
MIDI AND MUSIC PRODUCTION

Producing music with MIDI equipment and computers

WHAT IS MIDI
MIDI stands for Musical Instrument Digital Interface.  It is a standard method
for the interconnection of electronic musical instruments, so that a musical
performance can be stored or communicated.

It is a digital standard in that the MIDI information consists exclusively of
streams of numbers. These numbers are coded to the MIDI standard so that
they convey the information about a musical performance – that is the
sequence and style of musical notes played. The sounds of that music are
not stored, just the information of the type normally shown on a musical
score. 

At it’s simplest, MIDI can be used so that one electronic instrument can be
used as a keyboard, and another can make the sounds played on the first.

In this simple example, MIDI messages are produced by the left hand
keyboard and are then interpreted by the right hand keyboard as notes
which are sounded by it.

MIDI Communication
MIDI messages are transmitted one at a time (at very high speed) over a
standard type of cable connection. This connection uses 5 pin D.I.N. style
connectors. 

This is a picture of a typical set of MIDI sockets on a device such as a
keyboard. The function of the three sockets is this:

MIDI In
MIDI messages are received on this socket. Any messages relevant to this
instrument are acted upon.
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MIDI Thru
All messages coming in to the MIDI in socket are sent on out of this socket
to enable several midi devices to share the one stream of messages on the
cable.

MIDI Out
Any messages generated by this device are sent out of this socket. This will
include for example, the keys being played if the device has a musical
keyboard.

MIDI CHANNELS
One MIDI cable can be used to send MIDI messages to up to 16 different
devices, all of which can work together.  Many of the MIDI messages that
may be sent (the note information in particular) contains a Channel address
that fulfils the function of an envelope with an address on it so that each
MIDI message is only “opened” and obeyed by the intended recipient.

Some modern electronic instruments are capable, within the one unit, of
responding separately to all 16 channels, providing effectively 16
instruments at one time. Such instruments are often described as “Multi-
Timbral” – they play many “Timbres” or voices at one time.

This should not be confused with “Polyphony” – that cability of an instrument
to play more than one note at a time. Often an instrument has a rating for
how many notes ity may play at once (irrespective of timbre) -  polyphony,
and also how many tones may be used at once – multi- timbrality.

MIDI MESSAGES
MIDI Messages can carry a variety of information. The most useful and most
common MIDI messages are the note messages.

MIDI Note Message
When you press and release a key on your MIDI keyboard, a Note On (key
down) and a Note Off (key up) message are sent out to start and stop the
sound you wish to play.

These messages take the form of a series of numbers: They mark the
message as a note message, record the channel number, a number
represents the pitch as 0 (C- 2) to 128 (G8). 

The key velocity (how hard the key was pressed is also included as a value
from 0 (soft) to 128 (loud).
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Continuous Messages
Pitch bend, After Touch and Controllers (like modulation wheel, sustain
pedal, volume etc.) are considered as MIDI continuous Events (as opposed
to the momentary key down and key up messages). In MIDI, various types
of MIDI messages are used to transfer continuous changes. 

These types are:

· Aftertouch (Channel Pressure and Poly Pressure).
· Pitch Bend.
· Controllers, like sustain pedal, MIDI Volume, Modulation wheel etc.

Some of these are not really continuous. Sustain Pedal for example can only
be down (On) or up (Off). However, the MIDI specification groups all these
messages as Continuous messages.

Continuous messages also include a channel number as they only affect
one instrument.

Program Change messages
A Program Change message is a MIDI Event, telling a connected MIDI
device to switch to another Program (e.g. a sound in a synthesizer, a setting
in a reverb device, etc).

Normally, when you switch from one Program to another on a MIDI
keyboard, a number corresponding to that Program is sent out via MIDI as a
Program Change message.  This message is sent with a channel number so
that different channels can have different voices selected.

Timing Messages
There are a variety of forms of timing and tempo related MIDI messages
which may be as simple as “start/stop” or as complex as continuous time
reference messages. These are not channel specific, and serve the purpose
of keeping differing instruments “in step” or synchronised.

These may be called:

· MIDI Clock
· Song Start
· Song Pointers
· MIDI Timecode

System Exclusive Messages
System Exclusive is a special type of MIDI message used to send things
that only make sense to a unit of a certain make and type. 

Since all devices have different parameters, each major manufacturer of
MIDI devices has a special ID code that is included in the System Exclusive
message.

Sys Ex can be used to transmit a list of the numbers that make up the
settings of one or more sounds in a synthesizer or other MIDI featured unit.

OTHER MIDI STANDARDS
MIDI is a standard in itself, but within the various implementations of the
standard there are some other sets of standards. The most common of
these is “General MIDI”

General MIDI
General MIDI (GM) is a standard set up by the MIDI Manufacturers
Association (MMA) and the Japanese MIDI Standards Committee (JMSC). 
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It defines a standardized group of sounds and the minimum requirements for
General MIDI compatible synthesizers or sound modules, so that a specially
prepared sequence or MIDI file that is sent to the instrument via MIDI will
play back the correct sound types, regardless of make and model of the
instrument.

MIDI identifies sounds by their program change number (from 1 to 128).
Before the General MIDI standard was introduced, the same MIDI program
change number often addressed totally different types of sound in any two
synthesizers or sound modules from different manufacturers, eg, a flute type
sound in one instrument and a piano type sound in the other.

With the introduction of General MIDI standard compatible instruments this
changed. These instruments use the same program change numbers for the
same types of instruments. For example the General MIDI program change
number 1 always specifies a “Grand Piano” sound.

So, if the person that prepared a sequence or MIDI file wants the melody to
be played by a "piano", he can use a program change message to
automatically select a piano sound in any GM compatible sound module. 

The GM standard does not specify in great detail how that piano should
sound. It is simply assumed that the manufacturer reproduces an acoustic
piano within the capabilities used of the instrument.

General MIDI supports all 16 MIDI channels. Each channel can play a
variable number of voices (thus be polyphonic). Each channel can play a
different instrument (timbre), or program. 

Furthermore, in GM compatible instruments, percussion and drum
instruments which are key- based always use MIDI channel 10 and specific
note numbers are reserved for specific drum sounds.

There are a number of other MIDI messages that GM compatible
instruments should respond to. Among these are the MIDI controller events
for Volume (Controller 7) and Pan (controller 10). 

By using these controllers it is possible to create a Mix for a piece of music
using MIDI messages.

Variations on general MIDI
Different manufacturers have attempted to introduce a number of extensions
to General MIDI to make it more expandable. The next most common is “GS
” MIDI which was introduced by Roland. GS specifies a wider range of midi
voices, including different sets of drum instruments. The GS standard also
specifies two sets of effects which can be used a “Chorus” set (not all are
chorus effects) and a “Reverb” set.

Yamaha has introduced it’s own “standard extension called “XG” which
includes controls for the adjustment of synthesiser engines. It also has yet
more voices, drums and effects. 

Non- Standard MIDI
Many manufacturers have produced MIDI instruments that adhere to no
standard other than MIDI itself. This means that though straightforward note
messages will communicate properly, voice and other changes need to be
made specifically for the instrument in use.
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COMPUTERS AND MIDI
Due to the fact that MIDI is essentially numeric
information, computers form an excellent way of
recording, storing, and editing MIDI files. Many computer
programs exist to make the process simple. Common
examples include “Cakewalk” and “Cubase”.

To be used in such an arrangement computers need to
be provided with MIDI inputs and outputs. Most
computers have a basic MIDI connection facility provide,
however special adapter cables are normally required.

Often computers may be fitted with multiple MIDI connectors, each having
the standard 16 Channels of MIDI. This enables the use of more complex
MIDI setups. Sometimes this is done by stringing several keyboards or other
units together via their “In” and “thru” sockets. In such a situation it is
important to avoid a full circle of connections so that the MIDI equivalent of
howlround (repeated notes) is avoided. Often one unit in the ring needs to
be set to “thru Off” or Local Off”.

MIDI File formats
There are also standard ways of storing MIDI performances in computer
files called “MIDI files”. These files record the MIDI information that is
needed to perform a particular piece of music. They come in two basic
forms:

A MIDI File of type 0 is all recorded as one track containing any of the 16
possible channels.  MIDI files in format 1are organized into separate tracks,
this means the Track structure is preserved in the file. 

In a midi file, each pair of note on/note off messages is stored as one note
message containing note length information, as the file is replayed, these
are split into the required Note on & Note off MIDI messages.

Some computer programs store MIDI information in their own special 
“flavour” of file to contain information specific to that program. Cakewalk
uses “.wrk” files and Cubase uses “.all” files among others.
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Appendix1: General MIDI Instrument list

Appendix2: General MIDI Drum voice list
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