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puter fails, it fails all at once and no amount of tinkering will get you back
on the road. A carburetor failed gradually, gracefully—you had warning
coughs and sputters as gaskets decayed or springs lost their tension, and
if you knew what you were doing you could enrich or lean out the mixture
to accommodate changing climate, elevation, or wear.

When analog tape, or for that matter tube electronics (amps, com-
pressors), fail, they often do so gradually; the tubes begin to leak and
performance is-compromised, but the hardware is still useable. Old ana-
log tapes eventually wear out as a function of age, poor storage conditions,
or too many playbacks, but on their way to wearing out they are still use-
able. The loss of high-frequency information or occasional drop-outs are
often the first clue that a tape is deteriorating. But, with digital record-
ing as found on digital tape, hard-disk recording, or even CDs and DVDs,
the deterioration is masked by error-correction schemes. Error correction
ensures that even imperfect media (ever hold a CD up to a light source
and notice the pinholes?) can play back bit-for-bit accurate sound- -that
is, until the deterioration exceeds a threshold where the error correction
can no longer cope, potentially rendering the recording utterly and in-
stantly unusable. While some professional gear will report digital media’s
bit error rate to allow an engineer to monitor potential deterioration of
media, this feature is far from universal. In a pinch, we could always use
a partly compromised analog tape (as was done for many CD reissues—
that’s why some of your favorite albums don’t sound all that great on
~ CD), but a digital recording that has been corrupted cannot be used

“‘f at all.

What advantages does digital recording technology offer to the mu-
sician? With MIDI-based sampling systems like Tascam’s GigaStudio,
a composer can hear a close approximation of a symphony playing her
composition using only the computer. A musician can record music in a
bedroom studio and experiment with different arrangements, perfecting
songs without requiring the participation of other musicians. Recordings
may be edited to produce near-perfect performances, and slight timing
and pitch problems may be eliminated. Bands can record their own al-
bums, taking as much time as they desire without spending a fortune for
studio time. Musicians in far-flung areas of the world can collaborate
in recording by sending music over the Internet or through the mail for
others to contribute to and return. Musicians can now record, master,
duplicate, and offer for sale at performances their own CDs. Digital mu-
sic is easily distributed over the Internet, so unknown bands can find an
audience that they could never meet physically. This represents a true
democratization of the recording and distribution process.
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Recent developments in Internet technology may result in an even
more active method of collaboration: real-time interactive performance
over the network. It is now possible to reduce the time lag associated
with digital audio systems connected to the Internet to a delay short
enough to allow musicians around the world to play together. Our re-
search groups at Stanford and McGill have worked on particular algo-
rithms for reducing broadband latency as much as possible, and members
of the Stanford and McGill jazz community have conducted several live,
“low latency” internet jam sessions to demonstrate the technology. We
are still at the beginning of such possibilities, and there are some inherent
limitations to the process, but digital audio promises to provide new ca-
pabilities to musicians and music lovers in the future that are difficult to
imagine.

The Internet and digital music also present a problem for the creators
of music due to the ease with which sound files can be exchanged. Current
digital delivery media like the compact disc contain no method of copy
prevention, so anyone can extract, or rip the digital audio files from a
commercial CD to their computer and send them over the Internet to
anyone else with a computer. Preventing unauthorized copying is one
reason for developing new digital media. It has also helped promote the
development of new digital techniques of representing music that both
provide improved sound quality and easier protection from copying. Super
audio compact discs (SACD) use different encoding of the audio data that
simplify playback circuitry while preventing computers from reading or
playing the discs. Future media for music distribution will likely be secure
from unauthorized copying. While this protects the commercial producers
of music, it also makes it more difficult for independent musicians to use
the technology.

While many of the signal-processing devices, synthesizers, and se-
quencers now available provide preset, instant sounds, it is important
to fight the tendency to overuse them! In most cases, the designers of
these presets intended them as a starting point for exploration, not an
end point. The danger of using presets is that music will become increas-
ingly homogenized as everyone starts to use the same effects, reverbs, or
synth sounds. It also introduces the danger of music sounding dated:
as soon as new sounds come out, everyone rushes to be the first to use
them, and then after several years those sounds become associated with
a particular era. As always, the best way to make fresh, creative, and
high-quality recordings is to let your ears guide you. Whether it is a
digital reverberation device, a new string synthesis program, or a guitar
amplifier simulator, we recommend that you play around with and modify
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the parameters to your liking. Even small modifications will give you a
more individual, customized sound.

The popularity and accessibility of computer-based recording systems
has increased the number of people making music recordings, greatly ex-
panding the market for recording equipment. The demand for inexpen-
sive microphones, preamplifiers, mixers and monitor speakers has been
met with a new generation of manufacturers who produce equipment in
places where labor is cheap and who sell devices that look much like the
expensive equipment of the traditional recording studio. Many of these
look-alikes actually perform their tasks well, however some simply re-
semble the original device and fail to sound anything like the gear after
which they are modeled. The availability of decent inexpensive recording
equipment has significantly increased, but one must know how to evalu-
ate and select from the plethora of new devices (and presets) introduced.
The increased access to sophisticated recording equipment enabled by
the personal computer has led to a shift in the way musicians think about
recording: where once a commercial studio was the only place to make
recordings, many people now favor doing it themselves at home. Several
large and well-known studios have ceased operation in part due to the
dwindling business caused by the shift to personal and project studios.
Since many of the do-it-yourself practitioners have limited knowledge and
experience, the average quality of the music recordings may have declined.
However, as more and more hobbyist recording engineers gain knowledge
and experience, we may expect a positive effect on the quality of music
recordings.

While a considerable community still regards music recording as a job
for analog tape, the computer-based recording system is here to stay. The
flexibility, power, and economy that it provides are too compelling, and
young recordists adopt the computer naturally. Although early digital
systems were open to criticism for inferior sound quality when compared
to analog recorders, significant improvements have resulted in comparable
sound from computer-based systems. The convenience of the editing and
mixing capabilities of these systems are a final impetus to join the move
to adopt this recording technology for many. As we become comfortable
with the new technical requirements of digital computer-based studios,
they will seem as familiar as the old analog studio.

Although technology will continue to change rapidly, fundamental
principles do not: the purpose of music recording has always been to
convey the music as expressively as possible. Except for those rare cases
when the purpose is to demonstrate gear in a hi-fi store, a high quality
recording of a song no one likes will never take the place of a low qual-
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ity recording of a great song. When excellence in both comes together,
the results are long-lasting. Learning to make good recordings, even with
high-quality and easy-to-use computerized equipment, takes time like any-
thing else. Care, attention to detail, and a good ear are as important as
they ever were, and those are things that are not likely to change in the
next five or even fifty years.



