






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Part I: Using the Mac
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Where to Learn More About MIDI

If you want to learn more about computer music not at the expense of the creative aspects of music
applications and synthesizers, consider subscribing making. For a complete guide to making music on
to Keyboard magazine (Cupertino, CA) or Electronic the Mac, read Macworld Music & Sound Bible, also
Musician (Emeryville, CA). Both magazines review from IDG Books Waorldwide.

the latest in synthesizers and computer software, but

Applying Digital Sound

The Mac is not only transforming the way you create and perform music, it’s also
changing the way you record and listen to sound in general. As with music and
MIDI, digital audio can play so many roles that it may help if T summarize each one
before taking a closer look at just how digital sound is produced.

Education

Digital sound is used to teach concepts that are difficult to grasp through written
words or pictures. What does a red-tailed hawk sound like? How are numbers
pronounced in Spanish? What's the difference between legato and staccato? For
explaining concepts like these, a sound is worth a thousand words.

Entertainment

Digital sound enlivens games with realism that phony beeps and squawks can’t
match. In some arcade games, for example, you hear the screaming of fighter jets
and the wash of helicopter blades. In Microsoft’s Flight Simulator, you hear a digi-
tized airplane engine and the skid of your landing gear.

.
Music
In music, digital sound plays three roles. On one level, it makes possible
Broderbund Software’s remarkable Jam Session, whose digitally recorded instru-
ments turn the Mac into a six-piece band that can make even novice musicians
sound good. On another level, the Mac’s sound features enable musicians to alter



Chapter 22: Music and Sound

sounds played by digital sampling keyboards such as those made by Ensoniq, E-mu
Systems, Roland, Kurzweil, and others. On still another level, some additonal
hardware can turn the Mac into a professional audio workstation that can record

and play back sound with the fidelity of a compact disc.

Business

Digital sound can enliven business presentations and training software. But adding
the dimension of sound means donning yet another hat. You may already be play-
ing photographer, videographer, graphic artist, writer, and producer. Recording
your own soundtracks means becoming a recording engineer, too. You can bypass
much of the work by using prerecorded music clips, but it still helps to understand
technicalities such as volume levels, sampling rates, and MIDI.

Science

Scientists and medical researchers use Mac sound products to analyze brain waves
and study heart rhythms. And at Scotland Yard, some cutting-edge criminologists
are using Macs to view and analyze voiceprints, which depict the characteristics of
an individual’s voice. Like fingerprints, no two are alike.

Sampling Some Technicalities

To understand how the Mac records and plays back sound, think of a movie. By
taking 24 photographs per second, a movie camera captures a reasonably accurate
sampling of the action in front of it. When those samples are played back, the illu-
sion of smooth motion is created.

Digital audio recording

Digital audio also samples motion, like the moving air molecules that make up
sounds. Vibrating objects — whether strings, saxophone reeds, vocal chords, or
slamming car doors — produce sound waves, variations in air pressure that travel
outward from the sound source like the ripples from a stone dropped into a pond.

A digital audio recorder samples these sound waves thousands of times per second.
Each sample is a digital image of the sound at a given instant (see Figure 22-7
“Snapshots of Sound”). The samples, each recorded as a series of bits, are stored in
memory and can be manipulated. Bits can be added or removed, their order can be
altered, or their very values changed. Each modification alters the overall image of
the sound wave, so when the samples are played back, you hear a different sound.
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Figure 22-7: Snapshots of Sound  Sound-editing programs graphically display sampled sounds and
let you edit them. At top, 10 milliseconds of a sampled sound have been selected in Passport

Design's Alchemy. At bottom, Digidesign’s Sound Designer Il depicts how a sound changes over time
using a sound-analyzing technique called a fast Fourier transformation, or FFT.
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If you use a PowerBook in meetings, you may want start-up chord, insert a miniplug in the PowerBook's
to turn the speaker volume down all the way to avoid  audio output jack (on the rear panel) to disable the
annoying colleagues with occasional error beeps —  speaker entirely.

especially if you've customized your beep to sound
like The Three Stooges’ Curly Howard. But the
original PowerBooks have a quirk: If you start up or
restart with the speaker volume all the way down,
you get a full-volume start-up chord. If you have to
restart or start up your PowerBook during a meeting
and you don't want to disrupt the proceedings with a

Being Seen, Not Heard

Apple fixed this problem with the PowerBook Duo
line as well as the PowerBook 160, 180, and later
medels. If you choose the Simple Beep sound and
turn the volume down all the way, the PowerBook
starts up without a peep.

Sampling rates and resolution

With movies, taking too few pictures per second results in jittery, unrealistic mo-
don. With sound, taking too few samples per second results in a distorted re-
cording that doesn’t faithfully convey all the frequencies present in the original
sound. The faster the sampling rate, the more accurate the recording, and the better
the recorder is able to capture the highest frequencies. Compact discs are recorded
at a rate of 44,100 samples per second, or 44.1KHz. Without specialized sampling
hardware, most Macs’ maximum sampling rate is 22KHz — too slow for record-
ing-studio quality, but fast enough to enable the Mac to sound at least as good as an
ordinary table radio.

Another factor that influences digital sound quality is the sampling resolution — the
number of bits assigned to each sample. These bits store information about the
sample’s amplitude, or loudness. The more bits assigned to each sample, the more
accurately the recorder can store and recreate the original sound’s variations in
loudness. A compact disc player (and an AV Mac) has a 16-bit sampling resolution,
enabling it to reproduce thousands of distinct volume levels. Non-AV Macs have
8-bit sampling resolution; they re-create only 256 volume levels. When a given
sample’s amplitude lies between two levels, it’s rounded to the nearest one. This
rounding of amplitude information, called quantization, causes distortion.
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More Required Equipment

Before digitally recorded sound can be played back, the discrete bits of digital data
generated during sampling must be translated back into continuously varying vol-
ume levels. This job is performed by a hardware component called a digital-to-
analog converter. Because all Macs contain one, they can play digital sound without
additonal hardware. For better sound quality, however, you can attach the Mac to
a stereo system or external amplifier as shown in Figure 22-8 “Wired for Sound.”
You might also consider Apple’s AudioVision monitor, which contains a pair of
great-sounding speakers and provides convenient front-panel controls for adjusting
volume. The AudioVision monitor also contains a built-in microphone similar to
the one that accompanies an AV Mac.

To record sound, the Mac needs an analog-to-digital converter, which measures
the voltage levels coming from a microphone or other sound source and translates
them into digital data. Such hardware is built into most current Mac models, which
provide a three-conductor audio input jack that supplies power to the microphone.
The microphone itself is a sensitive electret condenser microphone not much big-
ger than a large button. An adapter cable, available separately, lets you connect a
stereo and other audio sources, and merges the left and right audio channels into a
single channel.

WIRED FOR SOUND

Stereo receiver

Miniplug
Phona plug

For better sound quality, connect a Mac to a stereo system. For monophonic Macs, one cable has a
18-inch miniplug on the Mac end, and a phono plug (Radio Shack catalog number 42-2444) on the
other end (A). The other cable is a *Y" adapter with a phono plug on one end and two phono plugs
llﬂadio Shack number 42-2435) on the other (B). For stereo Macs, all you need is a cable with a
/8-inch stereo miniplug on the Mac end and two phono plugs {Radio Shack number 42-2475) on the
other (C). Important; Before turning your stereo on, turn its volume contral all the way down and use
the Mac's Sound control panel to turn the Mac's speaker volume all the way down. Then turn the
stereo on and adjust its volume and the Mac's to a comfortable listening level.

Figure 22-8: Wired for Sound
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In System 6.0.7 and later versions, the Mac’s Sound Manager (the portion of the
Toolbox that handles audio recording and playback) also offers a compression
feature that decreases storage requirements (and fidelity) by assigning fewer bits to
each sample. Called Macintosh Audio Compression and Expansion (MACE)
scheme, it enables sound to be compressed by 3:1 or 6:1 ratios.

The Sound control panel lets you record your own beep sounds. When you click
its Add button, a recording dialog box appears that lets you choose the desired
recording settings and adjust the record volume (see Figure 22-9 “Now Record-
ing”). The Mac’s Clipboard also supports sound, so you can cut and paste sounds
between applications that support it.

Although the input circuitry in most Macs supports monophonic recording only,
stereo recording is possible by combining the built-in microphone with Macro-
media’s MacRecorder Sound System Pro — the most popular third-party
recording hardware for the Mac.

Recording CD-quality sound with an AV Mac

An AV Mac such as a Centris 660AV or Quadra 840AV can record and play back
CD-quality audio with no additional hardware. An AV Mac contains an analog-to-
digital converter as well as an audio input jack that accommodates a microphone or
other audio source. If your AV Mac has a CD-ROM drive, you can use the Sound
control panel to record audio directly from a compact disc (see Figure 22-9 “Now
Recording™).

Figure 22-9: Now ﬁ y
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The AV Macs include a microphone specially designed for PlainTalk speech recog-
nition (described in Chapter 34). Technically, the microphone has a unidirectional
pickup pattern with noise-cancelling features. This means the microphone does not
pick up sounds that aren’t coming from directly in front of it — an important fea-
ture for speech recognition. (You don’t want a colleague’s yelling “T quit!” to cause
your favorite program to do the same.) The new microphone also works with the
Color Classic but not with other existing Macs, nor does the microphone that
comes with other Macs work on an AV Mac.

Other factors besides sampling resolution and rate influence sound quality — just
because a computer supports 16-bit, 44KHz sampling doesn’t necessarily mean it’s
a professional-level digital audio recorder. According to Apple, an AV Mac has a
signal-to-noise ratio of 85 decibels (db). A CD player’s S/N ratio is about 90 to 95
db — only slightly better. (For comparison’s sake, a stereo cassette deck’s S/N ratio
is about 60 db.) So to produce final masters, a recording studio may still prefer to
use a high-end digital audio system such as those offered by Digidesign. But if
you're a musician producing your own CD, you’ll probably be more than sadsfied
with the audio from an AV Mac. Note that a program developed before the AV
Macs’ release may not support the machines’ recording features. Generally, any
program that supports Sound Manager 3.0 (which the AV Macs use) will work.
(SoundEdit Pro versions 1.0.5 and later are AV-compatible, as are Adobe Premiere
3 and OSC’s Deck, both discussed later in this chapter.)

The MacRecorder Sound System Pro

The MacRecorder hardware is a box slightly larger than a cigarette pack. Besides
the analog-to-digital converter, it contains a filter that removes high frequencies
that can’t be accurately sampled at 22KHz. Completing the package are a small
microphone, a volume control, and jacks for an external microphone, tape re-
corder, or other sound source.

Editing sound with SoundEdit Pro

The SoundEdit Pro application is your primary link to the MacRecorder hardware.
SoundEdit Pro displays a recorded sound as a waveform (see Figure 22-10 “Riding
the Waveform”). You can zoom in on the waveform display to look at an individual
cycle (one back-and-forth phase of the sound’s vibration), or zoom out to see the
entire recording. You can select part or all of the waveform and cut or copy it to

the Clipboard to rearrange the notes in a musical passage or the words in a phrase.
You can also modify the sound, adding reverb to simulate a concert hall, or filtering
certain frequencies to improve the sound quality. You can even reverse the sound
to make it play backwards.
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Figure 22-10: Riding the Waveform The graphic display of a sound is called its waveform. Here
are two waveform displays of the same sound, displayed by SoundEdit (part of Farallon Computing’s
MacRecorder package). The top window shows the entire recording; the bottom shows a small
portian of it

The MacRecorder also includes a system extension that lets you use the enhanced
sound features in System 6.0.7 and later. With the MacRecorder hardware and
driver software installed, your older Mac can act as if it came with a microphone
and sound-input circuitry.

Recording in stereo

With two MacRecorders you can record in stereo. (In theory, you can record in
stereo with one MacRecorder by recording each channel separately, but synchro-
nizing the channels is difficult.) You can play back stereo sounds on any Mac with
stereo playback features — a list that includes the SE/30, the LC520, the Mac II
family, the Quadra family, and the Centris family.

But be forewarned that digital sound devours disk space. With a 22KHz sampling
rate, one second of sound uses 22K of memory and the same amount of disk space
(double that for stereo). When you’re willing to trade fidelity for longer recording
dmes, SoundEdit lets you specify sampling rates of 11, 7, and 5KHz as well as one
of several compression ratios.
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Getting the Best Recording

This section contains some tips for getting the best-quality results from a
MacRecorder and SoundEdit Pro. The basic concepts discussed here apply to
other sound-recording hardware and software.

Check your levels

Before you hit SoundEdit Pro’s Record button, click the Controls palette’s level
test button and adjust the recording level. If the level is too high, loud portions of
the sound are clipped and sound distorted (see Figure 22-11 “Setting Levels”). If
the level is too low, the sound won’t be loud enough and background noise and any
digital distortion will be proportionally louder.

If you're using a MacRecorder, you can adjust the recording level using the volume
knob. You can’t adjust the level if you’re using the microphone that accompanied
the Mac; your narrator needs to speak more loudly or more quietly, or you need to
adjust the position of the microphone.

[
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Figure 22-11: Setting Levels The sound in the top window was recorded at too high a
volume setting: Note how the waveform seems to crash into the upper and lower edges of
the display. The sound in the middle window is too quiet: Notice that the loudest portions of
the waveform aren’t that much louder than the background noise. The sound in the bottom
window was properly recorded: The waveform peaks almost reach the top and bottom of
the display.
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Editing Sound

After recording, you can not only save disk space by removing silences between sounds,
but you can remove silences to adjust sounds so they begin where they should.

To remove a silence:

1. Select the appropriate region.
(In this example, roughly one second of silence has been se-
lected in Macromedia’s SoundEdit Pro.)

2. Press the Delete key.
Silence is as hard for the Mac to reproduce as sound. In the

following example, note the slight waviness in the selected
passage. When played, it sounds like static.

To fix the problem:
1. Select the portion that should be silent.
2. Choose SoundEdit's Silence command.
For smooth results, you may want to use the Envelope command

to introduce a brief fade out and fade in on either side of the
silence.

Speaking of microphone positioning, locate yours at least a few inches from the
narrator’s mouth to avoid breathy results. As a test, record the phrase “pretty pop-
pies.” If the result sounds like a hurricane, back off. Finally, move as far away from
the Mac as possible to avoid recording hard disk and fan noise. If you're stll pick-
ing up Mac noise, consider turning the Mac off and using a high-quality audio tape
recorder to make the recording. Then connect the recorder’s line-output jacks to
your Mac or MacRecorder and digitize the results.
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The Formats of Sound

Every program category has its standard file formats, and sound-editing software is
no exception. Although the SoundEdit application has its own file format, it also
supports two important standard formats — SND resources (also known as sound
or ‘snd’ resources) and Audio Interchange File Format.

If there’s a sound you want to use as a system-error beep in a HyperCard stack, you
must save it as an SND resource. Technically, two types of SND resources exist.
Format 1 resources are generally system beeps, and Format 2 resources are used by
HyperCard and other sound-playing applications. (Historical note: In the early
days of digital Mac sound, the distincdon was more important; you couldn’t use
Format 2 SND resources as system beeps. Beginning with System 6.0.2, however,
Apple made the Mac’s Sound Manager a bit less picky. With System 6.0.2 and later
versions, you can use either format for system beeps.)

The Audio Interchange File Format (commonly referred to as either AIFF or Au-
dio IFF) lets one program open a digital recording created by another program.
You can find support for AIFF files in professionally oriented sound software such
as Passport Designs’ Alchemy and Digidesign’s Sound Designer. AIFF is a pre-
ferred format for swapping files between such programs because it supports stereo
recordings and 16-bit sampling resolution; SND resources can be stereophonic or
monophonic, but they support only 8-bit resolution.

Sound at the High End

MacRecorder and the microphone that accompanies most Macs aren’t intended for
professional audio applications. If you don’t have an AV Mac and you want to reach
the upper strata of Mac digital audio, you need more sophisticated hardware such
as Digidesign’s Audiomedia IT board, which is compatible with most NuBus-
equipped Macs. Audiomedia IT contains a Motorola digital signal processing chip, a
microprocessor designed for the data-shuffling demands of digital audio. (Audio-
media L.C, a version of the board for the Mac LC family of machines, is also
available.)

CD-quality stereo

The Audiomedia IT board enables the Mac to record and play back stereo CD-
quality audio directly to and from a Mac’s hard disk. Thus, sound length is limited
only by available disk space. You still may feel rather limited, however: A one-
minute monophaonic recording uses 10MB of disk space; double that for stereo.
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On the back of the Audiomedia II board are a microphone jack and six RCA jacks.
Two are inputs that accept audio from a tape deck, compact disc player, or other
sound source. Audiomedia II can record from the RCA and microphone jacks si-
multaneously, enabling you to record a voice narration and background music in
one step. Two RCA jacks are outputs that send an analog signal to a stereo ampli-
fier or mixer, and the remaining two are digital outputs (S/PDIF-type) that can
connect to a digital audio tape recorder.

Audiomedia and hard drives

Audiomedia Il includes Digidesign’s Sound Designer II, which you use to record,
alter, and play back recordings. Each recording, or sound file, appears in its own
window (see Figure 22-12 “In the Studio”). While recording, Sound Designer I1
expertly shuttles incoming data from the Mac’s memory to your hard disk — pro-
vided the hard disk has a 28ms or faster average access time. If the disk isn’t fast
enough, parts of the recording will be lost, and you'll need to try again with a
slower sampling rate. (If you want to use the Audiomedia II board with a sequencer
such as Digital Performer or Studio Vision, you need an 18ms or faster drive. Most
of today’s high-capacity hard drives meet this requirement; Audiomedia II’s manual
also includes a list of recommended drives.)
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Figure 22-12: In the Studio  Audiomedia’s record window has a volume slider and dancing volume
meters that let you adjust the input volume before recording. Familiar-looking “tape transport”
controls let you record, rewind, fast-forward, and play back the recording.
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Cutting, pasting, and moving sounds

Sound Designer IT’s editing features enable you to cut and paste portions of a re-
cor(lmg You can also alter individual sound samples using a MacPaint-like pencil
icon. To locate exact spots on the recording, there’s a serub tool that lets you
slowly play the recording forwards and backwards — like rocking the reels of a
reel-to-reel tape recorder back and forth.

The remarkable Playlist editing feature lets you rearrange a recording — remove
or rearrange words, cut or add verses to a song, or repeat a section — without
changing the original sound file. You do so by selecting specific areas of the record-
ing (such as a single verse), naming them, and then arranging those names in the
playlist window. Just as a baseball manager can change the batting order by simply
rearranging names on the lineup card, you can change how a recording plays back
by rearranging names in its playlist window. You can create and save as many
playlists as you like.

You can also mix two recordings or fade from one to the other. You can change a
recording’s tonal qualities using an on-screen graphic equalizer and hear each
change as you make it. You can even change a recording’s length without altering
its pitch — handy if you have a 35-second music passage that has to fit a 30-second
animation.

Tape Deck on a Disk

Another remarkable digital audio program is OSC’s Deck, which works with an
Audiomedia II board or similar hardware to turn the Mac into a four-track digital
stereo recorder. Deck’s sole screen display is faithful to the multitrack recording
metaphor, with volume meters that show sound levels, sliding faders that adjust
recording and playback volumes, and transport controls that let you record, play
back, fast forward, and rewind (see Figure 22-13 “Now on Deck”). If you've used
conventional multitrack decks, you'll feel at home with most of what you see. And
you'll be delighted with some of the differences, such as instantaneous rewinding.

Recording with Deck

Recording a track with Deck involves selecting the desired track, adjusting the
input volume to avoid clipping (which causes distorted sound), and then clicking
the Record button. After you record one track, you can record additional tracks. If
you fill all four tracks and still need more, you can merge two or more tracks into
one, freeing the others for reuse. This technique, called bouncing, is often used with
conventional multitrack decks too. But bouncing tracks in the analog world de-
grades a recording’s quality; not so with Deck.
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Figure 22-13: Now on Deck OSC's Deck turns the Mac into a multitrack digital audio recorder with automated
mix-down features and the ability to import and play back MIDI sequences.

Deck also exploits the digital signal processing features of the Audiomedia IT board
to enable you to alter the sound of a track during playback. Several digital effects
are supported, ranging from a digital equalizer, which lets you accentuate or at-
tenuate certain frequencies, to a stereoizer, which processes a monophonic
recording to simulate stereo.

Deck meets MIDI

Another big difference between Deck and conventional recorders is that Deck can
import and play back a MIDI composition created using sequencer software. To
include a MIDI sequence in a Deck recording, save the sequence as a standard
MIDI file, and then import it into Deck. Thereafter, when you play back your
audio recording, Deck also plays the sequence, thereby controlling any MIDI in-
struments attached to your Mac. A musician may use this feature to combine
sequenced instrumentals with vocals or acoustic instrumentals. A multimedia pro-
ducer may use it to add voice narration to an instrumental sound track.

Deck reaches out to the MIDI world in another way: It lets you assign, or map, one
or more of Deck’s on-screen faders to the physical sliders on a MIDI fader box
such as J.L.. Cooper Electronics’ FaderMaster. (A fader box contains slider knobs



Part |: Using the Mac

that transmit MIDI data when you move them.) With this feature, you can control
the playback volume of one or more tracks by moving the sliders on the fader box
instead of using Deck’s on-screen sliders.

Automating the final mix

The final step in any recording session is the zzx-down, which involves adjusting
the playback volume of each track while recording in standard two-track stereo on
a second deck. As the multitrack recording plays back, a recording engineer will
often adjust the volume of certain tracks, change their apparent location in the left-
right stereo spread, and make other fine adjustments to arrive at the best-sounding
final product. Twiddling all those knobs as a piece plays requires some dexterity,
and twiddling them in the exact same way each time is all but impossible. For these
reasons, professional recording equipment often provides automated mix-down
features that remember the adjustments the engineer makes so the final mix can be
re-created if needed.

Deck brings automated mix-down to the desktop. You can save and restore up to
200 different combinations of fader and effects settings. During playback, Deck’s
faders and other on-screen knobs move to the appropriate positions by themselves.
Automation files are stored separately from the recording itself, enabling you to
apply different automation files to a single recording to see which you prefer.

It’s also worth noting that you can move recording files between Deck and Digi-
design’s Sound Designer I software. Deck can also work with AIFF files.

Sound at the Summit

At the summit of the Macintosh digital audio world, you can find products such as
Digidesign’s Pro Tools system, which you can use to record and edit CD-quality
digital audio, synchronize to motion picture and videotape sound tracks, and use
digital audio tape (DA'T) to create masters that you send to a compact disc manu-
facturer for pressing. It’s a professional-quality digital audio recording and mas-
tering system, and it runs on a computer that smiles when you switch it on.

Pro Tools comprises a NuBus board containing the DSP chip and its support cir-
cuitry, an external box that contains the analog-to-digital converter, circuitry for
synchronizing audio to video, and Apogee anti-alias filters to improve sound qual-
ity. (Apogee filters are popular in the professional digital audio world.)
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Other high-end digital recording products from Digidesign include the Session 8
family. The Session 8 provides 8-track digital recording and is designed for home
studios. The Session 8 XL is designed for professional applications and includes the
same audio interfaces that ship with Digidesign’s Pro Tools and Sound Tools I
systems. Both Session 8 models are available for Macs as well as DOS PCs running
Microsoft Windows.

Digidesign and Prosonus (a leading developer of sampled sounds for music sam-
plers) have collaborated on a CD-ROM packed full of production music and sound
effects designed for audio and multimedia productions. Called Clip Tunes, it con-
tains 350MB of music in a variety of styles and 250MB of sound effects, all in
Sound Designer II format. Prosonus also offers Mr. Sound FX,, a collection of
sounds in SoundEdit Pro format.

Sound and Multimedia Productions

Sound helps put the multi in multimedia. There are several ways to add the dimen-
sion of sound to multimedia productions (see Table 22-1). The least expensive
technique involves using the Mac’s built-in sound circuitry for recording and play-
back. (A Mac that lacks a microphone requires additional hardware, such as
Macromedia’s MacRecorder, to record sound.) Most Mac-generated audio isn’t of
compact disc quality, but played through high-quality speakers, it can sound sur-
prisingly good.

All major presentation, multimedia production, and authoring programs can play
sounds. Given that, your choice of a production program depends less on sound
and more on the nature of your production. For slide show-style presentations, you
will probably choose between Aldus Persuasion or Microsoft PowerPoint.

For interactive, hypertext-oriented projects, you may choose between Claris
HyperCard, Aldus SuperCard, or Authorware’s Authorware Professional. For
video-oriented QuickTime productions, there are programs such as Adobe Pre-
mier, Passport Producer, and DiVA VideoShop. For ambitious productions that
involve combining animation, titles, QuickTime clips, and multiple soundtracks,
you might choose Macromedia’s Director, or MediaMaker, or Passport Design’s
Producer.

The sections that follow show how several popular multimedia presentation and
production programs handle sound.
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Table 22-1
Ways to Sound Off
Technigue Pros Cons Tools
Digitized music clips Inexpensive; you can move  Sound isn't CD quality; For older Macs, a Mac-
played through productions to another digitized clips use up Recorder; for newer
the Mac's sound Mac without adding disk space Macs, appropriate cables,
circuitry hardware optional: a CD-ROM and

clip music collection
{Macromedia ClipMedia

Audiomedia Il board

board includes Sound
Designer I

on Audiomedia Il-equipped
Macs

recommended)
Music clips CD-quality sound; board Costly; CD-quality stereo Audiomedia Il; a CD-ROM
played through can be used torecordand  sound requires a lot of disk  drive and Digidesign
Digidesign’s mix voice-overs, too; space; sound plays only ClipTunes (SoundDesigner-

format production music)

MIDI music
sequences played
through sound
modules

High-quality sound; MIDI
sequences use very little
disk space

More hardware to buy and
transport; must use Apple
MIDI Manager in most
production programs

MIDI sound module

(see text); MIDI interface;
amplification system:

clip music collection (Op-
code MIDIClips; Passport
Music Data Company; also
on-line services and user
groups)

Conventional CD
audio played
through CD-ROM
drive under control
of Passport
Producer

You can play tracks from
any audio CD, in any order.
CD audio uses no disk
space.

Potential copyright
problems; limited control
over audio

Passport Producer; CD-ROM
drive; any audio CD

Conventional CD
audio played
through a
CD-ROM drive
under control

of a HyperCard
stack and The

CD AudioStack
software

You can play tracks from
any CD, in any order; you
can create interactive
stacks that play passages
when buttons are clicked
or that display running
comments during playback;

Voyager Company’s  CD audio uses no disk space

You must work in Hyper-
Card — not always the
ideal multimedia
production tool

Voyager CD AudioStack
software; CD-ROM drive;
HyperCard; any audio CD
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Sound and Aldus Persuasion

The voice-over is a common device: A graph or other image appears while a voice
elaborates on it. You can apply this technique to simple presentations created with
Aldus Persuasion.

Persuasion 2.1 and later versions support sound via QuickTime, so you must con-
vert the AIFF files into QuickTime movies using Apple’s Movie Converter utility.
Next, open the presentaton and import the QuickTime movie: In Persuasion, use
the Import command. To play the movie automatically when its slide appears,
choose Preferences from Persuasion’s File menu and check the Play Movies box.

You can also add sound to Microsoft PowerPoint presentations using similar
techniques.

Sound and Macromedia Director

Director provides two sound channels, so you can put background music in one
channel and a voice-over in the other.

Director provides a few ways to import sound. You can use Director’s Import com-
mand to add a sound to the Cast window, and then drag the sound from the Cast
window to the desired sound channel in the Score window. If you will use a sound
in several Director productions, you can save memory and disk space by adding the
sound to a shared cast movie as described in Director’s documentation. You can
also install sound resources in Director’s Sound file; this option is best for sound
effects and other short sounds.

When you start playing sounds in one channel and then introduce a sound from
the second channel, the volume of the first channel drops by about half. If you want
the volume of both sound channels to be the same throughout the movie, put
Director’s null sound in all the consecutive empty sound channel cells that precede
the second channel’s sound. You can also control the volume of each channel using
Director’s Lingo scripting language.

QuickTime Talkies

For many of today’s multimedia producers, QuickTime is where the action is.
Unfortunately, synchronization of sound and video tracks is often poor —
QuickTime talkies often look like English-dubbed foreign films. This problem
occurs because QuickTime concentrates first on playing sound without distracting
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interruptions, and discards video frames when necessary in an attempt to maintain
synchronization. Another problem: If a Quick Time movie starts with a sharp, per-
cussive note, part of the note is often cut off during playback.

But QuickTime’s handling of sound will improve as QuickTime and the Mac fam-
ily evolve. With this rosier future in mind, here’s a look at the issues and options
behind working with soundtracks in the most popular video-editing program.

Sound and Adobe Premiere

Premiere can record audio and video simultaneously if you have a Mac equipped
with sound-input hardware. You can also record voice-overs and music within
Premiere, using the Sound Settings dialog box to adjust levels and choose sampling
rates. However, it's often easier to use SoundEdit Pro, which is faster and has bet-
ter editing features. If you use SoundEdit Pro, save the sound in AIFF format and
use Premiere’s Import command to bring it into the Project window. Then drag
the sound to the Construction window.

Premiere has multiple sound channels and excellent mixing features (see Figure
22-14 “Sound and Premiere”). Each audio clip has a fade control; to adjust the level
of an audio track, drag its fade control up or down. You may start a movie with a
music score playing at full volume, and then fade the music to 50 percent volume as
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Figure 22-14: Sound and Premiere  Adobe Premiere lets you adjust the level of audio tracks.
Here, a music score in Track A is faded to 40 percent of its normal volume as a narration begins in
Track B. When the narration ends, the music resumes its normal volume, and then fades again as
the next voice-over begins.
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a voice-over or talking head begins speaking. You can perform similar volume
adjustments using SoundEdit Pro’s Envelope dialog box. (Tiép: For faster Premiere
performance, use the Preferences command to turn on the audio approximation
feature.)

Adobe Premiere 3 features (among other things) improved sound features. Pre-
miere 3 lets you zoom in to edit sound at a resolution of Y second. Premiere 3
also supports Apple’s Sound Manager 3.0, which enables programs to record and
play CD-quality audio on an AV Mac or other Mac equipped with appropriate
third-party hardware.

Now Hear This

At present, digital audio requires too much memory and disk space to be practical
for many applications that could benefit from it. A talking tutorial that explains a
program’s features may be valuable, but are you willing to donate half your hard
disk to it?

Despite the storage crunch, sound is working its way into more types of applica-
tions. Several electronic mail packages let you send voice-mail messages to other
users on a network. The Microsoft Word and MacWrite Pro word processors let
you annotate documents with spoken comments.

Sound is potentially useful for electronic mail, but I question its value for document
annotation. For one thing, many people feel self-conscious about speaking into a
microphone. For another, sounds require more time to transmit over a network
than does text, and they devour disk space and memory. And finally, opening and
playing back recorded annotations requires more effort than simply reading text.

Apple’s AV Macs not only provide CD-quality sound without additional hardware,
they also bring new audio applications to mainstream business. Plugging a GeoPort
Telecom Adaptor into your AV Mac turns the computer into a telephone and
answering machine (see Figure 22-15 “Calling ApplePhone”).

In the future, you’re likely to see even more sophisticated applications of digital
sound. Soon, you may protect sensitive documents with a password utility that
recognizes only your voiceprint. Or you may enjoy stereo sound effects in your
quest to save the galaxy.

In other words, the Mac’s audio features are impressive now, but we haven’t heard

anything yet.
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ApplePhone i [ Greeting Recorder

Record Lewel

Figure 22-15: Calling ApplePhone The ApplePhone application lets you use an AY
Mac as a telephone and digital answering machine. The /2 and X2 buttons provide a
convenience no conventional answering machine can match: They slow down or
speed up message playback without changing its pitch.
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CONCEPTS AND TERMS

* The Mac can perform many musical roles, including sequencing (recording,
editing, and playing back performances); scoring (putting notes on paper);
composition (analyzing phrases and generating new ones); sound and patch
editing {manipulating an instrument's sounds); and soundtrack production.

Programs such as Concertware Pro, Jam Session, and Super Studio Session

let you experiment with music and sound with little additional equipment.

The Musical Instrument Digital Interface (MIDI) was developed to let musi-

cians connect electronic instruments to each other and to computers. MIDI
lets you create a network of two or more instruments that you can play from
one instrument. MIDI also lets you combine a computer-controlled network of
instruments with audio equipment and even stage lighting to automate an

entire performance.

MIDI sequencer programs let you build arrangements by recording parts one

track at a time. Scoring programs let you print music using conventional |
music notation; many programs can transcribe music as you play it on a MIDI
keyboard. Patch librarians let you manage, alter, and save a MIDI instru-
ment’s sounds by manipulating system-exclusive MIDI data.

The Mac's ability to record, manipulate, and play back sounds has opened

doars to new applications in education, entertainment, music, business, and

science.

To digitally record audio, thousands of samples must be taken per second.

Compact discs use a 44.1KHz sampling rate; Macs can sample at this rate
when equipped with hardware such as a Digidesign Audiomedia Il board. The
AV Macs can also sample at 44.1KHz. Other Macs are limited to a 22KHz

sampling rate.

The most papular pragram for warking with sound on the Mac is Macra-

media's SoundEdit Pro. Professional-level sound-editing programs include
Digidesign’s Sound Designer Il and Passport Design’s Alchemy.

Most multimedia authoring and production programs support digital sound

resources as well as MIDI and compact disc audio.

analog-to-digital converter

A circuit, essential for digital audio

recording, that turns a continuously
varying (analog) sound wave into a
series of numbers that the Mac can
store, manipulate, and play back.

Audio Interchange File Format
Abbreviated AIFF, a standard file format
for storing digital recordings.

channels

Electronic mailing addresses that
accompany MIDI data and specify its
destination. The MIDI standard provides
16 channels.

clipping

The undesirable outcome of recording at
too high a volume level. A digital
recording in which some samples have
been clipped often sounds distorted.

conductor track

A special sequencer track that stores
tempo informatian and lets you vary the
tempo within a piece.

continuous data

MIDI data that generally modifies the
way a sound is played. For example,
many instruments have pitch bend
wheels or levers that let you slide
between pitches the way guitar players

do when they bend a string. Another
kind of continuous data is aftertouch,
which describes how hard a note key is
being held down.

controller

A device that generates MIDI data. Con-
trollers are usually piano-like keyboards,
but MIDI guitars and wind controllers
are also available.

digital signal processor

Abbreviated DSP, a microprocessor
designed to manipulate real-time
streams of digital data. An AV Mac
contains an AT&T 3210 DSP chip; third-
party DSP boards such as Digidesign’s
Audiomedia Il often use a Motorola DSP
chip.

digital-to-analog converter

A hardware circuit that translates digital
data such as samples into analog
signals such as sound waves.

envelope
A graphical depiction of a sound’s per-
cussiveness.

event list editing

A sequencer editing mode that displays
a track’s contents as a table of MIDI
data. It doesn’t give you the click-and-
drag convenience of graphic editing, but
it allows for greater precision. Also see
graphic editing.

General MIDI

A version of the MIDI standard that
establishes a fixed set of 128 patches,
organized into 16 families. General MIDI
is designed to prevent prablems that
can occur when you play a sequence
created for one model of synthesizer on
a different model.

graphic editing

Often called a piana roll display, a
sequencer editing mode that displays a
track’s contents on a music staff-like
grid, except that notes are shown as
harizontal bars, with longer bars
representing longer notes, Graphic
editing lets you select and drag notes
from one pasition to another using the
mouse. Alsa see event list editing.

(continued on the next page)
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{continued from the previous page)

layering

Playing multiple instruments simulta-
neously to abtain a richer sound. MIDI is
often used for layering.

MIDI file

A standard file format that lets you
move sequences between different
SequUencers, even anes running on
different computers.

MIDI interface

A piece of hardware that connects to
the Mac's modem or printer port and
pravides MIDI In and MIDI Out
connectors,

multisampling

A technique employed by most
samplers that improves realism by
dividing the range of notes the instru-
ment can play into multiple samples,
each of which plays a range of only an
octave or so. This technique avoids
having to transpose a sample too high
or low.

multitimbral

Capable of simultaneously producing
different types of sounds, such as those
of a drum set, piano, and horn section.

omni mode

A MIDI configuration mode in which an
instrument responds to data sent on all
MIDI channels. Compare with poly
mode.

patch

One of a synthesizer's sounds, such as a
piano or guitar. Patches are named in
honor of the pioneering synthesizers of
the sixties, whose many sound-
generating modules were linked by
patch cables like those for a telephone
switchboard.patch editor

patch editor

A program that lets you draw and
manipulate the waveforms that describe
a sound's qualities, and then transfer
them to a synthesizer's memary.

patch librarian

A program that serves as a database
manager for patches, transferring the
settings making up each patch to or
from a Macintosh disk and enabling you
to name, sort, and organize patches.

poly mode

A MIDI configuration mode in which an
instrument responds to data from only
certain MIDI channels. Compare with
omni mode.

program change

A type of MIDI command that instructs
an instrument to switch sound — from
piano to strings, for example.

quantizing

A sequencer and scoring program
feature that moves notes to the nearest
note value you specify, essentially
carrecting far timing errors.

sampled sound

A digitized version of a sound, produced
by feeding an audio signal into a hard-
ware circuit called an analog-to-digital
converter,

sampling rate

The number of sound samples taken per
second. The higher the rate, the better
the fidelity of the resulting sound.

sampling resolution

The number of bits assigned to each
sample. These bits store infarmation
about the sample’s amplitude, or
Ioudness. The more bits assigned to
each sample, the more accurately the
recorder can store and re-create the
original sound's variations in loudness.

sequencer
A pragram that turns the Mac into a
tapeless tape deck that lets you build
your own arrangements by recording
parts one track at a time and then plays
them using one or more synthesizers
attached to the Mac.

SMPTE edit time code

A synchronization system used in the
motion picture, television, and recording
industries. SMPTE, pronaunced simpty,
stands for Society of Motion Picture and
Television Engineers. The SMPTE code
is often used to synchronize a musical
soundtrack or sound effects to film or
videatape, and to synchronize the play-
back of audio from a tape recorder with
a MIDI sequence.

SND resources

A standard resource format for digital
sounds. The sounds in your System file
are SND resources.

sound module

A box containing sound-generating
circuitry and MIDI connectors, but no
keyboard.

sound waves

Variations in air pressure that travel
outward from the sound source like the
ripples from a stone dropped into a
pond.

step recording

A sequencer recording mode that lets
you manually enter music one note at a
time.

system-exclusive data

MIDI data that is pertinent to a specific
model of MIDIinstrument, such as the
contents of its internal memory or the
MIDI-channel assignments of its
sounds. By transferring system-exclu-
sive data to the Mac, you can store and
alter an instrument’s sounds, and then
transfer the data back to the MIDI
instrument.

universal editor/librarian

A patch editor and librarian that is
compatible with numerous instruments,
Two popular universal editor/librarians
are Opcode’s Galaxy and Mark of the
Unicomn’s Unisyn.

velocity-sensitive keyboard

A synthesizer or sampler keyboard that
measures how hard each key is
pressed, allowing you to play loudly or
softly and enabling the Mac to capture
the varied dynamics of a performance.
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































