 317-318
maze, 3D, 603-627
. barriers, 606-610
collision detection, 604, 608-616
grid numbering, 607-608
layout, 604
navigation, 626-627
walls, 605-610
memory access, and speed, 419-420
memory address, 8
memory alignment, 476
memory allocation, 47-52, 57
memory cache, 471-472
memory compaction, 49-52
memory fragmentation, 48-49
memory, and images, 88-90
memory issues, 774
memory management, objects, 370-371
Memory Manager, 49-51

memory movement, 193
memory, and sorting, 505
memory structure, PowerPC, 471-472
memory, video, 8-10, 475, 483-484, 768
menu application, 30-34
menu bar, 27-28
menu creation, 27-34
menu design, 55
menu items, check mark, 170
Menu Manager, 27, 57
menu numbering convention, 27, 30
MENU resource type, 54, 57
menu, user input, 28-30
menus
Apple menu, 30
Edit menu, 28, 30
File menu, 30
Input menu, 169
Shape menu, 39-42
Window Controls menu, 30
Metrowerks assembler, 443-445
Metrowerks debugger, 483
Metrowerks profiler, 390-393, 396-397
Metrowerks profiler/tracer, 478
MissileInfo structure, 250
missiles, 239, 246, 250-257
Mixed-Mode Manager, 477
mod operator (%), 163
model, 272
modifier keys, 18, 20
motion, walking, 617-622
mouse events, 18
mouse input, 157-158, 176, 698
mouse modes, 169, 180
mouse status, 157-158
MouseStick joystick, 164, 167-168, 702-703
MouseStickInfoPtr structure, 167-168
MOVE16 instruction, 441-442, 445
multiplication, and bitshifting, 415-417
music (continuous sound), 199-210
Continuous Sound Player, 210-220, 225-226
See also sound

1)
null events, 18

numbers, fixed-point, 399-402, 470-471, 582
numbers, real, 80-81 -
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Y pen size, 36, 44
perspective, first-person, 4, 603
OBJ3 resource type, 605-606, 679 perspective texture mapping, 638-640, 664
Object3D structure, 342, 508, 585-586, 588-590 perspective view, 308, 328-332, 529, 741
objects, 341 phong shading, 768-769
coordinates, 365-366 physics, flight, 692-697, 704, 706-707
defining, 370-382 pi, 110
descriptions, 287-290 PicHandle, 58
drawing, 366-369 PICT files, 57-59
list, 506-507, 523 header, 66
loading, 509-510, 679-683 QuickTime, 153-154
polygon-based, 271-274 viewer, 65-76
projection, 366 PICT resource type, 53, 57-59
resources, 372-380 pipeline stall, 467, 474
storing, 370-371 pipelining, 467
texture-mapped, 679 piracy, 762-763
transformations, 364, 402-409, 585-593 pitch (sound frequency), 184, 186, 188, 748
offscreen bitmap, 125-130 pitch (x-axis rotation), 109, 167, 311, 683-684
offscreen buffer, 442-443, 447 flight simulator, 697, 704, 709-713, 734, 737-738, 740
offscreen image, 448-454 pixel address, 281
offscreen memory map, 442 pixel offset, 281
operating system events, 18 pixel-plotting loop, 650-651
optimization, 389 pixels, 6, 79-80, 85-88, 92, 94
Power Macintosh, 465-466 color of, 92-93
PowerPC vs 68k, 470-471 locking, 92, 127, 281-282
QuickDraw, 435-437 opaque, 718, 720, 723-725
See also speed issues transparent, 717-719, 723-724
origin, 84, 93-94 PixMap, 90-93
OSErr value, 62-63, 126 PixMapHandle, 126-128, 281, 439
OSType, 60 planar checks, 500-502, 518-522
output devices, 772-773 plane, Cartesian, 80-83
overlap, polygon, 494-503, 517 plane, coefficients of, 518-519
plane equation, 518-519
plane, flying. See flight simulator
: player input, 234-235
\p, 14, 64 point, 87

Painter’s algorithm, 494-504, 506, 512, 515
palette, 6-8, 375-376

parsing, 376-377, 380-382
pascal keyword, 190

Pascal notation, 14

password protection, 762-763
PAT# resource type, 57

patch, 771

pedals, 697

pen color, 36, 43-44

pen position, 275

point-slope equation, 545-547, 554
Point structure, 87
pointers, 48

array of, 342

incrementing, 415

linked list, 507

size, 723

and speed, 418

See also handles
polygon-fill algorithm, 345-346
polygon-fill cube program, 382-385
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polygon-fill cube program (continued)
optimized, 459-462
PowerMac, 483-489
profiling, 394-398
polygon-fill function, 346-363
polygon-fill graphics, 4, 272-273, 341, 344-363
polygons, 341-344
backfacing, 345, 367
bisecting, 502-503
clipping, 527-528
color, 374-376
concave, 344-345
convex, 344-345
counterclockwise order, 345, 367, 518, 605
drawing, 523-524, 566
edge count, 348, 351, 354
list, 506-507, 523
and objects, 271-274
overlapping, 494-503, 517
Polygon3D, 342, 509, 534-535, 641-643
rejecting, 536, 564-565
shading, 768-769
smoothing, 768-769, 771
sorting, 494-503, 512-523
swapping, 522
port, 35, 42, 125
Power Macintosh optimization, 465-466
PowerPC
assembly language, 469-470
branching, 474-475
chip structure, 466-467
code, 398
coding style, 471-477
family, 468-469
memory structure, 471-472
procedure pointers, 191
PowerTracer, 477-483
precision, coordinate, 292
pricing, 755-756
processing units, 467
profilers, 390-398, 477-478
program examples. See applications
projection, 330, 333, 366, 664-666
propeller physics, 693-694
protection, 762-763
public domain, 754

789

qd structure, 25, 39
QuickDraw, 9-10, 24-25, 34-38, 89
bypassing, 435-437
pen position, 275
QuickDraw 3D, 773
QuickTime compression, 153-154
QuickTime PICTs, 153-154

B

radians/degrees, 110, 295
radiosity, 274
random number generation, 37-39
random seed value, 38-39
raycasting, 632-635
ray tracing, 274, 633, 770-771
Rect structure, 25, 35-36, 86
rectangle, bounding, 238
rectangle drawing, 35-36, 42-43
reflections, 770
register keyword, 418-419
registration, shareware, 755-757
rejection, polygon, 536, 564-565
rendering, 272
rendering modes, 346-347, 366, 368-369, 382, 535,
566, 636, 675

ResEdit (resource editor), 54-56, 372-374
resource file reference number, 61-62, 64
resource files, objects and, 372-375
resource fork, 53, 62, 64-65
Resource Manager, 53-58, 63, 65
resource templates, 372-375
resource types, 53-54, 56-57

CODE, 54

DLOG, 54

ICON, 54, 57

MENU, 54, 57

OBJ3, 605-606, 679

PAT#, 57

PICT, 53, 57-59

STR#, 54

TMPL, 372-375

WIND, 54, 57
Resourcerer, 54
resources, 53-57
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ResType, 57
RGBColor structure, 8, 36-37
rights, 761
RISC architecture, 465, 469, 476
RLE (Run-Length Encoding), 58
RLE compression, 58, 718-723
roll (z-axis rotation), 109, 167, 311, 581, 683-684
flight simulator, 697, 704, 709-713, 734, 737-740
rotation, 105-112
3D, 310-312, 314, 319-320
airplane, 712-713
flight simulator, 697, 704, 709-713, 734, 737-740
horizon, 740-741
matrix, 117-118, 299
objects, 406-408, 410-412, 591-592
shapes, 290, 294-295
view camera, 574-576, 579-580, 683
x-axis (pitch), 109, 167, 311, 683-684
y-axis (yaw), 109, 167, 311-312, 683
z-axis (roll), 109, 167, 311, 581, 632, 683-684
routines. See functions
rowbytes value, 89-91, 94, 281-282, 439, 724
rudder, 697, 700
Run-Length Encoding. See RLE

S

sampling rate, 187-188, 201
sawtooth wave, 185
scaling, 105-106
3D, 310, 314, 318-319
bitmap images, 129
images, 58
matrix, 117, 299
objects, 406, 592-593
scaling factor, 106, 294
shapes, 290, 294
screen, 3D space, 328-334
screen, drawing onto, 437-441, 454-458
screen image, 8-10
SCStatus structure, 219
self-similarity, 104
separator line, 28
shading
flat, 273
gouraud, 4, 273, 768
phong, 768-769

k20 2 20 o

shadows, 769-770
Shape menu, 39-42
shape origin, 291
shapes
and coordinates, 97-104, 291-292
defining, 308
drawing, 288-290, 334-335
Shape2D, 287, 292
Shape3D, 324-325
transforming, 290-304, 320-321
shareware, 754-761
shifting, 29, 33, 163, 399-401, 414-417
short type, 118, 471
sine, 106, 110-111, 294, 406, 409-410, 579, 582, 740
sine wave, 185, 188, 617-618
sky (horizon), 737-747
sleep (wait), 22
slop factor, 611-612
slope, inverse, 547, 556
slope of line, 103, 277-280, 351, 545-547, 740-741
smoothing, 768-769, 771
software marketing, 753-763
software protection, 761-763
sort order, 496-503, 512-523
sound
amplitude (volume), 184, 188
asynchronous, 183, 192-198

Asynchronous Sound Player, 196-198, 220-226, 620-621

basics, 183-187

CD-ROM, 184

components, 184-186

compression, 188, 202, 208
continuous, 199-210

Continuous Sound Player, 210-220, 225-226
digital, 187-188

engine, 705, 748

footsteps, 620-621

frequency (pitch), 184, 186, 188, 748
isSoundFinished, 196

MIDI sound, 183

multiple sounds, 220-221

music (continuous sound), 199-210
PrivateSoundData, 205-206, 211
sampled sound synthesizer, 189
samples, 183

sampling rate, 187-188, 201

SND resources, 192
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sound (continued)
SndCommand, 190, 194, 196, 748
SndDoubleBuffer, 205
SndDoubleBufferHeader, 208
SoundChannelPtr, 190
sound channels, 189-191, 194-196, 219-220, 224
sound header, 199-204, 208-210
sound looping, 202
Sound Manager, 188-192, 199, 202
sound priorities, 220-221
stopping, 218-220
synchronous, 183, 191-192
synthesizers, 188-189
themes, 210-211, 216, 218
waves, 184-185, 188-189
specular highlights, 769
speed issues, 9-10, 150, 389, 489-490
and hardware, 466, 631, 773-775
sorting, 503, 505
See also optimization
sprites, 123-125
and 3D games, 271
animation, 136-142, 145, 229-230
drawing, 139-142, 145
erasing, 124-125, 131
explosion, 229-230, 234
initializing, 136-138
invader, 234, 236-245
ship, 234, 245-250
Sprite structure, 135-136, 230-231
square wave, 185, 188
srcCopy mode, 129-130, 145, 154
stall, 695, 707
StandardFileReply, 61
Star Trek Borgs, 694
static keyword, 419-420
stick, 697-700
storage issues, 774
STR# resource type, 54
structures
3D shapes, 324-327
AirplaneStatusRec, 697-698
ClippedVertex, 535, 585, 643-644
EventRecord, 18-21
FSSpec, 59
GaugeRec, 728-729
GWorld, 125-130
KeyMap, 159-163

791

structures (continued)
Matrix4, 585, 588
Missilelnfo, 250
MouseStickInfoPtr, 167-168
Object3D, 342, 508, 585-586, 588-590
PicHandle, 58
PixMap, 90-93
Point, 87
Polygon3D, 342, 509, 535, 641-643
PrivateSoundData, 205-206, 211
qd, 25, 39
Rect, 25, 35-36, 86
RGBColor, 8, 36-37
SCStatus, 219
Shape2D, 287, 292
Shape3D, 324-325
SndCommand, 190, 194, 196, 748
SndDoubleBuffer, 205
SndDoubleBufferHeader, 208
Sprite, 135-136, 230-231
StandardFileReply, 61
TextureRec, 644
TextureVert, 642
ThrustMasterInfoPtr, 166-167
Vertex2D, 287, 292, 299
Vertex3D, 308, 324, 585, 739
VertexConnect, 324
Viewlnfo, 577
windowBounds, 25
WindowPtr, 14-16, 439
World3D, 509
Sutherland-Hodgman algorithm, 539-547
switch statement, 19, 23, 368
synthesizers, 188-189
system palette, 6-7, 375-376

T

technical support, 759, 761-762

testing, 757-758

texture bitmap structure, 644

texture loading, 675-678

texture mapping, 4, 273, 631-632, 635-640, 771
affine, 636-640, 664, 686
algorithm, 641-661

" clipping, 643, 661-675

loading texture, 675-678
perspective, 638-640, 664
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texture mapping (continued)
rendering, 636, 675
texture map size, 644
texture scaling, 677
texture size, 677
transparency, 640-641, 651

“TextureRec structure, 644

TextureVert structure, 642
Think C assembler, 443-445
Think C debugger, 483

Think C profiler, 390-391, 393-394, 397

throttle, 695, 698, 700, 704-705
thrust, 167, 692-695, 704, 706

ThrustMaster joystick, 164-167, 698-700, 772

tick, 20
TickCount, 20, 38
tick marks, 80-81
TMPL resource type, 372-375
toolbox, 13
tracers, 477-478
tracing, 477-483
transformation, 105
3D, 309-321
inverse, 572-576, 583
matrix, 113, 116, 402-408
3D, 309-312, 317-320
view, 577, 583-584
Object3D, 364

objects, 272, 402-409, 585-593

order of, 312-314, 317
shapes, 290-304

translating coordinates, 105-106
local-global, 87-88
virtual-screen, 93

See also coordinates, conversion

translation
3D, 309, 314, 317-318
matrix, 116-117, 299
objects, 405, 590-591
shapes, 290, 293-294

view camera, 573-574, 580-583
transparency, texture map, 640-641, 651
transparent mode, 129-131, 145, 154

trigonometry, 106, 294, 580
typecasting, 15, 380
types

double, 118, 475, 484

types (continued)
Fixed, 400
Fixed24, 400, 402
float, 118
long, 471
numeric, 118
resource. See resource types
short, 118, 471
unsigned char, 163
unsigned long, 282
unsigned short, 118

¢

unit vector, 580-582, 714

universal procedure pointer (UPP), 191

UNIX files, 62
unsigned char type, 163
unsigned long type, 282
unsigned short type, 118
update events, 18
upgrades, 754, 759-761
UPP, 191
user input
improvements, 772
joystick, 164-168, 176, 698

doofosfosfose

keyboard, 148, 159-164, 176, 585, 593-596,

684-685, 698
mouse, 157-158, 176, 698
pilot, 698-704

v

vector, 113, 116, 272

vector, unit, 580-582, 714

vertices, 97-100, 272, 274, 287
Vertex2D, 287, 292, 299

Vertex3D, 308, 324, 585, 739

vertex array, 287

vertex, clipped, 534-535

VertexConnect, 324

vertex, defined, 97

vertex sharing, 533-534
video hardware, 8

video memory, 8-10, 475, 483-484

video RAM, 768
view bobbing, 617-622
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view camera V
movement, 571-576, 578-584 O
rotation, 574-576, 579-580 y axis, 84
structure, 576-584 y clipping, 536, 539, 542-547, 552-564, 664-675
transformation matrix, 577, 583-584 y coordinate, 84
translation, 573-574, 580-583 yaw (y-axis rotation), 109, 167, 311-312, 683
view field, 328-332, 528-533, 536, 565-566 flight simulator, 697, 704, 709-713, 734
view matrix, 577, 583-584
view system, 571-576, 585, 734-736 Z

view volume, 328-332, 528-533, 536, 565-566
Viewlnfo structure, 577

viewport, 527, 533

virtual reality glasses, 772-773, 775

z axis, 96

z-axis rotation (roll), 109, 167, 311, 581, 683-684
flight simulator, 697, 704, 709-713, 734, 737-740

z-Bulffer algorithm, 504-506

pmes z-sort (depth sort), 496-497, 504, 512-523
z clipping, 536, 539-541, 545, 547-552, 661-664
walking, bobbing, 617-622 z coordinate, 307-308, 330, 493-494, 504

walking, footsteps, 620-621
wave table, 188-189

waves, sound, 184-185, 188-189
while loops, and speed, 420-421
white space, 417

WIND resource type, 54, 57
Window Controls menu, 30
window coordinates, 545
window, creating, 14-26
Window Manager, 14-16, 24-25, 70
window placement, 15

window position, 70-71
window, redrawing, 149
window types, 15

window visibility, 14, 30-31, 33
windowBounds, 25

WindowPtr, 14-16, 439
wireframe graphics, 272-276
wireframe rendering, 346, 369
world coordinates, 322-327
World3D, 509

X axis, 84
x-axis rotation (pitch), 109, 167, 311, 683-684
flight simulator, 697, 704, 709-713, 734, 737-738, 740
x clipping, 536, 539, 542-547, 552-564, 664-675
x coordinate, 84
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Books have a substantial influence on the destruction of the forests of the
Earth. For example, it takes 17 trees to produce one ton of paper. A first
printing of 30,000 copies of a typical 480-page book consumes 108,000
pounds of paper, which will require 918 trees!

Waite Group Press™ is against the clear-cutting of forests and supports
reforestation of the Pacific Northwest of the United States and Canada, where
most of this paper comes from. As a publisher with several hundred thousand
books sold each year, we feel an obligation to give back to the planet. We will

therefore support organizations which seek to preserve the forests of planet
Earth.
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The bundled Mandella program lets
you generate, magnify, color cycle,
or cut and paste fractals on any
color Mac. Copy the fractals to the
Clipboard, save them as PICT files,
... or transform them into 3-D. No
programming experience is

necessary.

Available now ® 220 pages

#% ISBN: 1-878739-46-8

1 - 3.5” Macintosh disk
1 U.S. $24.95 Can. $34.95

RAY TRACING FOR THE
MACINTOSH CD
Eduard Schwan

This is the only book currently
available that teaches the average
Mac user how to create both photo-

realistic and surrealistic images with

ray tracing. This book/CD-ROM

package provides enough tools to
- keep you turning out beautiful 3D
i pictures, including animations. The

L3 (he Macintosh. Power users will
appreciate the full Macintosh POV-
¥ 5 Ray 2.0 source code and compiling

§

0 7
b ~0 Instructions.

. Available now © 150 pages
ISBN: 1-878739-72-7
1 — CD-ROM Macintosh
1 = 3.5” Macintosh disk
U.S. $32.95 Can. $45.95

g8 came construction but also by sur-
Wl Dassing the graphics performance ol
s DOS games. Spells of Fury shows

5% = enclosed disk contains POV-Ray for g ; i 5
4 / ’ you how to use this remarkable

¥ product to build visually electrifying

- games, complete with source code
- and art.

* Available April 1996 © 700 pages
~ ISBN: 1-57169-067-0

SPELLS OF FURY
Michael J. Norton

Master the creation of high-speed
games with the Windows 95 Game
SDK in Microsoft Visual C++.
Microsoft’'s Windows 95 Game SDK
promises to alter the face of PC

. game programming, not only by

offering speedier, simpler Windows

Windows games.The CD-ROM fea-
tures fully operational Windows 95 §

1 - (D-ROM
U.S. $39.95 Can. $57.95
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T0 ORDER TOLL REE, CALL 1-800-368-9369

TELEPHONE 415-924-2575 o FAX 415-924-2576
OR SEND ORDER FORM T0: WAITE GROUP PRESS, 200 TAMAL PLAZA, CORTE MADERA, CA 94925

Book

Black Art of 3D

Game Programming
Black Art of Visual Basic
Game Programming

Build Your Own Flight Simulator in C++ $39.95/57.95

Fractals for the Macintosh
Ray Tracing for the Macintosh (D
Spells of Fury

Calif. residents add 7.25% Sales Tax

Shipping

USPS (S5 first book/S1 each add'l)
UPS Two Day ($10/52)

Canada (510/54)

TOTAL

US/Can Price  Total Ship to:

Name
$49.95/72.95

Company

$34.95/50.95
Address

$24.95/34.95 , -
$32.95/45.95 S Sy
$39.95/57.95 Phone

Payment Method
01 Check Enclosed

Card#

Signature

0 VISA

0 MasterCard
Exp. Date

SATISFACTION GUARANTEED OR YOUR MONEY BACK.




This is a legal agreement between you, the end user and purchaser, and The Waite Group®, Inc.,
and the authors of the programs contained in the disk. By opening the sealed disk package, you
are agreeing to be bound by the terms of this Agreement. If you do not agree with the terms of this
Agreement, promptly return the unopened disk package and the accompanying items (including
the related book and other written material) to the place you obtained them for a refund.

SOFTWARE LICENSE

1.  The Waite Group, Inc. grants you the right to use one copy of the enclosed software pro-
grams (the programs) on a single computer system (whether a single CPU, part of a licensed
network, or a terminal connected to a single CPU). Each concurrent user of the program
must have exclusive use of the related Waite Group, Inc. written materials.
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2. The program, including the copyrights in each program, is owned by the respective author
and the copyright in the entire work is owned by The Waite Group, Inc. and they are therefore
protected under the copyright laws of the United States and other nations, under interna-
tional treaties. You may make only one copy of the disk containing the programs exclusive-
ly for backup or archival purposes, or you may transfer the programs to one hard disk drive,
using the original for backup or archival purposes. You may make no other copies of the pro-
grams, and you may make no copies of all or any part of the related Waite Group, Inc. writ-
ten materials.

3. You may not rent or lease the programs, but you may transfer ownership of the programs
and related written materials (including any and all updates and earlier versions) if you keep

no copies of either, and if you make sure the transferee agrees to the terms of this license.

4. You may not decompile, reverse engineer, disassemble, copy, create a derivative work, or
otherwise use the programs except as stated in this Agreement.

GOVERNING LAW

This Agreement is governed by the laws of the State of California.




LIMITED WARRANTY

The following warranties shall be effective for 90 days from the date of purchase: (i) The Waite
Group, Inc. warrants the enclosed disk to be free of defects in materials and workmanship under
normal use; and (ii) The Waite Group, Inc. warrants that the programs, unless modified by the pur-
chaser, will substantially perform the functions described in the documentation provided by The
Waite Group, Inc. when operated on the designated hardware and operating system. The Waite
Group, Inc. does not warrant that the programs will meet purchaser’s requirements or that opera-
tion of a program will be uninterrupted or error-free. The program warranty does not cover any pro-
gram that has been altered or changed in any way by anyone other than The Waite Group, Inc. The
Waite Group, Inc. is not responsible for problems caused by changes in the operating characteris-
tics of computer hardware or computer operating systems that are made after the release of the pro-
grams, nor for problems in the interaction of the programs with each other or other software.

THESE WARRANTIES ARE EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES OF MER-
CHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR OF ANY OTHER WARRAN-
TY, WHETHER EXPRESS OR IMPLIED.

EXCLUSIVE REMEDY

The Waite Group, Inc. will replace any defective disk without charge if the defective disk is
returned to The Waite Group, Inc. within 90 days from date of purchase.

This is Purchaser’s sole and exclusive remedy for any breach of warranty or claim for contract,
tort, or damages.

LIMITATION OF LIABILITY

THE WAITE GROUP, INC. AND THE AUTHORS OF THE PROGRAMS SHALL NOT IN ANY
CASE BE LIABLE FOR SPECIAL, INCIDENTAL, CONSEQUENTIAL, INDIRECT, OR OTHER
SIMILAR DAMAGES ARISING FROM ANY BREACH OF THESE WARRANTIES EVEN IF THE
WAITE GROUP, INC. OR ITS AGENT HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES.

THE LIABILITY FOR DAMAGES OF THE WAITE GROUP, INC. AND THE AUTHORS OF THE
PROGRAMS UNDER THIS AGREEMENT SHALL IN NO EVENT EXCEED THE PURCHASE
PRICE PAID.

COMPLETE AGREEMENT

This Agreement constitutes the complete agreement between The Waite Group, Inc. and the
authors of the programs, and you, the purchaser.

Some states do not allow the exclusion or limitation of implied warranties or liability for inci-
dental or consequential damages, so the above exclusions or limitations may not apply to you. This
limited warranty gives you specific legal rights; you may have others, which vary from state to state.
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First Name: Last Name:
Address:
City: State: Zip:
Daytime Telephone: ( )
E-mail Address:
Date product was acquired: Month Day Year Your Occupation:
Overall, how would you rate Black Art of Macintosh Game Where did you buy this book?
Programming? [J Bookstore (name):
O Excellent O Very Good O Good [ Discount store (name):
O Fair [ Below Average [ Poor O] Computer store (name):
What did you like MOST about this book? O Catalog (name):
OJ Direct from WGP O Other

What did you like LEAST about this book?

Please describe any problems you may have encountered with
installing or using the disk:

How did you use this book (problem-solver, tutorial, reference...)?

What is your level of computer expertise?
O New 0 Dabbler O Hacker
OJ Power User [J Programmer  [J Experienced Professional

What computer languages are you familiar with?

Please describe your Macintosh:

What price did you pay for this book?

What influenced your purchase of this book?

[J Recommendation
(] Magazine review
O Mailing

] Reputation of Waite Group Press

[0 Advertisement
O Store display
[ Book’s format
[0 Other

How many computer books do you buy each year?

How many other Waite Group books do you own?

What is your favorite Waite Group book?

Is there any program or subject you would like to see Waite

Group Press cover in a similar approach?

Additional comments?

Computer Hard disk
Modem 3.5" disk drives
Video card Monitor
Printer Peripherals
Sound board CD-ROM

Please send to: ~ Waite Group Press

200 Tamal Plaza

Corte Madera, CA 94925
[ Check here for a free Waite Group catalog

.
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BEFORE YOU OPEN THE DISK OR CD-ROM PACKAGE ON THE
- FACING PAGE, CAREFULLY READ THE LICENSE AGREEMENT.

Opening this package indicates that you agree to abide by the license agree-
ment found in the back of this book. If you do not agree with it, prompily
return the unopened disk package (including the related book) to the place
you obtained them for a refund.






THE WAITE GROUDP®

Black Art of

. . MACINTOSH «

GAME PROGRAMMING

L}

ccasionally, magical things do come to pass: Black Art of Macintosh

Game Programming is everything Macintosh programmers want. ° With Black Art °
No longer must you * of Macintosh Game

convert extremely complex PC ° e Programming you'll: "

code inta Macintosh format; this Create freeform texmre—mam?e games
; : and polygon graphics

long-awaited book guides you e

through the process of developing Control dynamic source

your own 3D games in C on the code—all compatible as native

. . to the Power Mac
Macintash. _ y .- i )
With Waite Group's trademark . Wirite directly to the screen,
clarity, this lucid tutorial illustrates - . bypassing QuckDraw
the secrets of texture-mapped Invaders :

Optimize code for highest
possible speed

—ee=—

polygonic video games—going
beyond basic  raycasting, into,
the realm of freeform texture-
mapping. Discover just how easy
it is to develop hot programs like
a 3D Invaders maze game or a 3D
flight simulator included on the
C,D_ROM' Ma.s-ter specmc_ R Bonus utilities, shareware game demos
niques like writing directly to the —_—

screen (bypassing QuickDraw. altogether), optimizing game-specific code A fully functional 3D maze game and
for the PowerPC processor, and- programming low-level code that will e 3D flight simulator °
remain compatible with future machines. For true 3D real-time graphic

games for the Mac, this book is the only game i tgwn.*

Enhance game-specific code for the
PowerPC processor

CD-ROM includes:
Project files for both Symantec C
and CodeWarrior packages for
each sample program

— e —

== $39.99 USA

El $57.95 Canada
PLATFORM: Macintosh/Power Macintosh A

OPERATING SYSTEM: Mac System 7.0 or later SHELVING: PROGRAMMING/MACINTOSH
LEVEL: Intermediate—Advanced
REQUIRES: 68020 CPU or beller {Powef Mac prefen‘ed}, 4MB Rm ISBN 1-571L9-059-X

10MB hard disk space, CD-ROM drive
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