






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































CHAPTER 10—Incorporating Sound

// Sound channel synthesizer IDs.

enum {
squareWaveSynth = 1, // Square wave synthesizer
waveTableSynth = 3, // Wave table synthesizer
sampledSynth = 5, // Sampled sound synthesizer

To play sound resources, AIFF files, and AIFF-C files, you need to spec-
ify a sampled sound synthesizer for this parameter. All routines and exam-
ples shown in this chapter assume that you are using a sound channel
defined with a synthesizer ID of sampledSynth.

The third parameter to SndChannelNew () is the initialization
parameter for the sound channel. The following initialization parameters
can be used for sampled sound synthesizer channels.

// Sound channel initialization parameters.

enum {
initChanLeft = 0x0002 // Left stereo channel
initChanRight = 0x0003, // Right stereo channel
initMono = 0x0080, // Monophonic channel
initStereo = 0x00CO, // Stereo channel
initMACE3 = 0x0300, // MACE 3:1
initMACE6 = 0x0400, // MACE 6:1

You can specify more than one initialization parameter by using addition
or the bitwise OR operator. Typically you will choose one channel type
parameter and perhaps one compression parameter. The
initChanLeft and initChanRight initialization parameters specify
that the sound channel should only play sound through the external audio
jack on the Macintosh computer. The initMono and initStereo ini-
tialization parameters specify that the sound channel should play sound
through both the external audio jack and the internal speaker. You will
most likely choose from one of these two initialization parameters
because you’ll almost always want sound to be produced through the
internal speaker in case the user doesn’t have external speakers (if the user
has external speakers hooked up to the audio jack, no sound will be pro-
duced through the internal speaker). The initMACE3 and initMACE6
parameters specify that the sound channel may have to play compressed
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sounds. Sound channels can play uncompressed or compressed sounds
regardless of the value of the compression initialization parameters, but
these parameters provide the sound manager a way to better compute the
CPU load required by the sound channel. Thus, you should specify a
compression parameter if that channel is going to play compressed
sounds. Doing so allows the sound manager to give your game a more
accurate value of the CPU load used by that channel.

The final parameter to SndNewChannel () is a callback routine
function pointer. This is a function you define that can be called by the
sound manager when a particular command is processed by the sound
channel. The most common use of the callback routine is to determine
when sounds have finished playing. Callback functions will be discussed
later in this chapter. If you do not need a callback function, you can spec-
ify nil for this parameter.

SndNewChannel () returns a sound manager error code if the
sound channel could not be allocated. Return values include noErr,
resProblem, and badChannel. See the section on sound manager
errors for a description of these return codes.

Disposing a Sound Channel

After you have finished with a sound channel, you need to dispose of the
channel in order to free up the resources taken by that channel. The fol-
lowing sound manager routine disposes of a sound channel.

// Closes and disposes of a sound channel. If bQuiteNow is
// true, the channel closes immediately. If false, queued
// commands are completed before the channel is closed.
OSErr SndDisposeChannel( SndChannelPtr pSndChannel,
Boolean bQuietNow ) ;

The first parameter to SndDisposeChannel () is a pointer to the
sound channel to be disposed of. The second parameter specifies whether
you want sound commands in the channel to be processed before the
channel is closed. If this parameter’s value is true, the sound channel’s
command queue is flushed, any sound currently playing is stopped, and
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the channel is closed immediately. If this parameter’s value is false, the
sound channel does not close until all queued commands have been
processed. You will typically specify true for this parameter because
you’ll want the channel closed right away (otherwise, why are you closing
the channel?). Result codes for SndDisposeChannel () include
noErr and badChannel.

Playing a Sound Resource

Before playing a sound resource, you need to load that resource from the
resource fork of your game. In addition, you need to make sure that the
sound resource does not move in memory while it is playing. This means
that you must lock the sound resource before playing it. After the sound
has finished, you can unlock it. Note that it is common practice to load
all sound resources and lock them when a game initializes. This will
speed up the playing of sounds during game play because they will not
need to be loaded or locked when played. If you decide to use this strat-
egy, make sure to move the sounds to the top of the heap before locking
them (using the MoveHHi () toolbox routine) so that they do not create
any heap compaction problems. Though Desert Trek loads all sound
effect resources at game initialization, it does not lock them because it is
not an arcade game and thus doesn’t need every ounce of speed. The
sounds are locked just before they are played, and unlocked after they
have finished.

The following sound manager routine plays a sound resource.

// Plays a sound resource to the specified sound channel. A
// value of nil can be specified for the sound channel, in
// which case the sound is always played synchronously. A
// value of true for baAsynch will cause the sound to be
// played asynchronously.
OSErr SndPlay ( SndChannelPtr pSndChannel,

Handle hSound,

Boolean bAasynch ) ;
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The first parameter to SndPlay () is a pointer to the sound channel in
which you want the sound to play. If you specify nil for this parameter, a
sound' channel is automatically created for you. In this case, the sound
channel will be destroyed after the sound is complete. However, the
sound will be played synchronously, meaning that your program grinds to
a halt while the sound is playing. For this reason, games rarely use nil
for the sound channel parameter.

The second parameter is the handle to the sound you want to play.
Make sure that the sound is locked in memory so that it doesn’t move
while it is playing. The third parameter specifies whether the sound
should be played synchronously or asynchronously. If false, the sound
is played synchronously and control doesn’t return to your program until
the sound completes. Note that the whole system also comes to a grind-
ing halt. This means that you should never play a sound synchronously. If
you want your game to halt while the sound is playing, code it in such a
way that you can still call SystemTask () to give other applications on
the Macintosh processing time while the sound is playing. This means
that you should always specify true for the last parameter so that the
sound is played asynchronously.

SndPlay () can return one of the following error codes: noErr,
resProblem, badChannel, or badFormat. Again, we'll see descrip-
tions of these errors later in this chapter.

Quick Example

The following code snippet creates a sound channel, loads a sound
resource, and plays it asynchronously through that channel. There’ a lot
more to managing sound than is shown in this example, but we’ll take a
closer look at that in a moment.

// Private global variables for sound management.
static Handle hSound = nil;
static SndChannelPtr psndChannel = nil;
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static void PlaySound( void )

{
// Create a new sound channel which plays monophonic sound through the
// internal speaker and audio jack, and which supports MACE 3:1 compression.
// No callback function is supplied in this example for simplicity. You'll
// almost always want a callback function so that you’ll know when a sound
// completes.
SndNewChannel ( &psndChannel, sampledSynth, initMono | initMACE3, nil );

// Load the sound resource, move it to the top of the heap, and lock it.
hSound = GetResource( ‘snd ‘, THE_SOUND_ID );

MoveHHi ( hSound );

HLock ( hSound );

// Play the loaded sound through the newly created sound channel.
SndPlay( psndChannel, hSound, true );

Playing Additional Sounds

After playing a sound on a sound channel, what happens next? That
depends on what you want to do. For starters, the sound you played will
take some amount of time to finish. During that time, you may need to
play another sound. Maybe just after firing the ship’s lasers, a large aster-
oid impacts with the player’s ship. Before the laser firing sound com-
pletes, you need to play the ship destruction sound. If you simply used
the SndPlay () routine to play the new sound to the same sound chan-
nel currently playing the laser firing sound, what would happen?
Remember, the sound channel contains a queue, which holds all the com-
mands sent to it. The SndPlay () routine really just sends a command
to the sound channel to play a sound. This means that a new sound
request will queue up behind the first one, resulting in the new sound
being played after the first one finishes. In most cases, this is not what
you want to happen. You want the new sound to be played immediately.
It would be silly to have the ship explosion sound occur a little after the
ship actually explodes on the screen.

What are your options? The first would be to create another channel
to play the new sound. More to the point, you would probably set up two
sound channels to play sounds, and alternate between them. However, if a
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lot is happening in the game, you will still run into situations where all
sound channels are busy playing sounds when a new one needs to be
played. Eventually, you are going to have to decide what to do with the new
sound. Most of the time, you will probably cut short one of the currently
playing sounds and start the new sound immediately. Rarely will you simply
not play the new sound, and most likely you would never want to delay
playing the new sound until the current ones finish. To resolve this situa-
tion, however, requires that you have some additional information.

First, you need to know if a sound channel is busy playing a sound.
We'll see how to do that in a section later describing how to obtain sound
channel information. Second, if you decide to stop a sound currently in
progress in favor of playing the new sound, you need a way to stop the
current sound. Here you have two options. First, you could simply dis-
pose of the sound channel currently playing the sound, then create a new
channel to play the new sound. That’s probably the easiest thing to do,
but perhaps not the fastest. Desert Trek uses this technique because it’s a
strategy game and time isn’t extremely critical. Even so, the disposal and
creation of a sound channel occurs very quickly. Second, you could sim-
ply stop the current sound playing on the channel, and then play the new
sound. In this case, you wouldn’t need to dispose of and create a new
channel. This can be accomplished by sending a command to the sound
channel, and bypassing the queue so that the command gets executed
immediately (you wouldn’t want the command to wait on the queue for
the sound currently playing to finish, now, would you?). This brings up a
good question. How do you send commands to a sound channel, and
what commands can you send?

Sending Commands to a Sound
Channel

There are several commands that you may want to send to a sound chan-
nel. In the previous discussion, you might want to stop a sound that is
currently playing on the channel so that you can start playing a different
sound. Or, you might want to obtain information about a sound channel,
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such as whether or not it is currently playing a sound (whether the sound
channel is considered busy or not).

Commands are sent to a sound channel using a sound command
record. A sound command record contains three fields: the command
itself and two parameters. The meaning of the two parameters depends
on the sound command itself. The following is the sound command
structure definition.

struct SndCommand {
unsigned short cmd;
short paraml;
long param2;
}:

typedef struct SndCommand SndCommand;

There are several ways to send commands to a sound channel. The first is
to put the sound command at the end of the sound channel’s queue.
Using this method allows you to place multiple commands on the queue
and have them executed one after another. The second method allows
you to force the sound channel to immediately execute the command.
You would use this method to send commands that can’t wait to be exe-
cuted, such as the command to quiet a sound channel. Finally, there are a
couple of sound channel status commands that are sent to the sound
manager using yet another sound manager routine.

Placing Commands on a Sound Channel’s
Queue

Using the following sound manager routine, you can place sound com-
mands on a sound channel’s queue. The commands you place in the
queue will be executed one at a time in the order you placed them there.

// Sends a command to the specified sound channel. hNoWait
// specifies whether you want to wait until the queue has
// room for the command if it’s currently full.
OSErr SndDoCommand( SndChannelPtr pSndChannel,

SndCommand *psndCommand,

Boolean bNoWait );
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The first parameter taken is a pointer to the sound channel to which you
want to send the command. The second parameter is a pointer to the
command record you want to send. The third parameter specifies
whether or not you want to wait for space to become available on the
queue if it happens to be full. The default queue size is 128 commands, so
unless you're heavily loading up the queue, you need not worry too much
about the queue becoming full. Most of the time you will specify true
for the last parameter because you don’t want your game coming to a
screeching halt if the sound channel’s queue becomes full. This routine
returns noErr, queueFull (if the channel is full and you specified
true for bNoWait), or badChannel.

Executing Sound Channel Commands
Immediately

In some cases, you’ll want to bypass the sound channel’s queue and exe-
cute 2 sound command immediately. For example, if you want to stop the
currently playing sound by sending it a Quiet command, you don’t want
that command to wait on the queue until the current sound finishes. This
kind of defeats the purpose of sending the Quiet command in the first
place. Thus, the sound manager provides the following routine to send
commands directly to a sound channel.

// Sends a sound command directly to the sound channel,

// bypassing the channel’s queue.

OSErr SndDoImmediate( SndChannelPtr pSndChannel,
SndCommand *psndCommand ) ;

This routine takes a pointer to a sound channel and command to be exe-
cuted. Return codes can be noErr or badChannel.

Sound Commands

So, exactly what sound commands can you send to a sound channel?
Good question. There are quite a few commands that can be sent to a
sound channel; however, we’ll just look at those that are more commonly
used by game programs.
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Command

Description

callBackCmd

flushCmd

loadCmd

The Callback command causes the callback
function defined for the sound channel to be
executed. This topic is discussed in great detail
later in this chapter. The parameters for this
command are application defined, meaning
that you can use them in any way that you like.

The Flush commmand flushes the sound channel'’s
queue. In other words, all queued commands are
removed from the queue. You would normally
send this coommand with sndDoImmediate (). The
command parameters are not used, and thus
are ignored. Note that this command only flushes
the commands stored in the queue, and has no
effect on the command currently being
processed. This means that any sound being
played will finish normally.

The CPU Load command allows you to obtain
how much CPU time would be required for a
channel with the given properties. You would
use this command before creating an actual
sound channel to determine the amount of the
CPU that would be taken by a new channel if
created. The CPU load is expressed as a per-
centage, where 100 means 100% of the CPU
(something you’d probably want to avoid). You
must use the sndControl () routine, which will
be described in the next section, to send this
command, because information will be
returned to your program in the parameters of
the sound command record. Parameter 1
should be 0 when you send the command.
When the command finishes, parameter 1 will
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Command

contain the CPU load value. Parameter 2 must
contain the sound channel’s initialization para-
meters, such as initMono, initMACE3, etc.

Description

pauseCmd

quietCmd

resumeCmd

totalLoadCmd

The Pause command causes a sound channel
fo stop processing commands in the queue.
The parameters are unused and thus ignored.

The Quiet command stops the sound currently
playing on the sound channel. You should send
this command using SndDoImmediate (). The
parameters are not used.

The Resume command causes a sound chan-
nel to resume the processing of sound com-
mands on the queue. You normally send this
when you want to cancel a Pause command.
The parameters are not used.

The Total Load command allows you to deter-
mine the total CPU load taken by all existing
sound channels in addition to a newly created
sound channel with the initiaglization parameters
you specify. In other words, this command
works like the Load command except that the
CPU load returned is not just the CPU load of
the channel to be created, but the CPU load
of that channel added to the current CPU load
taken by all existing channels. Again, you must
use the sndcontrol () roufine discussed below
to send this command. Parameter 1 should be
0 on input, and will contain the total CPU load
on output. Parameter 2 should contain the
sound channel initialization parameters to be
used for the new sound channel.
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waitCmd The Wait command stops a sound channel
from processing queued commands for the
specified amount of fime. Parameter 1 con-
tains the length of the wait, expressed in half-
milliseconds. In other words, a value of 2 means
to wait 1 millisecond. Because parameter 1 is
an unsigned short integer, you can wait up to
65535 half-milliseconds, or 32767.5 milliseconds,
or 32.7675 seconds. Parameter 2 is unused.

Example

The following code example sends a quiet command to the specified
sound channel, using the SndDoImmediate () routine. This code is
not used in Desert Trek.

static void QuietChannel( SndChannelPtr psndChannel )
{
SndCommand sndCommand;

// 1f the sound channel exists...
if ( psndChannel )
{
// The quietCmd doesn’t use the parameter fields.
sndCommand.cmd = quietCmd;
sndCommand.paraml = 0;
sndCommand.param2 = 0;

// Execute the command immediately, without waiting at the end of the
// sound channel’s queue.
SndDoImmediate( psndChannel, &sndCommand );

Obtaining Sound Channel Information

The sound manager provides several routines that return information
about sound channels and the sound manager itself to your game. We
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have already seen that the 10adCmd and totalLoadCmd sound channel
commands return information concerning how much CPU load a new
sound channel would take. In addition, you can obtain information about
an existing sound channel as well as information concerning the status of
the sound manager itself.

CPU Usage of a New Sound Channel

To send the 1oadCmd and totalLoadCmd sound channel commands,
use the following sound manager routine.

// Sends a loadCmd or totalLoadCmd to the sound manager in

// order to determine the CPU load of a sound channel with

// the specified characteristics.

OSErr SndControl( short sSynthesizerID,
SndCommand *psndCommand ) ;

The first parameter specifies the synthesizer ID of the synthesize you
plan to use for the sound channel. Use one of the same IDs you’d use for
the SndNewChannel () command. Again, all the examples in this chap-
ter use the sampledSynth synthesizer ID. The second parameter to
SndControl () is a pointer to the Sound command you want to send.
Remember that parameter 2 of the sound command record should con-
tain the initialization parameters that you would use when creating the
sound channel with SndNewChannel (). Parameter 1 of the sound com-
mand record will contain the CPU load when SndControl () returns.
The only error code returned by this routine is noErr.

Obtaining Information for an Existing Sound
Channel

You can obtain information for an existing sound channel. The informa-
tion is returned to your game in a sound channel status record, which is

defined as follows.
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struct SCStatus {
Fixed
Fixed
Fixed
Boolean
Boolean
Boolean
Boolean
unsigned long
long

};

scStartTime;
scEndTime;
scCurrentTime;
scChannelBusy;
scChannelDisposed;
scChannelPaused;
scUnused;
scChannelAttributes;
scCPULoad;

typedef struct SCStatus SCStatus;
typedef SCStatus *SCStatusPtr;

Field

Description

scStartTime

Field

If a sound is currently playing on the chan-
nel (as indicated by a value of true for
scChannelBusy), this value contains the
starting time in seconds of a sound being
played from disk (the next section
describes how to play sounds from disk).

Description

scEndTime

scCurrentTime

If a sound is playing on the channel (as
indicated by a value of true for
scChannelBusy), this value contains the
end time in seconds of a sound being
played from disk.

If a sound is playing on the channel (as
indicated by a value of true for
scChannelBusy), this value contains the
current time in seconds of a sound being
played from disk.
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scChannelBusy

scChannelDisposed

scChannelPaused

scUnused

scChannelAttributes

scCPULoad

This field contains a value of true if the
sound channel is currently producing
sound; it is false if no sound is playing on
the channel.

This is a reserved field used internally by
the sound manager.

This field contains a value of true if the
sound channel is paused (in other words, not
processing commands from the queue).

This field is reserved for sound manager use.

This field contains the current sound chan-
nel attributes. The format of this field is the
same as the values specified in the sound
channel initialization parameters when the
sound channel was created.

This field contains the CPU load being
used by the sound channel.

To obtain the status record for an existing sound channel, use the follow-
ing sound manager routine.

// Obtains information about the specified sound channel.
OSErr SndChannelStatus( SndChannelPtr psndChannel,

short sLength,
SCStatusPtr pscStatus ) ;

You need to pass three parameters to this routine. First, you need to sup-
ply a pointer to the sound channel for which you want to gather informa-
tion. Second, you need to supply the size of the buffer you’re providing
to gather the information. You will almost always specify the size of the
sound channel status record. Finally, you need to specify a pointer to the
sound channel status record that will receive the information. This rou-
tine can return error codes of noExrr, paramErr, or badChannel.
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- 368 - Obtaining Information about the Sound

Manager

You can obtain information concerning all sound channels that the sound
manager is currently managing for all applications running on the
Macintosh. Note that this includes sound channels allocated by other
programs. The information you can obtain is defined by the following

sound manager status record.

struct SMStatus {

short

short

short
}i

smMaxCPULoad;
smNumChannels;
smCurCPULoad;

typedef struct SMStatus SMStatus;
typedef SMStatus *SMStatusPtr;

Field

Description

smMaxCPULoad

smNumChannels

smCurCPULoad

This value is the maximum CPU load that the
sound manager will not exceed when allocat-
ing sound channels. In other words, if you try
to create a new sound channel that would
increase the CPU load for all channels
beyond this value, the sound manager will fail
to create the new channel. The default value
for this field is 100 when the system boots.

This value contains the total number of sound
channels allocated by all applications running
on the Macintosh. Note that the channels do
not necessarily have to be currently in use, just
that they have been allocated.

This value contains the current CPU load
taken by all sound channels allocated on the
Macintosh.
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To obtain the sound manager information, use the following routine.

// Obtains information about all sound channels allocated by

// the sound manager on this Macintosh.

OSErr SndManagerStatus( short sLength,
SMStatusPtr psmStatus ) ;

You need to specify the length of the buffer you’re providing, typically
the size of the sound manager status record. In addition, you need to
specify a pointer to the sound manager status record that will receive the
status information. This routine only returns noErr.

Example

The following code snippet makes calls to gather information on a spe-
cific sound channel as well as the sound manager as a whole.

static void GetSoundChannelInfo( SndChannelPtr psndChannel )
{

OSErr osErr;

SCStatus scStatus;

SMStatus smStatus;

// Obtain information for the specified sound channel.
osErr = SndChannelStatus( psndChannel , sizeof( scStatus ), &scStatus );

// Obtain information on the sound manager as a whole
osErr = SndManagerStatus( sizeof( smStatus ), &smStatus );

Playing Sound from Disk

Playing sounds effects with the SndPlay () sound manager routine
works great for short sounds and music clips. However, what if you want
to play a longer music clip, one that’s very large in size (perhaps several
megabytes)? The SndPlay () routine requires that the sound to be
played be loaded and locked in memory, making it a poor choice for
larger music clips. You can easily imagine situations where there isn’t
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enough memory available to load the entire music clip to be played.
What's needed is a way to play a large music clip from disk, where por-
tions of the music are loaded into memory as they are needed, and
removed from memory when they have been played.

This is accomplished by providing a double buffer mechanism from
which to play the music. In other words, two buffers are used to play the
music, where each buffer is much smaller than the size of the entire music
file. First, buffer one is filled with as much music as can be fit from disk.
Next, while the music in buffer one is being played, the second buffer is
loaded with the next part of the music from disk. Once the music in the
first buffer is complete, the music in the second buffer is played, without
causing a break in the music. Then, while the music in the second buffer
is being played, the first buffer’s contents are replaced with the next por-
tion of music from disk. This process repeats until the entire music file
has been played. The advantage of the double buffer scheme is that a
music file of unlimited size can be played using a relatively small amount
of memory. As long as the buffers are large enough to hold enough music
so that while one is being played the other can be completely filled from
disk, the entire music file plays without interruption. Fortunately, the
management of the double buffer scheme is automatically taken care of
for you when you use the play from disk sound manager routines.

Starting a Play from Disk Sound

The following sound manager play-from-disk routine allows you to play
either a sound resource or an AIFF file from disk.

// Plays a sound resource or AIFF file from disk, using the
// double buffering technique to play continuous sound using
// a limited amount of memory.

OSErr SndStartFilePlay( SndChannelPtr psndChannel,

short sFileReferenceNumber,
short sResourcelD,

long 1Buffersize,

Ptr pBuffer,
AudioSelectPtr paudioSelection,
ProcPtr pprocCompletion,

Boolean bAsynch );
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The first parameter to SndStartFilePlay () is a pointer to the sound
channel that you want the sound file to be played. You could specify nil
here, and have the sound manager automatically create a sound channel
for you to play the music file. However, I strongly recommend against
doing so because you will have no further control over that sound chan-
nel. You will not have the pointer to the sound channel that allows you to
send it additional commands, pause the music, or stop the music.
Therefore, you will almost always want to have some control over the
sound from disk channel, even if it’s to simply stop the music in response
to the user turning off sound in your game.

The second and third parameters specify whether you want to play a
sound resource or an AIFF (or AIFF-C) file. Remember, a sound
resource is contained in a resource of type ‘snd ¢, and an AIFF file con-
tains sound information stored in the data fork of a file. If you want to
play an AIFF file, supply the file reference number in
sFileReferenceNumber, and specify a value of 0 for the resource
parameter sResourcelID. If you are playing an AIFF file, you must
open the file first with the FSOpen () toolbox call, which will return to
you the file reference number. If you want to play a sound resource, spec-
ify 0 for the file reference number, and the ‘snd ¢ sound resource ID in
sResourcelD.

The fourth and fifth parameters deal with the double-buffering to be
used to play the file. The total size of the double-buffer is specified in
1BufferSize. Most of the time, you will specify nil for pBuffer,

~which will cause the sound manager to automatically allocate the double-
buffers for you. In that case, the sound manager creates two buffers, each
with a size half of the buffer size you specified in 1BufferSize. If you
want to allocate your own buffer, allocate one buffer of the size you speci-
fied, lock it so that it’s fixed in memory, and supply a pointer to that
buffer in pBuffer.

The sixth parameter, paudioSelection, allows you to specify that
only a portion, or selection of the sound file be played. Details won’t be
provided here, other than you supply nil for this parameter to play the
entire music file. The seventh parameter specifies a callback function to
be called when the sound completes. This is a function you define that
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takes some action once the music file completes. However, you can
accomplish the same thing by defining a callback function for the sound
channel you specified and sending that channel a callBack command.
We’ll see how to do that in the next section. For most circumstances, you
will supply nil for this parameter too (and use the method described in
the next section on callback routines to take action once the sound file is
finished playing). If you do want to use a callback function for
SndStartFilePlay (), note that it differs from a regular sound chan-
nel callback function in that the only parameter passed to the callback
function is the sound channel pointer. After reading the following section
on callback routines, you’ll realize that you need to set the user informa-
tion field of the sound channel in order to pass useful information to the
callback routine (such as the A5 world pointer for your game, which we’ll
discuss in a moment).

The final parameter to this function specifies whether or not the
music file should be played asynchronously. You will always, want to
specify true here so that the music file gets played asynchronously. If
you do not, your game and the entire Macintosh system running your
game will grind to a halt untl the music file plays completely.

This routine can return one of the following error codes: noErr,
notEnoughHardwareErr, queueFull, badChannel, badFormat,
notEnoughBufferSpace, badFileFormat, channelBusy,
bufferTooSmall, or siInvalidCompression. Again, see the section
on sound manager errors for a complete description of these return codes.

Example

The following code snippet starts playing an AIFF sound file from disk.
This routine can be seen in its entirety in Digitized Sound.c, which
includes the code to ensure that the sound channel’s callback routine gets
called once the sound file completes playing.

// Private global variable containing the file reference number of the music
// file being played from disk.
static short sMusicFile;
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void PlayBackgroundSound( void )

{
// The volume reference number where the AIFF sound file can be found.
short sVolume;

// If the background sound channel has not yet been created, create the
// the sound channel.
if ( !psndChannelBack )
SndNewChannel ( &psndChannelBack, sampledSynth, initMono,
(SndCallBackProcPtr) CheckSoundDone );

// If the background sound channel has already been created, stop any music
// currently being played on that channel.
else

CloseBackgroundMusicFile();

// Obtain the volume reference number where the Desert Trek program lies.
// That's where we're going to look for the music file.
sVolume = GetProgramVolume();

// Open the music file, and if successful, play the music on the background
// sound channel. Notice that a double buffer of 65536 bytes is being used.
if ( !FSOpen( MUSIC_FILE, sVolume, &sFileMusic ) )
SndStartFilePlay( psndChannelBack, sFileMusic, 0, 65536, nil, nil,
nil, true );

Pausing a Play from Disk Sound

Your game may want to pause the music being played from disk, so that it
can be resumed from that point later on. The following sound manager
routine will pause or resume a play from disk sound on a sound channel.

// Pauses or resumes sound on a channel playing sound from
// disk.
OSErr SndPauseFilePlay( SndChannelPtr psndChannel );

You simply pass a pointer to the sound channel currently playing sound
from disk. If the channel is playing sound, it gets paused by this routine.
If the channel is already paused, this routine causes sound to resume on
that channel. Note that this routine only works for a channel playing
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sound from disk. Return codes include noErr, queueFull,
badChannel, and channelNotBusy.

Stopping a Play from Disk Sound

If you want to stop a sound being played from disk, use the following
sound manager routine.

// Stops sound from a channel playing sound from disk.
OSErr SndStopFilePlay( SndChannelPtr psndChannel,
Boolean bStopNow ) ;

You need to pass a pointer to the sound channel currently playing sound
from disk, and a parameter indicating whether or not you want the sound
to stop immediately. You will always specify true for bStopNow because
if you do not, this call doesn’t return until the sound file completes, caus-
ing your game and the Macintosh on which it’s running to grind to a halt.
This routine can return noErr or badChannel. Don’t forget to close
the file if you are playing an AIFF sound file after the sound stops.

Example

The following routine from Digitized Sound.c stops a sound playing
from disk, and closes the sound file.

// Private global variable containing the file reference number of the music
// file being played from disk.
static short sMusicFile;

static void CloseBackgroundMusicFile( void )
{
// If the music file is open...
if ( sFileMusic )
{
// Stop playing the music file on the background sound channel.
SndStopFilePlay( psndChannelBack, TRUE );
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// Close the music file.
FSClose( sFileMusic );

// Set the music file reference number to 0 so that we know that the file
// is now closed.
sFileMusic = 0;

Callback Routines

Callback routines for sound channels are commonly used when you want
to take some action after a sound has finished playing. The action taken
varies depending on your game’ needs, but commonly you’ll want to play
another sound or close the sound channel once it has stopped playing a
sound. For example, if you are playing background music by looping a
short music clip, you need to play that clip again immediately after it’s
finished in order to simulate continuous sound.

A few technicalities need to be considered when using a callback rou-
tine for a sound channel. These technicalities arise due to the fact that
your callback routine might be called at interrupt time. A routine being
executed at interrupt time cannot allocate or free any memory, as calls to
the memory manager aren’t allowed. This means that you must be very
careful what you do in your callback routine. Remember that even if you
do not call a memory manager routine directly, a call to a different toolbox
manager routine might in turn result in a call to the memory manager. In
fact, it’s best to simply set a global variable in the callback routine that gets
checked in your game’s main event loop. When your game’s main event
loop detects that the global variable has been set, you can take the action
you really want to perform when the callback routine was invoked.
However, you don’t have direct access to your game’s global variables
when your callback routine gets called. This is due to the fact that the AS
world is not set to your game’s global variables section in memory at inter-
rupt time. Wait a second, what is this AS world? Glad you asked.
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The A5 World

The AS world really refers to the application’s globals that can be refer-
enced at a particular time. It is called the A5 world because register A5 on
the 680X0-based Macintoshes points to the global variables area of a pro-
gram. In Chapter 2, we saw that a Macintosh application breaks up the
memory allocated to it into three separate sections: the globals area, the
heap, and the stack. The globals area contains an application’s global vari-
ables, and when you reference those variables, it is via an offset from the
AS5 pointer. During interrupt time, the A5 world won’t be set to point to
your game’s global variables. This means that your interrupt routine can’t
immediately access your game’s variables. What you need to do is to set
the A5 world to point to the global variables of your game. This can be
accomplished by using the following toolbox routine.

// Sets the A5 world. This routine returns the current A5
// world so that you can set it back when done.
long SetA5( long 1AS );

The SetA5 () routine sets the A5 world and returns the AS world that
was in force before you changed it. This means that you can set the AS
world to your game’s AS world in the callback routine to get access to
your global variables. Just before your callback routine ends, you should
set the AS world back to the one you received when you changed it. How
do you know the value of your game’s AS world pointer? The following
routine returns the AS value for your game.

// Returns the A5 world pointer for your application.
long SetCurrentA5( void );

When you set up the sound channel command that causes your callback
routine to be called, you need to pass along the AS value for your game in
the second parameter of the sound channel command. You can then use
this value in the callback routine to set the AS world to point to your
game’s global variables. You will learn how to do this in the example given
in the section on setting up a callback routine.
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Callback Routine Definition

Your callback routine needs to be defined as follows.

// Function prototype for your game’s sound channel callback

// routine. Note that there is no toolbox call called

// MyCallback().

pascal void MyCallback( SndChannelPtr psndChannel,
SndCommand sndCommand ) ;

Basically, your callback routine will be passed two parameters. This first
is a pointer to the sound channel that caused the callback routine to be
called. The second is the Callback command that triggered the callback
routine. Note that this is not a pointer to the Sound command, but the
actual record itself.

Setting Up a Cdllback Routine

You need to do two things to set up a callback routine so that it gets
called when a sound finishes playing on a sound channel. First, you need
to pass a pointer to your callback routine when creating the sound chan-
nel with SndNewChannel (). Second, you need to place the Sound
command that invokes your callback routine on the sound channel’s
queue. This command should come after the Sound command that plays
the sound. Remember that using SndPlay () really just causes a Sound
command to be placed on the sound channel’s queue. So, make sure that
you place the Callback command after calling SndPlay () (or
SndStartFilePlay () if you're playing music from disk).

As previously discussed, when your callback routine gets invoked, you
will be passed the sound channel pointer and Sound command, which
cause the callback routine to be called. This means that you can use the
sound command parameters to pass information to your callback routine.
One of these parameters should be the A5 world of your game so that you
can access your game’s global variables during the callback routine.
Because the AS world pointer is a long integer, you must use sound com-
mand parameter 2 because sound command parameter 1 is a short integer.
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This leaves sound command parameter 1 for your own use. Desert Trek
uses it to tell the callback routine which sound channel has completed
playing a sound (either the background sound channel or the sound effects
sound channel).

Example

The following function from Digitized Sound.c plays a sound effect,
which sets up the callback function to be called when the sound finishes

playing.

// Private global variable that points to the sound effect we want to play.
// The PlaySound() routine sets this variable based on what sound effect is
// to be played. You can find the PlaySound() routine in “Digitized

// Sound.c”.

static Handle hSound;

// This is the global variable that gets set in the callback routine when a
// sound effect finishes playing. It’s value gets checked during every pass
// of the main event loop.

static Boolean bForegroundSoundDone = FALSE;

static void PlayForegroundSound( void )
{
SndCommand sndCommand;

// If the sound channel does not yet exist, create it. Note that we are
// defining the Desert Trek function, CheckSoundDone(), as the callback
// function for this sound channel.
if ( !psndChannel )
SndNewChannel ( &psndChannel, sampledSynth, initMono | initMACE3,
(SndCallBackProcPtr) CheckSoundDone );

// Move the sound to the top of the heap and lock it.
MoveHHi ( hSound ) ;
HLock( hSound );

// Reset the flag used to check if the sound effect has finished.
bForegroundSoundDone = false;

// Set up the callback sound command. The first parameter specifies that
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// the foreground sound channel caused the callback routine to be called.
// The second parameter is set to Desert Trek’s A5 world.

sndCommand.cmd = callBackCmd;

sndCommand.paraml = FOREGROUND_SOUND_COMPLETE;

sndCommand.param2 = SetCurrentA5();

// Play the sound effect.
SndPlay( psndChannel, hSound, true );

// Send the command to call the callback routine when the sound finishes
// playing. )
SndDoCommand ( psndChannel, &sndCommand, true );

Callback Routine Processing

When the callback routine gets called, you need to take some action.
Again, the callback routine itself should just set a flag that causes some
processing to get kicked off from your main event loop because you do
not want to do anything in the callback routine that causes a memory
manager routine to be called. The first thing your callback routine needs
to do, however, is to set the AS world to your game’s A5 world. You can
then feel free to access your game’s global variables. The last thing your
callback routine should do is restore the A5 world back to what is was
before your callback routine was called. The following is Desert Trek’s
callback routine, which can be found in Digitized Sound.c.

static pascal void CheckSoundDone( SndChannelPtr pSndChannel,
SndCormmand sndCommand )
{
long 1A5;

// Set the A5 world to Desert Trek’s A5 world, which was stored in the
// second parameter of the sound command.
1A5 = SetA5( sndCommand.param2 );

// If the first parameter indicates that this callback was invoked due the
// finishing of sound on the background music sound channel, set the flag
// which denotes that the background sound is done.
if ( sndCommand.paraml == BACKGROUND_SOUND_COMPLETE )

bBackgroundSoundDone = true;
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// If the first parameter indicates that this callback was invoked due the

// finishing of sound on the foreground sound effects sound channel, set the

// flag which denotes that the foreground sound is done.

else if ( sndCommand.paraml == FOREGROUND SOUND_COMPLETE )
bForegroundSoundDone = true;

// Restore the A5 world to what it was before this routine was called.
SetA5( 1A5 );

Desert Trek’s main event loop calls the following routine to check if one of
the sound channel done flags has been set (you can see the call made from
the CheckEvents () function shown in Chapter 2 in the section, Waiting
for and Getting Events). This routine can be found in Digitized Sound.c.

void CheckSound( void )
{
// If the foreground sound effect is done, call a routine to destroy the
// sound effects channel.
if ( bForegroundSoundDone )
KillForegroundSound() ;

// If the background music sound is done, call a routine to play that sound
// again in order to simulating continuous music.
if ( bBackgroundSoundDone )

PlayBackgroundSound() ;

Sound Manager Errors

Calls to sound manager routines can return the following errors.

Error Description

noErr No error occurred. The sound manager
routine completed successfully.
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resProblem

badChannel

badFormat

queueFull
paramErr

notEnoughHardwareErr

notEnoughBufferSpace

badFileFormat

channelBusy

buffersTooSmall

siInvalidCompression

Error

An error occurred while loading the
resource.

The sound channel is invalid, corrupt, or
unusable.

The ‘snd ' resource you're frying to play
is corrupt or unusable,

The sound channel queue is full.

A parameter to a sound manager rou-
fine is incorrect.

The current Macintosh is not capable of
playing a sound from disk due to insuffi-
cient hardware.

There isn’t enough memory available to
dllocate the buffer size specified in
SndStartFilePlay ().

The play-from-disk file specified is not a
valid AIFF or AIFF-C file.

The Play-from-Disk command failed
because the specified sound channel is
dlready busy playing a sound from disk.
The buffer size specified
SndStartFilePlay () is not large
enough to support play from disk.

The file specified in

SndStartFilePlay () has an invalid
compression type.

Description

channelNotBusy

Returned by sndrPauseFilePlay ()
when the specified sound channel is
not currently playing a sound from disk.
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%82 Suspend and Resume Events

Playing sound asynchronously brings up an interesting problem when you
consider that the user can, at any time, switch out of your game and into
another application (even if it’s just the Finder). What exactly happens to the
sounds that are currently playing on your sound channels once your game
becomes inactive? The answer is that the sound manager will continue to
play those sounds to completion. This behavior, though, doesn’t really
become a good Macintosh application. A good Macintosh program should
stop all sounds in progress if the user switches to another application.

When your game receives a suspend event, you should close all
sound channels, or at the very least, quiet them. When your game
receives a resume event, you can reopen the sound channels and start
playing any sounds, such as background music. Suspend and resume
events are passed to your game in an event of type osEvent. However,
you need to make sure your game is set up to receive these events. In
other words, your game doesn’t get these events unless you specify that
your application accepts them. You specify that your game should
receive suspend and resume events in the ‘SIZE’ resource and in the
project type definition of your game project. If you are using Think C or
Symantec C++, you must set the SIZE flags from the Set Project Type
dialog box (from under the Project menu). Simply make sure that the
Suspend & Resume Events flag is selected. If you are editing the ‘SIZE’
resource directly, you need to make sure that the Accept Suspend Events
and Does Activate on FG Switch flags are set to 1. These two steps are
very important since if you do not complete them, your game will not
receive suspend and resume events.

Getting a Suspend or Resume Event

When your game receives an operating system event, you need to deter-
mine if it was a suspend or resume event. Actually, both event types are
grouped together into what the toolbox calls a
suspendResumeMessage. This message type differentiates between
suspend/resume messages and other types of operating system messages
(which we will not discuss here). To determine whether the operating sys-
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tem event received by your game is a suspendResumeMessage, you
need to check the high byte of the message field of the event record. If
the message field high order byte equals suspendResumeMessage,
then you have a suspend or resume message. We’ll soon see an example.

After determining that a suspend or resume message occurred, you
need to figure out whether the event was a suspend event or a resume
event. This is accomplished by checking bit 0 of the message field. If bit
0 is set, the message is a resume message. If the bit is reset, the message is
a suspend message. The toolbox defines a constant, activateFlag,
which can be used to determine the value of bit 0 of the message field.

The following code example, from Main.c handles operating system
events.

static void HandleOSEvent ( EventRecord *pEvent )
{

WindowPtr pWindow;

1_ong 1EventType;

// Get the high order byte of the event message field.
1EventType = pEvent->message >> 24;

// If the high order byte is equal to suspendResumeMessage, this is a
// suspend or resume message.
if ( lEventType == suspendResumeMessage )
{
// We need to activate or deactivate the frontmost Desert Trek window,
// depending on the event type.
pWindow = FrontWindow() ;

// If this is a resume message...

if ( pEvent->message & resumeFlag )

{
// Initialize the cursor back to the arrow pointer.
InitCursor();

// Activate the frontmost window (which really just enables the
// scrollbar of that window, if it has one).
ActivateDeactivateWindow( pWindow, true );

// Start playing the background music (if it’s turned on).
PlayBackgroundSound() ;




CHAPTER 10—Incorporating Sound

// Otherwise this is a suspend message...

else

{
// Stop all sound channels and dispose of them.
KillBackgroundSound() ;
KillForegroundSound() ;

// Deactivate the frontmost window (which really just disables the
// scrollbar control of that window, if it has one).
ActivateDeactivateWindow( pWindow, false );

Background Music Example

Desert Trek can play background music from two sources. First, included
with the game is a short sound clip (stored as a ‘snd ‘ resource) that can
be looped to simulate continuous music. However, after repeated play,
this sound clip could become repetitive. To overcome this problem,
Desert Trek can play any AIFF or AIFF-C music file that the user wants.
All the user has to do is put an AIFF or AIFF-C file named “Music” in
the same folder as Desert Trek, and Desert Trek will play that file as the
background music. This section will show the strategy and code used to
play the background music in Desert Trek.

A separate sound channel is used to play the background music so
that sound effects played on another channel don’t interrupt the back-
ground music. This sound channel gets created when the program starts
if the background music option is turned on. The channel remains open
for as long as the music plays, meaning that if the music is stopped for
some reason, the channel is destroyed. The music can be stopped either
by turning off the background music option or switching to another
application. If the music stops because the sound finishes playing, the
background music sound is played again.

Because we want the background music to play uninterrupted, there
are a few things we need to be careful about. If the short sound clip is
used as the background music, the sound must be looped fairly often
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(about every 15 seconds). If some lengthy processing is happening at the
time the sound needs to be replayed, a pause in the music might occur. In
fact, heavy processing isn’t necessary to cause a pause in the music. If the
user clicks on a menu and holds the mouse button down for a few sec-
onds, thinking about what to do, control doesn’t return to Desert Trek’s
main event loop until the user releases the mouse button. If the sound
clip finishes while the user is thinking about what menu item to select,
Desert Trek won’t get a chance to replay the sound until the user finally
makes a choice. Now, the chances that the user will hold the mouse but-
ton down for a long period of time just when the music clip finished isn’t
all that great, but it can happen.

In order to lessen the chances that such an action would cause a pause
in the background music, Desert Trek puts an additional Play command
on the sound channel’s queue. Thus, if the first music clip completes
while something else is going on, the music won’t stop. Of course, if the
user keeps the mouse button down long enough in a menu, the music will
eventually stop. However, the user would have to hold down the mouse
for quite some time in order for that to happen. When Desert Trek
regains control, it places another Play command on the sound channel’s
queue. In practice, then, there should always be one additional Play com-
mand on the queue, giving Desert Trek a little extra time to process an
end of music notification. This extra Play command is not used when
playing sound from disk because it really can’t be implemented. The
Play-from-Disk command cannot be queued up because you would just
receive a “channel busy” error code. However, this is less of a problem
for the longer background music files, since they will probably be entire
songs. If there’s a short delay between when the song finishes and starts
up again, it won’t sound that bad.

Desert Trek’s main event loop calls the CheckSound () routine to
see if the background music sound finished playing. Because the event
loop should be executed every 1/60th of a second, there will be no notice-
able delay or pause in the background music (except in the previous case,
but we’ve now taken care of that). However, if some internal Desert trek
processing takes some time, we need to call the CheckSound () routine
periodically during that processing to make sure that sound end notifica-
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tions are handled. The only real “lengthy” processing that Desert Trek
performs is the view transition special effect (which takes about half a sec-
ond). The NiceDelay () function is used by the special effects routine
to ensure that the effect is timed correctly regardless of the speed of the
Macintosh. If you look in the NiceDelay () function, you'll notice that
it calls CheckSound () to make sure that sound processing takes place
while Desert Trek waits for something to finish.

The following routine starts the background music. It gets called
when the program begins, when the user turns on background music
(after it had been off), or when Desert Trek receives a resume event. The
private global variables used to support background music are also shown.

// Used to determine that the background music sound is complete.
#define BACKGROUND_SOUND_COMPLETE 1

// The name of the music file that the user can supply.
#define MUSIC_FILE “\pMusic”

// Determines whether background music is on or off. It is saved in the

// resource fork of Desert Trek so that it can be read the next time Desert
// Trek is run.

static Boolean **hbBackgroundSoundOn = nil;

// The background music sound channel pointer.
static SndChannelPtr psndChannelBack = nil;

// Used for the background music clip’s ‘snd ‘' resource.
static Handle hSoundBackground = nil;

// Set to true by the callback function when the background music sound
// completes.
static Boolean bBackgroundSoundDone = false;

// The background music file’'s file reference number. It is set to 0 when the
// file is closed or not being used.
static short sFileMusic = 0;

void PlayBackgroundSound( void )
{
SndCommand sndCommand;
Boolean bDoubleUp = false;
short sVolume;



CHAPTER 10—Incorporating Sound

// If the background music option is turned on...
if ( **hbBackgroundSoundOn )
{
// 1f the sound channel hasn’t been created yet...
if ( !psndChannelBack )
{
// We want to place an extra sound clip on the sound channel’s queue
// so that if Desert Trek can’t immediately process the end of music
// notification, the background music doesn’t stop.
bDoublelUp = true;

// Create the background music sound channel. We’ll allow stereo

// output so that AIFF and AIFF-C files get played in stereo if the

// user has external speakers attached to the audio jack. The

// CheckSoundDone() callback routine is defined for this sound channel.

SndNewChannel ( &psndChannelBack, sampledSynth, initStereo | initMACE3,
(SndCallBackProcPtr) CheckSoundDone );

// If the sound channel is open, that means that we are playing the sound
// again since it has finished playing. If the sound was an AIFF or
// AIFF-C music file, we need to close that file before we try to play
// it again.
else
CloseBackgroundMusicFile() ;

// Reset the flag that tells Desert Trek that the background music has
// completed. This flag will get set to true by the callback routine
// when the sound completes.
bBackgroundSoundDone = false;

// Set up the sound command that will cause the callback routine to be

// invoked. The command must be sent after the command which starts

// playing the background music. Note that we set the first parameter to
// BACKGROUND_SOUND_COMPLETE to denote that the background music channel
// caused the callback routine to be called. The second parameter is set
// to Desert Trek’s A5 global variables pointer. This is done so that the
// callback routine can access Desert Trek’s global variables.
sndCommand.cmd = callBackCmd;

sndCommand . paraml = BACKGROUND_SOUND_COMPLETE;

sndCommand.param2 = SetCurrentA5();

// Get Desert Trek’s volume reference number so that we can use it to see
// if the user has placed an AIFF or AIFF-C music file in the same folder
// as the Desert Trek program.
sVolume = GetProgramVolume() ;
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// If the music file exists and can be opened without error, start sound
// play from disk. We specify the music file's reference number and a
// buffer size of 64K.
if ( !FSOpen( MUSIC_FILE, sVolume, &sFileMusic ) )
SndStartFilePlay( psndChannelBack, sFileMusic, 0, 65536, nil, nil,
nil, true );

// If no music file was found, play the short music clip loaded from
// Desert Trek’s resource fork.
else if ( hSoundBackground )
{
// Move the sound resource to the top of the heap and lock it before
// playing it.
MoveHHi ( hSoundBackground ) ;
HLock ( hSoundBackground ) ;
SndPlay( psndChannelBack, hSoundBackground, true );

// Send the sound command that will cause the callback routine to be
// invoked. Note that this command will be processed by the sound
// channel after the sound we just played finishes.

SndDoCommand ( psndChannelBack, &sndCommand, true );

// If we just created the sound channel and we are playing the short sound
// clip from the resource fork, we want to queue up a second sound play
// and callback command. This will prevent a pause in the background
// music if Desert Trek can’t replay the music clip right away.
if ( bDoubleUp && !sFileMusic && hSoundBackground )
{
SndPlay( psndChannelBack, hSoundBackground, true );
SndDoCommand ( psndChannelBack, &sndCommand, true );
}
}
}

When the background music sound completes, the callback function gets
called by the sound manager. That callback routine sets the
bBackgroundSoundDone flag, which in turn is detected by the
CheckSound () routine. The CheckSound () routine will call the
PlayBackgroundSound () routine when it detects that the
bBackgroundSoundDone flag has been set. The callback routine,
CheckSoundDone (), and the CheckSound () routine both have been
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shown already in the section on callback routines presented earlier on in
this chapter.

When the background music is to be stopped, any open sound file is
closed and the sound channel is disposed of. The following routine han-
dles the disposing of the sound channel itself and can be found in
Digitized Sound.c.

void KillBackgroundSound( void )
{
// 1f the background music channel has been created...
if ( psndChannelBack )
{
// Close the background music file (if it’'s being used).
CloseBackgroundMusicFile() ;

// Close the sound channel, which automatically stops any sound playing
// on that channel.
SndDisposeChannel ( psndChannelBack, true );

// Set the background sound channel pointer to nil so that we know that
// channel has been disposed and is not valid.
psndChannelBack = nil;

// If the background music clip from the resource file has been loaded,
// we can unlock it’s handle since the sound is no longer playing.
if ( hSoundBackground )

HUnlock( hSoundBackground ) ;

The following routine from Digitized Sound.c closes an AIFF or AIFF-
C file being used for the background music.

static void CloseBackgroundMusicFile( void )
{
// 1f the music file is open and being used...
if ( sFileMusic )
{
// Stop the play from file command immediately.
SndStopFilePlay( psndChannelBack, TRUE );

389
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// Close the music file.
FSClose( sFileMusic );

// Set the music file reference number to 0 so that we know that the
// music file is no longer being used.
sFileMusic = 0;
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AFTER THE GAME IS FINISHED

Now that you’ve finished writing, what’s going to be the hottest game in
existence, what do you do next? Can you just sit back, relax, and collect
royalties? Hardly. There’s still a lot left to do if you want your game to be
a great success. What you do with the game after you've finished writing
it can have as much effect on the popularity and success of that game as
the actual game itself.
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First of all, when exactly do you consider a game complete? Finishing
your game will most likely be the hardest part of writing that game. Even
after you consider the game completely finished, there’s the question of
testing it out to make sure it works the way you intended, ensure that
there aren’t any bugs, and absolutely, positively make sure that it doesn’t
crash on any Macintosh systems you intend to support. After testing the
game, you need to make it available to the world. There are numerous
avenues of distribution, and choosing the right ones will go a long way to
meeting your goals for the game. This is especially true if you plan to
release your game as shareware, a popular form of distribution for games
that aren’t written on contract for a major game company. Last, how
should you support your game after it has been released? Most of the time,
writing and releasing a game is just the first step in a games life time. Bug
fixes and enhancements can dramatically alter a game over time.

This appendix will discuss these preceding questions, as well as pro-
vide recommendations on how to market, distribute, and support your
game. Keep in mind that writing a game is only part of a game’s life cycle.
If you want your game to be really successful, you need to put in a lot of
additional work.

Finishing Your Game

The hardest part of writing a game is finishing the last 10%. When
you've reached this point, a bulk of the hard work is complete and you’re
most likely really anxious to release the game to the world and see the
reactions it generates. You will be really tempted to skimp on those fin-
ishing touches that make a good game a great game. Don’t succumb to
this temptation. Take a little extra time and put in those finishing
touches. You’ll be well rewarded for the extra time spent at this stage of a
.game’s life cycle.

What constitutes the finishing touches on a game? Really, just about
anything that isn’t directly related to game play itself can be considered a
finishing touch. Typical features include integrated on-line help, intro-
duction screens, additional sounds and music, high scores lists, and user
interface shortcuts such as smart icons.
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On-line Help

Most games include some sort of on-line help, even if it’s just an abbrevi-
ated form of the game’s playing instructions. On-line help provides a real
benefit to users because they won’t need to spend a lot of time reading
instructions before playing a game. Most people want to start playing
right away, and won’t have the patience to read a complex readme file or
printed instruction manual. For shareware games especially, you want to
make sure that the game’s rules are presented in a concise and easy-to-
understand manner because the user won’t give your game much play
time if they can’t quickly and easily figure out how to play. There are
exceptions to this rule, especially for more complex simulations, but even
then you’ll want to provide on-line help so that users can refer to it while
they learn how to play your game.

On-line help ranges from the very simple dialog box screen with a
few instructions, to a very complex help system that provides detailed
instructions, balloon help, and context sensitive hints, tips, and tech-
niques. What you provide depends on the amount of time you wish to
spend, and whether or not you intend to provide an external help file.
The advantage to including all game instructions as on-line help is that
there isn’t an external help file that might get lost or deleted. However,
may people like to print out the instructions for more complex games.
For this reason, you may want to provide a print capability or the ability
to save the on-line help as a text file, which can then be printed with
TeachText or SimpleText. Desert Trek provides a good example for a
decent middle-of-the-road help system. It provides styled text accessible
by topic, embedded graphics for examples, and the ability to save help
text into a text file. Also, the Help dialog box can be viewed at the same
time the game is being played. However, it falls short of balloon help and
context sensitive hints.

Introduction Screens

Many games provide an introduction screen or even a short “movie” to
introduce the game. Introduction screens can definitely give a game a
professional look, but can take a considerable amount of work on your
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part to write depending on its complexity. A fairly easy introduction
screen consists simply of a graphic contained within a window, with per-
haps a few buttons that can be used to start a game, view its help, or set
some options. A more complex introduction screen includes animated
graphics, and perhaps a scrolling story line. In addition, an introduction
screen might show some aspects of game play, usually by having a com-
puter-controlled player actually playing parts of the game.

Being a simple game, Desert Trek provides no introduction screen.
However, Galactic Empire, a shareware game that can be found on the
CD-ROM included with this book, contains an introduction screen with
a scrolling background story. Many commercial games contain lengthy
and sometimes very impressive introduction screens, which the develop-
ers surely spent a lot of time working on. Keep in mind, however, that the
user will only be interested in the introduction screen the first several
times they play your game. After that, they’ll most likely want to skip the
introduction screens and get right to game play.

Additional Sounds and Music

Nearly all games need to provide sound effects in order to become popu-
lar. Most silent games won’t hold a user’ interest for long. There are
exceptions to this rule depending on the type of game you’ve written, but
rare is the game without any sound that becomes really popular. In addi-
tion to sound effects, background music can add a lot to a game. You
should consider this when finishing your game. However, don’t go over-
board. Professional quality games do not contain an overabundance of
sound, and the sounds they do contain are usually tasteful and add to the
ambiance of the game itself. Keep in mind that additional sound and
music adds to the size of your game. In fact, a large percentage of a
game’s size can usually be accounted for by its sounds and music. For
shareware games especially, you need to be conscious of the size of your
game because many people will be downloading the game from the
Internet or an on-line service. The larger the game, the longer the down-
load time.
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High Scores Lists

Most games provide some type of high scores list. Again, they can range
from a simple dialog box displaying the top 10 scores to more complex
screens that contain game statistics as well as scores for multple skill lev-
els. Many games incorporate the high scores list into the game’s introduc-
tion screen. What route you take depends on the type of game your write
and the amount of time you are willing to spend designing and writing
the high scores screen.

User Interface Enhancements

There are any number of things that you can do to improve the way in
which the user interacts with your game. This includes features such as
smart icons, the ability to undo commands, the ability to pause a game,
and the ability to zoom, scroll, or position game windows. Many of these
types of enhancements only make sense for certain types of games. For
example, a pause feature really has no meaning for a game like Desert
Trek. However, some enhancements can make any game easier to play.
Your goal should be to make it as easy as possible for the user to play your
game. They should be able to concentrate on the actual game play itself,
not on how to enter moves, keep track of the game’s status, or how to
save or start a new game. Time spent working on user-interface enhance-
ments can really go a long way to make a game successful. There have
been examples of fun-to-play games that haven’t become very popular
because they had awful user interfaces. This is especially true for games
that have been ported to the Macintosh from the DOS world, where the
developers didn’t take advantage of what the Macintosh has to offer in
the area of user interface.

The best way to determine the types of user interface enhancements
that would be good for your game is to look at what other successful
games have done. Pay close attention to those aspects that make the game
easy to play or hard to play. Feel free to be creative in your user interface,
but don’t deviate so far from the standard as to make it difficult for the
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user to understand your interface. The user should be able to pick up on
your basic interface without needing to read any instructions. It’s okay to
require a little learning for some shortcuts or more advanced interface
features, but no user is going to read pages of documentation to figure
out how to launch a fleet, trade commodities, or save a game in progress.

Testing Your Game

Now that you've finished writing your game, including adding all those
little enhancements discussed above that will make your game great,
what’s next? Before you distribute your game to the world, make sure it
works exactly the way you intended. You need to test your game.

Completely testing your game isn’t going to be easy. First, make sure
that the game doesn’t crash on a wide range of Macintoshes, including a
variety of system versions using various extensions. Second, make sure that
your game behaves as you intended. For example, are all puzzles solvable,
and is the game winnable? You also want to make sure that the game isn’t
too easy to win, otherwise players will loose interest quickly. Last, it is
common to get feedback on your game from a select group of users at this
stage. Their input will help you make improvements to your game.

Testing a game is commonly called beta-testing. Beta-testing means that
your game is almost finished, and you’re testing to make sure all features of
the game work correctly. If you are still writing portions of the game, but
need to test those parts that have already been written, you perform what’s
commonly called an #lpha-test. Alpha-testing takes place while portions of the
game are still being written. You will do most of the alpha-testing yourself as
you write the game. You will need the help of others to beta-test your game.

Finding Testers

You are going to need help testing your game for several reasons. First
and most obvious, you need to try out your game on different Macintosh
platforms. Unless you own a wide range of Macintosh products
(Powerbooks, Performas, Power Macs, and older Macintoshes such as
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Quadras, Centrises, and Mac IIs), you need the assistance of others who 397
own those types of machines. Second, other people will have different
playing styles than your own. You may test your game to death, but

someone with a different playing style may come across problems in your

game that you never caught. Third, determine what others think of your

game. Do they find it fun to play? Is it easy to learn? Last, you need to

make sure your game isn’t too easy or too hard to win. You yourself can’t

be the judge of that. Remember, you wrote the game and know all the

tricks and solutions to all the puzzles.

The best way to find testers is to look for friends with Macintoshes.
They will probably be more than happy to help you out. In addition, you
can seek testers by posting articles to an Internet newsgroup (such as the
comp.sys.mac.games . * hierarchy, or comp.sys.mac.program-
mer . games) or an on-line service such as America Online. You'll stand a
good chance at getting a number of interested testers if you solicit such a
large audience. You can also seek testers from user’s groups.

Setting the Ground Rules

You need to be selective when it comes to choosing who will beta-test
your game. This is especially true if you don’t personally know the indi-
vidual. You need to make sure that beta-testers are dedicated to actually
testing your program. Just playing the game isn’t going to be enough.
They will need to stress the game and use all its features. More impor-
tantly, though, you need to make sure that they will report back to you
their results in a timely fashion and continue testing newer versions of
your game as you make bug fixes and modifications.

You should limit the number of people beta-testing your game; if you
have too many, it will become difficult corresponding with all of them.
Conversely, you'll probably want more than one or two testers to make
sure you get a variety of feedback. It all depends on the quality of your
testers. A small number of good testers will be much better than a larger
quantity of so-so testers.

You should offer your beta-testers some incentive for testing your
game. This incentive can range from something simple such as having



CHAPTER 11—After the Game is Finished

their name included in an acknowledgments screen somewhere in your
game, to getting a free copy of the game once it’s released. Also keep
track of the types of computers and systems versions your prospective
testers are using have. You don’t want to end up with 10 testers using the
same Macintosh and system version. Last, consider how you are going to
send your game to the testers. If you want to use electronic methods,
make sure that your testers can handle it. Keep in mind that you’ll be
making a number of changes during the testing phase, meaning that
you’ll need to send out new versions of your games to the testers from
time to time.

Spell out your timeframe to your testers. If you want to release the
game soon, you’ll need testers who can spend a lot of time with your
game now. Also make sure that your testers are dedicated to testing your
game. You don’t need people who just want a sneak preview of your game
before it gets released. They won’t provide much useful feedback. Also
make it clear that the testers are not to distribute the beta-version of your
game to others. The last thing you want is a beta-version of your game
out on the net somewhere.

Getting Feedback

You should really listen to what your testers have to say, even if you aren’t
pleased by it. Keep in mind that of course you love your game, but others
may have a different opinion. Remember that it is these types of people
who will be paying for your game, so you need to make sure that they are
going to like it. In addition to telling you how much fun your game is to
play, testers will provide invaluable input concerning your game’s user
interface. They’ll tell you if it makes the game easy to play, or just simply
gets in the way.

Just as your testers are dedicated to testing your game in a timely
fashion, make sure you fix bugs and make improvements in a timely fash-
ion. You do not want the testing phase of game development to continue
forever. However, don’t send out a new version of the game every day.
This can be quite expensive for you and your testers (if they have to pay
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to download the game). Plan on having to send out two to five new ver-
sions of your game during testing.

Distributing and Marketing Your Game

Distributing and marketing your game means getting your game into the
hands of game players, and maybe even receiving some type of compen-
sation for your efforts. One of the most important decisions you’ll have
to make is whether to distribute your game as shareware, or try to make it
into a commercial game. That decision will determine how and where
you’ll distribute your game, and the type and amount of compensation
you’ll receive. It is often easier to create and support shareware game
than a commercial game, but you will almost always get more money for
a commercial game. We’ll see why in the following sections.

Commercial Distribution

If you are planning on writing a commercial game, you should have a
contract up front with the company that’s going to distribute your game.
That contract will spell out the terms of your agreement with that com-
pany, and set forth how and how much you will get paid. A traditional
contract gives all rights of the game to the company with which you are
working. That means that they determine what to do with the game now
and into the future. You are basically giving that company the right to do
whatever they see fit with your game. In return, you will typically receive
royalties on the sales of that game. The royalties are based on what the
company sells the game to distributors for, not the retail price of the
game. For example, a $20 retail price for a game might mean that the
company selling it gets around $12. The royalties you receive will typi-
cally range from 10% to 15%, but recently, that number has been declin-
ing somewhat due to the fierce competition in the market. You’ll have to
share those royalties if your game is included in a multigame package.
For example, if your game is included with four others, each game author
would receive one-fifth of the royalties, or 2% to 3% (don’t you just love
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it when the math works out so easily in these examples!). In addition to
royalties, you may also receive an advance against those royalties. An
advance, typically a small sum ranging from as little as $500 to as much as
$2,000 is exactly that: an advance. This means that enough royalties need
to come in to cover that advance before you see any additional money.
However, you do get the advance up front, before the game is complete.

Though it seems like you are giving up a lot to the company distribut-
ing your game, consider the compensation and alternatives. First, you will
almost certainly sell more copies of a game if it is commercially distrib-
uted. This is due to the advertising capabilities of larger companies, and
the fact that they can get your game on store’s shelves and into mail-order
catalogs. The company you’re working with will also provide the packag-
ing for your game, including artwork for the box. They will be able to
mass produce your game in a cost-effective way, something that’s difficult
for an individual to accomplish. In a sense, all you have to do is write the
game, and the company you’re working with will take care of the rest.

However, also consider your responsibilities. If you sign a contract
with a company for a game, you must deliver. Not only that, but your
game must be of the highest quality and be really, really bug free. You
also have a deadline, which means you must be very serious about writing
a game. If it’s a hobby or part-time job of yours, make sure you can spare
the time needed to finish the game on time. Also make sure that you have
the drive and experience to complete the game.

Getting a Contract

So, how do you go about getting a contract to write a game? Good ques-
tion. To be honest, it’s not easy. It helps to build a reputation for yourself
in the Macintosh gaming community. Writing shareware games is one of
the best ways to build a reputation for yourself. Many quality shareware
games have gone on to become commercial games. In those cases, the
company may contact you first, or you may submit a copy of your game
to the company to see if they’re interested in making a commercial ver-
sion. Basically, it helps to have something concrete to show the company
you want to commercially distribute your game, even if it’s just a demo.
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I can’t really prescribe a sure-fire way to get you a contract. You
mainly need to build a reputation for yourself. Do a good job at this, and
you might be surprised at the opportunities that arise. You need to write
high-quality games and get good visibility for those games. The section
on shareware distribution and marketing will give you many good ideas
on how to get started. After doing so, contact a couple of companies that
distribute Macintosh games and see if they’d be interested in distributing
a commercial version of one of your games. If they are of high quality,
you stand a good chance at success.

Shareware Distribution and Marketing

Many games written by nonprofessionals are distributed as shareware.
Shareware games are games that are distributed without immediate pay-
ment to the author. After playing the game, the user may choose to send
some type of payment to the game’s author in order to register that game.

Distributing a Shareware Game

An important aspect of releasing a shareware game is getting it into the
hands of users. The more people who try your game, the more people
who will register it. This means that you need to spend some time send-
ing copies of your game to various places, both electronically and by mail.
Where should you send your games to get the biggest exposure? You’ll
need to send copies of your games to the Internet, major on-line services,
and major users groups. In addition, you may want to send your share-
ware games to major shareware distributors, though they typically obtain
most of the shareware they distribute from the Internet.

So, where on the Internet should you send your game? There are a
large number of ftp sites where Internet users download shareware pro-
grams. If you had to figure out where each site was located, and send your
game to each of those sites, you’d probably get a really big headache.
Fortunately, there’s a central location that you can send your game and
have it automatically distributed to the major shareware repositories.
Send your game to macgifts@mac.archive.umich.edu. Send the
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game in . hgx format (binhex format, which is a textual representation of
a Macintosh application) by inserting it into an e-mail message. You
should type a short description of the game just before where the binhex
data for your game starts in that message. Programs such as StuffIt Light
and Compact Pro allow you to generate binhex versions of your share-
ware game. Make sure to compress your game first, and do not make it a
self-extracting archive. The goal here is to make your game as small as
possible so as to reduce download time.

You should also send your game to the major on-line services such as
America Online and CompuServe. You’ll need to have an account or know
someone with an account to upload your game to these on-line services.

There are three major users groups that you should seriously con-
sider sending your shareware game to. These are the National Home and
School Macintosh Users Group (NHSMUG), the Arizona Macintosh
Users Group (AMUG), and the Berkeley Macintosh Users Group
(BMUG). These users groups have worldwide recognition, a large num-
ber of members, and each offers CD-ROM collections containing share-
ware games. You will certainly get a lot of exposure for your games by
getting them into the shareware collections of these users groups. To
obtain information on AMUG, visit their web site www . amug.org. To
obtain information on BMUG, visit their Web site at www. bmug . org.
To obtain information about NHSMUG, send an e-mail asking for
shareware distribution assistance to nhsmug@aol . com. Do not send any
programs to this e-mail address; it is for information only. The
NHSMUG will distribute your shareware game to the Internet and
America Online if you ask for their assistance doing so.

Make sure to keep your address current in your games. You might
want to consider getting a post office box if you plan to get serious about
distributing shareware games. That way, if you move, mail can be for-
warded easily to your new address. It sometimes takes a long time for a
new version of your game to replace older versions that have old
addresses in them. You can lose a number of registrations if the user
sends the fee to an old address, only to have it returned as undeliverable.
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Offering Incentives to Register Your Game

How do you get users to register your game? There are a great number
of methods used by today’s shareware games. Most methods require that
you send something back to the user when they register. This is only fair
because you are receiving payment. However, be prepared to handle the
workload involved in responding to registrations.

Do not promise more than you can realistically handle. For example,
it is generally unwise to promise sending out newer versions of your
games to registered users for several reasons. First, you will probably be
making a number of bug fixes and enhancements to the game as people
report errors and send in suggestions. Second, if you start receiving a
large number of registrations, perhaps in the hundreds, you’ll need to
send updates to a large number of people. That can get expensive quickly.
Generally, it is best to promise the latest version of a game at the time the
user registers. If you want to provide free updates, it is best to have the
users contact you. That way, you will only have to send newer versions of
your games to those who are truly interested in getting updates.

One of the more popular methods to get users to register is to dis-
tribute a demo, limited, or crippled version of your game. When the user
registers, you promise to send them a code or new copy of the game,
which enables all features of the shareware version. The trick here is to
know how much to leave out of the game without making game play too
limited. You want the user to get a chance to play the game for a while to
determine how much they like it, while at the same time giving them
something to look forward to when they pay the registration fee. For
example, if you have written a role-playing or adventure game, maybe
you can allow the user to play only the first two quests in the shareware
version. For an arcade game with multiple levels, perhaps the shareware
version of the game only allows you to play the first 10 levels. After regis-
tering, the entire game can be played.

Another common method used to encourage users to register is to
include extended shareware notices in the game. These extended notices
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may appear from time to time during game play, or display for several
seconds when the game is first run or exited. The user must put up with
these notices if they do not register the game. After registering, the user
enters a code you provide to make the notices disappear. You must be
careful when using this registration incentive because you do not want to
annoy the user so much as to turn them off your game.

Some shareware authors who have written a number of shareware
games offer to send registered users multiple games. In other words, if
the user registers for one game, they will receive a disk containing more
games written by the author. Of course, this method only works after you
have written several games.

The National Home and School Macintosh Users Group has a repu-
tation for offering shareware authors certain programs to get users to
register shareware games. In the past, this has taken the form of discounts
or free samples of products offered by the NHSMUG. When a user reg-
isters one of your games, you typically send a coupon to the registered
user who can then send it to NHSMUG for their discount or free sam-
ple. You, in turn, could advertise such an incentive in your game, hope-
fully with the effect of obtaining more registrations. To see what the
NHSMUG currently offers, send an e-mail message to
nhsmug@aol .com.

Registration Fees

Typical registration fees for shareware games range from $10 to $25.
Anything less than $10 probably isn’t worth it for the user to send in the
fee or for you to process it. Anything more than $25 and your shareware
game starts becoming as expensive as commercial games. Because your
games will be seen globally, make sure to denote the currency type, e.g.,
U.S. dollars. The average registration fee hovers somewhere around
$15(U.S.). Your game should be something really special if you plan on
asking for more.
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Supporting Your Game

Writing and releasing a Macintosh game requires a certain amount of
responsibility on your part. A good author will support a game after it is
released. Support includes fixing bugs, responding to user’s questions and
comments, and enhancing the game in response to suggestions. The
amount of time you spend supporting your game can have a great effect
on how well that game succeeds in the market. Many games evolve over
time, sometimes starting out little more than weekend hacks and ending
up popular hits. Be prepared to spend as much time supporting your
game as you did writing it.

If you just want to write a game and make it available to the world
without having any additional responsibility, you can release your game as
freeware. Freeware games are usually provided on an as-is and require no
registration. You can still get feedback and suggestions, and build a repu-
tation for yourself without the added responsibility of supporting your
game. However, it is still good practice to fix any bugs that cause system
errors. You wouldn’t want to build a negative reputation for yourself.

Closing Comments

You now know just about everything that goes into writing a Macintosh
game, from idea generation to coding to marketing and distribution. Try
not to be overwhelmed by the skills needed to write a complete game.
Take it one step at a time, learning things as you need to along the way.
Take advantage of other programmers’ experience by examining their
source code and asking questions (see Appendix A for where to obtain
additional information and help in writing games). Always keep in mind
that writing games can be a lot of fun and often brings many rewards.



OTHER SOURCES OF INFORMATION

It would be impossible to teach you everything there is to know about
Macintosh programming in one short book. You might find yourself
needing additional information on topics discussed in this book, or even
on topics not covered in this book. Where can you obtain this informa-
tion? Good question. This appendix will list several resources available to
Macintosh developers, and give you a head start in obtaining additional
programming help.
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- Inside Macintosh Series

The Inside Macintosh Series is a collection of books written by Apple
Computer, and is considered the reference of choice by Macintosh devel-
opers. If you want the official word on Macintosh programming topics,
this series provides just what you need. The series itself now spans over
two dozen books, where each book focuses on a particular toolbox man-
ager or programming topic. You can typically find these books at a large
bookstore, or you can order them in printed or electronic form from
Apple’s Developer Tools Catalog (which will be discussed shortly). The
following books comprise the series as of the publication date of this
book (new titles are added as the Macintosh operating system changes).

* 3D Graphics Programming with QuickDraw 3D
® Advanced Color Imaging on the Mac OS

* Apple Guide Complete

* AppleScript Finder Guide

*  AppleScript Scripting Additions Guide

* AppleScript Language Guide

* Inside Macintosh: Overview

® Inside Macintosh: Macintosh Toolbox Essentals
¢ Inside Macintosh: More Macintosh Toolbox

* Inside Macintosh: Imaging With QuickDraw

* Inside Macintosh: Text

* Inside Macintosh: Files

¢ Inside Macintosh: Memory

* Inside Macintosh: Processes

* Inside Macintosh: Operating System Utilities

* Inside Macintosh: Devices

* Inside Macintosh: Interapplication Communication
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* Inside Macintosh: Networking

® Inside Macintosh: QuickTime

¢ Inside Macintosh: QuickTime Components

* Inside Macintosh: Sound

¢ Inside Macintosh: X-Ref

* Inside Macintosh: AOCE Application Interfaces

* Inside Macintosh: AOCE Service Access Modules
* Inside Macintosh: PowerPC System Software

¢ Inside Macintosh: PowerPC Numerics

* Inside Macintosh: QuickDraw GX Programmer’s Overview

¢ Inside Macintosh: QuickDraw GX Objects

¢ Inside Macintosh: QuickDraw GX Graphics

* Inside Macintosh: QuickDraw GX Typography

¢ Inside Macintosh: QuickDraw GX Printing

¢ Inside Macintosh: QuickDraw GX Printing Extensions and Drivers
* Inside Macintosh: QuickDraw GX Environment and Utilities

Just one final note on the Inside Macintosh series: Buying the printed form
of all the books would make the national debt look small, but you can pick
up a CD-ROM containing electronic versions of most of the books for less
than $100. See the section on the Developer Tools Catalog for where you
can buy the CD-ROM version of the Inside Macintosh Series.

Apple Technical Notes

Over the years many technical notes have been released, written by real
programmers covering a wide variety of topics. These tech notes are
available from the Internet or on the Bookmark CD included with
develop, The Apple Technical Journal (see the section on develop for more
information). Collections of tech notes are usually grouped by topic,
making it relatively easy to locate ones that may be of interest to you.
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The Apple Developer Catalog

The Apple Developer Catalog contains probably the most comprehensive
list of development products available for the Macintosh. Everything
from development environments to books to training materials to pro-
gramming tools can be found here. To be sure, you’ll pay retail price for
these products, but everything you could ever want can be found here. To
obtain a copy of the catalog, use one of the following means.

Electronic Mail

apda@applelink.apple. com

Telephone
us. 1-800-282-2732
Canada 1-800-637-0029
International (716) 871-6555
Fax (716) 871-6511
Mail
Apple Developer Catalog
Apple Computer, Inc.
P.O.Box 319

Buffalo, NY 14207-0319

Web Site

http://dev.info.apple.com
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Metrowerks and Symantec
Development Systems

Metrowerks and Symantec offer two of the most popular development
environments for the Macintosh computer (CodeWarrior by
Metrowerks, and Symantec C++ and Think C by Symantec). If you are
looking to obtain a development environment and you are a student or
teacher, you can typically obtain a substantial educational discount.
Contact the company directly to see if they are currently offering any
educational discounts or special offers.

Metrowerks

Metrowerks Corporation

3925 West Braker Lane, Suite 310

Austin, TX 78597

(512) 305-0400 (voice)

(612) 305-0440 (fax)

(800) 377-5416 (order only in the U.S.)
http://www.metrowerks.com (web site)

Symantec

Symantec Corporation Headquarters
10210 Torre Avenue

Cupertino, CA 95014

(503) 334-6054 (voice)

(503) 334-7400 (fax)

(800) 441-7234 (U.S. and Canada only)
http://www.symantec.com (web site)
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develop, The Apple Technical Journal

This quarterly journal contains articles, columns, and question and
answer sections covering a wide range of Macintosh programming topics.
Included with each issue is the Bookmark CD, a CD-ROM containing a
wealth of programming documentation, examples, source code, and
related information. You can purchase individual copies for $10, or sub-
scribe for a whole year for around $30 (in the U.S.). Considering the
information contained on the CD-ROM alone (including several Inside
Macintosh books, all the tech notes, and programming examples, includ-
ing some for games), this is one of the best Macintosh programming val-
ues around. To subscribe, simply contact the Apple Developer Catalog via
one of the previously listed means.

Usenet Newsgroups

There are several Macintosh games and programming-related news-
groups available on the Internet. Make sure to look over the FAQs (fre-
quently asked questions) before posting to a newsgroup in order to make
sure you understand the guidelines and ground rules about what’s appro-
priate to discuss on each newsgroup. These newsgroups are frequented
by programmers and game players alike, and provide a great source of
information specific to the design and development of games and other
programs for the Macintosh computer. You’d do yourself a great favor by
reading over some of these newsgroups.

K comp.sys.mac.programmer.help
® comp.sys.mac.programmer.info
® comp.sys.mac.programmer .misc
® comp.sys.mac.programmer.tools
® comp.sys.mac.programmer.games

® comp.sys.mac.games.action



APPENDIX A—Other Sources of Information

® comp.sys.mac.games.adventure

® comp.sys.mac.games.announce

® comp.sys.mac.games.flight-sim
® comp.sys.mac.games.marketplace
® comp.sys.mac.games.misc

® comp.sys.mac.games.strategic

Note that these newsgroups can sometime change names over time or
disappear completely. Also note that new newsgroups can come into
being. Make sure to take advantage of your newsreader’s newsgroup
search facility to get the latest up-to-date names of Macintosh games and
programming-related newsgroups.

Web Sites

There are already several Macintosh programming-related World Wide
Web sites available today, and many are being added as you read this
book. Due to the volatile nature of the locations of these web sites, it
would probably be silly of me to list any specific sites here because they
may not be around or may have different names and locations by the
time you read this book. However, you can search for these sites your-
self. One of the best places to start is the Yahoo Web page
(http://www.yahoo.com). Specify “Macintosh and Programming”
as the search criteria, and you’ll be rewarded with a list of the Web sites
that cater to Macintosh programmers.

National User Groups

If you plan to distribute your game as shareware, you would do yourself a great
service by sending a copy of your program to the following national users
groups. They each boast a large membership and vast software collections.
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Arizona Macintosh Users Group

Arizona Macintosh Users Group
Aftention: Author Submissions
4131 North 27th Street, Suite A120
Phoenix, AZ 85016

America Online: AMUG

E-mail: info@amug.org

Web site: http: //www.amug.org
Phone: (602) 553-0066

Berkeley Macintosh Users Group

Berkeley Macintosh Users Group
Attention: Art Lau

1442A Walnut Street, #62
Berkeley, CA 94709

E-mail: art_lau@bmug. com

Web site: http: / /www.bmug.org
Phone: (510) 549-2684

National Home and School Macintosh Users
Group

National Home and School Macintosh Users Group
Attention: Shareware Distributions

P.O. Box 64064

Kenner, LA 70064

E-mail: nhsmug@aol . com (information only, do not send programs
here)



ABOUT THE CD

The CD-ROM included with this book contains the complete Desert
Trek source code, a demo version of the Symantec C++ development
environment for the Power Macintosh, several programming tools, and
shareware games for fun and study. Given the last-minute nature of
putting together items to be included with the CD-ROM, make sure to
look over the Readme file contained on the CD-ROM for any last-

minute updates.
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Desert Trek Source Code

The entire source code and all supporting files for Desert Trek can be
found in the Desert Trek Source folder. This includes project files for
Think C and CodeWarrior, graphics files used to draw Desert Trek’s
graphics, the resource file containing all sounds, dialog boxes, and other
resource data, and all source code and header files. Because nearly all of
the examples given in this book come from Desert Trek’s source code,
you may want to copy the project and source files to your Macintosh’s
hard drive. You will need to copy the source code folder, the resource file,
and the project file corresponding to the development system you’re
using. If you plan to use the demonstration version of Symantec C++ ver-
sion 8 included on the CD-ROM, the Think C version 7 project file for
Desert Trek will be converted for you when you first open it.

The source code for Desert Trek has been saved in text format,
meaning that you can look at it using any text editor. Feel free to borrow
portions of the code for use in your own games.

Demonstration Version of Symantec C++
for the Power Macintosh

A demonstration version of Symantec C++ is included on the CD-ROM
so that you can compile the Desert Trek project even if you don’t cur-
rently own a development system. Note that you must have a Power
Macintosh in order to use this version of Symantec C++. For installation

instructions and additional information, see the documentation included
on the CD-ROM.

Programming Tools

Several shareware tools have been included on the CD-ROM that you
might find useful in the development of games. If you plan to use these
tools, please compensate the authors of these fine programs for their
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efforts by registering them. The following are descriptions of two of the
tools I used to create Desert Trek.

SoundMacer by Ingemdr Rangnemalm

SoundMacer is an excellent and easy-to-use digitized sound utility that
can dramatically reduce the size of your ‘snd ‘ resources without much
sacrifice in sound quality.

3D Buttons CDEF by Zig Zichterman

The 3D buttons used in Desert Trek are compliments of the 3D Buttons
CDEF. See the Readme file and Chapter 3 on Resources to see how you
can use the 3D Buttons CDEF in your games.

Shareware Games

Several shareware games are included on the CD-ROM so that you can
get an idea of the types and styles of shareware games available for the
Macintosh (well, okay, for a little fun too). Remember to compensate the
shareware authors for their efforts by registering, if you plan to make the
game a part of your software collection. Keep in mind that you’ll be on
that side of the fence if you release your games as shareware.

a7
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AS world, 376
About... dialog box (Desert Trek), 101-105
activate events, 65-66
active window, 126-128
ATFF (Audio Interchange File Format), 351,
370-371
ATFF-C (Audio Interchange File Format exten-
sion for Compression), 351
alerts, 186-187
icons, alert, 198
supporting, 217-221
using, 197-198
alpha-testing, 396
‘ALRT’ resources, 87
America OnLine, 15, 402
AMUG (Arizona Macintosh Users Group),
402,414
APIs (application programming interface calls).
See toolbox calls
AppendMenu() toolbox call, 161
Apple Developer Catalog, 410
apple menus, 78
adding apple menu items to, 145-146
selections, handling, 154-156
appletalk manager, 29

X3 dN |

APPL file type, 84
application modal dialog boxes, 187-188
supporting, 208-217

application programming interface calls (APIs).
See toolbox calls

Arizona Macintosh Users Group (AMUG),
402,414

Audio Interchange File Format (AIFF), 351,
370-371

Audio Interchange File Format extension for
Compression (AIFF-C), 351

background music, 384-390
badChannel (sound manager error), 381
badFileFormat (sound manager error), 381
badFormat (sound manager error), 381
Bad Name dialog box (Desert Trek), 98-99
BeginUpdate() routine, 132-134
benefits of game programming, 2-3
Berkeley Macintosh Users Group (BMUG),
402, 414

beta-testing, 15, 396-399
bitmap operations, 286-291

code example, 287-288

CopyBits, 287

CopyMask, 288-290

419
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CopySpeed, 290-291

screen, drawing directly to, 291
bitmap records, 233-234
bitmaps, 232-235, 236-237
black-and-white bitmaps, 263-264
black-and-white windows, 123, 124
BMUG (Berkeley Macintosh Users Group),

402,414

BNDL dialog box (ResEdit), 83-84
‘BNDL’ resource, 82, 83, 84
BoundsRect property, 90
buffersTooSmall (sound manager error), 381
BuildMenu dialog box (ResEdit), 77
Build Menu Var dialog box (ResEdit), 79
button controls, 166-167

values of, 170

C

C
calling conventions in, 30-32
C++vs., 8-9
object-oriented programming with, 9-11
public/private elements in, 9-11
strings with, 32-33, 48-49
Ce+
advantages and disadvantages of, 8-9
defining file type/creator in, 81
demo version of, 416
resource files in, 74
SIZE flags with, 382
Callback command, 362
callback routines, 32, 178, 212-213
for sound channels, 375-380
AS world, 376
code example, 378-379
defining routine, 377
processing of routine, 379-380
setting up routine, 377-378
calls, toolbox. See toolbox calls
‘CDEF’ resources, 88-89, 92-93
CD-ROM drive, using, 14
CD-ROM (included with book), 415-417
Desert Trek source code, 416
games on, 417
programming tools, 416-417
SoundMacer, 417
Symantec C++, demo version of, 416

3D Buttons CDEF, 417
channelBusy (sound manager error), 381
channelNotBusy (sound manager error), 381
channels, sound. See sound channels
CharWidth() toolbox call, 284
check boxes, 167
CheckEvent() routine, 54-56
CheckMonitorColors() routine, 250
CheckSoundDone() routine, 388-389
CheckSound() routine, 54-55, 385-386, 388-389
child menus, 148
‘cicn’ resource, 80
class libraries, 8-9
clipping, 132-134
clipping region, setting graphics port’s, 237-238
ClipRect() routine, 238
CloseBackgroundMusicFile() routine, 389
close box, 121
CloseWindow() routine, 171
closing
dialog boxes, 191-192
files, 327
CNTL editor (ResEdit), 90
‘CNTL’ resources, 89-92
code »
finishing design before starting with, 19
reusing, from previous projects, 18-19
CodeWarrior Bronze, 14
collisions, heap/stack, 37-38
color
adding, to dialog boxes, 93-105
examples, 98-105
style definition/offset section, 93-95
style records, 96-97
with bitmap transfer operations, 290
in icons, 80
using, 263-268
color-capable bitmaps, 234
color capable windows, 123, 124
color monitors, 14
Command key, 62
commercial distribution of games, 399-400
compiler/development environment, 14
compilers, resource, 73
compression, sound, 350-351
CompuServe, 15, 402
ConstructAppModalDialog() routine, 213
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ConstructScoresWindowOffscreen() routine,
245-247
content region, 121
contracts
obtaining, 400-401
terms of, 399-400
control definitions, 88
control handles, 169
control manager, 29
control records, 168-169
properties of, 169-171
controls, 165-185
components of, 167-168
and control records, 168-169
creating, 171-172
determining selected, 177-179
drawing, 173-174
hiding, 173
highlight state of, changing, 174-175
loading, 171
moving, 172-173
properties of, changing, 176
removing, 172
scroll bar example illustrating, 179-185
showing, 173
sizing, 172-173
types of, 166-167
values of, changing, 175-176
conventions, programming
and differences between C and C++, 8-9
Hungarian notation, 12-13
int variable type, using, 13
object-oriented programming, 9-11

user- and nonuser-interface code, separating, 13

“cooperative” multitasking environments, 34
coordinates, global/local, 137-141
coordinate system, Macintosh, 225
CopyBits() routine, 135-136, 287-288, 291
CopyMask() routine, 288-290
CountAppFiles() routine, 340-341
CreateResFile() toolbox, 115
creator, file, 321
cursor, setting, 332-334
custom resources, 112-118
creating, programmatically, 113-116
example, 117-118
using, 116-117

D

data fork, 71
‘dctb’ resource, 85
debugging, 8. See also testing
default item (dialog boxes), 199
Delay toolbox, 68
deleting
controls, 172
files, 326
menu items, 160-162
offscreen graphics ports, 235-236
offscreen graphics worlds, 244
sound channels, 355-356
text, 305-307
text edit records, 299-300

demo versions, distributing, 15, 403

Desert Trek

About... dialog box in, 101-105
activate event handling in, 65-66
alerts in, 198
application modal dialog boxes in, 210-217
background music in (code example), 384-390
Bad Name dialog box in, 98-99
callback routine in, 379-380
colors in, 268
control definitions in, 89
design of, 19-25

help feature, 23-24

high scores list, 23

ideal, 19-20

internal design, 21

* rules, 20

saving/loading games, 23

screen layout, 24-25

skill levels, setting, 21-23
event checking in, 54-58
file types in, 82
Get Info window in, 108-109
HandleEvent() routine in, 58
HandleMouse() routine in, 60-61
help window, 159, 160
High Score dialog box in, 99-101
journal in, 329
key event handling in, 62-64
loading saved games in, 342-346
main() routine in, 33
main screen of, 286
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menu handling in, 147, 151-156, 158, 163-164
mouse event handling in, 60-61
on-line help in, 393
opening saved games in, 341-342
patterns in, 255
pictures in, 277-278
push buttons in, 174, 193-194
rules of, 20
saving files in, 23, 330, 334-339
scroll bar control in, 171
source code for, 416
synchronization of text with current scroll bar
value in, 309-311
view transition special effect (code example),
292-294
windows in, 122
design, game, 4, 16. See also under Desert Trek
finishing, before starting with code, 19
finishing touches, 392
destination rectangle, 297
destRect field (text edit records), 297
develop, 409, 412
development environment, 14
dialog boxes, 165, 185-221. See also controls
alerts, 186-187
supporting, 217-221
using, 197-198
closing, 191-192
controls, adding, 88-92
creating, 85-93
‘CNTL’ resources, using, 89-92
‘DITL’ resource, using, 87-88
‘DLOG’ resource, using, 85-87
3D buttons, 88-89, 92-93
custom colors/font styles, adding, 93-105
examples, 98-105
style definition/offset section, 93-95
style records, 96-97
default item of, 199
drawing, 196-197
items in, 189
accessing, 192-194
finding, based on mouse location, 196
parameterized text, 195
retrieving/setting, 194-195
showing/hiding, 196
static text items, 190, 194
text edit fields, 190, 194-195

type of, 189-190
loading, 191
modal, 186-188
supporting, 208-217
using, 198-201
modeless, 56, 186
using, 201-208
pointers, dialog box, 188-189
records, dialog box, 188-189
types of, 186-187
dialog manager, 29
DialogSelect() routine, 56, 202-204
displaying
controls, 173
dialog box items, 196
information, 33-34
windows, 125
DisposeWindow() routine, 171
distribution and marketing, 399-404
commercial distribution, 399-400
contracts
obtaining, 400-401
terms of, 399-400
registration, encouraging, 403-404
shareware, 401-404
support, offering, 405
target market, defining, 16
‘DITL’ resource, 85, 87-88, 189, 191
DLOG dialog box (ResEdit), 85-87
‘DLOG’ resource, 85-87

DoScoresWindowEvent() routine, 204-205

DrawChar() toolbox call, 284
drawing
controls, 173-174
dialog boxes, 196-197
graphics, 253-281
color, using, 263-268
icons, 276-277
lines, 268-270
ovals, 275-276
patterns, 254-256
pens, using, 261-263
pictures, 277-281, 313-318
rectangles, 270-275
rounded rectangles, 271-275
transfer modes, using, 256-261
menu bars, 146-147
text edit records, pictures in, 313-318
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DrawMenuBar() routine, 147
DrawString() toolbox call, 284
DrawText() toolbox call, 284
‘DRVR’ resource, 145

ellipse, 78-79
EndUpdate() routine, 132-134
environment, compiler/development, 14
errors
determining memory, 39-40
sound manager, 380-381
events, 51-70
activate, 65-66
checking for, 51-56
determining type of, 56-58
keyboard, 61-64
mouse, 58-61, 136-141
operating system, 66
suspend/resume, 382-384
toolbox routines, 66-68
update, 64-65
events manager, 28
extern keyword, 10

F

face, text, 281, 282
file creators, 81-82, 321
file manager, 29
File Open dialog box, 322-324
files, 319-347
closing, 327
creating, 325-326
creator, file, 81-82, 321
cursor during reading or writing of, 332-334
deleting, 326
File dialog boxes, 322-324
File Save As dialog box, 322-323, 324-325
I/O errors with, 330-332
loading, from Finder, 339-341
code examples, 341-346
mark position of, 327-328
opening, 326
reading/writing, 328-330
saving
code example, 334-339

TeachText files with embedded graphics,
346-347
sound effects and size of game, 394
type, file, 321-322
volumes of, 320-321
File Save As dialog box, 322-323, 324-325
file types, 81-82
filter procedures, 197, 199-200
FindControl() toolbox call, 177
Finder icons, 80-84
creating, for games, 83-84
and file type/creators, 81-82
loading files opened from, 339-341
resource types needed for, 82-83
finding
dialog box items, 196
text, 311-313
FindWindow() toolbox call, 58-60, 149
finishing touches, 392
flags, handles, 43-44
Flush command, 362
fonts, 281-283
in dialog boxes, 93-105
examples, 98-105
style definition/offset section, 93-95
style records, 96-97
forks, 71
fragmentation, of heap, 37
freeware, 405
‘FREF’ resource, 82
FrontWindow() toolbox call, 62-64
FSClose() toolbox call, 327
FSDelete() toolbox call, 326
FSOpen() toolbox call, 326
FSRead() toolbox call, 329
FSWrite() toolbox call, 329

G

Galactic Empire, 22, 72, 394
GetAppFiles() routine, 341
GetDItem() routine, 194
GetEOF() toolbox call, 328
GetFPos() toolbox call, 327
GetGDevice() toolbox call, 249
GetGWorld() toolbox call, 243
GetIndPattern() toolbox call, 255
Getltem() toolbox call, 162
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GetPattern() toolbox call, 255
GetPixPat() toolbox call, 255
GetPort() toolbox call, 243
GetResource() toolbox routine, 350
global coordinates, 137-141
global variables, 9, 238-239
goals, setting realistic project, 18
‘GPRM’ resources, 113
graphics, drawing, 253-281

color, using, 263-268

icons, 276-277

lines, 268-270

ovals, 275-276

patterns, 254-256

pens, using, 261-263

pictures, 277-281

in text edit records, 313-318

rectangles, 270-275

rounded rectangles, 271-275

transfer modes, using, 256-261

graphics environment, determining Macintosh,

247-253
graphics ports, offscreen, 229-240
bitmaps, 232-235, 236-237
clipping region, setting, 237-238
code example, 239-240
creating/destroying, 235-236
current port, setting/getting, 237
global variables, 238-239
graphics programs, 14-15
graphics worlds, offscreen, 241-247
code example, 245-247
creating, 242-243
destroying, 244
locking pixmap, 244
setting current world, 243

H

HandleAlertEvent() routine, 219-220
HandleEvent() routine (Desert Trek), 58
HandleKeyEvent() routine, 152
HandleMouseEvent() routine, 151, 204

HandleMouse() routine (Desert Trek), 60-61

handles, 40-46
control, 169
flags, 43-44
locking, 44-46

referencing data elements using, 46
routines with, 42-43
HandleUpdateEvent() routine, 250
header file (H), 9
heap, 36-38
collision of, with stack, 37-38
fragmentation of, 37
help
creating on-line, 393
Desert Trek, 23-24
hiding
controls, 173
dialog box items, 196
windows, 125
hierarchical menus, 157-158
highlighting (menus), 150-151
highlight state, control, 169, 174-175

High Score dialog box (Desert Trek), 99-101

high scores lists, 23, 395
Hungarian notation, 12-13

‘icl4’ resource, 83
‘icl8’ resource, 83
‘ICN# resource, 83
icon masks, 276-277
‘ICON’ resource, 80, 88
icons
alert, 198
color, 80
defining, 80
drawing, 276-277
Finder, 80-84
‘ics4’ resource, 83
‘ics8’ resource, 83
‘ics#’ resource, 83
‘ictb’ resource, 93-105
image masks, 289
information
displaying, 33-34
updating, 131-134
InitGraf() routine, 35
in-memory bitmaps, 232
inserting
menu items, 160-162
text, 303-305
InsertMenu() toolbox call, 161
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Inside Macintosh Series, 408-409
interface, enhancements to user, 395-396
Internet

access to, 15

newsgroups on, 412-413
introduction screens, creating, 393-394
int variable type, 13
1/0O errors, 330-332
IsDialogEvent() toolbox, 56

J

justification, text, 300-301
K

keyboard events, 61-64
menu processing for, 152

L

line height, determining, 301
lines, drawing, 268-270
lineStarts[] field (text edit records), 298
Load command, 362-363, 365
loading

controls, 171

in Desert Trek, 23, 342-346

dialog boxes, 191

files, from Finder, 339-341

menu bars, 147-148

menus, 145, 148

windows, 123-125
local coordinates, 137-141
locked flag, 43-46

MACE (Macintosh Audio Compression and
Expansion compression algorithm), 350
Macintosh
coordinate system in, 225
graphics environment of, determining, 247-
253
platforms, supporting, 16-17
system requirements, 13-14
using standard elements of, 17
Macintosh Audio Compression and Expansion
compression algorithm (MACE), 350

Macintosh programs, structure of, 33-34
Macintosh toolbox. See toolbox calls; toolbox
managers
MacsBug, 14
main() function (Desert Trek), 33
managers, toolbox. See toolbox managers
market for games, 3
marketing. See distribution and marketing
mark position, 327
masks, 84
image, 289
master pointers, 40-42
‘MBAR'’ resource, 76, 79, 146
‘MDEF’ resource, 78
memory, 35-48
allocating, for offscreen bitmaps, 233
errors, determining, 39-40
handles, 40-46
flags, 43-44
locking handles, 44-46
referencing data elements using, 46
routines, 42-43
heap, 36-38
management routines, 46-48
nil/NULL pointers, 38-39
pointers, 39
setting memory blocks, 35-36
and ‘SIZE’ resource, 106-107
stack, 36-38
system requirements, 14
memory manager, 28, 37, 47-48
menus, 143-164
adding apple menu items to, 145-146
Apple, 78
components of, 144
describing, 76-79
determining selected, 152-154
enabling/disabling, 162-163
hierarchical, 157-158
highlighting, 150-151
loading, 145
manually inserting/removing, from menu bar,
156
pop-up, 158-160
selections, handling apple menu, 154-156
submenus, 157-158
menu bars, 76, 144
code example for loading and setting, 147-148
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drawing, 146-147
loading, 147-148
manually inserting/removing menus from, 156
‘MBAR'’ resource, loading, 146
performing operations on, 145
setting, 146-148
menu events, 149-154
determining selected menus, 152-154
highlighting menus, 150-151
keyboard events, 152
mouse down events, 149-150
menu ID, 144, 149-154
menu item ID, 149-150, 152-153
menu items, 144
adding, to apple menu, 145-146
checking, 163-164
enabling/disabling, 162-163
inserting/deleting, 160-162
manipulating, 144
text of, retrieving/setting, 162
menu manager, 28
‘MENU’ resource, 76-79
MenuSelect() routine, 150-151
methods, 8
Metroworks, 411
MIDI files, 351
modal dialog boxes, 186
application, 187-188
supporting, 208-217
using, 198-201
modeless dialog boxes, 56, 186
using, 201-208
MOD files, 351
modifier keys, 62
modulo operator, 69-70
monitor
color, 14
pixel depth of
determining, 249
reacting to changes in, 249-253
mouse, finding dialog box items based on location
of, 196
mouse click events, in content region of window,
136-141
mouse down events, menu processing for, 149-150
mouse events, 58-61
moving
controls, 171-172

windows, 125-126
Multifinder, 143
multitasking environments, “cooperative,” 34
Munger() routine, 312
music, background, 384-390

National Home and School Macintosh Users
Group NHSMUG), 402, 404, 414

national user groups, 413-414

NewControl() toolbox routine, 171, 172

NewGWorld() toolbox call, 244

newsgroups, usenet, 412-413

NGetTrapAddress() routine, 52

NHSMUG (National Home and School
Macintosh Users Group), 402, 404, 414

NiceDelay() routine, 68, 386

nil pointer, 38-39, 124, 218

nLines field (text edit records), 298

noErr, 380

nonuser-interface code, 13

notEnoughBufferSpace (sound manager error), 381

notEnoughHardwareErr (sound manager error),
381

notPatBic, 260-261

NotPatCopy, 259

NotPatOr, 260

NotPatXor, 260

notSrcBic, 260-261

notSrcCopy, 259

notSrcOr, 260

notSrcXor, 260

NULL pointer, 38-39

numbers

converting, to strings, 50-51
generating random, 68-70

O

object-oriented programming, 9-11

offscreen graphics ports. See graphics ports,
offscreen

offscreen graphics worlds. See graphics worlds,
offscreen

on-line help, creating, 393

online service access, 15

OpenDeskAcc() toolbox call, 162
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opening files, 326
OpenPort() routine, 236
operating system events, 66
operating system utilities, 28
operations
bitmap, 286-291
code example, 287-288
CopyBits, 287
CopyMask, 288-290
CopySpeed, 290-291
screen, drawing directly to, 291
on menu bars, 145
on points, 227
on rectangles, 228-229
on regions, 229
ovals, drawing, 275-276
owner, control, 169
owner resource, 84-85

P

paramErr (sound manager error), 381
parameterized text, in dialog boxes, 195
Pascal, 30-33
calling conventions in, 30-32
strings in, 32-33
strings with, 48-49
pascal keyword, 32
patBic, 259
patCopy, 257-258
patOr, 258
patterns, drawing, 254-256
patXor, 258-259
Pause command, 363
PC games, 3
pens, 261-263, 283-284
‘PICT” resource, 80, 88, 277, 278
picture resources, 80
pictures, drawing, 277-281
in text edit records, 313-318
pixel depth of monitor
determining, 249
reacting to changes in, 249-253
pixels, transfer modes for. See transfer modes
pixmaps (pixel maps), 234, 244
platforms, supporting Macintosh, 16-17
PlayBackgroundSound() routine, 388
pointers, 39

dialog box, 188-189
master, 40-42
window, 122-123
points, 283
defining, 224
operations on, 227
pop-up menus, 158-160
PopupMenuSelect() routine, 159
porting, 3
ports, offscreen graphics. See graphics ports, off-
screen
PowerMac, 13-14
private elements, 9-11
processor, Macintosh, 13-14
ProcID property, 91-92
programming conventions. See conventions, pro-
gramming
programming language, choice of, 8-9
programs, structure of Macintosh, 33-34
Pprojects
reusing code from previous, 18-19
setting realistic goals for, 18
PdnRect() toolbox call, 138-139
public elements, 9-11
purgable flag, 43, 44
push buttons, 167
rounded rectangles with, 273

Q

queueFull (sound manager error), 381
QuickDraw, 29, 223-294
bitmap operations, 286-291
code example, 287-288
CopyBits, 287
CopyMask, 288-290
CopySpeed, 290-291
screen, drawing directly to, 291
graphics, drawing, 253-281
color, using, 263-268
icons, 276-277
lines, 268-270
ovals, 275-276
patterns, 254-256
pens, using, 261-263
pictures, 277-281
rectangles, 270-275
rounded rectangles, 271-275
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transfer modes, using, 256-261
graphics environment, determining, 247-253
graphics ports, offscreen, 229-240

bitmaps, 232-235, 236-237

clipping region, setting, 237-238

code example, 239-240

creating/destroying, 235-236

current port, setting/getting, 237

global variables, 238-239
graphics worlds, offscreen, 241-247

code example, 245-247

creating, 242-243

destroying, 244

locking pixmap, 244

pixmap, locking, 244

setting current world, 243
operations

bitmap. See subhead: bitmap operations

on points, 227

on rectangles, 228-229

on regions, 229
points

defining, 224

operations on, 227
rectangles

defining, 225-226

operations on, 228-229
regions

defining, 226

operations on, 229
text, drawing, 281-285
32-bit color, 248
view transition special effect (code example),

292-294
QuickTime movies, 351
Quiet command, 363

radio buttons, 167
random numbers, generating, 68-70
randSeed, 69
records
bitmap, 233-234
control. See control records
dialog box, 188-189
text edit. See text edit records
window, 122

rectangles
control, 169
defining, 225-226
destination, 297
drawing, 270-275
operations on, 228-229
redrawing windows, 131-134
reference constant, control, 170, 176
regions
defining, 226
operations on, 229
ReleaseResource() command, 333
removing. See deleting
Rename() toolbox call, 326
ResEdit, 14, 73-76, 84
creating resource files with, 74
creating resources with, 74-76
ID 128 in, 76
problems with using, 73
resource compilers, 73
resource files, creating, with ResEdit, 74
resource flag, 43, 44
resource fork, 71-73
resource manager, 28
Resource menu, 75-76
resources
‘ALRT,’ 87
‘BNDL,’ 82, 83, 84
‘CDEF,’ 88-89, 92-93
changing ID number of, 76
‘cicn,’ 80
‘CNTL,’ 89-92
creating, with ResEdit, 74-76
custom, 112-118
creating, programmatically, 113-116
example, 117-118
using, 116-117
‘dctb,” 85
‘DITL,’ 85, 87-88, 189, 191
‘DLOG,’ 85-87
‘DRVR,’ 145
for Finder icons, 82-83
‘FREF,’ 82
‘GPRM,’ 113
‘icl4,’ 83
‘icl8,’ 83
‘ICN#,’ 83
‘ICON,’ 80, 88
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‘ics#,’ 83

‘ics4,’ 83

‘ics8,’ 83

‘ictb,” 93-105

‘MBAR,’ 76, 79, 146

‘MDEF,’ 78

‘MENU,’ 76-79

owner, 84-85

‘PICT,’ 80, 88, 277, 278

‘SCRS,’ 113

‘SIZE,’ 106-107, 382

‘snd,” 350-351

‘STR#,” 107-109

‘styl,’ 106

‘TEXT,’ 106, 304, 313-315

‘vers,’ 107-109

‘WIND,’ 106
resProblem (sound manager error), 381
Resume command, 363
resume events, 382-384

reusing code, from previous projects, 18-19

RGB colors, 264-266
rounded rectangles, drawing, 271-275

S

saving files
Desert Trek, 23, 330, 334-339

TeachText files, with embedded graphics, 346-

347

ScoresWindowKeyDown() routine, 206
ScoresWindowMouseDown() routine, 206
screen, drawing directly to, 291
scroll bars, 167

code example, 179-185

values of, 170
scrolling text, 309-311
‘SCRS’ resource, 113
searching/replacing text, 311-313
seeds, 69
SellText() routine, 194-195
SetCurrentA5(), 376
SetDItem() toolbox call, 172
SetFPos() toolbox call, 327-328
SetGWorld() toolbox call, 243, 244
SetPort() toolbox call, 133, 137, 243
SetVol() command, 321
shadowing, 269-270

shareware, 2, 401-404
distributing, 401-402
encouraging registration of, 403-404
registration fees for, 404
ShowAlert() routine, 218

silnvalidCompression (sound manager error), 381

size box, 121
‘SIZE’ resource, 106-107, 382
sizing
controls, 171-172
windows, 126
skill levels
Desert Trek, 21-23
Galactic Empire, 22
SndChennelStatus() routine, 369
SndControl() routine, 365
SndDisposeChannel() routine, 355-356
SndDoCommand() routine, 360-361
SndDolmmediate() routine, 361, 364
SndManagerStatus() routine, 369
SndNewChannel() routine, 353-355
SndPlay() routine, 356-358, 369-370, 377
‘snd’ resources, 350-351
SndStartFilePlay() routine, 370-372
SndStopFilePlay() routine, 389-390
sound channels, 352-356
additional sounds following, 358-359
callback routines for, 375-380
AS world, 376
code example, 378-379
defining routine, 377
processing of routine, 379-380
setting up routine, 377-378
code example, 357-358
creating, 353-355
disposing, 355-356
obtaining information on, 364-369
sending commands to, 359-364
status records of, 365-367
sound effects, 349-390
additional sounds, 358-359

background music (code example), 384-390

disk, playing sound from, 369-375
code examples, 372-373, 374-375
pausing play, 373-374
starting play, 370-372
stopping play, 374
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errors, sound manager, 380-381
and file size, 394
formats, 350-351
ATFF/AIFF-C, 351
MID], 351
MOD, 351
‘snd’ sound resources, 350-351
WAV, 351
playing sound resources, 356-357
suspend/resume events with, 382-384
SoundMacer, 417
sound manager, 29
source file (.C), 9
srcBic, 259
srcCopy, 257-258
srcOr, 258
srcXor, 258-259
stack, 36-38
collision of, with heap, 37-38
static keyword, 10
static text fields, 190
static text items, 190, 194
strings, 48-51
numbers, converting to, 50-51
in Pascal vs. C, 32-33
‘STR# resources for defining, 109-112
StringWidth() toolbox call, 284
‘STR# resources, 109-112
style, setting text, 307-308
‘styl’ resource, 106
submenus, 148, 157-158
support, offering software, 405
suspend events, 382-384
Symantec, 411
System 7, 51, 143
system requirements, 13-14

T

Tab key, 88
target market, defining, 16
target text, 312
TeachText, 82, 346-347
technical notes, 409
teLength field (text edit records), 298
testing, 396-399
beta-testers, 15
feedback, getting, 398-399

finding testers, 396-397
managing testers, 397-398
text, 295, 300-318. See also text edit records
accessing, 311
adding, 303-305
character coordinates, using, 301-302
deleting, 305-307
drawing, 281-285
justifying, 300-301
line height, determining, 301
menu item, getting/saving, 162
scrolling, 309-311
searching for and replacing, 311-313
selecting, 302-303
style of, setting, 307-308
TextBox() toolbox call, 284
TextEdit, 29
text edit fields, 190, 194-195 .
text edit records, 296-298
accessing text in, 311
character coordinates in, 301-302
creating, 298-299
deleting text from, 305-307
drawing pictures in, 313-318
inserting text into, 303-305
justifying text in, 300-301
line height in, 301
removing, 299-300
scrolling text in, 309-311
searching and replacing text within, 311-313
selecting text within, 302-303
synchronization of, with scroll bar value (code
example), 309-311
text styles within, 307-308
updating, 300
TextFace() toolbox call, 283
TextFont() toolbox call, 283
TextMode() toolbox call, 283
“TEXT" resources, 106, 304, 313-315
TextSize() toolbox call, 283
TextWidth() toolbox call, 285
Think C, 74, 81, 382
3D buttons, adding, to dialog boxes, 88-89, 92-93
3D Buttons CDEF, 417
TickCount() toolbox routine, 69
title, control, 171, 176
title bar, 121
Title property, 90-91
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Toolbox, 5
toolbox calls, 27
and events, 51-68
activate events, 65-66
checking for events, 51-56
keyboard events, 61-64
mouse events, 58-61
operating system events, 66
routines, event-related, 66-68
type of event, determining, 56-58
update events, 64-65
groupings of, 28-29
and memory, 35-48
errors, determining memory, 39-40
handles, 40-46
heap, 36-38
management routines, 46-48
nil/NULL pointers, 38-39
pointers, 39
setting memory block, 35-36
stack, 36-38
Pascal with, 30-33
calling conventions, 30-32
strings, 32-33
random numbers, generating, 68-70
strings with, 48-51
toolbox managers, 28-30. See also specific man-
agers, e.g.: sound manager
initializing, 34-35
Total Load command, 363, 365
TrackControl() routine, 183-184
transfer modes, 256-261
notSrcBic and notPatBic, 260-261
notSrcCopy and NotPatCopy, 259
notSrcOr and NotPatOr, 260
notSrcXor and NotPatXor, 260
srcBic and patBic, 259
srcCopy and patCopy, 257-258
srcOr and patOr, 258
srcXor and patXor, 258-259
type, file, 321-322
type, item, 189-190

U

update events, 64-65
windows, 131-134
UpdateScoresWindow() routine, 206-207

usenet newsgroups, 412-413

user groups, national, 413-414

user interface, enhancements to, 395-396
user-interface code, 13

utilities, operating system, 28

\')

values, control, 170, 175-176
variables, global, 9, 238-239
var keyword, 30, 31
Vegas Trek, 117-118
‘vers’ resource, 107-109
viewRect field (text edit records), 298
visibility, control, 169
volumes, 320

current, 320-321

name of, 320

reference number of, 320

W

Wait command, 364

WaitNextEvent() routine, 52-56

WAV files, 351

Web sites, 413

window manager, 28

windows, 119-141. See also dialog boxes
active, 126-128
black-and-white vs. color capable, 123, 124
changing z-order of, 128
code examples, 129-130, 134-136
components of, 120-121
displaying, 125
function of, 119
global/local coordinates in, 137-141
hiding, 125
loading, 123-125
and mouse click events, 136-141
moving, 125-126
overlapping, 120
pointers, window, 122-123
records, window, 122
setting properties of, 128-129
sizing, 126
and update events, 131-134
validating/invalidating portions of, 132-133
zooming, 126
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‘WIND’ resources, 106
worlds, offscreen graphics. See graphics worlds,

offscreen
v
Yahoo Web page, 413
4

zoom box, 121
zooming, with windows, 126
z-order, 124, 128






Macintosh ¢

[

ah

acintosh Game Programming Techniques
is an excellent introduction to the world of
programming games for the Macintosh.
Programming games requires a mindset
and a set of skills different from those required by almost
any other type of application development. Game
programmers need to focus on graphics, sound, and
interacting with the user in real-time. The Macintosh also
adds additional tools for the programmer to learn—like
QuickDraw, A5 pointers fo global variables, and memory
management techniques different from other platforms.

Inside, you'll learn how to re-create the “look and feel”
that Mac users have come to expect. You'll also create a
complete game from start o finish incorporating everything
a game should have—graphics, sound, and game
intelligence. You'll discover how to let the game interact
with the user, without freezing due to excessive input.
You'll learn the techniques that are required to program
for the Macintosh like using Toolbox routines, QuickDraw,
and digitized sound.

CARY TORKELSON is a design analyst for Dean Witter and a prolific
Macintosh game Shareware author. He is a regular columnist with
Home and School Mac, a magazine published by the National Home
and School Macintosh User Group.

The CD-ROM contains the complete
source code for Torkelson's popular
game DesertTrek as well as Symantec C++ Lite
for the Power Macintosh. Also included are
additional games demonstrating different game
design techniques including Galactic Empire,
Pegged, and MacMines.

Cover design by Gary Szczecina
Level | Cover art by Peter Kuper, The Image Bank

N~

Beginner /Intermediate |

-

i e—— MST =

|

[ E

Macintosh _I

PROGRAMMING Technique

> Learn to program game

intelligence

Create user interaction
without overloading
input

Incorporate digital sound
with your program

Master dialogs, modeless
dialogs and other forms
of user input

Create menus that your
users will find natural
and easy to follow

Use 32-bit QuickDraw
including CopyBits and
CopyMask to create
exciting graphics

Manage memory
efficiently

Create and manage
resources effectively

US 539 95

ISBN 1-55851-461-9

00
l\ ” \ w I '90‘000

1558"51




