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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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th e para mete rs to your liking. Even small modifications will give you a 
mor e individu al, customized sound. 

The popul arit y and accessibility of computer-base d recordi ng syste ms 
has increase d the nu mber of people mak ing music recordin gs, grea tly ex
pandin g th e ma rket for recording equipment. T he demand for inexp en
sive microphon es, preamplifi ers, mixers and monit or speak ers has been 
met with a new generat ion of manuf acturers who produc e equipment in 
places where labo r is cheap an d who sell devices that look much like t he 
expe nsive equ ipm ent of th e traditional record ing studio. Many of th ese 
look-alikes actu ally perform t heir tas ks well, however some simply re
semble the original device and fail to sound anyth ing like th e gear after 
which they ar e modeled. Th e availabi lity of decent inexpensive recordin g 
equipme nt has significan tl y increased , but one must know how to evalu 
at e and select from the plethor a of new devices (and presets) introduced . 
The increased access to sophisticated recording equipment ena bled by 
the personal computer has led to a shift in the way musician s th ink ab out 
recordin g: where once a commercial st ud io was th e only place to make 
recordin gs, many people now favor doing it them selves at home. Several 
larg e and well-known studi os have ceased operati on in par t du e to the 
dwindlin g busine ss caused by t he shift to per sonal and pr oject studi os. 
Since many of th e do-it- your self pra ctitio ners have limited knowledge and 
exp erience, th e avera ge quality of the music recordin gs may have declined. 
However , as mor e and mor e hobbyist recording engineers gain knowledge 
and experience, we may exp ect a posit ive effect on th e quali ty of music 
recordings. 

Whi le a considerable community still regards music record ing as a job 
for an alog tape, th e computer -based recording syst em is here to st ay. The 
flexibilit y, power , and economy that it provides are too comp elling, and 
young recordi st s ado pt th e computer natur ally. Alth ough early digit al 
systems were open to crit icism for inferior soun d quality when compared 
to an alog record ers, significant improv ements have result ed in comparabl e 
sound from compu ter-base d syste ms. Th e convenience of the edit ing and 
mixin g capabilit ies of th ese syste ms are a final impetu s to join th e move 
t o adopt th is recordin g te chnology for ma ny. As we become comfort able 
with the new te chni cal requ irements of digital computer-bas ed studios , 
they will seem as familiar as th e old analog studio. 

Alth ough technology will cont inue to change rap idly, fund amental 
prin ciples do not : the pur pose of music recording has always been t o 
convey th e musi c as expressively as possible. Exc ept for thos e rare cases 
when the purpo se is to demonstrate gear in a hi-fi store, a high qualit y 
record ing of a song no one likes will never ta ke the place of a low qual
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ity recordin g of a great song . When excellence in both comes together, 
the results are long-lastin g. Learnin g to make good recording s, even with 
high-quality and easy-to-use compute rized equipment, take s time like any
thin g else. Car e, att ent ion to det ail , and a good ear are as imp ort an t as 
t hey ever were, and th ose ar e thin gs th at are not likely to chan ge in th e 
next five or even fifty years . 


