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14 complicated reasons (and 2 simple ones)

WHY THE 1604-VLZ" PRO MIXER
can make your creative product sound hetter.

Year in and year out, more N6 XDR™ mic preamps get the

professionals use
Mackie VLZ" PRO mixers
than any other brand. For

~ TVand film soundtracks,

ads and bumpers, for song
demos, for video post and
for submixing into larger
consoles.

While this ad features
our “industry standard”
1604-VLZ" PRO, you'll find
many of the same innova-
tions on our three other
models, right down to the

diminutive 1202-VLZ" PRO.

If you're serious about
your creative product, you

owe yourself the low noise,

high headroom and sweet
musical sound we've
designed into all four VLZ

PRO compact mixer models.

1202-VLZ® PRO

12 total channels » 4 XDR ™ premium
mic preamps * 4 mono line level chs.
« 4 stereo line level chs. » Extra ALT
3-4 sterco bus * 3-band equaﬁzéﬁqn
* 75Hz low cut filters on mono chs.
» 2 aux sends per ch. « 2 master
stereo aux -eturns with EFX to
Monitor * Control Room/Phones
source matrix » Rotary gain controls
* Built-in power supply

most from any microphone. Meticu-
lously designed to achieve the same
fine definition and pristine specifi-
cations as $2000-per-channel out-
board mic preamps, XDR™ provides
{30dB dynamic range to handle hot
digital inputs, ruler-flat response
(down just 3dB at [92kHz") and
0.0007% THD. Our exclusive design
also has the best RF rejection of any
compact mixer mic preamps.

3 Warm, musical equalization.
12kHz and 80Hz shelving EQ plus
swept mid with gentle 2-octave peak.
The (604-VLZ" PRO’s “midrange”
actually sweeps from 3kHz all the
way down to 80Hz, so you can realis-
tically use it as a second mid-bass LF
equalizer, too.

VLZ® circuitry for ultra-low noise.
1604-VLZ® PRO owners tell us it's by
far the quietest mixer they've ever
used. With all 16 channels wide open,
they “can't even tell it's on.” Judi-
cious application of Very Low Imped-
ance circuitry dramatically reduces
thermal noise at critical signal path
points as do new, advanced 2068

©2001 Mackie Designs Al Rights Reserved. Mackie, the Ruraing Man figure and VL2 are registered trademarks of Mackie Designs Inc. XDR is 2 trademark of Mackie Designs Inc.

1402-VLZ® PRO

14 total channels « 6 XDR " premium
mic preamps * 6 mono ling level chs.
= 4 stereo line level chs. < Extra ALT
3-4 stereo bus « 3-band equalizatien
» 75Hz low cut filters on mona chs.

« 2 aux sends per ch. » 2 master
stereo aux returns with EFX to Mon-
itor » Control Rosm/Phones source
matrix * 60mm log-taper faders

« Switchable AFL/PFL




I3 Easy level setting. Just press a
channe! strip PFL Solo button and

adjust the Trim Control to minimize
noise and optimize headroom.

I Constant Loudness Pan pots
maintain uniform sound level when
you pan hard right or left.

-

B3 6 aux sends per channel, each
with 15dB gain above Unity for crank-
ing effects and running sutboard
gear at optimal output levels.

Sharp 18dB/oct. 75Hz Low Cut
filters minimize room rumble, truck
noise, mic stand thunks and P-pops

.". |.m5.wl
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Flexible stereo aux return
routing, Aux Returns | & 2 can be
folded back into Aux Sends | & 2
(so musicians can hear EFX in their
headphones); Aux Return 3 can be
sent to the main mix or either Sub
Bus -2 or Sub Bus 3-4; Aux Return

II/

B .
-

Simple reason @: 1t's built like a
tank. Solid steel main chassis. Thick
mil-spec fiberglass circuit boards.
Sealed rotary controls. Real metal
jacks. Buy a 1604-VLZ" PRO now.
Leave it to your kids in 20 years.

Simple reason @: It just plain

-g

2

without losing audible bass. 4 can sent to Ctl Rm/Phones oaly.

sounds hetter. Don't believe us?
Ask one of the thousands of satis-
fied owners. Or better yet, demo a
VLZ " PRO series compact mixer at

a Mackie dealer today.
[El Separate Aux Returns Solo button.

Control Room/Phones Source
Matrix lets you route any combina-
tion of Tape, Subs I-2, Subs 3-4 or
Main Mix to headphones or control
room monitors.

{8 Separate Tape input gain control
and Tape To Main Mix switch so you
don’t have to tie up a channel strip

adding CD EFX or click tracks.

RUDE Solo light flashes brightly
any time a channet is soloed. Doesn't
sound like a biggie until you're
sleep-deprived at 3a.m. and can’t
figure out why no sound is coming
out of the @%&S#! mixer.

4-hus design with L/R assigns
on each bus and bus assigns on
each channel strip.

o,
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60mm log-taper faders provide
linear level change throughout their
length of travel. You can do precise
fade-outs all the way down to <o
instead of losing the sound at about
-20dB. Compare to our competition
and hear the difference.

1642-VLZ® PRO

16 total chs.» 4-hus w/double-bussed

outputs * {0 XDR™ premium mic pre- s B ] .
amps * 8 mono line level channels « 2 EE R L .
hybrid mono mic/stereo line-level chan- ? ¢
nels 2 mono/ stereo line level chs. :
3-band EQ w/swept mid on mono chan- ke : E
nels, 4-band on stereo channels * 75Hz it o _____.«_ 4o
{ow cut filters on mono chs. « 4 aux 2
sends per ch.= 4 stereo aux returns with -
EFX to Monitor * Control Room/ Phones

source matrix e 60mm log-taper faders

Made by Mackoids in Woodinville, USA « www.mackie.com ¢ 800.258.6883
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Hundreds of educational programs claim to prepare you for a
career in pro audio; they range from brief weekend courses
to four-year university degrees and beyond. The educational
philosophies of these schools differ, and it’s hard to be sure
which school is right for you. We’ll cut through the hype and
tell you what to look for in an audio program and how to
figure out whether a school is likely to deliver the goods as
promised.

By Daniel Keller

COVER STORY: FIELD OF DREAMS

A hard-disk recording system can be a computer-based
digital audio workstation, a modular hard-disk recorder, a
portable digital studio, or a combination thereof. Which tools
are best for your studio? We break down the different types of
systems, evaluate their strengths and weaknesses, and help
you through this important and sometimes difficult
decision-making process.

By Gino Robair

BANDS WITHOUT BORDERS

Thanks to the Internet, songwriters, arrangers, and
composers of all kinds can collaborate on musical projects,
even when the players are scattered around the globe. Here’s
how desktop musicians from all corners of the world can join
forces.

By Gary S. Hall
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Spin-based electronics could revolutionize computer design.
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The Savalas Brothers craft a dance-floor original with Pimp Knuckle.
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Tried-and-true techniques for recording Latin percussion.
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A crash course in sound-programming basics.
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Clichés yield powerful truths about our world.
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el 43 - 106 TASCAM DM-24 digital mixer
e o 120 E-MU Proteus 2500 sound module
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FIRST TAKE

Take Me out to the Ball Game!

I am an ardent sports fan, and [ espe-
cially love professional baseball and basketball. I'm
a dedicated San Francisco Giants fan and have at-
tended major- and minor-league games all over the
country. As for basketball, I am a die-hard Golden
State Warriors fan—crazy, I suppose, but at least it
shows dedication to the sport.

Team sports incorporate important values that
are directly applicable to music making: teamwork
balanced with individual achievement, physical con-
ditioning, clean competition, fair play, courtesy, a
striving spirit, and grace in losing. Yes, yes, I know pro sports are a big business and
that many athletes don’t even come close to those ideals. Most musicians don’t
reach them, either, but the ideals are worth cherishing, and in striving for them,
success is possible on and off the field (or on the stage and in the studio).

Like athletes, musicians are well advised to learn their craft as well as follow their
muse. Practice might not actually make perfect, but good practice habits will
get you a lot closer to your goal. Top athletes and musicians know that good
technique, self-discipline, good work habits, situational awareness, and proper con-
ditioning make a big difference in their ability to reach their potential.

Athletes and musicians also want to live their dream. Amateurs and minor-
leaguers play hard, aspiring to the big leagues. Meanwhile, they ride old buses be-
tween small cities and towns, patiently building their skills. Most will never make it,
but that doesn’t stop dedicated players or musicians from giving it their best shot.

Those who do succeed generally have paid their dues along the way. Success for
baseball players and musicians can be defined in many ways: Some will never be big
stars but are ace role players who know their tools and their craft, are solid on fun-
damentals, play consistently well, maintain a winning attitude, and understand
teamwork. Some players are true superstars, but most won’t lead the league in any-
thing except games played for a winning team. Most successful managers, band-
leaders, and producers employ several of these players along with the big stars.

Part of mastering your tools is choosing the appropriate tools to begin with.
Sure, Barry Bonds can hit the ball 450 feet with his bat, but he's an incredibly pow-
erful man; maybe you need a lighter bat. Just because Bob Clearmountain or
Elliot Scheiner prefers a particular hard-disk recorder doesn’t mean that’s the one
you should buy. The fact that these champions use those tools certainly is a sign
of quality, but their tools might not suit your style.

Choosing the right tools for the job entails knowing yourself. In this issue’s cover
story, “Field of Dreams,” Associate Editor Gino Robair helps you get to know
yourself better by providing you with a set of questions to answer before deciding
which type of hard-disk recorder to buy. He then breaks down the three major
types of hard-disk recorder and shows you how your answers to these questions
help answer the question of which HDR is right for you. Just remember that the
winner might be the big-name star, but it also might be the solid role player who
never throws tantrums and consistently delivers in a pinch.

i ;f i?%/\ e
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5X MORE POWERFUL THAN THE ORIGINAL 02R
AhD 96K MORE POWERFUL THAN THE COMPETITION.

With more than five times the processing power

of its renowned predecessor, the new 02R96 is destined to establish another benchmark
in digital mixer history. For roughly the same price as the 02R when it hit the market five years ago,* the 02R96 offars
a dramatically expanded feature set unrivaled by current competition. Once again, Yamaha gives you more for less.

m 56 Channels at 24-bit, 96kHz m Complete surround processing, ® External machine control xeys

panning, and monitoring m Touch-sensitive 100mm motorized

m Extensive “presets” data libraries faders
(2asy to modify or add o)

& Highest quality mic preamps

m Ultimate internal patching flexibility

s Independent compression & gating/ m Studio Manager softwarz included

ducking on each input channel m Four internal effect processors (PC & MAC)
@ Dusl algorithm, 4-band parametric m Four 24-bit, 96kHz mini-YGDAI 1/0 = DAW control of Protools™ and
' card slots Nuendo®

EQ on each input channel

©YAMAHA

A
CREATING ‘KANDO’ TOGETHER

© 2002 Yamaha Corporation of America, Pro Audio Procucts, P.0. Box 6600, Buena Park, CA 90622. www.yamaha.com/proaudio For literature, call (877)YAMAHAS
Yamaha is a registered trademark of Yamana Corporation. All other products mentioned are trademarks of their respective owners.
All rights reserved.*J2R96 MSRP is $9,399. Meter bridge and wood panels additional.




A Recto Stack in a 2-Space Rack

W e know you won't believe
it...so STOP READING! Get
your guitar, and go check out the
new RECTO PRE direct through a
console.

Still reading? Then here’s the
deal: There were several times we
almost gave up. For three years we
worked day and night to deliver
the sound and feel of our legend-
ary DUAL & TRIPLE RECTIFIER stacks
...direct to tape.

Fear Panel tnot viahlel Six 12AX7s and Rear Input Jack

e — — el

Do notl @poes s Uk © rain or molsture,

WARNING: To recce rlsk of fre of Q [ ] ﬁmummuhumm
%:mmmmm MESA wmwm.v:y
~
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MESA RECTIFIER RECORDING PREAMP
|

~ Al this time we watched a dig- | with any of our all-tube stereo sound — but the addictive fee/ of
ital parade of “me-too modeling power amps. Then we added a o Stack mic’ed up in a great
toys”, trying to seduce you. But extra recordlng tt;bes'(sm total), o . Check it out. The clean
we chose an alter- Py \ channel alone will
native approach A t amaze you: It's alive.
...it's called reality. wesome o hpe It breathes: And-for
After all, if you soft clip, RAW owns
want to be like the original, why | five custom transformers, a gang | the elusive zone between clean
not start with the original. So we | of tuned inductors and our 30 and Recto.
used the exact same parts and years of tone-questing experience So don‘t settle for less than
circuitry — making it killer live to duplicate on tape not just the | the most reco:de_ and revered
amplifier in contemporary
0 3 et Ban music. Remenr ”""““"' Viesa
makes the Mﬁc Recto y

l"l"'l""l"l'l' Get Real! -

ON

® ¢, ¢ SEEsA

d

: ¢ RECORDING STANDBY POWER '

MASTER (RECORDING) OUTPUT QUTPUT — LIVE— SOLO Doh’t Miss Out! For a short time,
?’ti—s get your Recto Pre for an intro-

e
dugtory price under a grand.
|
" 11317 Ross Street, Petaluma CA 94954
’ Ph: 707-778-6565 Fax: 707-765-1503

www.mesaboogie.com

ectifier and Recto are trademarks/salesmarks
[ of Mesa/Boogie Ltd. All Rights Reserved.
Go get your own name

‘ ©Copyright 2002, Mesa/Boogie, Ltd.

World Radio History
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West L.A. Music
Shop Where the Pros Shop

We Will Beat Any Deal!

Musical Instruments
Sound Systems
Recording and Equipment

N\\WWest L.A. Music

‘ Call Today 310-477-1945

www.westlamusic.com ¢ Email: sales@westlamusic.com ¢ Fax: 310-477-2476

-3 Envelope modeling at its best. But why should we rave about our Transient Designer,
when we can let these (paying) clients do it for us ...

Ed Cherney (Rolling Stones, Bonnie Raitt et al): “It used to take me hours to get a snare
sound —with the Transient Designer | only need a minute.“

Richard Dodd (Tom Petty, George Harrison et al): “It's a great tool, a wonderful device... it
does things nothing else can. It's a permanent part of my must-have rack.”

David Reitzas (Madonna, Shakira et al): “Such a cool piece of gear—everyone | show it to
is blown away by what it does.“

Simon Phillips (Toto, you name ‘em...): “The Transient Designer really rocks! | love it!“

Like we said: The Transient Designer* by SPL. Envelope modeling at its best.

spl
I -3 All you need is imagination, good ears and three letters: -

As with all SPL products, the Transient Designer is conceived, designed and hand-built in Germany
SPL USA - call free: 866 4 SPL USA - Email: info@spl-usa.com * www.spl-usa.com
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DOLLARS AND SENSE

There seems to be some sort
of warped sense of value in the world of
the arts. I have a few friends that paint,
mainly wildlife and landscapes. They
do excellent work and I wouldn’t be-
grudge them any money they can make
from their work.

However, their expenses for
art supplies are low when compared
with what it cost me to equip my per-
sonal studio. They each work for a week
or so on a painting in their spare time,
make prints, and sell them for $60
apiece. I spend a year of spare time
writing, performing, recording, and
producing a CD. I’'m lucky to receive
$10 apiece for them. Many of my
friends, including the painters, seem to
think that I should give them my CDs

MEET THE “DREAM STUDIO GIVEAWAY” WINNER

Stephen Simmons
(pictured here) of An-
tioch, Tennessee, was
the lucky winner of
the NAMM Summer
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dio Giveaway sweep-
stakes, cosponsored by EM, Mix, Remix, and the National
Association of Music Merchants (NAMM). Simmons's

for free. All of my fellow musician
friends have the same problem, so I
don’t believe it’s a reflection on the
quality of my work. It appears to me
that the general public loves music but
puts little monetary value on it. Some-
how we need to convince the public
that our time, talent, creativity, and
hard work are worth something, and
that we deserve to be compensated
monetarily.

Dan Nestor

Woodbury, MN

CATCH SOME WAVS

I found the July 2002 cover
story, “Build a Personal Studio on Any
Budget,” to be very entertaining and
informative. However, I found an error.

In the segment about building a Win-
dows-based studio for $5,000, Dennis
Miller chooses Tascam’s GigaStudio 32
as his sampler. He reasons that it will
work nicely with the system that he
planned. The flaw is that GigaStudio
32 is really nothing more than a $100
‘demo’ version of the program. It ap-
pears from Tascam’s advertisements
that GigaStudio 32 is merely a version
with a much lower voice count. But
GigaStudio 32 omits an essential fea-
ture: the ability to capture its output

pating sponsors.

into a WAV file. This is no trivial fea-
ture. It makes it impossible to use Giga-
Studio 32 without a second PC and
digital audio interface. I discovered this
when I upgraded GigaSamplerLE to
GigaStudio 32. I was suspicious, so be-
fore upgrading, I contacted Tascam’s
tech support by e-mail and was told that
GigaStudio 32 did indeed capture its
output. Had I known that it wouldn’t
do so, I would have chosen to stay with
GigaSamplerLE.

I think any individuals on a small
budget who are considering going with
GigaStudio 32 instead of GigaStudio
96 will be disappointed when they re-
alize that they can’t record its output.
The Record button in GigaStudio 32’s
display tersely informs you that this ver-
sion of the program has no Capture-
to-WAV utility. I expected much more
from a fine company like Tascam than
the deceptions and game playing em-
ployed by so many little shareware out-
fits. I suggest that EM readers avoid this
‘demo’ version.

Philip Chance
via e-mail

Philip—I spoke with Tascam about your
concerns and was assured that the original
specification for GigaStudio 32 included
the all-important capture-to-disk feature,

name was drawn on July 21 for prize gear valued at
$21,129; the gear was from NAMM exhibitors ADK, Akai,
AKG, ArtistPro, Behringer, Crown, dbx, Electro-Voice/Telex,
Eventide, Fostex, Hosa, JBL, Line 6, Marshall Electronics,
Martin Guitar, Music Industries Corp., Peavey, Peterson,
Roland, Rolls, Shure, Tascam, TC Electronic, Technics, Ul-
timate Support Systems, and Yamaha. Thanks to all who
entered their names in the sweepstakes and to all partici-

www.emusician.com
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and that the feature had been disabled
inadvertently during production. They also
assured me that it would be reenabled soon,
and that all owners of the program would be
entitled to a free upgrade.—Dennis Miller

WHAT ABOUT THAT GUY?

Regarding Barry Cleveland’s
review of the Shure KSM27 micro-
phone (July 2002): is it just me, or did a
good portion of the “Skins and Winds”
section seem like a plug for the toys
created by the Artist General, aka the
guy in the Navy outfit? For a moment, [
thought I was reading different article.

As interesting as the Lakota Slide in-
strument might be to the author, it
doesn’t help the reader to learn that
the KSM27 could accurately pick up
the nuances of a bizarre instrument to
which few people can relate.

I don’t know. Maybe Mr. Cleveland
owed the Artist General a favor or
something. Otherwise, it was a fine ar-
ticle and an informative review.

Joe Fry

via e-mail
Author Barry Cleveland replies: Joe—
Thanks for taking the time to share your
concerns.

When evaluating a microphone I attempt
to use it on as wide a variety of sources as
possible, which are limited by who happens to

Visit us on the Webh at www.emusician.com,
the online home of Electronic Musician.

Online this month:
» Current issue contents
Get text files for every story.

* EM article archives
Download the text of past features,
columns, and reviews—for free!

*EM links
- The emlinks icon in vari-
8188 ous articles indicates
that we have provided online audio
or video examples for those stories.

The example files will be posted on
the first day of each month.

* NEW! Online News and Features
section. Get the latest scoop on
the most up-to-date topics in the
industry, including info about artists
and hot technologies.

16 Electronic Musician October 2002

be working in my studio during the evalua-
tion period. In this case, I happened to be
recording Michael Masley (aka the Artist
General). Mr. Masley has worked with the
likes of Ry Cooder, Garbage, and Tom Wails,
50 he needs no favors from me.

As I explained in the review, I chose to
test the KSM27s on a few of Masley’s origi-
nal instruments because they produce very
rich and complex sounds, with wide fre-
quency responses and dynamic ranges. I in-
cluded detailed descriptions of the sounds,
along with a photo of the Artist General
holding a Reedslide, to clarify what was in-
volved. The idea was not to instruct the
reader on recording these specific instru-
ments, but rather to demonstrate how the
mics handled such significant challenges.

MATH PROBLEM

With regard to David Batti-
no’s article on latency (“Square One:
Better Latent? Never!” June 2002), I
question the statement that an analog-
to-digital converter requires 1.5 ms to
convert a sample. Before the converter
was done with a sample, 65 more sam-
ples would need to be converted, mak-
ing quite a pipeline out of the device
(based on 44.1 kHz sampling). The
same goes for output DAC.

Earl Kiosterud
via e-mail

Services for EM Readers:
« Free reader service! Our reader-service card
is now online. Get the product information you
need directly from manufacturers.

* You can subscribe to Electronic Musician

and Onstage or get help with your existing
subscription.

NetStudio is an online recording-
studio center where musicians can
collaborate on recording projects
over the Internet—regardless of
their geographical locations!

Author David Battino replies: Earl—The
1.5 ms figure arose in a quote from pro-
grammer Dug Wright of BIAS. Indepen-
dently, Emagic told me that each D/A or
A/D conversion stage introduces a delay of
approximately 1 ms. The point of the article
was that latencies as high as 10 ms are ac-
ceptable in many situations if you know
how to work with them; therefore, I didn’t
focus on the submillisecond discrepancy.
However, you weren’t the only reader to ques-
tion the figure. Chip designer Joe Bryan of
Universal Audio wrote, “Most ADCs and
DACs have only about 27 to 34 samples of
delay in their internal digital (downsam-
pling) filters, plus a few samples in the
hardware interfaces. That means the total
A/D/A delay is around 64 samples, or 1.33
ms at 48 kHz, not 1.5 ms for each A/D or
D/A conversion.”

Wright remarks, “Joe is correct. Because
the A/D/A latency of the hardware is the
smallest part, I was probably just rounding
up to 1.5 ms. I goofed [when I] said there
was [that much delay] on both ends.” He
notes, though, that the computer interface
itself can also increase latency. “As an ex-
ample,” he says, “USB adds another delay
because all data must be transferred to the
host on the USB transport’s time scale—
usually 1 ms intervals. So there can be more
than 1.33 ms before the application is noti-
fied that the data is ready.”

Bryan adds that FireWire, in contrast,
“transfers data every 125 microseconds, but
the hardware actually has significantly
larger buffers, and the ‘standard’ AM824
protocol [used in mLAN and other im-
plementations] is meving towards using
several hundred samples of buffering to over-
come multidevice bridging and merging
issues. These delays are unacceptable in pro-
Jessional audio applications, so there is still
a need for a low-cost, low-latency, multi-
channel, digital audio transport.” Bryan
says he’s working to form an industry group
to create one.

WE WELCOME YOUR FEEDBACK.
Address correspondence and e-mail to
“Letters,” Electronic Musician, 6400
Hollis Street, Suite 12, Emeryville, CA,
94608 or emeditorial@primediabusiness
.com. Published letters may be edited
for space and clarity
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Download of the Month

By Len Sasso

two resonant bandpass filters. This
allows you to highlight two fre-
quency zones without squashing
the rest of the signal. The signal
then flows through a tuned res-

ways. The second filter's cutoff frequency
can be modulated with a synced, multi-
waveform LFO. The mix is fed into the third
filter, which has its own graphically pro-
grammed break-point envelope.

B eatBurner (Win; $50; www.beatburner
.com) is an addictive VST plug-in
that can be used to lightly touch up or
completely revamp a loop in real time.
BeatBurner passes your loop through a
series of processors, each with its own
mix control.

You begin with a crossfade between

onator, the pitch of which is set
128 times per loop using a built-in
step-sequencer. The pitches of each
step can be set in real time using
MIDI! or drawn in with a mouse.

The resonator is followed by a wave-
shaper, an unusual trio of multimode fil-
ters (each offers lowpass, highpass, and
bandpass modes), and three effects: dis-
tortion, delay, and flanging. The first filter
has an envelope follower that extracts the
loop’s amplitude envelope and uses it to
modulate the filter cutoff in one of four

to the host’s tempo, and a Randomize
function is included. Presets and loops
can be selected with MIDI, and you can
set the morph time between presets. There
are memory locations for 25 presets and

with BeatBurner, its charm is in its sub-
tlety. You can hear an example of a basic

Everything in the plug-in can be synced

10 loops.
Although you can certainly get radical

loop with processing that morphs from

Esubtle to severe in the MP3 file
iﬂ “BurnedBeats.”
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Automating Virtual Instrument Parameters in Logic

The EM Cool Tip of the Month is presented courtesy of Cool Breeze Systems.

Cool Tip of the Month

FIG. 1: Setting the Virtual Instrument interface to the Controls
view allows parameters to be controlled with sliders rather
than knobs.
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I n today’s audio-production world, the
ability to automate track parameters
is almost a necessity. Emagic Logic 5 in-
cludes many new and powerful auto-
mation features that make it easy to
automate not only track volume, pan, and
mute, but also just about every parameter
of compatible Virtual Instruments (Vis).

Here’s a tip for automating the pa-
rameters of a VI in Logic 5:

1. Open the Track Mixer {use Com-
mand + M or Alt + M). Insert your favorite
Emagic or VST2-compatible VI in the top
insert slot of an Audio Instrument Chan-
nei strip, and record a MIDI performance.

2 There are several ways to automate
parameters. Let’s start by recording
changes on the fly. On the Channel strip,
select the Write option from the Auto-
mation selection mode pop-up window.

3. Double-click on the top insert to
open the VI editor you'd like to automate
(see Fig. 1). In this example, we will au-
tomate specific parameters by moving
the controls with the mouse. When using
the mouse, you might find it a little easi-
er to use the Editor switch on the top of
the Plug-in window to set the VI inter-
face to Controls view. That allows pa-
rameters to be controlled with sliders

www.emusician.com



Band on the Web

F ew artists have taken the DIY attitude to
the limits as successfully as composer,
improviser, inventor, luthier, and designer Hans
Reichel. For his most recent CD release, Yuxo:
A New Daxophone Operetta, Reichel built the
instruments, wrote the music, recorded and
mixed the songs, created the Flash-based
Web site, and designed the fonts used in the
CD packaging and Web pages.

The German-born artist first gained noto-
riety in the '70s as an improviser playing highly
customized guitars. A consummate craftsman,
Reichel began building his own stringed in-
struments—which occasionally featured mul-
tiple bridges and necks—from exotic woods.
The results are as sonically unique as they
are visually striking. His most imporant in-
vention, however, is the daxophone, a collec-
tion of elaborately shaped wooden sticks
played with a bow and a fretted wedge. The in-

By Gino Robair

strument has an animalistic vocal quality,
and Reichel enjoys creating choruses of
these voices for his compositions.
Reichel’s Web sites are peppered with
images of the daxophone. The site based
on his CD Shanghaied on Tor Road, www
.daxo.de, offers the visitor a friendly,
gamelike experience. But unlike many
» Flash-oriented Web sites that feature
‘ZJ:empty displays of the technology,
& Reichel’s uses Flash to slowly reveal
aspects of his work, as well as his wit,
including photos and sound files of his in-
struments, interactive games, and musical
sequences with animation.

“I've always liked animation,” explains
Reichel. “As a graphic-design student in the
late '60s, | made some short ones. But the
technical possibilities were quite limited at
that time. Some years ago | was introduced to
the classic computer game Myst, which has in-
spired me quite a bit. | made my first interac-
tive game using Macromedia Director, but it's
much too big to put on the Web. Now | use
Macromedia Flash, a vector-based tool that
enables me to create complex structures which
require very little memory.”

Reichel has created a site for his latest
release (www.yuxo.de). Although under con-
struction as of this writing, it already features
a wider variety of sounds and new animations
in the style of Terry Gilliam.

b )| PG o mtot o b e

rather than with knobs, which can some-
times be a little tricky to move smoothly. Of
course, these moves are even easier if you
have a MIDI control surface.

4. Hit Return to play from the beginning
of the song. Move the VI controi sliders as
you see fit and stop the song (by hitting the
Spacebar) when you're done.

5. Hit Return, and you’ll hear and see
your parameter changes being played
back. You will notice that the Automation-
mode selection now reads “ touch.” If you
touch (adjust) any parameters during play-
back, your adjustments will be recorded
and will replace your previous moves.

Make sure to check out the Cool-
SchoolOnline library’s streaming movie of
this tip to see a demonstration of this pro-

cedure and additional automation options.
Visit www.emusician.com/cooltip for this
online adventure. Also, if you dare, take the
quiz to review what you've learned!
—Steve Albanese

Polyphony in Peril

If you write complex MIDI arrangements with
piles of layered sounds, you may find yourself
skirting the limits of available polyphony. When
your synths start dropping notes, it's time to edit
your MIDI data. Here are several strategies:

1. Remove inaudible and/or redundant
notes. If several notes occur on the same beat,
it's likely that at least one note is being masked
by the others. For example, if a hi-hat, snare
drum, and crash cymbal occur together, it's
unlikely that you'll be able to hear the hi-hat. In

For more EM Cool Tips, visit our Web site at www.emusician.com.

Hey Changes

By Marty Cutler

B ig Briar, Inc. is now Moog Music,
Inc. (www.moogmusic.com) . . .

Mark of the Unicorn (www.motu.com) is
offering & free public beta download of its
Clockworks software for Mac OS X, which
supports MOTU MIDI interfaces under
Mac 0S X 10.1 and higher. MOTU ex-
pects to release Digital Performer for
Mac 0S X in the second half of this
year . . . Tascam (www.tascam.com) has
a new network forum for owners of its
Pocketstudio 5 portable digital studio.
The company will provide registered
Pocketstudio users with an online peer-
to-peer contact database, allowing shar-
ing of files and correspondence through
e-mail . . . British mixing-console manu-
facturer Allen & Heath (www.allen-heath
.com) has formed a new company, North
American Pro Audio, to provide U.S. dis-
tribution for its product line . . . M-Audio
(www.m-audio.com) has announced that
Midiman products will be marketed under
the M-Audio brand, dispensing with the
Midiman corporate name . . . IK Multi-
media (www.ikmultimedia.com) has an-
nounced the release of the SampleTank
RTAS (Mac/Win) sound-module plug-in
for Digidesign's Pro Tools systems. Am-
plitube RTAS for Windows, a guitar-amp-
modeling plug-in, will be released shortly
thereafter . . . Version 2.26 software for
Mackie Designs’ (www.mackie.com)
UAD-1 Powered Plug-ins DSP card adds
support for MOTU's Digital Performer . . .
TC Works (www.tcworks.de) announced
that its SparkLE VST audio-editing soft-
ware will be bundled with Adobe Pre-
miere 6.5 for the Mac. Windows users
will receive the TC Native Essentials
bundie for DirectX.

fact, any quiet note could disappear in the mix.

2. Sho-ten notes to avoid unnecessary over-
laps, especially for slow pads with long releases.
Move notes when possible to stagger them
slightly, and avoid overquantizing to keep every-
thing from happening right on the beats.

3. Don't overuse the sustain pedal. It's easy to
gobble up polyphony without even realizing it
whenever the sustain pedal is down. Use it with
caution.

—David Rubin
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TRITON STUDIO has evolved frem its rich TRITON legacy of world-class seunds, intuitive ease-of-use and towering musicality into the new workstation
standard. In fact, it's the first workstation to take you from musical idea to finished CD.
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realtime controls, SCSI interface, 6 outputs
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TRITON Le is packed with the powerfu! tools and cutting-edge
chnology you need to set your creative vision on fire. It takes the

“essential features of its namesake anc distills them into one lean, mean,

streamlined music workstation. Packed with exciting new sounds as well
as TRITON classics, the TRITON Le delivers the award-winning sound
that has made Korg a mainstay in stugios and on stages the world over.
A comprehensive 16-track sequencer, dual polyphonic arpeggiators,
SmartMedia storage plus a powerful sampling option combine to deliver
an explosive musical performance at a ~emarkably affordable price.
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H ev u D By Marty Cutler

Epinoisis Software
Version 4.02 of Epinoisis Software's Digital |r - T T ins and save grouped effects and settings

DirectX effects; you can chain up to four plug-

for instant recall or for use with other Power-
Tracks Pro Audio projects. Version 8.0 adds
support for automated mixing, including vol-

Ear now offers real-time pitch-to-MiDI con-
version with an improved pitch-recognition

= e |

engine. The software captures audio input

and boasts as little as 5 ms tracking res- J e ume, pan, and control for auxiliary buses.
- —— - el ———

olution for pitch changes. Like earlier ver- m (e Audio tracks offer automation with MIDI Con-
sions, Digital Ear 4.02 can dynamically e Rl h ____JLJFm—i trol Change messages, and the Audio Event
translate pitch, amplitude, and timbral in- _':JL_J_.:J&]M}_J == List lets you edit automation values. The
formation into appropriate MIDI data. m Ry ore Audio I/0 Latency Delay feature lets you align

The Settings Wizard tets you optimize audio-track playback with software synthe-
settings for different types of instruments to achieve the best con-  sizers to compensate for latency-induced differences in timing. You can

version results. You can customize and save settings for any in-  store audio data in the program's Scrap Buffer and paste it to a

strument or sound to create a library of favorite settings. track in the current song. Tracks can harbor mono or stereo audio.

Once your audio is converted to MIDI data, you can edit the file with MIDI enhancements include autonatic rechanneling of MIDI data
the Soft Quantization feature for more natural-sounding pitch cor-  in the Tracks Window. New to Version 8.0 is the Chord Sheet window,
rection, correct questionable tracking areas with the drag of a mouse,  which displays chord changes in user-defined styles and fonts. The
and remap MIDI Control Change messages. The program supports all ~ Chord Wizard automatically interprets chord symbols from Standard
GM and XG Control Change data as well as instruments that dont con-  MIDI Files and displays them in the Notation or Chord Sheet windows.

form to GM or XG messages. Epinoisis
Software; e-mail info@digital-ear.com; Web
hitp://digital-ear.com.

PG Music
PowerTracks Pro Audio 8.0 (Win, $49; up-
grade, $29) features a redesigned 32-bit
audio-processing engine; support for 24-
bit, 96 kHz audio; an enhanced user in-
terface; and more. Power Tracks Pro 8.0 is
compatible with third-party DirectX plug-
ins and ships with a library of plug-ins.
The software now supports real-time

You can scrub notes in the Notation win-
dow to learn difficult passages or hunt for
mistakes. The software offers 100 levels of
undo for MIDI and audio edits.
PowerTracks Pro 8.0 provides Part
markers for delineating sequence sec-
tions. Additional features include loca-
tion to song position by clicking on lyrics,
a redesigned audio VU meter with a clip-
ping inaicator, and multiple-track lead-
sheet viewing and printing. PG Music;

tel. (250) 475-2874,; e-mail info@pgmusic
.com; Web www.pgmusic.com.
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X Marks the Spot

One of the more difficult aspects of emulating
electric bass in a sequence is reproducing the
x-note, a picking technique that produces a
damped, percussive pluck with virtually no
pitch. To do this properly, your MIDI notes need
to be extremely short so that only the sample’s
attack transient “speaks.” If necessary, edit
your sequenced x-notes so they are no more

944 TIPS oiiivobmibuiho ot o ivamapuy o o ol vt

see Fig. 2.) If your x-notes still have too much
pitch information, edit your bass patch for a
quicker release time.

—Marty Cutler

Mixing Board Layouts in DP3

When you run out of room for all the windows
you want to open in Digital Performer 3 (DP3),
you can save space by using the Mixing Board

FIG. 2: Selected notes in this bass line are abbreviated  than a few ticks in length. (You may have to ex-  Layout capabilities to create custom views that
to between 15 and 30 ticks. aggerate their velocity slightly for emphasis;  you can instantly open with a click and a drag.

For more EM Cool Tips, visit our Web site at www.emusician.com. October 2002 Electronic Musician 23
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A DAVE SMITH INSTRUMENTS EVOLVER

ather than offer a carbon-copy analog
synth, Dave Smith Instruments created

the Evolver ($475), a 4-oscillator mono-
phonic synth that combines two analog and
twao digital oscillators with FM and exten-
sive feedback-processing capabilities. The
analog oscillators offer pulse-width modu-
lation and sync; the digital oscillators offer
accurate reproductions of wavetables from
the revered Sequential Circuits Prophet VS.
Evolver's two analog lowpass filters (one
per channel) are resonant, and you can
switch them between 2- and 4-pole oper-
ation. You also get a true VCA per channel.
Modulation capabilities include four LFOs
and an analog-style step sequencer that
can sync to MIDI Clock, and three ADSR
envelope generators. The digital oscilla-
tors let you select a different waveform for
each step of the sequencer, so you can
create basic wave-sequencing patterns.
Evolver has MIDI In, Out, and Thru jacks
and a pair each of unbalanced %-inch out-
puts and inputs for processing external
signals. Dave Smith Instruments; e-mail
dave@davesmithinstruments.com; Web
www.davesmithinstruments.com.
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> LINE 8 VARIAX
ine 6's Variax ($1,399) has no stan-
Ldard electric guitar pickups. The
guitar uses a hexaphonic bridge
pickup and physically models a vari-
ety of stringed instruments. The
algorithms re-create the character-
istics of the modeled instrument—
pickup position, tone controls, and
physical structure. The Variax offers
a single knob and a five-way switch
for selecting sounds, and the re-
sponse of the volume and tone con-
trols are tailored for each model.
Modeled instruments include a
Fender Stratocaster and Telecaster; a
Gibson ES-335, Firebird, and Les Paul; a
variety of Rickenbacker guitars; a Martin
D-28 and 018; a Dobro Number 32; a Gibson
Mastertone banjo; 12-string electric and
acoustic guitars; and a Coral electric sitar.
The 22-fret Variax has a contoured alder

'V PLUGSOUND
lugsound is building a series of sam-
pple-playback plug-in modules for MAS,
VST, and RTAS formats. The first three

titles in the series are Drums & Percs Ele-
ments, Hip Hop & R'n B Toolkit, and World
of Synthesizers (Mac/Win; $99.95 each).

In a Plugsound instrument, each sample
voice has its own playback engine. You can
load multiple Plugsound modules without a
significantincrease in processor toll.

Drums & Percs Elements contains 5,500
samples recorded at 24-bits and 44.1 kHz;
internal processing for the synth engine
is 32 bit. The instruments include per-
cussion instruments and acoustic and
electronic drum kits. The drum kits com-
ply with GM drum maps, but you also re-
ceive keyboard maps containing variants
of single instruments. Many of the kits

[ g T
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body, a maple neck, and a rosewood finger-
board. The guitar has a standard Y%-inch
high-impedance jack and a balanced XLR
jack suitable for sending guitar output to
a P.A. system. Line 6; tel. (818) 575-3600; e-
mail info@line6.com; Web www.line6.com.

offer Velocity-switching instruments.
Percussion samples provide more than
60 different instruments, including con-
gas, diembe, and bongos.

Hip Hop & R'n B Toolkit contains more
than 600 patches, including construction
kits for funk, hip-hop, and other styles, fol-
lowed by drum loops, bass loops, keyboard
parts, hits, synths, and effects. An addi-
tional 200 programs are for multisampled
instruments: clavinets, basses, electric pi-
anos, guitars, drums, and other keyboards.
World of Synthesizers has 512 patches rep-
resenting retro and modern synth sounds
including flutes, voices, tines, and bells.

All Plugsound modules offer control
over pitch, filter settings {including reso-
nance and filter type), envelope, and LFO
settings. You can also edit velocity curves
and play in Legato Mode {with Porta-
mento controls).

Plugsound requires a host program
that supports VST, MAS, er RTAS plug-
ins. Mac users need a PPC 604e/300
MHz, 0S 8.6, and 128 MB of RAM. Win-
dows users need a Pentium 11/300 MHz,
128 MB of RAM, and Windows 98, ME,
2000, NT, or XP. Big Fish Audio (distrib-
utor); tel. (800) 717-FISH or (818) 768-
6115; e-mail info@bigfishaudio.com;
Web www.plugsound.com.

www.€musician.com



o~

The DPS24 is the only affordable integrated
hardware digital workstation that offers

24 tracks of recording without data compression.
Mast types of deta compression throw out portions
of your audio during recording, and use a
mathematics| aigorithm to approximate the originsl
audio upon playback.

Data compression can adversely sffect your
audio quality and stereo imaging. especially with
muitiple generations of track bouncing.

i@ of sounds like your old cassette

SmuRitraek doesn't it?

=

SRR L (47063 1 900 fox: B17-222 1480

Q.M‘M 1229 fax: 905-405-1885
h 1

Zﬁ DIGITAL PERSONAL STUDIO

It's important to know what you're getting when

you invest in any recording solution. The DPS24 was
designed from its inception as s professional praduction
tool and not simply 8 scaled-up portable stud:o.

We combined a 24bit/98kHz linear 24-track

hard-disk recorder, 8 46-input moving-fader automated
digital mixer, 8 sample-accurate multi-track graphic
waveform editor, 4 steseo multi-effects processors,
ak.Sys TrackView and \%T plug-in platform software,
and a CD mastering and archiving suite. without
creating the psrformance or user interfece
compromises faund in many integrated workstations.

a@kaipro.com

Utilizing our Q-Link navigation design, the DPS24
offers access to any major function with one
button press. The G-Channel strip ofieutomated
LED retary controls enables.instant access to any
chanret strip.on the mixer.

Features like two banks of inputs to eliminate
re-paching, balensed channel inserts which enable
external mic preamps to bypass the on-board
preamps, multi-function Q-Knobs for realtime effects
contral, and up to 24 channels of ADAT I/0 offer
professional production capabilities that give you

the resl-world advantages you need to bring your
artistic vision to its full potential.

B

In stores now :perESSiUnal




® WHAT’'S NEW

P DIGIDESIGN DIG! 002

he Digi 002 {$2,495) is a 24-bit, 96 kHz
TFireWire interface with an integrated

control surface, eight analog inputs
and outputs, and a pair of analog monitor
outputs. The control surface offers an array
of eight touch-sensitive faders, eight ro-
tary encoders, and ten four-character LCD
scribble strips. The manufacturer claims
that the encoders offer control over almost
every Pro Tools LE 5.3.2 feature and pa-
rameter, including plug-ins. A 32-track ver-
sion of Pro Tools LE comes with the
package, along with standard DigiRack
plug-ins such as D-Verb. Also included is a
suite of third-party plug-ins, including
Waves Renaissance Collection, 1K Multi-
media’s AmpliTube, and Native Instrument’s

'V EDIROL UA-700

ubbed the “Everything Box” by its man-
l]ufacturer, Edirol's UA-700 (8595} is a

compact USB digital audio interface
that features 24-bit, 96 kHz audio; a
built-in effects processor .
with EQ; guitar-
amp and mic
modeling; and
MIDI ports. The
unit lets you re-
cord two channels
simultaneously.

» KORG MICROKORS

he 37-minikey Korg MicroKorg synth
T(ssom boasts the same combination of

analog-modeled and sample-playback
oscillators as the MS 2000 and adds a few
tricks of its own. For starters, you can run
the MicroKorg from the supplied 9V AC
adapter or with six AA batteries.

The instrument has two oscillators; os-
cillator 1 offers 71 waveforms, ranging from
typical analog waveforms to Korg’s single-
cycle DWGS waveforms. Oscillator 2 pro-
vides sawtooth, square, and sine waves.
You can use oscillator 2 as a modulator for
oscillator sync or ring modulation.

The MicroKorg has four resonant filter
modes: 12 dB lowpass, bandpass, and
highpass filters, and a 24 dB lowpass filter.
The two ADSR envelope generators and
two LFOs sync to MIDI Clock, and you can
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Pro-52 software synthesizer. You can use
the control surface independent of the Pro
Tools software as an eight-channel, four-
bus stereo digital mixer with onboard EQ,
dynamics processing, delay, and reverb.
The control surface offers coaxial S/PDIF
I/0 and eight channels of ADAT Lightpipe
I/0. Analog inputs include four mic pre-
amps (with 48V phantom power, variable
gain controls, and a highpass filter) and
four balanced %-inch jacks. You also get
eight analog outputs on balanced %-inch
jacks, monitor outputs on RCA jacks, one
MIDI In port, and two MIDI Out ports (col-
lectively supporting 32 MIDI channels).
The Digi 002 will run on any FireWire-
equipped Mac G4 running 0S 9 with 256
MB of RAM. Windows users will need

The top panel sports knobs for each of
the effects processors as well as buttons
for toggling features on and off. For exam-
ple, the guitar-amp modeling section lets
you adjust amp drive, select from 11 amp
models, and choose your amp model’s

speaker array. You can save amp-mod-

eling adjustments as patches in one

of six user locations. Knobs for mic
modeling let you match an input
mic with a mic model; yet an-

other knob lets you select a
sampling rate of 44.1, 48, or 96 kHz.

program the pitch-bend and modulation
wheels to control a variety of synthesis pa-
rameters. Five knobs provide additional
real-time control and transmit Control
Change (CC) messages. All parameters are
accessible from the top panel of the unit.
You can process external audio through
the MicroKorg's filter, effects, or the 8-band
vocoder. The effects include three modu-
lation types, four delays, and EQ. The
vocoder can capture formants
from your voice or other external
signals and superimpose them
across the range of the keyboard
without pitch change. The instru-
ment includes a mic that mounts
on the top panel. The built-in
arpeggiators offer six patterns:
you control gate time, swing, and
pitch (over four octaves), and you

a Pentium IV or Athlon XP, 256 MB of
RAM, and Windows XP. Digidesign; tel.
(800) 333-2137 or (650) 731-6300; e-mail
prodinfo@digidesign.com; Web www
.digidesign.com.

The UA-700's top panel has a pair of
Neutrik Combo jacks; buttons for phan-
tom power, a —20 dB pad, and a low-cut
filter; a %-inch high-impedance jack for
guitar or bass; left and right RCA auxiliary
inputs; and left and right master outs. The
rear panel offers a second pair of RCA
master outs, a USB port, coaxial and op-
tical S/PDIF I/0, and MIDI In and Out. The
unit supports WDM and ASIO 2.0 drivers.
Raland Corporation U.S. (distributor); tel.
(323) 890-3700; e-mail edirol@edirol.com;
Web www.edirol.com.

can turn individual pattern steps on or off.

Audio outputs are on a pair of unbal-
anced %-inch jacks and a stereo %-inch
headphone jack. The keyboard also in-
cludes a pair of %-inch unbalanced inputs
for processing external signals; %-inch
jacks for a control pedal and a footswitch;
and MIDI In, Qut, and Thru ports. Korg
U.S.A., Inc.; tel. (516) 333-9100; Web www
.korg.com.
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Keyboards * Mixers *» Guitars * Headphones * Software ¢ Workstatiqns * and much more
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music store
- should be ...

. All the gear you need, in stock
and ready to ship immediately.

. The best prices available on the
world’s finest equipment.

. Professional service and
support from the experts in music
technology.

t Sweetwater, buying musical equipment is simple. Our
wide selection of gear from leading names lixe Rotand,
Yamaha, Digidesign, Fender, MOTU and many more ensure we
have exactly what you're looking for at a price that won's break

the bank.

Furthermore, Sweetwater's award-winning Sales Engineers
are widely regarded as the best in the industry. They knew
music technology better than anyone, can answer all your
questions, and will offer you as much one-on-one, expart
service and attention as you need to make the richt choice for
your music. Call us today at (800) 222-4700 and discover how
easy shopping for music and recording equipment should be.

Our enormous ! = 8
NS warehouse is stocked Lol = 8 v
‘ ' to the rafters with tons e Sl
A l/ 4 ' of the latest cool gear. G ) y
4 t We're able to process S el ' .
) \ o ‘ and ship your order ‘" '
- on the same day you
place it, so we’ll getiit
to you fast!
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“permanently magnetized in a

s conventional electronic components ap-
'R proach the physical limits of miniaturization,
scientists are looking for ways to exploit the
quantum-mechanical properties of subatomic
particles to increase storage density and pro-
cessing power. One intriguing possibility is a

new type of circuitry thatis based on a property  step in computer

of electrons called spin.

Conceptually, you can think of an electron as
a tiny, electrically charged sphere that spins
about an axis. Because the spinning sphere car-
ries a charge, it forms a current loop that gives rise to a
magnetic field with poles at either end of the spin axis.
(In reality, electrons are not tiny spinning spheres, and
the exact nature of spin is too complicated to discuss
here.} Interestingly, all electrons have exactly the same
amount of spin, which is restricted to a discrete value by
the laws of quantum mechanics.

Spin is traditionally depicted by assigning a direction to
the axis: if you view the “rotation” as going west to east, the
axis points north or up, as with the Earth. An external mag-
netic field affects the electron’s energy according to the rel-
ative orientation of the field and spin axis.

In ordinary electrical current, the electrons’ spins point
in random directions and have no effect on the operation of
the circuit. However, circuits in which the spin direction
plays a role offer some significant advantages in per-
formance and power consumption; such circuits are
known as spin-based electron-
ics, or spintronics. Perhaps the
simplest example is a current
passing through a magnetized
ferromagnetic metal, such as
iron or cobalt, which tends to
impede electrons in all but one
spin direction, resulting in a
spin-polarized current.

That s the basis of a magnet-
ic tunnel junction, in which two
ferromagnetic layers are sepa-
rated by an insulating layer. One
of the ferromagnetic layers is
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specific direction, while the

Spin Doctors

Electrons’ spin

states: the next

evolution?

FIG. 1: Prototype MRAM chips have reached capacities of 1 Mb

tion can be changed at will. Electrons entering
the fixed, or pinned, layer are spin-polarized, and
if the magnetic field of the variable layer is par-
allel to that of the pinned layer, some of the elec-
trons tunnel through the insulator (a fascinating
guantum effect in itself). If the magnetic fields
of the two ferromagnetic layers are antiparallel,
the electrons do not tunnel through the insulator.

A single magnetic tunnel junction can be used
to store one bit of data within a larger structure
that is called magnetic random-access memory
(MRAM), which retains its data whether the power is on
or off and offers switching rates and rewritability compa-
rable to that of conventional RAM. Motorola has fabricated
MRAM chips with capacities of one megabit (see Fig. 1),
and commercial products should become available in the
next couple of years.

A similar idea might be applied to field-effect transistors
{FETs), as proposed in 1990 by Supriyo Datta and Biswajit A.
Das, then of Purdue University. In the Datta-Das spin FET, a
ferromagnetic source electrode injects spin-polarized elec-
trons into a semiconductor channel that connects the source
with a ferromagnetic drain electrode. If a voltage is applied
to the gate electrode directly above the channel, the result-
ing electric field changes the spin direction of the electrons,
causing them to be rejected by the drain’s magnetic field;
otherwise, they pass through the drain unimpeded.

Changing the spins in this manner takes much less energy
and time than pushing electrons
out of the channel as in a con-
ventional FET. In addition, it
might be possible to change the
magnetic orientation of the
source and/or drain to alter the
logic gate’s function on the fly.
As yet, no one has constructed
a spin FET, but recent experi-
ments with ferromagnetic semi-
conductors hold great promise
for the future of spintronic com-
puters and the musical applica-
tions they might serve. ®

SuguSRSANESEERENRANES

RTESY MOTOROLA

We welcome your feedback., E-mail us at

other one’s magnetic orienta- using spintronic magnetic tunnel junctions to store data. emeditorial @primediabusiness.com.
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s Today’s pop stars succeed or fail on the strength of their videos. It's all about sex appeal and mass
marketing. It's eye candy, with a music track. # Unless, of course, you happen to be smarter than the
average monkey. Early on, you discovered music through your ears, and not your eyes. Which is why
you should know about Ex’pression Center. When it comes to sound recording and production, this is
the place of higher learning. # We take a more evolved approach. You get your Bachelor’s Degree in
Sound Arts in just 18 months. And you graduate with skills that will enable you to work in virtually
any studio in the world. & To find out more, just click on our web address. Discover why education at
E.C. sounds a whole lot better than the rest.

PR—
DIGITAL ARTS EDUCATION - EMERYVILLE, CA 1-877-833-8800 WWW.EXPRESSION.EDU ,{ 1= EX PE ESS'@N
N =L Center for New Medis
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3 C¢member the first time you knew for
certain you wanted to work in a studio?
For me, it was when my band went in to
do our first demo. I remember the whoosh of air
as I pulled open the heavy door to the control
room; as I gazed over a miniature city of multi-
colored lights, my ears rang with the deaten-
ing quiet of that space. Never mind that the
mixing console made about as

much sense to e as the cock-

pit of a 747—I knew I'd be fly-
ing it some day. Standing in the
vocal booth before a huge vin-
tage Neumann that could prac-
tically hear the dates of the
dimes in my pockets, I knew it
was my destiny and that this was
where I belonged.

So assume you’ve had a simi-

for you. Or maybe vour own personal revela-
tion involves working in post-production or
touring the world mixing front of house for
major concerts. Whatever your motivation, may
I extend vou both congratulations and condo-
lences on vour life-shaping career decision.
Working as an audio professional can be one
of the most creative, fascinating,

exhilarating, totally cool lifestyles

By Daniel Keller

lar epiphany, and you feel cer-
tain that a life as a studio rat is

anyone could ever wish for. It can
also be 140 flights of mind-numb-

ing, body-abusing hell, the likes

of which have probably been out-

lawed in a hundred Geneva Con-

Do

vou and what you make it. By com-

pro-audio

ventions. A lot of it depends on

schools deliver as promised?

World Radio History

mitting yourself to a goal, you’ve taken the first
step toward becoming a professional. Keeping
that goal in sight will require perseverance, self-
discipline, and a never-ending desire to learn.
As with most careers in the music biz, there
are as many different paths into audio as there
are people working in it. But they all have one
thing in common: the professionals you see¢ be-
fore you have all put in the time, educating
themselves and perfecting their craft. Most have
come up through the ranks, starting out as in-
terns or gofers, receptionists or solder jockeys.
They got a foot in the door any way thev could,
and then they stayed, listened, and learned.

www.emusiclan.com



DOING THE BASICS

Theory matters. Most schools take you
through at least a bit (hopefully more
than just a bit) of recording theory and
signal flow before heading for the
faders. Though you may be eager to get
your hands on the equipment, having at
least a basic understanding of what
you're doing will save you lots of time
and prevent mistakes later. Ideally, the
school should offer at least an initial
few weeks of classroom-based theoreti-
cal training. That should be followed
by some additional in-depth book and
lecture courses given concurrently with
hands-on lab time.

The schools I queried varied only
slightly in their ratios of classroom to
lab time. In all but a few, the first 35
to 40 percent of the overall course time
is dedicated to basic theory. Most of
the schools provide the more theoreti-
cal training aspects in a traditional lec-
ture format, using textbooks, technical

Course Listings by department

Music Production

journals, and audio-
visual materials. Gen-
erally speaking, this
classroom time is the
least complicated to
administer, and most
schools do a pretty
good job of conveying
this information.
Another important
consideration is actual
class size. Though a
class of 20 to 25 stu-
dents can be consid-
ered almost intimate in
a lecture setting, a class
that size in a studio means you'll spend
far more time craning your neck to see
the mixing board than actually work-
ing on it. The schools I surveyed usually
reported relatively larger classroom
sizes, but lab sizes normally were held
to 12 or fewer students. Some, such as
Nashville’s School of Audio Engineer-
ing (SAE), state that the maximum
number of students in the studio is two,
with 75 to 80 percent of labs under-
taken alone. Miriam Friedman, presi-
dent of New York’s Institute of Audio
Research, states, “Lectures are limited
to 30 students and labs to 20 students,
and studio sessions are held to 12; our

e g with 7]
i'uw-ulo«nd ﬁiimm 1to25
|| MP-381 Advanced Mix Lab
MP-461 Adwanced Production Projects
MP-385 Advanced Recording Techniques
pint.corses o Applications of Music Acoustics
MP-465 Audio for Video Postproduction
MP-318 Craative Production Skills
MP-110 D Music and
|~ A MP-475 Masters Engineering Lab
MIEC-241 Mix Techniques Lab
MP-340 Multitrack Recording Techniques
MP-495 Music a
MP-320 Music Production for Records
MP-421 Music Production for Vieual Media
Postproduction and Remixing of Records
MYEC-211 Principlas of Audio Technology 1
MTEC-212 Principles of Audio Technology 2
MP-210 of Pn for
MYEC-311 of for Music
MIEC-215 Production Analysis Lab
MP-210 Sound Reinforcament for Musicians
MP-325 Sound Ralnforcament Lab
MP-322 Sound Reinforcoment Systems
MP-209 Technical Characteristics of Audio Systems
MP-247 The Business of Music Production

FIG. 1: Like other professional institutions, the Berklee College of Music in Boston offers a wide
range of audio-production courses. This list shows many of the required courses in the school's

music-production and engineering degree program. Other courses in music and general education

are also required.
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FIG. 2: Students at the Institute of Audio Research work in small
groups in state-of-the art teaching labs. Each student has access to
his or her own workstation.

labs offer each student individual state-
of-the-art workstations” (see Fig. 2). Full
Sail’s Mylod says: “Here the first three
months are composed of lecture classes
of 50 to 100 people. Once students
begin the hands-on phase, we guaran-
tee our lab classes contain no more
than nine students.”

ON SITE

The schools I examined varied consid-
erably in the actual facilities they offer
for hands-on training. Most do offer
actual recording facilities ranging from
modest one-room studios to elaborate,
multiroom facilities with one or more
live-recording areas and several lab sta-
tions for mixing and editing.

An important consideration is how
the live setups are used in the course
study (see Fig. 3). Is the school just set-
ting up a previously recorded session
for teaching signal flow, or is it bringing
in live bands for full sessions covering
mic setup, recording, overdubbing, and
mixing? Of course, it’s difficult for any
school to fully emulate a real-world en-
vironment, because musicians record-
ing in a school situation tend to pay
lower rates and are far more tolerant
than in the real world of paying clients.
Still, working with talent in a live situa-
tion provides indispensable exposure
to many scenarios you will encounter.

TO THEIR CREDIT

To be fair, accreditation is not neces-
sarily an indicator of a school’s rep-
utability nor of its academic standards.
That said, it can have a bearing on your

www.emusician.com
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cligiciasige

Get in touch with the most comprehensive,
versatile Pro Tools LE workstation ever.
\

FireWire' connection + 32-track Pro Todls LE software
with Windows XP and Mac OS

24-bit / 96 KkHz fidelity support

8 touch-sensitive, motorized faders, 1aclddes Bundisa plug-ins from

FotaPy ancoders, scrblleStips, Digidesign, IK ultimedia, Native

and meterin
g Instruments, and Waves

18 channels of I/0: 8 analog (with

4 mic preamps), 8 ADAT optical,
and 2 S/PDIF; integrated MIDI
1/0 (16 channels in / 32 channels out)

Operates as a sthdalone digital
mixer with effecls — EQ, dynamics,
delay, reverb — and snapshots when
not used with Pro Tools

|

|
©08/02. Digi 002, Digidesign and Pro Tools LE are trademarks or reqistered trademarks of Avid Technology, Inc., .
or its subsidiaries or divisions. Al} other trademarks are the property of their respective holders. digjd_e sign




students at an internship. Students sub-

mit a list of facilities they’d like to go to,
and the internship department procures
that. The internship department has a
huge list of relationships with facilities
all over [and outside] the country.”
Some students argue that, with the
availability of low-priced equipment
these days, it makes more sense to focus
on a small home- or project-studio set-
up. They figure that a few months of
producing demos for friends and local
bands will hone their engineering
chops faster than weeks of watching
over someone'’s shoulder will. It’s cer-
tainly true that you’ll get more time be-
hind the mixing desk that way, and it’s
not a bad idea in any case to outfit your-
self with whatever gear you can afford.
But there are far more valuable skills
to be learned through an internship,
and they can’t be taught in your spare
bedroom. An internship is where you’ll

r File Edit View Go Bookmarks Communicator Help

learn firsthand the realities of
having to work and socialize in
close quarters with a wide array
of personalities and artistic egos.
It’s a time to discover how to
keep cool under pressure, how
to stay cheerful even when your
stomach’s grumbling and your
head’s pounding, and how to
turn stressful situations from po-
tential artistic nightmares into
memorable performances.

It’s also a time to develop your
networking skills. Even more
than some other professions, this
business is built upon relation-
ships. The people you meet now
could very likely play a role in
your future, and their recollec-
tions of you can make a big dif-
ference in what that role might
be. When that Joe Nobody engi-
neer-producer you worked with
last year is nominated for a
Grammy, your phone is more

MAKING CONTACT

Ardent Studios
www.ardentstudios.com
Berklee College of Music
www.berklee.edu

Conservatory of Recording Arts and Sciences
(CRAS)

WWWw.Cras.org

Full Sail Real World Education
www.fullsail.com

Institute of Audio Research
www.audioschool.com

Line 6

www.line6.com

Roland

www.rolandus.com

Russ Berger Design Group (RBDG)
www.rbdg.com

School of Audio Engineering (SAE)
www.sae.edu

likely to ring if he remembers you as
helpful, easy to get along with, and
nearly invisible until needed rather
than as someone with more opinions
than sense.

After graduation, will your school

= —_ e = = e —
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Album of the Year

Hest New Artist

Best Pop Collaboration wVocals

Best Rock Seng

Hest Male RAB Vocal Performanc

Hest RAB Album

Hest Traditional RAH Vocal Album

FIG. 4: One important measure of a school is the success of its graduates. Full Sail’s alumni include

a number of recent Grammy Award winners.
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offer assistance with finding an entry-
level position in the industry? What
about with basic skills such as résumé
building? Though there’s much to be
said for developing job-hunting chops
by knocking on doors, a referral from
your alma mater will do more than sim-
ply help get you in the door. It will as-
sure a much better match than cold
calling, affording both you and your
potential employer a more mutually
beneficial situation. Again, most schools
I spoke with offer some degree of place-
ment assistance. Some, such as CRAS,
report that the majority of their unpaid
interns parlay those relationships into
paid positions after graduation.

TRACK RECORD

Generally speaking, most of the studio
owners I spoke with are satisfied with
the level of technical knowledge of the
students they interview. That was not
always the case with the more techni-
cally oriented positions, but for the most
part, those employers are understand-
ably adamant about their needs for full
academic degrees from accredited uni-
versity programs. As Berger puts it, “We
find potential applicants with the skill
sets we require only from universities

www.emusician.com
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AT 4
e @ ce

There’s a reason that the biggest touring companies use DriveRacks — M

on their most important tours. When you have literally tons of speak- D Flve Ra c k PA
ers, monitors and power amps to control, you need all of the help that

you can get. DriveRacks have been designed to handle and protect cnmplate Eﬂ“a“laﬂ“n and
expensive gear and to make setups much easier. Until now the only lﬂllllspﬂal(ﬂl‘ cnlltl'lll systﬂm

way to get this kind of sound quality and control out of your PA was
to buy a truck-load of equipment, hire a sound company, or spend a

lot of money. Availahle Nﬂw

With the DriveRack™ PA, you not only get the protection and 99 *
control that had only been available in multi-thousand dollar touring
systems, you also get all of our tour experience right in the box. Just u

push the Wizard button and the unit will completely walk you through
setting up your system. With everything you need between your

mixer and power amp the DriveRack PA has been designed to grow
with your system for years to come. So head down to your local x
dealer and check out this amazing product at an amazing price. PROFESSIONAL PRODUCTS
The Prolessional’s Choice in Signal Processing

For more information contact us at (B01) 568-7660 Fax (801) 568-7662 * www.dtnepra.com « 8760 S. Sandy Parkway, Sandy, UT 84070 USA

H A Harman intemational Company
*Estimated street price octual price may vary.
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I 100 CD cases for $219 200 CD cases for $399

Pleast e ons; 1 50 CD cases for $129
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and from within the industry.” For the

most part, though, the schools seem to
be doing a good job imparting theoret-
ical knowledge and technique.

Sadly, one of the most common criti-
cisms cited by those doing the hiring
concerned the lack of people skills and
professionalism in grads applying for
jobs. Clearly, these are skills more dif-
ficult to quantify and certainly harder
to teach. As Jody Stephens, studio man-
ager at Ardent Studios in Memphis,
says, “I'm sure it’s hard to teach basic
communication skills and good man-
ners, but some applicants who come to
us, while well trained in audio theory,
are deficient in those areas.”

In fact, the one mistake made most
frequently by new studio employees is
forgetting to leave their egos outside
on the coatrack. The most important
lesson you probably won’t learn in
school is about dealing with people. As
an engineer, you're there to capture
the best performance from an artist,
and that goes much deeper than simply
having all the mics in the right place
and hitting the red button. It’s about
learning to relate to the person or
people in front of you, getting inside
their creative psyche, and understand-
ing their artistic vision. Those are
things not easily taught in school.

Similar observations were made by
those in other areas of the pro-audio
community, who also cite a lack of pro-
fessionalism as the issue they most often
encounter with new hires. Deborah Par-
menter, Roland’s Human Resources di-
rector, puts it gently: “Sometimes we
find that students and musicians aren’t
used to the rigidity of a corporate envi-
ronment, and it takes some transition-
ing.” Others, such as Line 6’s Wolf, cite
a lack of even basic skills: “It’s surpris-
ing, but I frequently see a lack of com-
puter skills in candidates from schools.
Obviously, this is more relevant for ad-
ministration-level positions, but even in

more technical positions, it is a must to
have basic computer knowledge.”
Certainly, Wolf makes an important
point: computer skills in general are
an area no aspiring audio professional
should overlook. That is true not only
when learning the basics but also when
keeping up-to-date. In fact, that can be
said of most aspects of a career in pro-
fessional audio—the people who get
and stay ahead in this business do it by
keeping their skill sets current. And
they do it not so much out of a sense of
obligation, but with enthusiasm and a
dedication to excellence. It's a rare
school that can teach this to anyone
without his or her own motivation.

DO THEY DELIVER?
So is a pro-audio course of study right
for you? Which school is the best
choice? How goed a job do these
schools do in preparing you for the real
world? As you might expect, the answer
is, “It depends.” Most of the larger,
more reputable institutions can teach
you the basics; for the more important
and intangible stuff, it’s largely up to
you. Though the schools I spoke with
all acknowledged the importance of
professionalism, the majority agreed
that it’s a difficult eoncept to teach.
As with most things in life, it comes
down to the individual and what you
make of it. If you're dedicated to your
goals, you’ll certainly benefit from the
training these schools offer. If you're
not, the most highly acclaimed faculty
and killer gear won’t help. As RBDG’s
Berger says, “Attitude is everything.
Find something you love, determine
what skills are required in your field of
choice that will allow you to make a dif-
ference to an employer, passionately
pursue those skills, overcome all ob-
stacles, and make learning and contin-
ual self-improvement your lifestyle.”
That advice should take you a long way.

Daniel Keller is a writer and independent
producer and engineer based in Southern
California. His projects include a real-time
compression algorithm allowing for 32-
hour days.

We weicome your feedback. E-mail us at emeditorial @primediabusiness.com.
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(reativity Connectors

If your computer supports USB, Edirol makes it
easy to creatively connect....anywhere, since
your computer supplies the power.

The UA-1A is a simple and small way to get 16-bit,
44 1kHz audio into your computer from analog sources
through RCA jacks.This is the affordable way to bypass
the built-in audio device of your laptop and home
computer with quiet,

quality sound.

The UA-1D interfaces totally digital transfer of audio
between your computer and external digital
components through its optical or coaxial S/P DIF ins
and out Its cable configuration and Native 0S driver
compatibility make it the perfect,

portable upgrade of

your computer's

built-in

audio.

available at participating Dealers or call:
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MIDI Interface

If MIDI is your mode of expression, Edirol offers
two ultimate value interfaces designed for a
variety of setups.

The UM-1 1x1 MID! interface comes fitted with a
USB cable on one end and MID!!In & Qut leads
onthe other.Its true Plug and Play

compatibility makes it easy to

connect any MIDlinstrument

to your PC or Mac for

16 channels of

control.

The UM-1S 1x1 MIDI interface is flexible to your unique
setup: you select the length on the MIDI In & Out cables
you connect UM-1S female MIDI connectors. Control up
to 16 channels of MIDI with thebﬁordable, portable Plug

and Play UM-1S.Includes drivelf (D-ROM.
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Ihe number ot hard-disk recorders on the marker
ontnues 1o grow, and there 15 a recorder for every
task and almaost every budget. The winner i the mu-
sician who has a personal studio, because a powerful
recording system 1s easily within his or her grasp,
But how do vou sort through the termfving array
of aptions? Simply ask the vight questions. This ar-
ticlte will show vou how 1o narrow down vour search

snd vick iz recerder that's righe for vou

It's nanwal 1o want what yon see m the l'mlr—(oiOl‘
ads. But before vou make viat impulse buy, a bit
of self-evaluation ix in arvder. Buying the right
recorder requires thought, research, and lots of pa-
sence. It's difficult 10 put off your shopping spree,
but the more vou know about vour mdividual needs
and astes, the more likely you'll purchuse the per-

fect system-—the firs nane
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A hard-disk recorder can be used as
an entity unto itself, or it can exist as
part of a larger studio system. The
products are as individual as the people
who will use them, so it’s just a matter
of finding the perfect match. For ex-
ample, the film composer who wants
to sync sequenced MIDI instruments
to audio tracks will have different needs
from the classical guitarist who merely
wants to document his playing in the
studio and onstage.

Hard-disk recorders fall into three
categories: the computer-based digital-
audio workstation (DAW) that com-
bines hardware I/0O and a software
interface; the personal digital studio
(PDS), which includes a mixing surface
and effects; and the modular hard-disk
recorder (M-HDR), which is a stand-
alone recorder. Each format offers
nonlinear, random-access recording;

000000
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nondestructive editing (sometimes with
unlimited undos); and sync capabilities
that don’t require you to waste an audio
track.

The defining characteristics of each
format go beyond the recording and
editing capabilities. The interface of
each recorder helps determine the
unit’s suitability for certain tasks, but
size, features, and adaptability—not to
mention your own style of working—
also play an important role.

PERSONALITY AND STYLE
Recordists often fit somewhere be-
tween two basic personality types. At
one end is the person whose main goal
is to get the new system up and run-
ning quickly, with as little downtime as
possible. Such people are satisfied with
what today’s technology offers and will
be happy with a system that is stable, is
easy to use, and serves their immedi-
ate needs. The expansion capabilities
of the recording system are unimpor-
tant. In fact, these users will avoid most
upgrades and expansion in order to
keep the system stable. That makes
sense for anyone whose livelihood rides
on a dependable system.

At the other end of the spectrum are

00 00000

AV -1

The analog inputs and outputs on the Fostex VF-16 are conveniently located on the face of the unit.
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the people to whom the technology it-
self is as important as the music. These
people want a system that can expand
and grow with their needs and with the
technology. In fact, the ability to totally
customize the recording setup is a big
plus. For someone in this camp, a
closed system, such as a PDS, may not
be a good choice, because it offers little
or no expandability. This mind-set al-
most certainly guarantees the need for
future investments in gear, such as a
faster computer, which leads to plug-
in and software upgrades.

The above examples are indeed
extreme, and users will likely place
themselves somewhere between the
personality types. But knowing which
traits you relate to is helpful, because
manufacturers design products with
either—or both—of these potential
users in mind.

20 QUESTIONS ... AT LEAST
It’s time to determine what you need
to make music now and in the future.
Don’t let this seemingly endless list of
questions intimidate you; you may al-
ready know the answers!

Although many of the questions that
follow seem obvious, be careful not to
rush through them—especially the ones
that are closely related. Evaluating your
answers in order and one at time is the
key to a successful purchase. Answering
all of them will help you view your op-
tions from different angles. In addition,
write down your answers as you go. That
will help you remember minor details
and give you a place to explore new
questions as they arise.

I will mention specific products to
clarify ideas throughout; please do not
construe those mentions as product
endorsements. To see a comprehensive
list of what’s available in hard-disk re-
corders, visit EM’s Personal Studio
Buyer’s Guide, 2003, online. in

What kind of work will you do? Will
you be scoring for picture? Recording
your band’s CD? Making music for com-
puter games? Your immediate and fu-
ture needs will determine the system
you choose. The more you know about
your plans, the easier it will be to pick
the system that’s right for you; each

www.emusician.com
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type of hard-disk recorder has its own
strengths and weaknesses, and you want
to make sure the recorder you choose
will do what you need it to.

If your requirements seem to point
toward a DAW-based virtual studio, for
example, where all recording, se-
quencing, and processing are done in
software, then choose a software pack-
age that does what you need (see Fig. 1).
Occasionally, that will narrow down the
options for computer platform, 1/0,
drivers, and plug-in formats.

On the other hand, if you want a DAW
based around a hardware control sur-
face and your software needs are simple,
check out controllers first. Most con-
trol surfaces come bundled with a lite
version of one of the popular music ap-
plications, which allows you to get up
and running fairly quickly. Starting with

A )

a lite version is also a good way to find
out if an application suits your music-
making style before you spring for the
full version. If you’re on a very tight
budget, you’ll need to decide whether
it’s more important to have the software
you really want or buy a control surface
right away and live with the bundled
lite software until you can afford to
move up.

What is the destination? Is your music
destined for the Web, for film, for CD,
or for DVD? Do you want a system that
lets you record, mix, and master your
music, and spits out a CD-R when
you’re done (see Fig.2)? Does the CD-R
need to be fully compliant with the Red
Book standard, or do you want it to
contain standardized files, such as WAV
or MP3? Knowing the final delivery for-
mat for your music will help you deter-
mine your data-resolution needs.

Perhaps you want the ability to record
and edit basic tracks at the highest
audio quality possible, with the inten-
tion of using a commercial facility for
overdubbing, mixing, or mastering. In
that case, data format and compatibility
are important factors to consider.

How many audio tracks do you need?

" QIIC QIS (IS NI CRILS QIS QS dKNS OIS LIS QRIS GLIc O
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FIG. 1: Steinberg Nuendo (Mac/Win) is a complete software-based workstation that allows you to
use VST effects and instruments and do surround mixes.
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It’s easy to underestimate the number of
tracks you’ll need, especially if you've
never used a hard-disk recorder. Unlike
analog and digital tape-based devices,
some hard-disk recorders offer virtual
tracks, which allow you to record more
than the specified track count: you just
can’t play them back all at once (see
Fig. 3). You can record multiple passes
of a solo to virtual tracks, for example,
and then choose the best of the bunch.
Of course, the more tracks you have,
the more tracks you are likely to use.

Another question to ask yourself is
how many channels you need in order
to move between devices in your stu-
dio. Will you have the connections to
do that? Are they built in to the device
you are buying, or do you have to pur-
chase additional I/O cards? This is es-
pecially important if you plan to move
high-resolution multitrack audio be-
tween, say, a digital mixer and your
recorder.

What data resolution and sound
quality do you want? The factors that
affect the sound quality of digital
recorders include the converters, the
data resolution (bit depth and sam-
pling rate), and the use of data com-
pression. But sound quality is not
determined by numbers alone. Like
any product, digital converters vary in
quality, and you may have to pay a little
more for your interface to get the
sound quality you want.

Although the Red Book standard for
CD—16-bit, 44.1 kHz—is still the most
prevalent commercial delivery format,
there are plenty of reasons to record
at higher or lower resolutions. If your
music is destined for DVD, for example,
you might choose a recorder that sup-
ports 24-bit, 96 kHz resolution. (Some
even promise 192 kHz and higher.) If
you’re creating music for games or the
Web, you want a system that lets you
easily create files that don’t take up
much bandwidth.

High-resolution audio comes with its
own set of concerns. On most systems,
recording at high sampling rates lowers
the track count. Typically, a recorder
that offers 24 tracks at 16-bit/48 kHz,
will give you 12 tracks at 24-bit/48 kHz,
and 6 tracks at 24-bit/96 kHz.

www.emusician.com
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In addition, the greater the bit depth
and sampling rate, the more disk space
you’'ll need. Your hard drive will begin
looking smaller once you store 24 chan-
nels of 24-bit, 96 kHz data on it.

Finally, moving multiple channels of
24-bit, 96 kHz audio between, say, an
M-HDR and a digital mixer is not a trivial
matter. Interfacing your system with the
outside world will require specific I/O
cards and a suitable clocking setup so
that you don’t degrade the audio quality
you spent so much money to capture.

At the other end of the resolution
spectrum is data compression. Com-
pressed files take up less space on a
disk, which results in more recording
time. The trade-off, of course, is re-
duced audio quality, and each com-
pression scheme sounds different.
Some of the Roland PDSs, for ex-
ample, offer as many as six compres-
sion schemes. The trick is to use the
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FIG. 2: One feature-packed 12-track PDS is the Korg
D1200. It records four tracks simultaneously at either
16 or 24 bits, offers amp and mic modeling, and lets
you master your songs to CD-R.

data compression that
suits the project. Some 1
kinds of music—particu-
larly those with high lev-
els and a small dynamic
range—tolerate data

OH/R

compression better than
others.

What sorts of instru-
ments will you record?
Will you record acoustic
instruments or voices
that require mics and
preamps; line- or instru-
ment-level electronic
instruments; or a combi-
nation of these? Knowing
what you plan to record will help you
determine the kinds of 1/O you need
(XLR, balanced %-inch, RCA, and so
on), and it may further clarify your
needs in terms of audio quality (see the
sidebar “Two Exercises”).

How many tracks do you want to
record simultaneously? Just because a
hard-disk recorder is a 16-track ma-
chine doesn’t mean it can record all 16
tracks at once. If you answered the pre-
vious question, you already know the
kinds of inputs you'll need. Now you
need to determine which ones you’ll

use at once. The more tracks you want

TRACKS
2 3 B 5 6 7 8

OHAL | BD

BASS | GTR1
GTR2 | VOX2
VOoX3

VOX 1 | HARP |KEYS1
KEYS 2
KEYS 3
STEEL

AG. 3: This is a generic illustration of how virtual tracks work. In
this case, you can play only the top layer of eight tracks. However,
each track is eight layers deep, giving you total of 64 virtual
tracks to choose from.

to record simultaneously, the more you
can expect to pay for your system.

What are your editing needs? Every
hard-disk recorder gives you tools for
moving sections of a file. If all you need
is a way to rearrange parts of a song,
you will be satisfied with the editing
capabilities of any system you choose.
On the other hand, if you need the
ability to edit waveforms at the sample
level, your system choices narrow down
considerably.

Do you need a sequencer? If you do
need a sequencer, how do you plan to
use it? As a fancy metronome for lay-
ing down tracks? As inspiration for
songwriting? Or will it be the main
focus of your music? If you want an in-
tegrated recording and sequencing
setup, you've again narrowed down
your list of system choices.

But just because you want to use a se-
quencer doesn’t mean you have to go
with a computer-based digital audio se-
quencer. A number of PDSs, for ex-
ample, include internal sounds and
offer basic sequencing and looping ca-
pabilities. The trick is to determine the
level of sequencing you need, whether
it’s simple loop-based song assembly or
full control of the deeper aspects of
MIDI, such as event lists and Control
Change messages.

How will you use MIDI? MIDI is not
just for playing instruments. It can be
used for controlling effects, starting
and stopping machines, and automat-
ing fader levels. Do you want a recorder
than can act as master and slave to the

www.emusician.com
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other devices in your studio? If you
have a digital mixer and want to sup-

plement it with a hard-disk recorder
(so you can engage the recorder’s
transport controls remotely, for ex-
ample), choose an M-HDR that sup-
ports MIDI Time Code (MTC) and
MIDI Machine Control (MMC).

Do you need portability? If it were
easy to move your studio to another
place for a day—such as a church, ware-
house, or another studio—would you
do it? If the answer is yes or even
maybe, a portable system is worth con-
sidering. Each hard-disk format is avail-
able in a portable configuration. But
if mobile recording is a high priority,
the more portable, the better.

Begin by determining your require-
ments: Do you need ease of setup?
Durability? Flexibility? Regardless of
other considerations, you will need a
device that lets you simultaneously
record a specific number of tracks and
contains the I/0 to do it. In addition,
you need to consider the amount of

TWO EXERCISES

Here are two scenarios designed to
help you hone your skills in selecting
a hard-disk recorder. Put yourself in
the shoes of the following prospec-
tive buyers and decide which kind of
system you would pick. Compare your
system to the ones in the sidebar
“Check Your Answers.”

Solo artist. In this scenario, you
are a singer-songwriter who is new to
recording technology. You have two de-
cent mics, an old desktop computer,
and very specific requirements: a low-
cost, highly portable system that
records two tracks at a time; simple as-
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Yamaha's AW4416 offers a large dedicated meter display. All inputs and outputs reside on the unit's

back panel.

disk space needed to store all of your
tracks for the duration of the session
or concert. Recording an hour-long
concert on two channels of 16-bit, 44.1
kHz audio takes much less disk space
than at 24 bits and 96 kHz. If you do
your homework, you’ll know exactly
what to pack for the road.

Do you have components you want

sembly editing features; and the ability
to burn an audio CD-R. You want CD-
quality audio for recording live per-
formances, but you don’t mind reduced
sound quality if it buys you more hard-
disk time when you write songs. You
want to pay as little as possible.

You‘re in the band. Now you're
a member of a five-piece, guitar-based
rock band that wants to make its own
record. You've recorded to cassette
multitrackers but have also collected
bits and pieces of quality studio gear—
an analog mixer, mics and preamps,
and effects processors.

to keep? Knowing what to buy often in-
cludes determining how much to buy.
Many musicians assemble the various
odds and ends they've collected over
the years into a studio-like situation
without considering the bigger picture.
Such a setup may combine consumer
devices (with unbalanced 1/0 operat-
ing at —10 dBV) and professional-level

Although you like to record
songs by overdubbing one track at a
time, you also plan to record the full
band during rehearsals and at gigs. Your
simultaneous recording requirement is
eight inputs: two guitars, bass, lead vo-
cals, backing vocals, and three mics on
the drums {(one on kick and two over-
head). You don‘t plan to do any fancy
editing but would like to cut and paste
song sections. And because the band
members (two of whom have laptops)
are splitting the cost, you can shell out
a couple of grand for the recording
system.

www.emusician.com
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gear (with balanced I/O operating at
+4 dBu) without level converters. This
is not an ideal situation, especially if
you plan on doing professional work.
However, some of the components
may be compatible with your new hard-
disk recorder. For example, if you're
happy with the mixer, mic preamps,
and effects processors you already have,
explore the M-HDR option. If you re-
cently purchased a computer and it has
enough RAM and a fast enough proces-
sor to run the applications you like,
consider the DAW option. The hands-
on type should consider control sur-
faces with audio interfaces, which come
in many sizes and price ranges (see
Fig. 4). On the other hand, if the gear
you want to keep operates at -10 dBV,
your choice of recorder should include
interfacing options that match. This
kind of planning will keep you from
spending money on redundant items.
Although these suggestions seem ob-
vious, deciding to scrap parts of your
studio can be difficult. It requires you

O,
©

L.

'
’

O
0.0
0.0

[\

l

& O,
C O
G

.
.

to be honest with yourself
about your goals and then fol-
low through. Change is diffi-
cult, especially in the realm of
music making.

Does it play well with others?

Selected Review
Resources

If you plan to work with other Portable Digital Studios Issue
musicians and in other studios, Akai DPS16! wasisii saisevasimissaess 6/01
compatibility and connectivity FostexVF-16! i sy ianmiee i 2/01
are prime considerations. As KorgD18 ... ..viiniiiiiiieannns 7/00
you examine a recording sys- KorgToneWorks PXR4 .............. 5/02
tem, note how it interfaces RolandVS-2480 . ................... 3/02
with the outside world. Can Yamaha AW4416 ................... 3/01
you easily import and export Zoom MRS-1044 ................... 4/02
files? What audio file formats Modular Hard-Disk Recorders
does it support? Are they com- Alesis ADATHD24 .................. 7/02
mon ones, such as WAV or iZTechnologyRadar24 .............. 7/01
AIFF files? What multitrack Mackie HDR24/96 ................. 10/01
I/0 formats does it offer (see TascamMX-2424 . ................. 12/00
Fig.5)? Digital Audio Workstations

How will you back up files Digidesign Digi 001 ................ 4/00
and synchronize your devices? Digidesign ProTools 24|Mix ......... 7/00

Once you have stored your

Digidesign ProToolIs|HD ............. 9/02

data, you will want to back it MOTU Digital Performer ............ 1/02
up. The more convenient it is Steinberg Nuendo ................. 7/01
to do this, the better. Find out Tascam US-428 .................... 9/01

what kinds of file-transfer and L
backup options are available, and which
ones are built in to the unit. Transfer-
ring the data from high-resolution
multitrack recordings may require add-
ons, and you’ll want to know about
them in advance.

A related issue is synchronization. If
you have multiple digital devices in your

FIG. 4: The Event EZbus is a digital-audio interface with a control surface. It includes two
phantom-powered mic/line inputs and transport controls for sequencing and DAW programs.
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studio, you will want the ability to clock
the components from a single, stable
source. Can the recording system act as
a master and slave for word clock and
MTC? If you plan to create sound for
picture, the hard-disk recorder you
choose should be able to work at the
common frame rates.

Do you want integrated instruments
and effects? Many studio chores, such
as effects processing and synthesis, that
are commonly relegated to hardware
can be done in software. In addition,
modeling technology opens up the
world of speaker-cabinet and mic-pre-
amp emulation.

Note which of these technologies in-
terest you. Some recording formats are
stronger in these areas than others, and
knowing how tweaky you are will help
you determine to what level of mad-
ness you're willing to descend.

Are you already familiar with a par-
ticular interface? You need to deter-
mine how much time you want to spend
setting up and learning the new system.
Choosing a recorder similar to one
you’'re used to will make for a comfort-
able transition.

www.emusician.com
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If you cut your teeth on cassette

multitrackers, for example, the layout
and features of a PDS will be familiar. If
you've used tape-based modular digi-
tal multitracks, such as the Alesis ADAT
or Tascam DA-88, an M-HDR may feel
similar.

If you are apprehensive about using
computers, consider whether you want
to challenge yourself with a DAW. If
you buy wisely and have a good support
system, you might be able to conquer
vour fears and get into a computer-
based system.

Do you plan to expand? Perhaps today
vou need only the ability to record and
play back two tracks simultaneously.
Even so, if you intend to record a full
band or work with surround audio in
the future, you should look for a sys-
tem that has that capability now or con-
sider an expandable system.

How is the support? Certainly you
won’t want to base your judgment of a
recording system on the manual, but
it doesn’t hurt to know what’s in store
for you support-wise. The more com-
plex the hard-disk recorder is, the more
documentation you will need. That is
especially true of a system that com-
bines products from different manu-
facturers, because it’s likely that at some
point you will need to troubleshoot a
problem.

If you don’t already have a sense, find
out how the manufacturer is in terms

of support. A good place to begin
is by checking user groups and
polling friends and acquaintances
that know the system you’re con-
sidering. If a certain manufacturer
has a reputation for terrible sup-
port, think hard about sinking
your money into its products.

What do you think you want?
“Often a customer has a gut-level
preference about what they want,
and often it’s correct,” says Nika
Aldrich, senior sales engineer at
Sweetwater Sound. “We follow his
lead unless it really doesn’t make
sense for his application.”

It’s good to keep an open mind

about your options, but it’s just as
important to follow your instincts.
If you prefer the look and feel of
an M-HDR to the DAW and PDS,
and it still makes sense after
you've answered the questions I've
mentioned so far, it may just be
the system you’re looking for.

What’s your budget? Although it seems
as though budgetary questions should
be asked early on in the process, it can
be helpful to wait until the answers to
other questions are sorted out first: the
perspective you get by looking at the
product features in all price ranges will
often help you make the best choice.

For example, even though you saved
up for a particular PDS, you might find
that you absolutely need a feature, such
as motorized faders or a touch screen,
that is available only on a more ex-
pensive model. Once you isolate your
budget, you narrow down the solutions.

Have you done your homework? Al-
though you can get an overall gestalt
of a recorder’s features from the man-
ufacturer’s Web site and magazine ads,
you should dig much deeper into what

FIG. 5: A DAW interface such as Digidesign’s Pro Tools 192 I/0 gives you a wide variety of
options for connectivity. To save space on the rear panel, DB25 connectors are used for
AES/EBU, TOIF, and analog 1/0.
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CHECKYOUR ANSWERS

As the singer-songwriter, you should
know right away that an M-HDR is
more than you need. Furthermore, get-
ting a DAW will require a computer
purchase in addition to the DAW soft-
ware. In this case, a PDS with a built-in
CD burner may be the best solution
because it's portable, it's relatively in-
expensive, and its feature set matches
your needs.

In the band scenario, graduating
from a cassette multitracker to a PDS
makes sense in terms of recording style,
but there will be some redundancy in
gear. A wiser choice might be an M-HDR
that complements the studio gear you
have or a multichannel interface and
complementary software for one of the
laptops.

a product really offers. It’s not uncom-
mon for features initially advertised in
a product to be only partially imple-
mented at first. Additionally, phrases
like “as many as” may lead you to be-
lieve the device records or mixes more
tracks than it really does.

Begin your research by reading EM
product reviews and checking out In-
ternet user groups. Try to find people
that already use the recorders you’'re
interested in. If you can find someone,
get his or her feedback on the device
and see if they’ll give you a demo. Al-
though you can get a demo from a
salesperson in a music store, hands-on
time with a recorder in a studio envi-
ronment is far more revealing and is
worth the effort.

By now you should have a good idea
of what you need—and don’t need—in
a hard-disk recorder. With that infor-
mation in hand, let’s look at how the
different recorder formats compare to
each other, using our list of questions as
our guide.

DAW IN THE FAMILY

The computer-based DAW combines a
hardware audio interface with a per-
sonal-computer-based software front

www.emusician.com
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off-the-shelf computer by adding a qui-
eter studio-friendly fan (see Fig. 6). A
turnkey system takes much of the guess-
work out of setting up a DAW, but be
prepared to pay more than you would if
you were to configure it yourself. For

some, the convenience is worth the
added expense.

The choice of computer platform—
Mac or PC—needs to be made. In terms
of market share, the Windows operat-
ing system dominates and opens the
door to a greater variety of inexpensive
software and hardware options. For pro-
audio purposes, however, the playing
field quickly levels out between the two
platforms.

Sticking with the platform that you're
already familiar with means you'll have
an easier time getting your music
system up and running. But it’s worth-
while to check out the recording sys-
tems available for the other platform,
because many popular programs are
available for only one platform. For ex-
ample, MOTU Digital Performer is
Mac only, and Cakewalk Sonar is Win-
dows only.

The audio interface you choose is
also determined by the kinds of work
you do. Your choice should be influ-
enced by your answers to the questions
about audio quality, the final destina-

FIG. 6: A turnkey DAW puts the software you want into a
rackmountable package. The Carillon system includes a fan

that's quieter than most PCs.
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tion of your audio, the
number and types of inputs
you need, the kinds of in-
struments you will record,
and to what level you need
MIDI. The computer and
interface you choose will
also be an influence on
your choice of bus system,
which may be SCSI, USB,
or FireWire, for example
(see Fig. 7).

Many interfaces are bun-
dled with a lite version of a
well-known digital audio sequencer.
One strategy is to determine what you
need from an interface, find the prod-
ucts that fit your needs, and see what
apps are bundled with them. The soft-
ware manufacturer is hoping you’ll up-
grade to the full version: because the
upgrade price is cheaper than the off-
the-shelf version, that is often an eco-
nomical way to go. Many musicians
find that the lite version of a program
is all they ever need.

If you want a more powerful system
but don’t want the hassle of matching a
handful of third-party components, con-
sider choosing one manufacturer—
such as Digidesign, Emagic, MOTU, or
Steinberg—and sticking with its prod-
uct line. Among the benefits of using
the products of one manufacturer are
tighter audio and MIDI timing. Al-
though this isn’t the cheapest way to
g0, you can be sure that all of the prod-
ucts are fully compatible.

If you already know which applica-
tion and plug-ins you want to use, but
need to find the computer, make sure
the computer’s specs match the software
requirements. Of special
importance are processor
speed and RAM amount. If
you’re using a computer
you already have, there are
products for bolstering your
ability to process audio,
such as TC Works Power-
Core and Mackie UAD-1.

The DAW clearly leads
other hard-disk recorders
in editing capabilities. The
ability to view multiple
files graphically on a large

FIG. 7: The Tascam US-224 DAW controller is an examplie of a
USB interface that is bundied with a lite version of a popular
music application—in this case, Steinberg Cubasis.

screen and use the mouse to alter
data is one of the biggest advantages a
DAW has over the other hard-disk for-
mats. Although there are products in
the PDS and M-HDR formats that
offer the ability to work with a VGA
monitor and mouse, the DAW still
gives you a deeper level of editing.

Latency is an issue with many DAWs,
The time delays are caused not only by
drivers, effects processing, or A/D and
D/A conversion, but also by qualities
inherent to USB and FireWire. Most
systems can be tweaked to get latency
times to a workable minimum in high-
bandwidth situations. As manufactur-
ers improve their products, latency
times will continue to drop. (See
“Square One: Better Latent? Never!”
in the June 2002 issue). Latency is an
issue that PDS and M-HDR users won’t
have to deal with.

PORTABLE DIGITAL STUDIO
The name says it all: a PDS is a portable
studio, complete with mixer, preamps,
and effects. It’s the perfect choice if
you want an all-in-one recorder that
you can take almost anywhere.

Besides portability, the main selling
point of this format is simplicity. Un-
like a DAW, the PDS has a software
engine written specifically for record-
ing music, and the device comes ready
to use: there’s no need to match com-
ponents or worry about software con-
flicts. If you want to upgrade the
operating system at a later date, it’s a
straightforward process compared
with upgrading a computer’s operat-
ing system and troubleshooting the
rest of your DAW.

www.eImusician.com
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The new PDS user should be pre-
pared to spend time getting to know
the interface and learning the various
functions of each button, knob, slider,
and menu. If you do a bit of research,
you’ll quickly learn that certain prod-
ucts are more intuitive and ergonomi-
cally designed than others. Find the
ones that are user-friendly, because the
easier it is to get around on your PDS,
the more fun you’ll have using it.

A PDS can tackle an assortment of
basic multitrack-recording projects, as-
suming you have the right number of
simultaneous record tracks and the
right kinds of inputs for the job. Every
PDS will record at least two tracks si-
multaneously, but you can choose a
model that records 4, 8, 12, 16, or—in
the case of the Roland VS-1880—18
tracks at a time (at a data resolution of
16 bits, 44.1 kHz). In addition to regular

r*"-ﬂ“ﬂ’“‘itﬂ"}ﬂ"ﬂm -

tracks, PDSs offer virtual
tracks, and some even allow
you to add several channels
of streaming digital audio
into your mix.

As you inspect the 1/0 op-
tions of a PDS, remember that
you’ll be living with them for
as long as you keep the
recorder. The trick is to get
the right combination of bal-
anced and unbalanced %inch
Jjacks; phantom-powered XLR
jacks; and digital I/O, such as
USB, optical and coaxial
S/PDIF, or Lightpipe. The
I/0 you settle on will deter-
mine the gear that you can in-
terface with and will influence
other gearrelated purchases.

As I mentioned earlier, some PDSs
include internal sounds and offer lim-
ited sequencing and looping capabili-
ties. These features are useful as a
compositional aid, but if you need a
full-featured sequencer, you’ll have to
connect your PDS to a computer or key-
board workstation. In that case, look
for a PDS that has the MIDI imple-
mentation that suits your needs, such as
the ability to send and receive MTC and

The Akai DPS24 is a 24-track hard-disk recorder that includes a 46-channel, 20-bus digital mixer

with touch-sensitive motorized faders.
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FIG. 8: The Roland VS-2480CD’s stellar
feature set includes the ability to
connect a mouse, ASCI! keyboard, and
VGA monitor for DAW-style editing.
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MMC. This is also important if you want
to record dynamic automation using a
sequencer or coordinate your PDS with
a digital mixer or DAW. Sync capabili-
ties are crucial if you plan to create
music for picture. Note that many, but
not all, PDSs support the standard
frame rates.

If you plan to collaborate with oth-
ers, make sure you can save, import,
and export files in a common file for-
mat. such as WAV. The ability to import
common file types wiil also allow you
to load instruments and construction
kits from sample CDs.

Although the PDS is weaker than the
DAW in terms of editing power, it is
quickly catching up. Many machines
offer waveform displays that improve
the editing capabilities of the unit. If

‘you want more than a backlit LCD to

work on and you have the budget,
Roland’s VS-2480CD allows you to add
a mouse and VGA monitor so you can
edit more the way you would on a DAW
(see Fig. 8).

In terms of recording resolution, 24-
bit word lengths are becoming in-
creasingly common, and sampling rates
up to 96 kHz have begun to appear.
Even the inexpensive units have 18-bit
or greater A/D/A converters, which is
useful even if you record at 16 bits. Just
remember that your track count may
be reduced when you record at higher
bit and sampling rates.

www.€musician.com
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The ability to customize your data-
backup scheme depends on the PDS
you choose. Some recorders have drive

bays that allow you to swap hard disks
or add a CD-RW drive; some have built-
in CD drives and a SCSI port; others
may have only a Zip drive. Determine
the amount of data you’ll create with
your PDS and make sure you can get
enough storage to match.

Of special note are a pair of hand-
held 4-track recorders that take the PDS
format to a new level of portability. The
Korg ToneWorks PXR4 and the Tascam
Pocketstudio 5 technically are not hard-
disk recorders, because they record to
SmartMedia and CompactFlash cards,
respectively (see Fig. 9). However, each
offers a built-in microphone, analog
and digital 1/O, rhythm tracks, and pro-
grammable effects. Data compression
is used on both recorders: MPEG-1
Audio Layer 2 on the PXR4 and MP3
on the Pocketstudio 5. For the musi-
cian looking for the ultimate in porta-
bility, these two items are worth further
investigation. For a more in-depth look
at portable digital studios, see “The In-
credible Shrinking Studio” in the July
2001 issue.

FIG. 9: The Korg ToneWorks PXR4 and Tascam Pocketstudio 5
offer the uitimate in portability. These diminutive devices
record to SmartMedia and CompactFlash cards, respectively.
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{ WANT MY M-HDR
Large-scale multitrack record-
ing is the M-HDR’s strongest
suit. These rackmountable
machines offer fewer bells and
whistles than a DAW or PDS
but are designed to be as easy
to use as a tape recorder (see
Fig. 10). And although M-HDRs
are often larger than PDSs or
laptop computers, they are
portable.

Like the PDS, the M-HDR’s
operating system and inter-
face are designed for audio
recording, giving them high
points for stability. And like
the PDS, the M-HDR is not
as powerful as the DAW in
terms of editing. But unlike
either the DAW or PDS, the
M-HDR can handle profes-
sional-level multitracking
jobs, in which quantity and
quality are of major impor-
tance. If you want to split 24
channels off of a club’s front-
of-house mixer and run them
into a recorder, an M-HDR is
for you.

M-HDRs offer plenty of
interfacing options. Most
recorders give you a choice of
I1/0O cards that cover the
major digital interchange for-
mats, such as Lightpipe,
TDIF, AES/EBU, and S/PDIF.
To save space on the rear panel of the
M-HDR, the card may have a DB25 jack
requiring a cable that breaks
out to the individual con-
nectors at the other end.
(Remember to add these
kinds of cables to your
budget when you’re doing
price comparisons.) The
Alesis ADAT HD24 differs in
terms of 1/0O because it
comes standard with 24
channels of analog I/0O (on
balanced %-inch TRS con-
nectors) and 24 channels of
digital I/O (on three Light-
pipe connectors).

Although M-HDRs sup-
port high-resolution record-
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FIG. 10: Modular hard-disk recorders are designed with
simplicity and sound quality in mind. Examples include the
Alesis ADAT HD24 (a), the iZ Technology Radar 24 (b), the
Mackie HDR24/36 (c), and the Tascam MX-2424 (d).

ing, the implementation differs from
product to product. For example, the
iZ Technologies Radar 24 has option-
al analog I/O cards that let you record
at 96 and 192 kHz sampling rates.
With the Mackie HDR24/96, on the
other hand, analog I/O is not avail-
able for recording and playing 96 kHz
tracks: you have to use AES/EBU or
TDIF 1/0. As with the PDSs, if you
use sampling rates above 48 kHz, you
reduce your track count.

M-HDRs offer a variety of storage
options, allowing you to choose a com-
patible, qualified drive from a list of
recommendations. Some drives are
designed for real-time recording and
playback, while others are purely for
data backup. Some M-HDRs also offer

www.emusician.com



Ethernet connections that let you use
the recorder as an FTP server to copy
files to a computer. The implementa-
tion of this feature differs between
products, and setting it up is one of
the trickiest aspects of an M-HDR.
This is where you’ll want to know how
good a manufacturer’s manual and
tech support are.

Most M-HDRS support pro-level
clocking and sync functions, so inter-
facing with other recording systems is
always an option. If 24 tracks aren’t
enough, check to see if a pair of the
products you like can be locked to-
gether, and find out which connectors
it takes.

In commercial studios, noisy devices
are usually tucked away in machine
rooms and controlled remotely from
the control room. However, in per-
sonal studios where space is an issue,
fan noise can be a problem. If you're
sensitive to ambient machine noise,
the level of fan noise in a recorder is

Introducing...

APACHE

Optical Patchbay

NOW SHIPPMIG!

DESICN
crour

another factor you'll want to consider.

Although it records to a Smart-
Media card, the DigiTech GNX3 Gui-
tar Workstation is a floor-unit guitar
processor that includes an 8-track dig-
ital recorder. The GNX3 has looping
capabilities and the ability to punch
in and out, making it well suited for
songwriting. It records WAV files, and
you can use the SmartMedia card to
transfer your tracks to and from a
computer. The GNX3 comes bundled
with Cakewalk Guitar Tracks 2.0
(Win) and Pyro 1.5 (Win), and Digi-
Tech’s GenEdit (Mac/Win) editor/
librarian.

MUSICIAN, RECORD THYSELF

Although the descriptions I've given
here merely scratch the surface of
each format’s merits, you should now
have a clearer sense of the features
you want and the devices that can de-
liver them. Trust your intuition. If one
kind of interface seems more inviting

than another, investigate it further.

Try to get hands-on time with the
products you're interested in, away
from a sales environment. The mem-
bers of user groups are often more than
happy to answer questions about the
system they use, and it’s likely that one
of them lives near you.

The bottom line is that a combina-
tion of self-evaluation and product re-
search will quickly lead you through the
tangle of preducts and options. Only
after you've narrowed down your op-
tions to one or two hard-disk recorders
should you even think about getting
that credit card out.

Gino Robair is an associate editor at EM. He
would like to thank David Battino, Marty
Cutler, Steve Kirk, Brian Knave, Jor Van
Gelder, Nika Aldrich and Adam Cohen of
Sweetwater Sound, and Larry the O for their
contributions to this article.

We welcome your feedback. E-mail us at emeditorial @primediabusiness.com.
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From the moment that modems and MIDI
sequencers came into being, musicians have

tried to collaborate remotely by

exchanging files from computer  MUSICAI COllaboration on the Internet
10 computer. Early results were  gffgpg new opportunilies for finding and

mixed. Incompatible files and

differences in equipment and Wﬂl‘klll!] with ap'"u"g Ilal'mﬂl's

presets often wreaked havoc.

Many times the receiving party heard something
that was radically different from what the

originator had intended.
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Today, high-speed connections, advances in digital-
audio-compression technology, enhancements to
the MIDI spec, and new Internet-hased services
have brought remote coliaboration into the main-
stream. It is now quite feasible for two guitar players
living across the country or across the globe from
each other to work on a song together; musicians
can even conduct open auditions for bass players,
drummers, and singers to round out a far-flung
“band.” Audio and MID1 workstation users can con-
duct massive multitrack sessions with contributors
around the world while maintaining the highest pos-
sible standard of audio fidelity and professional
production.

So is everything in the world of remote collabo-
ration glorious? Is the process so simple that your
maother could do it? Not yet. For all the progress in the
area, there are still many ways that an online col-
laborative project can go wrong, and there are still a
variety of constraints to deal with. If you're in-

terested in working with

remote partners, it pays to carefully investigate the
issues and possible pitfalls and to learn about the
dedicated tools and services that are available.

BEST OF INTENTIONS

Your intentions make a tremendous difference when
creating music with others on the Internet. If you're
simply writing music together, you can often tolerate
a certain amount of lost fidelity and some differ-
ences in instrument sounds.

That flexibility lets you use BV BHPV S_ Ha“

lower-density data, including

Standard MIDI Files (SMFs) and audio with lossy
compression (such as MP3) to greatly speed the
data transfer.

On the other hand, if you're trying to create a fin-
ished audio production such as a CD release, you'll
need to make sure that the audio fidelity is pre-
served and that all members hear the piece as in-
tended. There may be exceptions if the music is to

be delivered with lower fidelity; but in general, if
it's a finished piece, you'll likely be concerned
with making it sound as good as possible.

'World Radio Histol



That can be tough, because the best
guarantee for ensuring audio fidelity
and retaining original instrument

sounds is to use full-resolution uncom-
pressed audio throughout, and that im-
poses the highest burden on bandwidth
and upload and download time. The
goal determines the methodology, and
that, in turn, governs the selection of
tools.

TAKING AIM

Exchanging different kinds of audio
and music data files over the Internet is
easier than ever. E-mail and FTP serv-
ices are readily available, and with a
little effort, it’s even possible to set up a
dedicated Web site with provisions for
posting and downloading large files.

There are a number of things to take
into account when planning a musical
collaboration. Understanding the is-
sues can help smooth the path and clar-
ify whether it makes sense to use a
dedicated service provider to help in
storage and project management.

The major challenges in exchanging
music and audio files are deciding what
kinds of data will be exchanged, keep-
ing the transfer times acceptable, and
ensuring that the files remain compat-
ible between parties. You must also
make sure that the playback is the same
(or close enough) at both ends and that
the projects stay in sync so that everyone
involved is looking at the same thing.
All of those issues are solvable, but not
trivial. The last point, in particular, re-
quires ongoing management.

FILETYPES

There are three kinds of data that you
are likely to exchange in a musical proj-
ect over the Internet: audio files (com-
pressed or uncompressed), MIDI files,
and digital-audio-workstation (DAW)
and MIDI-sequencer session files. Each
option has advantages and disadvan-
tages for particular applications, and
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each carries its own set of compatibility
issues.

Audio data files are generally the
most compatible, with most audio ap-
plications accepting a range for Mac
and Windows native file types. Some
holes still exist, though, and file con-
version may be necessary. Be sure to
test with small files before you commit
to a full-scale project using different
audio-file types.

In some cases, file headers can be
corrupted during transfer between
servers. The classic case involves Mac-
intosh files that lose their resource fork
when posted to a non-Mac server. To
avoid that problem, transfer audio files
as Stufflt or WinZip archives. The de-
sign of those archive file formats en-
sures that audio data, resource forks,
and any other critical metadata are re-
ceived correctly.

Using audio data also ensures that
the receiving party hears “exactly” (tak-
ing into account the monitoring sys-
tem) what the sender intended. Audio
data can be of extremely high fidelity

(24 bits at 96 kHz is now common) as
long as you're willing to deal with sig-
nificant transfer times.

The biggest drawback to collaborat-
ing with uncompressed audio files is,
of course, their bulk. Full-length files,
especially multichannel files, can re-
quire an hour or more to download.
With common asymmetrical home con-
nections, the upload time may be con-
siderably worse. Raw audio files also
convey little of the production infor-
mation often needed for collaboration.

Audio-data compression can greatly
reduce the issues of bulk. However,
common lossy compression schemes
such as MP3 reduce fidelity substan-
tially. For songwriting and composition,
that may not be an issue. MP3’s uni-
versality, even for musicians not versed
in recording or electronic-music tech-
niques, is attractive.

Lossless or near-lossless audio-com-
pression schemes, such as MLP or DTS,
can reduce file size and transfer times,
but not nearly to the same extent as lossy
compression. Moreover, the encoders

NOWREGDRDING.com

The Arture of recerding & mow—.

Artiet Login. Pesword:

rgarysT r—@ pmwesd holp?

Sickhars o leam eventhing
You peed te 20ond your ewen

musielans on the nett - g

L mm;lt. 1900 ot PrinssAngel 2 d 4 form question absut whats betier PreTools ot
muse 208 0oNIDeIste wh SRS!  Coqy € e Pro w27 | waas shurys posiai S0 ProTeok and hovert vaed C ool 84N Pro. Amyene etoe

Pleass let Mm

Need Heip? Email s ¢ os
77 82,9027

Abeut il

Aubmitkng Pieiect

weddn.. senkinuad

you think Wae're really starling to make progross on
he sudition upleads. and ah mpd vplosds 08 seading 592in but we're sl fine-tuning he wav
Uploads Thanis 19/ hanging with ws, We're actusty tying b got the wav e vpisad

S4bmiflng Augtiens Most Active Projects Most Active Artiess Y
Bstiten Ay tocmand andrel haxia biasterq
Elivan W o odbmited 7 Auétions ¥
Convishy Indruments Neaded re '“"‘l' g Comments: Reat Drvms oovid
= bmited O Audions Sejorey
Nemies 0008 bmitiad 11 Projocts
g T Clasioat o tten
Ham At Siae up Instruments Needed Submited § Audiions
Oagpipes, wbmiied 2 Prejects
Search Prejects
Davit Qieen
fa e, S e
Autitors Iretruments Neodad poriova il [ Revewof the asy ]
Vs a0y Witlam
e oo sbmited 1 Auditons Gtk Sonp L

Mbmitied © Projects

Icon Legend Axailable sines Api of 2001,
RAate | 8 Cahomal
Eumen D Tiek) m’l"w '

9 Dewntoad 9 Download
S oy
@ swmt o Pav

Marcus Ramirez

From Dightat Pre Sound.com

FIG. 1: The home page for the free site nowRecording provides convenient ways to find the current

active projects and contributors. Additional features include recording tips and industry news.
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The only thing analog about this
recording studio is the price.
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Say hello to the world's most affordable digital recording studio.

The MRS-4 digital four-track offers crystal-clear digital recording and a complete set of digital editing and mastering tools
all for less than the price of a decent cassette-based four-track. The easy-to-use MRT-3 drum machine has 199 ultra-real
drum sounds, 396 preset patterns and room for 99 user programmable patterns. With a simple MIDI connection, the MRT-
3 and MRS-4 sync up to become a complete, unbelievably affordable digital recording studio.

The Zoom MRS-4 Digital Four Track and MRT-3 Drum Machine

CATCH US IF YOU CAN
For more about the MRS-4, MRT-3 and other cool Zoom products, trash your cassette 4-track and check out www.samsontech.com

©2002 Samson



are expensive. Net-based audio-collab-

oration services sometimes include loss-
less compression to speed project
updating.

Working with SMFs has its own set of
challenges. The data size can be com-
pact, but you must often contend with a
wide range of variability in what the
originating and the receiving parties
hear on playback. The use of MIDI files
with Downloadable Samples (DLS) can
reduce that variability, but the only way
to absolutely ensure matching playback
is for each party to use the same gear
and make sure that presets and samples
are synchronized. For collaborative writ-
ing (as opposed to music production),
the variability may not be a problem,
and the data-transfer speed can make
MIDI files an attractive option.

The most complete form of data ex-
change comes from using session data
files from compatible audio DAWs. All
parties can have the full multitrack
composition, complete with mix infor-
mation, at the same time. Of course,
that comes at the cost of accepting the
rather large sizes of the associated
audio files. But for serious production,
it really is the way to go.

Best results are obtained by using
identical workstation applications at all
sites. File interchange between different
brands of workstations remains an in-
exact science. If you are going to try to
work with different workstations at dif-
ferent sites, be sure to test to assess the
real compatibility of files exported from
one system to another. If your se-
quences include MIDI information,
you'll face the same issues as for pure
MIDI data, and you’ll need to make
sure that the hardware and software
synths that play the data back are iden-
tical or close to it. DLS can be helpful
in that area.

More sophisticated online collabora-
tion tools work exclusively with DAW
session data. That requires that the
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DAW itself be tailored to the use of the
service. Rocket Network is gaining sup-
port for its service with the leading
workstation manufacturers, but the sup-
port is still far from universal.

STAYING TOGETHER

For collaborative projects of any sub-
stantial complexity, the biggest prob-
lem is in making sure that everyone is
on the same page. Some collaborations
consist of a project initiator who posts
an original track and accepts parts from
other individuals in a single round of
contributions. In that case, version con-
trol is fairly easy because the contribu-
tors see only the original.

Once you move past that scenario to
real back-and-forth collaboration with
multiple parties, you face the problem
of ensuring that everyone has the same
version. For self-administered projects,
that has to be an active process.

In general, audio-production appli-
cations are not equipped to update by

accepting only the changes in a proj-
ect, so it's usually necessary to load a
complete session file. For audio-based
projects, especially multichannel, that
can mean inordinate amounts of up-
loading and downloading. In some
cases, an individual track can be ex-
ported and imported into the receiv-
er’s project, but that approach is rife
with opportunities for miscommunica-
tion. If a mismatch between the ver-
sions in use at different sites isn’t
caught right away, the problems can
snowball. Collaborative facilitation serv-
ices, such as Rocket Network, are help-
ful in that area, and it’s probably their
greatest benefit.

CONNECTION TYPES

Connection speeds vary widely, and that
affects what you can do. Dial-up con-
nections of 56 or even 28 kbps can load
substantial amounts of data, but if you're
working with uncompressed audio, the
time factors can quickly get out of

| A8 ) o //momeeccrding com/master tnie172
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"The compatibility champion is
clearly the US-428."

- Brian Smithers, Electronic Musician, February 2002

Native Instruments™ B4

Cakewalk™ Sonar Steinberg™ Cubase eMagic™ Logic

US.428- if your DAW control surface isn't compatible with your
a

" preferred DAW software, there are still some good uses

The champlon IN for it..like a doorstop. Or a paperweight. But if you want
DAW control and the controller that works with the widest variety of
music/audio software applications, your solution is clear:

audio/MIDI the US-428 by TASCAM and Frontier Design Group.
computer It provides real faders and knobs to give you creative
interfaci ng control of the parameters of your favorite audio software,
and also acts as a high-quality audio and MIDI interface

@ between your music and your USB-equipped Mac or PC.
s But the big advantage of the US-428 is that it's compatible
with nearly every popular audio/MIDI software application
as well as many virtual instruments, so no matter whet you
use to make music, it's ready to rock.

Visit your TASCAM dealer or www.tascam.com
for more info on the worlcli's leading control/interface
solution (and the compatibility champion): the US-428.

US-428 DIGITAL AUDIO WORKSTATION CONTROLLER/USB INTERFACE

TASCAM US-428 by

FRONTIER

cRouP

All trademarks are the property of their respective holders

www.tascam.com a whole world of recording

Here are some of the innovative software developers who offer
support for the US-428, with more apps added all the time.
See the TASCAM web site for the latest info.
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hand. For reference, a single 3-minute
track at CD resolution takes at least
38 minutes to download at 56 kbps.
Multiply that for stereo or multiple
channels, and you can see that a dijal-
up connection may require a rather
leisurely production schedule.

MP3s are more manageable but still
take several minutes at best to down-
load a full-length track or song. Pure
MIDI transmits much more quickly, and
MIDI with DLS offers an in-between
option.

With cable-modem and DSL connec-
tions, MP3s download quickly, and even
uncompressed audio is practical if not
speedy. The biggest issue with these
consumer-type high-speed connections
is that they are asymmetrical, with sub-
stantially slower speed for uploading
than for downloading. You might get
your audio file in 2 minutes, but post-
ing your new version would more likely
take 20 minutes.

Although home connections may pro-
vide downloading rates of several
megabits per second and uploading
rates of about 1 Mbps, many businesses,
including professional recording stu-

CLICK HERE

FIG. 3: Tonos includes an MP3-based collaboration service

along with various music-business services.

78 Electronic Musician October 2002

dios, use T3 lines offer-
ing around 44 Mbps in
both directions. They
make high-resolution
audio production on a
collaborative basis quite E
straightforward, espe-

cially when coupled with
a service such as Rocket
Network. On university
campuses, speeds of 100
Mbps to the dorm rooms
are now common.

joct originatos/
mpnhd owner

=

"M" collaborator 1
server
collaborator 2
media and
project data
collaborator 3

FIG. 4: The Rocket Network service works by maintaining the

master version of the project, along with all media data, on its own

REAL-TIME
JAMMING

As constituted, the In-
ternet has little control
over timing, and timing is critical for
music and digital audio. Streaming
works because chunks of data, arriv-
ing at uneven intervals, are buffered
and then played out as a steady stream.
That entails substantial latency that
kills interaction at the rates needed
for musical jamming. For the time
being, Internet-based musical collab-
oration is a post-and-respond affair,
though the interval between the two
events can get down to seconds de-
pending on the work.

Other types of connections, includ-
ing ISDN and Virtual Private Networks,
achieve more predictable results, but
latency remains an issue. EdNet (www
.ednet.com), for example, is an ISDN-
based professional service
that has been in business
for a number of years. The
costs of these high-speed
connections are generally
out of reach for personal
music production but are
justified in some profes-
sional situations.

Because of the technical
hurdles, real-time jam-
ming is simply not in the
cards at the moment. How-

THINKING
OF SETTING
UP A

ever, Internet2 is an active
initiative that promises in-
creased bandwidth, mech-
anisms to reduce latency,
and guaranteed timing.
There are many technical
and infrastructure prob-

servers. The local versions of the project used by each
collaborator are updated automatically, with only new media
elements uploaded and downloaded to minimize transfer times.

lems to be solved, but some authori-
ties predict that within five years, audio
jamming on the Internet will be a
practical option. Visit www.internet2
.edu for more information on these
developments.

MP3-BASED COLLABORATION
Two Web sites, nowRecording (www
.nowrecording.com) and Tonos (www
.tonos.com), offer services to facilitate
collaborative composition and song-
writing through the use of MP3 files.
NowRecording is a free site that focuses
exclusively on musical collaboration.
Tonos is subscription based but also of-
fers music-business services. Of the two
sites, nowRecording offers the better
interface for identifying and audition-
ing projects.

NowRecording uses a community
model in which projects are posted
openly to solicit parts from other mem-
bers. You can also search the mem-
bership list and invite specific players
into a project. When you first visit the
nowRecording home page, you can
simply browse the site or search for
current projects according to the genre
and the requested instrumentation
(see Fig.1).

Once you have joined as a member
(it’s free and easy), you can download
any project’s MP3 file for audition (see
Fig. 2), create projects of your own, and
audition for any project that you've
downloaded by posting your proposed
part as an MP?3 file at 128 kbps or higher.

www.emusician.com
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The owner of the project can listen to
your part and decide whether to add it
to the project, posting a new “mix” as
parts are included.

It’s a simple concept, equally suitable
for electronically oriented musicians,
traditional players, songwriters, and vo-
calists. The members are enthusiastic
and active, and the musical quality of
the projects, while variable, is fairly high.

According to site cofounder Henry
Hutton, nowRecording came into being
when his Raleigh, North Carolina, band
broke up, and he and his partners
found themselves holding a 40-song
book with no one to record them. They
decided to post their tunes on the Web
and solicit contributions. A strong re-
sponse convinced them that this was
an idea whose time had come. “We may
eventually offer advanced services for
pay,” Hutton says, “but for now we are
just having a blast being in the front
lines of the revolution in online musical
collaboration.”

Based as it is on MP3 lossy compres-
sion and a highly public user model,
nowRecording is better suited to demos

and songwriting than to serious pro-
duction. Of course, nothing prevents
users from taking their projects to other
venues and continuing the effort with
other tools. The site has identified and
addressed a need, and the community
spirit is infectious. (NowRecording has
recently added several new features, in-
cluding private projects, uncompressed
file uploading and downloading, and
track-for-hire services.)

One suggestion for the members,
though, is to post their projects at higher
MP3 bit rates. In my view, 128 kbps is

v

Changes made by
any member of the
project are mirrored

to the other users.

just adequate, and some postings are
hard to listen to. The improved sound is
well worth the increased download time
at 192 kbps or higher. I'd also like to
see the site add provisions for includ-
ing chord and lyric charts with a project.

The Tonos Studio section of the
Tonos Web site offers services similar

FIG. 5: With a Rocket-enabled application such as Pro Tools, Logic, or Cubase, you can log on to
the Rocket Network server and download public sessions or private sessions that you have been
invited