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Technote 1124

New Sound Input Driver Features
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Summary

Background of the Changes

Developers have asked for faster, more flexible sound input drivers with more useful features. The new
PCI sound input drivers are the first step towards addressing these requests.

One request was for reduced latency between when the recording starts and when the application gets
the first bit of recorded data.

Another request was for an interrupt buffer that was an integer power of 2 so that algorithms such as
fast Fourier transforms could work more efficiently.

Users requested a simpler sound input model; existing drivers made it too hard to configure the Mac for
simple audio tasks, such aslistening to a CD or adjusting the computer's volume. Appl€'s support
representatives frequently answered calls from users who were unable to listen to an audio CD. This
problem is addressed by the new sound input drivers as well.

Thefina change, the removal of the sound input driver'sinterface (thesi Opt i onsDi al og), was
requested by engineering so that sound input drivers could more closely conform to standard driver
restrictions (like not caling Modal Di al og).

Note:

Do not rely on checking the Mac OS version to determine which Sound Manager features are available.
Update your code as if these changes were universal. While the sound input drivers changed for Mac
0S 8.1, these changes could be applied to older versions of the Mac OS through an update to the
Sound Manager system extension.
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The Changes

L atency Reduction

One of the most common requests was for reduced interrupt latency in sound input and output
(playback). This has been addressed by reducing the size of the hardware interrupt buffer from 1056
samples to 512 samples when virtual memory is off. When VM is on, the buffer size is 4096 samples,
which is areduction from its previous vaue of 4224 samples.

The number 512 was chosen for two reasons. By reducing the size of the buffer by approximately 50%,
interrupt latency was reduced by 50% as well. Now sound interrupts happen approximately every 11
milliseconds instead of every 22 milliseconds (for 44.1KHz sound). This allows recorded data to be
given to the application with less latency and allows for sounds being played to start sooner.

The second reason the buffer size was reduced to 512 samplesisthat 512 is ainteger power of 2, which
isimportant to developerstrying to do real time analysis of the sound being recorded. The algorithms
that are used to do this type of analysis (i.e., fast Fourier transforms) frequently require buffers that are
an integer power of two. By adjusting the sound driver's buffer size, the devel oper no longer hasto do
any complicated buffering of datain their interrupt callback routine. Use the si Har dwar eFor mat
selector to check the playback hardware buffer size and si Devi ceBuf f er | nf o to check the input
hardware buffer size.

Options Dialog Removed

Thesi Opti onsDi al og selector has been removed from the PCI sound input driver. It was removed for
two reasons.

1. Driversshould not have a user interface (in fact, native device drivers ('ndrv') are not permitted
to cal Modal Di al og).

2. Dialogs were not consistent between different Macintosh computer models.

It was felt that developers could provide a better interface than the si Opt i onsDi al og interface, either
through their own creation or the use of QuickTime's SequenceGrabber dialog.

New Ways to Select an I nput Source

Developers asked for auniform way to select sound input sources. This has been accomplished with the
si OSTypel nput Sour ce and si OSTypel nput Avai | abl e selectors. Developers can now choose an
input source by a standard oSType rather than by its name (which often changes across systems and
getslocalized).

Simpler Sound M odel

Another change which helps to simplify the sound model on the Macintosh isthat separate volume
controls for the headphones and internal speaker have been merged into one control. Thereis no longer
support for setting the headphone volume independently of the internal speaker's volume (because users
were often confused by which volume dlider they needed to adjust to get the proper volume level), or
for controlling the mute state of the internal speaker when headphones are plugged in.

How to Gracefully Cope With These Changes

L atency Reduction

Dealing with the driver'sinput buffer change should not present any problems. For the most part,
applications won't natice that anything has changed. The few applications that do care about the
interrupt buffer size should aready be calling SPBGet Devi cel nf o with thesi Devi ceBuf f er I nf o
selector to get the size of the interrupt buffer. Correct code will adjust to the new buffer size without any
modifications.

Options Dialog Removed
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Theremovd of thesi Opti onsDi al og selector requires the application developer to create an interface
to properly configure the sound input driver for recording. The developer can no longer call
si Opti onsDi al og or rely on some other software to configure the sound input driver.

There seemsto be alot of confusion on the point of how to properly configure the sound input driver.
Keep these simple rules in mind when designing your application:

1. Never assume that the sound input driver retainsits settings after being closed.
2. Never rely on some other program to set the sound input source for you.

3. Never rely on some other program to set the playthrough state for you.

4. Never assume the state of the sound input driver.

Under these simplerules, it is clear that relying on the user to set the sound input source through
Monitors & Sound or the Sound control panel isthe wrong thing to do: it breaks thefirst three rules.

The correct way to configure the sound input driver isto present an interface of your own creation, or
QuickTime's SequenceGrabber interface, to the user. The minimum required interface must allow the
user to select the desired input source and playthrough state. Once the input source and playthrough
state (sample rate, sample size, number of channels, etc.) is set, do not close the input driver, asthereis
no guarantee that when the driver is reopened that the driver will default to the settings the user
instructed your program to make. If you must close the input driver, reset it to the chosen configuration
when you reopen it.

New Ways to Select an | nput Source

To makeit easier for application writers to choose the correct input source the new PCI sound input
drivers implement two new selectors that work with OSTypes for selecting the input source. These new
selectors are:

® si OSTypel nput Source = FOUR_CHAR_CODE(' i npt')
® si OSTypel nput Avai | abl e = FOUR_CHAR_CODE(' i nav')

Thesi 0sTypel nput Sour ce selector allows you set the input source by passing an 0sType rather than
an input source number. Thisis very useful considering the fact that same input source, such asthe
external microphone, could have radically different source numbers depending on what Mac you are
running on. Thesi OSTypel nput Sour ce selector currently uses these constants to specify an input
source (from Universal Headers 3.1):

enum {
kNoSour ce
kCDSour ce
kExt M cSour ce
kRCAI nSour ce
kTVFMIuner Sour ce
kDAVI nSour ce
kI nt M cSource
kMedi aBaySour ce
kModenour ce
kZoonVi deoSour ce

FOUR_CHAR_CODE( ' none'),
FOUR_CHAR CODE('cd '),
FOUR_CHAR CODE('emic'),
FOUR_CHAR _CODE("irca'),
FOUR_CHAR_CODE('tvfni),
FOUR_CHAR _CODE( ' i dav')

FOUR_CHAR CODE("imic'),
FOUR_CHAR_CODE( ' nbay'),
FOUR_CHAR_CODE( ' nodni ),
FOUR_CHAR_CODE( ' zvpc')

I

Thesi OSTypel nput Sour ce selector can be used with both SPBSet Devi cel nf o and
SPBGet Devi cel nf o, while si OSTypel nput Avai | abl e can only be used with the SPBGet Devi cel nf o
cal asit returnsthelist of OSType selectors that can be used on the current Mac.

For more information about how to usethe si CSTypel nput Sour ce and si OSTypel nput Avai | abl e
selectors see the Sample Code section and Q& A SND12.

Y ou can aways attempt to use these selectors without doing any Sound Manager/Sound Input Manager
version checking beforehand. If an error is returned when you attempt to use these selectors, the sound
input driver doesn't support these new selectors and you will have to have afallback plan (like putting
up adialog for the user to select an input source) for setting the sound input source.
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Simpler Sound M odel

Theremoval of independent volume controls for the headphones and internal speaker was done to give
users an interface more consistent with other audio hardware, such as home stereos. In this audio
model, when headphones are plugged in, the main unit's speakers are disabled and the volume control
now controls the headphone volume. It's a simple concept, like the one button mouse: with only one
volume control you always know which oneto use. Any API calls which affect the volume of the
internal speaker also set the volume of the headphones and vice versa. There is no way to adjust the
volumes independently; that feature has been removed.

This aso allows the sound model to remain consistent with Macintoshes that physically don't allow for
independent volume control of the headphones and internal speakers or which physically disconnect the
internal speaker when headphones are plugged in.

Sample Code

Here is some sample code showing how to access the OsType array that is returned from
si OSTypel nput Avai | abl e.

static OSErr Get Soundl nput Sour ceNanmes (1l ong si Ref Num Handl e *sour ceNanes)

OSEr r err;
/1 silnputSourceNanes will return a structure that |ooks |ike:
/1 struct {
/1 short nunmNanes;
/1 PStri ng nanes[ numNanes] ; /|l <<== these are packed pascal strings
Iy
if (sourceNanes !=nil) {
err = SPBCet Devi cel nfo (si Ref Num sil nput Sour ceNanes, sour ceNanes);
}
#i f DEBUG
if (err == noErr)
{
char sour ceNane[ 255] ;
| ong of f set;
short nunNanes;
i nt i;
printf ("\'nThe sound input source nanes are:\n");
numNanmes = (**(short***)sourceNanes)[0];
of fset = 2;
for (i =0; i < nunNanes; i++)
{
SInt32 strLen = ((char*)(**sourceNanes))[ of fset ++];
Bl ockMoveDat a (&((char*) (**sourceNanes))[of fset],
sour ceName, strlLen);
sourceNane[strLen] = 0;
printf (" 9%\n", sourceNane);
of fset += strlLen;
}
}
#endi f

return err;

Hereisasampleillustrating a basic technique to create your own sound input options dialog. First, get the
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list of sound input source names and turn that list into amenu (in this case a pop-up menu), insert that
menu into a dialog and then display the dialog. Once the dialog has been dismissed, if the user did not
cancel it, you use Get Cont r ol Val ue to know which menu item they selected and then pass this value with
thesi I nput Sour ce selector to have the sound input driver use that input source. No re-mapping of the
value from the menu is necessary because the sound input driver returnsthe list of names in the same order
assi | nput Sour ce selectsinput sources.

#def i ne kSour ceNanesMenu
#defi ne kPl ayThr uCheckBox

if (namesMenu !'= nil) {

}

of fset = sizeof (short);
for (i =0; i < (*(short**)sourceNanes)[0]; i++) {
& (unsi gned char*) (*sourceNanes))[of fset]);
of fset += (*(char**)sourceNanes)[offset] + 1;

AppendMenu (nanesMenu,

3
4

OSErr DoSoundl nput Confi g (| ong soundl nput Devi ce) {

OSEr r err = noErr;
Rect box;
Handl e sour ceNanes;
MenuHandl| e nanesMenu;
Cont r ol Handl e control;
Di al ogPtr opti onsDi al og;
| ong of f set,
[
short type,
i nput Sour ce,
itenHit,
pl ayThruSt at e;
Bool ean done = fal se;

err = Get Soundl nput Sour ceNanes (soundl nput Devi ce, &sourceNanes);

nanesMenu = NewMenu (kNanesMenu, nil);

/1 skip over count field

I nsert Menu (nanesMenu, hierMenu);

optionsDi al og = Get Newbi al og (kOpti onsDi al og,

(Handl e) control, &box);

Set Cont r ol Val ue (control, inputSource);

(Handl e) control, &box);

if (playThruState > 1)
pl ayThruState = 1;
Set Control Val ue (control, playThruState);

Set Di al ogDef aul tltem (optionsbhi al og, ok);
ShowwW ndow (opti onsDi al og);

whil e (done == false) {
Modal Dial og (nil, &tenHit);

switch (itemHt) {

case ok:
err = noErr;
done = true;
br eak;

case cancel :
err = user Cancel edErr;
done = true;
br eak;

case kPl ayThruCheckBox:
type = chkCtrl;

Cet Di al ogltem (optionsDi al og, kSourceNamesMenu, &type, &

err = SPBGet Devi cel nfo (soundl nput Devi ce, silnput Source, & nputSource);

Cet Di al ogltem (optionsDi al og, kPl ayThruCheckBox, &t ype, &

err = SPBGet Devi cel nfo (soundl nput Devi ce, siPlayThruOnOff, &playThruState);

nil, (WndowPtr)-1L);
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Cet Di al ogltem (optionsDi al og, kPl ayThruCheckBox, &
type, &(Handle)control, &box);

Set Cont rol Val ue (control, !GetControl Value (control));

br eak;

}

if (err == noErr) {
Cet Di al ogltem (optionsDi al og, kSourceNanesMenu, &
type, &(Handle)control, &box);
i nput Source = Get Control Value (control);
err = SPBSet Devi cel nfo (soundl nput Devi ce, silnputSource, & nputSource);

if (err == noErr) {
Cet Di al ogltem (optionsDi al og, kPl ayThruCheckBox, &
type, &(Handle)control, &box);
pl ayThruState = Get Control Val ue (control);
if (playThruState == 1)
pl ayThruState = 7;
err = SPBSet Devi cel nfo (soundl nput Devi ce, siPlayThruOnOff,
&pl ayThruSt ate) ;

}

Di sposeDi al og (optionsDi al og);
Di sposeMenu (namesMenu);

}

return (err);

Additional Notes & Comments

As always, QuickTime exists to make dealing with audio (either playing or recording) easier. If your
application only requires simple recording, you may wish to use QuickTime to do that recording.
QuickTime supplies a standard user interface that can be accessed viaone simple call,

SGSet ti ngsDi al og, and QuickTime allows applications a simple way to record sound without having
to know anything about the hardware the application is running on.

Summary

The changes to the PCI sound input drivers do not have to mean pain and suffering for you and your
usersif your application allows the user to configure the sound input driver from your application.
However, if your application relies on other software to configure the sound input driver for you, now
isthe time to update your application to correctly handle all sound configuration itself.

Further References

e Technote 1108: Unknown Sound Features

e Technote 1048: Some Sound Advice: Getting the Most Out of the Sound Manager
e Inside Macintosh: Sound

e Inside Macintosh:QuickTime

Downloadables

E Acrobat version of this Note (40K)
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