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The AMS Logic 2.

A completely digital audio console
integrated with a familiar analog-style
control surface for TV and film post
production, and music recording.

Total Dynamic Automation™.
Virtually all channel parameters are
automated — including Read, Write,
Update and Isolate for Fader, and Mute.
Up to 48 fully automated aux sends.
External machine control provided

as standard.

Mudtilayer In-Line™ operation.

Each channel strip controls 4 completely
independent mono or stereo signal paths.
27 faders can control up to 108 fully
equipped stereo channels, 63 up to 252.
Logic 2 is a very large desk with a very
small footprint.

Inputfoutput circuitry completely
reconfigurable from stored setups.
An electronic matrix allows individual
assignment of inputs and outputs to any
channel strip, group or main output,
replacing much of the patchbay

of the conventional analog desk.

Comprehensive signal processing.
4-band, full parametric EQ, 2 band filters
and a powerful 4-function dynamics section.
Logicator™ rotary controls show settings at a
glance, while alphanumeric displays give
exact values.

Logic 2 integrates fully into today’s
production environment. Infinitely flexible
in its capabilities, it is already shaping the
future of creative sound design.
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R TR . Siemens Audio Inc.
Test the possibilities with the AMS Logic 2. T

+ CT: (203) 744-6230 < NY: (212) 956-6464 -« TN: (615) 329-9584
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DOESN'T YOUR MIX DESERVE A LEXICON?

The 480L/LARC — THE Processor For STubio PROFESSIONALS

For over 20 years, audio professional’s have relied on the superb quality audio path. In fact, many mastering houses rely on a 480L system for ifs digital
and control of Lexicon Digital Effects Processors. So much so that foday, 80% of converters alone. Sound design capabilities include impressive effects such as
the. mos successful productions are processed with a Lexicon. Pitch Shifting, Doppler, Compression, Sampling, Ambience—and more. These

effects help you achieve brilliant résulfs in any
music production and are indispensible for video
post-production. And, with its multi-machine
architecture, a single 480L offers you two fotally
independent machines capable of running fwo
different programs simultaneously.

There's a good chance you depend on a
4801 now and know all this already. But, you may
be unaware that we also make the TEC=Award-
operational flexibility makes the 480L/LARC the winning Model 300, the classic PCM-70 and. the
de facto standard in the world's best production remarkably affordable LXP Series—all superb
facilities. Audio engineers never worry about unpleasant artifacts with a 480L effects processors that give you a piece of the legendary 480L. Regardless of
because ifs-been designed with unmatched processing power and a full 18-bit your choice, when your mix deserves the best, it deserves a'Lexicon.

lexicon

HEARD IN ALL THE RIGHT PLACES

LEXICON INC., 100 Beaven Steet, Wauriani;Ma--02154-8425 Tes: (617) 736-0300 Fax; $617) 891-0340
USE READER SERVICE CARD FOR MORE INFO

Lexicon’s design engineers have decades
of experience with the physics of sound as well as
the demands of soiind recording. The pinnacle of
this experience is the 480L. With ifs highly-
refined algorithms for reverh and a mulfitude of
useful effects, if's the professional audio engineer's -
processor; the one by which all-others-are com-
pared and measured.

Impeccable sound quality and unrivalled




HESE GONSOLES
) MANY FEATUF
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solﬂ. A new breed of console packed with more
features per square inch than anything in its class. And
the pure, transparent sound that has made Soundtracs
so popular in studios and on stages around the world.
At prices that make sense for today’s cost-conscious
professionals.

SOLO LIVE. Available in 16, 24 and 32 input frame sizes.
Four independent sub-groups, right/left master and
mono sum output. Four band EQ with two swept mids.
Six auxiliary sends. Balanced inputs and outputs. Four
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Exclusively distributed in the US. by Samson Technologies Corp.
PO. Box 9068, Hicksville, NY 11802-9068  Tel (516) 932-3810  Fax (516)932-3815
© 1992 Samson

U/SE READER SERVICE CARD FOR MORE INFO



PROFESSIONAL RECORDING « SOUND AND MUSIC PRODUCTION

JULY 1992,

SPE

VOLUME 16, NUMBER 7

17

20

28

62

75

135

148

COLUMNS

Introduction: Welcome to the Future
by Mel Lambert

The Fast Lane: Virtual Studio User Interface
Topologies by Stepben St. Croix

Insider Audio: Optical Storage Technologies
by Ken Poblmann

The Byte Beat: Moving Toward
Digital Technologies by Paul Potyen

Lunching with Bonzai: Bruce Botnick—
The Doors to Digital by Mr. Bonzai

Live Sound: Digital Technology for Live Sound
Reinforcement by David (Rudy) Trubitt

Tape & Disc: Digital Archiving—Slow Progress
Toward Sound Preservation by Philip De Lancie

PAGE 161

32

40

48

56

68

80

93

98

106

116

FEATURES

At the Digital Crossroads: New Developments
in All-Digital Consoles and Full-Function
Workstations by Mel Lambert

Worlds in Transition: How Studios Made the
Digital Decision by Dan Daley

Digital Post-Production

at Sony Pictures Studios

by lain Blair

Digital Technology for Film and Video

Production: A Look at Twickenham
SoundsStation by Chris Munro

Digital Parity by Michael Molenda

Robbie Robertson and Bob Clearmountain:
A Conversation About Destroying the Myths
of Digital Recording

Serial Transport Control from Digital
Audio Workstations by Tim Cuthbertson

Universal Connectivity: Developments in
Standardized File Exchange and Media Formats
by Mel Lambert

Tying It All Together: Synchronization Issues
for All-Digital Studios by David Haynes

Tools for the Digital Studio:
A Product Index




ALSO IN THIS ISSUE. ..

140 Live Sounds: U2's Zoo TV Tour
by David (Rudy) Trubitt

158 Tape & Disc News/Splices
by Philip De Lancie

161 The Most Influential Producers
of the Mix Era by Blair Jackson

PACGE 48

PAGE 140

10

12

182

192

193

171

DEPARTMENTS

From the Editor
Current
Industry Notes

Coast to Coast
(Including

L.A. Grapevine,
N.Y. Metro Repeort,
SPARS Beat,
Independent Label
Spotlight, Sessions
& Studio News)

Ad Index

& Reader Service Card

Classifieds

DIRECTORY

Independent
Engineers
and Producers

Cover: Producing in the
digital future has as much
to do with the human
mindset as it does the
ecuipmentarray inthe mod-
em recording studio. Jo-
seph Crivas’ photo/artwork
on ow 15th annwersary
cover reminds us of how
evolving technology must
serve the user, and how an
adept and educated engi-
neer can work magic from
brillianttechnology. Photo:
Joseph Drivas/Image Bank.

15TH
ANNIVERSARY
sPECILL
1ssut




a4

. W
« AN\
\ \\\&‘\\\‘\& \,(r

A\




SL 4000 G SERIES
Master Studio System

(]
L or U’ shaped console wings
"
Mono or stereo modules
"
Advanced G Series circuitry and sonic performance
]
Two styles of equalisation
=
Compressor/limiter, expander/gate in every channel
s
G Series Studio Computer provides the world's most advanced
session management software
"
Ultimation™ dual automation system
(moving fader or VCA operation)
]
Total Recall ™ of all I/O module settings
[
Tape autolocation under computer control
[
Synchroniser system for master and slave and multi-slave
autolocation and synchronisation of audio, video or film transports
to all timecode formats and bi-phase or tach pulses
[
Events Controller for non-synchronous devices
[
Programmable equalisation and panning system
a
Worldwide standard in music production
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FROM THE EDITOR

It’s hard to believe that it’'s been
15 years since we started putting out this magazine. You old-timers
may remember our early days as a tabloid-sized directory. It took a
couple of years before our occasionally published regional directories
of recording services and products would metamorphose into the
slick magazine you hold before you.

Back then, the magazines read by creative audio types were Modern
Recording, Recording Engineer/Producer and dB. While Mix was
starting to become the place people looked to for information about
recording studios, Modern Recording was the pathway into the world
of “semipro” recording, a niche that would soon regroup itself into
what are now the home and project studio markets.

dBand RE/P had been duking it out for several years in the pro
audio arena before Mix came along. dB had a loyal following for its
broad-based approach to professional applications in recording,
broadcast and sound reinforcement. But it was RE/P that was getting
the lion’s share of the attention at the time, first under the editorial
leadership of a talented engineer named Tom Lubin and then, in the
early ’80s, from a brilliant British engineer/journalist named Mel Lam-
bert. Mel had been the guiding editorial light at the esteemed English
trade journal Studio Sound, and he brought to RE/Z a world-class
sensibility and a technical depth that allowed the magazine to ride
high and mighty throughout much of the decade.

Those of you who know Mel only through his “Juxtapositions”
column in Mix may not be aware of his broad editorial skills or his
varied technical and journalistic background. So when Mel proposed
the idea of putting together a special issue with us on “The Digital
Studio,” we saw itas a chance to tap into his vast perspective on studio
operations as well as a perfect way to present a futuristic, yet timely,
theme as the centerpiece for our 15th anniversary issue. We hope you
agree.

Keep reading,

David Schwartz
Editor-in-Chief
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GRANID MASTER '

ENGINEERED TO EXCEED all expectations, Ampex 499 Grand Master® Gold
delivers low print through the lowest noise, lowest distortion, and highest output of any
high-performance analog mastering tape. Not to mention superior mechanical characteristics
to ensure problem-free tape handling on today’s high-end transports.

ALL WITH THE legendary consistency you've come to expect from Ampex Grand
Master® 456. And all backed by the industry’s most highly acclaimed service and support.

So IF WHAT you really need is performance, and then some, go with Ampex.

Grand Master 456 and 499 Grand Master Gold.

AMVIPEX
A MASTER OF ENGINEERING

Ampex Recording Media Corporation 401 Broadway M.S. 22-02 Redwood City CA 94063 © 1991 Ampex Corporation
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CURRENT

Computer Control
Developments at NSCA

The National Sound & Communica-
tions Association held its annual
show April 27-29 at the Anaheim
Convention Center. As with previous
NSCA exhibitions, all manufacturers
were put on equal footing on the
show floor, each occupying small,
spartan booths. Demos took place
mainly in off-the-floor hotel suites,
and we'll look at product announce-
ments next month in the “Live
Sound” column.

One of the more interesting bits of
news was the continuing develop-
ment of computer-control standards
for sound reinforcement equipment.
The AES Working Group is moving
forward with its efforts to build a
public-domain protocol, though a
Pandora’s Box has already been
opened with the announcements of
competing control systems.

As anticipated, QSC and Rane
demonstrated working hardware
and software communicating over
Lone Wolf's MediaLink network.
Rane showed its NEQ 28 and NEQ 56
1/3-octave graphic EQs—single-and
dual-channel devices, respectively—
which have bare front panels, as all
settings are handled by a remote
computer. QSC demoed software
that allows the control of an EX Se-
ries amp’s front panel settings while
also monitoring the amp’s status.

Lone Wolf's MediaLink and In-
telix’s MindNet are the two primary
systems being explored by the AES
group. However, Rane and QSC are
hoping to lead by example rather
than wait for the standards process to
run its course, hence their demon-
strations. Product from each compa-
ny, making use of the new technol-
ogy, is expected later this year.

Crest was also on hand to demon-
strate the latest in its NexSys control
system—featuring MIDI, which has

often been downplayed (or out-
rightavoided) in this industry. In the
demo suite, NexSys software and
hardware controlled a rack of amps
and a wide range of MIDI process-
ing gear.

Crown issteaming ahead with its
IQ System, broadening its scope
beyond just amplifier control. One
of the more interesting demos
showed several SMX-6 multiplexers
reconfigured by dragging little mix-
er boxes around a Mac screen to
create a variety of input channel/
output bus combinations. The units
also can be programmed to perform
limiting, auto-leveling and com-
pression functions.

The biggest Crown IQ surprise,
however, was the announcement
by TC Electronic and White Instru-
ments that they will provide IQ-
compatible gear of their own. This
development and the Rane/QSC/
Lone Wolf demos are significant in
that they demonstrate multivendor
support for two non-public domain
networking schemes. Until this
point, strong multivendor support
only existed for non-proprietary
systems.

So, the list of control networks
you should expect to see in the field
includes Crown IQ, Lone Wolf Me-
diaLink, Intelix MindNet, Crest Nex-
Sys, PA-422 and MIDI, for starters.
A proposal for a link between MIDI
and PA-422 was submitted to the
AES group by Charlie Richmond of
Richmond Designs. NexSys talks
MIDI, MediaLink can do PA-422
and MIDI, and MindNet has a PA-
422 link. However, having first-
hand experience with translating
between differing data formats, I
can assure you that actually imple-
menting a system spanning multi-
ple network protocols won’t always
be fun.

These developments can be

considered good and bad news: The
breadth of the systems is growing,
but it looks like things will get more
confusing before they fall into place.

—Rudy Trubitt

New OMF Standards
Spotlighted At SPARS
Workstation Conference

Some 200 industry professionals
gathered in Los Angeles during mid-
May for the fourth annual SPARS
business/technical conference, “Au-
dio Workstations: The Audio Solu-
tion for Video Post-Production.”
Some 11 manufacturers, including
Akai Digital, AMS Siemens, Digide-
sign, Fairlight, New England Digital,
Otari Corporation, Roland Corpora-
tion, Solid State Logic, Sonic Solu-
tions, Studer-Editech and Wave-
Frame, gave succinct, 20-minute
presentations of their latest offerings.
The remaining time was devoted to
hands-on demonstrations.

Because of time constraints, the
majority of the formal presentations
were necessarily focused, covering
the primary differences between
competing designs and user interfac-
es, and showing how digital audio
workstations can extend the creativ-
ity envelope ina growing number of
audio and audio-for-video applica-
tions.

On the second day of the confer-
ence, Mack Leathurby, newly ap-
pointed audio product manager at
Avid Technology, provided a val-
able overview of the firm’s new
Open Media Framework proposal
As Leathurby explained, OMF is
designed to allow various media,
including sound files, graphics, data,
video, film and other multimedia
elements, to be freely exchanged
berween systems.

In just the few short months
since Avid’s official unveiling of

—CONTINUED ON PAGE 12




Now moving fto digital is just sound economics.

Introducing The Sony PCM-3324S DASH Digital Multitrack Recorder.

NOw vOu can gt all the Hbonctita ot digiital mvaltitiack recordding: caapreron
poetornmance. rcliability and <cound tor abowt thoe caamc prrice e o amalog:
20 1ttack with noiscarcduaction

With SOny's ticew PCM 33205 DIASEHL iccarder Ttincorporate o hageeh
spoecdtapoetiansport and 1 bhitod timoes overampling A and 1o bt
Stimes oversaunpling 1A convaernters 1t even prrovidaos b timeoes.
play sproacd pro striping

Fha PCM 23245 operates with cithier astandard or
an advancecd remote control anit and olter, plag in
board options for mmore flexible confignnations,

1 yvoOu e investing invmuoltitro k,

Sony just made digital cconomically
coOund Formaorcintormation, ¢all

1 SO0O-6G3H SONY, oot 432005




INDUSTRY NOTES

JBL Professional (Northridge, CA)
reports many new hires: Dr. Arnie
Dahlke is now director of training
and human resource development,
Bob Ofenstein is product manager,
Michael Paganini is applications en-
gineer, Chris Foreman is manager of
the company’s Kearney Operation
(Kearney, NE) and Thomas Combs
is customer service administrator.
JBL employees promoted include
Ted Telesky to director of product
development; Steve Bartlett to elec-
tronic systems development engi-
neer; Hector Martinez to marketing
manager; and Bill Threlkeld to mar-
keting communications manager. ..
Soundtracs (Surbiton, Surrey, En-
gland) expanded its staff with the
addition of PeterJostins as technical
sales manager; lan Lovelock, FCMA
FCIS, as management accountant;
and Christine Hale as purchasing
manager...Mark Lever joined
WaveFrame, Boulder, CO, us VP of
sales...Adamson Acoustic Design,
of Pickering, Ontario, announced
two new uappointments: Andy Lam
joined as electrical engineer, and
Paul Bauman will serve as chief
engineer...QSC Audio Products
moved its manufacturing, adminis-
tration and corporate offices: 1675
MacArthur Blvd., Costa Mesa, CA
92626-1468. The new phone num-
ber is (714) 754-6175; the new fax
is (714) 754-0174. Also at QSC, Ran-
dall Curlee was numed marketing
manager for the company’s pro
poweramps. .. Mark W.Perry joined
Silicon Graphics’ (Mountain View,
CA) board of directors after serving
with the company in various roles
forthe pastseven years. .. Broadcast
Television Systems moved its North
and South American headquarters
10 94 W. Cochran St., Simi Valley, CA
93065. The new phone number is
(805) 584-4700...Arlington, VA-
based Circuits Maximus Company
Inc. (CMCI) chose Marc Krushinski
as operations manager. .. Dallas-
based Lester Laboratories appoint-
ed Gary Rilling VP of sales and mar-
keting, Dan Alvarado VP of manu-

facturing, Paul Trimble director/
market development, Sandy Knowl-
ton materials manager, Robert Hu-
bertus senior digital engineer and
Chuck Stark VP of finance. In other
Lester Labs news. New West Audio
was named sales rep for Southern
California, Arizona, Hawaii and Ne-
vada (Las Vegus)...Carl Malone
launched a new company, CM AU-
TOmation. which manufactures and
distributes high-end pro audio
products; for more information, call
(213) 224-8048...ESE (El Segundo,
CA) promoted Bill Kaiser to general
manager and Brian Way to director
of marketing and sales...England's
Focusrite Audio Engineering chose
SG Audio (Chicago), Audio Systems
(Seattde) and Richard Audio (Que-
bee) to handle sales of Focusrite’s
signal processing modules.. . Media
Technologies Ltd. (Ronkonkoma,
NY) named RPS Communications as
its PR, marketing and ad agency.
Media Technologies was appointed
technical support group for DCC
manufacturers by Philips Electron-
ics N.V.. . Acoustical and audio-visu-
al cansulting tirm Thorburn Asso-
ciates was formed in Castro Valley,
CA. The company's phone is (510)
880-7826; fax is (510) 886-7828...
The Music Network, a company that
wants to link together the various
facets of the recording industry, was
formed in the San Francisco Bay
Area by Phil Groves. For more infor-
mation, call (415) 453-5881... Erik-
son Pro Audio (St. Laurent, Quebec)
can now be reached on Compu-
Serve (ID# 735430,3357)...The
UCIA Extension announced some
upcoming classes: Bernie Grund-
man’s “Music Mastering,” July 11-12;
and "User Interface Design for Inter-
active Multimedia Systems,” Sep-
tember 28-30. For more info onthe
first class, call (310) 825-9064. For
details on the second, call (310) 824-
1047...Duquesne University (Pitts-
burgh) is offering a “Special Topics
in Music Technolgy” course July 6-
10. Cull Larry Allen at (800) 274-
2583. u

—FROM PAGE 10, CURRENT
OMF at the April NAB Conven-
tion in Las Vegas, virtually all
workstation manufacturers have
secured a copy of the initial pro-
posals and are responding with
ideas of their own. Leathurby
says that the OMF structure
should be agreed upon by late
summer, and that we might ex-
pect file and media exchange to
become a reality very soon now,
news that was warmly applaud-
ed by the SPARS audience. Work
was also well in hand, he contin-
ued, on Avid’'s OMF Engine, a
common software platform for
media integration that will be
supported via freely published
interfaces for translating be-
tween proprietary files storage
and data formats.

Further details of the OMF
proposabl—and background in-
tormation about the need for and
directions our industry is taking
toward interchange formats—
can be found in “Universal Con-
nectivity: Current Progress To-
ward  Standardized File Ex-
change and Media Formats,” in
this issue.

—Mel Lambert

Mix Announces

TEC Awards Sponsorships
The Mix Foundation for Excel-
lence in Audio and the publish-
ers of Mix magazine have an-
nounced a preliminary list of
sponsors for the eighth annual
Technical Excellence & Creativ-
ity Awards, to be held at the
Westin St. Francis in San Fran-
cisco on October 2.

As of press time, 17 compa-
nies had committed resources in
support of the TEC Awards,
cither as a Platinum Sponsor
(810,000), Gold Sponsor
($7.500) or Silver Sponsor
($3,000). The money raised from
sponsorships is used to produce
the TEC Awards and to support
organizations involved with
hearing research and audio ed-
ucation.

Platinum Sponsors include
Act Il Publishing (parent com-
pany of Mix, Electronic Musician
and Mix Bookshelf), Ampex Re-

—CONTINUED ON PAGE 190
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his 1s no Fairy Tale

This is real life. The frog won't turn
into a prince and his voice won't sound
like Diana Ross — at Briiel & Kjaer
capturing reality is what we're all about.

Todays studios are full of good

ot sounding microphones but, fortunately, we
il are not one of them. With Briiel & Kjaer
you are the artist. We supply you witha
il blank canvas and you get to add the colors,
- 8 not us.
v The B&K 4000 series offers 6 different

condenser mics, teaturing true omni or
cardioid pickup which can be passively
and accurately altered by our exclusive
acoustic pressure equalizer (APE) adaptor.
They're available in both 48 Volt Phantom
or 130 Volt powered versions offering
unmatched 168dB dynamic range for the
most demanding snare drum crack to the
qubtlest details of natures acoustical

{OU CAN'T AFFORD NOT TO!!

:2==% Briel & Kjaer:

Exclusive 8.S. Distributor ¢ Briiel & Kjaer/T.G.L
North Ametica Inc. ¢ 300 Gage Avenue, Kitchener,f
Ontario, Ca;\ada N2M 2C8 o Tel (519) 745-1158 |
Fax (519) 7432304 ;
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Welcome to The | duture

Welcome to this, the 15th Anniversary Issue of Mix
magazine. For this special occasion, I was asked by Mix
editors to put together a unique collection of feature
articles exploring the emergent technology of the '90s.

In practically every facet of the recording, production
and live sound industries, digital systems are letting us
produce cleaner, clearer, more transparent-
sounding product. And for many of us,
current-generation random-access editors
and workstations allow us to be more
efficient and creative in the production
process.

But successfully making the digital tran-
sition is not without its difficulties. The tried-
and-true techniques that we grew up with
during the halcyon days of analog just don't
hack it in the digital domain. Coming to
terms with these differences can be a time-
consuming job.

To help reduce the learning curve, we
have focused our attention in this special
issue on providing hands-on, relevant infor-
mation for current and potential users of
digital systems. The feature articles that follow should
supply answers to some of the more fundamental
questions being asked by those who are new to the
subject, as well as provide additional information for the
digital literate. In essence, we want to bring you all up to
speed with the technical and operational parameters of
emergent workstations, hard disk editors, and digital
consoles, recorders and processing systems.

The articles are divided roughly into two types. The
first group is more tutorial in nature and covers such
subjects as why (and how) to transition from analog to
digital; optical storage technologies; serial transport
control from digital audio workstations; current progress
toward standardized file exchange and media formats;
digital technology developments for live sound rein-
forcement; synchronization issues for all-digital studios;
and virtual studio user interface topologies.

The second category of articles looks at some practi-
cal, hands-on aspects of digital technology. Dan Daley
interviews users and facility owners who made an early
commitment to digital; Iain Blair visits Sony Pictures’ new
Culver City film and video production facility; and film
sound engineer and mixer Chris Munro recalls his own
experience in selecting digital technology while setting
up an all-digital editorial facility in England.

And finally, we look at two dramatic new develop-
ments from Neve and Solid State Logic: the innovative

A GuiDE FOR THE
PERPLEXED IN THE

Lann oF DigimaL

By MeL Lamsesr,
Coorainaring Eniron

Capricorn all-digital music recording console, and the
Scenaria post-production mixing system.

As complete as we'd like this information to be in
allowing readers to make intelligent decisions about
digital technology, we cannot hope to cover everything
within the pages of one issue. Inaddition to the coverage
that Mix provides on an ongoing basis,
access to some basic reference books can be
valuable. Here are some well-written sources
of additional wisdom:
 The Artof Digital Audio, by John Watkinson
(Focal Press, 1990; second edition).

» Audio in Digital Times: Proceedings of the
AES Seventh International Conference (Au-
dio Engineering Society, New York, 1990).
e Digital Audio Operations, by Francis
Rumsey (Focal Press, 1991).

s Principles of Digital Audio, by Ken
Pohlmann (Howard W. Sams, 1989; second
edition).

s Tapeless Sound Recording, by Francis
Rumsey (Focal Press, 1990).

e The AES/EBU Interface Conference (Audio
Engineering Society, New York, 1990).

These and other books are available through the Mix
Bookshelf, (800) 233-9604 or (510) 653-3307.

Finally, the following AES Standards contain useful
information about connecting and operating digital
equipment: “AES3-1992: Recommended Practice for
Digital Audio Engineering—Serial Transmission Format
for Linearly Represented Digital Audio Data” defines the
parameters of this industry-wide digital 1/O format;
“AES10-1991: Recommended Practice for Digital Audio
Engineering—Serial Multichannel Audio Digital Inter-
face (MADI)” describes a technique for carrying up to 56
channels of AES3-compatible data over a single coaxial
cable or fiber-optic link; “AES11-1991: Recommended
Practice for Digital Audio Engineering—Synchroniza-
tion of Digital Audio Equipment in Studio Operations”
describes techniques for reliable, trouble-free transfer of
data; “AES17-1991: Standard Method for Digital Audio
Engineering—Measurement of Digital Audio Equip-
ment” describes various techniques for specifying and
verifying the performance of digital hardware; and
“AES18-1992: Recommended Practice for Digital Audio
Engineering—Format for The User Data Channel of The
AES Digital Audio Interface” describes a method of
formatting the user data channels to carry auxiliary
information. The AES can be reached at (212) 661-8528.

Read on...
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There are a lot of
multitrack digital audio
workstations out there,
but only one with Otaris
name on it.

Righl now, it seems like Speaking of the
everyone is building future, you can be sure that
audio disk recorders. The ProDisk’s open architecture
difference is, we'll still be allows for hardware. soft-
building them three years ware, and storage media
from now. enhancements as they come

along. and that it's plug-
compatible with your cur-
rent equipment. And if
you're familiar with Otari's
product philosophy. you
know you're gelting the
best possible value on

the market.

Most of all, you can be
sure you've purchased “The
Technology You Can Trust."”

Call Otari at (415)

ProDisk's new Graphical User Interface for Digital Editing (gulde™) 341-5900 for com p lete
combines several windows into an Intuitive, easy-to-use display. g :
Far from just an EDL list, the relationship between all tracks Is shown. n fO rmation.

Sure, Otari's new
ProDisk™ 464 is the only
system to give you up to
64 tracks. True, it's one
of the few to use standard
SCSI devices so you won't
be locked-in as technology
advances. But as much as
we'd like 1o tell you about
the rest of its great features,
the most important thing
about the ProDisk system
(given the changes that are
certain to occur in this tech-

nology) is the Otari name up L'I]ﬂﬂm”
front—a name that profes- '

sionals around the world Otari Corporation
. 378 vintage Park Drive
have come to trust for prod Foster City, CA 94404
U.S.A.
uct support and customer A
service. Fax: (415) 341-7200

{'SE READER SERVICE CARD FOR MORE INFO

Otari Corporation OtariInc. Otari Otari Otari Singapore
US.A Japan (UK) Ltd. Deutschland GmbH Pte., Ltd.

(415) 341-5900 (0424) 81-8626 United Kingdom Germany Singapore

Fax: (415) 341-7200 Fax: (0424) 81-8633 {0753) 580777 02159/50861-3 (65) 743-7711

Fax: (0753) 42600 Fax:02159/1778 Fax: (65) 743-6430




THE FAST LANE

by Stephen St. Croix

\ .
“ VIRTUAL STUDIO
USER INTERFACE
TOPOLOGIFES

FOCUSING ON THE PIEZOELECTRIC
PERIOD IN EASTERN AUSTRALIA

el Lambert made me do this instead of
my regular column. I'm not at all sure
just hou' he got me to commit to this,
but it probably has something to do
with the fact that the two of us used to
hang out in London pubs a long, long
time ago and watch wimps eat ham
sandwiches off the floor. An experi-
ence such as this cannot easily be
forgotten.

This article replaces my regu-
lar “Fast Lane” column this
month, much to the dismay
of my cats. who are
usually invited rohelp
me write. That col-
laboration (they
walk on the key-
board, and 1
have to start
words
with

the letters they leave behind) will be
missed by me, but on the other hand,
the coherency factor may rise consider-
ably. Just this once. Here we go.

For me, synchronicity is one of the
most fascinating aspects of life on
Earth. Just now. as [ was composing
this text, a very impressive, commer-
cially available virtual reality game
appeared on TV. I had no idea that

abuse of technology had ad-
vanced this far. This was a
two-player game, with
each human standing in

a sort of bucket that no
doubt houses coils to
aid in sensing the
person’s position
and orientation.
Each player
wore a

20 MIX, JULY 1992
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With
Studer’s D740 Compact Disc
Recorder, custom CDs can now
be produced conveniently in-
house for demos, sound effects,

studio refs, masters, jingles, com-

Studer Revox America, Inc. + 1425 Elm Hill Pike « Nashville, TN 37210 « Tel: 615/254-5651 » Fax: 615/256-7619
New York 212/255-4462 + Los Angeles 818/780-4234

€ 1992 Studer Revox America, Inc

OPTIMUM OPTICAL

D740 DicitaL CD RECORDER

plete music libraries and more.
For archiving tasks, the D740
offers the highest quality digital
audio on a virtually nondestruc-
tive medium that takes up very

little inventory space.

Studer’s
D740 combines a complete read,
write unit, converters, encoder,
decoder and subcode generator
in a single, die-cast aluminum
chassis. No additional hardware,
PCs or filters are needed for oper-
ation. The D740's innovative for-
mat capabilities allow recordings

of varying lengths to be put on

Studer Revox Canada Ltd., Toronto 416/510-1347

[ e riiai s ]
1992 NOMINEE

the same compact disc, and the
D740 CDRs may be played back on
any standard professional or con-

sumer deck.

Featuring the latest optical technol-
ogy, Studer’s D740 delivers the leg-
endary audio quality you've come
to expect. And as always. yow'll get
the complete service and on-line
support from Studer’s team of pro-
fessional audio technicians to keep
your facility up and running. To
find out more about the D740 CD
Digital Recorder, call the Studer

office nearest you.

STUDER

USE READER SERVICE CARD FOR MORE INFO



1. Should you ask a lot of demanding questions before buying a 16-bit sampler

2. Does it have 20-bit D/A conversion to insure
16-bit fidelity?

3. Does it have multi-mode filters with resonance?

4. Are there multiple Performance locations with
“snapshots” of parameters?

5. Is there Truncate Fade-in and Fade-out for
“clickless” start and end points?

6. Does it have positional (horizontal) crossfading
between Patches?

7. Does it have Time Stretching, and if so, can you
see the pitch alteration?

8. Does it have realtime audio digital stereo
output versus standard digital /O only for backup?

0. Does it have Note Number Exclusives for
cutting off one sample with another?

10. Does it have an RGB or composite monitor output?

11. Can you combine the velocity-switching, mixing
and crossfading of up to four samples on one key?

12. Can you expand the memory with standard
Macintosh SIMMs?

13. Does it have an “Undo” or “Recover” function?

14. s there a mouse port for fast and easy program-
ming and editing?

15. Does it have realtime “Scrubbing” for locating
edit points easily?

16. Does it have four-stage rate and level envelopes?

17. Does it have Templates for setting up TVA and
TVF envelopes quickly?

18. Is there a comprehensive, world-class sample
library available from the manufacturer?

19. Does it have Normalizing?

20. Does it have a Digital Filter with +/- emphasis
for permanently “EQing” samples?

21. Is there Auto-looping?

22. Is there realtime aural feedback when looping,
and is it easy to do?

23. Are there multiple LFO parameters and waveforms?
24. Is there an Alternating Loop mode?

25. Can you load or save Performances (multi-
timbral setups)?

26. Is there matrix modulation in the Patch Control
page for flexible control routing?

27. Does it have Analog Feel to make certain Patches
sound less “sterile?”

28. Does it have accurate Phase Lock or will it lose
stereo imaging when active?

29. Does it have digital Compression and Expansion?

30. Does it have Wave Draw allowing you to actually
redraw the waveform?

31. Does it have an Insert function for splicing
data into the middle of other data?

32. Does it have an Area Erase function for erasing o
data but leaving the space (time)?

33. Does it have a sample Mix function with a delay
parameter?

34. Does it receive Polyphonic aftertouch?
35. Are there different Velocity Curves available?

36. Is there an Index and Jump function for
accessing any page in the sampler easily?

37. Are there “Select” windows for finding and
assigning samples, patches, etc. quickly?

38. Is there a Volume ID with view field or similar
cataloging system?

39. Does it have a 48kHz sampling rate through
the digital and analog ins?

40. Is there an “Auto-patch” feature which auto-
matically makes full-blown patches from your
samples in a matter of seconds?

41. Does it have resampling, including the ability
to resample an entire Performance?

42. Does it have a pre-trigger parameter so as
not to lose the attack of your samples?



Yes.

Roland

Roland Corporation US, Dept. $-770, 7200 Dominion Circle, Los Angeles, CA 90040-3647, 213 685-5141, ext. 315

Call or write us for a free S-770/S-750 demo CD.

USE READER SERVICE CARD FOR MORE INFO



THE FAST LANE

pack and a zery cool helmet—
which would undoubtedly scare the
hell out of small children and most
dogs—and carried a joystick. As they
played, they looked up and down,
pointed their joysticks at empty space,
and saw each other ona multilevel 3-
D playing field.

The goal was, of course, murder,
but waddya gonna do; you gotta sell
these things. Each player saw his own
hand (holding a disrupter pistol) in a
real-time, solid-plane, 3-1> color world,
and as we tapped into both optical
feeds, we watched them walk about,
looking up and down, searching the

other levels, running through portals,
up and down stairs, pointing and
shooting, watching cach other move
and hide. Impressive,

What does all this noise have to do
with the subject at hand? Well, quite a
lot, actually. One of the requirements
for this assignment was that I should
consider the viability of an “ideal” con-
trol surface for digital audio worksta-
tions. This was giving me a lot of
trouble until I took it literally. Ideal?

Ideal can be only one thing: a true
and total commitment to virtual reality.
This means you, a very nice chair, a
display system using 3-I) glasses (sus-
pended particulate interactive hologra-
phy might be a viable option here),

non-intrusive position-sensing tech-
nology and a couple of speakers
(Frederico Speecari lives on), all in an
ideal, empty, acoustically optimized
room.

You will have to actually move your
hands and arms around in space to get
things done (I mean, those cranial in-
duction interfaces won’t be very popu-
lar once customers get headaches from
going through airport security), but
you can set the controls as close as you
want, and you can make the buttons
move when you are within two inches
of them once you get good. Why actu-
ally reachall the way when your intent
is obvious?

Verbal commands can change envi-

II'S TRUE. DIGITAL? ANALOGUE?

THE BEST OF BOTH
NOW PLAYING UNDER ONE ROOF.

TODAY'S SELEGTION FROM
OUR GOURMET GHEF.
WHILE 120 MUSICIANS DISGOVER

HOW MUGH ELBOW ROOM
THERE REALLY IS IN STUDIO ONE.

MANAGING

DIRECTOR: ANDRE

PERREAULT . BOFP

RECORDING

STUDIOS .

M MABATHO.

B O P HI



HATSWANA.

ronments, and you can grow more EQ
where you want it—that snare track
just might need one more band than
vou have set as default per track. You
can add more sends, more returns,
more reverbs, more subs; more, more.
Not only will equipment use be virtual,
but the configuration itself can be con-
tinuously altered. You will be power-
ful. It will be fun. Only the rich and
famous will be detined as “you.”

With the wave of a hand, your patch
bay can be displayed as a...patch bay.
Or maybe a schematic, with red
gozintas and blue comesoutas. Or
maybe digital streams with clock rates
superimposed.

Whatever you choose, they will

SO UTHERN AFRICA

never crackle or pop, and you will
never spend another minute wonder-
ing if the right channel of the number
12 stereo return seems to be down 1 dB
or deciding which connector might
have a bit too much oxidation on it.
Oxidation, dirty pan pots, even har-
monic distortion and other analog ar-
tifacts will be a part of the optional
“Blast From The Past™ package, sold
more as a nostalgic detective game
than as a real work tool.

All frames shall syne. All soft clocks
shall resolve. All invisibly, all automati-
cally, without questions. Sixty-seven-
second spots will convert themselves
to flawless 38s with the blink of an eye.

Alternate vocal takes will float over

cach other like the layers of some sky-
born cake. Reverbs will finally give way
to the real thing: true room simulation.
These spaces will define themselves as
perfectly clear 3-D shells, with your
tracks placed inside them. Walls, ceil-
ings and furniture may be added and
moved at will. Rooms within rooms.
Virtual microphones whose character-
istics may be altered as you see fit.
All this must happen. It t0ill happen.
But, since it won't happen by next
Monday, I guess we had better exam-
ine trends and options that might.

Where ’m Coming From
As some of you may know, one of my
recent designs was the Symetrix DPR

8 6 81 Tet: 217 -1 0 -8 4

ALL THIS AND A RELANING

GAME

DRIVE IN THE GOUNTRY.

l
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A fast, reliable DAW with extraordinary sound
for post and music.

For around $7000, Roland’s DM-80 digital audio

workstation combines round-the-clock reliability,

WIT“ EVERY NEW (lz'(li(iti:sos;l)eed, and sup:rl;;);;: Features
¢ t , ture,
TECHNOLOGY ike bdyekrs per ra(f: . tcap ure
eas ack timing, full automation,
T“ERE COMES A DAY MI[y)I tempo maipmg and MIDI sync
WHEN PRICES DROP po mapping nd MIDL o
plus copying, pasting and
AND PERFORNANCE JUMPS.

looping make the DM-80
TOD Av Is TH AT DAY- indispensable for music production,
and sound for video or film.
Skeptical? Listen to this. One
customer who had budgeted for a
conventional DAW took this oppor-
tunity to buy three DM-80s. Now
he can accomplish at three
stations stimultaneously

what he was planning

to do at one! Roland's

custom VLS| chips
The DM-80 is give the DM-80 amazing
power at a price that
easily upgraded from  willastound you!

4 to 32 tracks, and you can add SCSI-compatible
drives as you need more recording time—up to
12 hours per 4 tracks. And because it all comes
from Roland, you’ll get great service, too!

Call (213) 685-5141, ext. 337 for a brochure,

or to schedule a demo.

v Roland’

Pro/-\udnoVndeo

W Roland Corporation US, 7200 Dominion Circle, Los Angeles, CA 90040-3696

©FRoland Corporation US 1992




THE FAST LANE

human interface. That project included
all conceptual work (what should an
interface actually controf?); the inter-
face drivers (what is the control logic,
the procedures?); and the interface
shell (the environment that the user is
actually exposed to—look and feel).

I took on the project because my
contract gave me complete creative
control, At that time, [ was becoming
deeply disenchanted with all of the
other interface schemes used for exist-
ing “workstations,” “virtual studios”
and “disk-based recording systems.”
This was an opportunity to “do it right.”

One inescapable fact emerged as 1
began to integrate my design. It takes
an incredible amount of raw speed and
power to make an interface that feels
good to the user. If you don’t have the
horsepowerto make the interface (and
the machine itself) react instantly to
user demands, those demands become
merely user requests, and the system
feels like frustrating sludge. Techies
take note: I'm talking 4 minimum of
several hundred real VAX MIPS!

What are these design goals? Many
people seem to think that this is a
tough question. It's not. The goals for
human interface are simple, It's imple-
menting them that most companices
find impossible. The human interface
must be:

A) sexy enough to attract people (after
all, it doesn’t make a bit of difference
how cool your new workstation is if
nobody takes it home);

B) powerful enough to do the jobs
mixers do now, only better (more ac-
curately, more precise repeatability)
and faster;

C) capable of solving problems that
exist in previous technology's ap-
proach without introducing newones;,
D) structured to give the engineer
more true creative power and to make
it s0 easy to store, sync, punch and
match multiple-take segments that the
engineer will. It must also be structured
to make available entire new types of
creative tools.

Will familiarity breed contempt?
The trick here is to make the interface
cool-looking, fun-to-use and helpful,
without torturing the user later. You
want the shortest possible learning
curve so that the customer can begin
immediately to produce usable end
results. This means that the system
must gently help the new user make
the right decisions; it must provide

guides to the functions someone
might want next; and it must answer
questions properly and immediately
when they arise,

On the other hand, it absolutely
cannot become ponderous once the
user becomes familiar with it. [t cannot
slow down the user in any way. Button
sequences that may have been helpful
in the beginning will probably become
inefficient and unnecessarily tedious
once the user becomes adept.

This may seem as if the short-term
and long-term goals for a modern hu-
man interface system are diametrically
opposed, incompatible with each
other. Indeed, judging from current
efforts, it seems that they are. Well, they
are not; it just hasn’t been done right
yet. There isa way. Ithas to be intuitive,
even intelligent; it cannot be designed
by design engineers who don't have
the faintest clue what the real-world

An “ideal”
control surface
Jor DAWs means a

total commitment to
virtual reality.

users actually need, and it can’t be de-
signed by real-world mix engineers
who don't have a clue what kind of
machine they would actually be con-
trolling.

Should it have a million knobs that
you can assign to a million functions?
Nope, that's not it. A pen and graphics
tablet alone, or the world’s largest
screen, aren’t right either. Light pens
and touchscreens are wrong, because
humans can’thold their arms up in the
air to point to a vertical surface for
more than one or two minutes.

It can’t have trackballs (fully half of
potential users can't deal with them); it
can’t have a mouse (where would you
put the stupid thing in a real-world stu-
dio environment?). Actually, it can't
even be a computer.

Does Not Compute

That's right. Most of today’s top mixers
have already learned to mix and actu-
ally feel negative about having a com-
puter (and its associated relearning
period) brought into their already func-
tioning environment. They simply
don't see why they should tolerate
several months of reduced productiv-
ity for the dubious reward of operating
a new hyper-tech system that only of-

fers a few improvements and several
hackward steps. Only the most opti-
mistic, far-seeing and brave—or the
most interested in technology for
technology’s sauke—buy the currently
available systems.

[ view the entire world of virtually
interfaced equipment as divided into
three categories: equipment with its
own built-in screen and data-entry
devices, such as a Yamaha SPX or
Quantec QRS; little toy hard disk re-
corder/editors that use pop-in hard-
ware cards for existing computers like
the Mac or even MS-DOS machines;
and real, dedicated mainframe systems
(which normally use a Mac solely for
human interface).

The dedicated rack machines do a
job for a buck, and so be it. The toy
recorder/editors are so clumsy and
slow, so crippled by the severe per-
formance restraints placed on them by
the fact that they are only little plug-in
cards, that it is amazing that anyone
would buy them and wait so long for
cach request to be processed.

Don’t get me wrong. These things
are so cheap that they currently outsell
the big machines by many times. In
fact, they sell like crazy in spite of their
impressively inferior response time
and audio quality. I guess it proves that
many are willing to overlook (or put up
with) bad performance if it is cheap
enough. | mean, Hyundais outsell
Ferraris, don’t they? Interesting, since
those who make their living driving
(when the machines change from toys
1o tools) don’t buy the Hyundais any
more. If you buy a Ferrari this year,
how many decades will it be until you
need a replacement? How many
months for the econocar?

Really BIG Engines

It is only the third category that [ care
about for this article: the big machines,
the ones that have to be done right, the
ones that will eventually determine the
direction in which recording technol-
ogy itself will move.

What are these immediate direc-
tions? None of this re-assignable hard-
ware garbage for me. I'm not too inter-
ested in staying stuck with knobs and
dials, and I'm definitely not interested
in having these knobs change their
function, their very identity, every few
minutes.

I see no real reason to hold ontoan
obsolete and inapplicable interface
concept, to attempt to force a physical

—CONTINUED ON PAGE 200
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by Ken C. Pohlmann

OPTICAL STORAGE

TECHNOLOG

&

or most folks, the first glimpse of an
optical audio disc came a decade ago,
when the compact disc was introduced
in Europe and Japan in the fall of 1982,
and inthe U.S. in the winter of 1983, In
the ten years since then, the CD has
transformed the music business. The
neighborhood record shop now has
relatively few records (and no LPs) but
instead carries mainly discs and tapes.
Sound effects records are gone—re-
placed by CDs. And cars, once exclu-
sively the domain of tape, have be-

come disc¢ havens. In short, wherever
music is reproduced, the compact disc
has made its mark.

In the recording studio, these ten
years have seen the onrush of digital
audio tape recorders and peripher-
als—mainly stimulated by the need to
boost professional recording quality to
CD-quality—but optical discs them-
selves have not made significant in-
roads in the studio. True, a Synclavier
operator may rely on a WORM disc
recorder for sound libraries, and com-
puter hackers may enjoy the conve-
nience of CD-ROM databases, but the
studtio is still primarily a place where
flux changes on tape or hard disk play
the major role,

Yet by all indications, the next ten
years will be significantly different
from the previous ten. Whereas the
‘80s saw overwhelming consumer ac-
ceptance of the optical audio disc, the
‘90s may sce the same acceptance in

the studio. Specifically, CD-compat-
ible, write-once (CD-R) recorders have
broken through price resistance levels
and will quickly become ubiquitous in
recording studios. Likewise, CD-in-
compatible, erasable optical disc re-
corders have already won wide ac-
ceptance. Subsequently, erasable CD-
compatible (CD-E) recorders should
appear, at moderate price points.
Finally, at the ¢nd of the decade, we
can expect to sce the emergence of
multitrack  optical disc recorders.
Optical disc may soon
become a major force
in home and pro-
tfessional studios, dis-
placing older tech-
nologies and achiev-
ingeven greater suc-
cess in terms  of
creative flexibility, but
only if we put on
neck braces to pre-
vent whiplash from the major techno-
logical acceleration that will occur.

The task of moditying the original
CD specification to permit CD-R re-
cording required almost as much inge-
nuity as the invention of the original
CD. In particular, the development of
low-cost data encoding circuitry was
trivial compared to the problem of de-
veloping a new disc. To be playable on
standard CD players, a recordable disc
must employ the same optical prin-
ciples as standard CDs. In particular,
the medium must meet the minimum
70% reflectivity standard of CD, but it
must, of course, be recordable. A heat-
mode recording material developed by
Taiyo Yuden achieves 73% reflectivity
by backing the recording layer with a
gold layer.

A CD-R disc looks like a regular CD
butis distinguished by its top gold layer
and the blue dye recording layer
(which appears green because of the




gold layer). A CD-R disc also contains
two additional arcas within the inner
data circumference. The program cali-
bration area (PCA) is used by the re-
corder to make a test recording to
determine optimal laser writing power.
The program memory arca (PMA)
stores a temporary table of contents
until the recorder writes the final TOC.

The recording mechanism itself is
cunningly simple. A writing laser with
4 to 8 milliwatts of power passes
through the polycarbonate substrate,
and heats the recording layer to 250
degrees centigrade. It melts, and the
polycarbonate layer swells, creating a
pit. To read data, the same laser, re-
duced to 0.5 milliwatts of power, is re-
flected from the pit, and its changing
intensity is monitored. To increase
compatibility among recorders and
players, CD-R discs are manufactured
with a spiral groove to guide the re-
cording laser. In addition, the 0.6-mi-
cron-wide track is physically modu-
lated with a 0.3-micron-wide sinusoid
with a frequency of 22.05 kllz; this
allows the recorder to control disc ro-
tation speed. Also, the excursion is fre-
quency-modulated with a £1 kHz sig-
nal in order to create an absolute time-

clocking signal.

With some CD-R recorders adher-
ing to the Orange Book I standard, you
must record through an entire disc
without pause. When the end of the
disc is reached, the recorder records a
table of contents (TOC) in the lead-in
portion of the dis¢, so a standard player
can read the disc. However, Orange
Book IT recorders allow tracks to be
recorded one or a few at a time. A
partially recorded disc may be played
on the CD-R recorder, but cannot be
played on a regular player until the
final TOC is recorded in the disc lead-
in area. Some recorders let you mark
an unwanted track (such as a false
start) and delete it from the TOC so the
CD-R player will skip over it (however,
regular CD players will play the track).

Both discs and recorders have en-
tered the marketplace. Disces cost about
$35 to $40 apiece in small quantities.
They are generally available in three
playing times and two diameters: a 3-
inch I8-minute disc, and 5-inch 63- and
74-minute discs. A number of compa-
nies are making CD-R recorders. A
good representative is the Marantz

CDR-600; it is an Orange Book II
model, with track-editing capabilities
and low-bit A/D and D/A converters,
as well as optical and coaxial digital
inputs and outputs. Even more impor-
tantly, the CDR-600 does not contain
SCMS circuitry.

Other CD-R recorders are available
from Carver, Denon, Digidesign,
Gotham Audio, JVC, Kenwood, Opti-
cal Media International, Otari, Pioneer,
Sonic Solutions, Studer and Yamaha.
Of course, when shopping for a1 CD-R
recorder, make sure it is indeed a CD-
R (CD-compatible) recorder and not an
incompatible WORM recorder. CD-R
recorder prices vary widely, from
$7,000 to $20,000 (the Marantz is
$7,000) and are dropping like flies.
How far will they fall? Let history be
your guide. The reading laser in first-
generation CD) players cost $300. Now
it costs $18. Whatever the eventual
price, the availability of low-cost CD-
R recorders for both consumer and
professional is already assured.

CD-E erasable recorders have been
shown in prototype form, but formal
introduction will probably be delayed
for five years or more. For profit mo-
tives, it will be wiser to sell CD)-R re-

PFOLOEZE

PHOTO-MAGNETIC SOUND STUDIQS, INC,, 222 EAST 44TH STREET, NEW YORK, NY 10017, (212) 687-9030

‘| mean, this always happens, you get a cut that everybody
finally seems happy with and maybe you allow yourself two
breaths without sSCreaming, but noooo, the C.D. or the client
or the Director or whoever starts talking about audio post
and pretty soon you're supposed to deliver the MOON. Only it's

gotta be done tOMOrrow cuz they've got an air date the
day after and everybody turns and looks at you like
the miracle they just asked for is no big deal.
Sometimes | could just Kill."

Before you do anything rash, call us at Photomag. we've
got some interesting alternatives to audio mayhem.

USE READER SERVICE CARD FOR MORE INFO
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corders into market saturation before
beginning the selling cycle again with
CD-E recorders. In addition, CD-E will
be delayed by the advent of the
MiniDisc, a magneto-optical technol-
ogy that will have to chum through the
marketplace before CD-E can be
launched. CD-E recorders generally
employ magneto-optical (MO) record-
ing, in which data is stored via changes
in light polarization rather than inten-
sity. Thus, CD-E discs would not be
playable in CD or CD-R machines,
(However, CD-E machines could be
builtto play CD, CD-R and CD-E discs.)

A more immediate application of
erasable optical disc technology such
as magneto-optics is in non-CD-com-
patible formats. Many disc formats
have already proliferated, but many
MO manufacturers adhere to an ISO
and ANSI disc format in which a two-
sided, preformatted, 5.25-inch CAV
disc holds 650 MB of data (325 MB per
side). This yields about 30 minutes of
digital audio per side. Data transfer rate
is typically about 1 MB/second. Data
compression techniques increase play-
ing time and effectively increase the
transfer rate. However, larger-capacity
MO discs (1 GB) and drives with
multibeam heads (transfer rates greater
than 15 MB/second) are already avail-
able, but 1GB formats may not conform
to industry standards because of the
proprietary media employed.

When purchasing an MO drive, the
platform-compatibilityquestion should
loom largest in your mind; look for
drives that are as transportable as pos-
sible. For example, the hammerDisk
MO drives from FWB Inc. (San Fran-
cisco) contain installation software that
generates SCSI partitions for multiple
operating systems. The hammerDisk
6008 is compatible with NeXT, PS/2,
AT, RISC 6000, Sun and AppleShare
networks. The other question is disc
size and capacity; 5.25-inch/650MB is
a standard, but mini MO optical drives
are also available, using 3.5-inch discs
that store 128 MB of data. For example,
the REO-130 by Pinnacle Micro (Irvine,
CA) is a SCSI device with 28ms access
time, and with interface kits it can op-
erate with Mac, Sun, DECand DOS sys-
tems. The downside: These drives may
not be compatible with future 3.5-inch
standards.

Finally, if your applications call for
both the innate security provided by
WORM discs and the flexibility of MO

discs, you may want to consider a drive
that permits both types of recording.
These hybrid multifunction devices
use MO technology to write both MO
and WORM (non-CD-compatible)
media; the permanency of the data is
determined by the kind of disc used.
For example, the Pioneer DE-U7001
conforms to ISO standards and is com-
patible with other Pioneer 5.25-inch
drives but records both WORM and
MO discs: the DC-502A dye-polymer
WORM disc or the DEC-702 MO disc,
both with storage capacities of 654 MI3.
The downside: Some multifunction
drives use a format different from that
used in other MO drives.

The standards problem plagues the
optical disc industry. There are a num-
ber of available disc formats, incompat-

Optical disc
recorders will find
many applications

in the home and
professional studio.

ible in terms of disc diameter, construc-
tion, recording and playing method,
and file format. This is inevitable be-
cause of competition among develop-
ing manufacturers and the need to
address individual application de-
mands, as opposed to generic univer-
sality. The CD-ROM industry has tried
to address this standardization prob-
lem with its agreement on the ISO-9660
file structure. When a disc adheres to
this format (as well as other Yellow
Book standards), it may be used on
different types of computers (IBM,
Macintosh, etc.). However, more spe-
cialized software such as search en-
gines may not be universal, thus all-
important search and retrieval opera-
tions will not always work in every
environment. U.S. government intelli-
gence, always hungry for new ways to
digest information, has proposed the
CD-Rx search and retrieval standard to
overcome this problem. However,
even given the best standardization
efforts, there is no question that be-
cause of the diverse applications of
optical disc recording, many disc types
will proliferate. The audio industry will
never enjoy a universal optical disc
format.

The future of optical disc recording

is far from clear, but history teaches us
several important lessons. In the earli-
est days, music was recorded directly
to cylinder or disc. The need for longer
recording times and editing prompted
the development of magnetic tape,
Increased complexity in post-produc-
tion and the need for targer capacity of
online program necessitated the move
to hard disk. The trend is clearly toward
quicker access and greater capacity.
Optical disc is certainly attractive in
these respects but is hardly an easy
winner. A 1GB hard disk costs only
about $2,000, and its access times are
far shorter than for opticat disc. In ad-
dition, hard disks are smalt and light on
power consumption. Over the last
decade, hard disk performance has
increased by a factor of three—that’s
impressive, but relatively puny com-
pared to the 1,000-fold increase in CPU
power over the same time.

Optical disc can offer even cheaper
cost per bit, and optical discs are more
reliable in harsh environments (i.e.,
recording studios) and are relatively
unaffected by heat, vibration and mag-
netization. In addition, optical discs
promise longer life than magnetic tape
ordisk; for example, conservatively, an
MO should last ten years and a CD for
100 years. Even more important, opti-
cal discs are removable—a critical ad-
vantage over hard disk, which re-
quires data to be loaded and unloaded.
Given sufficient access times and ca-
pacity, it is removability that makes
optical disc the pragmatic choice. Dig-
ital audio is relatively data-hungry—
more so than word processing, for
example, and less hungry than digital
video. But data capacity requirements
are sufficient to make removable me-
dia a necessity. Hard disk works only
when offline data is stored someplace
else, on another medium—and when
file size is greater than a gigabyte. That
is ultimately unworkable. With optical
disc, the storage medium is also the
working medium, and ultimately, that
is how it must be.

Without question, optical disc re-
corders will find many applications in
the home and professional studio. Both
2-track and multitrack optical recorders
will increasingly and inexorably take
market share from tape and hard disk
recorders. However, that transition will
take decades, with manufacturers si-
multaneously developing magnetic
and optical recorders to meet diverse
market needs, at diverse price points.

—CONTINUED ON PAGE 200
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= Aesis drum machines are
famous lor their sounds,
The HR-16"s natural acoustic
drums are still the standard for
transparent rhythm tracks. The
onboard igeer nputs ynchy aggressive samples of
the HRI6:B redefine how to make rhythm
tracks burn. The SR-16 is an instant hit with
its sampled reverb and ambience techniques.

Now vou can have all this and more with
the new Alesis D4 Drum Sound Module.
There's an incredible 500 sounds in all. Right
at vour lngertips,

The D4's sounds are unparalleled for their
realism. For example, when vou hit a D4 sound
harder, the tone and pitch change just like a
real drum, thanks to the D4's Enhanced
Dynamic Articulation.™  Plus, stereo reverh:
and ambience are
built into many of

o
W

Play the DA with its
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SAMPLE RATE
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STEREQ SAMPLES

16° MAPLE TOM w/VERB
£AD KICK WIVERB

DOUBLEH
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the samples so you can keep your mind on the
beat.

Using the D4 is a breeze with its large data
entry knob and dedicated buttons for all major
functions. There's even a touch-sensitive
preview button and headphone output
for instant gratification... and latenight
drumset programming.

The D4's 21 user definable drum-
sets are accessible via MIDI or through
the 12 onboard audio trigger inputs.
You can even replace a wimpy drum sound on  pray the Dvwith M1
tape. Which you'll want to do if it didn't come  s¥iware orhardware.
froma D4. No rocket science here. Just pure
honest incredible sound. The only reason to
buy a drum sound module.

Everybody wants a hit. ‘The D4 has 500 of
them right now. At your Alesis dealer.

- 12 andio trigger-to-MIDI inputs are built
in for drum triggers, pads, or tape.
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TITLE
ARTIST
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1 ROOM TOM
SR-16 ;
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RIM 2 CENTER
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ALESIS

STUDIO ELECTRONICS

Alesis Corporation 3630 Heidrege Avenue
Los Angeles CA 90016
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n most techni-
cal endeavors, synchronicity lurks just
around the corner. While the team
responsible for this special issue of Mix
was finalizing the various feature ar-
ticles, news reached us of nwo innova-
tive developments. In the space of just
one month, Siemens and Solid State
Logic made major new product an-
nouncements that promise to revolu-
tionize a variety of functions within
recording and production facilities.

In this necessarily brief overview of

At the Digital Crossroads

Siemens” Neve Capricorn digital re-
cording console and the SSL Scenaria
digital post-production mixer, I will
provide a glimpse into the creative
power offered by these two remark-
able developments.

Neve Capricorn
Digital Recording Console
Neve has been producing digital con-
soles since the carly 1980s, first with
the groundbreaking DSP-1, a dozen of
which were installed in European fa-
cilities. It was followed by the DTC-1
transfer console, currently used in a
variety of CD mastering and produc-
tion stuclios around the world.
Capricorn, however, is totally new:.
Based on an all-digital, fully assign-
able, distributed-intelligence  design,
and making use of proprictary ASIC
technology, Capricom has been de-
signed specifically formultitrack music
recording. overdub and mixdown,
Plans for the near future include en-
hanced output and monitoring assign-
ments for multichannel video and film-

by Mel Lambert
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sty le mixing.

Capricorn’s totaily assignable con
wobsurface is designed o make a lurge
number of simulsineous functions
nailable. As project leader Paul
Licibetter acknowledges. “Today's re-
cording enginecrs are ey familiar
with analog consale topologies. and
they need 1o be able to reach for the
appropriate control without calling up
an array of confusing video screens or
banks of knobs. With Capricorn. which
has been in continuous development
now for five years, wesupplied simul-
taneous channel faders. EQ. aux send
and other essential controls. Engineers
can make the natural tansition from
anilog (o digital without becoming

NEVE CAPRICORN

SSL SCENARIA

NEW
DEVELOPMENTS
IN ALL-DIGITAL

CONSOLES

FULL-FUNCTION
WORKSTATIONS

intimidated by a change in the way
they like to work at the console.

“Once the user spends just a couple
of hours using a Capricorn board, the
sonic advantages of digital become
immediately obvious,” Lidbetter con-
tinues. “Not only that. but the concept
of an entirely ‘soft” signal path allaws
Capricom 1o be reconfigured eusily
and quickly. Every front-panel sett ng
can be stored and updated every video
subframe. for total dynamic and-or
snapshot automation.

In essence, Capricorn cComprises an
array of assignable channel strips. plus
a central Assignable Facilities Unit and
monitor section. Channel strips can be
added in banks of 24, for a total of 120




simultancous control elements; in
practice, because each strip is totally
assignable, most users will probably
specify two banks of 24 strips. (Larger-
format, film-style consoles designed
for use by up to three operators might
be another matter, however.)

Of course, there is no correlation
between the number of channel strips
and the console’s input/output con-
figuration. Any frame size can control
and operate any system size; the physi-
cal number of analog/digital inputs and
outputs, functional EQ and signal-proc-
essing blocks are defined by the amount
of hardware contained within
Capricorn’s equipment rack. A choice
of 44.1 and 48kHz sampling rates is
offered.

Functions such as EQ, aux sends
and insert points can be allocated to a
particular strip and adjusted from the
channel itself or, more likely, from the
central Assignable Facilitics Unit. Each
strip is equipped with four dedicated
rotary controls (in reality, shaft encod-
ers with skirt-style LEDs to show cur-
rent settings) that can be assigned to
control a number of different signal
parameters. For example, one setting
might assign these controls as an indi-

AMS Logic 2 and Yamaha DMC1000 All-Digital Consoles

While the Neve Capricorn and SSL
Scenaria are remarkable develop-
ments, we should not overlook two
other firms that are currently offering
all-digital designs.

The AMS Logic 2 is an all-digital.
dynamically automated console with
a “familiar, analog-style control
surface,” designed for film/video post-
production and large-scale music
recording. Each assignable channel
strip controls four completely
independent mono/sterco paths; a
fully configured board can handle up
to 512 signal paths. Virtually all channel
parameters, including read, write,
update and isolate for fader and mute,
are dynamically automated, with up
to 48 fully automated aux sends.

An electronic matrix provides indi-
vidual assignment of A/D inputs and
outputs to any channel strip, group or
main output. Signal processing is
handled by a 4-band parametric EQ
section with 2-band filters, plus a full-
function dynamics section per channel
strip. Depending on the Logic 2's
intended application, additional input

strips can be added in buckets of 8 or
16 channels,

In the near future, AMS plans to
offer a central Assignable Facilities
Unit that can be used to set up indi-
vidual or grouped channel-strip pa-
rameters from the central mix position.

The first Logic 2 to be installed in
North America was delivered to Editel/
Chicago in late January, for use within
a new Lakeside-designed, two-room
complex for TV commercials, music
recording and music-video projects.

The Yamaha DMC1000 is an all-
digital, 8-input/stereo console de-
signed for music recording and mix-
to-picture projects. Three additional
stereo inputs are available for effects
returns, along with eighttape-machine
returns. All eight input channels feature
4-band EQ and three aux sends (two
mono, one stereo). Multiple units can
be cascaded together to provide addi-
tional inputs and outputs. Up to 370
ms of delay are available to compen-
sate for inter-microphone delays.

All primary inputs and outputs

—CONTINUED ON PAGT: 38
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Sam Ash Professional
New York’s Digital Audio Dealer
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Akai DDI000 * Apogee ® Apple * DAR Sigima & DASS100 ¢ Digidesign Sound Tools 11 & Pro Tools
Digital Domain ¢ JVC DAT ¢ Korg Soundlink ¢ Lexicon ® Marantz CID Recorder ® Otari DAT
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Get Every Bit
Into Your Audio

New Aphex Dominator™ II Precision Multiband Peak Limiter

hen audio is converted to digital,
it had better be hot or you're
going to lose resolution (1 bit for every
6dB). Too hot and you will crash! Which
is why you need the new Aphex
Dominator II Precision Multiband Peak
Limiter before your A-to-D conversion.
The Dominator has become the
standard peak limiter because of its
superb audio quality and absolute brick
wall limiting. It lets you run hotter with
absolutely no overshoot. And now, it
offers a dynamic range of 104dB, five
times better than digital!
The Dominator limits the audio in
three bands and recombines it in a

patented intelligent circuit. This means
that signals in one band won’t affect
another band, eliminating spectral gain
intermodulation, dulling and hole
punching. The result is hotter audio with
transient feel and absolutely no
overshoot!

There’s a Dominator designed to
maximize your recording or transfer
medium ... analog or digital ... tape, vinyl,
disc, sampler, hard disk or film ...
broadcast, land line, microwave or
satellite link. Contact your Aphex dealer
for a demonstration of the world’s finest
peak limiter, the Aphex Dominator II,
today.

APHEX

SYSTEMS

11068 Randall Street

Sun Valley, CA 91352

(818)767-2929
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vidual EQ section or bank of auxiliary
sends. All channel faders are motor-
ized for instant visual indication of
previous mix levels and balances; the
system includes the functional equiva-
lent of a Flying Faders automation
package.

A typical Capricorn configuration
accommodates up to 32 analog mic/
line inputs; 24 digital inputs (from DAT
recorders, processors, effects units, ete.);
64 MADI-compatible inputs (tape-
machine returns); eight analog and 16
digital insert returns; 96 EQ/filter cle-
ments; 96 dynamics elements (limiter/
gate/expander/compressor), with
dedicated side-band EQ; 16 freely as-
signable groups; 32 insert points; 48
MADI-based outputs; 16 analog/digital
aux sends; eight analog cue outputs;
cightanalog and 16 digital insert sends;
four analog wlkback sends; and two
stereo analog/digital monitor outputs.

Both mono and stereo paths are
available via any channel strip, controls
being automatically linked for stereo
paths (including EQ, mic gain, etc.).
Each strip can be labeled via a four-
digit alphanumeric display. Any of the
following can be assigned to a channel
strip: input, monitor (as tape-return

path), subgroup, main output. auxil-
iary master, or VCA group master.
Thus, any combination of split. in-line
or pseudosplit console layouts can be
set up from the master control section,
with inputs assigned to convenient
channel locations across the console.
Asthe session progresses, inputs whose
input levels and EQ scttings will re-
main fixed—drum or vocal submixes,
for example—can be assigned to a
hank of strips whose controls are not
currently assigned to any control-sur-
face functions. But. by recalling that
particular bank to the surface, instant
access can be provided to any control
clement.

Capricorn’s centralized Assignable
Facilities Unit is a remarkable piece of
design. The AFU contains individual
controls for the various aux sends (16
per channel strip); highpass and
lowpass filters/notch; 4-band  para-
metric EQ; expander/gate, limiter,
compressor controls (including
sidechain EQ); plus 48-track assignment
and routing to 24 subgroups. For
Capricorn’s current configuration, out-
puts can be panned between conven-
tional left and right sterco pairs; an
alternative “film™ position provides pan/

bulance between left, center and right
output designations. A width control
enhances the normally panned signal
laid across the L/R outputs.

The AFU is designed to provide full
access to all assignable functions on a
designated signal path: it can also be
used to copy settings from one strip to
others (overall EQ or dynamics, for
example. being applied to a string
submix or a vocal balance). A central
AFU Vacuum Fluorescent Display
shows EQ. dynamics and filter settings
in an casy-to-understand format.

For system setup, a master VDU
display. trackball and keyboard pro-
vide access to various assignment and
automation  functions. For example,
while defining the 1/0 and signal char-
acteristics of a designated signal path,
screen icons representing various
processing elements can be moved to
relative locations between  selected
inputs and outputs displayed on the
screen.

Vacuum Fluorescent Displays pro-
vided at the top of cach channel strip
show sixsignal levels. Indefault mode,
a master pair of vertical bars display
peak-reading track send/return level,
input level and dynamics metering. A

Think 16 tracks. Think
MSR-16. Because for around

$7500* you get a full 16 tracks

for just a little more than your

average 8-track.Which dou-
bles your capabilities. All in a

cost effective V2-inch format.

What'smore,
the MSR-16is
loaded with fea-
tures usually found
on units selling for
twice the price.

Like a rehearse
mode that allows

assures

ing at your local
Tascam dealer. So
grab your check-
book, and head
ondown. ltsa
deal you wont
have to think
twice about.

TASCAM.

#1989 TEAC America Inc, 7733 Telegraph Road, Montebello, CA 90640, 213/726-0303 *Manufacturers suggested retail price
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set of four smaller meters can be
selected to display input level (mono
stereo), compressor/limiter and ex-
pander’/gate gain reduction; another
mode selects EQ settings.

Machine control and time code syn-
chronization of up 1o six independent
multitrack  and mastering decks s
provided via an Adams-Smith Zeta-3
interface, inaddition to planned. 9-pin.
serial ESbus 1/Os.

As with anv digital console design,
Capricorn has been configured to pro-
vide real-time control of all signal
processing clements, no matter what
size of processing rack the Capricorn
control surface is connected to. I's a
daunting task. as Lidbetier explains:
“To eliminate zipper noise and other
distortions. we need to perform all
dynamicand snapshot changes inlevel,
EQ. dynamics and m tlance on all
signal paths every clock sample. That's
astaggering amount of DSP!To ensure
that we could provide sutticient proc-
essing power and resolution, Neve
developed its own custom-designed.
high-speed, application-specific inte-
grated circuits.”

All input ports operate with up 1o
24-bit data. which is maintained by

Capricorn’s operating system. Analog
input ports can operate up 1o 24-bit,
depending upon the converters used.
(Neve'scurrent A/Ds are rated at beuer
than 18-hit.) Output ports can be sc-
lecied independently for word length
(16. 18, 20 or 21-biv), with the correct
level of noise-weighted. triangular PDF
dither.

During an early April preview in
England. I was able to use the board
hooked up 1o one of the first MADI
equipped Studer D820 DASH-format
48-tracks. Tagree with Neve's thinking
that for msic recording. an engineer

cds to be able to access a number of
simultancous functions, without hav-
ing to call it 10 the conuol surface. And
it would be very casy to run a complex
session from a Capricorn equipped
with just two banks of 24-channel
faders. 1 like the way signal paths can
be freely assigned to channel or group
faders located close 1o the central
monitoring positions. where every
control and display can be easily
reached.

Having said that, however, it is
amazing how quickly you begin 1o
“redesign” the entire control surt
and call 1o the designated controls just
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the functions thatwill be needed at that
point in a session. For example, as a
typical music session moves from
racking through overdubs to the
mixdown stage, the topology can be
gradually modified to add more auxil-
jary sends, and split signal paths—
inputand monitor—gradually give way
10 mono; stereo subgroups routing and
panning to the master two-mix {(or
three-mix for film-style projects).

Capricorn will quickly set new stand-
ards of user familiarity. Once the full
potential of an all-digital, totally as-
signable signal path is appreciated by
awider circle of recording and produc-
tion engineers, it will set new stand-
ards of excellence throughout the music
industry.

SSL Scenaria

Post-Production Mixing System
Designed to provide full coordination
of virtually all editing, mixing and
processing functions duringfilm video
post, the new all-digital SSL Scenaria
incorporates a 38-channel audio mix
ing console, a 24-track audio recorder
and random-access video storage in a
single unit. As might be expected,
Scenariz is fully compatible with SSL's
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ScreenSound and SoundNet systems.
Larger facilities can operate Screen-
Sound units in, for example, dedicated
sound editorial or ADR rooms, with a
Scenaria located in the master remix
suite and access to the various sound
files and editing information obtained
via a LAN connection. The flexibility of
such networks allows complete
freedom in the distribution and
scheduling of projects.

The Scenaria control surface com-
prises a central VDU showing track
layouts and other system graphics: a
bank of cight servo-controlled, motor-
ized channel/group faders: a transport
control, scrub-edit and bank-switch-
ing pancl; an assignable EQ, dynamics
and aux send panel: plus the familiar
SSL graphics tablet and pointer. In
addition to the 24 virtual tracks pro-
vided by Scenaria’s built-in hard drives

~—FROM PAGE 34, AMS & YAMAHA
feature a choice of AES/EBU, Yamaha,
Sony or PD formats; outboard A/D
and D/A converters provide direct
interface to analog recorders and
signal processors. MIDI and external
video interfaces are also featured. All
front-panel controls and switches can
be scanned and memorized to provide
fully automated mixing and process-
ing. Mixes can also be offloaded to
floppy disk. Two onboard SPX1000
effects processors provide flexible
reverb, delay, ambience generation
and a variety of other special effects
algorithms.

Optional Project Manager software
for the Apple Macintosh enables ex-
ternal control and setup of console
parameters, with external storage of
automation files and console con-
figurations to the Mac’s hard drive.

Yamaha’s DMR8 Digital Mixer/
Recorder combines most of the
DMC1000's functionality within a
slightly smaller frame size, which
also houses an 8-track, 20-bit station-
ary-head transport, complete with
time code synchronization. Up to 24
digital channels can be accommo-
dated in mixdown mode.

Deutsche Grammophon has pur-
chasedatotal of 50 DMC1000 consoles
for use in conjunction with Sony
PCM-3324 DASH-format multitracks
in Europe. In addition, the BBC, Sony
Classical Productions, Multivison
(Needham, Mass.), New York Digital
and Karisma Studios (Montreal) have
installed DMC1000s.

—Mel Lambert
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(plus opticals for accessing libraries of
music cues, sound cffects, etc.),
additional analog/digital inputs are
availuble for connection to external
sources, including time code DATS,
digital VIR outputs and so on. The
system’s eight channel faders can be
freely assigned to individual track or
source inputs, or assigned as nested
subgroups. All inputs pan between
master left and right outputs.

A total of 16 analog inputs are
available (expandable to 32) plus eight
AES/EBU 2-channel digital ports (ex-
pandable to 16). Selected analog or
digital inputs are routed to the selected
system input channel via a microproc-
essor-controlled routing system. An
identical complement of analog and
digital output ports is also available.

The central assignable panel pro-
vides two independent 4-band para-
metric EQ sections and a single dy-
namics section that can be assigned to
any input or subgroup. The dynamics
section includes an expander/gate,
compressor and limiter, with a fre-
quency-conscious sidechain. Up to 500
ms of delay can also be inserted into
the feed-forward or delayed path for
enhanced flexibility.

Eight auxiliary sends are available
from each input/subgroup. Direct
machine control is also provided via
standard 9-pin connectors for VTRs
and laserdisc players, in addition to
external synchronizers. All front-panel
settings can be scanned and memorized
dynamically, or as a series of snap-
shots.

One of Scenaria’s stand-out fea-
tures is the VisionTrak system, which
allows one hour of bandwidth-com-
pressed video to be stored to a dedi-
cated hard drive. The system moves
instantly to a sclected time code loca-
tion, without the delays associated
with VCRs or laserdisc players. In
addition, “edits™ can be made to the
VisionTrak files, either to remove ma-
terial from a master reel, or to add
black in sections where new material
will be added. Altaudio edit points and
processing data are automatically up-
dated to accommodate any relative
changes made to the master time code
track.

EDLs generated by conventional
video editors can also be imported into
Scenaria and assigned to tracks for
auto-conform sequences. All edit func-
tions are controlled via the ScreenSound
window built into the system—al-
though track building and clip editing
would probably be handled by a dedi-

cated Screensound in a multiroom
facility. Should changes be necessary
during 2 mix session, instant access 1o
a full-function, 16-channel editor
obviously adds greater functionality to
the system.

According to chief designer Phil
Hill, “All material fora particular project,
including notes, edit points, mix, EQ
and dynamics information, is stored in
‘project files.” Along with the labels for
cach of the various tracks and groups,
the file contains information about the
particular stored mix—for example, an
M&E or foreign language dub, or a
premixed stem that can be called back
into a set of subgroup channels. A great
deal of the routine paperwork
associated with a complex audio-for-
picture mixing session can be stored
along with the source clips.”

Routine archiving and backup of
sound files is to 8mm Exabyte drives at
2.5 X real time (possibly enhanced o
5.5 X); an erasable optical drive can
also be used to offload edited files that
might be needed later as part of an
online sound library, or to make the
files available to other ScreenSound
users via SoundNet. A project can also
be selectively backed up to an optical
drive.

The true definition of a “digital
audio workstation™ goes far beyond a
hard disk-based recording, editing and
mixing system. 1 reserve the DAW
appellation for systems that intelli-
gently integrate all the functions an
engineer might perform on an audio
soundtrack: multichannel recording
and playback; sumple-accurate edit-
ing: dynamic mix automation;
parametric EQ and dynamics control
onallinputs and subgroups; assignable
control surface for routine processing
functions; dedicated channel faders in
sufficient quantity to provide hands-on
mixing of channels and subgroups;
dedicated transport control and
subframe-accurate time code syng; plus
comprehensive digital synchronization
to master clocks, video and time code.

For potential users to take advan-
tage of the operational flexibility and
creative potential of digital recording,
editing and signal manipulation, we
need a reasonably standard definition
of the types of interface/display fea-
tures and record/edit/mix/processing
functions that a DAW might offer in
video/film post applications. To my
mind, at least, the new SSL Scenaria
comes about as close to satisfying
those criteria as any system | have yet
experienced. |




Technology in its highest form. That’s the John Arrias trademark
witnessed on albums he engineered for Barbra Streisand, Bob Seger
and countless other artists who demand his distinctive sound of
perfection.

John developed his own audio preservation system which
transforms older analog recordings into crisp, clear digital sounds.
And to back up these and new recordings, he uses four digital audio

| tape computer drive units. Whether mixing down or backing up, John
relies on DIC Digital's MQ series DAT and 4 mm data grade metal
particle tape products.

| The only cassette made in the U.S.A., the MQ shell has increased
stability and structural integrity so it can stand up to rigorous studio
use inflicted by the most astute engineers.

MQ's proprietary metal particle technology is enhanced with a

> : formulation finish that reduces friction in the tape to head interface.
Comtined with its dust-busting design, the MQ cassette virtually
eliminates environmental contamination that leads to recording
/11 errors and tape jamming.
The Ultimate in Sound For impeccable recordings, today's engineers use DIC Digital’s
. DAT tape products for the ultimate digital sound.
222 Bridge Plaza South, Fort Lee, NJ 07024
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tall seems so simple in retro-
spect. The Monday Morning Quarter-
back is never wrong, and how clse
could it have wrned out except that
digital audio equipment would be-
come e rignenr in studios? Not that
many years ago. the outlook was quite
different. There was anticipation and
some anxiety about costs, integration,
ohsolescence and interfaces.

Oddly enough. the situation is not
that different todav, because we're not
looking back at the end of a road. but
merely awav pointonit. The evolution
of digital is very much still in progress
Aside from the fact that this 15th anni-

) versary issue of Jivis dedicated largely

T N I I N to developments within the world of
digital recording and production, it's

not a bad time to reflect upon the

means by which many of us ook our

first major steps into the digital realm.

The selection process that went on

during that time holds lessons for the

next round of decisions, hoth for facili

HOW ties already on the road and those
rooting around their pockets looking
for the toll.

The studio operations examined
here each began as analog facilities
and made the switch to digital some-

T U D l O S time during the past decade. Evervone
has comments, ranging from com-
plaints to helpful suggestions. By and
large. however, the level of satisfzction
is significant. especially when vou con

M A D E sider how much more traumatic the
growth of various analog formats was
in the '60s and carly 70s. And the
continued  disparity of ape  widths

Soundtrack Studios, New York

THE ®IGITAL
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BY DAN DALEY




between analog formats reminds us
that the incompatibility issue between
workstations has a precedent. Histori-
cal context offers no ready solutions,
but knowing that incompatibility is a
problem common to several genera-
tions helps case the frustration.

SYNC SOUND:

DIGITAL IN THE BIG APPLE
Manhattan's Sync Sound opened its
doors in 1986 as an analog audio post-
production studio and was faced with
the digital dilemma almost immedi-
ately. One of their first sessions was a

5

\ (. mp

PHCTO ROBLRT WALSH

A ol

Sync Sound Studio “D” Random
Access Digital Editing Room

Peggy Lee (speaking of history!) con-
cert, which rolled through the doors
on a Sony PCM-3324."In those days.
there was nowhere to rent one of
them, so we had to borrow one from
sony,” recalls studio co-owner Ken
Hahn. “That's when we realized that
we had to go digital to remain competi-
tive.”

Since then, Syne Sound's digital
arsenal has ex-
panded to four
AMS AudioFiles
(two with the Plus
upgrade); an NED
PostPro SD system;
a Sony PCM-3348
and a pair of 3324s;
a Sony PCM-1630;
numerous Fls (a
legacy from dig-
ital’s carliest days
and still used occa-
sionally for masters fromthe UK, where
it remains popular in some circles);
sony PCM-7000 Series and Fostex D-
20 time code-capable DATs: D-2 dig-
ital video equipment and Sony’s 2830
analog/digital mongrel; as well as dig-
ital processing by Lexicon, Eventide,
Yamaha and Roland.

The studio’s first AudioFile was in-
stalled in 1986 and remains the main-
stay of the studio because, Hahn says,
it best addresses the studio’s main
client base—post-production. “It was
the fastest way to edit sound cffects

Yamaha/Ocean Way Studios in
Hollywood

and dialog and was akin to work-
ing on mag,” he confides. “Much of
our clientele was—and is—film
people now working on video-
tape, and they wanted to feel com-
fortable. The AMS system had the
best time code capabilities at the
time.”

As at many other studios, Sync
Sound's owners kicked tires and
decidedthat certain engines worked
better for certain applications, de-
spite the fact that many manufac-
turers were looking to cover as
many bases as possible in a single
box. That led to a PostPro SD for
sound design work and an Even-
tide H3000 Ultra Harmonizer for its
presets. "Some systems are simply better
at certain things than at others,” Hahn
says. “But even that varies according to
the studio and who's doing the decid-
ing. [Digital audio workstations] too
often try to be all things to all people,
and you have to decide what you
need.”

The choice of Sony DASH-formau
digital multitracks dates back to the
Peggy Lee sessions. Sony was early out
ofthe box with a rugged, transportable
tape machine, and the 3324 remains 2
favorite for many of Sync Sound’s
customers.

While some digital decisions were
based on marketing, the decision to go
digital was not driven by contempo-
rary client desires but rather, Hahn
says, by anticipating future client necds.
“The biggest battle
in audio post is
noise,” he asserts.
“To combat noise
in the analog do-
main, you have to
decide on various
noise-reduction
schemes. But that
still leaves issues
like wow and flut-
ter, print-through,
harmonic  distor-
tion and generational loss. That's a big
factor in post as you go from tape to
tape, which all represent other types of
noise to me. Digital technology,
whether tape-or hard disk-based, elimi-
nates such problems. And [with disk
systems| you get random access. To
me, there was no real hard decision to
make.”

To maintain that pristine quality
through the interconnectivity chain,
Sync Sound installed a digital patch
bay of its own design, linking all of the
workstations to the Sony tape decks.

Editel Chicago

While only raw data, without the all-
important EDL information for post
sessions, can be transferred, to Hahn
that's enough for now. He says that
those waiting for the all-digital studio,
including console, will have a long
wait ahead of them.

“There’s a lot more to do, and we
haven't found the ultimate format yet,”
he says. “Not everyone's satisfied with
16-bit; 24-bit would be a better goal.
But 1 still think we got in at the right
time. 1 don't think we'd have done it
differently at all. We bought more as
the demand grew, and we haven't
thrown anvthing out vet, not even the
F1s. That says sonething right there.”

SCENE Ili:
COUNTRY DIGITAL IN NASHVILLE
At Scene Til, Nashville, the multiroom
post facility has been handling “tons”
of country music videos, according to
studio vice president Nick Palladino.
Using a single AMS AudioFile Plus,
Sony PCM-2500 and portable DATS, a
Lexicon 224L and a rented Sony PCM-
3348, Palladino says that random ac-
cess was the key to the facility’s con-
version to digital in 1983,

“It’s faster and cleaner than analog
for video, and random access makes

Phil Gazell, engineer and Nick
Palladino, studio vice-president at
Scene 1l in Nashville
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Two Masters,
Three Musical Instruments

Master engineers Tom jung of DMP and Bob Ludwig of Masterdisk.

“Analog to digital conversion has always been the
weakest link in the CD chain. Wadia has set a new
standard of musicality.”

— Bob Ludwig

“Simply put, the Wadia A/D does a more accurate
job of converting music to digital. 1t transfers more
information to the digital medium than any
converter | have heard.”

— Tom Jung

USE RFADER SERVICE CARD FOR MORE INFO

The Leader in Signal Conversion =
624 TROY STREET, RIVER FALLS, W1 54022 » PHONE 715-426-5900, FAX 715-426-5665

the clients happy when you're doing
ten to 15 commercials a day.” he says.
“Everything was good, but you have to
pick what sounds bestto you and what
you feel is best for your particular
needs. You can have the same ma-
chine in the same setting doing the
same job for the same client. but two
different studios would have two dif-
ferent opinions about it.”

Anticipating more digitat video work
played a part in the studio’s decisions.
A recent HBO country music special
never left the digital domain because
the AudioFile was locked toa D-2 deck
straight through layback. That kind of
interconnectivity is sufticient for the
studio for now. and probably some
time to come, according to Palladino,
The only change he would make if he
had to go through the process again
would be to have done it even sooner.
“It's been worth every cent so far,” he
SAyS,

EDITEL CHICAGO:

FILM MIXING SUCCESS

In business for 21 years, Editel's Windy
City location went digital in 1987 with
an 8-channel AudioFile, according to
senior audio engineer John Binder.
That conversion was recently capped
with the addition of the first AMS Logic
2 all-digital console. It was film mixing,
rather than video post-production, that
drove Editel’s transition.

“Its very difficult to slip racks on
24-track.” Binder says. The studio first
considered a multiple PCM-F1 arrange-
ment in conjunction with a video-
editing system. Fortunately. he recalls,
single-box workstations became readily
available before a final decision was
made.

Groundwork for acquisition of the
Logic 2 console was laid in 1988, when
the studio decided that it needed a
more highly automated system than its
MCI JH-600 Series. After nearly pur-
chasinganew highly automated analog
console, a casual conversation Binder
had with a Calrec engineer—just be-
fore that company was purchased by
AMS—induced himto wait a bit longer.
Binder recalls. "He told me that if 1
could hang on. I could get a totally
digital console that would give me the
time code and dynamic EQ require-
ments [ wanted.”

‘The only real transitional difficutties
to a totally digital signal path have
been dealing with a very non-digital
problem—the RF that leaks into the A/
D conversion stage in the studio’s area,
and word clock rates vis-d-vis digital




More

than just another meter

f Meter / Phase
/ Sweeps

A 1PROFESSIONAL AUDIO & TEST SERVICE SYSTEM
It contains a sweepable (internally and externally controlled)
generator, analyser and oscilloscope.

It measures level, noise, crosstalk (in absolute or relative terms),
Frequency, THD, Wow & Flutter, drift and noise all with reliability
and cost efficiency.

The large backlit LCD shows single measurements numerically
along with a horizontal bargraph. Response curves are shown in
graphical form. The selectable cursor allows you to display an X-Y
coordinate of a response curve for in-depth analysis from either a
standard matrix printer, Ink