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Adding comments compliant with MIDI spec. for val parameters (2.6.2, 2.6.3).
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1. Introduction

This document describes poly/mono functionalities for FluidSynth library.
For clarity the document is presented in four chapters.

Chapter 1
* FluidSynth documentation directory content (see 1.1)

Functionalities are in 3 chapters.

Chapter 2

It describes Poly/Mono mode

o Tutorial examples (2.1). Useful examples to learn what is poly/mono mode.The easier way to learn
quickly Poly/Mono mode.

Examples are executable directly on the console using the source command.

This patch handle the MIDI specifications concept of basic channel (see 2.2,2.4, 2.5).

MIDI modes messages in Fluidsynth:Omni On/Off, Poly/Mono (see 2.3).

API for channel basic and Poly/Mono mode change(see 2.6).

shell commands for basic channel and Poly/Mono mode change(see 2.7).

000D

Chapter 3
It describes mainly the monophonic behaviour.

o Tutorial examples (3.1).
Useful examples to learn what is mono mode behaviour.The easier way to learn quickly Mono mode.
Examples are directly executable on the console using the source command.
a Type of MIDI Input controller (monophonic/polyphonic) (3.2, 3.3).
* MIDI CC messages handled (3.4.8).
* CC portamento(65d) On/Off (3.4.9).
* CC legato(68d) On/Off (3.4.10).
* CC portamento time (msb,Isb) (5, 37d).
* CC Portamento Control(84d) supported in Poly and Mono mode (3.4.11).
* CC Global to control all channels at the same time (Mode 3) (OmniOff- Mono)(3.4.12).
o Portamento mode (3.8)
API, shell commands to handle portamento mode (3.8.6, 3.8.7, 3.8.8, 3.8.9).

O Use of sustain/sostenuto pedal in monophonic mode (3.4.7).
0 Use of CC Breath(3.4.5).
API (3.7.1) and shell commands to handle default breath to Attenuation modulator (3.7.3).
Option Breath Sync to trigger noteOn/noteOff with the breath controller (3.7.3)
0 Legato mode playing (3.6).
legato mode: Retrigger (normal release) and Multi retrigger(3.6.1, 3.6.2)
API (3.6.4, 3.6.5) and shell commands to handle legato mode (3.6.6, 3.6.7).

o No more limitation (see 3.6.3):
This patch now accept legato passage through multiples Instruments Zones and Preset Zone.This
chapter describes the enhancement to suppress the know unacceptable limitations of previous
patches.

a Things not handled
Sysex message to handle channel basic (2.1.9)

Chapter 4 - Appendices
It describes appendices for understanding implementations in FluidSynth (4).
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1.1. Directory content: ./fluidsynt/doc/polymono

» Documentation: FluidPolyMono-0004.pdf.

e Tutorials commands files examples:
Understanding poly/mono mode: see chapter 2.1
poly_mono_0.txt.
poly_mono_1.txt.
poly_mono_2.txt.
poly_mono_3.txt.
poly_mono_4.txt.
poly_mono_5.txt

Understanding monophonic_mode: see chapter 3.1
Legato mode: leg_00.txt, leg_01.txt
Portamento mode: leg_por_00.txt, leg_por_01.txt

2. Specifications Omni On/Off, Poly/Mono in FluidSynth

Note this chapter is based on MIDI standard specification knowledge. It doesn't replace the MIDI
specification. So report to this document when necessary: MIDI_MMA_Specification.pdf 1.0 version 4.2
1995.

2.1. Tutorial examples — understanding poly/mono mo de

This chapter describes useful examples to learn and understand what is poly/mono mode
Example files are executable directly on the FluidSynth console application using the source command.
This is an easy way to learn poly/mono functionalities quickly.

>source command-example-file

The first commande to use at the console is:
>help polymono.

2.1.1. Getting help

The first command to use at the console is:

>help polymono.
basicchannels Prints the list of basic channels
resetbasicchannels [chanl chan2l..] Resets all or some basic channels
setbasicchannels [chan mode val...] Sets default, adds basic channels
channelsmode [chanl chan2..] Prints channels mode
legatomode [chanl chan2..] Prints channels legato mode
setlegatomode chan mode [chan mode..] Sets legato mode
portamentomode [chanl chan2..] Prints channels portamento mode
setportamentomode chan mode [chan mode..] Sets portamento mode
breathmode [chanl chan2..] Prints channels breath mode
setbreathmode chan poly(1/0) mono(1/0) breath_sync(1/0) [..] Sets breath mode

These commands, basicchannels, resetbasicchannels, setbasicchannels, channelsmode manage
basic channels.

2.1.2. What are basic channels ?

Basic channels is a MIDI specification. It allows to split the whole set of MIDI channels in independents
groups of MIDI channels. Each group can bet set in a distinct mode (poly omni on, mono omni on, poly
omni off, mono omni off). The first MIDI channel of a group is called 'basic channel'.




FLUIDPOLYMONO-0004.DOC

2.1.3. What are default 'basic channels' in FluidSynth ?
At initialization there is one basic channel: basic channel 0, Omni On Poly (see 2.2).

type the command basicchannels to display actual basic channels.
> basicchannels
Basic channel: 0, poly omni on (0), nbr: 16

There is only one group starting at basic channel 0. All MIDI channels (0 to 15) inside this group are able
to play in polyphonic.

Note: command file execution:source poly_mono_0.txt

2.1.4. How to change the whole set of actual basic channels ?

Assuming you want two groups of channels:
Group 1: first channel 5, in poly mode, only one channel.
Group 2: first channel 10, in mono mode, only one channel.

Group 1 should have the following settings:
* basic channel 5, mode poly, omni off (mode 2), number of channel (dont'care because in this mode
only one channel is used see note (a).

Group 2 should have the following settings:
* basic channel 10, mode mono, omni off, (mode 3), composed of one channel.

First, use the command resetbasicchannels to reset all basic channels:
>resetbasicchannels

Warning: no basic channels. All MIDI channels are disabled.

Make use of setbasicchannels to set at least a default basic channel.

Then use the command setbasicchannels :
>setbasicchannels 520 1031

or

>setbasicchannels 5 poly_omnioff 0 10 mono_omnioff 1

Use basicchannels command to verify your settings:
> basicchannels

Basic channel: 5, poly omni off(2), nbr: 1

Basic channel: 10, mono omni off(3), nbr: 1

resetbasicchannels command resets any previous group and setbasicchannels allows to set new
groups. Now you see 2 groups.

Note a:

« inmode 2, a group is always composed of only one channel regardless of the 3™ parameter.

« inmode 0,1,3 , the 3" parameter specifies the intended number of channel. When 0, the number is
all possible channels from the basic channel number to the next basic channel minus 1 (if any) or to
MIDI channel count minus 1.

Note: command file execution:source poly_mono_1.txt

2.1.5. How to add a new basic channel among others actual basic channels ?

Perhaps you have already set several groups of basics channels and you want to add a new one without
modifying actual groups.

Assuming following actual groups (from the previous example):
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» Basic channel: 5, poly omni off(mode 2), nbr: 1
» Basic channel: 10, mono omni off(mode 3), nbr: 1

Now we want to add a 3 new group. Group 3 should have the following settings:
* basic channel 13, mode mono omni off (mode 3) composed of 2 channels.

Use command setbasicchannels :
>setbasicchannels 133 2

or

>setbasicchannels 13 mono_omnioff 2

Use basicchannels command to verify your settings
> basicchannels

Basic channel: 5, poly omni off(2), nbr: 1

Basic channel: 10, mono omni off(3), nbr: 1

Basic channel: 13, mono omni off(3), nbr: 2

>

Now you see 3 groups.
Note: command file execution :source poly_mono_2.txt

2.1.6. How to change an actual basic channel ?

Perhaps you have already set several groups of basics channels and you want change the settings of
one.

Assuming following actual groups:

* Group 1:Basic channel: 5, poly omni off(mode 2), nbr: 1

* Group 2:Basic channel: 10, mono omni off(mode 3), nbr: 1
* Group 3:Basic channel: 13, mono omni off(mode 3), nbr: 2

Now we want to change group 1:
Group 1 should have the following settings:
» basic channel 5, mode poly omni on (mode 0) composed of 4 channels in this group.

First use the command resetbasicchannels to clear the group that need to be changed.
>resetbasicchannels 5

Then use command setbasicchannels :
>setbasicchannels 5 0 4

or

>setbasicchannels 5 poly_omnion 4

Use basicchannels command to verify your settings
> basicchannels

Basic channel: 5, poly omni on (0), nbr: 4

Basic channel: 10, mono omni off(3), nbr: 1

Basic channel: 13, mono omni off(3), nbr: 2

>

Note a: Omni on
e in omni on mode (mode 0 and 1) , a group is always composed of all possible channels from the
basic channel number of this group. So the 3™ parameter must not overlap the next group.

Note b: command file execution :source poly_mono_3.txt
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2.1.7. How to change an existing basic channel and add a new one ?

Note that command setbasicchannels allows to add groups of basics channels.
Note also that the commands allows this for more than one group using only one command:

The following command changes group 1 to the following state:

* Group 1:Basic channel: 5, poly omni off(mode 2), nbr: 1

Than adds a new group:

* Group :Basic channel: 2, mono omni on(mode 1), composed of 3 possible channels in this group
(see 2.1.6 Note a)

First use the command resetbasicchannels to clear the group intended to be changed.
>resetbasicchannels 5

Then use command setbasicchannels to change a group and add a new one
>setbasicchannels 52 0 213

or

>setbasicchannels 5 poly_omnioff 0 2 mono_omnion 3

Use basicchannels command to verify your settings
> basicchannels

Basic channel: 2, mono omni on (1), nbr: 3

Basic channel: 5, poly omni off(2), nbr: 1

Basic channel: 10, mono omni off(3), nbr: 1

Basic channel: 13, mono omni off(3), nbr: 2

>

Note: command file execution :source poly_mono_4.txt

2.1.8. How to know the state of one or more MIDI channels ?

Use the command channelsmode [chanl chan2 ....]
It gives details about any channel settings.

To display the state off alls MIDI channels
> channelsmode

Channel , Status , Type , Mode , Nbr of channels
channel: 0 , disabled

channel: 1 , disabled

channel: 2 , enabled , basic channel , monoomnion (1) ,nbr: 3
channel: 3 |, enabled , -- , mono , -
channel: 4 , enabled , - , mono , -
channel: 5 , enabled , basic channel , poly omni off(2) ,nbr: 1
channel: 6 , disabled

channel: 7 , disabled

channel: 8 , disabled

channel: 9 , disabled

channel: 10 , enabled , basic channel, mono omni off(3) , hbr: 1

channel: 11 , disabled
channel: 12 , disabled

channel: 13 , enabled , basic channel , mono omni off(3) , nbr: 2
channel: 14 , enabled , - , mono , -
channel: 15 , disabled

>

Note: When a channel is disabled it ignores MIDI NoteOn, noteOff, and CC.

To display the state of MIDI channels 2, 5, 10, 13 only
> channelsmode 2510 13
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Channel , Status , Type , Mode , Nbr of channels
channel: 2 , enabled , basic channel , monoomnion (1) ,nbr: 3

channel: 5 , enabled , basic channel , poly omni off (2) ,nbr: 1

channel: 10 , enabled , basic channel , mono omni off (3) ,nbr: 1

channel: 13 , enabled , basic channel , mono omni off (3) , nbr: 2

>

Note: command file execution :source poly_mono_5.txt

2.1.9. Isthere a way to set basic channels via MIDI ?
Sorry, actually in Fluidsynth there no way to set or get basic channels via MIDI cables.

The MIDI specifications propose to use MIDI sysex messages to do that. To implement MIDI sysex
messages synthesizer manufacturers need to grant a unique ID from MMA or JMSC. This is not a free
operation.

The only way to intruct a FluidSynth synthesizer about basic channel is to use shell command or API
(2.6).

2.1.10. Is there a way to change the mode of an existing basic channel via MIDI ?

Yes, simply by sending MIDI CC Omni Off, Omni On, Mono On Poly On, messages on this basic
channel. (see 2.3 for details)

2.2. "Basic Channel" in FluidSynth

2.2.1. Poly Mono mode numbering convention in FluidSynth

A fluidsynth synthesizer instance may have more than one Basic Channel.
So this instance can work in more than one mode at the same time (see 2.5).
* Inthe MIDI standard, mode number are 1 based (1 to 4) but,

e inside FluidSynth mode number are zero based (0 to 3).

Omni On

Omni Offi

Fig 1. Poly / Mono mode in FluidSynth (Mode number is O based).

2.2.2. Basic Channel at synthesizer creation

» At synthesizer creation time (new_fluid_synth()) the synthesizer instance is set with one basic
channel: basic channel 0, Omni On Poly On.
So by default this synthesizer is a polyphonic synthesizer on all MIDI channels.

* Then an application can use the API (2.6) to reset, add or read "Basic channels" informations.

2.2.3. Basic channel commands in Shell

» Default commands shell have new commands to set/print "basic channels informations” (see 2.7).
So a synthesizer instance can work in "multi mode" (i.e with more than one basic channel) (2.5).
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2.3. MIDI Modes messages in FluidSynth

2.3.1. Specification MIDI: Omni On/Off and Poly/Mono in FluidSynth

Following MIDI CC are handled :
Omni Off (124), Omni On (125), Mono On (126), Poly On (127) only send on Basic channel, otherwise
messages are ignored.

(a)On "Poly On* (c)On "Mono On"

Poly Mono

(e)On"OmniOn" __ [Nq¢—F—" (HOn "Omni On"
Omni On ? 0 1 f
Omni Off; 2| 3| L—(h)On "Omni Off"

(9)On "Omni Off"
(b)On "Poly On* (d)On "Mono On"
Fig.2: Poly Mono mode change in FluidSynth, using MIDI CC messages.

Notes:

For change from mode 0 to mode 3, two CC are need:
 CC Mono On, then CC Omni Off or

e CC Omni Off, then CC Mono On.

For change from mode 1 to mode 2, two CC are need:
* CC Poly On, then CC Omni Off or

e CC Omni Off, then CC Poly On.

2.4. Receiver with one "Basic Channel"

MIDI standard specifies 2 CC messages Omni Off (124) and Omni On (125) to define if channels
listening is global (Omni On) or limited to a channels range (Omni Off).

Basic Channel are to be set inside the receiver. (by sysex or others methods (see API - 2.6, command -
2.7)).

2.4.1. Listening control: Omni Off , Omni On

Omni Off: CC 124 Data=0
Allows listening on a range relative to "Basic Channel" channel.
Data field is 0.

Omni On : CC 125 Data=0
Allows listening on all MIDI channels MIDI (0 to 15).
Data field is O.

Remark: This message gives no information about the range (see Mono On 2.4.2).

2.4.2. Mode polyphonic or monophonic: Poly On, Mono On.
MIDI standard specify 2 others CC messages to set channels in polyphonic or monophonic mode.

Poly On: CC 127 Data=0

Data field is 0.

Sets the MIDI channels in polyphonic.

e If Omniis On, all channels (0 to 16) are listening and polyphonic.

« If Omni is Off, as data field is 0, there is only one channel set in polyphonic (i.e "Basic channel").
Others channels aren't listening (i.e they are disabled).

10
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Mono On: CC 126 Data=M

Sets the MIDI M channels in monophonic.

* If Omniis On, data field is ignored, all channels (0 & 16) are enabled and monophonic.

* If Omniis Off, data field M is the MIDI channels range (relative to "Basic Channel "), enabled in
monophonic. Others channels are disabled.
Value M set to 0 means all channels from "Basic Channel" .

Remark: MIDI standard specify to send Omni On, Omni Off,Poly On, Mono On messages only on
"Basic Channel" number in order to be accepted.

MIDI standard allows the following combinations:

* Mode 1: Omni On , Poly On Data=0: All channels are enabled in polyphonic.

* Mode 2: Omni On , Mono On Data=0: All channels are enabled in monophonic.

« Mode 3: Omni Off , Poly On Data=0: Basic Channel only is enabled in monophonic.

* Mode 4: Omni Off , Mono On Data=M: Only MIDI channels from "Basic Channel" up to Basic
Channel+M-1 are enabled in monophonic.

Synth A Synth B Synth C Synth D Synth E
Basic Channel:1 Basic Channel:1 Basic Channel:1 Basic Channel:4 Basic Channel:5
Mode 1. Mode 2. Mode 3. Mode 3. Mode 4, M=2
1| POLY 1 | MONO 1l_POLY 1 1
POLY MONO
POLY MONO
POLY MONO
POLY MONO 4
POLY MONO S
POLY MONO 6
POLY MONO
POLY MONO
POLY MONO
POLY MONO
POLY MONO
POLY MONO
POLY MONO
POLY MONO
16 POLY 16__MONO 16 16 16

@) (b) (©) (d) (e)
Fig. 1
Notes:
N1: mode Omni On (mode 1 and 2) allows to set a receiver listening all MIDI channels. In this mode we
are sure that the synthesizer is listening MIDI messages on any MIDI channel.
* Fig 1.a shows a synthesizer A in mode 1 on "basic channel" 1. All MIDI channels (1 to 16) are
enabled in polyphonic.
* Fig 1.b show a synthesizer B in mode 2 on "basic channel 1". All MIDI channels (1 to 16) are
enabled in monophonic.
N2: mode Omni Off (mode 3 and 4) allows somes MIDI channels to be disabled . So we can use more
than one receiver (C,D,E) in a manner that a MIDI channel be enabled only on one receiver at a time. To
get this result we need to set each receiver on distinct basic channel.

* Fig 1.c shows a synthesizer (C) in mode 3 on "basic channel" 1. MIDI channel 1 is the only one
enabled in polyphonic.

* Fig 1.d shows a synthesizer (D) in mode 3 on "basic channel" 4. MIDI channel 4 is the only one
enabled in polyphonic.

N3: With mode 4 it is easy to choose a group of consecutive MIDI channels (M > 1). Think of mode 4 to

represent a physical instrument within each channel can play only one note at a time, but all channels
can play simultaneously (guitar,bandjo, ..). This mode is suited to strings instruments.

11
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Furthermore, in this mode we can use only one CC to control all the M MIDI channels at the same time
(see Global CC 3.4.12).

* Fig 1.e show a synthesizer (E) in mode 4 , M=2 on basic channel 5. Only MIDI channels 5,6 are
enabled in monophonic.

N4: Note that with only one "Basic Channel" (Fig 1.ato Fig.1 e,) there are no possibility to have some
channels polyphonics (mode 1,3) and others channels monophonics (mode 2,4) at the same time.
To overcome this impossibility we need to set more than one "basic channel" (see 2.5).

Note: In the MIDI standard, mode number are 1 based (1 to 4) but inside FluidSynth mode number are
zero based (0 to 3).

2.5. Receiver with more than one "Basic Channel"

A FluidSynth synthesizer (MIDI receiver) can have more than one "basic channel" (MIDI specs(1.0 v 4.2
p7)).

Synth F Synth G
Basic Channel:5, Mode 4, M=2 Basic Channel:1, Mode 2
Basic Channel:8, Mode 3 Basic Channel:3, Mode 1

MONO
3 [_PoLy
POLY
POLY
POLY
POLY
POLY
8 POLY POLY
POLY
POLY
POLY
POLY
POLY
POLY
16]_POLY

(f) (9)

Each basic channel can be set in distinct mode. This is called "muti-mode".

5 MONO
6 | MONO

Fig.2

fig 2.f shows a fluidsynth instance (F) with 2 "Basic Channel" in two distinct modes.

* Mode 4 is set on basic channel 5. MIDI channel 5 and 6 are enabled in monophonic.
* Mode 3 is set on basic channel 8. MIDI channel 8 is enabled in polyphonic.

» Others MIDI channels are disabled.

2.5.1. Using Omni On (mode 1 and 2) with more than one "Basic Channel"

When a receiver has more than one basic channel (i.e BCx, BCy), a MIDI message Omni On received
on Basic Channel (BCx) set the range of MIDI channels from BCx up to BCy-1 to enabled state.

Fig 2.g shows a fluidsynth instance (G) with 2 Basic channel 1 and 3 both in mode Omni On:
* Mode 2 is set on basic channel 1. MIDI channels 1 and 2 are enabled in monophonic.
* Mode 1 is set on basic channel 3. MIDI channels 3 to 16 are enabled in polyphonic.

12



FLUIDPOLYMONO-0004.DOC

2.6. Poly/Mono mode APl in FluidSynth
The Following API are added .These API are used by the new shell commands (2.7).

2.6.1. Purpose of Poly/mono mode API in an application

(1) fluid_synth_reset_basic_channel(), fluid_synth_set_basic_channel().
(2) flluid_synth_get_basic_channel().

The couple fluid_synth_reset_basic_channel(), fluid_synth_set_basic_channel() allows the
application to manage the layout of full set of MIDI channels in basic channel groups in a way fully
compliant with the MIDI specs.That is:

(1) fluid_synth_set_basic_channel() (2.6.3) allows only to set a new basic channel group , (it doesn't
allows to changes an existing basic channel group ).

Each time fluid_synth_set_basic_channel() specify a basic channel that overlaps any neighbour
existing basic channel group the function fails . This occurs when basic channel parameter overlaps an
existing basic channel group below, or when val parameter overlaps an existing basic channel group
above. Theses overlapping cases can be managed using fluid_synth_reset_basic_channel() (2.6.2)
that allows to clear (i.e remove) any existing basic channel group. (see note).

(2) fluid_synth_get_basic_channel() (2.6.4) allows to get information about any MIDI channels chan
regardless it is a basic channel or not. These information can be used for general purpose cases like
displaying on human interface screen or saving basic channel group in permanent storage.

For example the function helps to know:

» if chan is enabled or disabled. When enabled it means that chan is member of a basic channel
group.

» if chan is equal to the returned basic_chan_out parameter it means that chan is the first channel
of a basic channel group and the returned val_out parameter is the numbers of channels in this
group.

To get information about all MIDI channels the application need to itterate until the count of MIDI

channels returned by fluid_synth_count_midi_channels() API.

Note:

Note that MIDI specifications allows to change an existing basic channel using MIDI CCs omni off , omni
on, mono, poly (see 2.3) send by MIDI cable or using fluid_synth_cc() API. These CC have to be send
on a basic channel already set by advance (using fluid_synth_set_basic_channel()).

2.6.2. Reset basic channels: fluid synth reset basic channel()

FLUIDSYNTH_API
int fluid_synth_reset_basic_channel(fluid_synth_t* synth, int chan);

Resets a basic channel group designed by chan.

On input
* synth the synthesizer instance.

« chan the basic channel of the group to reset. -1 means reset all basic channels.

Note: Be aware than when a synth instance has no basic channel, all channels are disabled.

In the intend to get some MIDI channels enabled, the application have to set at least one basic channel
using fluid_synth_set_basic_channel API (2.6.3).

Note By default (i.e. on creation after new_fluid_synth() and after fluid_synth_system_reset()) a synth

instance has one basic channel at channel 0 in mode FLUID_CHANNEL_MODE_OMNION_POLY.
All other channels belong to this basic channel group.

On Output
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 FLUID_OK on success
 FLUID_FAILED,
- synth is NULL.
- chan is outside MIDI channel count.
- chan isn't a basic channel.

2.6.3. Set basic channel: fluid synth set basic channel()

FLUIDSYNTH_API
int fluid_synth_set_basic_channel(fluid_synth_t* synth, int chan, int mode, int val);

Sets a new basic channel group only. The function doesn't allow to change an existing basic channel.

The function fails if any channels overlaps existing basic channel groups. To make room if necessary,
neighbourg basic channel groups can be cleared using fluid_synth_reset_basic_channel() API (2.6.2).

On input
* synth the synthesizer instance.

» chan the basic Channel number (0 to MIDI channel count-1).

+ mode the MIDI mode to use for chan (0 to 3).
FLUID_CHANNEL_MODE_OMNION_POLY
FLUID_CHANNEL_MODE_OMNION_MONO
FLUID_CHANNEL_MODE_OMNIOFF_POLY
FLUID_CHANNEL_MODE_OMNIOFF_MONO

» val number of channels in the group (for mode 0,1,3 only).

Note:

- val is relevant only for mode poly omnion (0), mono omnion (1), mono omnioff (3).
A value of 0 means all possible channels from chan to the next basic channel minus 1 (if any) or to
MIDI channel count minus 1.

- val is ignored for mode poly omnioff (2) as this mode implies a group of only one channel.

On Output
 FLUID_OK on success

* FLUID_FAIL,
- synth is NULL.
- chan is outside MIDI channel count.
- mode is invalid.
- val has a number of channels overlapping another basic channel or been above MIDI channel
count.

Note: The default shell has an equivalent command "setbasicchannels" to set basics cha