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This article contains a description of MDI (Misical Instrument Digita
Interface), and how it is used on the Macintosh.
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I ntroduction
M DI is a comunications protocol --
a standard way of exchangi ng i nformation

- between el ectronic nusical instrunents, and
- between conputers and those instrunments.

By connecting the Apple MDI interface to your Macintosh or Apple |1GS,

and using M Dl software and instrunents designed for the purpose, you can
use your conputer to conpose, edit, orchestrate, and control playback of
nmusi ¢ on M DI instrunents such as keyboard synthesizers, drum synthesizers,
and tone generators. You can then use your conmputer and M DI software to
transcribe the nmusic into rmusical notation that can be edited, saved on a
di sk, and printed.

The npbst common use of a conputer/MDI setup is to record songs which can be
saved onto the conputer's hard disk, much like using a tape recorder to record
songs. Advantages of using a conputer/M DI setup are:

* You can easily edit what you played on your instrument wthout having
tore-play it. You can change the timng, duration, pitch, and vol une
of individual notes or whol e passages.

* You can record several different tracks, one at a tinme, to nmake a
conpl ete song, w thout having to use a multi-track tape recorder

e For difficult passages, you can play your instrunment slowy, and have
the conputer increase the tenpo

e The conputer can cue to any song or any part within a song nuch faster
than a tape recorder can.

e You can record different tracks of a song, and then practice playing
along with those parts, as though you were playing with other



nmusi ci ans. (You can do this with a tape recorder, but it's nuch
nore cunbersone.)

* You can record one or nore tracks of a song, and play along with those
parts during a live performance. This is handy if you want to be a
solo nmusician, or if you are m ssing band nenbers.

* Unlike cassette tapes, the quality of a digital conmputer recording
will not deteriorate over tine.

Recording nusic with MDl instrunents such as keyboards, drum nachi nes, and
sound nodules is easy. MDI translators are available for electric guitars, but
they are an added expense. Although conmputers can make digital recordings of
anal og instrunments such as voice and horns in addition to recording M DI
instruments, this requires expensive conputer hardware and storage devices.

Typical MDI Setup

| | ---serial cable---| |--MDlI cable--|| ||| |l ||
Maci nt osh M DI | nst runent
I nterface

Serial Cable

Every desktop Maci ntosh manufactured since 1986 conmes with two standard DI N8
serial ports. You connect the Macintosh to a MDI interface (a small box) wth
a standard serial cable--the same kind used to connect the Macintosh to a
StyleWiter printer. It does not matter which end of the cable is used in

ei t her devi ce.

M DI Interface

Most M DI - equi pped i nstruments contain both a receiver and transmitter.

However, some instrunents nmay have only a receiver or transmtter. The

recei ver accepts nmessages in a MDl data fornat and executes the M DI

conmands. The transmitter originates nmessages in MD data format, and
transmits themby way of a |ine driver and UART. The M DI interface

consi sts of an optoisolator, UART (Universal Asynchronous

Recei ver-Transmitter), and other interface function hardware. The M DI interface
has at |east one MDI INjack and M D QUT socket.

A MDI interface operates at 31.25 Kbaud (+/ - 1% asynchronously, using a
data format of one start bit, eight data bits, and one stop bit. This nakes
a total of 10 bits for each 320 microsecond period per serial byte.

The M DI circuit is designed to accommpdate a 1.5 mA current [oop with a
logical 0 as current ON. Also, one Qutput can drive one |Input, and ONLY
one, with a rise and fall time of less than 2 microseconds.

As specified by the IMA (International MDI Association), MDI connectors
are DIN 5 (180 degree) fenal e receptacles. The M DI connectors are |abelled
MD INand MDI QUT, with pins 1 and 3 left disconnected in both the



transmtter and receiver.

M DI cables may be a maxi mumof fifty feet (15 neters,) with shielding
connected to pin 2 at both ends.

The M DI QUT of the interface is connected to the MDI IN of an instrunent, and
the M D QUT of the instrunent is connected to the MDI IN of the interface.
These connections are nade with standard M DI cabl es.

TO RECORD MUSI C FROM A M DI | NSTRUVENT

----------- (QUT)------mm - - - -
| | ---serial cable---| |(IN---MDI cable---|] [|] || |I]
Maci nt osh M DI | nst runent
I nterface
<- < < <- <- < < <-
| NFORVATI ON TRAVELS IN TH' S DI RECTI ON

TO PLAY BACK MUSIC THAT IS STORED IN THE COVPUTER

| | ---serial cable---| |----MDI cable---(INJ|| ||| |l |l
Maci nt osh M DI | nstrunent
I nterface
> -> -> -> > -> -> ->
| NFORMATI ON TRAVELS I N THI S DI RECTI ON

M DI Instrunments

A MDI instrunent is an electronic instrument which can send and receive M DI

i nformati on. Common M DI instrunments include keyboards, drum nachi nes, and
sound nodul es (al so called tone generators). A MDI instrunment can be connected
toa MDI interface, which is in turn connected to a conputer. Sone M DI
instruments have a built-in MDI interface.

A sound nodul e, also called a tone generator, is |ike an electronic keyboard

wi t hout the keyboard keys. It is a device containing all the sounds a keyboard
woul d contain, and these sounds can be triggered by another M DI keyboard, or by
a conputer using sequencing software.

M DI Data For mat

Except for the "Real -Tine" and "Excl usive" nessages, all MDI

conmuni cati ons are transacted through nulti-byte "nmessages" of one Status
byte foll owed by one or two Data bytes. The nessages are divided into two
mai n cat egori es:



1. Channel
- Voice
- Mode
2. System
- Conmmon
- Real -Tine
- Excl usive

[Status] ----- + oo [ Channel] ------- or ------- [ Syst eni
+ +

[ Voi ce or Mode] [ Common, Real -Tinme, or Exclusive]

Status Byte

The Status byte is an eight-bit binary nunber with the nost significant bit
set (1). The purpose of the Status byte is to identify the nessage type for
t he Data bytes.

Except for Real -Ti ne nessages, a new Status byte al ways conmands t he
recei ver to adopt the new status, even if the receiver has not yet conpleted
t he previ ous nessage.

Channel Messages

The Channel message is identified by a four-bit nunber in the Status byte
whi ch address the nessage to one of the sixteen channels. In this way,
nmessages are sent to any units in the system whose channel nunber nmtches
t he channel nunber encoded in the Status byte.

- Voice: A type of Channel nessage used for
controlling an instrunment's voice.

- Mode: A type of Channel nessage used for
controlling an instrunment response
to a voi ce nessage.

Syst em Messages
The System nessage does NOT have a channel nunber encoded and the
nmessage is intended for all units on the system

- Conmon: The Conmon nessage is intended for
all units in the system

- Real -Tine: The Real -Tinme nessage is intended for
all units in the systemand may be sent
at any tine, even between nmessages of a
different status type. A Real -Ti me nessage
is either acted upon or ignored by the
unit, after which the receiving unit wll
resume process under its previous status.

- Exclusive: The Exclusive nessage may contai n any nunber



of Data bytes and will include a Manufacturer's
Identification (1 D) code. Al but the unit whose
recei ver recogni zes the 1D code should ignore

t he Data bytes.

You need "nusic processing software" to enter and edit nusic, just |like you need
word processing software to enter and edit text. Music processing software is
commonly referred to as "sequenci ng software"

If you would Iike to know nore about M DI, a nunber of hel pful books are
avai |l abl e from bookst ores.
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