FEATURE

~ An Introduction
to MIDI and
Desktop Music

You need not have an orchestra around just to play one. The
latest generation of personal computer musichardware and
software will let you handle all the instruments.

ne of the splendid things
about having a multitrack
tape recorder is that you can
overdub. There was a period
some years ago when it was all the rage
to release single person albums in
which one musician did all the work,
overdubbing multiple tracks.

One of the less than splendid things
about a multitrack tape recorder is the
tape. Despite the impressive sophistica-
tion of even the really low end four
track cassette systems at the moment,
tape has finite limits and there isn’t
much you can do to transcend them.
Inherently analog, it’s restricted to
recording only that which you can ac-
tually play. \

If your piece needs a homn part and
you don’t have the lip for it, all the
tracks in the world will be of little use.

There are several ways around this
situation. One of them is to get to know
a lot of other musicians. A second is to
let a computer and some synthesizers
stand in for them. Great philosophical
debates might well be wrought over this
issue... we’ll be considering the second
alternative here. A good horn player
can outplay even the best horn syn-
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thesizer, but not if he or she isn’t avail-
able.

The MIDI system... the musical in-
strument digital interface... is a some-
what common standard which allows
users of all sorts of computer based
music hardware and numerous syn-
thesizers and tone generators to com-
municate. It means that you can play
hom on a keyboard, violin on a guitar,
sax on a flute or the whole works on a
computer. It allows you to edit
music like a word processing |
document... and it allows you to |
cheat, for example, by editing in |
arpeggios and sixteenth notes |
which you might not have been |
able to play in real time.

More than being just an inter- |
esting bit of technology, MIDI al
lows you to take control of an en- |
tire piece. You can arrange and *
play all the parts exactly as you en-
vision them. In this respect it’s a power-
ful tool, giving you the opportunity to
create music which might not have been
possible any other way, and all without
having to hire an orchestra to perform it.

data format. The MIDI standard has

There’s a lot going on around MIDI,
and a lot which is beyond the scope of
this article. Over the next few pages,
however, we’ll get into the basics of
MIDI.

Downbeat

The basis of the MIDI interface is a high
speed serial link which uses common
hardware connectors and a common

been adopted by a variety of music and

computer hardware manufacturers.
This means, for example, that you can
connect a Roland keyboard to a
Yamaha tone generator and have them
function perfectly.

continued...
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Music can be thought of in digital
terms as being the fusion of two types
of data. Tone data is the information
which makes a brass voice sound dif-
ferent than a string voice. Note data is
the information which results from
pressing the keys on a keyboard to play
music. In isolation, the second sort of
data is independent of the first. You
can... at least in theory... play the same
notes through different voices to have a
piece play as if by different instruments.
One of the things which most MIDI
users discover early on is that you can
play something in its usual voice...
Pachelbel’s Canon played in a string or
organ voice is a popular victim of this

- experiment... and then have your com-
puter play it back through a wholly dif-
ferent voice. The Canon played on
saxophones, for example, is unusual.
Classical performers might find other
words to describe it played this way.

If you play a piece on a MIDI instru-
ment, the note data which results from
your playing can be sent through the
MIDI interface and
recorded as digital infor-
mation on, for example,
a computer. It can there-
after be stored on disk
and replayed precisely
as you played it a week
later... through a dif-
ferent instrument if you like.

It can also be edited. Score and se-
quence editing software such as
Cakewalk or Ballade allows you to
change a few notes, add in whole pas-
sages and fix your mistakes. It can per-
form such things as transposition and
quantization, the latter being a sort of
“snap” function which will adjust notes
played slightly off beat.

A MIDI synthesizer which receives
MIDI note information need not know
where the information is coming from.
As such, you can play music into a
MIDI system through whatever instru-
ment suits your fingers. Among the pos-
sibilities are a traditional synthesizer
keyboard, a MIDI guitar or a flute or
other wind instrument fitted with a
pitch to MIDI converter such as the
Roland CP-40... you can also sing into
one of these. Finally, you can create
music from scratch in a computer based
score editing program and never actual-
ly play anything.

It’s probably worth mentioning that
unlike MIDI note data, voice informa-

tion tends to be manufacturer specific.
It can be sent over a MIDI interface, but
will only be of use to synthesizers
similar to the one which sent it. Each of
the major MIDI synthesizer manufac-
turers has a proprietary synthesis sys-
tem, and these are disparate enough to
make their voice definition data incom-
patible.

On Track

It’s probably easiest to think of a com-
plex MIDT system as being composed
of two sorts of devices, that is, ones
which send MIDI note data and ones
which receive it. MIDI senders include
keyboards, MIDI guitars and com-
puters. MIDI receivers include tone
generators and computers. In many
cases the same box may encompass
both a sender and a receiver. For
example, a traditional keyboard

synthesizer
with a MIDI inter-
face ‘can  both

generate note information and play

notes independently of its keyboard if
note information is sent to it from
another source. To keep things clearer,
you might want to think of such an
instrument as being two distinct boxes
in one.

- A computer typically doesn’t play
the notes sent to it, but rather records
them. It serves as a MIDI receiver none
the less. There are, in fact, quite a few
MIDI cards for personal computers
which serve as both MIDI interfaces
and tone generators. As such, the role of
a personal computer in a MIDI system
is growing.

In most cases, you’ll only need one or
perhaps two keyboards, even though
your pieces will typically have many
more voices. The sequencing software
available for computers allows you to
overdub MIDI tracks just as you would
tracks on a tape recorder. As such, there
is a wide variety of “keyboard-less”
synthesizers available especially for
MIDI applications. These “tone gener-
ators” are boxes which will accept

MIDI note information and play the
notes in high quality voices.

We’ve discussed MIDI note data in-
formally until this point. It’s really the
heart of what MIDI can do, and it

. should serve to give you a clear under-

standing of what you can do with this
technology. A lot more than just notes
can move over the cables of a MIDI
system.

A typical MIDI instrument has three
MIDI connectors labelled In, Out and
Through. MIDI instruments can be
chained together, such that all the in-
struments in a system appear to be on a
common bus. In fact, in large MIDI
systems the propagation delays through
many chained instruments may present
the more remote instruments with
timing delay problems. In these cases,
MIDI  split-
ters or
“through”
boxes can
serve to drive
multiple in-
struments in
parallel.

Every packet of informa-
tion which is placed on the
MIDI bus includes the nature
of the information in the pack-
et and a MIDI channel num-
ber. There are sixteen available chan-
nels in a MIDI system. This means that
you can have sixteen voices playing dif-
ferent parts running through the system
at one time. 1

Consider a simple piece... we’ll fur-
ther abuse Pachelbel’s Canon in this
instance. As it’s usually played, the
Canon has three violins and viola. Each
of these instruments plays different
notes. Allowing that the note data for
the Canon is stored in a sequencing pro-
gram and will be played back, you
could assign each of the four tracks to a
different MIDI channel number and
then connect four MIDI tone generators
to the bus, each set to listen to a dif-
ferent channel. The tone generator
which was set up to listen to channel
one would play the first violin part, the
tone generator which was set up to lis-
ten to channel two would play the
second violin part and so on.

In a real world tone generator, you
might only need one actual box. The
Roland MT32 tone generator, for ex-
ample, has thirty-two actual voices
which can be assigned any way you like
over the sixteen MIDI channels. You
can program the box to have two voices
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available for each of the sixteen MIDI
channels, or four voices for your choice
of eight channels or all thirty-two
voices on a single channel. There are
still other permutations, of course.
Having more than one voice on a
channel doesn’t mean much to a piece
like the Canon; in which no one instru-

ment is called upon to play more than

one note at a time. If your music invol-
ves playing chords, you’ll need at least
as many voices as there are notes in
your most complex chord available. In
practice, a thirty-two voice tone source
like the MT32 is capable of generating
a lot of music.

Every voice in a MIDI tone source is
assigned a number. Aside from note
data, the MIDI bus can carry a number
of other standard information packets.
One of these is a program change mes-
sage. This allows a piece of music being
played back by a sequencing program
to not only play the voices in the tone
generators which are reproducing it, but
also to change voices.

For example, in the Canon there’s a
bit in the middle which has a lot of
thirty-second  notes and rips along at
quite a pace. Played on a fairly long-
winded voice with a lot of sustain, this
tumns into mud. You could have the
voice change at this point to be some-
thing a little more staccato... log drums
or perhaps banjo if you want to be really
offensive.

Program change numbers are another
thing which isn’t consistent between
different manufacturers of synthesizers.
As such, voice twelve may be a
harpsichord on one tone generator, a
violin on a second and Martian wind
chimes on a third. In addition, most
contemporary tone generators and syn-
thesizers allow you to download new
voices to them over the MIDI bus, or
otherwise select different sets of voices
internally, so they may not even be con-
sistent from one day to the next in the
same instruments. It’s up to you to
make sure that you’re playing through
the right voices.

The issue of voices is one which

delights many MIDI performers. Most

higher end MIDI synthesizers and tone
generators allow you to run dedicated
voice editing and library software
which makes it possible to modify their
voices to suit your music. Because these
instruments have fairly subtle tone syn-
thesis systems, you can usually
generate some pretty sophisticated
sounds. I have a bank of harpsichord

voices for one of my MIDI tone gener-
ators which spans the range of the in-
strument... it includes voices .for old
French and German harpsichords,
harpsichords with pig bristles and nylon
picks for jacks and so on.

It’s also worth noting that there is
another class of tone generators for
MID], this being samplers. A sampler
will digitize real acoustic sounds and
allow you to play them back as MIDI
controlled voices. You can use both
original voices which you sample your-
self and “canned” voices provided by
the sampler manufacturer. As such, you
can sample a real violin and then play
that from any MIDI note source. You
can also “play” musical car horns, trash
cans, ringing phones, barking dogs,
screeching cats, breaking glass... the
possibilities are staggering.

MIDI to the Max

There is a great deal more about MIDI
which hasn’t been discussed here. A
MIDI system can control things like
program mix down and stage lighting,
for example. The latest generation of
PC sound cards allows you to have all
the flexibility of MIDI without very
much external hardware. The range of
specialized MIDI gadgets could be an
article of itself.

The best way to learn about MIDI is
to plug it in and try it. Inexpensive
MIDI hardware exists which will let
you get into MIDI performance for a
few hundred dollars. If you have a per-
sonal computer you’re already half way
there... MIDI interfaces exist for IBM
PC compatibles, the Apple Macintosh
and the Atari ST, among others.

It’s also worth noting that a growing
number of systems include MIDI inter-
faces. The IBM PS/1 comes complete
with a MIDI port built in. All you need
add is the music. (1
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