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Imagine a digital reverb that is so good you can make
records with it. And is so affordable you can easily put
several in a 4 track home studio.

You've just imagined MICROVERB® li. The aimost im-
possible combination of professional sound quality and
affordability. 16 classic digital reverb programs. The
cream of the crop in one box. What could be more
simple? Or useful. For records, demos, on stage; any-
where and everywhere your music needs to sound
inspired.

From sparkling vocal chambers and natural ambient
rooms to deep instrumental washes and explosive
gates. With the simple turn of a knob you choose the
right one. As your imagination sees fit.

A personalized statement is hard to come by in music.
It takes sweat, guts, a passion for excellence. And
imagination. It also takes the right equipment.

MICROVERB i lets your imagination run wild.
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Alesis Corporation* 6, Letchworth
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In an age of disk and digital,
why buy analog”?

‘ ‘ / e know there are some
applications where our
32-channel digital machine, the
DTR-900. is the only answer. But
if your business is such that you
can do anything you want to do in
the analog domain, and at the
same time do less damage to your
budget. then our brand new ana-
log 24-channel MTR-100A may be
the perfect machine for you.
When you consider that the
MTR-100 will literally change
forever the way engineers inter-
face with audio machines, and

The MTR-100's auto-alignment saves you hours
* of time by eliminating constant tweaking and
. re-tweaking between sessions.

. that this new way will save you
. hours spent in non-productive
. time, the analog choice begins to
. make even more sense. You see,
. the MTR-100 features full Auto-
. Alignment that allows total re-
. calibration of the record and
- reproduce electronics. This means
- you can compensate for different
- tapes in a fraction of the time that
- it previously took, and your studio
- is not bogged down with constant
+ tweaking and re-tweaking be-
© tween sessions.

And if you think digital ma-
* chines have a corner on high
* performance transports. think
° again! The MTR-100's new trans-
° port incorporates reel motors that
" approach one horsepower—you'’ll
" get fast wind speeds of up to 474
_ inches per second! Of course, the

Trademark Dolby Laboratories Licensing Corporation

transport is pinchrollerless to
give you the legendary tape han-
dling hallistics of our
MTR-90.

What's more, with
its optional EC-103 chase
sychronizer, the MTR-100
maintains frame-lock in
forward and reverse from -
0.2X to 2.5X play speed.  mea ! |
and will typically park
with zero frame error.

Then, there’s the
sound. New cylindrical-
contour heads built by Otari
especially for the MTR-100 result
in remarkably low crosstalk and
outstanding low-frequency
performance. Pre-amps are lo-
cated directly beneath the heads
to further improve frequency
response, and HX-Pro* is built-in
for enhanced high frequency
headroom. (An optional internal
noise reduction package houses
Dolby* SR/A.) Add all these fea-
tures to gapless, seamless,
punch-in, punch-out, which is
also built-in, and your

pmomon =8

up to 474 ips.

asnaasen gaeaeied "_
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Reel motors that approach
one horsepower are driven
by pulse width modulation
amplifiers 1o tape speeds

MTR-100's sonic performance will
rival, or beat any digital machine
in the world.

So there you have
it. With these powerful
benefits available in
analog. does it make
sense to go digital?
Sure. for some applica-
tions. But analyze your
needs carefully before
you buy. For many
applications, a hot

analog tape machine like the
MTR-100 is the right choice.

And because we can see
both sides of the question, put us
to work. We have information that
can help you make the right deci-
sion. Call Otari at (415) 341-5900
for the “Technology You Can Trust”.

0/TAR/ I}
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EDITORIAL

Digital
Creativity?

In 1980, digital signal processing was still
in its relative infancy. The cost of a 16-bit,
15kHz reverb was well past $10,000 and
there were only a couple of manufacturers
producing such devices.

Similar examples can be cited for other
digital effects processors such as DDLs.
And devices such as samplers, pitch shift-
ers and digital filters were either non-
existent or extremely expensive and func-
tionally limited by today’s standards.

It's been only eight years since those
10-grand days. Yet, as we all know, you can
now go to your local dealer and buy the
same 16-bit, 15kHz reverb technology, of-
ten incorporating many more features
such as MIDI control, sampling, elaborate
user-definable patch editing and remov-
able program memory, for well under
$1,000. Isn't technology wonderful!

This November, at the Los Angeles AES
convention, we will be seeing the next
generation of DSP technology. Obvious-
ly, designing and manufacturing digital
signal processors has come a long way in
a relatively short time. Because of the
seemingly logarithmic growth and devel-
opment in this area, this year’s show ought
to provide us with some eye-opening de-
vices that have only been available in our
dreams until now.

But dream no more. This promises to be
a year of quantum advancement in DSP
technology and user-definable control. For
example, I understand we will be seeing
the first wave of 18-bit processors, and
possibly some 20-bit stuff too. Not only will
the familiar names in DSP be showing
their new products, but there will inevit-
ably be several new players. A third seg-
ment will be joining the DSP fraternity—
manufacturers that have traditionally been
“analog only” All this adds up to some
stimulating possibilities.

Two developments are at the heart of
this explosion: the evolution of VLSI mi-
croprocessor chips and MIDI. Without
these two developments, we wouldn't have
the flexibility or control over the creative
use of digital processing that is currently
available.

Manufacturers are building more-sophis-
ticated processing power, more range and
broader user-definable control into their
products than was ever imagined possible.
Many times, this is at the request of the
users. This flexibility allows even the
smaller personal-use studios some of the
same processing power that world-class
studios offer. Therefore, believe it or not,
price is no longer a major barrier to pow-
erful digital signal processing tools.

But there is another issue here—one
that isn't being adequately addressed. To
go along with the increase in processing
power that is available today, some bio-
logical progression is needed too. No mat-
ter how cool these processors have be-
come, without imaginative implementa-
tion by the operator, only a portion of the
hardware investment is realized in terms
of increased creativity.

Reaching for the presets may be accept-
able for the hobbyist, but should not be
standard procedure for the professional.
Keep in mind, the factory usually exerts
minimum time and effort developing their
preset programs. And no matter how slick
the factory programs sound, chances are
dozens of other users are calling up the
same sounds or effects. This is not the path
to the engineer/producer’s hall of fame.
Also, in terms of originality, copying the
sound of an effect isn't much different
from calling up the preset. Besides, listen-
ing to the same handful of digital effects,
popularized by hit records, is getting
boring.

Yet more and more, engineer/producers
seem to reach for the familiar, popular and |
easy-to-access factory preset, leaving a
tremendous amount of flexibility behind.
Are we getting lazy, letting the factory do
the work for us, or is the equipment be-
coming so complex and sophisticated that
learning to use it is more trouble than it’s
worth?

This is a difficult question, for in many
areas, technology is advancing faster than
some in the audio community can keep
up with. I don’t think anyone is to blame
here, it’s just a growth pattern that we all
must come to terms with. It serves neither
the engineer nor the manufacturer to have
technology outpacing the market. Nor is
it desirable for the end-user constantly to
crave hardware and software that is not
available. We are seeing a little of both at
the moment.

Every engineer should go through the
processes of learning to operate all the
basic pieces of recording studio equipment |

and should know fundamentals such as
mic selection and placement, and console,
tape machine and signal processor opera-
tion. As new products and technologies
evolve the engineer must continue to ac-
quire new skills. A good example is using
synchronizer systems. This is generally an
acceptable proposition, but for some rea-
son audio professionals have been slow to
embrace MIDI, which is a powerful tool
that can expand the creative environment.

Inventing unique, unusual ways to turn
ordinary sounds into memorable “hooks”
is a large part of what engineering and
producing is about. Now that digital signal
processors are beginning to implement au-
tomated MIDI control, this should act as
a conduit to many new and exciting pro-
grams. Unfortunately, this is often not the
case.

Learning to use any new technology ef-
fectively is one of the more difficult
challenges facing most engineers. There
are no shortcuts, no one-touch solutions
to mastering the highest levels of opera-
tion in a fully programmable, MIDI auto-
mated, digital signal processor. Fluent
operation comes from hours of investiga-
tion and experimentation—and many mis-
takes. But those hours will pay off in the
area of creative implementation of any
processors full capabilities.

For the moment, [ think the ball is in
the engineer’s court. Let’'s not becomes
slaves to this explosive technological evo-
lution. We must make all technology work
for us, and not the other way around.

RE/P
Michael Fay
Editor
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~ WHAT YOU DO
WITH THE M-600 MIXER IS
YOUR BUSINESS.

‘ ‘That's why we've designed it to meet cr exceed your
most demanding requirements. And made it the easiest, most
fléxible professional mixing console you'll ever work with.

The M-600 is modular. Which means you can custom
configure the console to your audio or video oroduction
needs. The M-600 lets you choose up to 32 input channels, or
yqu can start with 16 or 24 input channels and expand
the board as your needs change. Optional ster=o modules
can also be added to provide even more line inputs for MIDI
instruments and video production convenience.

Installation and wiring is exceptionally easy. The
M-600 is the only modular mixer that's available with all the
necessary finished cables and installation hardware. And that
can eliminate a lot of installation Fassles and expense. At the
same time, no other mixer at its price gives you multi-pin,
computer-type connectors for quieter, more secure
connections.

But the real pleasures of the M-600 will only be
evident after it's in your studio. Up to 64 stereo or 128 mono
inputs can be accessed directly from the top panel. A patch
bay can be added for fast, flexible routing. That’s convenience.

The M-600 has all the features youc expectin a
professional mixing console. Like balanced insert patch points
on allinputs, PGM busses as well as the stereo master buss
for increased signal processing capability. Plus sweep-type
parametric EQ, balanced inputs and outputs, shantom powver,
talkback/slate channel.and all the audio performance you'll
ever need. Without the exorbitant price you don't need.

So check out the M-600 modular mixing console.
it's ready for fame when you are.

"TASCAM

© 1987 TEAC Corporation of America, 7733 Telegrapn Road, Montebello, CA 90640 213 726-0303.
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MANAGING MIDI

By Paul D. Lehrman

Gently Down
the Stream

When MIDI first came out, a lot of
knowledgeable people complained that it
was too slow. Its bandwidth, they claimed,
was not enough to handle the myriad real-
time commands necessary to control mu-
sical events. Fortunately, they were gen-
erally scoffed at, and manufacturers went
right ahead and developed MIDI hardware
and software. And a good thing, too, or
else I'd be writing a column for some
business magazine called “Managing
Modems.”

As long as MIDI was asked to do simple
tasks such as letting one keyboard control
another or carrying a few channels of data
from a sequencer, there were no problems.
But these days, MIDI is being called upon
to perform tricks its creators never
dreamed of. With the advent of guitar and
wind controllers, inexpensive multitimbral
synthesizer modules, MIDI Time Code and
sequencers that can handle system-exclu-
sive information in real time, bandwidth
problems are becoming rampant.

Part of the problem is caused by the fact
that MIDI is a serial protocol, which means
information is sent
one
bit
at
a
time.

Serial transmission is a lot slower than
parallel transmission, but it's also a lot
cheaper to implement in hardware, which
was a primary concern to the original
MIDI fathers, who wanted the spec to be
adopted by as many manufacturers as
possible.

The MIDI specification allows 31,250 bits
to be sent (one at a time) down a MIDI line
each second. Because MIDI is an asyn-
chronous protocol, each byte requires a
start and stop bit, so an 8-bit instruction
byte actually requires 10 bits. Therefore,
we are limited to 3,125 bytes/second. MIDI

Paul Lehrman is RE/P’s electronic music consulting editor
and is a Boston-based producsr, electronic musician and
free-lance writer.

commands can range in length from a sin-
gle byte (such as a clock pulse) to tens of
thousands of bytes (such as a sample
dump). But a typical instruction needs
three bytes, such as note-on command
(with channel number)/note number/
velocity. So now we're down to about
1,000 commands per second.

If we limit ourselves to playing notes,
1,000 per second is a lot, even spread over
-multiple channels. Running status, which
allows you to discard redundant bytes in
some circumstances, can increase the ca-
pacity somewhat further. But add in pitch-
bend, aftertouch or controllers, and things
change drastically. A pitch wheel can the-
oretically send 128 2-byte commands in
the amount of time it takes to slam it from
one extreme to the other—maybe a quar-
ter of a second. (Most pitch wheels don't
act that fast, and will skip values during
such fast motion, but this isn't always the
case. And if anyone comes out with a pitch
wheel that sends out double-precision in-
formation, which the MIDI spec gleefully
provides for, we'll really be in trouble.)

Channel (monophonic) aftertouch can
create equally dense data, and polyphonic
aftertouch, which manufacturers are final-
ly beginning to take seriously, multiplies
the data density by the number of fingers
you're using, plus another 50% (it’s a
3-byte command). Double-precision con-
trollers, which the MIDI spec also allows,
but which aren't widely implemented yet,
use up to six bytes per command.

MIDI guitars compound the problem
when they send individual pitchbend in-
formation for each string. The worst cul-
prits for generating humongous amounts
of data, however, are wind controllers.
Wind controllers are wonderfully expres-
sive, but that expressiveness has its price.
When a keyboard player brings vibrato in
and out of a sound, the modulation wheel
moves, which sends out maybe 100 com-
mands over the length of a phrase.

When a wind player creates vibrato,
however, it’s those same 100 commands
every time he tightens or loosens his lip
or diaphragm—which happens several
times a second. No wonder that one wind-
driver manufacturer sends breath and lip-
pressure information only to the driver's
own synthesizer, on a dedicated control
line, and not out the MIDI port!

Also contributing to this assault on
MIDI's bandwidth are the increasing use
of system-exclusive commands in real

time. Some synthesizers, for example, let

you control vibrato depth through modu-
lation wheel (three bytes per command),
but if you want to control vibrato speed
in real time, you need to send system-
exclusive commands (minimum six bytes
each, typically more). Like wind control-
lers, system-exclusive commands open up
new realms of expressivity—but again, at
a price.

A sequencer sending out a MID! stream
consisting of multiple tracks of dense in-
formation will hit the bandwidth limitation
pretty soon. Sometimes, the symptoms of
a clogged MIDI stream are obvious. The
music takes on a “queasy” feeling, as it
slows down to accommodate data-thick
sections, and then speeds up when the
data thins out. Often the speeding up is
drastic, as the sequencer tries to recover
lost time. Other times, however, the symp-
toms are not so obvious.

Many sequencers have a “fast forward”
control, which temporarily increases the
playback speed. When the MIDI stream is
running at maximum capacity, you'll
know it because that control won't do any-
thing. Another symptom is when you are
running the sequencer against picture and
your hits are running late, or are incon-
sistent from one pass to another. (If the se-
quencer is running from external sync,
chances are you'll hear jumpy tempos be-
fore you'll encounter this problem.)

I recently came across a bandwidth
problem that manifested itself very subt-
ly, and I had to argue with the sequencer
manufacturer long and hard before I was
convinced it wasn’t their fault: The se-
quence—a short but complex film track
was going along swimmingly, and then,
out of nowhere, the tempo of a march-like
section jumped ahead for a bar, and then
settled back.

To make it more aggravating, the tem-
po jump would occur in a different place
and to a different degree each time |
played the file. The problem turned out
to be a small but cumulative error that
built up in the file from the very begin-
ning, and when the sequence hit the
march section, with its relatively sparse
data, it tried to make up all of that lost
time.

There are a number of ways to deal with
bandwidth problems. First of all, use con-
tinuous controllers, including pitchbend,
sparingly. Once you've recorded them, if
your sequencer has a “thinning” feature,
use it. You'd be surprised how much you
can thin out controller data without de-

10 Recording Engineer/Producer October 1988
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Why would
a stiiclio pay
52300 for a
CD Player?

Because studios demand CD players with

excellent sonic integrity, heavy-duty transports

and features like wired remotes and less-than-

a-second access time, they'e often willing to

| s still 2 good question.

i We at Panasonic offer the

meesae. o same high performance

along with @& an exceptional service organ-

ization for less than one-third of that price.
Panasonic

ofessional Audio Systems



www.americanradiohistory.com

MANAGING MIDI

grading the controller’s effect on the
sound.

If you have a track that's laden with con-
troller data and you want to duplicate it
on another track, filter out the controller
data first if you can, then copy it separate-
ly, thinning it if possible, and perhaps add-
ing a slight time offset. “Simultaneous”

events (which don't really exist in MIDI—
remember, we're talking serial here) such
as strings of identical controller com-
mands on two different channels, can
wreak the most havoc with timing.

|

Similarly, don't always quantize every- |

thing to the same zero point. Shuffle some
of your quantized tracks a couple of clock

i

FUTURE JISC

SYSTEMS

INCORPORATED

COMPLETE ANALOGUE & DIGITAL MASTERING SERVICES

FOR COMPACT DISC, RECORD & CASSETTE MANUFACTURING

3475 CAHUENGA BLVD

WEST, HOLLYWOOD, CALIFORNIA 90068
(213) 876-8733

Circle (9) on Rapld Facts Card

3750 WOOD ROAD
LANSING, M1 48906, USA

517-371-4148

HIGH FIDELITY LOUDSPEAKERS FOR SOUND REINFORCEMENT

Circle (10) on Rapid Facts Card

12 Recording Engineer/Producer October 1988

www americanradiohistorv com

pulses forward or backward off the beat,
to give the MIDI line a little breathing
space between events. Some tracks, like
string beds, let you get away with this
more readily than others, like snare
drums. If your sequencer’s resolution is
high enough, though, you can get away
with almost anything, as any change the
sequencer introduces will be far less than
the error being caused by the choking.

As far as aftertouch is concerned, espe-
cially the polyphonic kind, use it extreme-
ly sparingly in sequences. Many choking
problems are caused by aftertouch infor-
mation that was recorded unwittingly. If
your master controller has a shut-off
switch for aftertouch, use it. If there is a
“record filter” in your sequencer that elim-
inates aftertouch, use it too. (Make sure it’s
on every time you start a new session—
in some sequencers the default position
for the filter is off.)

Make sure your master controller is not
sending any other unnecessary data. One
popular keyboard, when it comes out of
the box, sends out doubled commands
every time you strike a key or move a con-
trol—obviously a disaster on its way to
happen. If you have any control over
whether your input devices, sequencer or
slaves use running status, exercise that
control and use it. It can cut down over-
head significantly.

Finally, split up your data over separate
MIDI lines if you can. Today’s sequencers
work significantly faster than MIDI itself,
and some of them allow you to address
multiple streams. If you can break up a se-
quence so that track 12, with all that pitch-
bend, can be sent on a separate MIDI line
from track 17, which has tons of mod
wheel activity, do it. If your sequencer
doesn't allow this, some outboard filter/

| channelizer/splitter devices may help. If
| you're using MIDI Time Code, make sure

it has its very own MIDI line, as it can ag-
gravate bandwidth problems if you mix it
in with other MIDI information.

So, it turns out that those original doom-
sayers were right—MIDI js too slow. But
we don't have to abandon it because of
that. With a little thought and ingenuity,
we can work around the slowness, and
make MIDI do everything we need it to.

Rep
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INNOVATORS

IN DIGITAL AUDIO
DEDICATE THE FUTURE
TO YOU.

AE-900V Digital Audio Editor, VP-900 Digital Audio Processor, DS-DM900 Digital Audio Mixer, TC-900V
Time Code Unit, RM-900 Remote Control Unit, DS-FC901 Digital Interface Unit, DS-SUS00 A/V System
Synchronizing Unit, DS-DAQ00 Digital Tape Analyzer, DS-LC900 Digital Limiter/Compressor/Equalizer,
CR-850U 34" Editing Videocassette Recorder, BR-8600U 2" Editing Videocassette Recorder.

®Up to 2 hours of continuous error-free mDigital conversion capabilities with other
recording, 75 minute CDs are no problem. popular formats including R-DAT.
'lReliabl'e,‘repeatable, pinpoint assemble or JVC is dedicated to supporting its users
insert editing. with better customer communications, a new
mEasier editing without fatigue or frustration service and support organization and the
thanks to JVC’s superior design and simple continued development and production of
human interface. high quality, digital audio products.

®JVC can take you every step of the way from For further information about the best
origination to CD pressing. sounding system available today, call
®mCD-ROM data integrity will not be JVC PROFESSIONAL PRODUCTS
jeopardized — even on VHS tape. COMPANY at 1-800-JVC-5825.

®

ALWAYS A STEP AHEAD... SO COLILT SIS
TO KEEP YOU A STEP AHEAD. Booth #125 & #127
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SPARS ON-LINE

By Shirley Kaye

Ten Years Young

This is the 10th year of SPARS, a national
organization that aims to serve the record-
ing industry with fresh ideas that reflect
the ever-changing profile of our profes-
sion. It's hard to believe that it all started
with a small group of wishful thinkers in
Fort Lauderdale, FL, on June 15, 1979. The
industry has changed in many ways since
then, and correspondingly, SPARS has
changed as well. | think it’s fitting that we
take a look back at our original goals, our
present status and look forward to the
next decade.

At that first meeting, it was determined
that our profession was badly in need of
a responsible, competent, active body that
could act as a true catalyst for change
through the exchange of information. We
sought to establish a forum for profes-
sional audio studios as a positive and cre-
ative force. We also decided that there was
a need to create a standard of excellence
throughout the industry—a benchmark
we could all use to evaluate our perform-
ance. Therefore, the Code of Professional
Engineering Practices was formulated.

Prior to SPARS, there was no real way
of evaluating the conduct of studios and
engineers. We wanted something to legit-
imize their hard work. The goals were to
create and maintain a high technical and
cultural standard in the craft and to en-
force a high standard of ethical practice
by the members of the society. Being a
member of SPARS would provide numer-
ous benefits, but it would also demand
responsibility.

We also knew that there was a need to
create an open channel of communication
with the manufacturers of audio equip-
ment. Too often, the manufacturers
dreamed up new gear that either had
questionable practical value or was not
suited to our needs. We wanted to work
closely with the design teams while prod-
ucts were still in the prototype stages. Im-
plementing this process has benefited both

Shirley Kaye is executive director of SPARS.

the manufacturers and the professional
customers. Another goal was to dissemi-
nate information concerning studio man-
agement techniques. By sharing new ideas
about studio management, we felt the in-
dustry could move ahead in both finished
product and resulting profits. We also
hoped to assist the members in the devel-
opment of projects and with studies that
would have long-range benefits for the en-
tire recording community.

In 1979, there were specific require-
ments for membership in SPARS. First, a
studio had to have been in business for
two years. The facility also had to have at
least one 24-track studio or mastering
room and have a high degree of profes-
sional and ethical business practices estab-
lished. Also, the studio’s primary business
had to be professional audio recording or
mastering time and material sales. Initial
membership and annual dues were $2,000.

Perhaps our original goals were too re-
strictive. We soon realized that our mem-
bership qualifications would exclude many
members of the industry who could con-
tribute greatly to our goals. Changes were
made, and continue to be made, so that
SPARS can operate with all the resources
and positive energy that recording profes-
sionals have to offer. The most recent
change was in our name: SPARS is now
Society of Professional Audio Recording
Services, not Studios.

We have also established four new cat-
egories of membership:

1. Regular Membership, $365 yearly, for
professional audio recording, mixing or
mastering facilities with gross annual bill-
ings of less than $1 million.

2. Sustaining Membership, $1,000 year-
ly, for facilities with gross annual billings
more than $1 million.

3. Advisory Associate Membership,
$2,500 yearly, for firms or corporations
providing services or supplies to the re-
cording industry not otherwise qualified
above.

4. Associate Membership, $250 yearly,
for a person, firm or corporation engaged
in, or employing services of the record-
ing industry not otherwise qualified above.
This category includes non-commercial
home and personal-use studios.

As you can see, we have adapted to the
proliferation of smaller audio enterprises.

Now a recording service of any size can
be a member of SPARS and participate in |

The original SPARS charter stated that
members would have the opportunity to
meet in forums and seminars with col-
leagues throughout the country to solve
common problems and help shape the fu-
ture of our industry. In keeping with this
goal, we have at least three annual board
meetings held at various locations across
the country. We also have two business
conferences each year, one on the East
Coast and one on the West Coast. Tran-
scripts and audio cassettes of these con-
ferences are available. In addition, we hold
regular meetings with manufacturers at
their design facilities to provide our eval-
uations of their products.

SPARS also administers the National Stu-
dio Exam, which is the only nationally rec-
ognized benchmark by which profession-
als can gauge their knowledge of audio
engineering and production. We also op-
erate an internship program offering on-
the-job training, which provides valuable
entry into an increasingly competitive
field.

Assistance is available to find employees
and help solve problems regarding equip-
ment, manufacturers and business practic-
es. Over the years, one of SPARS’s great
contributions has been the clarification
and revision of various tax laws affecting
the audio professional—in different re-
gions of the country. In addition to region-
al vice presidents and board members lo-
cated throughout the nation, we have a
regional office in New York and national
offices in Florida, with a full time execu-
tive director and staff.

1t should be noted that the SPARS board
members receive no salary or travel ex-
penses for their activities. We've worked
hard over the years, but it has been a labor
of love, and there is no sign of the energy
diminishing. The lines are always open
and free consultation is readily available.
Our telecommunications network (via the
PAN computer networks) puts members
in touch constantly with all segments of
the international music and recording
community.

For more information, contact SPARS at
407-641-6648. In this. our 10th year, we are

| planning some new and vital programs.

Wed like your participation in formulating

the next decade!
|

I"its goals and growth.
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You've been there — locked in the
battle between perfection and reality. There’s *
always one more thing youd like to try. And
the last thing you need to worry about 1s the tap
So choose ours. Because, In our products and service, -
3M 1s commutted to one goal We won't be satlsﬁed untﬂ you are.

3 il
Circle (12) on Rapid Facts Card
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UNDERSTANDING COMPUTERS

By Jeff Burger

The Logic
of the Machine

When we began this column, we prom-
| ised not to try to teach computer program-
ming. That promise will be kept, however
you'll have a much firmer grasp of the way
computers “think” if we spend a few
minutes looking at how software applica-
tions actually work.

One reason people are attracted to com-
puters is that they are a tool, not for the
hands, but for the mind. You can operate
sequencers, word processors, databases

and modems all day long without know-
ing anything about how the computer
works inside. Although serious program-
ming for the mass market certainly takes
some experience, many people unsuspec-
tingly become intrigued with actually
making the computer do their directives
through programming because it’s fun,
challenging and rewarding. Whatever else
it may be, programming is also an exer-
cise in logic. Programming is much like
sculpting; the computer has no “personali-
ty” until the programmer shapes a pro-
gram to make the machine do his bidding.

Let’s take a closer look at what an ac-
tual program might look like. As covered
last month, the easiest language to under-
stand, for those of us without silicon
brains, is BASIC because the commands
are in English. Let’s say that we want to
write a program that prints the numbers
1 to 5 and then prints the word “FINISH-
ED.” (Don't panic; there won't be a test!

10 PRINT 1"
20 PRINT ““2”
30 PRINT 3"
40 PRINT ‘4"
50 PRINT “5”
60 PRINT “FINISHED"

; print the character *‘1”
; print the character ‘2"
; print the character ‘3"’
; print the character ‘4"
; print the character “*5"
; print the character-string “‘FINISHED.”

Table 1. Simple BASIC program prints the numbers 1 through 5 and “finished.”

10 FOR X = 1 TO 100
20 PRINT X
30 NEXT N

loop.
40 PRINT “FINISHED"

“finished.”

; front of 100-count loop using the variable X
; print the current count
; increment the value of N and return to top of
; print final message.
Table 2. More complex BASIC program calculates and prints numbers 1 through 100, then

10 PRINT “Print up to what
number?”’

20 GET A

30 GOSUB 100

50 GET B

70 END

10FORX =1TOY
110 PRINT X

120 NEXT X

130 RETURN

Table 3. BASIC program with subroutine.

; print message

; assign variable Y to user input
; go to the subroutine at line 100
40 PRINT “Do it again (Y/N)?"" ; print message

; assign variable Z to user input
60 IF B = “Y” THEN GOTO 10 ; test input and act accordingly

; end of main program

; beginning of printing subroutine
; print current counter value

; increment value and go to top of loop
; return to main program.

We're just illustrating the logical process
of how programs operate.) In BASIC the
program might look something like Table
1.

Like all languages, the program com-
mands are executed top to bottom unless
the program specifies other detours.
BASIC uses line numbers (10, 20, 30 and
so on) to provide a frame of reference. This
crude version of the program singularly
uses the PRINT command which the com-

Whatever else it may be,
programming is also an
exercise in logic.

puter interprets as “print the subsequent
character(s) in quotes.” Everything else is
pretty self-explanatory.

Our example is very inefficient at do-
ing a repetitive task, however. If we
wanted the numbers from 1 to 100 printed,
the program would be considerably longer
and much more tedious to enter using the
above technique. Let’s bring in the con-
cept of using variables as value-holders.
In Table 2 we'll use the variable X to repre-
sent the count up to 100 and a classic
“FOR-NEXT"” loop to do the repetition.

Taking a closer look, the heart of the
routine lies in lines 10 through 30. The
FOR-NEXT loop first initializes the value
of X to 1, prints the value of X (1), returns
it to the top of the loop, increments X to
2, prints the value of X (2) and continues
this cycle until it falls through at the end
of the 100th loop to print the final
message,

Let‘s introduce a few more elements of
computer logic. Most languages have a
way of testing values for a desired quality
and acting accordingly. In BASIC this is the
IFTHEN statement. It essentially says “IF
the test is true, THEN do this. Otherwise
ignore the test and continue.”

The other important aspect of computer
logic is the subroutine. Programmers

Jetf Burger is RE/P's computer consulting editor and presi-
dent of Creative Technologies, Los Angeles.
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Sony sefts
anew
track record.
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The new Sony PCM-3348. It's 48 tracks on half-inch tape. On one machine
featuring oversampled AD/DA converters and digital filters. Plus 12

newly developed LSIs, increasing reliability while reducing power consumption
to 1.2 kW. All with complete half-inch compatibility—in the space of the
industry standard DASH 24-channel recorder.

It works with the tape you’ve got. Not only can you
play any 24-channel DASH tape on the PCM-3348, but
you can also add an additional 24 channels to your
recording—while maintaining absolute integrity of
the original channels.
And the machine is just as compatible as its tape. Because of its built-in syn-
chronizer, connecting the PCM-3348 to a Sony PCM-3324 or 3324A is simple.

It works like no other machine. Because it’s built like no other machine.
The PCM-3348 features a newly developed transport that gently shuttles 14”
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8=track digital recorder.

reels of tape with unprecedented speed. Two channels of selectable AES/EBU or
SDIF-2 digital inputs/outputs are assignable to any of the 48 tracks. An internal