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Introduction

This reference manual contains information about each individual MSP objects. It includes:
MSP Objects

Contains precise technical information on the workings of each of the built-in and
external objects supplied with MSP, organized in alphabetical order.

MSP Object Thesaurus

Consists of a reverse index of MSP objects, alphabetized by keyword rather than by object
name. Use this Thesaurus when you want to know what object(s) are appropriate for the
task you are trying to accomplish, then look up those objects by name in the Objects
section.

Manual Conventions

The central building block of Max is the object. Names of objects are always displayed in bold
type, like this.

Messages (the arguments that are passed to and from objects) are displayed in plain type, like
this.

In the “See Also” sections, anything in regular type is a reference to a section of either this
manual, the Max Tutorial, Max Topics, or the MSP Tutorial.

Reading the manual online

The table of contents of the MSP documentation is bookmarked, so you can view the
bookmarks and jump to any topic listed by clicking on its names. To view the bookmarks,
choose Bookmarks from the Windows menu. Click on the triangle next to each section to
expand it.

Instead of using the Index at the end of the manual, it might be easier to use Acrobat Reader’s
Search command. We’d like to take this opportunity to discourage you from printing out the
manual unless you find it absolutely necessary.

Other Resources for MSP Users

The help files found in the max-help folder provide interactive examples of the use of each
MSP object.



Introduction

The Max/MSP Examples folder contains a number of interesting and amusing
demonstrations of what can be done with MSP.

The Cycling 74 web site provides the latest updates to our software as well as an extensive list
of frequently asked questions and other support information.

Cycling ’74 runs an on-line Max/MSP discussion where you can ask questions about
programming, exchange ideas, and find out about new objects and examples other users are
sharing. For information on joining the discussion, as well as a guide to third-party Max/MSP
resources, visit http://www.cycling74.com/community

Finally, if you're having trouble with the operation of MSP, send e-mail to
support@cycling74.com, and we’ll try to help you. We’d like to encourage you to submit
questions of a more conceptual nature (“how do I...?”) to the Max/MSP mailing list, so that
the entire community can provide input and benefit from the discussion. Instead of using the
Index at the end of the manual, it might be easier to use Acrobat Reader’s Find command.
Choose Find from the Tools menu, then type in a word you're looking for. Find will highlight
the first instance of the word, and Find Again takes you to subsequent instances. We’d like to
take this opportunity to discourage you from printing out the manual unless you find it
absolutely necessary.



Signal subtraction

(inlets reversed) °

The !-~ object functions just like the -~ object, but the inlet order is reversed.

Input

signal

float or int

Arguments

float or int

Output

signal

Examples

See Also

+~

In left inlet: The signal is subtracted from the signal coming into the right
inlet, or a constant value received in the right inlet.

In right inlet: The signal coming into the left inlet or a constant value
received in the left inlet is subtracted from this signal.

In left inlet: An amount to subtract from the signal coming into the right
inlet. If a signal is also connected to the left inlet, a float or int is ignored.

In right inlet: Subtracts the signal coming into the left inlet from this value. If
a signal is also connected to the right inlet, a float or int is ignored.

Optional. Sets an initial amount to subtract from the signal coming into the
right inlet. If a signal is connected to the left inlet, the argument is ignored. If
no argument is present, and no signal is connected to the left inlet, the initial
value is 0 by default.

The difference between the two inputs.

e p——ly
-~ 0.5 =Y 0.5
—————

s S— _

-~ with the inlets reversed

Add signals



Signal division I /
(inlets reversed) ~

The Y/~ object functions just like the /~ object, but the inlet order is reversed.

Note: Division is not a computationally efficient operation. The /~ object is optimized to
multiply a signal coming into the right inlet by the reciprocal of either the initial argument or
an int or float received in the left inlet. However, when two signals are connected, ¥/~ uses the
significantly more inefficient division procedure.

Input

signal  In left inlet: The signal is used as the divisor, to be divided into the signal
coming into the right inlet, or the constant value received in the right inlet.

In right inlet: The signal is divided by a signal coming into the left inlet, or a
constant value received in the left inlet.

float orint  In left inlet: A number by which to divide the signal coming into the right
inlet. If a signal is also connected to the left inlet, a float or int is ignored.

In right inlet: The number is divided by the signal coming into the left inlet.
If a signal is also connected to the right inlet, a float or int is ignored.

Arguments

float orint  Optional. Sets an initial value by which to divide the signal coming into the
left inlet. If a signal is connected to the right inlet, the argument is ignored. If
no argument is present, and no signal is connected to the right inlet, the
initial value is 1 by default.

Output

signal  The ratio of the two inputs, i.e., the right input divided by the left input.

Examples

1M~ 5 :

p——mln
! L=
| éﬂ.l?24| | ED.1T24|

/~ with the inlets reversed




Signal division
(inlets reversed)

/~

See Also

*

~

Multiply two signals



Not equal to,
comparison of two signals o

Input

signal  In left inlet: The signal is compared to a signal coming into the right inlet, or
a constant value received in the right inlet. If it is not equal to the value in the
right inlet, 1is sent out; otherwise, 0 is sent out.

In right inlet: The signal is used for comparison with the signal coming into
the left inlet.

flatorint  Inright inlet: A number to be used for comparison with the signal coming
into the left inlet. If a signal is also connected to the right inlet, a float or int is
ignored.

Arguments

float orint ~ Optional. Sets an initial comparison value for the signal coming into the left
inlet. 1 is sent out if the signal is not equal to the argument; otherwise, 0 is
sent out. If a signal is connected to the right inlet, the argument is ignored. If
no argument is present, and no signal is connected to the right inlet, the
initial value is 0 by default.

Output

signal  If the signal in the left inlet is not equal to the value in the right inlet, 1 is sent
out; otherwise, 0 is sent out.

Examples
g. | [ =6,
= ;
ey groed . E—
s cutput ix 1 only when the line™ | detects the mon-zero
. tura signals aren't aqual 2 portion of the envelape

Use !=~ to detect the non-zero portion of a signal or envelope



Not equal to,
comparison of two signals o

See Also
==~ Is equal to, comparison of two signals
<~ Is less than, comparison of two signals
=~ Is less than or equal to, comparison of two signals
>~ Is greater than, comparison of two signals
S>=n~ Is greater than or equal to, comparison of two signals
change~ Report signal direction
edge~ Detect logical signal transitions



Divide two signals, 0
output the remainder A)N

Input

signal  In left inlet: The signal is divided by a signal coming into the right inlet, or a
constant value received in the right inlet, and the remainder is sent out the
outlet.

In right inlet: The signal is used as the divisor, to be divided into the signal
coming into the left inlet, or the constant value received in the left inlet.

flatorint  Inleft inlet: The number is divided by the signal coming into the right inlet.
If a signal is also connected to the left inlet, a float or int is ignored.

In right inlet: A number by which to divide the signal coming into the left
inlet. If a signal is also connected to the right inlet, a float or int is ignored.

Arguments

floatorint  Optional. Sets an initial value by which to divide the signal coming into the
left inlet. If a signal is connected to the right inlet, the argument is ignored. If
no argument is present, and no signal is connected to the right inlet, the
initial value is 1 by default.

Output

signall When the two signals in the inlets are divided, the remainder is sent out the
outlet. % is called the modulo operator.

Examples

. . s000. Zooa. 200,
D1 D E | o0 ]

L.-.-.-= :-.-.-.-.-.-J phasor~ lin=™ 0. sig™
S| divides the Lt signal by ————— rR—— Plom
- the right signal and ¥ 0.5] doubles the et . .
E cutputs the remainder — phaszar's y slr]j‘:n-ﬁ:
o glirzandos
freensy cyele”
s L
See Also
I~ Signal division (inlets reversed)
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Divide two signals,
output the remainder

00~

[~
Max Tutorial 8

Divide one signal by another
Doing math in Max
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Multiply two signals X%

Input
signal  In left inlet: The signal is multiplied by the signal coming into the right inlet,
or a constant value received in the right inlet.
In right inlet: The signal is multiplied by the signal coming into the left inlet,
or a constant value received in the left inlet.
float orint  In left inlet: A factor by which to multiply the signal coming into the right
inlet. If a signal is also connected to the left inlet, a float or int is ignored.
In right inlet: A factor by which to multiply the signal coming into the left
inlet. If a signal is also connected to the right inlet, a float or int is ignored.
Arguments
float orint ~ Optional. Sets an initial value by which to multiply the signal coming into the
left inlet. If a signal is connected to the right inlet, the argument is ignored. If
no argument is present, and no signal is connected to the right inlet, the
initial value is 0 by default.
Output
signal  The product of the two inputs.
Examples
cycle™ 1000. cycle™ 1000, | |1line™ 0. cycle™ 1000. [ |eycle™ 100.
J [1 H H I
* 0.5 | eonstant *v Famp *v Hog modulation

Scale a signal’s amplitude by a constant or changing value, or by another audio signal

See Also

[~
U~

Tutorial 2
Tutorial 8

Divide one signal by another

Signal division (inlets reversed)
Fundamentals: Adjustable oscillator
Synthesis: Tremolo and ring modulation
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Signal subtraction

Input

signal  In left inlet: The signal coming into the right inlet or a constant value
received in the right inlet is subtracted from this signal.

In right inlet: The signal is subtracted from the signal coming into the left
inlet, or a constant value received in the left inlet.

float orint  In left inlet: Subtracts the signal coming into the right inlet from this value. If
a signal is also connected to the left inlet, a float or int is ignored.

In right inlet: An amount to subtract from the signal coming into the left
inlet. If a signal is also connected to the right inlet, a float or int is ignored.

Arguments

float orint  Optional. Sets an initial amount to subtract from the signal coming into the
left inlet. If a signal is connected to the right inlet, the argument is ignored. If
no argument is present, and no signal is connected to the right inlet, the
initial value is 0 by default.

Output

signal  The difference between the two inputs.

Examples
cycle™ buzzs
phasor™ 440, —
— floemb™ 10 05 5 5
ey FWEDOED WA .Lii mix in an
=" 1. |from -1to+1 =" |inwerted sigmal
Negative DC offset Subtraction used to invert a signal before adding it in
See Also
+~ Add signals
-~ Signal subtraction (inlets reversed)
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Add signals

-+~

Note: Any signal inlet of any MSP object automatically uses the sum of all signals received in
that inlet. Thus, the +~ object is necessary only to show signal addition explicitly, or to add a
float or int offset to a signal.

Input
signal  In left inlet: The signal is added to the signal coming into the right inlet, or a
constant value received in the right inlet.
In right inlet: The signal is added to the signal coming into the right inlet, or a
constant value received in the left inlet.
float orint  In left inlet: An offset to add to the signal coming into the right inlet. If a
signal is also connected to the left inlet, a float or int is ignored.
In right inlet: An offset to add to the signal coming into the left inlet. If a
signal is also connected to the right inlet, a float or int is ignored.
Arguments
float orint  Optional. Sets an initial offset to add to the signal coming into the left inlet.
If a signal is connected to the right inlet, the argument is ignored. If no
argument is present, and no signal is connected to the right inlet, the initial
value is 0 by default.
Output
signal The sum of the two inputs.
Examples
crcle™ 440, | |crcle™ 220. crocle™ 440, cycle™ 100.
: g i H
= i |eycle™ 220, + 0.5
i3 H [ —=
: il Hame result -
= 0.5 ** 0.5 | withowt wsing +~ +7 0.3

Mix signals......or add a DC offset to a signal

14



Add signals

See Also

=~

Signal accumulator
Signal subtraction
Signal subtraction (inlets reversed)

15



Signal accumulator

Input
signal  Each sample of the input is added to all previous samplesto produce a running
sum. For instance, assuming the sum started at 0, an input signal consisting of
1,1,1,1 would produce 1,2,3,4 as an output signal.
bang  Resets the sum to 0.
set  The word set, followed by a number, sets the sum to that number.
bang  In left inlet: Outputs the currently stored value.
set ~ The word set, followed by a number, sets the stored value to that number,
without triggering output.
Arguments
fllat  Optional. Sets the initial value for the sum. The default is 0.
Output
signal Each sample of the output is the sum of all previous input samples.
Examples
:a;-:lc"’ if there iz amyr T2 offzet
2 in the input sigmal, the cheap distorion
+=" | number below will get synrthesis techmique
g reallyr lavge using +=~
289 . 247559 |
dac™
See Also
+~ Add signals
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Divide one signal
by another / ~

Note: Division is not a computationally efficient operation. The /~ object is optimized to
multiply a signal coming into the left inlet by the reciprocal of either the initial argument or
an int or float received in the right inlet. However, when two signals are connected, /~ uses the
significantly more inefficient division procedure.

Input

signal  In left inlet: The signal is divided by a signal coming into the right inlet, or a
constant value received in the right inlet.

In right inlet: The signal is used as the divisor, to be divided into the signal
coming into the left inlet, or the constant value received in the left inlet.

float orint  In left inlet: The number is divided by the signal coming into the right inlet.
If a signal is also connected to the left inlet, a float or int is ignored.

In right inlet: A number by which to divide the signal coming into the left
inlet. If a signal is also connected to the right inlet, a float or int is ignored.

Arguments

float orint ~ Optional. Sets an initial value by which to divide the signal coming into the
left inlet. If a signal is connected to the right inlet, the argument is ignored. If
no argument is present, and no signal is connected to the right inlet, the
initial value is 1 by default.

Output

signal  The ratio of the two inputs, i.e., the left input divided by the right input.

Examples
[z20. [|2. Sooo |zz20. |[.5 Soo00
1 1 1 1
reduce amplitwde sig” | [1ine™ 1. reduge am plitude sig” | [1ime™ 1.
cycle™ 440, | |/~ m:i;tm cycle™ 440, | [+~ m:i;tm
LA | = cycle™ 0. 0625 crcle™

It is more computationally efficient to use an equivalent multiplication when possible

17



Divide one signal

by another

See Also

I~ Signal division (inlets reversed)

¥ Multiply two signals

%~ Divide two signals, output the remainder

18



Is less than,
comparison of two signals

Input

signal  In left inlet: The signal is compared to a signal coming into the right inlet, or
a constant value received in the right inlet. If it is less than the value in the
right inlet, 1is sent out; otherwise, 0 is sent out.

In right inlet: The signal is used for comparison with the signal coming into
the left inlet.

flatorint  Inright inlet: A number to be used for comparison with the signal coming
into the left inlet. If a signal is also connected to the right inlet, a float or int is
ignored.

Arguments

float orint ~ Optional. Sets an initial comparison value for the signal coming into the left
inlet. 1 is sent out if the signal is less than the argument; otherwise, 0 is sent
out. If a signal is connected to the right inlet, the argument is ignored. If no
argument is present, and no signal is connected to the right inlet, the initial
value is 0 by default.

Output

signal  If the signal in the left inlet is less than the value in the right inlet, 1 is sent
out; otherwise, 0 is sent out.

Examples
Phasor™ 440, cycle™ 0.2
cycle™ 440, 1 ! Plavy™ asound
: i [+~ 40 ? .
o~ [T Jpise e | e
— H with wariable § +~ 50 'V -.]I.
pulze train + 5 | futy cyels L:r= quantization
Convert any signal to only 1 and 0 values
See Also
<=~ Is less than or equal to, comparison of two signals

19



Is less than,

comparison of two signals <~
>e~ Is greater than, comparison of two signals

>=n~ Is greater than or equal to, comparison of two signals

==~ Is equal to, comparison of two signals

=~ Not equal to, comparison of two signals

20



Is less than or equal to,
. . —n~
comparison of two signals

Input

signal  In left inlet: The signal is compared to a signal coming into the right inlet, or
a constant value received in the right inlet. If it is less than or equal to the
value in the right inlet, 1is sent out; otherwise, 0 is sent out.

In right inlet: The signal is used for comparison with the signal coming into
the left inlet.

flatorint  Inright inlet: A number to be used for comparison with the signal coming
into the left inlet. If a signal is also connected to the right inlet, a float or int is
ignored.

Arguments

float orint ~ Optional. Sets an initial comparison value for the signal coming into the left
inlet. 1is sent out if the signal is less than or equal to the argument; otherwise,
0 is sent out. If a signal is connected to the right inlet, the argument is
ignored. If no argument is present, and no signal is connected to the right
inlet, the initial value is 0 by default.

Output

signal  If the signal in the left inlet is less than or equal to the value in the right inlet,
1is sent out; otherwise, 0 is sent out.

Examples
[ 4. [ 6.
cycle™ 440,
Bereg  preccec) st
mde—uts detects when the right e T
=" | signal iz greater than or E =" 0.
H 2qual ta the letk I
: -;.l.;ﬂ' passes only the hottom
——  half of the sing v
See Also
<~ Is less than, comparison of two signals
>~ Is greater than, comparison of two signals
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Is less than or equal to,
comparison of two signals

—

S>=n~ Is greater than or equal to, comparison of two signals
==~ Is equal to, comparison of two signals
=~ Not equal to, comparison of two signals

22



Is equal to,
- , ——
comparison of two signals

Input

signal  In left inlet: The signal is compared to a signal coming into the right inlet, or
a constant value received in the right inlet. If it is equal to the value in the
right inlet, 1is sent out; otherwise, 0 is sent out.

In right inlet: The signal is used for comparison with the signal coming into
the left inlet.

float orint  In right inlet: A number to be used for comparison with the signal coming
into the left inlet. If a signal is also connected to the right inlet, a float or int is

ignored.

Arguments

float orint ~ Optional. Sets an initial comparison value for the signal coming into the left
inlet. 1 is sent out if the signal is equal to the argument; otherwise, 0 is sent
out. If a signal is connected to the right inlet, the argument is ignored. If no
argument is present, and no signal is connected to the right inlet, the initial

value is 0 by default.

Output

signal  If the signal in the left inlet is equal to the value in the right inlet, 1 is sent out;
otherwise, 0 is sent out.

Examples

[0, 1. 10000 0.5 |

1
W\ curve™ |detect when signal is
ey DtWreeD 025 amd 0.5

T0LES | [« 0.5
==" [_ |output iz 1 only = when zigmal is » 0.25
AHD ¢ 0.5, inpuks are

when input = 0
| él. | Lnthl,s-:--:-utpu.tisl

Detect when a signal equals a certain value, or when two signals equal each other

=
H.
%
]
et

" NS
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Is equal to,

comparison of two signals

——~

See Also

<~
<=~
>~

=~
change~
edge~

Is less than, comparison of two signals

Is less than or equal to, comparison of two signals

Is greater than, comparison of two signals

Is greater than or equal to, comparison of two signals
Not equal to, comparison of two signals

Report signal direction

Detect logical signal transitions

24



Is greater than,

. . :>f\!
comparison of two signals

Input

signal

In left inlet: The signal is compared to a signal coming into the right inlet, or a
constant value received in the right inlet. If it is greater than the value in the
right inlet, 1is sent out; otherwise, 0 is sent out.

In right inlet: The signal is used for comparison with the signal coming into
the left inlet.

flatorint  Inright inlet: A number to be used for comparison with the signal coming
into the left inlet. If a signal is also connected to the right inlet, a float or int is
ignored.
Arguments
float orint ~ Optional. Sets an initial comparison value for the signal coming into the left
inlet. 1 is sent out if the signal is greater than the argument; otherwise, 0 is
sent out. If a signal is connected to the right inlet, the argument is ignored. If
no argument is present, and no signal is connected to the right inlet, the
initial value is 0 by default.
Output
signal  If the signal in the left inlet is greater than the value in the right inlet, 1 is sent
out; otherwise, 0 is sent out.
Examples
pha=sor™ 440, cycle™ 0.2
cycle™ 4410, P . I — plar™ aszound
i — e : :
= e e e oy [
pulse train +* 5 | fury eyele EHJ quantization
Convert any signal to only 1 and 0 values
See Also
<~ Is less than, comparison of two signals

25



Is greater than,
comparison of two signals

<=~ Is less than or equal to, comparison of two signals
>=n~ Is greater than or equal to, comparison of two signals
==~ Is equal to, comparison of two signals

=~ Not equal to, comparison of two signals

sah~ Sample and hold

26



Is greater than or equal to,
comparison of two signals -

—

Input

signal

float or int

Arguments

float or int

Output

signal

Examples

In left inlet: The signal is compared to a signal coming into the right inlet, or
a constant value received in the right inlet. If it is greater than or equal to the
value in the right inlet, 1is sent out; otherwise, 0 is sent out.

In right inlet: The signal is used for comparison with the signal coming into
the left inlet.

In right inlet: A number to be used for comparison with the signal coming
into the left inlet. If a signal is also connected to the right inlet, a float or int is
ignored.

Optional. Sets an initial comparison value for the signal coming into the left
inlet. 1 is sent out if the signal is greater than or equal to the argument;
otherwise, 0 is sent out. If a signal is connected to the right inlet, the argument
is ignored. If no argument is present, and no signal is connected to the right
inlet, the initial value is 0 by default.

If the signal in the left inlet is greater than or equal to the value in the right
inlet, 1 is sent out; otherwise, 0 is sent out.

See Also

<=~
>~

cyzle™ 440,

]
ity 12E2 ks wrhem the 12k i —

"
[

= signaliz greater than ar E =" 10,
F

¢ equal ko bhe right 4

M passes cnlythetop
A

Is less than, comparison of two signals
Is less than or equal to, comparison of two signals
Is greater than, comparison of two signals
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Is greater than or equal to,
comparison of two signals

==~ Is equal to, comparison of two signals
=~ Not equal to, comparison of two signals
sah~ Sample and hold

28



Two-dimensional

wavetable

2d.wave~

Input

signal

float or int

rows

set

In left inlet: Input signal values progressing from 0 to 1 are used to scan a
specified range of samples in a buffer~ object. The output of a phasor~ can be
used to control 2d.wave~ as an oscillator, treating the range of samples in the
buffer~ as a repeating waveform. However, note that when changing the
frequency of a phasor~ connected to the left inlet of 2d.wave~, the perceived
pitch of the signal coming out of 2d.wave~ may not correspond exactly to the
frequency of phasor~ itself if the stored waveform contains multiple or partial
repetitions of a waveform. You can invert the phasor~ to play the waveform
backwards.

In 2nd inlet: Input signal values progressing from 0 to 1 are used to determine
which of the row(s) specified by the rows message will be used for playback.You
can invert the phasor~ to reverse the order in which row(s) are played.

In 3rd inlet: The start of the waveform as a millisecond offset from the
beginning of a buffer~ object’s sample memory.

In 4th inlet: The end of the waveform as a millisecond offset from the
beginning of a buffer~ object’s sample memory.

In 3rd or 4th inlets: Numbers can be used instead of signal objects to control
the start and end points of the waveform, provided a signal is not connected to
the inlet that receives the number.

The word rows, followed by an int, sets the number of rows a given range of an
audio file will be divided into. The phase input signal value received in the 2nd
inlet of 2d.wave~ determines which row(s) are used for playback. The default
value is 0.

The word set, followed by a symbol, sets the buffer~ used by 2d.wave~ for its
stored waveform. The symbol can optionally be followed by two values setting
new waveform start and end points. If the values are not present, the default
start and end points (the start and end of the sample) are used. If signal objects
are connected to the start and/or end point inlets, the start and/or end point
values are ignored.

29



Two-dimensional

wavetable

2d.wave~

Arguments

symbol

float or int

int

Output

signal

Obligatory. Names the buffer~ object whose sample memory is used by
2d.wave~ for its stored waveform. Note that if the underlying data in a buffer~
changes, the signal output of 2d.wave~ will change, since it does not copy the
sample data in a buffer~. 2d.wave~ always uses the first n channels of a multi-
channel buffer~, where n is the number of the 2d.wave~ object’s output
channels. The default number of channels, set by the third argument to the
2d.wave~ object, is 1.

Optional. After the buffer~ name argument, you can type in values for the
start and end points of the waveform, as millisecond offsets from the
beginning of a buffer~ object’s sample memory. By default the start point is 0
and the end point is the end of the sample. If you want to set a non-zero start
point but retain the sample end as the waveform end point, use only a single
typed-in argument after the buffer~ name. If a signal is connected to the start
point (middle) inlet, the initial waveform start point argument is ignored. If a
signal is connected to the end point (right) inlet, the initial waveform end point
is ignored. The number of channels in the buffer~ file and the number of rows
to be used may also be specified.

Optional. Sets the number of output channels, which determines the number
of outlets that the 2d.wave~ object will have. The maximum number of
channels is 8. The default is 1. If the audio file being played has more output
channels than the 2d.wave~ object, higher-numbered channels will not be
played. If the audio file has fewer channels, the signals coming from the extra
outlets of 2d.wave~ will be 0.

The portion of the buffer~ specified by the 2d.wave~ object’s start and end
points is scanned by signal values ranging from 0 to 1 in the 2d.wave~ object’s
inlet, and the corresponding sample value from the buffer~ is sent out the
2d.wave~ object’s outlet. If the signal received in the object’s inlet is a repeating
signal such as a sawtooth wave from a phasor~, the resulting output will be a
waveform (excerpted from the buffer~) repeating at the frequency
corresponding to the repetition of the input signal.

30



Two-dimensional

wavetable Zd .WaVEN

Examples

= zean throwgh the 2 aobs linearyr,

the 1 a2cis randomly. * load a soundfile.
p: 0. =5 [buffer™ foo |
1

L;E-h:a.schr” 0. 25| |[rand™ | [imfo™ foo |

abs" |t b -fl = plaws a soundfile as a
- 2-dimensional wavetahle

,,,,,,,,,,,,,,,,,, ey s S made uwp of 32 rows.
——

rrLrLrLTLY

[2d wave™ foo 0. O.2 | volume.
H
]
I = ztart awdio,
— |5tartwindn:uw|
F
L
ﬁac”

Loop through part of a sample, treating it as a variable-size wavetable

See Also

buffer~ Store audio samples

groove~ Variable-rate looping sample playback
phasor~ Sawtooth wave generator

play~ Position-based sample playback
wave~ Variable-size wavetable

Tutorial 15 Sampling: Variable-length wavetable
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Absolute value
of a signal

abs~

Input

signal  Any signal.

Arguments

None.

Output

signal A signal consisting of samples which are the absolute (i.e., non-negative)
value of the samples in the input signal.

Examples

E!J_;dc” 1

L

abs™ test magmitule of both
: positive and negakive
0.5 | sigmal values

ﬁ=

edge™ | bang when signal

exceeds 0.5 or 0.3

cycle™ 1. | flip negarive portion
————— of zigmal up into
abs™ posikive range

+¥ 1. | [440. |

- | to oreate a Dew

* control shape
cycle™

Convert negative signal values to positive signal values

See Also

avg~ Signal average
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Signal
arc-cosine function

acos~

Input

signal  Input to a arc-cosine function.

Arguments

None.

Output

signal  The arc-cosine of the input in radians.

Examples

cycle™ 1.345

..,

Using acos~ to create an inverse linear ramp in radians

See Also
acosh~ Signal hyperbolic arc-cosine function
os~ Signal cosine function (0-1 range)
cosh~ Signal hyperbolic cosine function
COSX~ Signal cosine function

33



Signal hyperbolic

arc-cosine function a COS h ~

Input

signal  Input to a hyperbolic arc-cosine function.

Arguments

None.

Output

signal  The hyperbolic arc-cosine of the input.

Examples
phasor™ 1
: |5tartwindnw |
+7 1 |5tnp |
i
i
dac™
1.3
]
See Also
acos~ Signal arc-cosine function
os~ Signal cosine function (0-1 range)
cosh~ Signal hyperbolic cosine function
COSX~ Signal cosine function
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Audio input

adc~

and on/off
Input
int A non-zero number turns on audio processing in all loaded patches. 0 turns
off audio processing in all loaded patches.
open  Opens the DSP Status window.
set  The word set, followed by two numbers, sets the logical input channel for
one of the object's signal outlets. The first number specifies the outlet
number, where 1is the leftmost outlet. The second number specifies the
logical input channel (from 1 to 512). If the second number is 0, the outlet
sends out the zero signal.
stat  Turns on audio processing in all loaded patches.
stop  Turns off audio processing in all loaded patches.

startwindow

wclose

(mouse)

Arguments

int

Output

signal

Turns on audio processing only in the patch in which this adc~ is located,
and in subpatches of that patch. Turns off audio processing in all other
patches.

Closes the DSP Status window if it is open

Double-clicking on adc~ opens the DSP Status window.

Optional. You can create a ad¢~ object that uses one or more audio input
channel numbers between 1 and 512. These numbers refer to logical
channels and can be dynamically reassigned to physical device channels of
a particular driver using either the DSP Status window, its I/O Mappings
subwindow, or an adstatus object with an input keyword argument. If the
computer’s built-in audio hardware is being used, there will be two input
channels available. Other audio drivers and/or devices may have more than
two channels. If no argument is typed in, ad¢~ will have two outlets,
initially set to logical input channels 1 and 2.

The signal arriving at the computer’s input is sent out, one channel per
outlet. If there are no typed-in arguments, the channels are 1 and 2,
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Audio input

and on/off adC"’

numbered left-to-right; otherwise the channels are in the order specified by
the arguments.

Examples
F P
tapin™ 300 record™ samplel
tapout™ S00
;
dac™ buffer™ =samplel 1000
Audio input for processing and recording
See Also
adstatus Access audio driver output channels
ezadc~ Audio on/off; analog-to-digital converter
dac~ Audio output and on/off
Audio I/0 Audio input and output with MSP
Tutorial 13 Sampling: Recording and playback
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Access audio driver

output channel adOUtPUt"’

Input

set

Arguments

int

Output

signal

Examples

The word set, followed by two numbers, assigns an audio driver output
channel to a signal outlet of the adoutput~ object. The first number is the
index of the outlet, where a value of 1 refers to the left outlet. The second
number is the index of the audio driver output device channel where 1
refers to the first channel. If the second number if 0, the specified outlet is
turned off and outputs a zero signal.

Optional. The arguments specify output channels of the current
audiodriver. There is no limit to the number of channels you can specify.
By default, adoutput~ creates two outlets and assigns the audio output from
channels 1 and 2 of the current audiodriver to them. Note that these
channel numbers are not the same as the logical channel numbers used by
the dac~ and adc~ objects, but represent the “physical” outputs of the driver
after any remapping has taken place. You configure the relationship
between logical dac~ channels and the audiodriver's real channels with the
I/0 Mappings subwindow of the DSP Status window.

Each outlet of adoutput~ outputs a signal from the assigned audiodriver
channel, delayed by the number of samples of the current signal vector
size.

cyrcle™ 200

adoutput™ * 0.5

SATRL TR T
-
L]
L1
L]
L]
L1
L]
L]
L1
|||:

retoute the outpuk of the [
dac~ back into msp.

N e e e

p.J‘
a
a
a2
a
-

o
0

Capture the output of physical DAC channels to record/re-process the output of your patch
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Access audio driver
output channel

adoutput~

See Also

adstatus
dac~

Report and control audio driver settings
Audio output and on/off

38



ADSR envelope

generator

adsr~

Input

signal

int or float

retrigger

legato

maxsustain

In left inlet: Any non-zero value x will trigger an envelope with amplitude
x. Like an adsr~ triggered by an input float, a zero value represents “note-
off” and will begin the release stage. Unlike the event-triggered model, a
signal-triggered adsr~ must receive a zero before it will retrigger.

In second inlet: sets the envelope’s attack time, in milliseconds.
In third inlet: sets the envelope’s decay time, in milliseconds.

In fourth inlet: sets the envelope’s sustain level, as a factor of the
amplitude. For example, a value of 0.5 means the sustain level will be half
of the amplitude height.

In fifth inlet: sets the envelope’s release time, in milliseconds.

In left inlet: Like an adsr~ object triggered by a signal input, an int or float
value triggers an envelope with the given amplitude. The envelope will
sustain until a zero is input to trigger the release stage, or until another
non-zero float retriggers the envelope.

In second inlet: sets the envelope’s attack time, in milliseconds.
In third inlet: sets the envelope’s decay time, in milliseconds.

In fourth inlet: sets the envelope’s sustain level, as a factor of the
amplitude. For example, a value of 0.5 means the sustain level will be half
of the amplitude height.

In fifth inlet: sets the envelope’s release time, in milliseconds.

The word retrigger, followed by a float, sets the amount of time taken to
ramp down to zero in the event of a retrigger while the envelope is active
(The default is 10 milliseconds). This ramping prevents clicking.

The word legato, followed by a 0 or a non-zero number, disables or enables
legato mode. If legato mode is enabled, the envelope will not drop to zero
in the event of a retrigger while the envelope is active—instead, the
envelope ramps to the new amplitude over the attack period.

The word maxsustain, followed by a float, sets the maximum amount of time
that the envelope will remain in the sustain stage. A negative number sets
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ADSR envelope

generator adsr~

no maximum—the envelope will remain forever in the sustain stage until a
note-off is received. To create a simple three-stage sustainless envelope (an
ADR), you can use the message maxsustain 0.0.

Arguments

flat  Optional. Four float arguments specify the initial values for the attack,
decay, sustain and release parameters.

Output
signal  Left outlet: the envelope.

Middle outlet: signals the beginning of an envelope by sending 1 when in
the attack, decay, or sustain stages and 0 otherwise (release, retrigger, or
inactive). You can use this outlet in conjunction with the sah~ object to
synchronize pitch (or other information) with the beginning of an
envelope with sample accuracy.

message  The right outlet sends mute messages suitable for managing internal poly~
instance muting with the thispoly~ object.

message  The fourth outlet responds to query messages for the various attributes (ie
getattack).
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ADSR envelope
adsr~

generator

Examples

§
§ zah™ passzes the

E new frequency

¥ when adsr™ zignals
b a

§

§

new envelope  [adsr~ 2. 100, 0.6 S00. |

g
i
by
] ; thispaly™
I
] F"""""""'"""E adsr™ was designed to
simplify muting and
busy-state interaction

with thispoly™

out™ 1

Use adsr~ to manage the polyphony and muting for a sampler or synthesizer patch internal
to a poly~ object

See Also

function Graphical breakpoint function editor
line~ Generate signal ramp or envelope
techno~ Signal-driven sequencer

zigzag~ A jumpy line~
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Report and control

audio driver settings adStatUS

The adstatus object controls different audio settings depending on the argument you use.
The possible arguments are listed in the Arguments section below.

Input

bang

override

int

set

float

reset or loadbang

In left inlet: Reports the current state of the setting. In many cases,
messages are sent out the adstatus object's left outlet to set a pop-up menu
object to display the current setting with a set message. In these cases, the
numerical value of the setting is sent out the adstatus object's right outlet.
The exact behaviors are listed in the Output section below.

In left inlet: The word override, followed by a 1, turns on override mode for
the setting associated with the object. When override mode is enabled, any
change to the setting is not saved in the MSP Preferences file. The message
override 0 turns override mode off. By default, override is off for all settings.
However, some settings are specific to audio drivers and may not be saved
by the driver.

In left inlet: Changes the setting. In most cases, the number will
correspond to the index of the menu item whose value was set by the bang
message to adstatus.

In right inlet: If the adstatus object is used with the input, iovs, output,
sigvs, sr settings, an int in the right inlet sets the value numerically rather
than by using a menu index (see the reset or loadbang message below). For all
other settings, a number in the right inlet behaves identically to one in the
left inlet.

In left inlet: The word set, followed by a number between 1 and 512,
changes the logical channel associated with an adstatus input or adstatus
output object. The current real audio driver input or output channel set for
the new logical channel is sent out the object's outlets.

Same as int.

For adstatus objects that work with pop-up menus, the reset or loadbang
messages output the necessary messages to make a pop-up menu that can
control the adstatus object. The clear message is sent out first, followed by
an append message for each menu item, followed by a set message to set the
displayed value of the menu based on the current value of the setting.
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Report and control
audio driver settings

adstatus

Argument
cpu

cpulimit

driver

info

input

iovs

latency
numinputs
numoutputs
optimize

option

optionname

output

overdrive

Behavior
None.

Sets the percentage of CPU utilization above which audio
processing will be suspended. A value of 0 turns off CPU
utilization limiting.

The number is interpreted as an index into the menu of
available audio drivers generated by adstatus driver. The
number loads the driver object corresponding to the menu
index.

None.

The number is interpreted as an index into the menu of
available audio input channels generated by adstatus input.
The number sets the object's assigned logical channel to
accept input from the driver's channel corresponding to the
menu index.

The number is interpreted as an index into the menu of
available I/O vector sizes generated by adstatus iovs. The
number sets the driver's I/ O vector size to the value of the
item at the specified menu index.

None.
None.
None.
0 turns optimize mode off, 1 turns optimize mode on.

The number is interpreted as an index into the menu of
choices for the specified option generated by adstatus
option. The number sets the option to the value that
corresponds with the menu index.

None.

The number is interpreted as an index into the menu of
available audio output channels generated by adstatus
output. The number sets the object's assigned logical
channel to output to the driver's channel corresponding to
the menu index.

0 turns overdrive mode off, 1 turns overdrive mode on.
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Report and control
audio driver settings

adstatus

Arguments

various

sigvs

Sr

switch
takeover

timecode

The number is interpreted as an index into the menu of
available signal vector sizes generated by adstatus sigvs. The
number sets the current signal vector size to the value of the
item at the specified menu index.

The number is interpreted as an index into the menu of
available sampling rates generated by adstatus sr. The
number sets the current sampling rate to the value of the
item at the specified menu index.

0 turns the DSP off, 1 turns it on.
0 turns scheduler in audio interrupt mode off, 1 turns it on.

0 turns timecode output off, 1 turns it on.

Obligatory. The first argument is a symbol that specifies the setting to be
controlled by the adstatus object. Some settings require an additional int
argument. The possible settings are:

cpu

cpulimit

driver

info

input

jovs

latency

numinputs

Reports current CPU utilization.

Reports and sets the CPU utilization limit as a percentage
from 0-100.

Lists the available audio drivers and allows the current one
to be changed.

Reports the number of function calls and signals used in the
top level DSP chain.

Requires an additional argument specifying a logical
channel number (used by the adc~ object) between 1 and
512. Lists the available audio driver input channels and
allows the current setting to be changed.

Reports the available I/O vector sizes of the current audio
driver and allows the current I/O vector size setting to be
changed.

If supported by the audio driver, reports the input and
output latencies of the driver in samples.

Reports the number of input channels of the current audio
driver.
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Report and control
audio driver settings

adstatus

Output

various

numoutputs

optimize

option

optionname

output

overdrive

sigvs

Sr

switch
takeover

timecode

Reports the number of output channels of the current audio
driver.

Turns the optimization flag on or off. On the Macintosh,
this is used to control the use of Altivec (G4 processor)
optimizations.

Requires an additional argument specifying the option
number (starting at 1). If the current audio driver uses the
numbered option, reports the available choices for setting
the value of the option.

Requires an additional argument specifying the option
number (starting at 1). If the current audio driver uses the
numbered option, the name of the option is reported.

Requires an additional argument specifying a logical
channel number (used by the dac~ object) between 1 and
512. Lists the available audio driver output channels and
allows the current setting to be changed.

Controls the setting of overdrive mode (where the scheduler
runs in a high-priority interrupt).

Reports the available signal vector sizes and allows the
current signal vector size setting to be changed.

Reports the available sampling rates and allows the current
sampling rate setting to be changed.

Turns the DSP on or off.
Controls the setting of scheduler in audio interrupt mode.

If supported by the audio driver, reports the current
timecode value.

Out left outlet: For many settings, a series of messages intended to set up a
pop-up menu object are sent out the left outlet when the reset or loadbang
message is received by adstatus. See the reset message in the Input section
for more details.

The following settings have a menu-style output: driver, input, iovs, optimize,
output, sigvs, sr, switch, and takeover.
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Report and control
audio driver settings

adstatus

set

int or float

Out left outlet: When a bang message is received or when the value of the
setting that has a menu-style output is changed, the word set, followed by a
number with a menu item index (starting at 0) is sent out. Here are details
of outputs from the left outlet for specific settings with menu-style

outputs:
driver

input

iovs
optimize
option

optionname

output

overdrive
sigvs

Sr

switch

takeover

Lists all current audio driver choices.

Lists audio input channels for the audio driver currently in
use.

Lists I/O vector sizes for the audio driver currently in use.
Creates an On/Off menu for use with this setting.
Creates a list of choices for the specified option.

Sets a menu that names the specified option. Intended for
use with a pop-up menu object in label mode.

Lists audio output channels for the audio driver currently in
use.

Creates an On/Off menu for use with this setting.
Lists signal vector sizes for the audio driver currently in use.

Lists sampling rates available for the audio driver currently
in use.

Creates an On/Off menu for turning the DSP on and off.

Creates an On/Off menu for switching scheduler in audio
interrupt mode.

Out left outlet: For objects that don't use a menu-style output, the current
value of the setting is sent out the left outlet. Here are details for specific

settings:

cpu

cpulimit

info

latency

Reports CPU utilization as a percentage (normally from 0
to 100).
Reports the current CPU utilization limit.

Reports the number of function calls used in the top-level
DSP chain.

If supported by the audio driver, reports the input latency of
the audio driver.
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Report and control
audio driver settings

adstatus

int or float

numinputs
numoutputs

timecode

Reports the number of inputs in the current audio driver.
Reports the number of outputs in the current audio driver.

If supported by the audio driver, reports the current
timecode as a list in the following format:

1. time code sample count most significant word
2. time code sample count least significant word
3. time code subframes

4. time code flags

5. time code frame rate

Out right outlet: Here are the objects that output something out the value
outlet of the object:

info

iovs
sigvs
option
switch
takeover

input

output

overdrive
St

numinputs

numoutputs

overdrive

Reports the number of signals used in the top-level DSP
chain.

Reports the current I/O vector size.

Reports the current signal vector size.

Reports the menu item index of the option's current value.
Reports the current on/off setting of the DSP.

Reports the current on/off setting of takeover mode.

Reports the current input channel for the specified logical
channel.

Reports the current output channel for the specified logical
channel.

Reports the current on/off setting of overdrive mode.
Reports the current sampling rate.

Reports the number of inputs in the current audio driver
(same as left outlet).

Reports the number of outputs in the current audio driver
(same as left outlet).

Reports the current on/off setting of overdrive mode.
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Report and control

audio driver settings adStatUS

Examples
metro 250 loadbang
I T=
adstatus cpu adstatws ophtion 0O adstatus =r
!
E [Built—in cI <] find out the ewrent 44100
msp sampling rate
checlk the epu usage select our Bound Manager inpt when wour pateh
of your pateh. source from within wour patch. OPRLS,

adstatus lets you monitor and change audio parameters from within your patch.

See Also

dspstate~ Report current DSP setting
adoutput~ Access audio driver output channels
Audio I/0 Audio input and output with MSP
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Allpass filter

allpass~

Input

signal

float or int

clear

Arguments

float

Output

signal

In left inlet: Any signal to be filtered. The filter mixes the current input
sample with an earlier output sample, according to the formula:

yn = -gxn + xn-(DR/1000) +gyn-(DR/1000)
where R is the sampling rate and D is a delay time in milliseconds.

In middle inlet: Delay time (D) in milliseconds for a past output sample to
be added into the current output.

In right inlet: Gain coefficient (g), for scaling the amount of the input and
output samples to be sent to the output.

The filter parameters in the middle and right inlets may be specified by a
float or int instead of a signal. If a signal is also connected to the inlet, the
float orint is ignored.

Clears the allpass~ object’s memory of previous outputs, resetting them to
0.

Optional. Up to four numbers, to set the maximum delay time and initial
values for the delay time D and gain coefficient g. If a signal is connected
to a given inlet, the coefficient supplied as an argument for that inlet is
ignored. If no arguments are present, the maximum delay time defaults to
10 milliseconds.

The filtered signal.
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Allpass filter

allpass~

Examples
I like a handelap
noise™ [[1ine™
;N o Delar Feedback gain = Delay Feedback gain
: e | Foes | 2dc”]  p2mo. | o
allpas=s™ 25 allpa==" 500
H ¢
dac™ dac™

Short delay with feedback to blur the input sound, or longer delay for discrete echoes

See Also

biquad~ Two-pole two-zero filter

comb~ Comb filter

lores~ Resonant lowpass filter

reson~ Resonant bandpass filter

teeth~ Comb filter with feedforward and feedback delay control
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Signal .
arc-sine function asin~

Input

signal  Input to a arc-sine function.

Arguments

None.

Output

signal  The arc-sine of the input in radians.

Examples

cycle™ 1,345

[

asin~ lets you create linear ramps in radians in the range -F0—X2

See Also

asinh~ Signal hyperbolic arc-sine function
sinh~ Signal hyperbolic sine function
sinx~ Signal sine function
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Signal hyperbolic

[ ]
arc-sine function aSInh~

Input

signal  Input to a hyperbolic arc-sine function.

Arguments

None.

Output

signal  The hyperbolic arc-sine of the input in radians.

Examples
phasor™ 1
;N i |startwindnw |
. EEHEIIII
=" 3.141593
asinh™ dac™
H
See Also
asin~ Signal arc-sine function
sinh~ Signal hyperbolic sine function
sinx~ Signal sine function

52



Signal arc-tangent

function (two variables) ata n2~

Input
signal  In left input: y value input to an arc-tangent function.

In right input: x value input to an arc-tangent function.

Arguments

None.

Output

signal  The arc-tangent input values (i.e. Arc-tangent(y/x)).

Examples

= phaza affzak.

[0 |[o.25 [[o.5 [{o.75 |

|cych” 1.|cych”1.

;;;;;;;;;;;;

e
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
i

)
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]

~riTiTLTLY

|5tartwindnw|

i B
—
fi1]
=
[}
a|

atan2~ Calculate the angle of two points around an origin (0, 0), in radians

See Also

atan~ Signal arc-tangent function

atanh~ Signal hyperbolic arc-tangent function
tanx~ Signal tangent function
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Signal
arc-tangent function

atan~

Input

signal  Input to a arc-tangent function.

Arguments

None.

Output

signal  The arc-tangent of the input.

Examples
crcle™ 430700012
L™ 1024 1024 0
|5t.art.win-in:-w| ’:w
;tan’" p_]].-ase resporLse af a
—_— sigmal [in radiams].
dac™| [ »0. 785396 |
atan~ performs the arctangent function on a signal
See Also
atanh~ Signal hyperbolic arc-tangent function
atan2~ Signal arc-tangent function (two variables)
tanh~ Signal hyperbolic tangent function
tanx~ Signal tangent function

54



Signal hyperbolic

arc-tangent function atanh ~

Input
signal  Input to a hyperbolic arc-tangent function.
Arguments
None.
Output
signal The hyperbolic arc-tangent of the input.
Examples
rha=or™ 1
;~ o |5tartwinﬂnw |
|5tnp |
dac™
2
-2
asympkotic arovnd -1 and 1
See Also
atan~ Signal arc-tangent function
atan2~ Signal arc-tangent function (two variables)
tanh~ Signal hyperbolic tangent function
tanx~ Signal tangent function
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Convert linear amplitude to a
signal-rate deciBel value atOdb~

Input

signal A signal representing a linear amplitude value. It is converted to a
gain/attenuation, expressed in deciBels, and output as a signal.

Arguments
None.
Output
signal  The gain or attenuation from unity gain, expressed in deciBels, is output as a
signal.
Examples
oo |
dB
Old-fashioned, no-nonsense numerical conversion.
See Also
expr Evaluate a mathematical expression
atodb Convert linear amplitude to a deciBel value
dbtoa Convert a deciBel value to linear amplitude
dbtoa~ Convert a deciBel value to linear amplitude at signal rate
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Multi-mode
signal average

average~

Input
signal

int
bipolar
absolute

ms

Arguments

int

symbol

Output

float

Examples

The signal to be averaged.

Sets the interval in samples used for each of the three modes of signal
averaging. The default value is 100.

Sets bipolar averaging mode (default). In bipolar mode, the sample values
are averaged.

Sets absolute averaging mode. This mode averages the absolute value of the
incoming samples.

Sets root mean square (RMS) averaging mode. This mode computes the
square root of the average of the sample values squared.

The RMS mode of the average~ object is more CPU-intensive than the
bipolar and absolute modes.While RMS values are often used to measure
signal levels, the absolute mode often works as well as the RMS mode in
many level-detection tasks.

Optional. Sets the maximum averaging interval in samples. The default
value is 100.

Optional. Sets the averaging mode, as defined above. The default is bipolar.

The running average value of the input signal averaged over the specified
number of samples.

noise”™ |]:nipn:-1&r| |a]:u5u:ulutel |rm5| syrteh modes
) 1 1 ]

arverage” 100000 adding wp enough random
A samples between -1 and 1, o
|-> 0. 00463 | end up with eloze o nothing

Running average of a signal across n samples
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Multi-mode
signal average

average~

See Also

avg~
meter~

Signal average
Visual peak level indicator
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Signal average

avg~

Input

bang  Triggers a report of the average (absolute) amplitude of the signal received
since the previous bang, and clears the avg~ object’s memory in preparation for
the next report.

signal The signal to be averaged.

Arguments

None.

Output

fllat ~ When bang is received in the inlet, avg~ reports the average amplitude of the
signal received since the previous bang.

Examples

el L L:-zll- |

* metro 300 | [adc™

avg. amplitude
avg” differs from avg”
[» 0. 636615 Ppeak amplitude > 0. 243763

Report the average (absolute) amplitude of a signal

See Also

average~ Multi-mode signal average
avg~ Signal average

meter~ Visual peak level indicator
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Define a switchable part
of a signal network

begin~

Input

None.
Arguments

None.
Output

signal  begin~ outputs a constant signal of 0. It is used to designate the beginning
of a portion of a signal network that you wish to be turned off when it’s
not needed. You connect the outlet of begin~ to the signal inlet of another
object to define the beginning of a signal network that will eventually pass
through a gate~ or selector~. One begin~ can be used for each gate~ or
selector~ signal inlet. When the signal coming into gate~ or selector~ is
shut off, no processing occurs in any of the objects in the signal network
between the begin~ and the gate~ or selector~.

Examples
begin™ | woise~ and sig~ thiz processing  |begin®™ tl'?j processing
. igmore sigmal inpout will stop when 3 will go on always
noise™ itz inlet is elosed |=ig™ 1000. =ig™ =2000.
i b
reson” 0.3 2000, 200, 1|2 la™ le™
|;| ‘ . . 0|1 ][z cycle cycle
i Tabe~ 15 shut, 0 processing ’ -
gate™ | jp these objects stops selector™ 2
See Also
selector~ Assign one of several inputs to an outlet
gate~ Route a signal to one of several outlets
Tutorial 5 Fundamentals: Turning signals on and off
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Two-pole,
two-zero filter

biquad~

Input

signal

float

list

clear

Arguments

float

Output

signal

In left inlet: Signal to be filtered. The filter mixes the current input sample
with the two previous input samples and the two previous output samples
according to the formula: yn = aOxn + alxn-1 + a2xn-2 - blyn-1 - b2yn-2.

In 2nd inlet: Amplitude coefficient a0, for scaling the amount of the
current input to be passed directly to the output.

In 3rd inlet: Amplitude coefficient al, for scaling the amount of the
previous input sample to be added to the output.

In 4th inlet: Amplitude coefficient a2, for scaling the amount of input
sample n-2 to be added to the output.

In 5th inlet: Amplitude coefficient b1, for scaling the amount of the
previous output sample to be added to the current output.

In right inlet: Amplitude coefficient b2, for scaling the amount of output
sample n-2 to be added to the current output.

The coefficients in inlets 2 to 6 may be specified by a float instead of a
signal. If a signal is also connected to the inlet, the float is ignored.

The five coefficients can be provided as a list in the left inlet. The first
number in the list is coefficient a0, the next is al, and so on. If a signal is
connected to a given inlet, the coefficient supplied in the list for that inlet
is ignored.

Clears the biquad~ object’s memory of previous inputs and outputs,
resetting xn-1, xn-2, yn-1, and yn-2 to 0.

Optional. Up to five numbers, to set initial values for the coefficients a0,
al, a2, bl, and b2. If a signal is connected to a given inlet, the coefficient
supplied as an argument for that inlet is ignored.

The filtered signal.
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Two-pole,

two-zero filter biquad ~

Examples

e o N o
cycle™ 110, control smplkude of = =
‘}r delared amples cycle 0.3 ||eycle n.z
S |o.2 o.o= o.o1 _ % [ : [
>~ 0. ||0.66 0.93 [nodise™|[p0. 66| [+~ | |
r— Filtered : | t s
bigquad™ pulse train bigquad™

Filter coefficients may be supplied as numerical values or as varying signals

See Also

buffir~ Buffer-based FIR filter

cascade~ Cascaded series of biquad filters

comb~ Comb filter

filtergraph~ Graphical filter editor

lores~ Resonant lowpass filter

onepole~ Single-pole lowpass filter

reson~ Resonant bandpass filter

teeth~ Comb filter with feedforward and feedback delay control
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Bitwise and .
of floating point signals bltand~

The bitand~ object performs a bitwise intersection (a bitwise “and”) on two incoming
floating-point signals as either raw 32-bit data or as integer values. The output is a
floating-point signal composed of those bits which are 1 in both numbers.

Input

signal  In left inlet: The floating-point signal is compared, in binary form, with
the floating-point signal in the right inlet. The signal can be treated as
either a floating-point signal or as an integer.

In right inlet: The floating-point signal to be compared with the signal in
the left inlet. The signal can be treated as either a floating-point signal or
as an integer.

The raw floating-point signal bit values are expressed in the following
form:

<1 sign bit> <8 exponent bits> <23 mantissa bits>

int  Inright inlet: An integer value can be used as a bitmask when supplied to
the right inlet of the bitand~ object, provided that the proper mode is set.

bits:  In left inlet: The word bits, followed by a list containing 32 ones or zeros,
specifies a bitmask to be used by bitand~. Alternately, a bitmask value can
be set by using an int value in the right inlet.

mode  In left inlet: The word mode, followed by a zero or one, specifies whether
the floating signal or floating-point values will be processed as a raw 32-bit
floating-point value or converted to an integer value for the bitwise
operation. The modes of operation are:

Mode Description

0 Treat both floating-point signal inputs as raw 32-bit values
(default).

1 Convert both floating-point signal inputs to integer values.

2 Treat the floating-point signal in the left inlet as a raw 32-

bit value and treat the value in the right inlet as an integer.

3 Convert the floating-point signal in the left inlet to an
integer and treat the right input as a raw 32-bit value.

63



Bitwise and

of floating point signals bltand~

Arguments

int

int

Output

signal

Examples

Note: If you convert the floating-point signal input to an int and then
convert it back, the resulting floating-point value will retain only 24 bits
of integer resolution.

Optional. Sets the bitmask to be used by the bitand~ object. The default is
0. An integer value can be used as a bitmask regardless of the mode; the
binary representation of this integer is the bitmask.

Optional. Specifies whether the floating-point signal or floating-point
values will be processed as raw 32-bit floating-point values or converted to
integer values for the bitwise operation. The modes of operation are:

Mode Description

0 Treat both floating-point signal inputs as raw 32-bit values
(default).

1 Convert both floating-point signal inputs to integer values.

2 Treat the floating-point signal in the left inlet as a raw 32-
bit value and the value in the right inlet as an integer.

3 Convert the floating-point signal in the left inlet to an
integer and treat the right input as a raw 32-bit value.

The two floating-point signals or ints received in the inlets are compared,
one bit at a time. If a bit is 1 in both numbers, it will be 1 in the output
number, otherwise it will be 0 in the output floating-point signal.

[ 1

-

cycle™ 440,
sig” 1 zig” 1 |
7 1] =
bitand™ 0 1| Titwiseand bitand™ | useaninteger
1 aperation on as a bitmask
| 1. | signals as inkegers
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Bitwise and .
of floating point signals bltand~

See Also

bitshift~ Bitwise shifting of a floating-point signal
bitor~ Bitwise “or” of floating-point signals

bitxor~ Bitwise “exclusive or” of floating-point signals
bitnot~ Bitwise inversion of a floating-point signal
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Bitwise inversion o
of a floating point signal blt“Ot"’

The bitnot~ object performs a bitwise inversion on an incoming floating-point signal as
either raw 32-bit data or as an integer value. All bit values of 1 are set to 0, and vice versa.

Input

signal

mode

Arguments

int

Output

signal

The bitnot~ object can perform bit inversion on either a floating-point
signal as bits, or as an integer.

Floating-point signal bit values are expressed in the following form:

<1 sign bit> <8 exponent bits> <23 mantissa bits>

In left inlet: The word mode, followed by a zero or one, specifies whether
the floating signal or floating-point value will be processed as a raw 32-bit
floating-point value or converted to an integer value for bit inversion. The
modes of operation are:

Mode Description

0 Treat floating-point signal input as a raw 32-bit value
(default).

1 Convert the floating-point signal input to an integer value.

Note: If you convert the floating-point signal input to an int and then
convert it back, the resulting floating-point value will retain only 24 bits
of integer resolution.

Optional. Specifies whether the floating-point signal or floating-point
value will be processed as a raw 32-bit floating-point value or converted to
an integer value for bit inversion. The modes of operation are:

Mode Description

0 Treat floating-point signal input as a raw 32-bit value
(default).

1 Convert the floating-point signal input to an integer value.

The resulting bit inverted floating-point signal.
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Bitwise inversion
of a floating point signal

bitnot~

Examples

sfplay™

- —
bitnot™

hikwise ot operation
ona igmalas bits

See Also

bitshift~
bitor~
bitxor~
bitand~

-

sig” 1

bitnot™ 0 1

bikwrise ok aperation
on a signal as an integer

4

E—

Bitwise shifting of a floating-point signal
Bitwise “or” of floating-point signals

Bitwise “exclusive or” of floating-point signals
Bitwise “and” of floating-point signals
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Bitwise or

of floating point signals bltor~

The bitor~ object performs a bitwise “or” on two incoming floating-point signals as either
raw 32-bit data or as integer values. The bits of both incoming signals are compared, and a
1is output if either of the two bit values is 1. The output is a floating-point signal
composed of the resulting bit pattern.

Input

signal

int

bits

mode

In left inlet: The floating-point signal is compared, in binary form, with
the floating-point signal in the right inlet. The signal can be treated as
either a floating-point signal or as an integer.

In right inlet: The floating-point signal to be compared with the signal in
the left inlet. The signal can be treated as either a floating-point signal or
as an integer.

The raw floating-point signal bit values are expressed in the following
form:

<1 sign bit> <8 exponent bits> <23 mantissa bits>

In right inlet: An integer value can be used as a bitmask when supplied to
the right inlet of the bitor~ object, provided that the proper mode is set.

In left inlet: The word bits, followed by a list containing 32 ones or zeros,
specifies a bitmask to be used by bitor~. Alternately, a bitmask value can be
set by using an int value in the right inlet.

In left inlet: The word mode, followed by a zero or one, specifies whether
the floating signal or floating-point values will be processed as raw 32-bit
floating-point values or converted to integer values for the bitwise
operation. The modes of operation are:

Mode Description

0 Treat both floating-point signal inputs as raw 32-bit values
(default).

1 Convert both floating-point signal inputs to integer values.

2 Treat the floating-point signal in the left inlet as a raw 32-

bit value and the value in the right inlet as an integer.

3 Convert the floating-point signal in the left inlet to an
integer and treat the right input as a raw 32-bit value.
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Bitwise or

of floating point signals bltor~

Arguments

int

int

Output

signal

Examples

Note: If you convert the floating-point signal input to an int and then
convert it back, the resulting floating-point value will retain only 24 bits
of integer resolution.

Optional. Sets the bitmask to be used by the bitor~ object. The default is 0.
An integer value can be used as a bitmask regardless of the mode; the
binary representation of this integer is the bitmask.

Optional. Specifies whether the floating-point signal or floating-point
values will be processed as raw 32-bit floating-point values or converted to
integer values for the bitwise operation. The modes of operation are:

Mode Description

0 Treat both floating-point signal inputs as raw 32-bit values
(default).

1 Convert both floating-point signal inputs to integer values.

2 Treat the floating-point signal in the left inlet as a raw 32-

bit value and the value in the right inlet as an integer.

3 Convert the floating-point signal in the left inlet to an
integer and treat the right input as a raw 32-bit value.

The two floating-point signals or ints received in the inlets are compared,
one bit at a time. If a bit is 1 in either one of the numbers, it will be 1in
the output number, otherwise it will be 0 in the output number. The output
is a floating-point signal composed of the resulting bit pattern.

o v

cycle™ 440,

sig” 1 sig” 1
1 1]

~rrry

bitwor™ 0 1 bitwrize xar

bitxor™ | useaninteger

operation on —————————— .
H E ar a bitmask

0. | signals as integers
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Bitwise or

of floating point signals bltor~

See Also

bitshift~ Bitwise shifting of a floating-point signal
bitand~ Bitwise “and” of floating-point signals

bitxor~ Bitwise “exclusive or” of floating-point signals
bitnot~ Bitwise inversion of a floating-point signal
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Bit shifting

for floating point signals bltShIft~

Input

signal

mode

shift

Arguments

int

The bitshift~ object performs bit shifting on a floating-point signal as
either raw 32-bit data or as an integer value.

floating-point signal bit values are expressed in the following form:

<1 sign bit> <8 exponent bits> <23 mantissa bits>

In left inlet: The word mode, followed by a zero or one, specifies whether
the floating signal or floating-point value will be processed as a raw 32-bit
floating-point value or converted to an integer value for bit shifting. The
modes of operation are:

Mode Description

0 Treat floating-point signal input as a raw 32-bit value
(default).

1 Convert the floating-point signal input to an integer value.

Note: If you convert the floating-point signal input to an int and then
convert it back, the resulting floating-point value will retain only 24 bits
of integer resolution.

In left inlet: The word shift, followed by a positive or negative number,
specifies the number of bits to be shifted on the incoming floating-point
signal. Positive number values correspond to left shifting that number of
bits (i.e., Left shifting a number #n places is the same as dividing it by 2#).
Negative numbers correspond to right shifting that number of bits (i.e.,
Right shifting a number n places is the same as dividing it by 2#).

Optional. Sets the number of bits to be shifted on the incoming floating-
point signal. Positive shift values correspond to left shifting that number
of bits, negative shift values correspond to right shifting that number of
bits.
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Bit shifting

for floating point signals bltShIft~

int  Optional. Specifies whether the floating signal or floating-point value will

be processed as a raw 32-bit floating-point value or converted to an integer
value for bit shifting. The modes of operation are:

Mode Description

0 Treat floating-point signal input as a raw 32-bit value

(default).

Convert the floating-point signal input to an integer value.

Output
signal  The resulting bit shifted floating-point signal.

Examples

b2 | Bt

I fplay™
sige 1 [shift 1] —
¥ | 3 bitwise shift operation
- —— bitwise shift cperation ! ona signalas an integer
];'1t'5hlft' 11 on a signal ar an inkeger ];it-Shi.‘Et-” 110
24 |
See Also
bitand~ Bitwise “and” of floating-point signals
bitor~ Bitwise “or” of floating-point signals
bitxor~ Bitwise “exclusive or” of floating-point signals
bitnot~

Bitwise inversion of a floating-point signal
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Bitwise exclusive or

of floating point signals bltxor~

The bitxor~ object performs a bitwise “exclusive or” on two incoming floating-point
signals as either raw 32-bit data or as integer values. The bits of both incoming signals are
compared, and the corresponding output bit will be set to 1 if the two bit values are
different, and 0 if the two values are the same. The output is a floating-point signal
composed of the resulting bit pattern.

Input

signal

int

bits

mode

In left inlet: The floating-point signal is compared, in binary form, with
the floating-point signal in the right inlet. The signal can be treated as
either a floating-point signal or as an integer.

In right inlet: The floating-point signal to be compared with the signal in
the left inlet. The signal can be treated as either a floating-point signal or
as an integer.

The raw floating-point signal bit values are expressed in the following
form:

<1 sign bit> <8 exponent bits> <23 mantissa bits>

In right inlet: An integer value can be used as a bitmask when supplied to
the right inlet of the bitxor~ object, provided that the proper mode is set.

In left inlet: The word bits, followed by a list containing 32 ones or zeros,
specifies a bitmask to be used by bitxor~. Alternately, a bitmask value can
be set by using an int value in the right inlet.

In left inlet: The word mode, followed by a zero or one, specifies whether
the floating signal or floating-point values will be processed as raw 32-bit
floating-point values or converted to integer values for the bitwise
operation. The modes of operation are:

Mode Description

0 Treat both floating-point signal inputs as raw 32-bit values
(default).

1 Convert both floating-point signal inputs to integer values.

2 Treat the floating-point signal in the left inlet as a raw 32-

bit value and treat the value in the right inlet as an integer.
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Bitwise exclusive or

of floating point signals bltxor~

Convert the floating-point signal in the left inlet to an
integer and treat the right input as a raw 32-bit value.

Note: If you convert the floating-point signal input to an int and then

convert it back, the resulting floating-point value will retain only 24 bits
of integer resolution.

Output
signal  The two floating-point signals or ints received in the inlets are compared,
one bit at a time. A 1is output if the two bit values are different, 0 if they
are the same. The output is a floating-point signal composed of the
resulting bit pattern.
Examples
THE T Syoie a0
role .
zig™ 1 =ig™ 1 :
bitzor™ 0 1 'I:-:i.l:w'.is-.z wor bitxor™ | uzeaninteger
H Cpartion on a* a bitmask
| 0. | signals as inkegers
See Also
bitshift~ Bitwise shifting of a floating-point signal
bitand~ Bitwise “and” of floating-point signals
bitor~ Bitwise “or” of floating-point signals
bitnot~

Bitwise inversion of a floating-point signal
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Store audio samples b
uffer~

Input

bang

clear

clearlow

filetype

import

Redraws the contents of the buffer~ object’s waveform display window. You
can open the display window by double-clicking on the buffer~ object.

Erases the contents of buffer~.

Erases the contents of the buffer like the dear message, but performs the
clear as a low-priority task.

The word filetype, followed by symbol which specifies an audio file format,
sets the file type used by the buffer~ object. The default file type is
ATFF.Supported file types are identified as follows:

aiff Apple Interchange File Format (default)
sd2 Sound Designer II (Macintosh only)
wave WAVE

raw raw

au NeXT/Sun

The word import, followed by a filename, reads that file into buffer~
immediately if it exists in Max’s search path without opening the Open
Document dialog box. Without a filename, import brings up an Open
Document dialog box allowing you to choose a file. The imported file
retains the sampling rate and word size of the original file, but looping
points and markers are not imported. The filename may be followed by a
float indicating a starting time in the file, in milliseconds, to begin
reading. (The beginning of the file is 0.)

The buffer~ object uses QuickTime to convert a media file (including MP3
files) into the sample memory of a buffer~, and requires that QuickTime be
installed on your system. If you are using Max on Windows, we
recommend that you install QuickTime and choose a complete install of all
optional components.

Since the import message uses QuickTime, which specifies units of time for
all files as 1/600 of a second rather than milliseconds, importing is not
guaranteed to start at the specified offset with millisecond accuracy. The
starting time may be followed by a float duration, in milliseconds, of
sound to be read into buffer~. This duration overrides the current size of the
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Store audio samples b
uffer~

name

open

read

object’s sample memory. If the duration is negative, buffer~ reads in the
entire file and resizes its sample memory accordingly. If duration

argument is zero or not present, the buffer~ object’s sample memory is not
resized if the audio file is larger than the current sample memory size. The
duration may be followed by a number of channels to be read in. If the
number of channels is not specified, buffer~ reads in the number of
channels indicated in the header of the audio file. Whether or not the
number of channels is specified in the read message, the previous number of
channels in a buffer~ is changed to the number of channels read from the

file.

The word name, followed by a symbol, changes the name by which other
objects such as cycle~, groove~, lookup~, peek~, play~, record~, and wave~
can refer to the buffer~. Objects that were referring to the buffer~ under its
old name lose their connection to it. Every buffer~ object should be given a
unique name; if you give a buffer~ object a name that already belongs to
another buffer~, that name will no longer be associated with the buffer~ that
first had it.

Opens the buffer~ sample display window or brings it to the front if it is
already open.

Reads an AIFF, Next/Sun, WAV file, or Sound Designer II file (Macintosh
only) into the sample memory of the buffer~. The word read, followed by a
filename, reads that file into buffer~ immediately if it exists in Max’s search
path without opening the Open Document dialog box. Without a
tilename, read brings up a standard Open Document dialog box allowing
you to choose a file. The filename may be followed by a float indicating a
starting time in the file, in milliseconds, to begin reading. (The beginning
of the file is 0.) The starting time may be followed by a float duration, in
milliseconds, of sound to be read into buffer~. This duration overrides the
current size of the object’s sample memory. If the duration is negative,
buffer~ reads in the entire file and resizes its sample memory accordingly. If
duration argument is zero or not present, the buffer~ object’s sample
memory is not resized if the audio file is larger than the current sample
memory size. The duration may be followed by a number of channels to be
read in. If the number of channels is not specified, buffer~ reads in the
number of channels indicated in the header of the audio file. Whether or
not the number of channels is specified in the read message, the previous
number of channels in a buffer~ is changed to the number of channels read
from the file.
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Store audio samples b
uffer~

readagain

replace

samptype

set

size

Reads sound data from the most recently loaded file (specified in a previous
read or replace message).

Same as the read message with a negative duration argument. replace,
followed by a symbol, treats the symbol as a filename located in Max’s file
search path. If no argument is present, buffer~ opens a standard open file
dialog showing available audio files. Additional arguments specify starting
time, duration, and number of channels as with the read message.

In left inlet: The word samptype, followed by a symbol, specifies the sample
type to use when interpreting an audio file’s sample data (thus overriding
the audio file's actual sample type). This is sometimes called “header
munging.”

The following types of sample data are supported:

int8 8-bit integer

int16 16-bit integer

int24 24-bit integer

int32 32-bit integer

float32 32-bit floating-point
float64 64-bit floating-point
mulaw 8-bit p-law encoding
alaw 8-bit a-law encoding

The word set, followed by a symbol, changes the name by which other objects
such as cycle~, groove~, lookup~, peek~, play~, record~, and wave~ can refer
to the buffer~. Objects that were referring to the buffer~ under its old name
lose their connection to it. Every buffer~ object should be given a unique
name; if you give a buffer~ object a name that already belongs to another
buffer~, that name will no longer be associated with the buffer~ that first
had it.

The word size, followed by a duration in milliseconds, sets the size of the
buffer~ object’s sample memory. This limits the amount of data that can be
stored, unless this size limitation is overridden by a replace message or a
duration argument in a read message.
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Store audio samples b
uffer~

Sr

wclose

write

writeaiff

writeau

writeraw

writesd2

writewave

(remote)

The word s, followed by a sampling rate, sets the buffer~ object’s sampling
rate. By default, the sampling rate is the current output sampling rate, or
the sampling rate of the most recently loaded audio file.

Closes the buffer~ sample display window if it is open.

Saves the contents of buffer~ into an audio file. A standard file dialog is
opened for naming the file unless the word write is followed by a symbol, in
which case the file is saved in the current default folder, using the symbol
as the filename. Unless you change the format with the Format pop-up
menu in the standard Save As dialog box, the file will be saved in the
format specified by the most recently received filetype message, or the file
type of the most recently opened audio file. By default, buffer~ saves in
ATFF format.

Saves the contents of the buffer~ as an AIFF file. A standard Save As dialog
is opened for naming the file unless the word writeaiff is followed by a
symbol, in which case the file is saved in the current default folder, using
the symbol as the filename.

Saves the contents of the buffer~ as a NeXT/Sun file. A standard Save As
dialog is opened for naming the file unless the word writeau is followed by a
symbol, in which case the file is saved in the current default folder, using
the symbol as the filename.

Saves the contents of the buffer~ as a raw file with no header. The default
sample format is 16-bit, but the output sample format can be set with the
samptype message. A standard Save As dialog is opened for naming the file
unless the word writeraw is followed by a symbol, in which case the file is
saved in the current default folder, using the symbol as the filename.

(Macintosh only) Saves the contents of the buffer~ into a Sound Designer
II file. A standard Save As dialog is opened for naming the file unless the
word writesd2 is followed by a symbol, in which case the file is saved in the
current default folder, using the symbol as the filename.

Saves the contents of the buffer~ into a WAYV file. A standard Save As
dialog is opened for naming the file unless the word writewave is followed by
a symbol, in which case the file is saved in the current default folder, using
the symbol as the filename.

The contents of buffer~ can be altered by the peek~ and record~ objects.
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uffer~

(mouse)

Arguments

symbol
symbol

float or int

int

Output

float

Examples

Double-clicking on buffer~ opens an display window where you can view
the contents of the buffer~.

Obligatory. The first argument is a name used by other objects to refer to
the buffer~ to access its contents.

Optional. After the buffer~ object’s name, you may type the name of an
audio file to load when the buffer~ is created.

Optional. After the optional filename argument, a duration may be
provided, in milliseconds, to set the size of the buffer~, which limits the
amount of sound that will be stored in it. (A new duration can be specified
as part of a read message, however.) If no duration is typed in, the buffer~
has no sample memory. It does not, however, limit the size of an audio file
that can be read in.

Optional. After the duration, an additional argument may be typed in to
specify the number of audio channels to be stored in the buffer~. (This is to
tell buffer~ how much memory to allocate initially; however, if an audio file
with more channels is read in, buffer~ will allocate more memory for the
additional channels.) The maximum number of channels buffer~ can hold
is four. By default, buffer~ has one channel.

When the user clicks or drags with the mouse in the buffer~ object’s editing
window, the cursor’s time location in the buffer~, in milliseconds, is sent
out the outlet.

other MIEE objects eommunicate with buffer+ remotely

readimuﬁJI'Ffﬂe adc™ 1
——
buffer™ waveform 0, 1000, 1':”:”:'| =
= — record™ =sample
i line™
iakehing dadme arguament ” name, duration, channels
cycle™ maveform play™ sample buffer™ =sample 1000. 1

buffer~ can be used as a waveform table for an oscillator, or as a sample buffer
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See Also

2d.wave~ Two-dimensional wavetable

buffir~ Buffer-based FIR filter

cycle~ Table lookup oscillator

groove~ Variable-rate looping sample playback
lookup~ Transfer function lookup table
peek~ Read and write sample values

play~ Position-based sample playback
record~ Record sound into a buffer

sfplay~ Play audio file from disk

sfrecord~ Record to audio file on disk

wave~ Variable-size wavetable

Tutorial 3 Fundamentals: Wavetable oscillator
Tutorial 12 Synthesis: Waveshaping

Tutorial 13 Sampling: Recording and playback
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buffer-based
FIR filter

buffir~

The buffir~ object implements a finite impulse response (FIR) filter that performs the
convolution of an input signal and a set of coefficients which are derived from the samples
stored in a buffer~ object (referred to below as the filter buffer~) using the following equation:

Input

signal

int or float

clear

set

Arguments

symbol

.= by, +bx,  +bx, .+ +bx

In left inlet: The signal to be convolved with samples from the buffer~.

In middle inlet: The offset (in samples) into the filter buffer~ from which the
buffir~ object begins to read.

In right inlet: The size of the slice from the filter buffer~ which is used to filter
the input signal, in samples. The maximum is 256.

In middle inlet: The offset into the filter buffer~ from which buffir~ begins to
read, in samples.

In right inlet: The size (in samples) of the slice from the filter buffer~ which is
used to filter the input signal (the maximum is 256).

The word dlear erases (zeroes) the current input history for the filter.

The word set, followed by the name of a buffer~ object, an int which specifies
sample offset, and an optional int which specifies a number of samples,
specifies the name of a buffer~ object which buffir~ uses to filter its input signal.

Obligatory. The name of a buffer~ object which buffir~ uses to filter the input
signal.
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buffer-based o
FIR filter buffir~

intor float ~ Optional. The offset, in samples, into the buffer~ object before buffir~ begins
reading samples to construct the filter. The default is 0.

intor float ~ Optional. The size, in samples, of the slice in the buffer~ which buffir~ will use
for the filter. The default is 0.

Output
signal  The filtered signal, based on a convolution of the input signal with samples in
the buffer~.
Examples
load in an impulse
response File,
buffer™ myfir
send & square . !
wave inko the info™ myfir Eind ok the file length, amd set
filker, T the size of the phasor~ ramp to
- 100 - . 01 = zeam the entire file [minus the
- nstosamps size of the impulse response].
Phasor™ Z00. | |phasor™ 0.1 - 123,
i £ | ]
i 4
square™ 0.5 * sean throwgh the enkive
",:f"m file, eonvrolving the
: e 1oE inpuk sigmal with 123

buffir™ myfir 0. 128,

wolume.

| —

|5tartwinduw|
~ 0.z
i —
dac™

buffir~ lets you use slices of a buffer~ as an impulse response for an FIR filter

See Also
biquad~ Two-pole, two-zero filter
buffer~ Store audio samples
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buffer-based o
FIR filter buffir~

cascade~ Cascaded series of biquad filters
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Store a signal

to view as text Captu re~

Input

signal  An excerpt of the signal is stored as text for viewing, editing, or saving to a
file. (The length of the excerpt can be specified as a typed-in argument to
the object.)

write  Saves the contents of capture~ into a text file. A standard file dialog is
opened for naming the file. The word write, followed by a symbol, saves the
file, using the symbol as the filename, in the same folder as the patch
containing the capture~. If the patch has not yet been saved, the capture~
file is saved in the same folder as the Max application.

dear  Erases the contents of capture~.

open  Causes an editing and viewing window for the capture~ object to become
visible. The window is also brought to the front.

wclose  Closes the window associated with the capture~ object.

(mouse)  Double-clicking on capture~ opens a window for viewing and editing its
contents. The numbers in the editing window can be copied and pasted
into a graphic buffer~ editing window.

Arguments

f  Optional. If the first argument is the letter f, capture~ stores the first signal
samples it receives, and then ignores subsequent samples once its storage
buffer is full. If the letter f is not present, capture~ stores the most recent
signal samples it has received, discarding earlier samples if necessary.

int  Optional. Limits the number of samples (and thus the length of the
excerpt) that can be held by capture~. If no number is typed in, capture~
stores 4096 samples. The maximum possible number of samples is limited
only by the amount of memory available to the Max application. A second
number argument may be typed in to set the precision (the number of
digits to the right of the decimal point) with which samples will be shown
in the editing window.

int  Optional. A list of up to 10 indices within a signal vector. If no indices
present, capture~ records the entire vector.
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Store a signal

to view as text Captu re~

Output
None.
Examples
adec™ |c1e-=ar |'“‘LI'W**"E 412 samples |WTitE' | cycle™ asound 100, |WEw and o a
¥ T of the awdio input I : wareform s et
capture™ £ 512 capture™ 441 | |buffer™ asound

Capture a portion of a signal as text, to view, save, copy and paste, etc.

See Also

scope~ Signal oscilloscope
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Signal Cartesian to Polar

coordinate conversion Ca rtOPOI ~

Input

signal

Arguments

Output

signal

Examples

In left inlet: The real part of a frequency domain signal (such as that
created by the fft~ or fftin~ objects) to be converted to a polar-coordinate
signal pair consisting of amplitude and phase values.

In right inlet: The imaginary part of a frequency domain signal (such as
that created by the fft~ or fftin~ objects) to be converted to a polar-
coordinate signal pair consisting of amplitude and phase values.

None.

Out left outlet: The magnitude (amplitude) of the frequency bin
represented by the current input signals.

Out right outlet: The phase, expressed in radians, of the frequency bin
represented by the current input signals. If only the left outlet is connected
the phase computation will be bypassed, reducing the intensity of the
computation.

inpuk two sigmals imko a pefe~,

fftin™ 1 hamming||(fftin™ 2 hamming

: s
i

cartopol™ | derive the amplitwle and phase
from the sigmal.

:::::::

=t R o

rrrgarerese &
4

e T S
-

L]

conwolve the sigmals
———  [amplitude andy).

Yrrrrrrrrrrsr R

~f
[

fftout™ 1 hamming

resynbhesize into the parent pateh,

Use cartopol~ to get amplitude/phase data from the real/imaginary data pair that fftin~

outputs
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Signal Cartesian to Polar
coordinate conversion

cartopol~

See Also

cartopol
fft~

fftin~
fftinfo~
fftout~
frameaccum~
framedelta~
ifft~

pfft~
poltocar
poltocar~
vectral~
Tutorial 26

Cartesian to Polar coordinate conversion

Fast Fourier transform

Input for a patcher loaded by pfft~

Report information about a patcher loaded by pfft~
Output for a patcher loaded by pfft~

Compute “running phase” of successive phase deviation frames
Compute phase deviation between successive FFT frames
Inverse Fast Fourier transform

Spectral processing manager for patchers

Polar to Cartesian coordinate conversion

Signal Polar to Cartesian coordinate conversion
Vector-based envelope follower

Frequency Domain Signal Processing with pfft~
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Cascaded series of

biquad filters cascade ~

Input

signal  In left inlet: Signal to be filtered. The signal is filtered by a series of two-
pole two-zero (i.e. biquad) filters, often referred to as “second order
sections”.

list  In right inlet: The filter coefficients can be provided as a list in the left inlet.
The coefficients should be in sets of five, each set corresponding to a
second-order section or biquad. The first five coefficients in the list are used
for the first second-order section in the series, the next five for the second,
and so on.

Arguments

None.

Output

signal  The filtered signal.

Examples

Mo
N —

Use cascade~ with filtergraph~ in multi-filter mode to efficiently process a complex
parametric filter
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Cascaded series of
biquad filters

cascade~

See Also

biquad~
buffir~
comb~
filtergraph~
lores~
onepole~
reson~
teeth~

Two-pole, two-zero filter

Buffer-based FIR filter
Comb filter

Graphical filter editor
Resonant lowpass filter

Single-pole lowpass filter
Resonant bandpass filter

Comb filter with feedforward and feedback delay control
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Report signal direction
change~

Input
signal  Any signal.

Arguments

None.

Output

signal When the current sample is greater in value than the previous sample,
change~ outputs a sample of 1. When the current sample is the same as the
previous sample, change~ outputs a sample of 0. When the current sample is

less than the previous sample, change~ outputs a sample of -1.

Examples
1. 50, 0.25% 75.
0,125 &25. 0. 250,
lime™ 0.
Y Letest whe 1o cycle™ 220,
change" ect when emvelope . _
begins itz dezeent —=ha = | COTwert sime wrae
:_~ 1 = bO Squake W
¢= dac™
edge™

Detect whether a signal is increasing, decreasing, or remaining constant

See Also

edge~ Detect logical signal transitions

thresh~ Detect signal above a set value

zerox~ Zero-cross counter and transient detector
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Create an impulse

click~

Input

bang

set

Arguments

list

Output

signal

Examples

Sends an impulse out the dick~ object’s outlet. The default impulse consists
of a single value (1.0), followed by a zero value.

The word set, followed by a list of floating-point values in the range 0.0-
1.0, specifies a impulse (i.e., a small wavetable) whose length is determined
by the number of list elements. The maximum size for the list is 256 items.

Optional. A list can be used to define the contents of a wavetable used for

the impulse (see the set message). The maximum number of arguments is
256.

An impulse.

rrrrrr
Fl

click™

, 0WL impulze

F

| allpass~ 100 30, 0.5

metra SO0 E ! [zet 1. 0. 0.5 0. 0025
] .
g click~ | Qefine wour
]
g
g
L

=lide™ 1 5000

an exponentially decaing envelope kest o reverberatar

See Also

buffer~
buffir~
line~

Trigger an impulse signal

Store a sound sample
buffer-based FIR filter
Linear ramp generator
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Limit signal amplitude

clip~

Input

signal

float or int

Arguments

float

Output

signal

Examples

In left inlet: Any signal, which will be restricted within the minimum and
maximum limits received in the middle and right inlets.

In middle inlet: Minimum limit for the range of the output signal.
In right inlet: Maximum limit for the range of the output signal.

The middle and right inlets can receive a float or int instead of a signal to set
the minimum and/or maximum.

Optional. Initial minimum and maximum limits for the range of the
output signal. If no argument is supplied, the minimum and maximum
limits are both initially set to 0. If a signal is connected to the middle or
right inlet, the corresponding argument is ignored.

The input signal is sent out, limited within the specified range. Any value
in the input signal that exceeds the minimum or maximum limit is set
equal to that limit.

clipping a sime ware adds harmonies as it approaches a square wWae

cycle™ 261 62558 2. 2000 set hard limit on range of input
: ot adc™ | [-0.25 |[0.25 |
+ flline™ 1. ¥ [ [
r EY
] ;'____‘ 1 -
clip~ -1. 1. —
Output is a clipped version of the input
See Also
<~ Is less than, comparison of two signals
>n~ Is greater than, comparison of two signals
trunc~ Truncate fractional signal values
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Comb filter

comb~

Input

signal

float or int

list

clear

Arguments

float

Output

signal

In left inlet: Signal to be filtered. The filter mixes the current input sample
with earlier input and/or output samples, according to the formula:

yn = axn + bxn-(DR/1000) + cyn-(DR/1000)
where R is the sampling rate and D is a delay time in milliseconds.

In 2nd inlet: Delay time (D) in milliseconds for a past sample to be added
into the current output.

In 3rd inlet: Amplitude coefficient (a), for scaling the amount of the input
sample to be sent to the output.

In 4th inlet: Amplitude coefficient (b), for scaling the amount of the
delayed past input sample to be added to the output.

In right inlet: Amplitude coefficient (c), for scaling the amount of the
delayed past output sample to be added to the output.

The filter parameters in inlets 2 to 5 may be specified by a float instead of a
signal. If a signal is also connected to the inlet, the float is ignored.

The three parameters can be provided as a list in the left inlet. The first
number in the list is the delay time D, the next number is coefficient 4, and
the third number is coefficient b. If a signal is connected to a given inlet,
the coefficient supplied in the list for that inlet is ignored.

Clears the comb~ object’s memory of previous outputs, resetting them to 0.

Optional. Up to five numbers, to set the maximum delay time and initial
values for the delay time D and coefficients 4, b, and c. If a signal is
connected to a given inlet, the coefficient supplied as an argument for that
inlet is ignored. If no arguments are present, the maximum delay time
defaults to 10 milliseconds, and all other values default to 0.

The filtered signal.
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Comb filter

Examples
|5tart||stnp| cycle™ 0.1
[2a=" | bﬂn' | [phasor™ 220. | + 1.
H s [
= - §[+~ 25,

comb™ 50 23 0.7 0.4 0.0 comb™ 50 23 0.7 0.0 0.4

Filter parameters may be supplied as float values or as signals

See Also

allpass~ Allpass filter

delay~ Delay line specified in samples

reson~ Resonant bandpass filter

teeth~ Comb filter with feedforward and feedback delay control
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Signal cosine

function (0-1 range) oS~

Input

signal  Input to a cosine function. The input is stated as a fraction of a cycle
(typically in the range from 0 to 1), and is multiplied by 2 before being
used in the cosine function.

Arguments

None.

Output

signal  The cosine of 2 times the input. The method used in this object to
calculate the cosine directly is typically less efficient than using the stored
cosine in a cycle~ object.

Examples

[0.75, 1.0 5000

Lookup in a pre-caleulated

posine wae rahle |I'h-3-5‘:'r~ 220. | line™ | Computu o
‘ e alolate cosine smooth eurre
cycle™ CoS" | e in peal Hme cos™ | fhom Oto 1

Cosine of the input (a fraction of a cycle) is calculated and sent out

See Also

acos~ Signal arc-cosine function

acosh~ Signal hyperbolic arc-cosine function
asin~ Signal arc-sine function

asinh~ Signal hyperbolic arc-sine function
atan~ Signal arc-tangent function

atanh~ Signal hyperbolic arc-tangent function
atan2~ Signal arc-tangent function (two variables)
cosh~ Signal hyperbolic cosine function
COSX~ Signal cosine function

cycle~ Table lookup oscillator

phasor~ Sawtooth wave generator

sinh~ Signal hyperbolic sine function
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Signal cosine

function (0-1 range) oS~
sinx~ Signal sine function
tanh~ Signal hyperbolic tangent function
tanx~ Signal tangent function
trapezoid~ Trapezoidal wavetable
triangle~ Triangle/ramp wavetable
wave~ Variable-size wavetable
2d.wave~ Two-dimensional wavetable
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Signal hyperbolic

cosine function COSh ~

Input

signal  Input to a hyperbolic cosine function.

Arguments

None.

Output

signal  The hyperbolic cosine of the input.

Examples

[phazor™ 1.01 |

Exciting nautical motif audio control signals call for the cosh~ object

See Also

acos~ Signal arc-cosine function

acosh~ Signal hyperbolic arc-cosine function
asin~ Signal arc-sine function

asinh~ Signal hyperbolic arc-sine function
atan~ Signal arc-tangent function
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Signal hyperbolic

cosine function COSh ~

atanh~
atan2~
cos~
CoSX~
sinh~
sinx~
tanh~
tanx~

Input

signal

Arguments

Output

signal

Examples

Signal hyperbolic arc-tangent function
Signal arc-tangent function (two variables)
Signal cosine function (0-1 range)

Signal cosine function

Signal hyperbolic sine function

Signal sine function

Signal hyperbolic tangent function

Signal tangent function

Output from a cosine function. Unlike the cos~ object, whose output is based
around 1 and intended for use as a lookup table with the phasor~ object, the
cosx~ object is a true n-based function.

None.

The cosine of the input.

cycle™ 1245

Trra,,

cosx~ can make your audio control signals less jumpy and more bumpy
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Signal

COSX~

cosine function

See Also

acos~ Signal arc-cosine function

acosh~ Signal hyperbolic arc-cosine function
asin~ Signal arc-sine function

asinh~ Signal hyperbolic arc-sine function
atan~ Signal arc-tangent function

atanh~ Signal hyperbolic arc-tangent function
atan2~ Signal arc-tangent function (two variables)
cos~ Signal cosine function (0-1 range)
cosh~ Signal hyperbolic cosine function
sinh~ Signal hyperbolic sine function

sinx~ Signal sine function

tanh~ Signal hyperbolic tangent function
tanx~ Signal tangent function
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Signal sample counter

count~

Input

bang

int

list

float

autoreset

min

set

stop

Arguments

int

If the audio is on, the output signal begins counting from its current
minimum value, increasing by one each sample. If the signal is already
currently counting, it resets to the minimum value and continues upward.

In left inlet: Sets a new current minimum value, and the output signal
begins counting upward from this value.

In right inlet: Sets the count limit, which is never actually reached. When
the count reaches this value, it starts over at the minimum value. A value
of 0 (the default) eliminates the maximum, and the count continues
increasing without resetting.

In left inlet: A list consisting of four numbers can be used to specify the
behavior of the count~ object. The first and second numbers specify the
minimum and maximum values for the count, the third number specifies
whether the count~ object is off (0) or on (1) initially, and the fourth
number sets the autoreset flag (see the autoreset message below).

In any inlet: Converted to int.

In left inlet: The word autoreset, followed by a nonzero number, resets the
counter to the minimum value when audio is turned on.

In left inlet: The word min, followed by a number, sets the count minimum
on next loop without immediately affecting output.

In left inlet: The word set, followed by a number, sets the count minimum
on the next loop without immediately affecting output.

In left inlet: Causes count~ to output a signal with its current minimum
value.

Optional. The first argument sets initial minimum value for the counter.
The default value is 0. The second argument sets the initial maximum
value for the counter, the default value is 0, which means there is no
maximum value. The third argument specifies whether the count~ object is
off (0) or on (1) initially. The fourth argument sets the autoreset state of
the object (see the autoreset message above).
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Signal sample counter

count~

Output
signal When the audio is first turned on, count~ always sends out its current
minimum value. When a bang or int is received, the count begins increasing
from the current minimum value.
Examples
buffer™ asample 22050
= . == begin counting
t L Ie af the ot rat
G.DUIL plarr a samp current sampling rate count Fom 22050
index™ asample 1 ||index™ asample 2

a4
’

index™ asample

k
2

dac™

ET

dac

Send out a running count of the passing samples, beginning at a given point

See Also

index~
mstosamps~
sampstoms~
+=~

MSP Tutorial 13

Sample playback without interpolation
Convert milliseconds to samples
Convert samples to milliseconds
Signal accumulator

Sampling: Recording and playback
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Third-order
crossover filter

ross~

Input

signal

int

float

Arguments

float

Output

signal

In left inlet: Any signal to be filtered.

In right inlet: Sets the filter cutoff frequency for both the lowpass and the
highpass parts of the output signal.

In right inlet: Converted to float.

In right inlet: Sets the filter cutoff frequency for both the lowpass and the
highpass parts of the output signal.

Required. The argument sets the initial initial cutoft frequency for the
lowpass and the highpass parts of the output signal.

Out left inlet: The lowpass-filtered input signal.
In right inlet: The highpass-filtered input signal.

Together the lowpass- and highpass-filtered signals coombine to produce a
flat frequency response equivalent to the input signal. The phase response
for the filtered output is, however, slightly altered.
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Third-order

crossover filter Cross~

Examples

CrOsSover
frequency

lowpass highpas=

P P R P I F I P I I I F I RIS IIIIII I
rr
4

W+W

N
— =
E:]l:ljl flat spectrum
Split a signal into high and low frequency components.

See Also
allpass~ Allpass filter
biquad~ Two pole, two zero filter
filtergraph~ Graphical filter editor
lores~ Resonant lowpass filter
onepole~ Single-pole lowpass filter
reson~ Resonant bandpass filter
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Exponential

ramp generator Cu rVE ~

Input

list

float or int

pause

resume

The first number specifies a target value; the second number specifies an
amount of time, in milliseconds, to arrive at that value; and the optional
third number specifies a curve parameter, for which values from 0 to 1
produce an exponential curve and values from -1 to 0 produce a
logarithmic curve. The closer to 0 the curve parameter is, the more the
curve resembles a straight line, and the farther away the parameter is from
0, the more the curve resembles a step. In the specified amount of time,
curve~ generates an exponential ramp signal from the currently stored
value to the target value.

curve~ accepts up to 42 target-time-parameter triples to generate a series of
exponential ramps. (For example, the message 01000.5 11000 -.5 would go
from the current value to 0 in one second, then to 1 in one second.) Once
one of the ramps has reached its target value, the next one starts. A new list,
float, or int in the left inlet clears any ramps that have not yet generated.

In left inlet: The number is the target value, to be arrived at in the time
specified by the number in the middle inlet. If no time has been specified
since the last target value, the time is considered to be 0 and the output
signal jumps immediately to the target value.

In middle inlet: The time, in milliseconds, in which the output signal will
arrive at the target value.

In right inlet: The number is the curve parameter. Values from 0 to 1
produce an exponential curve, and values from -1 to 0 produce a
logarithmic curve. The closer to 0 the number is, the more the curve
resembles a straight line; the farther away the number is from 0, the more
the curve resembles a step.

In left inlet: Pauses the internal exponential ramp but does not change the
target value nor clear pending target-time-parameter triples. curve ~ will
continue outputting whatever value was its current value when the pause
message was received, until either it receives a resume message or until a new
ramp is input.

In left inlet: Resumes the internal exponential ramp and subsequent
pending target-time pairs if the curve ~ object was paused as a result of the
pause message.
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Exponential

ramp generator Cu rVE ~

stop  In left inlet: Stops the internal exponential ramp and clears pending
target-time-parameter triples. curve ~ will continue outputting whatever
value was its current value when the stop message was received, resetting its
target value to that value.
Arguments
float orint  Optional. The first argument sets an initial value for the signal output. The
second argument sets the initial curve parameter. The default values for the
initial signal output and curve parameter are 0.
Output
signal Out left outlet: The current target value, or an exponential curve moving
toward the target value according to the most recently received target
value, transition time, and curve parameter.
bang  Out right outlet. When curve~ has finished generating all of its ramps, bang
is sent out.
Examples
[s00, zooo 4000 0.5 |TI‘II 1. 20 0. 0. 3980 -0.75
_ _
curre™ | exponential frequeney glissanda, curwe™ | F0 quickly to 1 in a straight line,
. to achiewe a linear piteh gliszondo ... ™% then slowly to 0 in a log cwre
cyocle™ E "
——— ] F
dac™
Curved ramps used as control signals for frequency and amplitude
See Also

line~

Linear ramp generator
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Table lookup

oscillator CYCI e ~

The cyce~ object is an interpolating oscillator that reads repeatedly through one cycle of a
waveform, using a wavetable of 512 samples. Its default waveform is one cycle of a cosine
wave. It can use other waveforms by accessing samples from a buffer~ object. The 513th
sample in the wavetable source (the buffer~) is used for interpolation beyond the 512th
sample. For repeating waves, it’s usually desirable for the 513th sample to be the same as the
first sample, so there will be no discontinuity when the waveform wraps around from the end
to the beginning. If only 512 samples are available, cyde~ assumes a 513th sample equal to
the 1st sample.This is the case for the cycle~ object’s default cosine waveform. If this is what
you want for other waveforms, you should make the 513th sample the same as the 512th
sample, or omit the 513th sample.

Input
signal  In left inlet: Frequency of the oscillator. Negative values are allowed.

In right inlet: Phase, expressed as a fraction of a cycle, from 0 to 1. Other
values are wrapped around to stay in the 0 to 1 range. If the frequency is 0,
connecting a phasor~ to this inlet is an alternative method of producing an
oscillator. If the frequency is non-zero, connecting a cycde~ or other repeating
function to this inlet produces phase modulation, which is similar to frequency
modulation.

flatorint  In left inlet: Sets the frequency of the oscillator. If there is a signal connected to
the left inlet, this number is ignored.

In right inlet: Sets the phase (from 0 to 1) of the oscillator. Other values wrap
around to stay between 0 and 1. If the frequency remains fixed, cycle~ keeps
track of phase changes to keep the oscillator in sync with other cyde~ or
phasor~ objects at the same frequency. If there is a signal connected to the right
inlet, this number is ignored.

set  The word set, followed by the name of a buffer~ object, changes the wavetable
used by cycle~. The name can optionally be followed by an int specifying the
sample offset into the named buffer~ object’s sample memory. cycle~ uses only
the first (left) channel of a multi-channel buffer~.

The word set with no arguments reverts cycle~ to the use of its default cosine
wave.
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Table lookup

cycle~

oscillator
Arguments
flatorint  Optional. The initial frequency of the oscillator. If no frequency argument is
present, the initial frequency is 0.
symbol  Optional. The name of a buffer~ object used to store the oscillator’s wavetable.
If a float or int frequency argument is present, the buffer~ name follows the
frequency. (No frequency argument is required, however.) If no buffer~ name
is given, cycle~ uses a stored cosine wave.
int  Optional. If a buffer~ name has been given, an additional final argument can
used to specify the sample offset into the named buffer~ object’s sample
memory. cycle~ only uses the first channel of a multi-channel buffer~.
Output
signal A waveform (cosine by default) repeating at the specified frequency, with the
specified phase.
Arguments
flatorint  Optional. The initial frequency of the oscillator. If no frequency argument is
present, the initial frequency is 0.
symbol  Optional. The name of a buffer~ object used to store the oscillator’s wavetable.
If a float or int frequency argument is present, the buffer~ name follows the
frequency. (No frequency argument is required, however.) If no buffer~ name
is given, cycle~ uses a stored cosine wave.
int  Optional. If a buffer~ name has been given, an additional final argument can
used to specify the sample offset into the named buffer~ object’s sample
memory. cycle~ only uses the first channel of a multi-channel buffer~.
Output
signal A waveform (cosine by default) repeating at the specified frequency, with the

specified phase.
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Table lookup

cycle~

oscillator
Examples
. rhazor~ 100, et a stored waoreform from a huffer
100 Hz -:is:um Wrae ,.,i came result, by ?}rcle” 100. amave
f}:’i{e LoD ffrfie Phase modulstion E |read waveform. aiff
. 'y iy
dac™ dac™ dac™ |[|[buffer™ amave
Repeated cosine or any other waveform
See Also
buffer~ Store audio samples
buffir~ Buffer-based FIR filter
cos~ Cosine function
line~ Linear ramp generator
phasor~ Sawtooth wave generator
rect~ Antialiased rectangular (pulse) waveform generator
saw~ Antialiased sawtooth waveform generator
techno~ Signal-driven sequencer
trapezoid~ Trapezoidal wavetable
tri~ Antialiased triangle waveform generator
triangle~ Triangle/ramp wavetable
wave~ Variable-size wavetable
2d.wave~ Two-dimensional wavetable
Tutorial 2 Fundamentals: Adjustable oscillator
Tutorial 3 Fundamentals: Wavetable oscillator
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Audio output and on/off

dac~

Input

signal

open

set

start

startwindow

stop
wclose
int
(mouse)

Arguments

int

A signal coming into an inlet of dac~ is sent to the audio output channel
corresponding to the inlet. The signal must be between -1 and 1 to avoid
clipping by the DAC.

Opens the DSP Status window.

In any inlet: The word set, followed by a number, sets the logical output
channel for the signal inlet in which the set message was received. For instance,
sending set3 to the left inlet of dac~ makes the signal coming in the left inlet
to output to logical output channel 3.

Note that if the audio is on and you use the set message to change a dac~ to
use logical channels that are not currently in use, no sound will be heard from
these channels until the audio is turned off and on again. For example, if you
have a dac~ object with arguments 1234 and signals are only connected to the
two leftmost inlets (for channels 1 and 2), the message set 13 will not
immediately route the leftmost audio signal to logical channel 3, because it is
not currently in use. A method to get around this is to connect a sig~ 0 to each
channel of a dac~ you plan on using for a set message. At this point, you might
as well use a matrix~ or switch~ object to do something similar before the audio
signal reaches the dac~.

Turns on audio processing in all loaded patches.

Turns on audio processing only in the patch in which this dac~ is located, and
in subpatches of that patch. Turns off audio processing in all other patches.

Turns off audio processing in all loaded patches.
Closes the DSP Status window if it is open.
A non-zero number is the same as start. 0 is the same as stop.

Double-clicking on dac~ opens the DSP Status window.

Optional. You can create a dac~ object that uses one or more audio output
channel numbers between 1 and 512. These numbers refer to logical channels
and can be dynamically reassigned to physical device channels of a particular
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Audio output and on/off

dac~

driver using either the DSP Status window, its I/O Mappings subwindow, or
an adstatus object with an output keyword argument.Arguments, If the
computer’s built-in audio hardware is being used, there will be two input
channels available. Other audio drivers and/or devices may have more than
two channels. If no argument is typed in, dac~ will have two inlets, for input
channels 1 and 2.

Output
None. The signal received in the inlet is sent to its assigned logical audio
output channel, which is mapped to a physical device output channel in the
DSP Status window.

Examples

Prn on andio processing turn on andie proceszing loeally
Plavy™ asample |5t=artwind.-:iw adc™ Input ch. 1 & 2
ey | ; ;
dac™ dac™ 32 4 |Cuwtputeh. 3 &4
Switch audio on and off, send signal to the audio outputs

See Also

adc~ Audio input and on/off

adstatusX Access audio driver output channels

ezadc~ Audio on/off; analog-to-digital converter

ezdac~ Audio output and on/off button

Audio I/0 Audio input and output with MSP

Tutorial 1 Fundamentals: Test tone
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Convert a deciBel value to linear
amplitude at signal rate dbtoa ~

Input

signal A signal representing a gain/attenuation, expressed in deciBels. It is converted
to a linear amplitude value and output as a signal.

Arguments

None.

Output

signal  The linear amplitrude value output as a signal.

Examples

"

dbtoa™

Old-fashioned, no-nonsense numerical conversion.

See Also
expr Evaluate a mathematical expression
atodb Convert linear amplitude to a deciBel value
atodb~ Convert linear amplitude to a deciBel value at signal rate
dbtoa Convert a deciBel value to linear amplitude
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Signal quality
reducer

degrade~

Input
signal

float

int

Arguments

float
int

Output

signal

Examples

In left inlet: The signal to be degraded.

In middle inlet: The ratio of frequency at which the input signal is
resampled, effectively reducing its sampling rate. This ratio is the
resampling rate divided by the system sampling rate. For example, if MSP's
current sampling rate is 44100 Hz, and the ratio is 0.75, the effective
sampling rate of the output signal will be 33075 Hz.

In right inlet: The number of bits used to quantize the input signal. This
value must be in the range 1-24. Fewer bits mean lower signal quality.

Optional. The first argument sets the resampling frequency ratio, as
described above. If this argument is not supplied, the default value is 1.0.

Optional. The second argument sets the number of bits used to quantize
the input signal. If this argument is not supplied, the default value is 24.

The output signal is the input signal after being resampled and quantized.
Note that this object deliberately does not use any interpolation when
resampling, nor any dithering when quantizing. It is intended for creating
“low-fi” effects.

Note: Use caution when listening to the output of this object. Quantizing
to a small number of bits can create very loud, noisy signals.

| [
degrade™ 1. degrade™ 1.

4

phasor™ 1 I%l phazor™ 11025 |U-3 |
Y |

’

lowrer bitdepth stadrcase loweer sampling rake wagon wheel

Change a signal’s effective sampling rate and bit depth
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Signal quality
reducer

degrade~

See Also

downsamp~
round~

Downsample a signal
Round an input signal value
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Delay line

specified in samples dEIaYN

Input
signal

int

Arguments

int

Output

signal

Examples

In left inlet: The signal to be delayed.

In right inlet: The delay time in samples. The delay time cannot be less
than 0 (no delay) nor can it be greater than the maximum delay time set
by the argument to delay~.

Optional. The first argument sets the maximum delay in samples. This
determines the amount of memory allocated for the delay line. The default
value is 512. The second argument sets the initial delay time in samples.
The default value is 0.

The output consists of the input delayed by the specified number of
samples. The differences between delay~ and tapin~/tapout~ are as follows:
First, delay times with delay~ are specified in terms of samples rather than
milliseconds, so they will change duration if the sampling rate changes.
Second, the delay~ object can reliably delay a signal a number of samples
that is less than a vector size. Finally, unlike tapin~ and tapout~, you cannot
feed the output of delay~ back to its input. If you wish to use feedback with
short delays, consider using the comb~ object.

ado™ 1| [p3dl

o delayr, # of samples iy
adc™ 1 : |delay™
1 H ——]
. ¢ fe—mly imple
i |delay™ 11025 +7 | comb Filter !
: . 1 :'
oo # of samples in buffer e E Ton

nnnnnnnnnnnn

Delay signal for a specific number of samples, for echo or filtering effects
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Delay line
specified in samples

delay~

See Also

comb~
tapin~
tapout~

Comb filter
Input to a delay line
Output from a delay line
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Signal of
sample differences

delta~

Input

signal  Any signal.

Arguments

None.

Output

signal  The output consists of samples that are the difference between the current
input sample and the previous input sample. For example, if the input signal
contained 1,.5,2,.5, the output would be 1,-.5,1.5,-1.5.

Examples

200, Zooo 3000 I:I.'T-'Sl
h:_

curve™

4

delta™

detect change in
slope of the curme

changre in inpuk
sigmal being vzed
ko determine the
Erequeney of an
ozeillabar

~

adc
delta™

# 100000,

4

cyrcle™ atone

Report the difference between one sample and the previous sample

See Also
average~ Multi-mode signal average
avg~ Signal average
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Limit changes in

signal amplitude dEIta CI i p ~

deltaclip~ limits the change between samples in an incoming signal. It is similar to the
clip~ object, but it limits amplitude changes with respect to slope rather than amplitude.

Input
signal  In left inlet: Any signal.

flatorint  In middle inlet: Minimum slope for the rate of change of the output
signal. The minimum slope is typically negative.

In right inlet: Maximum slope for the rate of change of the output signal.
The maximum slope is typically positive.

Arguments

flat  Optional. Initial minimum and maximum slope values for the rate of
change of the output signal. If no argument is supplied, the minimum and
maximum limits are both initially set to 0. If a signal is connected to the
middle or right inlet, the corresponding argument is ignored.

Output

signal  The input signal is sent out, with its change limited by the minimum and
maximum slope values.

Examples
phasor™ 1 only increase
0 o deltaclip™ 0 1
deltaclip™ -0.0001 0.0001 deltaclip™ 1 0
slowly ram ping wpldown only decrease
Limit a signal’s rate of change
See Also
clip~ Limit signal amplitude
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Downsample

downsamp~

a signal
Input
signal  In left inlet: A signal to be downsampled. The downsamp~ object samples
and holds a signal received in the left inlet at a rate set by an argument to
the object of the value received in the right inlet, expressed in samples. No
interpolation of the output is performed.
In right inlet: The rate, in samples, at which the incoming signal is to be
downsampled.
intor float  In right inlet: Sets the sample rate used to downsample the input signal.
You can specify the number of samples with floating-point values, but the
downsamp~ object will sample the input at most as frequently as the current
sampling rate.
Arguments
intor float ~ Optional. Sets the sample rate.
Output
signal  The input signal, resampled at the rate set by argument or by the value
received in the right inlet.
Examples
gl
§ labs™
=
noise™ cycle™ 440 j * 10
u:in:-:mzamp"’ 44100, down=samp™
one second sample and hold wse a sigmal's amplitwle to change
its effective zampling rate
Sample and hold every n samples
See Also
degrade~ Signal quality reducer
sah~ Sample and hold
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Report current

DSP settings dSpStatEN

Input

bang  Triggers a report out the dspstate~ object’s outlets, telling whether the audio
is on or off, the current sampling rate, and the signal vector size.

(on/off)  The dspstate~ object reports DSP information whenever the audio is turned
on or off.

signal  If a signal is connected to the dspstate~ object’s inlet, dspstate~ reports that
signal’s sampling rate and vector size, rather than the global sampling rate
and signal vector size.

Arguments

None.

Output

int  Out left outlet: If the audio is on or being turned on, 1 is sent out. If the
audio is off or being turned off, 0 is sent out.

flat  Out second outlet: Sampling rate of the connected signal or the global
sampling rate.

int  Out third outlet: Current DSP signal vector size.

int  Out fourth outlet: Current I/O signal vector size.

Examples
line dspstate™ =SS EEEE
;;;;;;;; r".F- Eﬂ
a S-serond kil 38
Eade-in calewlabe delay [ 1
i when andio o, 1. 5000 betwreen wector
dac™ iz turned on eomputations [ 0. 003803 |m=

Trigger an action when audio is turned on or off; use sample rate to calculate timings

See Also

sampstomsx Convert samples to milliseconds
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Report current

dspstate~

DSP settings

mstosamps~ Convert milliseconds to samples
Tutorial 20 MIDI control: Sampler

Tutorial 25 Analysis: Using the FFT
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Report milliseconds

of audio processed dsptime~

Input

bang  When dsptime~ receives a hang, it reports the number of milliseconds corre-
sponding to the number of audio samples that have currently been processed.

Arguments

None.

Output

fllat  The number of milliseconds corresponding to the number of audio samples
that have currently been processed. The value is based on the processed audio
sample count, not the real time of the millisecond timer. This means you can
use the dsptime~ object as a sort of clock in conjunction with the
NonRealTime audio driver.

Examples

(4]

metro Z0

d=sptime™

dac

past 40000

;

Shut audio processing off automatically after 40 seconds have been processed

See Also

adstatusX Access audio driver output channels
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Detect logical

signal transitions Edge~

Input

signal A signal that will change between zero and non-zero values, such as the
output of a signal comparison operator.

Arguments

None.

Output

bang  Out left outlet: Sent when the input signal changes from zero to non-zero.
The minimum time between bang messages will not be shorter than the
minimum scheduler interval, which is generally equal to the signal vector
size, but may be larger if Scheduler in Audio Interrupt mode is not
enabled.

Out right outlet: Sent when the input signal changes from non-zero to
zero. The output will not happen more often than the time represented by
the number of samples in the current input/output vector size.

Examples
dc"’ crole™ 10
i A .
= =0 | Flgmal swpasses
abs : every 1110 of a second

P T bk edge~ reports anly
! . onte per T wector
edge t.EE rwhen input tlmer
sigmal exeesds 24 4B £0 timing presizion

iz imperfect

Send a triggering Max message when a significant moment occurs in a signal

See Also

change~ Report signal direction

thresh~ Detect signal above a set value

Zerox~ Zero-cross counter and transient detector
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Audio input

and on/off button @ ezadC"‘

Input

(mouse)
int

local
open

start

startwindow

stop

wclose

Arguments

Output

signal

Clicking on ezadc~ toggles audio processing on or off. Audio on is
represented by the object being highlighted.

A non-zero number turns on audio processing in all loaded patches. 0 turns
off audio processing in all loaded patches.

The word local, followed by 1, makes a click to turn on ezadc~ equivalent to
sending it the startwindow message. local 0 returns ezadc~ to its default
mode where a click to turn it on is equivalent to the start message.

Opens the DSP Status window. The window is also brought to the front.
Turns on audio processing in all loaded patches.

Turns on audio processing only in the patch in which this ezadc~ is located,
and in subpatches of that patch. Turns off audio processing in all other
patches.

Turns oft audio processing in all loaded patches.

Closes the DSP Status window.

None.

Out left outlet: Audio input from channel 1.

Out right outlet: Audio input from channel 2.
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Audio input

ezadc~

and on/off button 1.£.r
Examples
L] @
T )
1|;apin~ 500 E ?apin‘" 1000 record™ asample
tapout™ 5003 i |tapout™ 1000
Frfrrfrrfrrfrrfrrfi E-J-.r':
dac™ buffer™ asample S000

See Also

adstatus

ezdac~
adc~

Audio input for processing and recording

Access audio driver output channels

Audio output and on/off button

Audio input and on/off
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Audio output

and on/off button :% :E:I EZdaC“’

Input

signal

(mouse)

int

local

open

start

startwindow

stop

wdlose

Arguments

Output

In left inlet: The signal is sent to audio output channel 1. The signal in each
inlet must be between -1 and 1 to avoid clipping by the DAC.

In right inlet: The signal is sent to audio output channel 2.

Clicking on ezdac~ toggles audio processing on or off. Audio on is represented
by the object being highlighted.

A non-zero number turns on audio processing in all loaded patches. 0 turns off
audio processing in all loaded patches.

The word local, followed by 1, makes a click to turn on ezdac~ equivalent to
sending it the startwindow message. local 0 returns ezdac~ to its default mode
where a click to turn it on is equivalent to the start message.

Opens the DSP Status window. The window is also brought to the front.
Turns on audio processing in all loaded patches.

Turns on audio processing only in the patch in which this ezdac~ is located,
and in subpatches of that patch. Turns off audio processing in all other
patches.

Turns off audio processing in all loaded patches.

Closes the DSP Status window.

None.

None. The signal received in the inlet is sent to the corresponding audio
output channel.
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Audio output
and on/off button

=

ezdac~

Examples

[0, 1000 1000 |
ﬁ-

line™ ||buffer™ asound

4
[play™ asound Z |
J

¥y 2 rexrsrresses
2

D

buffer™ amave maveform.aiff

turn on audio processiong Loeally

startwindow | [cycle~ 110, awave |
1 ¥

D

Switch audio on and off, send signal to the audio outputs

See Also

adstatus Access audio driver output channels
ezadc~ Audio input and on/off button
adc~ Audio output and on/off

Tutorial 3 Fundamentals: Wavetable oscillator
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Frequency domain . o
frequency shifter for pfft~ fbl nSh Ift~

The fbinshift~ object implements a frequency-domain frequency shifter. It works by
shifting the frequency bins of an FFT’d signal, hence its name (a shortened form of
“frequency-bin shifter”). All the frequencies of the complex input signal are shifted by the
Hertz value speified. Positive Hertz values shift upward, whereas negative values shift
downward. The fbinshift~ object must be used inside a pfft~; outside a pfft~ it does nothing.

Input

signal  In left inlet: The signal present at the left inlet is the real part of a
frequency-domain signal coming from a fftin~ object inside a pfft~.

In middle inlet, The signal input to the middle inlet is the imaginary part
of a frequency-domain signal coming from a fftin~ object inside a pfft~.
Both real and imaginary inputs must be connected for the tbinshift~ to
work.

flat  In rightmost inlet: a float in the right inlet will be used as a frequency

amount in Hertz by which the complex (real+imaginary) input signal will
be shifted.

int  In right inlet: converted to float.

Arguments

fllat  Optional. A numerical argument will be used as the frequency shift in
Hertz. The default is zero.

int  Converted to float.

Output

signal  The output is the frequency shifted complex signal. The left outlet is the
real component, and the right outlet is the imaginary component. These
may be connected to the real and imaginary inputs of a fftout~ object
inside a pfft~.
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Frequency domain o o
frequency shifter for pfft~ fbl nSh IftN

Examples
[fftin™ 1 | |in Z | frequency in Hertz in
frrar rnain patch
<——only works inside a pfft™
fhinshift™ takes an optional argurnent to set the
default frequency shift [in Hz.)
Using fbinshift inside a pfft~subpatch
See Also
fregshift~ Time-domain frequency shifter.
gizmo~ Frequency-domain pitch shifter for pfft~.
hilbert~ Phase quadrature filter.
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Fast fixed
filter bank

fffb~

The fffb~ object implements a bank of bandpass filter objects, each of which is similar to
the reson~ filter object. An input signal is applied to all filters, and the outputs of each
filter are available separately. This object is more efficient than using a number of reson~
objects, but for the sake of speed does not accept signals for parameter changes.

Input
signal

freq

freqAll

freqRatio

gain

The signal present at the left inlet is sent to all of the filters.

In left inlet: The word freq, followed by a list consisting of an int and one
or more floats, sets the center frequencies of the filters starting with the
filter whose index is given by the first number. This filter's frequency is set
to the second number in the list. Any following numbers in the list set the

frequencies of filters following the first designated one. Indices are zero-
based.

For example, the message freq 3 1974.0 333.0 1234.0 sets the frequency of the
fourth filter to 1974Hz, the fifth filter to 333Hz, and the sixth filter to
1234Hz.

in left inlet: The word freqAll, followed by a float, sets the center frequencies
of all of the filters to the given floating-point value.

In left inlet: The word freqRatio, followed by a list of two or more numbers
sets the center frequency of the first filter to the first value in the list, and
sets the frequencies of the remaining filters by repeatedly multiplying the
first value by the second, so that the ratio of frequencies of successive filters
is the second value—for example, the message freqRatio 440. 2. sets the
frequency of the first filter to 440Hz, the frequency of the second to
880Hz, the frequency of the third to 1760Hz, and so on.

If the second item in the list is the letter H rather than a number, the filters
will be tuned in a harmonic series. For example, the message freqRatio 100 H
sets the frequencies of the filters to 100Hz, 200Hz, 300Hz, 400Hz, and so
on.

In left inlet: The word gain, followed by a list consisting of an int and one
or more floats, sets the gains of the filters starting with the filter whose
index is given by the first number. This filter's gain is set to the second
number in the list. Any following numbers in the list set the gains of filters
following the first designated one. Indices are zero-based.
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Fast fixed

fffb~

filter bank
gainAll  In left inlet: The word gainAll, followed by a float, sets the gain of all of the
filters to the given floating-point value.

Q Inleft inlet: The symbol Q, followed by a list consisting of an int and one
or more floats, sets the Q factors of the filters, starting with the filter whose
index is given by the first number. This filter's Q factor is set to the second
number in the list. Any following numbers in the list set the Q factors of
filters following the first designated one. Indices are zero-based.

QA In left inlet: The word QAll, followed by a float, sets the Q of all of the filters
to the given floating-point value.
Arguments
int  Obligatory. The first argument specifies the number of filters.
flat  Optional. Three additional float arguments may be used to specify the
frequency of the first filter, the ratio of frequencies between successive
filters, and the Q factor for all of the filters.
symbol  Optional. If you use the letter H as the second argument rather than a
float, the filters will be tuned to a harmonic series rather than with ratios of
frequencies.
Output
signal  The output of each filter is provided at a separate outlet. The leftmost

outlet is the output of the first filter.
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Fast fixed

filter bank
Examples
Erequeneir spread
e i
I
*=
b1
noise™ [
'
pack 0 0
# 0.1 I
E prepend fregRatio
berrrcrrsrerrrrrsees -
f£fv™ & 20 20 0.7
PSSP YOS S T 0 O W
r 1 1 A 1 A
i i
Alternate Eilker oubput bo
Eﬂ:ﬁl}l L and B channels.

Stereo expansion by altering the base frequency and frequency ratio

See Also

reson~ Resonant bandpass filter
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Fast Fourier transform fft
~

Input
signal  In left inlet: The real part of a complex signal that will be transformed.

In right inlet: The imaginary part of a complex signal that will be
transformed.

If signals are connected only to the left inlet and left outlet, a real FFT
(fast Fourier transform) will be performed. Otherwise, a complex FFT will
be performed.

Arguments

int  Optional. The first argument specifies the number of points (samples) in
the FFT. It must be a power of two. The default number of points is 512.
The second argument specifies the number of samples between successive
FFTs. This must be at least the number of points, and must also be a power
of two. The default interval is 512. The third argument specifies the offset
into the interval where the FFT will start. This must either be 0 or a
multiple of the signal vector size. fft~ will correct bad arguments, but if you
change the signal vector size after creating an fft~ and the offset is no
longer a multiple of the vector size, the fft~ will not operate when signal
processing is turned on.

Output

signal  Out left outlet: The real part of the Fourier transform of the input. The
output begins after all the points of the input have been received.

Out middle outlet: The imaginary part of the Fourier transform of the
input. The output begins after all the points of the input have been
received.

Out right outlet: A sync signal that ramps from 0 to the number of points
minus 1 over the period in which the FFT output occurs. You can use this
signal as an input to the index~ object to perform calculations in the
frequency domain. When the FFT is not being sent out (in the case where
the interval is larger than the number of points), the sync signal is 0.
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Fast Fourier transform

Examples

See Also

cartopol
cartopol~
fftin~
fftinfo~
fftout~
frameaccum~
framedelta~
ifft~

index~
pfft~
poltocar
poltocar~
vectral~
Tutorial 25

adc™
F-

J

L™

= —
4

=
capture™

view spectral
amalysic daka

= Pl ey s
ade .

i tesynthes ize
s e T

1 "
[i££t™ |i[dac™ |
4
F—— -

Fast Fourier transform of an audio signal

Cartesian to Polar coordinate conversion

Signal Cartesian to Polar coordinate conversion

Input for a patcher loaded by pfft~

Report information about a patcher loaded by pfft~

Output for a patcher loaded by pfft~

Compute “running phase” of successive phase deviation frames
Compute phase deviation between successive FFT frames
Inverse Fast Fourier transform
Sample playback without interpolation

Spectral processing manager for patchers

Polar to Cartesian coordinate conversion

Signal Polar to Cartesian coordinate conversion

Vector-based envelope follower

Analysis: Using the FFT
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Input for a patcher fﬂ-
in~

loaded by pfft~

The fftin~ object provides an signal input to a patcher loaded by a pfft~ object; it won’t do
anything if you try to use it anywhere other than inside a patcher loaded by the pfft~
object. Where the pfft~ object manages the windowing and overlap of the incoming
signal, fftin~ applies the windowing function (the envelope) and performs the Fast Fourier

Transform.

Input

signal

Arguments

int

symbol

Output

signal

Dummy inlet for the connection of a begin~ object. The signal input for
an fftin~ object is an inlet in the pfft~ subpatcher which contains the object.

Obligatory. Determines the inlet number of the pfft~ which will be routed
into the fftin~ object. Inlet assignment starts at one, for the leftmost inlet
in the pfft~. Multiple fftin~ objects will typically have different inlet
numbers.

Specifies the window envelope function the fftin~ object will apply to
overlapping FFTs on the input signal. The options are square (i.e. no
window envelope), hanning (the default), triangle, hamming and blackman (Note:
The Blackman window should be used with an overlap of 4 or more). If the
symbol nofft is used, then the fftin~ object will not use a windowing
envelope and will not perform a Fast Fourier Transform— it will echo the
first half of its input sample window to its real output and the second half
of its input sample window to its imaginary output. This can allow you to
input raw control signals from outside the parent patcher through inlets in
the pfft~ object, provided its overlap is set to 2. Other overlap values may
not yield useful results.

Out left outlet: This output contains the real-values resulting from the Fast
Fourier transform performed on the corresponding inlet of the pfft~. This
output frame is only half the size of the parent pfft~ object's FFT size
because the spectrum of a real input signal is symmetrical and therefore
half of it is redundant. The real and imaginary pairs for one spectrum are
called a spectral frame.

Out middle outlet: This output contains the imaginary-values resulting
from the the Fast Fourier transform performed on the corresponding inlet
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Input for a patcher
loaded by pfft~

fftin~

of the pfft~. This output frame is only half the size of the parent pfft~
object's FFT size because the spectrum of a real input signal is symmetrical
and therefore half of it is redundant. The real and imaginary pairs for one
spectrum are called a spectral frame.

Out right outlet: A stream of samples corresponding to the index of the
current bin whose data is being sent out the first two outlets. This is a
number from 0 - (frame size - 1). The spectral frame size inside a pfft~
object's subpatch is equal to half the FFT window size.

Examples
uze the syme auklet of
fftin™ 1 fErin~ b sean through a
spectral envelope,
frtin” 1 | E |
" . i i index™ ampcurve
: E amalyse & sigmal fhom : . ; T
g §  outside the pfft~ and A R T i
: E then resymthesize it * * buffer™ ampocurve
i & back into the parent i i
fftout™ 1| pared. i ]
fftout™ 1

fftin~ outputs a frequency/domain signal pair and a sync signal that indicates the bin

See Also

cartopol
cartopol~
fft~

fftinfo~
fftout~
frameaccum~
framedelta~
ifft~

in

out

pfft~
poltocar
poltocar~
vectral~

number

Cartesian to Polar coordinate conversion

Signal Cartesian to Polar coordinate conversion

Fast Fourier transform

Report information about a patcher loaded by pfft~
Output for a patcher loaded by pfft~

Compute “running phase” of successive phase deviation frames
Compute phase deviation between successive FFT frames
Inverse Fast Fourier transform

Message input for a patcher loaded by poly~ or pfft
Message output for a patcher loaded by poly~ or pfft~
Spectral processing manager for patchers

Polar to Cartesian coordinate conversion

Signal Polar to Cartesian coordinate conversion
Vector-based envelope follower
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Input for a patcher °
loaded by pfft~ fftin~

Tutorial 26 Frequency Domain Signal Processing with pfft~
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Report information about o
a patcher loaded by pfft~ fﬂme"‘

Input

bang

Arguments

Output

int

Examples

Causes the FFT window size, the FFT frame size (i.e., the signal vector size

inside the patcher loaded by pfft~), and the FFT hop size to be sent out the
object’s outputs.

None.

Out left outlet: The current FFT window size specified by argument to the
pfft~ object.

Out middle-left outlet: The current spectral frame size (half the FFT
window size).

Out middle-right outlet: The current FFT hop size (i.e., the window size
divided by the overlap).

Out right outlet: The full spectrum flag. It indicates whether or not the
spectral subpatch of the parent pfft~ object is processing the default half-
spectrum FFT frames, or full (mirrored) FFT spectrum frames.

amalirse the sigmal. repor info.

fftin™ 1 fftinfo™

==F- -

S ninininieie ; i got the size of the (6

cartopol vrindow vsed b this pefe .
i

delayr the phase
data ome frame.

delay™ 2192

poltocar™
i i
fftout™ 1

resynbhesize the signal into the parent pakeh.

[ftinfo~ reports information about the FFT subpatcher in which it is located
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Report information about

fftinfo~

a patcher loaded by pfft~

See Also

cartopol Cartesian to Polar coordinate conversion

cartopol~ Signal Cartesian to Polar coordinate conversion

fft~ Fast Fourier transform

fftin~ Input for a patcher loaded by pfft~

fftout~ Output for a patcher loaded by pfft~

frameaccum~ Compute “running phase” of successive phase deviation frames
framedelta~ Compute phase deviation between successive FFT frames
ifft~ Inverse Fast Fourier transform

pfft~ Spectral processing manager for patchers

poltocar Polar to Cartesian coordinate conversion

poltocar~ Signal Polar to Cartesian coordinate conversion

vectral~ Vector-based envelope follower

Tutorial 25 Analysis: Using the FFT

Tutorial 26 Frequency Domain Signal Processing with pfft~
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Output for a patcher
loaded by pfft~ fftout~

The fftout~ object provides an signal output to a pfft~ object; it won’t do anything if you
try to use it anywhere other than inside a patcher loaded by the pfft~ object. The fftout~
object performs an inverse Fast Fourier Transform and applies a windowing function (an
envelope), allowing the pfft~ object to manage the overlap-add of the output signal

windows.

Input

signal

Arguments

int

symbol

Output

signal

In left inlet: The real part of a signal that will be inverse-transformed back
into the time domain.

In right inlet: The imaginary part of a signal that will be inverse-
transformed back into the time domain.

Note that the real and imaginary inlets of fftout~ expect only the first half
of the spectrum, as output by fftin~. This half-spectrum is called a spectral
frame in pfft~ terminology.

Obligatory. Determines the outlet number in the pfft~ which will receive
the output of the fftout~ object. Outlet assignments start at 1 for the
leftmost outlet of pfft~. Multiple fftout~ objects will typically have different
outlet numbers.

Optional. Tells fftout~ which window envelope function to use when
overlapping fft's on the input signal. The options are square (i.e. no window
envelope), hanning (the default), and hamming. If the argument nofft is used,
then the fftout~ will echo its input signal to its output without performing
a Fast Fourier transform. This allows you to output raw control signals
from the pfft~ to the parent patcher. Note that when the nofft option is
used, overlap-adding is still being performed to create the output signal.

The fftout~ object transforms frequency domain signals back into the time
domain, at which point they are overlap-added and output by the
corresponding outlet in the pfft~ object in which the subpatcher is loaded.
The fftout~ object itself has no outlets.
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[ftout~ converts frequency domain signal pairs into time domain signals and sends them to

See Also

cartopol
cartopol~
fft~

fftin~
fftinfo~
frameaccum~
framedelta~
ifft~

out

pfft~
poltocar
poltocar~
vectral~
Tutorial 25
Tutorial 26

pift~

Cartesian to Polar coordinate conversion

Signal Cartesian to Polar coordinate conversion

Fast Fourier transform

Input for a patcher loaded by pfft~

Report information about a patcher loaded by pfft~
Compute “running phase” of successive phase deviation frames
Compute phase deviation between successive FFT frames
Inverse Fast Fourier transform

Message output for a patcher loaded by poly~ or pfft~
Spectral processing manager for patchers

Polar to Cartesian coordinate conversion

Signal Polar to Cartesian coordinate conversion
Vector-based envelope follower

Analysis: Using the FFT

Frequency Domain Signal Processing with pfft~
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The filtercoeff~ object is a signal-rate filter coefficient calculator for the biquad~ object. It
calculates the filter coefficients from three higher-level parameters: frequency, amplitude
and resonance (Q) or slope (S). Its internal calculations are based on those of the
filtergraph~ object.

Input

float

int

allpass

bandpass

bandstop

gainapass

In 1st inlet: Sets the center or cutoff frequency parameter for the filter and
causes output.

In 2nd inlet: Sets the gain parameter for the filter and causes output.

In 3rd inlet: Sets the Q (resonance) or S (slope) parameter for the filter and
causes output. (note that the term slope is only used for the third parameter
of shelving filters, and is roughly equivalent to resonance)

Converted to float.

In left inlet: The word allpass sets the filter type to allpass mode. The
frequency response of the filter is based on two parameters: cf (center
frequency, or cutoff frequency) and Q (resonance). The gain parameter is
set to unity gain (1.0). An allpass filter is designed to modify the phase
response, leaving a flat amplitude response

In left inlet: The word bandpass sets the filter type to bandpass mode. The
frequency response of the filter is based on two parameters: cf (center
frequency) and Q (resonance). The gain parameter is set to unity gain
(1.0).

In left inlet: The word bandstop sets the filter type to bandstop mode. The
frequency response of the filter is based on two parameters: cf (center
frequency) and Q (resonance). The gain parameter is set to unity gain
(1.0).

In left inlet: The word gainapass sets the filter type to allpass mode with user-
controllable gain. The frequency response of the filter is based on three
parameters: ¢f (center frequency, or cutoff frequency) gain, and Q
(resonance), although only the gain parameter has an effect on the
amplitude response. An allpass filter is designed to modify the phase
response, leaving a flat amplitude response
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gainbpass

gainbstop

gainhpass

gainlpass

gainresonant

highpass

highshelf

lowpass

lowshelf

peaknotch

In left inlet: The word gainbpass sets the filter type to bandpass mode with
user-controllable gain. The frequency response of the filter is based on
three parameters: cf (center frequency) gain, and Q (resonance).

In left inlet: The word gainbstop sets the filter type to bandstop mode with
user-controllable gain. The frequency response of the filter is based on
three parameters: cf (center frequency) gain, and Q (resonance).

In left inlet: The word gainhpass sets the filter type to highpass mode with
user-controllable gain. The frequency response of the filter is based on
three parameters: cf (cutoff frequency) gain, and Q (resonance).

In left inlet: The word gainlpass sets the filter type to lowpass mode with
user-controllable gain. The frequency response of the filter is based on
three parameters: cf (cutoff frequency) gain, and Q (resonance).

In left inlet: The word gainrtesonant sets the filter type to resonant mode
(resonant bandpass filter) with user-controllable gain. The frequency
response of the filter is based on three parameters: cf (center frequency)
gain, and Q (resonance).

In left inlet: The word highpass sets the filter type to highpass mode. The
frequency response of the filter is based on two parameters: cf (cutoff
frequency) and Q (resonance). The gain parameter is set to unity gain
(1.0).

In left inlet: The word highshelf sets the filter type to highshelf mode. The
frequency response of the filter is based on three parameters: ¢f (cutoff
frequency) gain, and S (slope).

In left inlet: The word lowpass sets the filter type to lowpass mode. The
frequency response of the filter is based on two parameters: ¢f (cutoff

frequency) and Q (resonance). The gain parameter is set to unity gain
(1.0).

In left inlet: The word lowshelf sets the filter type to lowshelf mode. The
frequency response of the filter is based on three parameters: cf (cutoft
frequency) gain, and S (slope).

In left inlet: The word peaknotch sets the filter type to peaknotch mode. The
frequency response of the filter is based on three parameters: cf (center
frequency) gain, and Q (resonance).
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resonant  In left inlet: The word resonant sets the filter type to resonant mode
(resonant bandpass filter). The frequency response of the filter is based on
two parameters: ¢f (center frequency) and Q (resonance). The gain
parameter is set to unity gain (1.0).

Arguments

symbol  Optional. A symbol argument may be used to set the default filter type
(highpass, lowpass, etc...).

int  Optional. Used as a resampling factor.

Output
signal  The five signal outlets output signal-rate filter coefficients for the biquad~
object.
Examples
cycle” G0 FM MeaLs “filter
y modulation: 7"
+ 400
:
#1500 | x4 | L6l ]
] 1] 1]
1';':'159~ E frequeney E guin EQ
'i," filtercoeff” gainbpass
s i j i i j
biguad™

The filtercoeff~ object lets you send sample-accurate coefficients to biquad~

See Also

allpass~ Allpass filter
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filtercoeff~

coefficient generator

biquad~ Two-pole, two-zero filter

cascade~ A set of cascaded biquad filters

delay~ Delay line specified in samples

filtergraph~ Graphical filter editor

lores~ Resonant lowpass filter

reson~ Resonant bandpass filter

teeth~ Comb filter with feedforward and feedback delay control
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The filtergraph~ object is not a signal object per se, as it does not process audio signals by
itself, but it does react to the current MSP sampling rate in order to generate filter
coefficients for the biquad~ or cascade~ objects from higher-level parameters such as
frequency, amplitude and resonance (Q). Since the filtergraph~ object needs to use the
current sampling rate to calculate the filter response, Max/MSP must be using an audio
driver in order for the object to properly display and calculate values.

The filtergraph~ object was designed as both a display and a graphical user interface for a
variety of second order (two-pole two-zero) filters implemented using the biquad~ object.
It is also able to display multiple cascaded second order filters for use with the cascade~
object The horizontal axis of the filtergraph~ object’s display represents frequency (which
can be displayed on either a linear or logarithmic scale), while its vertical axis represents
amplitude (also displayable on either a linear or logarithmic scale). The curve displayed
reflects the frequency response of the current filter model. The frequency response is
essentially the amount that the filter will amplify or attenuate the frequencies present in
an audio signal. The biquad~ (or cascade~) object does the actual filtering, based on the
coefficients that filtergraph~ calculates and sends to it in a list.

The cutoff frequency (or center frequency) is the central frequency of a given filter's
activity. Its specific meaning is different for each filter type, but it can generally be
identified as a transitional point (or center of a peak/trough) in the graph’s amplitude
curve. In addition, it is marked in the display by a colored rectangle whose width
corresponds to the bandwidth of the filter. The bandwidth (sometimes referred to as
transition width or transitional band) is the principal range of a filter’s effect, centered on
the cutoff frequency. The edges of a filter’s bandwidth are usually defined as being
located where the frequency response has a 3dB change in amplitude from the cutoff or
center frequency. Q (also known as resonance) is another term used to describe filter
“width” although it is described in different units — as the ratio of the center/cutoff
frequency to the bandwidth. Using Q instead of bandwidth in Hz lets us move the
center/cutoff frequency while keeping a constant bandwidth in octaves. The Q parameter
for shelving filters is often called S (or slope), although it is ostensibly the same as Q. For
the most part, filtergraph~ uses bandwidth or Q, which are inversely proportional to each
other. The filter’s gain is the linear amplitude at the center or cutoff frequency. The
interpretation of the gain parameter depends somewhat on the type of filter - the gain
may also affect a shelf or large region of the filter’s response.

Input

(mouse)  You can changer the filter parameters by clicking and dragging on the
filtergraph~ object’s display. By default, horizontal mouse dragging is
mapped to cutoff frequency, and vertical mouse movement is mapped to
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float

int

list

bang

gain (if gainmode is enabled). If the cursor is located directly over the edge

of a filter band, however, the band rectangle is highlighted, indicating that

clicking and dragging will map x-axis movement to adjust filter bandwidth
instead of cutoft frequency.

If multiple bandwidth regions are overlapping, you can cycle through them
by double-clicking on the topmost one. This is useful for accessing smaller
bandwidth regions that might be otherwise “covered” by a larger region.

In 1st-5th inlets: When in display mode, a float in one of the first five
inlets changes the current value of the corresponding biquad~ filter
coefficient (a0, al, a2, bl, and b2, respectively), recalculates the filter’s
frequency response based on these coefficients and causes a list of the
current filter coefficients to be output from the leftmost outlet.

In 6th inlet: Sets the center or cutoff frequency parameter for the filter and
causes output.

In 7th inlet: Sets the gain parameter for the filter and causes output.

In 8th inlet: Sets the Q (resonance) or S (slope) parameter for the filter and
causes output.

Note: Input to any one of the inlets will recalculate the current filter’s
graph and trigger the output.

Converted to float.

In left inlet: A list of five float values which correspond to biquad~ filter
coefficients sets the filtergraph~ object’s internal values for these
coefficients and causes the object to output the list out its left outlet. If
filtergraph~ is in display mode, it will display the frequency response of the
filter obtained from these coefficients. If more than five values are sent,
they are interpreted as sets of cascaded biquad coefficients (see the cascade
message).

in 6th inlet: A list of three values which correspond to center/cutoff
frequency, gain and Q/S (resonance/slope), sets these values, recalculates
the new filter coefficients and causes output. This is equivalent to the params
message.

In left inlet: In display mode, bang causes the filtergraph~ object to send its
internally-stored biquad coefficients out the leftmost outlet. In the

146



Graphical
filter editor

& filtergraph~

allpass

analog

autoout

bandpass

bandstop

brgb

cascade

interactive filter modes, bang additionally causes the current filter
parameters to be sent out their respective outlets (see Output).

In left inlet: The word allpass sets the filter type of the filtergraph~ object to
allpass mode.It is equivalent to the mode 9 message. The frequency response
of the filter is based on three parameters: cf (center frequency, or cutoff
frequency) gain, and Q (resonance), although only the gain parameter has
an effect on the amplitude response. An allpass filter is designed to modify
the phase response (use the phasespect 1 message to view the phase response).

In left inlet: The word analog, followed by a 0 or 1, toggles the analog filter
prototype parameter for the bandpass, and peaknotch filters. Unlike the
standard digital versions, these “imitation analog” filters do not have a
notch at the nyquist frequency, and thus imitate the response of a analog
filter. The imitation analog filters are slightly more computationally
expensive, so this option is set to 0 (disabled) by default.

In left inlet: Toggles the automatic output on load feature. autoout 1 tells
filtergraph~ to automatically output its coefficients and parameters when a
patch is loaded. filtergraph~ saves its current state in a patcher. autoout 0
disables this feature. The default value is 1 (enabled).

In left inlet: The word bandpass sets the filter type of the filtergraph~ object
to bandpass mode. It is equivalent to the mode 3 message. The frequency
response of the filter is based on three parameters: cf (center frequency)
gain, and Q (resonance).

In left inlet: The word bandstop sets the filter type of the filtergraph~ object
to bandstop mode. It is equivalent to the mode 4 message. The frequency
response of the filter is based on three parameters: cf (center frequency)
gain, and Q (resonance).

In left inlet: The word brgb, followed by three numbers between 0 and 255,
sets the color of the filtergraph~ object background (i.e., the area above the
filter curve) in RGB format. The default is 210 210 210.

In left inlet: The cascade message works in display mode only. The word
cascade, followed by up to 24 groups of five float values corresponding to
filter coefficients, will display a composite filter response which shows the
multiplication of a group of biquad filters in cascade.
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color

constraints

display

displaydot

domain

frgb

fullspect

In left inlet: The word color, followed by a number from 0 to 15, sets the
color of the filtergraph~ object to one of the 16 object colors, which are also
available using the Color submenu in the Object menu.

In left inlet: The word constraints, followed by seven numbers, allows you to
constrain the frequency, amplitude and Q values within the specified
ranges. This is useful to constrain values obtained by clicking and
dragging. The first number should be an integer, and it specified the filter
number whose constraints will be set. The remaining six numbers are
floating-point values which set the minimum and maximum frequency
values, the minimum and maximum amplitude values, and the minimum
and maximum Q values, respectively. Specifying constraint values of zero
will remove the constraints for that value. The constrints message causes the
filter coefficients to be output.

In left inlet: The word display sets the filter type of the filtergraph~ object to
display only. It is equivalent to the mode 0 message. In display mode,
filtergraph~ simply displays the frequency response for a set of five biquad~
filter coefficients.

In left inlet: The displaydot message, followed by a 0 or 1, toggles the display
of the mousable bandwidth region when filtergraph~ is in display mode.
This allows you to use filtergraph~ as an interface to design and display
your own filter algorithms. The default is disabled (by default, display
mode functions uniquely as a display).

In left inlet: The domain message, followed by two integer frequencies in
Hz, lets you change the frequency display range of the filtergraph~. The
default display range is from 0 Hz to half the sampling rate (the Nyquist
frequency).

In left inlet: The word frgh, followed by three numbers between 0 and 255,
sets the color of the filtergraph~ object foreground (i.e., the area below the
filter curve) in RGB format. The default is 170 170 170.

In left inlet: The word fullspect, followed by a 0 or 1, lets you select either a
half- spectrum or full spectrum display. fullspect 0 (the default) specifies a
half-spectrum from 0 Hz to the Nyquist frequency (half the sampling rate).
fullspect 1 specifies a full (mirrored) spectrum from -Nyquist to +Nyquist
(the spectrum is mirrored around 0 Hz). In full spectrum mode, the display
has a red marker at DC (0 Hz).
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gainmode

highorder

highpass

highshelf

linmarkers

logamp

logfreq

logmarkers

lowpass

In left inlet: The word gainmode, followed by a 0 or 1, toggles the gain
parameter for the lowpass, highpass, bandpass, and bandstop filters. The
traditional definitions of these filters have a fixed gain of 1.0, but by gain-
enabling them, their amplitude response can be scaled without the
additional use of a signal multiply at the filters output.The default is 0
(disabled).

The highorder message works in display mode only. The word highorder,
followed by a list of # groups of biquad filter “a” coefficients and n-1
groups of biquad filter “b” coefficients, will display the response of an nth

order filter.

In left inlet: The word highpass sets the filter type of the filtergraph~ object
to highpass mode.It is equivalent to the mode 2 message. The frequency
response of the filter is based on three parameters: ¢f (cutoff frequency)
gain, and Q (resonance) or S (slope - used for the shelving filters).

In left inlet: The word highshelf sets the filter type of the filtergraph~ object
to highshelf mode.It is equivalent to the mode 7 message. The frequency
response of the filter is based on three parameters: ¢f (cutoff frequency)
gain, and S (slope).

In left inlet: The word linmarkers, followed by a list of up to 64 int values,
will set markers for the linear frequency display (See the markers message).
By default, the markers are set at + SampleRate/4, SampleRate/2, and (3 *
SampleRate)/4.

In left inlet: The logamp message, followed by a 0 or 1, sets the amplitude
display scale. logamp 0 sets a linear amplitude display, and logamp 1 sets a log
display scale (default).

In left inlet: The logfreq message, followed by a 0 or 1, sets the frequency
display scale. logfreq 0 sets a linear frequency display, and logfreq 1 sets a log
display scale (default).

In left inlet: The word logmarkers, followed by a list of up to 64 int values,
will set markers for the log frequency display (See the markers message). By
default, the markers are set at+ 50Hz, 500Hz and 5kHz at 44.1kHz. These
values correspond to + 0.007124, 0.071238, and 0.712379 radians for any
sample rate.

In left inlet: The word lowpass sets the filter type of the filtergraph~ object to
lowpass mode.It is equivalent to the mode 1 message. The frequency
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response of the filter is based on three parameters: ¢f (center frequency, or
cutoff frequency) gain, and Q (resonance).
lowshelf  In left inlet: The word lowshelf sets the filter type of the filtergraph~ object to
lowshelf mode.It is equivalent to the mode 6 message. The frequency
response of the filter is based on three parameters: ¢f (center frequency, or
cutoff frequency) gain, and S (slope).
markers  In left inlet: The word markers, followed by a list of up to 64 frequency
values will place visual markers (vertical lines) at these frequencies behind
the graph. The markers message will set the markers used for both linear and
logarithmic frequency displays.
mode  In left inlet: The word mode, followed by a number from 0-9, sets the
current filter type. The numbers and associated filter types are:
Number Filter type
0 display only
1 lowpass
2 highpass
3 bandpass
4 bandstop
5 peaknotch
6 lowshelf
7 highshelf
8 resonant
9 allpass
In display mode, filtergraph~ displays the frequency response for a set of
five biquad~ filter coefficients. In the other modes, it graphs the frequency
response of a filter based on three parameters: cf (center frequency, or
cutoff frequency) gain, and Q (resonance) or S (slope - used for the
shelving filters).
mousemode  In left inlet: The word mousemode followed by two int arguments, specifies

the interpretation of horizontal and vertical mouse movement. With one
argument, only the horizontal mouse mode is affected. The mouse mode
values are the same for both axes: (0 = off, 1 = normal, 2 = alternate).
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nfilters

options

params

peaknotch

phasespect

For horizontal movement (specified by the first argument), normal
behavior means that clicking on the filter band and dragging horizontally
changes the filter's cutoff frequency. When set to the alternate mouse
mode (2), horizontal movement affects Q, or resonance. When turned off
(0), mouse activity along the x-axis has no effect.

For vertical movement (specified by the second argument), normal
behavior means that the y-axis is mapped to gain during clicking and
dragging activity. When the alternate mouse mode (2) is selected, vertical
movement changes the Q (resonance) setting instead. When turned oft
(0), vertical mouse movement has no effect.

In left inlet: The word nfilters, followed by a number from 1 to 24, sets the
number of cascaded biquad filters displayed in the filtergraph. When using
more than one filter, the output of the filtergraph~ should be sent to a
cascade~ object instead of a biquad~.

In left inlet: The word options, followed by five integers, allows you to set
the filter-specific options for a given filter. The first number specifies the
filter whose options will be set. The remaining four integers set the filter
mode (mode message) gain-enabling flag (gainmode message), analog filter
prototype flag (analog message) and interactive filter mode flag (displaydot
message), respectively. The options message causes the filter coefficients to
be re-evaluated and output.

In left inlet: The word params, when followed by three numbers specifying
frequency, gain and Q, sets the filter parameters for the currently selected
filter and triggers output. When followed by four numbers specitying filter
number, frequency, gain and Q, this messages sets the filter parameters for
the filter indicated and causes output.

In left inlet: The word peaknotch sets the filter type of the filtergraph~ object
to peaknotch mode.It is equivalent to the mode 5 message. The frequency
response of the filter is based on three parameters: ¢f (center frequency, or
cutoff frequency) gain, and Q (resonance).

In left inlet: The word phasespect, followed by a 0 or 1, specifies whether to
display the amplitude or phase, with respect to frequency. phasespect 0 sets a
frequency-amplitude display (default), and phasespect 1 sets a frequency-
phase display.
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query

range

resonant

rgh2

rgh3

rgb4

rgh5

rgh6

rgh7

In left inlet: The word query, followed by a float value, will cause the
amplitude and phase response of the graph at that frequency to be sent out
the sixth outlet of the filtergraph~ object as a list.

In left inlet: The range message, followed by a float value greater than 0,
sets the amplitude display range of filtergraph~. The amplitude is displayed
from 0 to the range value along the vertical axis of the graph. (default
value 2.0)

In left inlet: The word resonant sets the filter type of the filtergraph~ object
to resonant mode (resonant bandpass filter). It is equivalent to the mode 8
message. The frequency response of the filter is based on three parameters:
cf (center frequency) gain, and Q (resonance).

In left inlet: The word rgb, followed by three numbers between 0 and 255,
sets the color of the filtergraph~ display. The background color for the
object display will be automatically selected. The brgb, frgh, rgh2, rgh3, rgb4,
rgh5, rgh6, and rgh7 messages can be used to set the colors of individual
portions of a filtergraph~ object display.

In left inlet: The word rgb2, followed by three numbers between 0 and 255,
sets the color of the filtergraph~ object’s curve line (i.e., the line that
separated the areas above and below the filter curve) in RGB format. The
default is 0 0 0 (black).

In left inlet: The word rgb3, followed by three numbers between 0 and 255,
sets the color of the filtergraph~ display markers in RGB format. The
default is 0 0 0 (black).

In left inlet: The word rgb4, followed by three numbers between 0 and 255,
sets the color of the rectangle that outlines the filtergraph~ object display in
RGB format. The default is 0 0 0 (black).

In left inlet: The word rgb5, followed by three numbers between 0 and 255,
sets the color of the bandwidth rectangle (and unselected tint within that
rectangle) in RGB format. The default is 76 108 172 (great blue heron).

In left inlet: The word rgb6, followed by three numbers between 0 and 255,
sets the tint of the interior of the bandwidth rectangle when it is selected in
RGB format. The default is 210 74 54 (salmon).

In left inlet: The word rgb7, followed by three numbers between 0 and 255,
sets the color of the filter curve for an individual filter that is highlighted
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by moving the cursor over it. The color is specifiec, naturally, in RGB
format. The default is 255 22 22 (blood red).
set  Inleft inlet: The word set, followed by a list of five int values which

setconstraints

setoptions

setparams

(loadbang)

(GetInfo...)

correspond to biquad~ filter coefficients, sets the filtergraph~ object’s
internal values for these coefficients but does not cause output. If
filtergraph~ is in display mode, it will display the frequency response of the
filter obtained from these coefficients.

in 6th inlet: A list of three values which correspond respectively to
center/cutoff frequency, gain and Q/S (resonance/slope), sets these values,
recalculates the new filter coefficients but does not cause output. In display
mode this message has no effect.

In left inlet: The word setconstraints, followed by seven numbers, allows you
to set the frequency, amplitude and Q constraint values within the
specified ranges without causing output. This is useful to constrain values
obtained by clicking and dragging. The first number should be an integer,
and it specified the filter number whose constraints will be set. The
remaining six numbers are floating-point values which set the minimum
frequency, maximum frequency, minimum amplitude, maximum
amplitude, minimum Q and maximum Q, respectively. Specifying
constraint values of zero will remove the constraints for that value.

In left inlet: The word setoptions, followed by five integers, allows you to set
the filter-specific options for a given filter without triggering output. The
first number specifies the filter whose options will be set. The remaining
four integers set the filter mode (mode message) gain-enabling flag (gainmode
message), analog filter prototype flag (analog message) and interactive filter
mode flag (displaydot message), respectively.

In left inlet: The word setparams, when followed by three numbers specifying
frequency, gain and Q, sets the filter parameters for the currently selected
filter without triggering output. When followed by four numbers
specifying filter number, frequency, gain and Q, this messages sets the
filter parameters for the filter indicated, without triggering output.

filtergraph~ responds to a loadbang message sent to it when a patcher is
loaded (See the autoout message).

Opens the filtergraph~ object’s Inspector window.
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(preset)

Inspector

You can save and restore the settings of filtergraph~ using a preset object.
The preset stores the number of filters and the parameters (freqency,
amplitude, Q) and filter options (corresponding to the mode, gainmode, and
analog messages) for all filters in the graph.

The behavior of a filtergraph~ object is displayed and can be edited using its
Inspector. If you have enabled the floating inspector by choosing Show
Floating Inspector from the Windows menu, selecting any filtergraph~
object displays the filtergraph~ Inspector in the floating window. Selecting
an object and choosing Get Info... from the Object menu also displays the
Inspector.

The filtergraph~ Inspector lets you set the following attributes:

The Frequency display options allow you to set minimum and maximum
frequency ranges to display (the default values are 20 and 20000 Hz.), as
well as let you choose to view the frequencies on a logarithmic (the
default) or linear display scale.

The Amplitude display options allow you to set the minimum and
maximum amplitude display ranges (the default values 0.0625 and 16
correspond roughly to +/-24dB). The menu to the right of the number
fields lets you display the numbers on a deciBel or linear amplitude scale.
The Radio buttons allow you to also select Amplitude Response (the

default) or Phase Response (whose range is always -m to nt). If you have
selected amplitude response, you may also choose to display the amplitude
on the graph using either a linear or logarithmic (i.e. deciBel) scale (the
default.

The Options section lets you set various global display and behaviour
options. Checking the Output Coefficients on Load checkbox will cause the
filtergraph~ object to respond to the loadbang message and output its filter
coefficients when a patcher file is opened. Checking the Show Numerical
Display option makes filtergraph~ display the numerical values for
frequency, gain and Q values while clicking and dragging the bandwidth
rectangle with the mouse. Checking the Show deciBel Values option sets
the filtergraph~ object to display the numerical values for gain change in
deciBels represented by the small ticks at the right-hand side of the object's
display.
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The numerical field in the Filters section lets you set the number of
cascaded second-order (biquad) filters which the graph will display. By
default, filtergraph~ displays one filter, but a whopping maximum of 24
filters may be simultaneously displayed. Note that when using more than
one filter, the coefficient output of filtergraph~ must be sent to a cascade~
object instead of a biquad~.

The Currently Selected Filter section lets you set the following filter-
specific attributes for the filter you select in the menu:

The Filter Type pop-up menu sets the kind of filter type to be displayed by
the filtergraph~ object. The filter types are Display, Lowpass, Highpass,
Bandpass, Bandstop, Peak/Notch (the default), Low Shelf, High Shelf,
Resoonant, or Allpass. If you are operating in Display mode, the checkbox
labeled Interactive User Filter is used to enable bandwidth rectangle when
in display mode. In any of the filter modes, you can used the Gain-Enabled
checkbox to enable gain scaling in the display. The Imitation Analog
Flavor checkbox allows you to optionally use alternate filter coefficient
calculations for the Bandpass and Peak/Notch filters.

The three parameters, Frequency, Amplitude and Q or S let you set the
three filter parameters for the specified filter. The menu next to the
amplitude value lets you input the amplitude on either a linear or deciBel
scale.

The Constraints let you set maximum and minimum ranges for mousing
and input constraints for the frequency, amplitude and Q values. By
entering a value of zero, or typing the word “None” you remove the
constraint for the given field. The amplitude constraints may be edited on
a linear or deciBel scale.

The Color pop-up menu lets you use a swatch color picker or RGB values to
specify the colors used for display by the filtergraph~ object. These are
described above, in the Input section.

The Revert button undoes all changes you've made to an object's settings
since you opened the Inspector. You can also revert to the state of an
object before you opened the Inspector window by choosing Undo
Inspector Changes from the Edit menu while the Inspector is open.
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Graphical
filter editor

& filtergraph~

Arguments

Output

list

float

int

None.

Out leftmost outlet: a list of 5 floating-point filter coefficients for the
biquad~ object. Coefficients output in response to mouse clicks and
changes in the coefficient or filter parameter inlets. They are also output
when the audio is turned on, and optionally when the patch is loaded if the
automatic output option is turned on (see autoout message, above).

Out sixth outlet: a list of 2 floating-point values (amplitude, phase) output
in response to the query message (see above).

Out second through fifth outlets: Frequency, Gain (linear), Resonance (Q)
and Bandwidth output in response to clicks on the filtergraph~ object.

Out rightmost (seventh) outlet: Filter number. Indicates which of the
cascaded biquad filters is being highlighted and/or edited.
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e aditor ] filtergraph~

Examples
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|5tartwindnw | bignad™
[stop | [+ 0.1
]

The filtergraph~ object greatly simplifies working with the biquad~ object

See Also

allpass~ Allpass filter

biquad~ Two-pole, two-zero filter

cascade~ A set of cascaded biquad filters

delay~ Delay line specified in samples

filtercoeff~ Signal-rate filter coefficient generator

lores~ Resonant lowpass filter

reson~ Resonant bandpass filter

teeth~ Comb filter with feedforward and feedback delay control
zplane~ Graph filter poles and zeros on the Z-plane
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Compute “running phase” of successive

phase deviation frames fra meaccum-~

Input

signal

Arguments

int

Output

signal

Examples

The input to be accumulated.

Optional. A non-zero integer argument will cause the accumulated values
to be wrapped between —m and 7. This optional feature is to reduce
roundoff error when useing frameaccum~ to accumulate phase values.

The frameaccum~ object computes a running phase by keeping a sum of
the values in each position of its incoming signal vectors. In other words,
for each signal vector, the first sample of its output will be the sum of all of
the first samples in each signal vector it has received, the second sample of
its output will be the sum of all the second samples in each signal vector,
and so on. When used inside a pfft~ object, it can keep a running phase of
the FFT because the FFT size is equal to the signal vector size.

Tick a stared

frame randomlyr.

random S0 fftinfo™

fftin™ 1 * 1024
===f
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4
[
1
’
1

Plaor back the

index™ frames 1 ||index™ frames 2

stored frame.

4
L

= eompute running phase (b adding
LI aea con the bins of the current vector to the

rurfiid frurarirararay

presereserer i bins of the previous one).
oltocar™
Y convert to xiy buffer™ frames
Eoamd resymthesize.
fftout™ 1

frameaccum~ computes the running phase between frames of spectral data
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Compute “running phase” of successive

phase deviation frames fra meaccum-~

See Also
framedelta~ Compute phase deviation between successive FFT frames
Tutorial 26 Frequency Domain Signal Processing with pfft~
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Compute phase deviation between

successive FFT frames framEdEIta ~

Input

signal  The input on which the deviation will be computed.

Arguments

None.

Output

signal  The framedelta~ object computes a running phase deviation by subtracting
values in each position of its previously received signal vector from the
current signal vector. In other words, for each signal vector, the first
sample of its output will be the first sample in the current signal vector
minus the first sample in the previous signal vector, the second sample of
its output will be the second sample in the current signal vector minus the
second sample in the previous signal vector, and so on. When used inside a
pfft~ object, it keeps a running phase deviation of the FFT because the FFT
size is equal to the signal vector size.

Examples
?ﬁ buffer™ frames
e
cartopol™
stapt :
resorling, framedelts™ | tompuke phase deviation.

rhasewrap™ wrap between +1- pi.
N

2

record™ frames 2| store [ frames.

i mawr e ww

framedelta~ computes the difference between successive frames of FFT data

See Also
frameaccum~ Compute “running phase” of successive phase deviation frames
Tutorial 26 Frequency Domain Signal Processing with pfft~
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Time-domain

frequency shifter freq S h ift ~

Input

signal

float

int

Arguments

float

int

Output

signal

In left inlet: The signal present at the left inlet is frequency-shifted by the
argument or value given in the right inlet.

In right inlet, a signal in the right inlet will be used as a frequency amount in
Hertz by which the left input signal will be shifted.

In right inlet: a float in the right inlet will be used as a frequency amount in
Hertz by which the left input signal will be shifted.

In right inlet: converted to float.

Optional. A numerical argument will be used as the frequency shift in Hertz.
The default is zero.

Converted to float.

The output is the frequency shifted signal.
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ime-domain .
jz;equency shifter freqSh Ift~

Examples
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freqshift~ shifts the frequencies of an incoming sound more efficiently than if you build it
yourself from scratch

See Also

fbinshift~ Frequency-domain frequency shifter for pfft~.
gizmo~ Frequency-domain pitch shifter for pfft~.
hilbert~ Phase quadrature filter
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Convert frequency to MIDI

note numbers at signal-rate ftom ~

Input

signal A signal representing a frequency value. It is converted to a MIDI pitch value
(from 0 to 127) and output as a signal.

Arguments

None.

Output

signal The MIDI note value that corresponds to the input frequency is output as a
signal. When an input frequency falls between two equal tempered pitches, the
fractional part of the MIDI value is included.

Examples
[x440.| [ 420 | [ 2415,
: : :
4 i
[frorm™ | mnm"’ | rTécu:nm"’ |
: i E
[ 269, | | 2esa | | 2e7.9]
What'll it be? Contemporary, Classical or Baroque?
See Also
expr Evaluate a mathematical expression
ftom Convert frequerncy to a MIDI note number
mtof Convert a MIDI note number to frequency
mtof~ Convert a MIDI note number to frequency at signal-rate
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volume slider

Exponential scaling o
B gain~

Input
signal

int

float

bang

color

inc

resolution

scale

set

size

In left inlet: The input signal to be scaled by the slider.

In left inlet: Sets the value of the slider, ramps the output signal to the level
corresponding to the new value over the specified ramp time, and outputs
the slider’s value out the right outlet.

In left inlet: Converted to int.

In right inlet: Sets the ramp time in milliseconds. The default is 10
milliseconds.

Sends the current slider value out the right outlet.

In left inlet: The word color, followed by a number from 0 to 15, sets the
color of the striped center portion of gain~ to one of 16 object colors,
which are also available by choosing Color... from the Max menu.

The word inc, followed by a float, sets the increment value used to calculate
the output scale factor based on the input value. The default value is
1.071519. See the Inspector section for an explanation of the calculation.

The word resolution, followed by a number, sets the sampling interval in
milliseconds. This controls the rate at which the display is updated as well as
the rate that numbers are sent out the gain~ object’s outlet.

The word scale, followed by a float, sets the base output value used to
calculate the output scale factor based on the input value. The default value
is 7.94231. See the Inspector section for an explanation of the calculation.

In left inlet: The word set, followed by a number, sets the value of the
slider, ramps the output signal to the level corresponding to the new value
over the specified ramp time, but does not output the slider’s value out the
right outlet.

In left inlet: The word size, followed by a number, sets the range of gain~ to
the number. The values of the slider will then be 0 to the range value
minus 1. The default value is 158.
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volume slider

Exponential scaling o
B gain~

Inspector

Arguments

The behavior of a gain~ object is displayed and can be edited using its
Inspector. If you have enabled the floating inspector by choosing Show
Floating Inspector from the Windows menu, selecting any gain~ object
displays the gain~ Inspector in the floating window. Selecting an object
and choosing Get Info... from the Object menu also displays the
Inspector.

The gain~ Inspector lets you set four parameters—the Range, the second is
the Base Value, and the Increment. In the following expression that
calculates the output scale factor based on the input value (the same as the
linedrive object), the range is a, the base value is b, the increment is ¢, the
input is x, e is the base of the natural logarithm (approx. 2.718282) and the
output is y.

y=be-alogcexlogc
For more information about these parameters, see the linedrive object.

The default values of range (158), base value (7.94231), and increment
(1.071519) provide for a slider where 128 is full scale (multiplying by 1.0),
0 produces a zero signal, and 1 is 75.6 dB below the value at 127. A change
of 10 in the slider produces a 6 dB change in the output. In addition, since
the range is 158, slider values from 129 to 157 provide 17.4 dB of
headroom. When the slider is at 157, the output signal is 17.4 dB louder
than the input signal.

You can also set the Interpolation Time by entering a value which will set
the interpolation time for the gain~ object The default value is 10
milliseconds.

The Revert button undoes all changes you've made to an object's settings
since you opened the Inspector. You can also revert to the state of an
object before you opened the Inspector window by choosing Undo
Inspector Changes from the Edit menu while the Inspector is open.

None.
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Exponential scaling p— o
volume slider ‘ “J \ galn ~

Output

signal  Out left outlet: The input signal, scaled by the current slider value as x in
the equation shown above.

int  Out right outlet: The current slider value, when dragging on the slider with
the mouse or when gain~ receives an int or float in its left inlet.

Examples
sig™ 1. = .
——— | adc™ (ctlin a 11 1
e m—
=
ok control sigmal amplitude
j|spapshot™ 100 with MIDT expression
ip0 501188 |
Fenered ymomential s ¢
* Eader dac™

Specialized fader to scale a signal exponentially or logarithmically

See Also

linedrive Scale integers for use with line~
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Route a signal to

one of several outlets gate~

Input

int

float

signal

Arguments

int

In left inlet: Determines the outlet that will send out the signal coming in
the right inlet. If the number is 0 or negative, the right inlet is shut off and
a zero signal is sent out. If the number is greater than the number of
outlets, the signal is sent out the rightmost outlet. If a signal is connected to
the left inlet, gate~ ignores int or float messages received in its left inlet.

Converted to int.

In left inlet: If a signal is connected to the left inlet, gate~ operates in a
mode that uses signal values to determine the outlet that will receive its
input signal (the signal coming in the right inlet). If the signal coming in
the left inlet is 0 or negative, the inlet is shut off and a zero signal is sent
out. If it is greater than or equal to 1, but less than 2, the input signal goes
to the left outlet. If the signal is greater than or equal to 2 but less than 3,
the input signal goes to the next outlet to the right, and so on. If the signal
in the left inlet is greater than the number of outlets, the rightmost outlet
is used.

In right inlet: The input signal to be passed through to one of the gate~
object’s outlets, according to the most recently received int or float in the
left inlet, or the value of the signal coming in the left inlet.

If the signal network connected to the right inlet of gate~ contains a
begin~ object—and a signal is not connected to the left inlet of the
gate~—all processing between the begin~ outlet and the gate~ inlet will be
turned off when gate~ is shut off.

Optional. The first argument specifies the number of outlets. The default is
1. The second argument sets the outlet that will initially send out the input
signal. The default is 0, where all signals are shut off and zero signals are
sent out all outlets. If a signal is connected to the left inlet, the second
argument is ignored.
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Route a signal to

one of several outlets gateN

Output

signal Depending on the value of the left inlet (either signal or number), one of
the object’s outlets will send out the input signal and rest will send out zero
signals, or (if the inlet is closed) all outlets will send out zero signals.

Examples
sigmal
provessing begin™
_ _ stops when this v e,
gake~ iz elozed outlet 2 15 open gake~ is closed —ig- 440, ||=ig” &,
dcm 2 - el :
s —— S rrrrrs i =_‘_-
; J&J i— i cycle™ H cycle
gate” 2 gate” 2 [t [i5=——"} =
¢ ] i i 4 i + g,
dac™ dac™ dac™ LMM"'=,

gate~ routes the input signal to one of its outlets, or shuts it off entirely

See Also

selector~ Assign one of several inputs to an outlet
begin~ Define a switchable part of a signal network
Tutorial 4 Fundamentals: Routing signals
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Frequency-domain

pitch shifter for pfft~ glzmo ~

The gizmo~ object implements a frequency-domain pitch shifter. It works by analyzing the
frequency bins of an FFT’d signal, finding the peaks in the spectrum, and shifting them
along the frequency axis to transpose the sound. The gizmo~ object must be used inside a pfft~
with an overlap of 4 or more - using an overlap of 2 will produce quite audible amplitude
modulation. When used outside a pfft~ it does nothing.

Input

signal  Inleft inlet: The signal present at the left inlet is the real part of a frequency-
domain signal coming from a fftin~ object inside a pfft~.

In middle inlet, The signal input to the middle inlet is the imaginary part of a
frequency-domain signal coming from a fftin~ object inside a pfft~. Both real
and imaginary inputs must be connected for gizmo~ to work.

flat  In rightmost inlet: a float in the right inlet will be used as a frequency scalar
for pitch-shifting. Scaling the pitch by 2 will raise it one octave, sclaing the
pitch by 0.5 will lower it one octave.

int  In right inlet: converted to float.

freqshift ~ In left inlet: The word freqshift followed by a numerical value representing a
positive or negative frequency in Hertz will be used as a frequency offet for
the scaled amplitude peaks in the frequency spectrum. This corresponds to a
frequency-shift of the transposed signal (see the freqshift~ or fhinshift~ objects
for additional information).

Arguments

flatorint ~ Optional. A numerical argument will be used as the default pitch shift scalar.
The default is 1.0 (no pitch scaling).

Output

signal  The output is the pitch-shifted complex signal. The left outlet is the real
component, and the right outlet is the imaginary component. These may be
connected to the real and imaginary inputs of a fftout~ object inside a pfft~.
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Frequency-domain

pitch shifter for pfft~

gizmo~

Examples

Lfitout™ 1

T
o

bwo [oF more] transpositions wikh the
owerhead of only one FFT/IFFT padr

gizmo~ shifts the pitch of an incoming sound so you can use it for harmonization effects

See Also

fbinshift~
freqshift~
hilbert~

Frequency-domain frequency shifter for pfft~.
Time-domain frequency shifter.
Phase quadrature filter
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Variable-rate looping

sample playback g roove-~

Input

signal  In left inlet: Defines the sample increment for playback of a sound from a
buffer~. A sample increment of 0 stops playback. A sample increment of 1
plays the sample at normal speed. A sample increment of -1 plays the sample
backwards at normal speed. A sample increment of 2 plays the sample at twice
the normal speed. A sample increment of .5 plays the sample at half the
normal speed. The sample increment can change over time for vibrato or
other types of speed effects. The groove~ object uses the buffer~ sampling rate
to determine playback speed.

If aloop start and end have been defined for groove~ and looping is turned on,
when the sample playback reaches the loop end the sample position is set to
the loop start and playback continues at the current sample increment.

In middle inlet: Sets the starting point of the loop in milliseconds.
In right inlet: Sets the end point of the loop in milliseconds.

intor fllat  In left inlet: Sets the sample playback position in milliseconds. 0 sets the
playback position to the beginning.

In middle inlet: Sets the starting point of the loop in milliseconds. If a signal is
connected to the inlet, int and float numbers are ignored.

In right inlet: Sets the end point of the loop in milliseconds. If a signal is con-
nected to the inlet, int and float numbers are ignored.

loop  The word loop, followed by 1, turns on looping. loop 0 turns off looping. By
default, looping is off.

loopinterp  The word loopinterp, followed by 1, enables interpolation about start and end
points for a loop. loop 0 turns off loop interpolation. By default, loop
interpolation is off.

reset  Clears the start and end loop points.

set  The word set, followed by a symbol, switches the buffer~ object containing the
sample to be used by groove~ for playback.

setloop  The word setloop, followed by two numbers, sets the start and end loop points
in milliseconds.
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Variable-rate looping

sample playback g roove-~

startloop

(mouse)

Arguments

symbol

int

Output

signal

Examples

Causes groove~ to begin sample playback at the starting point of the loop. If
no loop has been defined, groove~ begins playing at the beginning.

Double-clicking on a greove~ object opens the sample display window of the
buffer~ object associated with the groove~ object.

Obligatory. Names the buffer~ object containing the sample to be used by
groove~ for playback.

Optional. A second argument may specify the number of output channels: 1,
2, or 4. The default number of channels is 1. If the buffer~ being played has
fewer channels than the number of groove~ output channels, the extra
channels output a zero signal. If the buffer~ has more channels, channels are
mixed.

Out left outlet: Sample output. If groove~ has two or four output channels, the
left outlet plays the left channel of the sample.

Out middle outlets: Sample output. If groove~ has two or four output channels,
the middle outlets play the channels other than the left channel.

Out right outlet: Sync output. During the loop portion of the sample, this
outlet outputs a signal that goes from 0 when the loop starts to 1 when the loop
ends.

Playr backward at 102 speed  add vibrato
stop  play ab normal speed start Four |_|:|.5 | |c}rcle"’ = |
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Variable-rate looping

groove~

sample playback

See Also

2d.wave~ Two-dimensional wavetable
buffer~ Store audio samples

play~ Position-based sample playback
record~ Record sound into a buffer
Tutorial 14 Sampling: Playback with loops
Tutorial 20 MIDI control: Sampler
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Phase quadrature

filter hilbert~

Input

signal  In left inlet: The signal that will be hilbert-transformed. The Hilbert
transform, or phase quadrature, produces signals that are 90 degrees out of
phase with each other.

Arguments

None.

Output

signal  Out left outlet: The “real” part of the hilbert-transformed signal. It will be
90 degrees out of phase from the “imaginary” part.

Out right outlet: The “imaginary” part of the hilbert-transformed signal. It
will be 90 degrees out of phase from the “real” part.

Examples
g ; r f
- r“? AN
1% i
f oy b %
| emjum
[ 2099997 |
cos"2 Xt st x =1
It seems Pythagoras was right.
See Also
fbinshift~ Frequency-domain frequency shifter for pfft~..
fregshift~ Time-domain frequency shifter
gizmo~ Frequency-domain pitch shifter for pfft~.
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Control a ReWire host’s

transport

hostcontrol~

hostcontrol~ allows you to send commands to the ReWire host to start and stop the
transport, set the transport position, change the tempo, change the time signature, and set

loop points.

Input

int

pause
resume

seek

tempo
bpm

timesig

loop

Arguments

Output

1 starts playing from the beginning. 0 stops playing and resets the position
to the beginning.

The word pause stops playback without changing the current position.
The word resume starts playback from the current position.

The word seek, followed by a number specifying ticks (in 1 PPQ), sets the
current transport position. For example, to seek to the start of the fifth
measure if the time signature is 4/4 the send the message “seek 16”.

The word tempo, followed by a number (in samples per beat), changes the
host’s tempo.

The word bpm, followed by a number (in beats per minute), changes the
host’s tempo.

The word timesig, followed by two numbers that specify numerator and
denominator values, changes the host’s time signature. For example, to set
the time signature to 3/4 send the message timesig 3 4.

The word loop, followed by one or three numbers, controls the host’s loop
state. If the first number is non-zero, looping will be enabled—otherwise, it
will be turned off. An optional second and third number may be used to
specify the loop start and end points, expressed in 1 PPQ ticks. If the
second and third numbers are not present, the loop points are not
changed.

None.

None.
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Control a ReWire host’s

transport hOStCO“trOI ~

See Also
hostphasor~ Get synchronization signal from a ReWire host
hostsync~ Get transport control info from a ReWire host
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Get synchronization signal

from a ReWire host hOStphasor~

hostphasor~ outputs an audio-rate sawtooth wave that is sample-synchronized to the beat
of the ReWire host sequencer. The waveform can be fed to other audio objects to lock
audio processes to the audio of the ReWire host. For example, try driving techno~ with
hostphasor~ for instant accompaniment of your favorite sequence.

Input

None.
Arguments

None.
Output

signal  The output of hestphasor~ is analogous to phasor~: it ramps from 0 to 1.0
over the period of a beat. If the current host environment does not support
synchronization or the ReWire host’s transport is stopped, the output of
hostphasor~ is a zero signal.

See Also
hostcontrol~ Control the ReWire host transport from Max/MSP
hostsync~ Get transport control info from a ReWire host
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Get transport control info

from a ReWire host hOStsyn C~

The hostsync~ object provides information about the current state of the ReWire host. Sample
count information is available in any host; even Max. The validity of the other information
output by the object is dependent upon what synchronization capabilities the ReWire host
implements; the value from the flags (10th) outlet tells you what information is valid. Output
from hostsync~ is continuous when the scheduler is running. Alternatively, you can bang its
inlet to report the current values.

Input

bang

Arguments

Output

int

int

int

float

list

float

A bang will cause the hostsync~ object to report its transport state.

None.

Out left outlet: 1 if the ReWire host’s transport is currently running; 0 if it is
stopped or paused.

Out 2nd outlet: The current bar count in the ReWire host sequence, starting at
1 for the first bar. If the ReWire host does not support synchronization, there
is no output from this outlet.

Out 3rd outlet: The current beat count in the ReWire host sequence, starting
at 1 for the first beat. If the ReWire host does not support synchronization,
there is no output from this outlet.

Out 4nd outlet: The current beat fraction, from 0 to 1.0. If the ReWire host
does not support synchronization, there is no output from this outlet.

Out 5th outlet: The current time signature as a list containing numerator
followed by denominator. For instance, 3/4 time would be output as the list 3
4. If the ReWire host does not support time signature information, there is no
output from this outlet.

Out 6th outlet: The current tempo in samples per beat. This number can be
converted to beats per minute using the following formula: (sampling-rate /
samples-per-beat) * 60. If the ReWire host does not support synchronization,
there is no output from this outlet.
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Get transport control info

from a ReWire host hOStsyn C~

float

int

list

int

See Also

hostcontrol~
hostphasor~

Out 7th outlet: The current number of beats, expressed in 1 PPQ. This
number will contain a fractional part between beats. If the ReWire host does
not support synchronization, there is no output from this outlet.

Out 8th outlet: The current sample count, as defined by the ReWire host.

Out 9th outlet: The loop info output as a list of three numbers containing loop
on/off state (0,1), the loop start point (in 1PPQ ticks), and the loop stop point
(in 1PPQ ticks). For example, if the time signature was 4/4 and looping was
on from the start of the fifth measure for four bars the list would be 1 16 32.

Out 10th outlet: A number representing the validity of the other information
coming from hostsync~. Mask with the following values to determine if the
information from hostsync~ will be valid.

Sample Count Valid 1 (always true)

Beats Valid 2 (2nd, 3rd, 4th, and 7th outlets valid)
Time Signature Valid 4 (5th outlet valid)

Tempo Valid 8 (6th outlet valid)

Transport Valid 16 (left outlet valid)

Loop Info Valid 64 (9th outlet valid)

Control the ReWire host transport from Max/MSP
Like phasor~, but beat-synchronized with ReWire host
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Inverse fast

[
Fourier transform IfﬂN

Input

signal

Arguments

int

Output

signal

In left inlet: The real part of a complex signal that will be inverse
transformed.

In right inlet: The imaginary part of a complex signal that will be inverse
transformed.

If signals are connected only to the left inlet and left outlet, a real IFFT
(inverse Fast Fourier transform will be performed. Otherwise, a complex
IFFT will be performed.

Optional. The first argument specifies the number of points (samples) in
the IFFT. It must be a power of two. The default number of points is 512.
The second argument specifies the number of samples between successive
IFFTs. This must be at least the number of points, and must be also be a
power of two. The default interval is 512. The third argument specifies the
offset into the interval where the IFFT will start. This must either be 0 or a
multiple of the signal vector size. ifft~ will correct bad arguments, but if
you change the signal vector size after creating an ifft~ and the offset is no
longer a multiple of the vector size, the ifft~ will not operate when signal
processing is turned on.

Out left outlet: The real part of the inverse Fourier transform of the input.
The output begins after all the points of the input have been received.

Out middle outlet: The imaginary part of the inverse Fourier transform of
the input. The output begins after all the points of the input have been
received.

Out right outlet: A sync signal that ramps from 0 to the number of points
minus 1 over the period in which the IFFT output occurs. When the IFFT is
not being output (in the case where the interval is larger than the number
of points), the sync signal is 0.
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Inverse fast o
Fourier transform

Examples
adc™ buffer™ formants
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uall P d et rer FET with

A | spectral enirelope

dac™ Ried— T funstion

Using fft~ and ifft~ for analysis and resynthesis
See Also
cartopol Cartesian to Polar coordinate conversion
cartopol~ Signal Cartesian to Polar coordinate conversion
fft~ Fast Fourier transform
fftin~ Input for a patcher loaded by pfft~
fftinfo~ Report information about a patcher loaded by pfft~
fftout~ Output for a patcher loaded by pfft~
frameaccum~ Compute “running phase” of successive phase deviation frames
framedelta~ Compute phase deviation between successive FFT frames
pfft~ Spectral processing manager for patchers
poltocar Polar to Cartesian coordinate conversion
poltocar~ Signal Polar to Cartesian coordinate conversion
vectral~ Vector-based envelope follower
Tutorial 25 Analysis: Using the FFT
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Message input for a patcher o

loaded by poly~ or pfft~ in
Input

None.
Arguments

int  Obligatory. Each in object is identified by a unique index number which
specifies which message inlet in a poly~ or pfft~ object it corresponds to.
The first outlet is 1.

Output

message  Each in object in a patcher loaded by the poly~ or pfft~ objects appears as an
inlet at the top of the object. Messages received at the first message inlet of
the poly~ or pfft~ object are sent to the first in object (i.e., thein1 object) in
the loaded patcher, and so on. The number of total inlets in a poly~ or pfft~
object is determined by whether there are a greater number of in~ or in
objects in the loaded patch (e.g., if your loaded poly~ patcher has three in~
objects and only two in objects, the poly~ object will have three inlets, two
of which will accept both signals and anything else, and a third inlet which
only takes signal input).

Examples
in™ 1 ||in 2
bremelo rate. 5’ =
EX
crole™ 200, 7. | _ p7. |
| I £
poly™ mypoly™ 4 5
i """ out™ 1

oo inside the poly~ subpatch.

Message inlets of the poly~ object correspond to the in objects inside the loaded patcher

See Also
in~ Signal input for a patcher loaded by poly~
out Message output for a patcher loaded by poly~
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Message input for a patcher o

loaded by poly~ or pfft~ in
out~ Signal output for a patcher loaded by poly~

pfft~ Spectral processing manager for patchers

poly~ Polyphony/DSP manager for patchers

thispoly~ Control poly~ voice allocation and muting

Tutorial 21 MIDI control: Using the poly~ object
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Signal input for a patcher o

loaded by poly~ or pfft~ In~
Input

None.
Arguments

int  Obligatory. Each in~ object is identified by a unique index number which
specifies which signal inlet in a poly~ object it corresponds to. The first
inlet is 1.

Output

signal  Each in~ object in a patcher loaded by the poly~ object appears as an inlet
at the top of the poly~ object. Signals received at the first message inlet of
the poly~ object are sent to the first in~ object (i.e., thein~ 1 object) in the
loaded patcher, and so on. The number of total inlets in a poly~ object is
determined by whether there are a greater number of in~ or in objects in
the loaded patch (e.g., if your loaded patcher has three in~ objects and only
two in objects, the poly~ object will have three inlets, two of which will
accept both signals and anything else, and a third inlet which only takes
signal input).

Examples
in™ 1 ||in 2
tremelo rake. ;
§
EXS
cycle™ 200, [}'7- | i -
: I +
poly™ mypoly™ 4 5
Ef ,,,,, ount™ 1
n:l:a.c"'l: ingide the poly subpatch.

Signal inlets of the poly~ object correspond to the in objects inside the loaded patcher

See Also
in Message input for a patcher loaded by poly~
out Message output for a patcher loaded by poly~

184



Signal input for a patcher o

loaded by poly~ or pfft~ in~
out~ Signal output for a patcher loaded by poly~

poly~ Polyphony/DSP manager for patchers

thispoly~ Control poly~ voice allocation and muting

Tutorial 21 MIDI control: Using the poly~ object

185



Sample playback

[
without interpolation Index~

Input
signal  In left inlet: The sample index to read from a buffer~ object’s sample
memory.
int  In right inlet: The channel (1-4) of the buffer~ to use for output. By
default, index~ uses the first channel of the buffer~.
set  The word set, followed by the name of a buffer~ object, causes index~ to read
from that buffer~.
(mouse)  Double-clicking on index~ opens an editing window where you can view
the contents of its associated buffer~ object.
Arguments
symbol  Obligatory. Names the buffer~ object whose sample memory is used by
index~ for playback.
int  Optional. Following the name of the buffer~, you may specify which
channel to use within the associated buffer~. The default channel is 1.
Output
signal  The output consists of samples at the sample indices specified by the input.
No interpolation is performed if the input sample index is not an integer.
Examples
fFfE™ 512 fit+ semds out indesr nam bers
5 5 ™ 0.511 with each FFT T Ly o ssmple o e
; : index™ thebuffer : aupvent sampling rake
'ma*uuqml 3 .
; i 5§ send out cortesponding index™ asample
i i i sample from the buffer- v
= = buffer™ thebuffer dac™ | |buffer™ asample

use bhe buffer+ as a4 modifying funetion for b+ cukpuk

Look up specific samples in the buffer~, using index~
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Sample playback
without interpolation

index~

See Also

2d.wave~
cycle~
buffer~
buffir~
fft~
wave~
Tutorial 13

Two-dimensional wavetable

Table lookup oscillator

Store audio samples

Buffer-based FIR filter

Fast Fourier transform
Variable-size wavetable

Sampling: Recording and playback
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Report information

about a sample me"‘

Input

bang

(mouse)

Arguments

symbol

Output

In left inlet: Causes a report of information about a sample contained in
the associated buffer~ object.

Double-clicking on info~ opens an editing window where you can view the
contents of its associated buffer~ object.

Obligatory. Names the buffer~ object for which info~ will report
information.

Most of the information reported by info~ is taken from the audio file most recently read
into the associated buffer~. If this information is not present, only the sampling rate is
sent out the left outlet. No output occurs for any item that’s missing from the sound file.

float

Out left outlet: The sampling rate of the sample.

Out 3rd outlet: Sustain loop start, in milliseconds.

Out 4th outlet: Sustain loop end, in milliseconds.

Out 5th outlet: Release loop start, in milliseconds.

Out 6th outlet: Release loop end, in milliseconds.

Out 7th outlet: Total time of the associated buffer~ object, in milliseconds.

Out 8th outlet: Name of the most recently read audio file.
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Report information
about a sample

info~

list ~ Out 2nd outlet: Instrument information about the sample, as follows:

Examples

— vheck sample rate . :
of & stored sample sndfile . aiff

The MIDI pitch of the sample.

The detuning from the original MIDI note number of the
sample, in pitch bend units.

The lowest MIDI note number to use when playing this

sample.

The highest MIDI note number to use when playing this

sample.

The lowest MIDI velocity to use when playing this sample.

The highest MIDI velocity to use when playing this sample.

The gain of the sample (0-

buffer™ thefile

info™ thefile

dspstate™

[+ 22050,

sig™

if $f1 1= $£2

not w=e current sampling rate

sndl . aiff
2

127).

buffer™ ATFF1

info™ ATFF1

then File does k

—— ]

groove™ ATFF]

print Warning

dac™

uze the loop poinks
eontained in the ATFF file

Check sample rate of a sample; use other information contained in a sample

See Also

buffer~
mstosamps~
sfinfo~
Tutorial 14
Tutorial 20

Store audio samples

Convert milliseconds to samples
Report audio file information
Sampling: Playback with loops
MIDI control: Sampler
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Interpolating

oscillator bank iOSCbank~

Input

signal or float  In left inlet: Sets the frequency of the oscillator whose index is currently
referenced to the current floating-point value of the signal. The default value
is 0.

In 2nd inlet: Sets the magnitude (amplitude) of the oscillator whose index is
currently referenced.

In 3rd inlet: If frame sync is enabled using the framesync 1 message, a signal in
the range 0-1.0 sets the phase of the oscillator currently being referenced.

In 4th inlet: Sets the index of the oscillator currently being referenced.

flat  In 3rd inlet: A float in the range 0-1.0 sets the phase of the oscillator currently
being referenced.

dear  The word dlear sets the frequency of all oscillators to zero and zeros all
amplitudes.

copybuf  In left inlet: The word copybuf, followed by a symbol that specifies a bulffer,
copies 4096 samples from the buffer into the ioschank~ object’s internal
wavetable. An optional second integer argument specifies the position in the
buffer at which samples are loaded (offset).

framesync  The word framesync, followed by a non-zero number, enables frame
synchronous operation. When frame synchronous operation is enabled, a
given index's values will only change or begin their interpolated ramps to the
next value when the index input signal is 0 (or once per n sample frame).
Otherwise, a given index's values will change or begin their interpolated ramps

to the next value when the index input signal is equal to that index. The
default is off.

freqgsmooth  The word freqgsmooth, followed by a number, sets the number of samples across
which frequency smoothing is done. The default is 1 (no smoothing).

magsmooth  The word magsmooth, followed by a number, sets the number of samples across
which magnitude (amplitude) smoothing is done on an oscillator. The default
is 0 (no amplitude smoothing).
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Interpolating

oscillator bank iOSCbank~

set  The word set, followed by pairs of floating-point values, sets the frequency and
amplitude of an oscillator in the oscillator bank. A list of # pairs will set the
first n oscillators in the ioschank~ object and zero the amplitude of all others.

silence.  The word silence zeros the amplitude of all the oscillators.

sizz. The word size, followed by a number, sets the number of oscillators. The default
is 64.

Arguments
int  Optional. The number of oscillators. The default is 1.
int  Optional. The number of samples across which frequency smoothing is done.

int  Optional. The number of samples across which amplitude smoothing is done.

Output

signal A waveform consisting of the sum of the specified frequencies and amplitudes.
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ioschank~

Interpolating
oscillator bank

Examples
metro 10.
1
counter 0 &2 soeroll through the sequence,
= updating the oseillabor indesx
with each step.
prepend fetch
make a list of 64
midi notes to
pipe into the
oseillator bank.
-t ib random
amplitudes.
mtof| [random 100
L !
* 10.0001
|5tartwin-:1-:uw | Ll
ioschank™ &4 &4 312
,
g
dac™
ioscbank~ lets you sound multiple interpolated oscillators with one object
See Also
oschank~ Non-interpolating oscillator bank
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Distort a

°
sawtooth waveform kl n k~

Input

signal

float

Arguments

float

Output

signal

In left inlet: The input to kink~ should be a sawtooth waveform output from a
phasor~ object that repeatedly goes from 0 to 1.

In right inlet: The multiplier that affects the slope of the output between an
output (Y) value of 0 and 0.5. After the output reaches 0.5, the waveform will
increase to 1 so that the entire output moves from 0 to 1 in the same period of
time as the input. A slope multiplier of 1 (the default) produces no distortion
Slope multipliers below 1 have a slower rise to 0.5 than the input, and slope
multipliers above 1 have a faster rise to 0.5 than the input.

In right inlet: Same as signal. If a signal is attached to the right inlet, float input
is ignored.

Optional. Sets the default slope multiplier. If a signal is attached to the right
inlet, this argument is ignored.

The output of kink~ should be fed to the right inlet of cycle~ (at zero
frequency) to produce a distorted sine wave (a technique known as phase
distortion synthesis). As the slope multiplier in the right inlet of kink~ deviates
from 1, additional harmonics are introduced into the waveform output of
cycle~. If the slope multiplier is rapidly increased and then decreased using a
line~, the output of cycle~ may resemble an attack portion of an instrumental
sound.
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Distort a

°
sawtooth waveform kl n k~

Examples

1

1
line™ 1

b ooreate o slope multiplier enelope

, 10 130 1 700

Phasor™ 440

: Phase inpuk
kink™ 1.3

noke: o

; | E uze a5 table lookup
Fequeney! :

indezx of & sine wae

cycle™

wraweborm ok puk

Typical use of kink~ between phasor~ and cycle~.

See Also

phasor~ Sawtooth wave generator
triangle~ Triangle/ramp wavetable
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Visual RMS
level indicator

(W3] levelmeter~

Input

signal

brgb

frgb

interval

markers

range

rgh2

rgh3

rgh4

rgh5

The RMS amplitude of the incoming signal is displayed by the needle of
the on-screen level meter.

The word brgb, followed by three numbers between 0 and 255, sets the RGB
values for the background color of the levelmeter ~ object. The default
value is set by brgh 104 104 104.

The word frgb, followed by three numbers between 0 and 255, sets the RGB
values for the LED color for the lowest “cold” range of the levelmeter ~
object. The default value is set by frgb 0168 0.

The word interval, followed by a number, sets the update time interval, in
milliseconds, of the levelmeter~ display. The minimum update interval is
10 milliseconds, the maximum is 2 seconds, and the default is 100
milliseconds. This message also sets the rate at which levelmeter ~ sends out
the peak value received in that time interval.

The word markers, followed by a list of numbers representing deciBel values,
sets the locations of the small dots along the colored stripe on the
levelmeter~ object. Up to 8 markers may be diaplayed.

The word range, followed by two numbers representing deciBel values, sets
the display range of the levelmeter~ object. The default range is -40 dB to
12 dB.

The word rgh2, followed by three numbers between 0 and 255, sets the RGB
values for the color for the upper “hot” range of the levelmeter ~ object.
The default value is set by rgh2 255 153 0.

The word rgb3, followed by three numbers between 0 and 255, sets the RGB
values for the color for the “over” indicator of the levelmeter ~ object. The
default value is set by rgh325500.

The word rgb4, followed by three numbers between 0 and 255, sets the RGB
values for the color for upper-middle “warm” range of the levelmeter ~
object. The default value is set by rgh4 153 186 0.

The word rgb5, followed by three numbers between 0 and 255, sets the RGB
values for the color for the lower-middle “tepid” range of the levelmeter ~
object. The default value is set by rgh5 217 217 0.
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Visual RMS
level indicator

(W3] levelmeter~

Inspector

Arguments

Output

float

The behavior and appearance of the levelmeter~ object can be edited using
its Inspector. If you have enabled the floating inspector by choosing Show
Floating Inspector from the Windows menu, selecting any levelmeter~
object displays the levelmeter~ Inspector in the floating window. Selecting
an object and choosing Get Info... from the Object menu also displays the
Inspector.

The levelmeter~ Inspector lets you set the update time interval, in
milliseconds, of the display by typing a number into the Interval box. The
default interval is 20 ms.

The Ballistics section of the Inspector lets you change the levelmeter~
object’s visual response by modifying the Attack Time and Release Time in
milliseconds, as well as the deciBel Offset.

The display range of the levelmeter~ object can me modified in the The
Range section of the Inspector, by choosing a minimum and maximum
display range in decibels or linear amplitude.

The Color pull-down menu lets you use a swatch color picker or RGB
values to specify the colors used for display by the levelmeter~ object. These
are the Background, Foreground, Needle, Markers, Border, as well as the
colored indicator zones corresponding to Overload, Warning (Hot),
Warm, Tepid and Cool.

The Revert button undoes all changes you've made to an object's settings
since you opened the Inspector. You can also revert to the state of an
object before you opened the Inspector window by choosing Undo
Inspector Changes from the Edit menu while the Inspector is open.

None.

The RMS (root mean square) value in deciBels of the signal for the current
update interval is sent out the outlet when audio processing is on.
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o inivatr 3] levelmeter~

Examples

-:IE Edﬂ

levelmeter~ displays and sends out the RMS amplitude of a signal in deciBels

See Also

average~ Multi-mode signal average
meter~ Visual peak level indicator
scope~ Signal oscilloscope

Tutorial 23 Analysis: Viewing signal data
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Linear ramp generator

line~

Input

list

float or int

pause

resume

stop

Arguments

float or int

Output

signal

The first number specifies a target value and the second number specifies a
total amount of time (in milliseconds) in which line~ should reach the
target value. In the specified amount of time, line~ generates a ramp signal
from its current value to the target value.

line~ accepts up to 64 target-time pairs in a list, to generate compound
ramps. (An example would be 01000 11000, which would go from the
current value to 0 in a second, then to 1 in a second.) Once one of the
ramps has reached its target value, the next one starts. A subsequent list,
float, or int in the left inlet clears all ramps yet to be generated.

In left inlet: The number is the target value, to be arrived at in the time
specified by the number in the right inlet. If no time has been specified
since the last target value, the time is considered to be 0 and the output
signal jumps immediately to the target value.

In right inlet: The number is the time, in milliseconds, in which the output
signal will arrive at the target value.

In left inlet: Pauses the internal ramp but does not change the target value
nor clear pending target-time pairs. line~ will continue outputting
whatever value was its current value when the pause message was received,
until either it receives a resume message or until a new ramp is input.

In left inlet: Resumes the internal ramp and subsequent pending target-
time pairs if the line~ object was paused as a result of the pause message.

In left inlet: Stops the internal ramp and clears pending target-time pairs.
line~ will continue outputting whatever value was its current value when
the stop message was received, resetting its target value to that value.

Optional. Sets an initial value for the signal output. The default value is 0.

Out left outlet: The current target value, or a ramp moving toward the
target value according to the currently stored value and the target time.
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Linear ramp generator

line~

bang  Out right outlet: When line~ has finished generating all of its ramps, bang is
sent out.

Examples

SO000 10000 | make & ramp sigmal crcle™ 440, |EI, 1. 100 1. 200 0. 140

e from 0 to S000, ¥ ey litule envelope oo o] Start ot 0, go to 10
1 owver 10 seconds # forthe oseillator ; 100ms=, stay ak 1 for

;lula}r"’ asample plav a Ssecond sound [0S 800ms, go to 0 in 100ms
sample b half speed

dac™ |! buffer™ asample dac”

Linearly changing signal, or a function made up of several line segments

See Also

adsr~ ADSR envelope generator

click~ Create an impulse

curve~ Exponential ramp generator
Tutorial 2 Fundamentals: Adjustable oscillator
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Scale numbers exponentially

for use with line~ Ii“@drive

Input

int or float

Arguments

int

int or float

Output

list

In left inlet: The number is converted according to the following
expression

y=be-alogcexlog-

where x is the input, y is the output, a, b, and ¢ are the three typed-in
arguments, and e is the base of the natural logarithm (approximately
2.718282).

The output is a two-item list containing y followed by the delay time most
recently received in the right inlet.

In right inlet: Sets the current delay time appended to the scaled output. A
connected line~ object will ramp to the new target value over this time
interval.

Obligatory. The first argument is the maximum input value, followed by
the maximum output value. The third argument specifies the nature of the
scaling curve. The third argument must be greater than 1. The larger the
value, the more steeply exponential the curve is. An appropriate value for
this argument is 1.06. The fourth argument is the initial delay time in
milliseconds. This value can be changed via the right inlet.

When an int or float is received in the left inlet, a list is sent out containing a
scaled version of the input (see the formula above) and the current delay
time.
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Scale numbers exponentially

for use with line~ Ii“@drive

Examples
|| | | [notein a 1 |

| |
[poly 1 1 | seale veloeity

oL & CUrVE
linedriwe 127 Map ODe Falge ’J=| S_l
1o=a= m=amie | of values onto r:'utn:u.f |1':'3 between 1 and 0
1.0594632 Zon | another = - :
. 1 linedrive 127 1. 1.06 100
e3P0 nentially |f}rc :9 | || | |

[Mine~| [p2e0. 001678 | i Mine~| [0.246979 |

|
Use linedrive for exponential value scaling

See Also

expr

Evaluate a mathematical expression
line~

Linear ramp generator
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Logarithm of a signal

log~

Input

signal  In left inlet: log~ sends out a signal that is the logarithm of the input
signal, to the base specified by the typed-in argument or the value most
recently received in the right inlet. If a value in the signal is less than or
equal to 0, log~ sends out a value of 0.00000001.

floatorint  In right inlet: Sets the base of the logarithm. The default is 0, which is
equivalent to the natural logarithm (log to the base e, or 2.71828182). log
to the base of 1 is always 0.

Arguments

floatorint  Optional. Sets the base of the logarithm. The default value is 0.

Output

signal The logarithm of the input signal to the base specified by the initial
argument or the value most recently received in the right inlet.

apeelerating

of 0.5 is: [p—0.693147 log” 2. ; S¥ole” | vmward glissando

Logarithm of a signal, to a specified base; can be used for creating curves

Examples
sig™ 0.3 logarlihmie eurve — starting frequencir
T= from & down ko 0 i:_...=-
-:u;r" |ESE~, I lmmlé : n.125 |1IIIIIIIIIIII|
: | o
natural = line* A
hot ——
Joarithm STADS E T
i

See Also

pow~ Signal power function
curve~ Exponential ramp generator
sqrt~ Square root of a signal
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Transfer function

lookup table

lookup~

Input

signal

int or float

set

(mouse)

Arguments

symbol

int

In left inlet: Signal values are mapped by amplitude to values stored in a
buffer~. Each sample in the incoming signal within the range -1 to 1 is
mapped to a corresponding value in the current table size number of
samples of the buffer~. Signal values between -1 and 0 are mapped to the
first half of the total number of samples after the current sample offset.
Signal values between 0 and 1 are mapped to the next half of the samples.
Input amplitude exceeding the range from -1 to 1 results in an output of
0.

In middle inlet: Sets the offset into the sample memory of a buffer~ used to
map samples coming in the left inlet. The sample at the specified offset
corresponds to an input value of -1.

In right inlet: Sets the number of samples in a buffer~ used for the table.
Samples coming in the left inlet between -1 and 1 will be mapped by
amplitude to the specified range of samples. The default value is 512.
lookup~ changes the table size before it computes each vector but not
within a vector. It uses the first sample in a signal vector coming in the
right inlet as the table size.

The settings of offset and table size can be changed with an number in the
middle or right inlets. If a signal is connected to one of these inlets, a
number in the corresponding inlet is ignored.

The word set, followed by a symbol, changes the associated buffer~ object.

Double-clicking on lookup~ opens an editing window where you can view
the contents of its associated buffer~ object.

Obligatory. Names the buffer~ object whose sample memory is used by
lookup~ for table lookup.

Optional. After the buffer~ name, you may specify the sample offset in the
sample memory of the buffer~ used for a signal value of -1. The default
offset is 0. The offset value is followed by an optional table size that
defaults to 512. lookup~ always uses the first channel in a multi-channel
buffer~.
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Transfer function
lookup table IOO ku p~

Output

signal  Each sample in the incoming signal within the range -1 to 1 is mapped to
a corresponding position in the current table size number of samples of the
named buffer~ object, and the stored value is sent out.

Examples
cycle” €5 40638 [[0.9 | amplitude of input stoke a tramsfer Eunetion in a
i ello low signal influences buffer+ to modify & sigmal
= Fieness of owpuk adc™ |[buffer™ compression
: wranreform ,

lookup™ waveshape |F9910% 1 used to sean 512 lookup™ compression
= samples of the stored wareform e
rJ —

dac™ ||[buffer™ waveshape cello.aiff dac™

See Also

buffer~ Store audio samples

peek~ Read and write sample values

Tutorial 12 Synthesis: Waveshaping
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Resonant
lowpass filter

lores~

Input

signal

int or float

clear

Arguments

int or float

Output

signal

In left inlet: Any signal to be filtered.
In middle inlet: Sets the lowpass filter cutoff frequency.

In right inlet: Sets a “resonance factor” between 0 (minimum resonance) and
1 (maximum resonance). Values very close to 1 may produce clipping with
certain types of input signals.

Anint or float can be sent in the middle or right inlets to change the cutoff fre-
quency or resonance. If a signal is connected one of the inlets, a number
received in that inlet is ignored.

Clears the filter’s memory. Since lores~ is a recursive filter, this message may
be necessary to recover from blowups.

Optional. Numbers set the initial cutoff frequency and resonance. The default
values for both are 0. If a signal is connected to the middle or right inlet, the
argument corresponding to that inlet is ignored.

The filtered input signal. The equation of the filter is
yn =scale * xn - c1 *yn-1 + c2 * yn-2

where scale, c1, and c2 are parameters calculated from the cutoff frequency
and resonance factor.
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Resonant

lores~

lowpass filter
Examples
100, Z0ooo 150 100 700
Toize” | [lime~ 100 |°Weel utoff
. v t'regu.en-:;r of
lores™ 100 0.8 |0
;
dac™
Specify cutoff frequency and resonance of lowpass filter
See Also
biquad~ Two pole, two zero filter
buffir~ Buffer-based FIR filter
comb~ Comb filter
filtergraph~ Graphical filter editor
onepole~ Single-pole lowpass filter
reson~ Resonant bandpass filter
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Signal routing and

mixing matrix matriX"‘

The matrix~ object is an array of signal connectors and mixers (adders). It can have any
number of inlets and outlets. Signals entering at each inlet can be routed to one or more
of the outlets, with a variable amount of gain. If an outlet is connected to more than one
inlet, its output signal is the sum of the signals from the inlets.

The matrix~ object has two modes of operation: “binary” and non-binary. In binary mode,
connections act like simple switches, and always have unity gain. This mode is faster, but
audible clicks will occur if you're listening to the outputs of this object when connections
are made and broken. In non-binary mode, connections are gain stages, i.e. they can scale
the signal by some amount other than zero and one. They also provide an adjustable
ramping time over which the gain values are changed. This allows signals to be switched
without creating audible clicks.

Input

signal  In any inlet: Signals present at an inlets are sent to the outlets to which
they are connected, scaled by the gain values of the connections.

list  Inleft inlet: A list of three ints may be used to connect inlets and outlets
when the matrix~ object is in binary mode. The first int specifies the inlet,
the second int specifies the outlet, and a third int is used to specify
connection or disconnection. If the third int is nonzero value, the inlet of
the first int will be connected to the outlet specified by the second int. A
zero value for the third int in the list disconnects the inlet-outlet pair.

If the matrix~ object is operating in non-binary mode, A list of two ints
followed by a float sets the gain of the connection between inlet i and
outlet o to the value specified by the float.

Note: To specify the gain of individual connections, you must use three-
element list messages rather than the connect message. Connections formed
with the connect message always have a gain specified by the third argument
initially given to the matrix~ object. However, subsequent list messages can
alter the gain of connections formed with the connect message. The addition
of an optional fourth element to the list message can be used to specify a
ramp time, in milliseconds, for the individual connection (e.g., 12.8 500
would connect the first inlet to the second outlet and specify a gain of .8
and a ramp time of .5 seconds).

print  Inleft inlet: The word print causes the current state of all matrix~ object
connections to be printed in the Max window in the form of a list for each
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Signal routing and

mixing matrix

matrix~

dump

dumptarget

clear

connect

disconnect

ramp

Arguments
int

int

connection. The list consists of two numbers which specify the inlet and
outlet, followed by a float which specifies the gain for the connection.

In left inlet: The word dump causes the current state of all matrix~ object
connections to be sent out the rightmost outlet of the object in the form
of a list for each connection. The list consists of two numbers which
specify the inlet and outlet, followed by a float which specifies the gain for
the connection. Note that in non-binary mode the current gains are not
necessarily the same as the target gains of all matrix~ object connections,
since a connection's gain can ramp to its new target over time.

In left inlet: The word dumptarget causes the target state of all matrix~ object
connections to be sent out the rightmost outlet of the object in the form
of a list for each connection. The list consists of two numbers which
specify the inlet and outlet, followed by a float which specifies the target
gain for the connection. Note that in non-binary mode the target gains
are not necessarily the same as the current gains, which can be accessed
with the dump message.

In left inlet: The word clear removes all connections.

In left inlet: The word connect, followed by one or more pairs of ints, will
connect any inlet specified by the first int from the outlet specified by the
second int. Multiple connections may be made by adding additional int
pairs to the message. Inlets and outlets are numbered from left to right,
starting at zero. For example, the message connect 1011 would connect the

second inlet from the left to the leftmost outlet and the second outlet from
the left.

In left inlet: The word disconnect, followed by one or more pairs of ints, will
disconnect any inlet specified by the first int from the outlet specified by
the second int. Multiple disconnections may be made by adding additional
int pairs to the message.

In left inlet: The word ramp, followed by a number, sets the time in
milliseconds use to change gain values when the matrix~ object is in non-
binary mode. The default millisecond value is 10.

Obligatory. The first argument specifies the number of inlets.

Obligatory. The second argument specifies the number of outlets.
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Signal routing and

mixing matrix matrix~

flat  Optional. If a float value is provided as a third argument, matrix~ operates
in its non-binary mode. The argument sets the gain value that will be used
when connections are created.
Output
signal  The output signals for each outlet are the sum of their connected inputs,
scaled by the gain values of the connections.
Examples
i |ad'3~ 12324 | |ramp 1000 | seb xfade time in ms
— i i P
= matriz~ 4 cycle™ 10 |1 = =00 | send impuk 1 bo oukpuk
'R Y e 200x smplitude
v dl |u:|an:"’ 1234 | matriz™ 1 &
| . "
wsing makrizetl a5 an inkerane Cutle” Jodels

See Also

gate~
matrixctrl
receive~
selector~
send~

simple fm

Multichannel audio routing

Route a signal to one of several outlets
Matrix switch control

Receive signals without patch cords
Assign one of several inputs to an outlet
Transmit signals without patch cords
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Compare two signals,
output the maximum

maximum~

Input

signal

float or int

Arguments

float or int

Output

signal

Examples

See Also

<=~
>~
>=n~

In left inlet: The signal is compared to a signal coming into the right inlet,
or a constant value received in the right inlet. The greater of the two values
is sent out the outlet.

In right inlet: The signal is used for comparison with the signal coming
into the left inlet.

In right inlet: A number to be used for comparison with the signal coming
into the left inlet. If a signal is also connected to the right inlet, a float or int
is ignored.

Optional. Sets an initial comparison value for the signal coming into the
left inlet. If a signal is connected to the right inlet, the argument is
ignored.

The greater of the two signal values received in the left and right inlets is
sent out.

E 1] Eao]
] H ] H
maximom™ maximoam™
———] ———]

]

only listen to the higgest

Find the maximum of two signals

Is less than or equal to, comparison of two signals
Is greater than, comparison of two signals
Is greater than or equal to, comparison of two signals
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Compare two signals,

®
output the maximum maximume-~

==~ Is equal to, comparison of two signals
I=~ Not equal to, comparison of two signals
minimum-~ Compare two signals, output the minimum
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Visual peak
level indicator

] meter~

Input

signal

brgb

dbperled

frgb

interval

numhot

numleds

numtepid

numwarm

The peak amplitude of the incoming signal is displayed by the LEDs of the
on-screen level meter.

The word brgb, followed by three numbers between 0 and 255, sets the RGB
values for the background color of the meter~ object. The default value is
set by brgh 104 104 104.

The word dbperled, followed by a number between 1 and 12, sets the
amount of signal level in deciBels represented by each LED. By default
each LED represents a 3dB change in volume from its neighboring LEDs.

The word frgb, followed by three numbers between 0 and 255, sets the RGB
values for the LED color for the lowest “cold” range of the meter~ object.
The default value is set by frgb 0168 0.

The word interval, followed by a number, sets the update time interval, in
milliseconds, of the meter~ display. The minimum update interval is 10
milliseconds, the maximum is 2 seconds, and the default is 50 milliseconds.
This message also sets the rate at which meter~ sends out the peak value
received in that time interval.

The word numhot, followed by a number between 0 and 20, sets the total
number “hot” warning LEDs displayed on the meter~ object
(corresponding to the color set by the rgh2 message). The default number is
3.

The word numleds, followed by a number between 10 and 20, sets the total
number of LEDs displayed on the meter~ object. The default number of
LEDs is 12.

The word numtepid, followed by a number between 0 and 20, sets the total
number “tepid” mid-range LEDs displayed on the meter~ object
(corresponding to the color set by the rgh5 message). The default number is
3.

The word numwarm, followed by a number between 0 and 20, sets the total
number “warm” lower-mid-range LEDs displayed on the meter~ object
(corresponding to the color set by the rgh4 message). The default number is
3.
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Visual peak
level indicator

] meter~

rgh2

rgh3

rgh4

rgh5

(mouse)

Inspector

The word rgh2, followed by three numbers between 0 and 255, sets the RGB
values for the LED color for the upper “hot” range of the meter~ object.
The default value is set by rgh2 255 153 0.

The word rgb3, followed by three numbers between 0 and 255, sets the RGB
values for the LED color for the “over” indicator of the meter~ object. The
default value is set by rgh325500.

The word rgb4, followed by three numbers between 0 and 255, sets the RGB
values for the LED color for upper-middle “warm” range of the meter~
object. The default value is set by rgh4 153 186 0.

The word rgb5, followed by three numbers between 0 and 255, sets the RGB
values for the LED color for the lower-middle “tepid” range of the meter~
object. The default value is set by rgh5 217 217 0.

When the patcher window is unlocked, you can re-orient a meter~ from
horizontal to vertical by dragging its resize area and changing its shape.

The behavior of a meter~ object is displayed and can be edited using its
Inspector. If you have enabled the floating inspector by choosing Show
Floating Inspector from the Windows menu, selecting any meter~ object
displays the meter~ Inspector in the floating window. Selecting an object
and choosing Get Info... from the Object menu also displays the
Inspector.

The meter~ Inspector lets you set the update time interval, in milliseconds,
of the display by typing a number into the Interval box. The default
interval is 100 ms.

The various Appearance options in the meter~ Inspector let you set the
Total Number of LEDs displayed on the meter~ object. The meter~ object
can have a minimum of 10 and a maximum of 20 LEDs; there are 12 LEDs
by default. You can also set how much volume each LED represents by
changing the dB Per LED value. By default each LED represents a 3dB
change in volume. The Number of Hot LEDs, Number of Tepid LEDs, and
Number of Warm LEDs boxes let you set the number of LEDS in each of
the volume ranges, corresponding to the Warning (Hot), Tepid and Warm
colors, respectively (see Color, below). By default there are three LEDs in
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Visual peak
level indicator

] meter~

Arguments

Output

float

each of these color regions—all remaining LEDs use the color of the
Foreground (Cold) color region.

The Color pull-down menu lets you use a swatch color picker or RGB
values to specify the colors used for display by the meter~ object.
Background sets the meter~ object’s background color. The default
background color is 104 104 104. The remaining menu choices set the
colors of the various ranges of LEDs, from lowest to highest. Foreground
(Cold) sets the color for the lowest range of LEDs on the meter~ object.
The default value is 0 168 0. Tepid sets the LED color for the lower-
midrange range group of LEDs. The default value is 153 186 0. Warm sets
the LED color for the upper-mid range of LEDs. The default value is 217
217 0. Warning (Hot) sets the LED color for the upper range of the meter~
object. The default value is 255 153 0. Overload sets the LED color for the
“over” indicator of the meter~ object. The default value is 255 0 0.

The Revert button undoes all changes you've made to an object's settings
since you opened the Inspector. You can also revert to the state of an
object before you opened the Inspector window by choosing Undo
Inspector Changes from the Edit menu while the Inspector is open.

None.

The peak (absolute) value received in the previous update interval is sent
out the outlet when audio processing is on.
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level indicator E mEter"‘

Examples

G bz

’

[reson~ 2. 2000. 20. |

COutput Clipped!
| |
I

0. 16251 [x0. 15613

Iét_:rint Harning=|

meter~ displays and sends out the peak amplitude of a signal

See Also

average~ Multi-mode signal average
scope~ Signal oscilloscope

Tutorial 23 Analysis: Viewing signal data
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Compare two signals,

[ ] [
output the minimum minimum-~

Input

signal  In left inlet: The signal is compared to a signal coming into the right inlet,
or a constant value received in the right inlet. The lesser of the two values
is sent out the outlet.

In right inlet: The signal is used for comparison with the signal coming
into the left inlet.

flatorint  Inright inlet: A number to be used for comparison with the signal coming

into the left inlet. If a signal is also connected to the right inlet, a float or int
is ignored.

Arguments

float orint  Optional. Sets an initial comparison value for the signal coming into the
left inlet. If a signal is connected to the right inlet, the argument is

ignored.
Output
signal  The lesser of the two signal values received in the left and right inlets is
sent out.
Examples
sig™ 1 sig™ 0 adcz™
s - r————————in
mind mam™ mind mam™
] \ror o,
dac”
0n:1 only listen o the smallest
Find the minimum of two signals
See Also
<=~ Is less than or equal to, comparison of two signals
>~ Is greater than, comparison of two signals
>=n~ Is greater than or equal to, comparison of two signals
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Compare two signals,

[ ] [ ]
output the minimum minimum-~

==~ Is equal to, comparison of two signals
I=~ Not equal to, comparison of two signals
maximum~ Compare two signals, output the maximum

217



Compute the minimum and

[
maximum values of a signal minmax-~

Input
signal  Signal to be evaluated for maximum and minimum values.

bang  Sends floating-point values corresponding to the minimum and maximum
signal values out the 3rd and 4th outputs.

reset  Resets the current minimum and maximum values to the default (0).

Arguments

None.

Output

signal  Out st outlet: Signal value which corresponds to the minimum signal
value received since startup or the last reset message.

Out 2nd outlet: Signal value which corresponds to the maximum signal
value received since startup or the last reset message.

flat  Out 3rd outlet: When minmax~ receives a bang message, a floating-point
value which corresponds to the minimum signal value received since
startup or the last reset message is output.

Out 4th outlet: When minmax~ receives a bang message, a floating-point
value which corresponds to the maximum signal value received since
startup or the last reset message is output.

Examples

7

adc™ report as Eloats |1'E'5E't | 3 [minmaz™
L s = ¥

] 1
minmax™ e E a:]:-5 E normalize & sigmal
: E L 1 r i g ET
[G-0¢] [Fo.94 o, ] po. ] — E masd
min sig  maxsiy  min float mast Floar i

Find the hi/low peaks of a signal
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Compute the minimum and
maximum values of a signal

minmax-~

See Also

meter~ Visual peak level indicator

peakamp~ See the maximum amplitude of a signal
snapshot~ Convert signal values to numbers
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Convert milliseconds

to samples mStosampS~

Input

flat orint  Millisecond values received in the inlet are converted to a number of
samples at the current sampling rate and sent out the object’s right outlet.
The output might contain a fractional number of samples. For example, at
44.1 kHz sampling rate, 3.2 milliseconds is 141.12 samples.

signal  Incoming millisecond values in the signal are converted to a number of
samples at the current sampling rate and output as a signal out the
mstosamps~ object’s left outlet. The output may contain a fractional
number of samples.

Arguments

None.

Output

signal  Out left outlet: The number of samples corresponding to the millisecond
values in the input signal.

fllat  Out right outlet: The number of samples corresponding to the millisecond
value received as a float or int in the inlet.

Examples
= 2500 . conrert Fime ba a
= sample offzet to look
MSLOSAMPS™ | 4 4 value in o buffer-
mstosamps" |sampling rate = 44,100 boffer™ thebuffer||peek™ thebuffer
nndfile . aiff
22050 et . 0. 075374
Time expressed in milliseconds comes out expressed in samples
See Also
dspstate~ Report current DSP settings
sampstoms~ Convert samples to milliseconds
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Convert a MIDI note number to

frequency at signal rate mt0f~

Input

signal A signal representing a MIDI note number value (from 0 to 127). The
corresponding frequency is output as a signal

Arguments

None.

Output

signal  The frequency corresponding to the received MIDI pitch value, output as a
signal.

Examples

vibrato depth in
half-steps

pru:-u:lu-:es a vibrato centered
evenly around the base pitch

2] |"‘"’3| EER |*”5| e
|-:'_-,-'cle“' | |-3'_-,-'cle-| |c'_-,-'cle-| |c'_-,-'cle--| |-3'_-,-'cle-| |c'_-,-'cle-|
m |>'c”|:|25 ||>'<~|:| T2 ||>'c”|:||:|3 | *~ 0006 |

<)

Design a vibrato that has an even width with respect to perceived pitch
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Convert a MIDI note number to

frequency at signal rate mt0f~

See Also

expr Evaluate a mathematical expression

ftom Convert frequency to a MIDI note number

ftom~ Convert frequerncy to a MIDI note number at signal rate
mtof Convert a MIDI note number to frequency
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Disable signal processing

in a subpatch m Ute ~

Input
int 1 turns off the signal processing in all objects contained in the subpatch
connected to the mute~ object’s outlet, 0 turns it back on.
list  Sending the list 11 to the mute~ object will mute any subpatchers of the
patcher object to which the message is sent. Similarly, sending the list 01 to
the mute~ object will unmute any subpatchers of the patcher object.
Arguments
None.
Output
Connect the mute~ object’s outlet to any inlet of a subpatch you wish to
control. You can connect mute~ to as many subpatch objects as you wish;
however, mute~ does not work with patchers inside bpatcher objects.
Examples
mute all awdio | | ynmule all andio mute a
s proveszing in this — processing in this = separately saved
ppur————] Jritkzhier object r:m i pakche abject r:mte subpateh
patcher auwdiao patcher awlio avdionetwork

You can mute all processing in any patcher or other subpatch

See Also

begin~ Define a switchable part of a signal network
pass~ Eliminate noise in a muted subpatcher
Tutorial 5 Fundamentals: Turning signals on & off
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Java in MSP

mxj~

The mxj~ object (and its Max equivalent mxj) instantiate specially-written Java classes and
acts as a Max-level peer object, passing data that originates in Max/MSP to the Java object
and vice versa. The form that an mxj~ object takes—the number of inlets, outlets and the
messages it understands—is determined by the Java class that it instantiates. Unlike the
Max mxj object, the mxj~ object is able to perform operations on signal vectors in an MSP
processing chain.

Using mxj~ requires that the host computer have a recent version of the Java Virtual
Machine (JVM) installed. Macintosh users can ensure that they have the most up-to-date
version of the JVM by running Software Update from the System Preferences. By
default, Windows XP does not have a version of the JVM installed. As of the writing of
this document the most recent version of the JVM can be downloaded from this link:

http://java.sun.com/j2se/1.4.2/download.html

Max 4.6 includes a directory called "java-doc", which can be found on Windows machines
at

C:\Program Files\Common Files\Cycling '74\java-doc
and on Macintosh machines at
/Applications/Max4.6/java-doc

The following important subdirectories are in the java-doc directory:

classes  contains the source code and class files of the example Java classes that are
included with Max/MSP 4.5.

help  contains the help files that are associated with the example Java classes.
Exploring these patches is a good, quick way to see how mxj~ has extended
and will extend the Max universe.

doc/tutorial ~ contains a step-by-step tutorial that leads you through the process of
creating your first Java class to the application of advanced mxj~
programming techniques. The tutorial is in HTML format.

doc/api  contains html files that specify mxj~’s Application Programming Interface
(API). These pages will serve as an invaluable resource when you are
coding your own Java classes.
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Java in MSP

mxj~

doc/ide

contains example projects for some of the Integrated Development
Environments (IDEs) we think you may want to use to create Java classes.

doc/mxj~ examples  contains example classes for signal processing

lib

Input

various

viewsource

_zap

Arguments

symbol

contains the code libraries that the mxj~ object uses to bridge the worlds of
Max and Java.

In addition, a file named max.java.config.txt. also is located in the java
directory This file allows you to specify which diretories should be in Java’s
classpath—a concept roughly analogous to the Max search path.

The number of inlets that an instance of mxj~ creates and the messages
that it will respond to are determined by declarations made in the peer Java
class.

The viewsource message brings up a text editor window and loads the source
code for the peer Java object. If the source code is not in the same
directory as the peer class’s .java file, a decompilation of the class file is
attempted and the resulting decompiled source is presented. From within
the editor window it’s possible to make edits to the source, save the file,
and recompile the class.

When a _zap message is sent to an mxj~ object with Java peer class Foo, the
next mxj~ object that’s instantiated with the same peer Java class Foo (ie
typing in an object box “mxj~ Foo”) will cause the class to reload itself
from disk. This is most useful in a programming context: if one makes a
change to Foo.java and recompiles a new Foo.class the _zap message allows
one to create an instance of the new class without having to quit and
restart the Max environment. Without sending the _zap message Max
would simply use the cached definition of the class that was loaded when a
Foo object was instantiated prior to the changes being made.

The mxj~ object must be given the name of a valid Java class as the first
argument. The Java class file must exist somewhere within the classpath,
and it must be a class that was designed for use with the mxj~ object (the
class must subclass com.cycling74.max.MaxObject.)
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Java in MSP o
mxj~

attributes  The mxj~ object supports the definition of attributes within the Java code
for a peer class. The attributes that are settable at the time of instantiation
using the @ paradigm. For instance, if a particular class Foo defined an
integer attribute called intBar, one could create an instance of the class
with the attribute set to the value 74 by typing mxj~ Foo @intBar 74 in an
object box.

Output

various  The number of outlets that an instance of mxj~ creates is determined by
declarations made in the constructor of the peer Java class. The furthest
outlet to the right may or may not be an info outlet whose sole
responsibility is to report information about the attributes when queried.

Examples
[viewsowwe | |benchmack $1 |
ITX]~ Noise
;
*~ .1
| [Tatmdow |[sfop |
1 |
£
=]
An mxj~ object producing noise
See Also
mxj Java in Max
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White noise generator o
noise~

Input

None.
Arguments

None.
Output

signal The noise~ object generates a signal consisting of uniformly distributed
random (white noise values between -1 and 1.

Examples
big sweep of Bilters [owc]e™ 0,25
center frequeney .
; =™ 1&.
use noise o foannn. ~ 1 noise
generate random Floats . . [_:::“ r 1. i
between -1 and 1 E:{mr _ __:_N — phasor™
: =T generate
¢ 2 ~ random
- sah™ 0.5
snapshot™ ESDIL ! Erequencies
i - for an
[—0. 06303 | dac™ cyele nseillsor

Random samples create white noise, which can be filtered in various ways

See Also

biquad~ Two-pole, two-zero filter

pink~ Pink noise generator

reson~ Resonant bandpass filter

Tutorial 3 Fundamentals: Wavetable oscillator
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Scale on the basis of
maximum amplitude

normalize~

Input
signal  In left inlet: The input signal is normalized—scaled so that its peak amplitude
is equal to a specified maximum.
In right inlet: The maximum output amplitude; an over-all scaling of the
output.
flat  Inright inlet: The maximum output amplitude may be sent as a float instead of
a signal. If a signal is connected to the right inlet, a float received in the right
inlet is ignored.
reset  In left inlet: The word reset, followed by a number, resets the maximum input
amplitude to the number. If no number follows reset, or if the number is 0, the
maximum input amplitude is set to 0.000001.
Arguments
float  Optional. The initial maximum output amplitude. The default is 1.
Output
signal  The input signal is scaled by the maximum output amplitude divided by the
maximum input amplitude.
Examples
i
= depth
— e
= ak output — : modulation
l[ade™ 1 2 3 4|fp0.5 | v heep peak e
Srrrsocdrosrsdearers mpmm —— mphtuﬂe ak 1 E C}rﬂle 0. Z&
normalize™ normalize™ § s L canses
: normalize may be useful ; — pesk
= i Litude
dac™ when ynpredictable signals ; + 1 :?‘EW'!-’
are added together L_‘—=

When precise scaling factor varies or is unknown, normalize~ sets peak amplitude
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Scale on the basis of

maximum amplitude normallze~

See Also

¥ Multiply two signals
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Signal monitor and
constant generator E number~

number~ has two different display modes. In Signal Monitor Mode it displays the value of the
signal received in the left inlet. In Signal Output Mode it displays the value of the float or int
most recently received in the left inlet, or entered directly into the number~ box (the signal
being sent out the left outlet).

Input

signal

float

int

list

(mouse)

(typing)

allow

Any signal, the value of which is sampled and sent out the right outlet at
regular intervals. When number~ is in Signal Monitor display mode, the signal
value is displayed.

In left inlet: The value is sent out the left outlet as a constant signal. When
number~ is in Signal Output display mode, the value is displayed. If the current
ramp time is non-zero, the output signal will ramp between its previous value
and the newly set value.

In right inlet: Sets a ramp time in milliseconds. The default time is 0.
Converted to float.

The first number sets the value of the signal sent out the left outlet, and the
second number sets the ramp time in milliseconds.

Clicking on the triangular area at the left side of number~ will toggle between
Signal Monitor display mode (green waveform) and Signal Output display
mode (yellow or green downward arrow). When in Signal Output display
mode, clicking in the area that displays the number changes the value of the
signal sent out the left outlet of number~ and/or selects it for typing.

When a number~ is highlighted (indicated by a yellow downward arrow),
numerical keyboard input changes its value. Clicking the mouse or pressing
Return or Enter stores a pending typed number and sends it out the left outlet
as the new signal value.

The word allow, followed by a number, sets what display modes can be used.
allow 1 restricts number~ to signal output display mode. allow 2 restricts number~
to input monitor display mode. allow 3 allows both modes, and lets the user
switch between them by clicking on the left triangular area of number~.
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Signal monitor and
constant generator E number~

brgb  The word brgh, followed by three numbers between 0 and 255, sets the RGB
values for the background color of the number~ box. The default value is white
(brgb 255 255 255).

frgp  The word frgh, followed by three numbers between 0 and 255, sets the RGB
values for the number values displayed by the number~ box. The default value is
black (frgh000).

rgh2  The word rgh2, followed by three numbers between 0 and 255, sets the RGB
values for the number values displayed by the number~ box when it is
highlighted or being updated. The default value is black (rgh2000).

rgb3  The word rgb3, followed by three numbers between 0 and 255, sets the RGB
values for the background color of the number~ box when it is highlighted or
being updated. The default value is white (rgh3 255 255 255).

mode  The word mode, followed by a number, sets the current display mode, if it is
currently allowed (see the allow message). mode 1 sets signal output display
mode. mode 2 sets signal input monitor display mode.

min  The word min, followed by an optional number, sets the minimum value of
number~ for signal output. Note that unlike a floating-point number box, the
minimum value of number~ is not restricted to being an integer value. If the
word min is not followed by a number, any minimum value is removed.

max  The word max, followed by an optional number, sets the maximum value of
number~ for signal output. Note that unlike a floating-point number box, the
maximum value of number~ is not restricted to being an integer value. If the
word max is not followed by a number, any maximum value is removed.

interval  The word interval, followed by a number, sets the sampling interval in
milliseconds. This controls the rate at which the display is updated when
number~ is input monitor display mode, as well as the rate that numbers are
sent out the object’s right outlet.

flags  The word flags, followed by a number, sets characteristics of the appearance and
behavior of number~. The characteristics (which are described under
Arguments. below) are set by adding together values that designate the desired
options, as follows: 4=Bold type, 64=Send on mouse-up only, 128=Can’t
change with mouse. For example, flags 196 would set all of these options.
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Signal monitor and
constant generator E number~

Inspector

The behavior of a number~ object is displayed and can be edited using its
Inspector. If you have enabled the floating inspector by choosing Show
Floating Inspector... from the Windows menu, selecting any number~ object
in the patcher window opens an Inspector panel which lets you change the
behavior of that object. Selecting an object and choosing Get Info... from the
Object menu also displays the Inspector.

The number~ Inspector lets you set the following attributes:

You can set the range for stored, displayed, typed, and passed-through values
by typing values into the Range Min. and Max. boxes. If the No Min. and No
Max. checkboxes are checked (the default state), the number~ objects will have
their minimum and maximum values set to “None.” Unchecking these boxes
sets the minimum and maximum values to 0.

The Options section of the Inspector lets you set the display attributes of the
number~ object. Other options available in the Inspector are: Bold (to display
in bold typeface), Draw Triangle (to have an arrow pointing to the number,
giving it a distinctive appearance), Output Only on Mouse-Up (to send a
number only when the mouse button is released, rather than continuously),
Can’t Change (to disallow changes with the mouse or the computer keyboard),
and Transparent (to display only the number in the number~ object and not
the box, so that the number box resembles a comment object).

The Display Style pull-down menu lets you select the way that number values
are represented. Decimal is the default method of displaying numbers. Hex
shows numbers in hexadecimal, useful for MIDI-related applications. Roland
Octal shows numbers in a format used by some hardware devices where each
digit ranges from 1 to 8; 11 is 0 and 88 is 63. Binary shows numbers as ones
and zeroes. MIDI Note Names shows numbers according to their MIDI pitch
value, with 60 displayed as C3. Note Names C4 is the same as MIDI Note
Names except that 60 is displayed as C4. With all display modes, numbers
must be typed in the format in which they are displayed.

Mode lets you check boxes to select Signal Monitor or Signal Output modes.
Both modes are checked by default, but at least one mode must be checked.

Interval sets the sampling interval in milliseconds. This controls the rate at
which the display is updated when number~ is input monitor display mode, as
well as the rate that numbers are sent out the object’s right outlet. The default
is 250 ms.
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constant generator E number~

Arguments

Output

signal

float

The Color option lets you use a swatch color picker or RGB values used to
display the number~ box and its background in its normal and highlighted
forms. Number sets the color for the number displayed (default 0 0 0),
Background sets the color for the number~ box object itself (default 221 221
221), Highlighted Number sets the color of the number display when the
number box is selected or its values are being updated (default 0 0 0), and
Highlighted Background sets the color of the number~ box when it is
highlighted or being updated (default 221 221 221).

The font and size of a number~ box can be changed with the Font menu.

The Revert button undoes all changes you've made to an object's settings since
you opened the Inspector. You can also revert to the state of an object before
you opened the Inspector window by choosing Undo Inspector Changes
from the Edit menu while the Inspector is open.

None.

Out left outlet: When audio is on, number~ sends a constant signal out its left
outlet equal to the number most recently received in the left inlet (or entered
by the user). It sends out this value independent of its signal input, and whether
or not it is currently in Signal Output display mode. If the ramp time most
recently received in the right inlet is set to a non-zero value, the output will
interpolate between its previous value and a newly set value over the specified
time.

Out right outlet: Samples of the input signal are sent out at a rate specified by
the interval message.
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Examples

sig™ 2000 [ 440 |

[
4
i

display an (Generate i constant sigmal
incoming sigmal [highlighted for typing)

phasor™ 440 noise™

I‘I—‘L
TrTnT

reson™ 1 100 10

Or do both ab onee [wot selected for byping)

Several uses for the number~ object

See Also

line~ Linear ramp generator

sig~ Constant signal of a number
snapshot~ Convert signal values to numbers
Tutorial 23

Analysis: Viewing signal data
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omx.4band~

Input
signal

inagc_range

inagc_b1_atk

inagc_b1_rel

mbagc_range

mbagc_b1_atk

mbagc_b2_atk

mbagc_b3_atk

mbagc_b4_atk

Audio input, the signal or pair of signals to be compressed.

The word inagc_range, followed by a number, sets the maximum amount of
gain in dB applied by the input compressor . The compression ratio is fixed
at infinity:1.

The word inagc_b1_atk, followed by a number, sets the attack rate for the
input compressor. The attack rate determines how quickly the compressor
applies gain reduction. The value range is 0-150 on a logarithmic scale,
with larger values indicating faster attack.

The word inagc_b1_rel, followed by a number, sets the release rate for the
input compressor. The release rate determines how quickly the compressor
returns to unity gain. The value range is 0-150 on a logarithmic scale, with
larger values indicating faster release.

The word mbagc_range, followed by a number, sets the maximum amount of
gain in dB applied by the multiband compressor . This affects all four
frequency bands. The compression ratio is fixed at infinity:1.

The word mbagc_b1_atk, followed by a number, sets the attack rate for band
1. The attack rate determines how quickly the compressor applies gain
reduction. The value range is 0-150 on a logarithmic scale, with larger
values indicating faster attack.

The word mbagc_b2_atk, followed by a number, sets the attack rate for band
2. The attack rate determines how quickly the compressor applies gain
reduction. The value range is 0-150 on a logarithmic scale, with larger
values indicating faster attack.

The word mbagc_b3_atk, followed by a number, sets the attack rate for band
3. The attack rate determines how quickly the compressor applies gain
reduction. The value range is 0-150 on a logarithmic scale, with larger
values indicating faster attack.

The word mbagc_b4_atk, followed by a number, sets the attack rate for band
4. The attack rate determines how quickly the compressor applies gain
reduction. The value range is 0-150 on a logarithmic scale, with larger
values indicating faster attack.
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mbagc_b1_rel

mbagc_b2_rel

mbagc_hb3_rel

mbagc_b4._rel

mbagc_b1_drv

mbagc_b2_drv

mbagc_b3_drv

mbagc_b4_drv

outmix1

outmix2

The word mbagc_b1_rel, followed by a number, sets the release rate for band
1. The release rate determines how quickly the compressor returns to unity
gain. The value range is 0-150 on a logarithmic scale, with larger values
indicating faster release.

The word mbagc_b2_rel, followed by a number, sets the release rate for band
2. The release rate determines how quickly the compressor returns to unity
gain. The value range is 0-150 on a logarithmic scale, with larger values
indicating faster release.

The word mbagc_b3_rel, followed by a number, sets the release rate for band
3. The release rate determines how quickly the compressor returns to unity
gain. The value range is 0-150 on a logarithmic scale, with larger values
indicating faster release.

The word mbagc_b4_rel, followed by a number, sets the release rate for band
4. The release rate determines how quickly the compressor returns to unity
gain. The value range is 0-150 on a logarithmic scale, with larger values
indicating faster release.

The word mbagc_b1_drv, followed by a number, sets the gain in dB applied
to band 1 before compression. Increasing the drive for a particular band
applies more compression to those frequencies.

The word mbagc_b2_drv, followed by a number, sets the gain in dB applied
to band 2 before compression. Increasing the drive for a particular band
applies more compression to those frequencies.

The word mbagc_b3_drv, followed by a number, sets the gain in dB applied
to band 3 before compression. Increasing the drive for a particular band
applies more compression to those frequencies.

The word mbagc_b4_drv, followed by a number, sets the gain in dB applied
to band 4 before compression. Increasing the drive for a particular band
applies more compression to those frequencies.

The word outmix1, followed by a number, sets the gain in dB applied to
band 1 after compression.

The word outmix2, followed by a number, sets the gain in dB applied to
band 2 after compression.
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Compressor
outmix3 ~ The word outmix3, followed by a number, sets the gain in dB applied to
band 3 after compression.
outmix4  The word outmix4, followed by a number, sets the gain in dB applied to
band 4 after compression.
lim_drive  The word lim_drive, followed by a number, sets the overall gain in dB before
peak limiting is applied.
ngenabled  The word ngenabled, followed by a 1 or 0, turns the noise gate on or off. A
noise gate is effective for reducing background hiss when no other signal is
present. omx.4band~ features two noise gates: one that operates on the
entire signal, and one that only affects higher frequencies, such as hiss.
ngthresh1 ~ The word ngthresh1, followed by a number, sets the threshold level (in dB
below full scale) at which the overall noise gate will be engaged.
ngthresh2  The word ngthresh2, followed by a number, sets the threshold level (in dB

gating_threshold

agcThreshold

meters

meterRate

saveSettings:

below full scale) at which the a noise gate will be applied to the treble
frequencies only.

The word gating_threshold, followed by a number, sets the release gate
threshold (in dB below full scale). When the signal is below this threshold,
the release time of the compressor will be slowed by a factor of 3.

The word agcThreshold, followed by a number, sets the compressor threshold
(in dB below full scale). This is the main compression threshold. Any signal
above the threshold will be reduced, and any signal below the threshold will
be amplified, according to the range and ratio parameters.

The word meters, followed by a 1 or 0, turns the metering output on or off.
When metering is on, a list of values will be sent from the rightmost outlet
at a rate specified by the meterRate message. These values describe the current
state of various internal levels of the compressor, and can be used to drive
GUI objects to provide visual feedback.

The word meterRate, followed by a number, specifies the interval (in
milliseconds) at which the meter data described above will be sent.

The word saveSettings causes all parameter values to be sent out the third
outlet.
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Arguments

None.

Output

signal  Out leftmost two outlets: the input signals (if present), with dynamics processing
applied.

list ~ Out third outlet: parameter values in response to saveSettings message.

Out fourth outlet: meter data. When metering is turned on, lists of values will be
output that describe various internal levels. See the description of the meters
message, above.

See Also

omx.5band~ OctiMax 5-band Compressor
omx.comp~ OctiMax Compressor
oms.peaklim~ OctiMax Peak Limiter
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omx.5hand~

Compressor
Inputs
signal  Audio input, the signal or pair of signals to be compressed.
inagc_range  The word inagc_range, followed by a number, sets the maximum amount of
gain in dB applied by the input compressor .
inagc_ratio  The word inagc_ratio, followed by a number, sets the numerator of the

inagc_threshold

inagc_atk

inagc_rel

inagc_progressive

mbrange

mbratio

mbagc_b1_threshold

compressor gain reduction ratio, from 1:1 to Infinite:1.

The word inagc_threshold, followed by a number, sets the compression
threshold level (in dB below full scale) for the input compressor.

The word inagc_b1_atk, followed by a number, sets the attack rate for the
input compressor. The attack rate determines how quickly the compressor
applies gain reduction. The value range is 0-150 on a logarithmic scale,
with larger values indicating faster attack.

The word inagc_b1_rel, followed by a number, sets the release rate for the
input compressor. The release rate determines how quickly the compressor
returns to unity gain. The value range is 0-150 on a logarithmic scale, with
larger values indicating faster release.

The word inagc_progressive, followed by a 1 or 0, enables or disables the
Progressive Release mode, which causes the input compressor to release
faster during heavy gain reduction.

The word mbrange, followed by a number, sets the maximum amount of
gain in dB applied by the multiband compressor . This limits the gain that
is applied when the signal is below the compression threshold. Note that
this limiting takes place before the ratio is applied. For example,: If range is
set to 24 dB, and the ratio is 2:1, the most gain amplification you can get
(after the ratio is applied) is in fact 12 dB.

The word mbagc_ratio, followed by a number, sets the numerator of the
compressor gain reduction ratio, from 1:1 to Infinite:1.

The word mbagc_b1_threshold, followed by a number, sets the compression
threshold level (in dB below full scale) for band 1. A frequency band will be
compressed its the signal level exceeds the threshold.
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mbagc_b2_threshold

mbagc_h3_ threshold

mbagc_b4_threshold

mbagc_b5_ threshold

mbagc_b1_atk

mbagc_b2_atk

mbagc_b3_atk

mbagc_b4_atk

mbagc_b5_atk

The word mbagc_b2_threshold, followed by a number, sets the compression
threshold level (in dB below full scale) for band 2. A frequency band will be
compressed its the signal level exceeds the threshold.

The word mbagc_b3_threshold, followed by a number, sets the compression
threshold level (in dB below full scale) for band 3. A frequency band will be
compressed its the signal level exceeds the threshold.

The word mbagc_b4_threshold, followed by a number, sets the compression
threshold level (in dB below full scale) for band 4. A frequency band will be
compressed its the signal level exceeds the threshold.

The word mbagc_b5_threshold, followed by a number, sets the compression
threshold level (in dB below full scale) for band 5. A frequency band will be
compressed its the signal level exceeds the threshold.

The word mbagc_b1_atk, followed by a number, sets the attack rate for band
1. The attack rate determines how quickly the compressor applies gain
reduction. The value range is 0-150 on a logarithmic scale, with larger
values indicating faster attack.

The word mbagc_b2_atk, followed by a number, sets the attack rate for band
2. The attack rate determines how quickly the compressor applies gain
reduction. The value range is 0-150 on a logarithmic scale, with larger
values indicating faster attack.

The word mbagc_b3_atk, followed by a number, sets the attack rate for band
3. The attack rate determines how quickly the compressor applies gain
reduction. The value range is 0-150 on a logarithmic scale, with larger
values indicating faster attack.

The word mbagc_b4_atk, followed by a number, sets the attack rate for band
4. The attack rate determines how quickly the compressor applies gain
reduction. The value range is 0-150 on a logarithmic scale, with larger
values indicating faster attack.

The word mbagc_b5_atk, followed by a number, sets the attack rate for band
5. The attack rate determines how quickly the compressor applies gain
reduction. The value range is 0-150 on a logarithmic scale, with larger
values indicating faster attack.
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mbagc_b1_rel

mbagc_b2_rel

mbagc_hb3_rel

mbagc_b4_rel

mbagc_b5_rel

mbagc_b1_drv

mbagc_b2_drv

mbagc_b3_drv

mbagc_b4_drv

The word mbagc_b1_rel, followed by a number, sets the release rate for band
1. The release rate determines how quickly the compressor returns to unity
gain. The value range is 0-150 on a logarithmic scale, with larger values
indicating faster release.

The word mbagc_b2_rel, followed by a number, sets the release rate for band
2. The release rate determines how quickly the compressor returns to unity
gain. The value range is 0-150 on a logarithmic scale, with larger values
indicating faster release.

The word mbagc_b3_rel, followed by a number, sets the release rate for band
3. The release rate determines how quickly the compressor returns to unity
gain. The value range is 0-150 on a logarithmic scale, with larger values
indicating faster release.

The word mbagc_b4_rel, followed by a number, sets the release rate for band
4. The release rate determines how quickly the compressor returns to unity
gain. The value range is 0-150 on a logarithmic scale, with larger values
indicating faster release.

The word mbagc_b5_rel, followed by a number, sets the release rate for band
5. The release rate determines how quickly the compressor returns to unity
gain. The value range is 0-150 on a logarithmic scale, with larger values
indicating faster release.

The word mbagc_b1_drv, followed by a number, sets the gain in dB applied
to band 1 before compression. Increasing the drive for a particular band
applies more compression to those frequencies.

The word mbagc_b2_drv, followed by a number, sets the gain in dB applied
to band 2 before compression. Increasing the drive for a particular band
applies more compression to those frequencies.

The word mbagc_b3_drv, followed by a number, sets the gain in dB applied
to band 3 before compression. Increasing the drive for a particular band
applies more compression to those frequencies.

The word mbagc_b4_drv, followed by a number, sets the gain in dB applied
to band 4 before compression. Increasing the drive for a particular band
applies more compression to those frequencies.
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mbagc_b5_drv

outmix1

outmix2

outmix3

outmix4

outmix5

mbagc_progressive

multiband_ limiters

mblim_b1_threshold

mblim_b2_threshold

mblim_b3_ threshold

mblim_b4 _threshold

mblim_h5_threshold

The word mbagc_b5_drv, followed by a number, sets the gain in dB applied
to band 5 before compression. Increasing the drive for a particular band
applies more compression to those frequencies.

The word outmix1, followed by a number, sets the gain in dB applied to
band 1 after compression.

The word outmix2, followed by a number, sets the gain in dB applied to
band 2 after compression.

The word outmix3, followed by a number, sets the gain in dB applied to
band 3 after compression.

The word outmix4, followed by a number, sets the gain in dB applied to
band 4 after compression.

The word outmix5, followed by a number, sets the gain in dB applied to
band 5 after compression.

The word mbagc_progressive, followed by a 1 or 0, enables or disables the
Progressive Release mode, which causes the multi-band compressor to
release faster during heavy gain reduction.

The word multiband_limiters, followed by a 1 or 0, enables or disables the peak
limiting function, which limits the signal level of each frequency band
independently, so it does not exceed the threshold set for that band.

The word mblim_b1_threshold, followed by a number, sets the threshold signal
level in dB for the peak limiter of band 1.

The word mblim_b2_threshold, followed by a number, sets the threshold signal
level in dB for the peak limiter of band 2.

The word mblim_b3_threshold, followed by a number, sets the threshold signal
level in dB for the peak limiter of band 3.

The word mblim_b4_threshold, followed by a number, sets the threshold signal
level in dB for the peak limiter of band 4.

The word mblim_b5_threshold, followed by a number, sets the threshold signal
level in dB for the peak limiter of band 5.
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lim_drive

lim_smoothrelease

bassenhancement_mixlevel

ng_enabled_maxch

ngthresh1

ngthresh2

ngthresh3

ngthresh4

meters

The word lim_drive, followed by a number, sets the overall gain in dB before
peak limiting is applied.

The word lim_smoothrelease, followed by a number, sets the limiter response
mode as follows: 0 = punchy, 1 = smooth. Punchy response yields
extremely short attack and release times, useful for transparent limiting, or
to create loudness. However, if over-used, intermodulation distortion may
result. Smooth release uses longer attack and release times. The result is still
a fast look-ahead limiter, but with less intermodulation distortion and less
punch.

The word bassenhancement_mixlevel, followed by a number, sets the amount of
low-frequency enhancement added into the audio signal before output.

The word ng_enabled_maxch, followed by a 1 or 0, enables or disables noise
gating for the multi-band compressor. The noise gating itself has multiple
bands, separate from the compressor, allowing independent control via the
ngthresh messages below.

The word ngthresh1, followed by a number that specifies a threshold level
(expressed as dB below full scale), sets the threshold level at which the noise
gate for band 1 will be engaged.

The word ngthresh2, followed by a number that specifies a threshold level
(expressed as dB below full scale), sets the threshold level at which the noise
gate for band 2 will be engaged.

The word ngthresh3, followed by a number that specifies a threshold level
(expressed as dB below full scale), sets the threshold level at which the noise
gate for band 3 will be engaged.

The word ngthresh4, followed by a number that specifies a threshold level
(expressed as dB below full scale), sets the threshold level at which the noise
gate for band 4 will be engaged.

The word meters, followed by a 1 or 0, turns the metering output on
or off. When metering is on, a list of values will be sent from the
rightmost outlet at a rate specified by the meterRate message. These values
describe the current state of various internal levels of the compressor, and
can be used to drive GUI objects to provide visual feedback.
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meterRate  The word meterRate, followed by a number, specifies the interval (in
milliseconds) at which the meter data described above will be sent.
saveSettings: ~ The word saveSettings causes all parameter values to be sent out the third
outlet.
Arguments
None.
Output
signal  Out leftmost two outlets: the input signals (if present), with dynamics
processing applied.
list ~ Out third outlet: parameter values in response to saveSettings messages.
Out fourth outlet: meter data. When metering is turned on, lists of values
will be output that describe various internal levels. See the description of
the meters message, above.
See Also
omx.4band~ OctiMax 4-band Compressor
omx.comp~ OctiMax Compressor

oms.peaklim~

OctiMax Peak Limiter
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omx.comp~ is a fully-featured signal compressor with limiting, gating, sidechain, and dual-band

options.

Inputs
signal

ngEnabled

ngThreshold

gatingLevel

freezeLevel

agcThreshold

ratio

range

Audio input, the signal or pair of signals to be compressed.

The word ngEnabled, followed by a 1 or 0, turns the noise gate on or off. A
noise gate is effective for reducing background hiss when no other signal is
present. Here, it's implemented as a downward expander with a ratio of
2:1.

The word ngThreshold, followed by a number, sets the threshold level (in dB
below full scale) at which the noise gate will be engaged.

The word gatingLevel, followed by a number, sets the release gate threshold
(in dB below full scale). When the signal is below this threshold, the release
time of the compressor will be slowed by a factor of 3. See freezeLevel, below.

The word freezelevel, followed by a number, sets the freeze threshold (in dB
below full scale). When the signal is below this threshold, the compressor
release action will be suppressed, and the gain will remain constant. In
normal operation, release action takes place when the signal is below the
compression threshold, increasing the gain until the signal returns to its
tull-scale, uncompressed level. If there is no usable signal present, this can
have the effect of simply amplifying the noise floor. Release gate and
freeze can suppress gain recovery to avoid this condition.

The word agcThreshold, followed by a number, sets the compressor threshold
(in dB below full scale). This is the main compression threshold. Any signal
above the threshold will be reduced, and any signal below the threshold will
be amplified, according to the range and ratio parameters.

The word ratio, followed by a number, sets the numerator of the compressor
gain reduction ratio, from 1:1 to Infinite:1.

The word range, followed by a number, sets the maximum amount of gain
amplification allowed in dB. This limits the gain that is applied when the
signal is below the compression threshold. Note that this limiting takes
place before the ratio is applied. For example,: If range is set to 24 dB, and
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attack

release

dualBandEnabled

sidechainFilterEnabled

delay

ProgressiveRelease

smoothGain

the ratio is 2:1, the most gain amplification you can get (after the ratio is
applied) is in fact 12 dB.

The word attack, followed by a number, sets the rate at which the
compressor is engaged when the signal level exceeds the agcThreshold. The
value range is 0-150 on a logarithmic scale, with larger values indicating
faster attack.

The word release, followed by a number, sets the rate at which the
compressor releases its gain adjustment when the signal level no longer
exceeds the agcThreshold. The value range is 0-150 on a logarithmic scale,
with larger values indicating faster release. This rate can be modified by the
release gate and freeze thresholds.

The word dualBandEnabled, followed by a 1 or 0, turns dual band mode on or
off. In dual band, a crossover filter around 200hz splits the audio into two
bands, which are compressed separately. This can reduce bass pumping and
other artifacts of wide-band compression.

The word sidechainFilterEnabled, followed by a 1 or 0, enables or disables an
attenuation filter in the upper midrange that makes the compressor less
sensitive to vocal signals, and generally produces a more gentle response.
This filter is only applied internally, to the control signal. Note that it may
cause more output overshoots, where the signal output level exceeds 0dB.

The word delay, followed by a number, sets the sidechain delay time (in
milliseconds)., This emulates the attack characteristics of vintage "opto”
compressors, and similar effects. The delay is applied to the control signal
only, and hence may result in large peaks at transients.

The word ProgressiveRelease, followed by a 1 or 0, enables or disables the
Progressive Release mode, which causes the compressor to release faster
during heavy gain reduction. This means that the audio will be sound more
compressed when the input signal is louder. This can be used to create an
illusion of dynamics. It is especially useful with the ratio set to Infinite:1,
which could sound over-compressed without this option.

The word smoothGain, followed by a 1 or 0, enables or disables gain
smoothing. This applies a low-pass filter to the control signal, and is useful
both to prevent artifacts (gain fluttering) from high attack/release rates,
and to intentionally make the compressor sluggish, adding extra "snap"” to
transients.
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channelCoupling

limMode

meters

meterRate

Arguments

Output

signal

list

See Also

omx.4band~
omx.5band ~

The word channelCoupling, followed by a number, sets the gain control source
as follows: 0 = stereo, 1 = left, 2 = right. In stereo mode, the gain control
signal is derived from whichever channel is loudest, unlike in left or right
mode where the gain control signal will only be derived from the selected
channel. This can be used for "keying" or "ducking" effects, where the
energy of one sound modulates the level of another.

The word limMode, followed by a number, sets the limiter response mode as
follows: 0 = punchy, 1 = smooth. Punchy response yields extremely short
attack and release times, useful for transparent limiting, or to create
loudness. However, if over-used, intermodulation distortion may result.
Smooth response uses longer attack and release times. The result is still a
fast look-ahead limiter, but with less intermodulation distortion and less
punch.

The word meters, followed by a 1 or 0, turns the metering output on or off.
When metering is on, a list of values will be sent from the rightmost outlet
at a rate specified by the meterRate message. These values describe the current
state of various internal gain levels of the compressor, and can be used to
drive GUI objects to provide visual feedback. emx.comp~ sends a list of six
integers, describing compressor gain (left, right), noise gate gain
(left,right), and limiter gain (left, right).

The word meterRate, followed by a number, specifies the interval (in
milliseconds) at which the meter data described above will be sent.

None.

Out leftmost two outlets: the input signals (if present), with dynamics
processing applied.

Out right outlet: when metering is turned on (via the meters message), a list
will be output describing various internal levels. See meters, above.

OctiMax 4-band Compressor
OctiMax 5-band Compressor
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oms.peaklim~ OctiMax Peak Limiter
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Inputs
signal  Audio input, the signal or pair of signals to be peak-limited.

threshold ~ The word threshold, followed by a number, sets the limiter threshold (in dB below
full scale). When the input signal level exceeds this threshold, it will be attenuated
as necessary to keep the level below the threshold.

ingain  The word ingain, followed by a number, sets the gain in dB applied to the signal
before limiting.

outgain  The word outgain, followed by a number, sets the gain in dB applied to the signal
after limiting.

mode  The word mode, followed by a number, sets the limiter response mode as follows:

0 = punchy, 1 = smooth. Punchy response yields extremely short attack and
release times, useful for transparent limiting, or to create loudness. However, if
over-used, intermodulation distortion may result. Smooth response uses longer
attack and release times. The result is still a fast look-ahead limiter, but with less
intermodulation distortion and less punch.

meters  The word meters, followed by a 1 or 0, turns the metering output on or off. When
metering is on, a list of two values will be sent from the rightmost outlet at a rate
specified by the meterRate message. These values describe the gain reduction in dB
currently applied to the two input signals.

meterRate  The word meterRate, followed by a number, specifies the interval (in milliseconds) at
which the meter data described above will be sent.

Arguments

None.

Output

signal  Out leftmost two outlets: the input signals (if present), with dynamics processing
applied.

list ~ Out third outlet: parameter values in response to saveSettings message.
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See Also

omx.4band~
omx.5band ~
omx.comp~

Out fourth outlet: meter data. When metering is turned on, lists of values will be
output that describe various internal levels. See the description of the meters
message, above.

OctiMax 4-band Compressor
OctiMax 5-band Compressor
OctiMax Compressor
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lowpass filter OHEPOIE"‘

The onepole~ implements the simple filter equation

output = previous input + cf * (input - previous input)

where cf represents the cutoft frequency of the filter expressed in radians. The values for cf
lie in the range —1.0-0. This produces a single-pole lowpass filter with a 6dB/octave
attenuation, which can be useful to gently roll off harsh high end (e.g., the digital artifacts
of downsampling). onepole~ is equivalent to a biquad~ object with the coefficients,

[a0=1+cf,al =0,a2=0, bl =cf, b2 =0]

If you substitute these values into the biquad~ equation, you are left with the onepole~
object’s algorithm. However, onepole~ will execute much faster, since biquad~ will still
compute the unused portion of its equation.

Input
signal  In left inlet: Signal to be filtered.

In right inlet: A signal can be used to set the frequency for the filter, with
the same effect as a float. If a signal is connected to this inlet, its value is
sampled once every signal vector.

flat  In right inlet: Sets the frequency for the filter (if no signal is connected).
By default, frequency is expressed in Hz, where the allowable range is from
0 to one fourth of the current sampling rate. For convenience, onepole~ has
two additional input modes that use the more conventional input range, 0
- 1 (see the linear and radians messages).

dear  In either inlet: Clears the internal state of onepole~. Since onepole~ does
not have the inherent instability of other filter types, this should never be
necessary.

Hz  In either inlet: Sets the frequency input mode to Hz (the default).

linear  In either inlet: Sets the frequency input mode to linear (0 - 1). Linear
mode is simply a scaled version of the standard Hz mode, except that
values in the 0-1 range traverses the full frequency range.

radians  In either inlet: Sets the frequency input mode to radians (0 - 1). Radians
mode lets you set the center frequency (cf) of the equation directly—while
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Single-pole

lowpass filter OHEPOIEN

the input has the same range (0-1), the output has a curved frequency
response that is closer to the exponential pitch scale of the human ear.

Arguments

flat  Optional. Sets the center frequency for the filter, as described above.

Hz  Optional. Sets the frequency input mode to Hz (the default mode—hence

this is the same as providing no mode argument).
linear  Optional. Sets the frequency input mode to linear (0 - 1).

radians  Optional. Sets the frequency input mode to radians (0 - 1).

Output

signal  The filtered signal.

Examples
cycle™ 1.2
b ros
7 2000, [+ -1.0
i‘.,‘.,,‘.,,',,',i :
"= J=
+% 2020 +7 2020
4 gﬂ'#ﬂ'ﬂ'
onepole™ 200, |onepole™ 200.
FA—— -
Ii - Create a rotating speaker
2fErat uzing tweo
'_‘ ‘_‘ anapale~ Eilters with
< . LEO-lriven cutoff values.
i §
)
onepole~ provides efficient filtering for a simple sample player
See Also
biquad~ Two-pole, two-zero filter
reson~ Resonant bandpass filter
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Non-interpolating
oscillator bank

oschank~

Input

signal or float

float

clear

copybuf

framesync

freqgsmooth

magsmooth

In left inlet: Sets the frequency of the oscillator whose index is currently
referenced to the current floating-point value of the signal. The default
value is 0.

In 2nd inlet: Sets the magnitude (amplitude) of the oscillator whose index
is currently referenced.

In 3rd inlet: If frame sync is enabled using the framesync 1 message, a signal
in the range 0-1.0 sets the phase of the oscillator currently being
referenced.

In 4th inlet: Sets the index of the oscillator currently being referenced.

In 3rd inlet: A float in the range 0-1.0 sets the phase of the oscillator
currently being referenced.

The word dear sets the frequency of all oscillators to zero and zeros all
amplitudes.

In left inlet: The word copybuf, followed by a symbol that specifies a buffer,
copies samples from the buffer into the oschank~ object’s internal
wavetable. The number of samples is set using the tabpoints message. An
optional second integer argument specifies the position in the buffer at
which samples are loaded (offset).

The word framesync, followed by a non-zero number, enables frame
synchronous operation. When frame synchronous operation is enabled, a
given index's values will only change or begin their interpolated ramps to
the next value when the index input signal is 0 (or once per n sample
frame). Otherwise, a given index's values will change or begin their
interpolated ramps to the next value when the index input signal is equal
to that index. The default is off.

The word freqgsmooth, followed by an int, sets the number of samples across
which frequency smoothing is done. The default is 1 (no smoothing).

The word magsmooth, followed by an int, sets the number of samples across
which magnitude (amplitude) smoothing is done on a oscillator. The
default is 0 (no amplitude smoothing).
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Non-interpolating
oscillator bank

oschank~

set

silence

size

tabpoints

Arguments
int

int
int

int

Output

signal

The word set, followed by pairs of floating-point values, sets the frequency
and amplitude of an oscillator in the oscillator bank. A list of n pairs will
set the first n oscillators in the oschank~ object and zero the amplitude of all
others.

The word silence zeros the amplitude of all the oscillators.

The word size, followed by a number, sets the number of oscillators. The
default is 64.

The word tabpoints, followed by a number, sets the number of wavetable
points (samples) in the oschank~ object’s internal wavetable. The default is
4096. The number of wavetable points should be a power or two between
2% and 2'%. Any other value will be rounded to the nearest power of two.

Optional. The number of oscillators.

Optional. The number of samples across which frequency smoothing is
done.

Optional. The number of samples across which amplitude smoothing is
done.

Optional. The size, in samples, of the sinewave lookup table used by the
oschank~ object. The default is 4096. Since oschank~ uses uninterpolated
oscillators, you can choose to use a sinetable of larger size at the expense of
CPU.

Note: There is only one wavetable for all oscillators in a given oschank~
object,

A waveform consisting of the sum of the specified frequencies and
amplitudes.
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Non-interpolating

oscillator bank OSCbankN

Examples
random Erequency
rand™ 100,
- a— eOnstant
ab="™ magnitude phasor™ 0.3
: '
* 800 sig™ 0.01 * G
5 '
+* 200 E E indezx ramp.
 — |
|5tartwindnw oschank™ 64 64 512 4095

stop ; generates a randomly fluctuating oseillator bank of

| [ Jaiaiainininiei ] 64 aseillators, sl with Erequeneies between 200 and
dac™ 1000 Hz.

oscbank~ creates a bank of oscillators that you can control with one object

See Also

ioschank~ Interpolating oscillator bank
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Message output for a patcher

loaded by poly~ or pfft~ OUt
Input
message  Each out object in a patcher loaded by a poly~ or pfft~ object appears as an
outlet at the bottom of the poly~ or pfft~ object. Messages received in the
out object in the loaded patcher will be sent out the corresponding outlet of
the poly~ or pfft~ object. The message outputs are a mix of the outputs of
all instances of the patcher’s outputs.
Output
None.
Arguments
int  Obligatory. Each out object is identified by a unique index number which
specifies which message outlet in a poly~ or pfft~ object it corresponds to.
The first outlet is 1.
Output
(patcher)  Any messages received by an out object in a loaded patcher appear at the

signal outlet of the poly~ or pfft~ object which corresponds to the number
argument of the out object. The signal outputs in a pely~ or pfft~ object are
a mix of the outputs of all instances of the patcher’s outputs which
correspond to that number.
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Message output for a patcher
loaded by poly~ or pfft~

out

Examples

oukside the poly subpatch.

BT inpaut.

notein
|
stripnote

o

prepend note
]

poly™ =implepoly™ 4

curenk woice

num ber.

in 1

T=
thizpoly™ | |mtof

cyrcle™
out 1 out™ 1

inside the poly~ subpateh.

Message outlets of the poly~ object correspond to the out objects inside the loaded patcher

See Also

in

in~

out~
poly~
thispoly~
Tutorial 21

Message input for a patcher loaded by poly~ or pfft

Signal input for a patcher loaded by poly~
Signal output for a patcher loaded by poly~
Polyphony/DSP manager for patchers
Control poly~ voice allocation and muting

MIDI control: Using the poly~ object
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Signal output for a patcher
loaded by poly~ or pfft~ OUt"‘

Input

signal  Each out~ object in a patcher loaded by the poly~ object appear as an outlet
at the bottom of the poly~ object. Signals received by the out~ object in the
loaded patcher will be sent out the corresponding outlet of the poly~ object.
The message outputs are a mix of the outputs of all instances of the
patcher’s outputs.

Arguments

int  Obligatory. Each out~ object is identified by a unique index number which
specifies which outlet in a poly~ object it corresponds to. The first outlet is
1.

Output

(patcher)  Any signals received by an out~ object in a loaded patcher appear at the
signal outlet of the poly~ object which corresponds to the number
argument of the out~ object. The signal outputs in a poly~ object are a mix
of the outputs of all instances of the patcher’s outputs which correspond to
that number.

Examples
in™ 1 ||in 2
bremelo rate. g =
EXE
corcle™ 200, 7. | _ p7. |
: I +
poly™ mypoly™ 4 ;
E_ ''''' out™ 1

-:1"" ingide the poly subpateh.

Signal outlets of the poly~ object correspond to the out~ objects inside the loaded patcher

See Also

in Message input for a patcher loaded by poly~ or pfft
in~ Signal input for a patcher loaded by poly~

out Message output for a patcher loaded by poly~ or pfft~
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Signal output for a patcher
loaded by poly~ or pfft~ OUt~

poly~ Polyphony/DSP manager for patchers
thispoly~ Control poly~ voice allocation and muting
Tutorial 21 MIDI control: Using the poly~ object
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Soft-clipping

signal distortion ove rd rive~

The overdrive~ object uses a waveshaping function to distort audio signals. It amplifies
signals, limiting the maximum value of the signal to £1. Values outside of this range are
removed using “soft clipping” somewhat like that of an overdriven tube-based circuit.

Input
signal

float

int

Arguments

float

int

Output

signal

Examples

In left inlet: the signal to be distorted.

In right inlet: The overdrive~ object accepts a floating-point “drive factor”.
The drive factor should usually be in the range 1.0-10.0. Using a factor of
1.0 creates a linear response without distortion, and higher values increase
the distortion. Values less than 1, including negative values, produce very
heavily distorted signals. Use with caution—this behavior was originally
considered a bug until friends of the object's creator insisted that it should
be considered a feature and left intact.)

Converted to float.

Optional. A single number can be provided to set the drive factor. If no
argument is provided, the drive factor is set to 1.0.

Converted to float.

The distorted signal.

cycle™ 440

[

overdrive™ 100,

QTICH!

Waveshape a signal similar to an overdriven amplifier
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Soft-clipping

signal distortion

overdrive~

See Also

kink~
lookup~

Distort a sawtooth waveform
Transfer function lookup tabl
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Eliminate noise

in a muted subpatcher pass ~

Input

signal  Use a pass~ above any outlet object that will handle a signal. When the
audio in the subpatch is enabled, the pass~ object will pass its input to its
output. However, when the audio in the subpatch is disabled using mute~
or the enable 0 message to pcontrol, pass~ will send a zero signal out its outlet.

Arguments

None.

Output

signal ~ When the audio in a subpatch containing pass~ is enabled, the output is
the same as the input. When the audio is disabled using mute~ or the enable
0 message to pcontrol, the output is a zero signal.

Examples
Frequeney |:_| Am plitude
TWhen this subpateh is . crcle™
muted or disabled, the |:| Frequency Amplitude !}r pass~ sends ouk
output will probabl be [oarc] 2~ = a Zero sigmal
Left at s0me monzero ¥ Whenever this
. p——————
sigmal walue, thus ztill |2~ pass™ subpateh is
contiibuting some walue =% muked or
to the signal network, || #imusoid [] fiwusoid Lisabled.
pass~ ensures that a muted signal is fully silenced
See Also
mute~ Disable signal processing in a subpatch
Tutorial 5 Fundamentals: Turning signals on & off
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Set the maximum

amplitude of a signal pea kamp~

Input
signal

bang

int

float

Arguments

int

Output

float

Examples

In left inlet: Signal to be evaluated for its peak amplitude.

In left inlet: Sends out a report of the greatest (absolute value) signal
amplitude received since the previous report.

In right inlet: Sets the interval in milliseconds for an internal clock that
triggers the automatic output of peak amplitude values from the input
signal. If the interval is 0, the clock stops. If it is a positive integer, the
interval changes the rate of data output. Time intervals shorter than the
duration of one signal vector may be specified, but the peak amplitude will
be checked only once per vector.

In right inlet: Same as int.

Optional. Sets the internal clock interval, in milliseconds. If it is 0, the
internal clock is not used, so peakamp~ will only output data when it
receives a bang message. If it is non-zero, peakamp~ will repeatedly send
out the peak amplitude received in that interval of time. By default, the
interval is 0.

When peakamp~ receives a bang or its internal clock is on, the absolute value
of the peak signal value from the input signal is sent out its outlet.

adc™ adz™ [:} ] |

peakamp™ peakamp™ 100
report oo hang Feport eVery oL ms

Report the maximum of a signal's absolute value
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Set the maximum

amplitude of a signal pea kamp~

See Also
meter~ Visual peak level indicator
snapshot~ Convert signal values to numbers
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Read and write
sample values

peek~

The peek~ object will function even when the audio is not turned on. You can use peek~
to treat buffer~ as a floating-point version of the Max table object in non-signal

applications.

Input

int

float

clip

list

In left inlet: A sample index into the associated buffer~ object’s sample
memory. The value stored in the buffer~ at that index is sent out the peek~
object’s outlet. However, if a value has just been received in the middle
inlet, peek~ stores that value in the buffer~ at the specified sample index,
rather than sending out a number. If the number received in the left inlet
specifies a sample index that does not exist in the buffer~ object’s currently
allocated memory, nothing happens.

In middle inlet: Converted to float.

In right inlet: A channel (from 1 to 4) specifying the channel of a multi-
channel buffer~ to be used for subsequent reading or writing operations.

In left inlet: Converted to int.

In middle inlet: A sample value to be stored in the associated buffer~. The
next sample index received in the left inlet causes the sample value to be
stored at the index.

In right inlet: Converted to int.

In left inlet: The word dlip, followed by a non-zero number, enables -1.0-
1.0 clipping. Clipping is enabled by default. Clipping can be disabled with
the message clip 0.

In left inlet: The second number is stored in the associated buffer~ at the
sample index specified by the first number. If a third number is present in
the list, it sets the channel of a multi-channel buffer~ in which the value will
be stored. Otherwise, the most recently set channel is used.

Note that for int, float, and list, if the message refers to a sample index that
does not exist in the buffer~ object’s sample memory, nothing happens.
You can ensure that memory is allocated to the buffer~ by reading an
existing file into it, by typing in a duration argument, or by setting its
memory allocation with the size message.
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Read and write
sample values

peek~

set

(mouse)

Arguments

symbol

int

int

Output

float

Examples

In left inlet: The word set, followed by the name of a buffer~ object,
associates peek~ with that newly named buffer~ object.

Double-clicking on peek~ opens an editing window where you can view
the contents of its associated buffer~ object.

Obligatory. Names the buffer~ object whose sample memory is used by
peek~ for reading and writing.

Optional. Following the buffer~ name, you can type in a number to specify
the channel in a multi-channel buffer~ to use for subsequent reading or
writing operations. The default is 1.

Optional. An optional third argument after buffer name and channel can
be used to enable clipping. If the third argument is a one, then -1.0-1.0
clipping is enabled. You can also change this setting using the clip
message.

The sample value in a buffer~, located at the table index specified by a float
or int received in the left inlet, is sent out the peek~ object’s outlet.

buffer™ thesound
soundfile . ajiff

look at smy sample  alloeate 1 zecond of set the value
in the huffep~ memary to the huffer of the first

semple in the
peek™ thesound =ize 1000 1,1'|ff£rw o 1.

> 0. 017602 buffer™ abuffer |[peek™ abuffer

See Also

buffer~
buffir~
poke~

Peek at samples in a buffer~, and/or set the value of the samples

Store audio samples
Buffer-based FIR filter
Write sample values by index
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Read and write

sample values pEEk~

table Store and graphically edit an array of numbers
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Spectral processing
manager for patchers pfﬂN

The pfft~ object is designed to simplify spectral audio processing using the Fast Fourier
Transform (FFT). In addition to performing the FFT and the Inverse Fast Fourier
Transform (IFFT), pfft~ (with the help of its companion fftin~ and fftout~ objects)
manages the necessary signal windowing, overlapping and adding needed to create a real-
time Short Term Fourier Transform (STFT) analysis/resynthesis system.

Input

signal

bang

mute

open

wdlose

Arguments

symbol

int

int

The number of inlets on the pfft~ object is determined by the number of
fftin~ and/or in objects in the enclosed subpatch. Patchers loaded into a
pfft~ object can only be given signal inlets by fftin~ objects within the
patch. See fftin~ and in for details.

Patchers loaded into a pfft~ object can only accept bang messages by in
objects within the patch. The number of inputs is determined by the in
objects in the enclosed subpatch. See in for details.

The word mute, followed by a 1 or 0, will mute or unmute the pfft~, turning
off signal processing within the enclosed subpatch.

The word open will open the subpatch loaded into the pfft~ object.

Closes the enclosed subpatch if it is open.

Obligatory. The first argument must be the name of a subpatch which will
be loaded into the pfft~ and assigned its own signal-processing chain. The
signal processing chain connections for input and output are made using

fftin~ and fftout~ objects in the subpatcher.

Optional. Specifies the FFT size, in samples, of the overlapped windows
which are transformed to and from the spectral domain by the FFT/IFFT.
The window size must be a power of 2, and defaults to 512. (Note: The size
of the spectral “frames” processed by the pfft~ object's subpatch will be half
this size, as the 2nd half of the spectrum is a mirror of the first, and thus
redundant.)

Optional. The third argument determines the overlap factor for FFT
analysis and resynthesis windows. The hop size (number of samples
between each successive FFT window) of Fast Fourier transforms
performed is equal to the size of the Fast Fourier transform divided by the
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Spectral processing
manager for patchers pfﬂN

int

int

Output

signal

message

overlap factor (e.g. if the frame size is 512 and the overlap is set to 2 then
the hop size is 256 samples). The value must be a power of 2 and defaults to
2.

Optional. The fourth argument specifies the start onset in samples for the
Fast Fourier transform. It must be a multiple of the current signal vector
size and defaults to 0.

Optional. A non-zero fifth argument may be used to specify “full-
spectrum mode”. In this mode, the pfft~ object will internally compute a
complex FFT and process full DC to SR mirrored spectra (instead of simply
eliminating the redundant half of the spectrum). This takes up extra
computing power, but may be potentially useful in some of the more
esoteric spectral processing applications.

The output is the result of the FFT-based signal processing subpatch. As
with the fft~ and ifft~ objects, pfft~ introduces a slight delay from input to
output (although it is less than half the delay than with an fft~/ifft~
combination). The I/ O delay is equal to the window size minus the hop
size (e.g., for a 1024-sample FFT window with an overlap factor of 4, the
hop size is equal to 256, and the overall delay from input to output is 768
samples). The number of outlets is determined by the number of fftout~
and/or out objects in the loaded subpatcher. Patchers loaded into a pfft~
object can be given outlets by fftout~ or out objects within the patch. See
fftout~ and out for details.

Any messages received by an out object in a loaded patcher appear at the
message outlet of the pfft~ object which corresponds to the number
argument of the out object. The message outlets of a pfft~ object appear to
the right of the rightmost signal outlet.
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Spectral processing
manager for patchers pfﬂN

Examples

o Fo]

pifft™ myconvolwe 1024 2
: 1oad the pift~ subpatcher

""Tj myeonyalve wsing & window
- size of 1024 and an overlap

fackar of 2.

pfft~ loads subpatchers specially designed for frequency domain processing

See Also

cartopol Cartesian to Polar coordinate conversion

cartopol~ Signal Cartesian to Polar coordinate conversion

fft~ Fast Fourier transform

fftin~ Input for a patcher loaded by pfft~

fftinfo~ Report information about a patcher loaded by pfft~
fftout~ Output for a patcher loaded by pfft~

frameaccum~ Compute “running phase” of successive phase deviation frames
framedelta~ Compute phase deviation between successive FFT frames
ifft~ Inverse Fast Fourier transform

inX Message input for a patcher loaded by poly~ or pfft~

outX Message output for a patcher loaded by poly~ or pfft~
poltocar Polar to Cartesian coordinate conversion

poltocar~ Signal Polar to Cartesian coordinate conversion

vectral~ Vector-based envelope follower

Tutorial 25 Analysis: Using the FFT

Tutorial 26 Frequency Domain Signal Processing with pfft~
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Phase shifter

phaseshift~

Input

signal

int or float

Arguments

float

Output

signal

In left inlet: the signal to be shifted in phase.

In middle inlet: Sets the frequency at which signals will be shifted by 180
degrees. Signals below this frequency will be shifted less; signals above will
be shifted more, up to 360 degrees.

In right inlet: Sets the “Q” factor, or steepness with which the object's
phase shift changes from zero to 360 degrees. Useful values for Q are
generally in the range 1. to 10.

Anint or float can be sent in the middle or right inlets to change the
frequency at which signals will be shifted by 180 degrees or the “Q” factor,
respectively (see inlet descriptions above). If a signal is connected to one of
the inlets, a number received in that inlet is ignored.

Optional. If one argument is provided, it sets the phaseshift~ object's
frequency parameter. If two arguments are provided, the first sets the
frequency parameter and the second sets the Q factor.

The input signal, its the frequency components or harmonics shifted in
phase from zero to 360 degrees, dependent upon their frequency and the
values of the object's frequency and Q parameters.
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Phase shifter

phaseshift~

Examples
Driwe the phaseshift~ Erequenay
cycle™ 0.25) withanLFO reoging from 100
4 bo 2100 he .
FiEEEE
Fawtooth wawe _————————
phazor™ 440, +~ 1000, g: [0, 07
: ;
A I N
E Phaseshi £t~
— g
==
£ 0.3 |start| [stop]
; [ [
|
dac”
Simulate an analog phase shifter using phaseshift~ and an LFO
See Also
allpass~ Allpass filter
comb~ Comb filter
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Wrap a signal

between mw and -t phasewrap~

Input

signal  The signal to be wrapped. If the input signal value exceeds m (3.14159), the

output signal value is “wrapped” to a range whose lower bound is -n
(-3.14159) — thus, a signal of increasing value outputs sawtooth

waveform with —-n and © as lower and upper values.

Arguments

None.

Output

signal The wrapped input signal value.

Examples

dac”™ | |[phasewmrap™
i

L

[ »-2.566371 |

consbrain a sigmal
o within +/- .

Use phasewrap~ to make sure that signals stay within normal radial values

See Also

cartopol~ Signal Cartesian to Polar coordinate conversion
pfft~ Spectral-processing manager for Patchers

pong~ Variable range signal folding
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Sawtooth wave generator

phasor~

Input

signal

int or float

In left inlet: Sets the frequency of the sawtooth waveform.

In left inlet: Sets the frequency of the sawtooth waveform. If a signal is

connected to this inlet, int and float messages are ignored.

In right inlet: Sets the phase of the waveform (from 0 to 1). The signal
output continues from this value.

Arguments

int or float

Output

signal

connected to the left inlet, the argument is ignored.

frequency.

Examples

Phose modulate  [opaonp~

snother osaillakar

crcle™
amavreform

See Also

2d.wave~
cycle~
line~
sync~
techno~
trapezoid~
triangle~
wave~

Optional. Sets the initial frequency of the waveform. If a signal is

Sawtooth waveform that increases from 0 to 1 repeatedly at the specified

phasor™ 1.

"

loop repestedly

through a
1<econd zample

"

Play™ abuffer

A repeating ramp is useful both at audio and at sub-audio frequencies

Two-dimensional wavetable

Table lookup oscillator
Linear ramp generator
Synchronize MSP with an external source
Signal-driven sequencer
Trapezoidal wavetable
Triangle/ramp wavetable
Variable-size wavetable
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Sawtooth wave generator

phasor~

Tutorial 3 Analysis: Wavetable oscillator
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Pink noise generator

pink~

Input
None.
Arguments
None.
Output
signal  The pink~ object generates a signal consisting of random value in the range
-1.0 - 1.0, with an even distribution of power per octave of frequency.
Noise with this power distribution is known as “pink noise”. “White
noise”, as generated by the object noise~, has an even distribution of power
over all frequencies. Perceptually, white noise sounds bright and harsh, and
pink noise sounds more even and “natural”.
Examples
pindk”
————]

’

rampsmooth™ S00 500 pha=sor™ 0.3

’ ’
F F

20000 (sig™ 1. *+ B

k ;,.-.-.-.-.i k

oschank™ &4 &4 512 2043

i random iy driwe the Frequener
= 0,01 | content of an ozeillator bank .

:::::

pink~ generates random numbers such that the frequency content is equal power per
octave

See Also

noise~ White noise generator
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Position-based

sample playback play~

Input

signal  In left inlet: The position (in milliseconds) into the sample memory of a
buffer~ object from which to play. If the signal is increasing over time,
play~ will play the sample forward. If it is decreasing, play~ will play the
sample backward. If it remains the same, play~ outputs the same sample
repeatedly, which is equivalent to a DC offset of the sample value.

set  The word set, followed by the name of a buffer~ object, uses that buffer~ for
playback.

Arguments

symbol  Obligatory. Names the buffer~ object whose sample memory is used by
play~ for playback.

int  Optional, after the name argument. Specifies the number of output
channels: 1, 2, or 4. The default number of channels is one. If the buffer~
being played has fewer channels than the number of play~ output channels,
the extra channels output a zero signal. If the buffer~ has more channels,
channels are mixed.

Output

signal  Sample output read from a buffer~. If play~ has two or four output
channels, the left outlet’s signal contains the left channel of the sample,
and the other outlets’ signals contain the additional channels.
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Position-based

sample playback play~

Examples
Plaar Eorwand plaar backward
[0, 1000 1000 (1000, o 1000 ]
forward half<peed | backward double-speed |c}rcle"’ 0 2Sl

[0, 1000 zooo||{1000, 0 Son

— read sound. aiff

— 1.
[tuffer™ arecording 1000 2 | 1 |0 2000

5 i | store a [+~ 1000, |[[buffer™ asound |

i 1-seron H sean the huffer-
[play™ arecording 2'| j_stereo sample ~ asound [} and forth ot

: changing speed

: record”
[dac™ | |arecording 2

play~ is usually driven by a ramp signal from line~, but other signals create novel effects

See Also

2d.wave~ Two-dimensional wavetable

buffer~ Store audio samples

buffir~ Buffer-based FIR filter

groove~ Variable-rate looping sample playback
record~ Record sound into a buffer

Tutorial 13 Sampling: Recording and playback
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Configure the behavior

of a plug-in plugconfig

The plugconfig object lets you configure your plug-in’s behavior using a script that will be
familiar to users of the envand menubar objects. The script can be accessed by double-
clicking on a plugconfig object. You should only have one plugconfig object per plug-in
patcher; if you have more than one, the object that loads last will be used by the runtime
plug-in environment. Since it’s not easy to determine which object that will be, just use
one.

When you double-click on plugconfig, you’ll see a short script already in place. These are
the default settings, which are in fact identical to those you’d get if your patch contained
no plugconfig object at all.

plugconfig is pretty much a read-only object when used within the runtime plug-in
environment. The environment reads the settings from the object’s script and is
configured accordingly. You can send the messages view and offset to the object to scroll
the patcher to a new location, but most plug-ins will allow the user to do this using the
View menu that appears above the plug-in interface.

Input

Use the capture and recall messages to build a set of interesting presets that
are embedded within your plug-in.

capture  The word capture, followed by a program number (1-based) and optional
symbol, stores the current settings of all pp and plugmultiparam objects in
the patcher containing the plugconfig object as well as its subpatchers. The
settings are stored using a setprogram message added to the plugconfig object’s
script. The parameter numbers of the pp and plugmultiparam objects
determine the order of the values in the setprogram message. capture does
not work within the runtime plug-in environment.

offet  The word offset, followed by numbers for the X and Y coordinates, scrolls
the patcher containing the plugconfig object to the specified coordinates.

read  The word read, followed by an optional symbol, imports a file of effect
programs saved in Cubase format and loads as many as possible into the
plugconfig object for saving as setprogram messages. No checking is done to
verify that the file contains effect programs for a plug-in with the same
unique ID code as the one in the plugconfig object, nor is there any
checking to ensure that the number of plugconfig parameters match. If the
symbol is present, plugconfig looks for a file with that name. Otherwise, a

279



Configure the behavior

of a plug-in

plugconfig

recall

view

standard open file dialog is displayed, allowing you select an effect
program file.

The word reaall, followed by a program number (1-based), sets all pp and
plugmultiparam objects to the values stored within a setprogram message in
the plugconfig object’s script. The parameter numbers of the pp and
plugmultiparam objects determine the values they are assigned from the
contents of the setprogram message.

The word view, followed by a symbol that is the name of a view defined in
the plugconfig object’s script, scrolls the patcher containing the plugconfig
object to the coordinate offset assigned to the view.

Script Messages

Messages for View Configuration

addview

defaultview

A View is a particular configuration of the plug-in’s edit window. plugconfig
lets you control which views you’d like to see, and add views of the plug-in
patcher at various pixel offsets that you can select with the menu. These
might correspond to “pages” of controls you offer to the user.

Arguments: name, x offset, y offset

addview adds an additional Interface view to the plug-in’s View menu with a
specified x and y offset. This allows you to scroll the patcher to a different
location to expose a different part of the interface that might correspond
to a “page” of parameter controls. If you send the view message to
plugconfig with the name an added view as an argument, the patcher
window will scroll to the view’s x and y offset. This works in Max as well as
in the run-time plug-in environment, allowing you to test interface
configurations.

Arguments: name, x offset, y offset, 1/0 for initial view

defaultview renames the Interface item in the plug-in’s View menu to the
name argument, scrolling the patcher to the specified x and y offsets when
the view is made visible. If the third argument (optional) to defaultview is
non-zero, the view is made the initial view shown when the plug-in editing
window is opened. This will be true anyway if there is no Parameters view
(as specified by the useviews message).
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dragscroll

meter

usedefault

useviews

Arguments: allow (1), disallow (0)
This message is currently unimplemented.
Arguments: 1 (meter the input, default), 2 (meter the output), 3 (off)

The meter message sets the initial mode of the level meter at the top of the
plug-in edit window. There is currently no way to permanently disable the
meter, but it is disabled if there isn’t enough space to display it fully
because you've defined an edit window that is too narrow.

Arguments: none

If this message appears in a script, there is no plug-in edit window. Instead,
the parameter editing features of the host environment are used. By
default, usedefault is not present in a script, and the plug-in’s editing
window appears.

Arguments: 1/0 for showing views, as discussed below

useviews determines which plug-in edit window views are presented to the
user. The views are specified in the following order: Parameters (the egg
sliders), Interface (a Max patcher-based interface), Messages (a transcript of
the Max window useful for plug-in development), and Plug-in Info (where
you can brag about your plug-in). If the edit window is visible, the Pluggo
Info view always appears.

For example, useviews 1 0 0 0 would place only the Parameters view in the
plug-in edit window’s View menu. The user would be unable to switch to
another view.

Messages for Window Configuration

autosize

setsize

Arguments: none

autosize, which by default is enabled, sizes the plug-in edit window to be the
height necessary to display all of the parameters, and the width of the
parameter display.

Arguments: width, height

setsize sets the plug-in edit window to be a specific size in pixels. If you use
the Parameters view, this size may be overridden if you’ve specified a
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window too narrow to display the egg sliders properly. Note that you
should add approximately 30 pixels to the size of the patcher window in
order to account for the height of the View menu and level meter panel.
windowsize ~ Arguments: none

windowsize sets the size of the plug-in edit window to the size of the patcher
window.

Messages for Program Information

initialpgm

numprograms

setprogram

Arguments: program number

The initialpgm message specifies the program that should be loaded when the
plug-in is initially opened. The default is 0, which means no program will
be loaded; instead in this case, you would use loadbang objects to set the
initial values of plug-in parameters. This behavior, however, is not
consistent with the majority of plug-ins that get set to the values in
program 1 when they are loaded (since 1 is always the initial program,
unless the plug-in is being restored as part of a document for the host
application). Once you have a collection of settings that you like, consider
storing them in the first program inside plugconfig and adding an ini-
tialpgm 1 message. This has the added benefit of doing away with loadbang
objects used to initialize your parameters. Any other program number (up
to the number of programs in the plug-in specified by the numprograms
message) can also be loaded, but the current program number as shown in
the host sequencer’s window cannot be changed by the plug-in, so given
that all host sequencers are initially set to program 1, you’ll end up
confusing the user if you load another program number initially.

Arguments: number of programs

numprograms sets the number of stored programs for the plug-in. Programs
are collections of values (between 0 and 1) for each of the parameters
you’ve defined using pp and plugmultiparam objects. The default number of
programs is 64, the minimum is 1, and the maximum is 128. By default, all
programs are set to 0 for each parameter, but you can override this with the
setprogram message.

Arguments: number, name, start index offset, list of values...
Normally, you won’t be typing the setprogram message into a script yourself;

you’ll send capture messages to generate it automatically. You might end
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up editing it though—for example, to change the program’s name—so it’s
useful to know a little about the message’s format. setprogram lets you
name a specific program and, optionally, set some initial values for it.
Program numbers (for the first argument) start at 1. The name is a symbol,
so if there are spaces in the name, it must be contained in double quotes.
The start index offset argument sets a number added to 1 that determines
the starting parameter number of the parameter values listed in the
message. After this argument, one or more parameter values follow. If you
don’t supply enough values to set all the defined parameters, the additional
ones are set to 0. You don’t need to set the values at all if you want them
to be 0. However, when you re-open the plugconfig script, the additional
zero values will have been added. The start index offset argument is used to
handle stored programs containing more than 256 parameters. 256 is the
maximum size of a Max message.

Messages for DSP Settings

accurate

latency

preempt

Arguments: none

The accurate message tells the runtime plug-in environment to run the Max
event (or control) scheduler at the same number-of-samples interval as the
signal vector size. At 32 samples this is slightly less than 1 ms but running
the scheduler this often can have some impact on the overall CPU
intensiveness of the plug-in.

By default, accurate mode is not enabled and the scheduler runs at the
same interval as the I/O vector size of the host environment, typically 512
or 1024 samples. The only thing accurate mode affects is parameter
updating to a plug-in, so for example if you have a control-rate “LFO” you
may want to use this mode. The use of accurate mode will also increase the
frequency of parameter updating from control-rate scheduled plugmod
processes.

Arguments: number of samples of latency inherent to plug-in

The latency message allows the runtime plug-in environment to tell the
plug-in host the number of samples of latency inherent to the plug-in
algorithm so the host can compensate.

Arguments: 1/0 sets priority of control messages.

This message is currently ignored by the runtime plug-in environment.

283



Configure the behavior

of a plug-in

plugconfig

oversampling

sigvs default

Arguments: code number
This message is currently ignored by the runtime plug-in environment.
Arguments: signal vector size

This message is currently ignored by the runtime plug-in environment. 32
is currently the only possible signal vector size.

Messages for Descriptive Information

category

When configuring the plug-in’s informational view, you choose between
using text with infotext, a picture with infopict, or not having an info view at
all with noinfo.

Argument: an int that defines a category for the plug-in listing

Some hosts, such as Pro-Tools, list plug-ins based on what category of
plug-in they are assigned rather than the location on the hard drive. If you
choose to not define the category your plug-in will be listed in the “none”
or “other” category. The chart below lists what numbers map to which
categories.

None 0x0000 0
EQ 0x0001 1
Dynamics 0x0002 2
PitchShift 0x0004 4
Reverb 0x0008 8
Delay 0x0010 16
Modulation 0x0020 32
Harmonic 0x0040 64
NoiseReduction 0x0080 128
Dither 0x0100 256
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SoundField 0x0200 512

HWGenerators 0x0400 1024
SWGenerators 0x0800 2048
WrappedPlugin 0x1000 4096
Effect 0x2000 8192

The SWGenerators category is automatically defined in ProTools for plug-
ins that define the #C synth flag in their plugconfig script.

hintbg ~ Arguments: red, green, and blue color components as 16-bit values

If you are offended by the yellow background color of the hint area, you
can change it to something else. As an example, a medium gray would be
specified with hintbg 40000 40000 40000, and a white background would
be specified with hintbg 65535 65535 65535.

hintfg~ Arguments: red, green, and blue color components as 16-bit values

When using the swirl mode for the hint area, the hintfg message specifies
the color of the dark part of the swirl. For best results, hintfg should be
darker than hintbg.

infopict ~ Arguments: file name of a PICT file in the Max search path

infopict allows you to include a picture to display in the Plug-in Info view. If
you use infopict, you need to include the picture (manually) to your plug-
in’s collective script. The runtime plug-in environment will be able to find
the picture within the collective.

infotext ~ Arguments: text as separate words and numbers

infotext allows you to describe the effect and have the text appear in the
Plug-in Info view. There is a limit of about 256 words. A special symbol
<P> produces a carriage return. Note that all commas and semicolons in
the text must be preceded by a backslash. If you do not do this, you could
wipe out the rest of your script when you save it.

nohintarea ~ Arguments: none
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noinfo

nonrealtime

package

switl

uniqueid

If the nohintarea message appears in a script, the runtime plug-in
environment does not provide additional space for a hint area at the
bottom of the Parameters view. If however the number of egg sliders does
not completely fill the edit window because its size was defined using
windowsize or setsize, a hint area will be present.

Arguments: none

This is the default behavior for plug-in information. If neither text nor
picture has been provided as information about the effect, the Plug-in Info
item does not appear in the View menu, even if you've enabled it with the
useviews command above. If noinfo and either infopict or infotext appear
together in a script, noinfo “loses” and the info view is displayed.

Arguments: none

The nonrealtime message will cause the plug-in to be listed in the AudioSuite
menu in Pro Tools.

Arguments: a four-character code that identifies a plug-in collection

The package message, followed by a four-character code, is used to define a
plug-in collection. This code corresponds to the Macintosh Application
Creator Code (see the Collectives chapter of the Max Topics manual for

more information on this topic). If your collection of plug-ins with a custom
package code is placed in a subfolder of the VST folder (as is done with the
pluggo, Mode, Hipno and UpMix plug-in collections) most host
applications will categorize them as a separate collection. The default four-

character ID is 7777, which is assigned for generic files and applications.
Arguments: none

The swirl message sets the hint area background to be drawn as a swirl
inspired by the pluggo packaging (which was itself inspired by the publicity
poster for the classic French film musical “Les Demoiselles de Rochefort”).
The default appearance of the hint area is the pain, non-swirl background.
To set the swirl colors, use hintfg and hinthg.

Arguments: id1 id2 id3 (between 0 and 255)

You’ll find this message in your plugconfig script when you first open it. The
arguments will be three randomly generated numbers between 0 and 255,
something like three quarters of an IP address.
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welcome

Arguments

Output

Examples

These numbers are used to build an ID code that will uniquely identify
your plug-in. The code is used to identify a plug-in as a pluggo-based
animal as well as to preserve plugmod connections between patchers.

You can either use the three randomly generated numbers or something
intentional. There are about 16 million possibilities. 0 0 0 is reserved and
cannot be used. 0 followed by two other numbers is reserved for use by
Cycling ’74 and its registered plug-in developers. You won’t need to
interact with this ID code, although you might want to know that part of it
will be used as the basis for a floating-point “patcher code” output by the
plugmod object. The floating-point value, however, will not in any way
resemble the ID you choose.

Arguments: text as separate words and numbers

The text arguments to the welcome message are displayed at the bottom hint
area when the user opens the plug-in editing window for the first time and
looks at the Parameters view, as well as when the cursor is moved into the
top part of the window when the Parameters view is being used. If the
nohintarea message is present in the script, the lack of a hint area in the
Parameters view will cause the welcome message not to be displayed.

None.

None.

Pateh il Fateh Hame

|§ 1 | Two One

I
b 1‘ pack 1 text cont climinate leading "te xt"

1 .
Erom cutpuk of ke xk field
|T3Pture $1 %3 | by skipping 32

plugconfig

Send the capture message to plugconfig to create presets
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See Also

plugmod Modify plug-in parameter values
Pluggo Tutorial P2 Enhancing the plug-in interface
Pluggo Tutorial P3 A plug-in with a Max interface
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plugin~ and plugout~ define the signal inputs and outputs to a plug-in. You can use them
within Max as simple thru objects, feeding plugin~ a test signal and routing the output of
plugout~ to a dac~ object. When plugin~ and plugout~ are operating within the runtime
environment however, they act differently. plugin~ ignores its input and instead outputs
the plug-in’s signal inputs fed to it by the host mixer. plugout~ does not output any type
of signal out its outlets; instead it feeds its signal inputs to the plug-in’s audio outputs to
the host mixer.

Input

signal  In left and right inlets: When used in Max/MSP, the plugin~ object echoes
its input to its output. When used in the runtime plug-in environment,
signals sent to its inputs are ignored, and instead the audio inputs to the
plug-in are copied to the plugin~ object’s outlets.

Arguments

None. plugin~ always has two inlets and two outlets.

Output

signal When used in Max/MSP, the signal output of the plugin~ object is simply
its signal input. When used in the runtime plug-in environment, the
signal output will be the left and right channels of the audio input to the
plug-in from the host. If the plug-in is inserted in a mono context, it’s
possible that only the left channel will contain the incoming audio signal
and the right channel will be 0. The exact nature of the audio input to the
plug-in is up to the host mixer.
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Examples
E "’rgﬁ test inputs in Max
Teft ; ; right
channel & § channel
Frrd TR
[tapin™ 100 [tapin™ 100]

See Also
plugout~ Define a plug-in’s audio outputs
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plugmidiin delivers any MIDI information targeted to the plug-in. It functions analogously
to the Max midiin object, delivering raw MIDI as a sequential byte stream. You’ll want to
connect the midiparse object to its outlet. MIDI information is always delivered by
plugmidiin at high-priority (interrupt) level. You may have more than one plugmidiin object
in a patcher; each will output the same information.

Input
None.
Arguments
None.
Output
int  MIDI message bytes in sequential order. For instance, a note-on message
on channel 1 for note number 60 with velocity of 64 would be output as
144 followed by 60 followed by 64.
Examples

plugmidiin iz used when part of a
Flugzo pluging, while midiin is
uzed when testing in IMEF.

plugmidiin | (midiin a
|
midiparse
I
unpack 0 0 U:n:[:a-:k the outpuk ko
| Fekrlevre noke.
mtof
cycle™

MIDI message received from the host application are output by the plugmidiin object
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See Also

midiparse
plugmidiout

Interpret raw MIDI data
Send MIDI to a plug-in host
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plugmidiout sends MIDI information to the host, where it is routed according to the host’s
current configuration. The plug-in has no control over the routing of its MIDI output.
plugmidiout is analogous to midiout; it expects raw MIDI bytes in sequential order. You
can use midiformat to transform numbers into MIDI messages appropriate for plugmidiout.

Input
int  MIDI message bytes in sequential order. For instance, a note-on message
on channel 1 for note number 60 with velocity of 64 would be sent to
plugmidiout as 144 followed by 60 followed by 64.
Arguments
None.
Output
None.
Examples
metro 2350
drumlk 128 12
|
makenote 96 Z00
ﬁpack 00 Alloewr khe M straam bo b
teskad out 2ide the Flug g0
midi format environment by providing bath
pluzmidicut and md-dicut routing=.
I
|plugmidiuut midicwut a
See Also
midiformat Prepare data in the form of a MIDI message
plugmidiin Receive MIDI from a plug-in host
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plugmod allows a plug-in to modify the parameter values of another plug-in. It generates a
pop-up menu listing all the visible parameters of all currently loaded plug-ins. The output
of this menu is fed back to the input of the object to tell it what parameter should be
modified with the numeric input plugmod receives. Additional inlets and outlets interface
with pp objects to save the object’s connection to a particular plug-in and parameter in
effect presets. This allows plugmed to reconnect to its target plug-in and parameter when a
sequencer document is reloaded.

Input

anything  In left inlet: A plug-in name followed by a parameter index sets the
parameter the plugmod object will modify with its numeric input. This plug-
in and parameter are referred to as the object’s target.

No Connection  In left inlet: When the word No Connection is received, the plugmod object
breaks its connection (if any) with its current target and stops affecting the
target parameter. The No Connection symbol is always the first item in the
menu generated by the plugmod object’s left outlet when plug-ins are
inserted or deleted in the runtime environment.

int or float  In left inlet: The value received, which is constrained between 0 and 1, is
assigned to the target plug-in and parameter.

In 2nd inlet: The value received is added to the base value of the parameter
before plugmod began to modify it.

In 3rd inlet: The value received is multiplied by the base value of the
parameter before plugmod began to modify it.

flat  In 4th inlet: The value is interpreted as a code to assign a new plug-in as a
target. The outlet of a pp object is normally connected to this inlet.

In right inlet: The value is interpreted as a code to assign a new parameter
as a target. The outlet of a pp object is normally connected to this inlet.

Arguments

None.
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Output

anything  Out left outlet: Output from this outlet of the plugmod object occurs when a
new plug-in is either inserted or deleted. The messages update an attached
menu object with a new list of plug-ins and parameters that are potential
targets for this object to modify.

flat  Out 2nd outlet: The current plug-in code is output when the object’s target
changes via a message from the attached pop-up menu object sent to the
object’s left inlet, or when a new plug-in code is received in the 4th inlet.

Out right outlet: The current parameter code is output when the object’s
target changes via a message from the attached pop-up menu object sent to
the object’s left inlet, or when a new parameter code is received in the right
inlet.

Examples

ED. | data sender

) plugrnod connection saving pararneters
data and renu in

ﬁ:nlugmn:n:l |
gener ate
reny out pp 2 hidden fixed PluginCode

I
|-|:||:- 1 hidden fixed F'ar‘amEn:u:Iel

|".'."1'11 be filled with pararmeter names I

use the RIGHT outlet
of the menu object

See Also

menu Pop-up menu, to display and send commands
Pluggo Tutorial P5 A modulator plug-in
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plugmorph allows a plug-in to modify the parameter values of another plug-in by creating a
weighted average of two or more of its effect programs. Such an average is often known
as a “morph” since it can often (but not always) create a continuous perceptual space
between one effect program and another. plugmorph generates a pop-up menu listing all
currently loaded plug-ins. The output of this menu is fed back to the input of the object,
allowing the user to specify which plug-in should be modified according to the input
plugmorph receives. An additional inlet and outlet interface with a pp object saves the
object’s connection to a particular plug-in. This allows plugmerph to reconnect to its target
plug-in when a sequencer document is reloaded.

Input

anything  In left inlet: A plug-in name sets what the plugmorph object will modify
with its input. This plug-in is referred to as the object’s target.

No Connection  In left inlet: When the word No Connection is received, the plugmorph object
breaks its connection (if any) with its current target and will no longer
change a plug-in’s parameters. The No Connection symbol is always the first
item in the menu generated by the plugmorph object’s left outlet when
plug-ins are inserted or deleted in the runtime environment.

list  Inleft inlet: Causes plugmorph to calculate new values for the connected
plug-in’s parameters. The format of the list is an effect program number
followed by a weighting fraction. A maximum of 128 program numbers
can be specified. If the fractions do not add up to 1, they are normalized to
do so. As an example, the list 10.520.5 would set the target plug-in’s
parameters to values that were a simple average of effect programs 1 and 2.
Alist 0f 10.620.630.64 0.6 would perform a weighted averaging of the first
four effect programs where the parameter values of each program were
represented equally. In other words, each programs’s parameter value
contributes 25% to the morphed value. If the target plug-in’s current effect
program is among those being morphed, an attempt is made not to store
the parameter values so the user can perform more than one morph. The
generated parameter values can be stored later using the store message to
plugmorph. However, some multislider-based plug-ins defer parameter
changes in such a way that this storage prevention mechanism doesn’t
work, requiring that the user set the current effect program to a number
that isn’t involved in the morph.

morphfixed  In left inlet: The word morphfixed, followed by a number, determines
whether parameters marked as fixed are included in the morph. If the
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number is 0, fixed parameters are not included and their values are left
unchanged. If the number not zero, fixed parameters are included. The
default behavior of plugmorph is to include fixed parameters.

morphhidden  In left inlet: The word morphhidden, followed by a number, determines
whether parameters marked as hidden are included in the morph. If the
number is 0, hidden parameters are not included and their values are left
unchanged. If the number not zero, hidden parameters are included. The
default behavior of plugmorph is to include hidden parameters.

store  In left inlet: The word store copies the current values of the target plug-in’s
parameters to its effect program.

flat  In right inlet: The value is interpreted as a code to assign a new plug-in as a
target. The outlet of a pp object is normally connected to this inlet.

Arguments

None.

Output

anything  Out left outlet: Output from this outlet of the plugmorph object occurs
when a new plug-in is either inserted or deleted. The messages update an
attached menu object with a new list of plug-ins that are potential targets.

fllat  Out 2nd outlet: When a new plug-in is selected as a target, plugmorph
outputs the number of effect programs it contains out this outlet.

Out right outlet: The current parameter code is output when the object’s
plug-in target changes via a message from the attached pop-up menu
object sent to the object’s left inlet, or when a new parameter code is
received in the right inlet.
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Examples
prograrnn 1 program 2
[ ]
create Tist of
weightings
according to
slider
po=ition
1 $1 2 %2 | morph between programs 1 and 2
||:n1ug-1'n names here I right outlet selects
| target plug-in by name
| patcher code in
[plugrnarph |
L] | patcher code out
pp 1 hidden fixed PatcherCode
;lir;aw 1 hidden fixed PatcherCod
nurnber of |
effect progrars:
See Also
umenu Pop-up menu, to display and send commands
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The plugmultiparam object lets you define three or more parameters that are displayed and
changed by a single object. However, these parameters will be hidden from the Parameters
view in the plug-in window; they can only be changed by creating a Max user interface.
Primarily, plugmultiparam was designed to be used in conjunction with the multislider
object; it can also work with the plugstore object, or simply a set of cleverly organized pack
and unpack objects.

Input

int  The value at the specified parameter index is sent out the object’s right
outlet.

list  Interpreted as a set of values to be assigned to the object’s parameters,
starting at the lowest numbered parameter. If the list is longer than the
number of parameters defined by the object, the extra elements are
ignored. The values of the list are constrained to be within the minimum
and maximum arguments of the object.

bang  Sends the currently stored values out the object’s left outlet.

setmessage  The word setmessage, followed by a symbol, changes the message that sets
individual values when they change (for example, because the stored
program was changed). The default select message is useful in conjunction
with the multislider object.

Arguments

int  Obligatory. Defines the starting parameter index to be covered by the
object.

int  Obligatory. Defines the number of parameter indices to be covered by the
object.

float orint  Optional. Sets the minimum value of the input and output for all
parameters. The default value is 0.

float orint  Optional. Sets the maximum value of the input and output for all
parameters. The default value is 1.

Example: 32 parameters whose value ranges between 1 and 99 are stored
starting at parameter index 13 with the following arguments to
plugmultiparam:
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fixed

Output

list

any message

float

Examples

plugmultiparam 1332199

Optional. If the word fixed appears as an argument, the parameters will not
be affected by the Randomize and Evolve commands in the parameter
pop-up menu available in the plug-in edit window when the user holds
down the command key and clicks in the interface. This is appropriate for
gain parameters, where randomization usually produces irritating results.

Out left outlet: The left outlet produces the current values as a list when the
object receives a bang message.

Out left outlet: The plugmultiparam object also produces a message to set
individual values in the collection using the following format

<message name> <index> value

By default, the message name is select—this is appropriate for setting one
value in a multislider object. You can change the name to something else
with the setmessage message described above. The index argument starts at
0 for the first parameter and goes up by 1 for each subsequent
parameter—it is not affected by the starting parameter index argument to
plugmultiparam. The index argument is followed by the current parameter
value.

Out right outlet: When an int message is received, the value at the
specified parameter index is output.

]
[plugrultiparam 10 16| 16 parameters...
!

J edited by 16 sliders
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Define multiple
plug-in parameters

plugmultiparam

See Also

plugstore

pp
Pluggo Tutorial P4

Store multiple plug-in parameter values
Define a plug-in parameter
Using multislider and plugmultiparam
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Define a plug-in’s

audio outputs pl“gOUt~

plugin~ and plugout~ define the signal inputs and outputs to a plug-in. You can use them
within Max as simple thru objects, feeding plugin~ a test signal and routing the output of
plugout~ to a dac~ object. When plugin~ and plugout~ are operating within the runtime
environment however, they act differently. plugin~ ignores its input and instead outputs
the plug-in’s signal inputs fed to it by the host mixer. plugout~ does not output any type
of signal out its outlets; instead it feeds its signal inputs to the plug-in’s audio outputs to
the host mixer.

Input

signal  In left and right inlets: When used in Max/MSP, the plugout~ object
echoes its input to its output. When used in the runtime plug-in
environment, the input to plugout~ is copied to the audio outputs of the
plug-in.

Arguments

int  Optional. One or two int arguments, if present, specify the output channel
destination (within the plug-in). If no arguments are present, plugout~ has
two outlets assigned to channels 1 and 2.

Output

signal When used in Max/MSP, the signal output of the plugout~ object is simply
its signal input. When used in the runtime plug-in environment, the
signal output to the outlets is undefined, and the input is copied to the
audio outputs of the plug-in.

Examples

[tapout™ 100 |  [tapout™ 100 |
| S ; 4
left ‘ f -ight

channel [plygout™ | channel

: & test outputs in Max
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Define a plug-in’s

audio outputs pl“gOUt~

See Also

plugin~ Define a plug-in’s audio inputs
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Host-synchronized

sawtooth wave plugphasorN

plugphasor~ outputs an audio-rate sawtooth wave that is sample-synchronized to the beat
of the host sequencer. The waveform can be fed to other audio objects to lock audio
processes to the audio of the host.

Input

None.
Arguments

None.
Output

signal  The output of plugphasor~ is analogous to phasor~: it ramps from 0 to 1.0
over the period of a beat. If the current host environment does not support
synchronization or the host’s transport is stopped, the output of
plugphasor~ is a zero signal.

Examples
plugphasor™ Usz beat-syma'd
i tHangle wave bo drive
triangle™ 0.5 wutettireg
H
o = 1000,
p_ugin : Rezonanae
— Do+ 1050 | [0 ]
s |
srLi”
£
P Tmm— i
plugout™
Drive an oscillator with a beat-synced ramp wave
See Also
plugsync~ Report host synchronization information
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Receive audio from

another plug-in plugrECEiVE~

The plugreceive~ and plugsend~ objects are used to send audio signals from one plug-in to
another. They are used in the implementation of the PluggoBus feature of many of the
plug-ins included with pluggo.

Input

signal  The input to the plugreceive~ object comes from a plugsend~ object to which
it is currently connected. Initially, this will be a plugsend~ having the same
name as the plugreceive~ object’s argument.

set  The word set, followed by a symbol naming a plugsend~ object, connects
the plugreceive~ object to the specified plugsend~ object(s), and the
plugreceive~ object’s audio output becomes the input to the plugsend~. If the
symbol doesn’t name a plugsend~ object, the audio output becomes zero.

Arguments

symbol  Obligatory. Gives the plugreceive~ object a name used for connecting with
one or more plugsend~ objects.

Output

signal  The audio signal input to the plugsend~ objects connected to this object. If
no plugsend~ objects are connected, the audio output is zero.

There may be a delay of one processing (I/O) vector size of the host mixer
between the plugreceive~ output and the inputs to the plug-in which the
plugreceive~ is located. This occurs when a plugsend~ occurs later in the
processing chain than the plugreceive~ to which it is sending audio.

Examples

[plugreceive™ SyncSignal |

k
’
F

[patcher dnalyze |

beat detected errar
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Receive audio from

another plug-in plugrECEiVE~

See Also

plugsend~ Send audio to another plug-in
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Send audio to

another plug-in plugsend~

The plugsend~ and plugreceive~ objects are used to send audio signals from one plug-in to
another. They are used in the implementation of the PluggoBus feature of many of the
plug-ins included with pluggo.

Input

signal  The input to the plugsend~ object is mixed with other plugsend~ objects,
which can be in the same plug-in or a different plug-in, and is then sent
out the signal outlets of any connected plugreceive~ objects.

Arguments

symbol  Obligatory. Gives the plugsend~ object a name used for connecting with
other plugsend~ and plugreceive~ objects.

Output
None.
Examples
cycle™ 440
E broadcast thiz signal
¢ to other plug-ins
[plugzend™ Globalad4d |
See Also
plugreceive~ Receive audio from another plug-in
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Store multiple plug-in

parameter values plugStOre

The plugstore object works with plugmultiparam to allow you to get values into and out of
plugmultiparam from multiple locations in a patcher.

Input
bang

list

select

set

Arguments

int

Output

list

Examples

See Also

plugmultiparam

Sends the stored list out the object’s outlet.

Stores the elements of the list (up to the size of the object) and repeats
them to the object’s outlet.

The word select, followed by an index and value, stores the value at the
specified index (starting at 1 for the first element) and sends the stored list
out the object’s outlet.

The word set, followed by an index and value, stores the value at the
specified index (starting at 1 for the first element) but does not output the
stored list.

Obligatory. Sets the number of elements stored in the plugstore object’s list.

The stored list is output whenever a list, bang, or select message is received.

]
[plugruttipararm 12 4 |

E:n]ugst-:nr'e 4 | rirnics a multislider

do sormething
EO.0.0. 0,
[IZE I I I | with data

I
o [ko. |po. |[po |

Define multiple plug-in parameters
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Report host

synchronization information plugsyn C~

The plugsync~ object provides information about the current state of the host. Sample
count information is available in any host; even Max. The validity of the other
information output by the object is dependent upon what synchronization capabilities the
host implements; the value from the flags (9th) outlet tells you what information is valid.
Output from plugsync~ is continuous when the scheduler is running.

Input

Arguments

Output

int

int

int

float

list

float

None.

None.

Out left outlet: 1if the host’s transport is currently running; 0 if it is
stopped or paused.

Out 2nd outlet: The current bar count in the host sequence, starting at 1
for the first bar. If the host does not support synchronization, there is no
output from this outlet.

Out 3rd outlet: The current beat count in the host sequence, starting at 1
for the first beat. If the host does not support synchronization, there is no
output from this outlet.

Out 4nd outlet: The current beat fraction, from 0 to 1.0. If the host does
not support synchronization, the output is 0. If the host does not support
synchronization, there is no output from this outlet.

Out 5th outlet: The current time signature as a list containing numerator
followed by denominator. For instance, 3/4 time would be output as the
list 3 4. If the host does not support time signature information, there is no
output from this outlet.

Out 6th outlet: The current tempo in samples per beat. This number can be
converted to beats per minute using the following formula: (sampling-rate
/ samples-per-beat) * 60. If the host does not support synchronization,
there is no output from this outlet.
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Report host

synchronization information plugsyn C~

flat  Out 7th outlet: The current number of beats, expressed in 1 PPQ. This
number will contain a fractional part between beats. If the host does not
support synchronization, there is no output from this outlet.

int  Out 8th outlet: The current sample count, as defined by the host.

int  Out 9th outlet: A number representing the validity of the other
information coming from plugsync~. Mask with the following values to
determine if the information from plugsync~ will be valid.

Sample Count Valid 1 (always true)
Beats Valid 2 (2nd, 3rd, 4th, and 7th outlets valid)
Time Signature Valid 4 (5th outlet valid)
Tempo Valid 8 (6th outlet valid)
Transport Valid 16 (left outlet valid)
See Also
plugphasor~ Host-synchronized sawtooth wave
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Write sample values

by index

poke~

Input

signal

float

int

list

set

(mouse)

Arguments

symbol

In left inlet: Signal values you want to write into a buffer~.

In middle inlet: The sample index where values from the signal in the left
inlet will be written. If the signal coming into the middle inlet has a value
of -1, no samples are written.

Like the peek~ object, poke~ can write float values into a buffer~. Note,
however, that the left two inlets are reversed on the poke~ object compared
to the peek~ object.

In left inlet: Sets the value to be written into the buffer~ at the specified
sample index. If the sample index is not -1, the value is written.

In middle inlet: Converted to int.
In right inlet: Converted to int.
In left inlet: Converted to float.

In middle inlet: Sets the sample index for writing subsequent sample values
coming in the left inlet. If there is a signal connected to this inlet, a float is
ignored.

In right inlet: Sets the channel of the buffer~ where sample values are
written. The first (left) channel is specified as 1.

In left inlet: A list of two or more values will write the first value at the
sample index specified by the second value. If a third value is present, it
specifies the audio channel within the buffer~ for writing the sample value.

The word set, followed by the name of a buffer~, changes the buffer~ where
poke~ will write its incoming samples.

Double-clicking on poke~ opens an editing window where you can view
the contents of its associated buffer~ object.

Obligatory. Names the buffer~ where poke~ will write its incoming samples.
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Write sample values
poke~

by index

int  Optional. Sets the channel number of a multichannel buffer~ where the
samples will be written. The default channel is 1.

Output

None.

Examples

bendin a 1 ||buffer™ ashape 12

buffer™ changing 1000

write incoming awlio signal into buffer- - Gd draowr a wrane shape with
o m— the pitchbend wheel
F F |i:n:-u.nter 512 |

de™ 1 t~ -
.’a!‘.'3= | |;>~I-u.?03125 ”‘;:39!] |
poke™ changding poke™ ashape

Write into a buffer~ using either signals or numbers

See Also

buffer~ Store audio samples

buffir~ Buffer-based FIR filter

peek~ Read and write sample values
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Signal Polar to Cartesian
coordinate conversion

poltocar~

Input

signal

Arguments

Output

signal

Examples

In left inlet: The magnitude (amplitude) of the frequency bin to be

converted into a cartesian (real/imaginary) signal pair.

In right inlet: The phase of the frequency bin to be converted into a

cartesian (real/imaginary) signal pair.

None.

Out left outlet: The real part of a frequency domain signal suitable for

input into an ifft~ or fftout~ object.

Out right outlet: The imaginary part of a frequency domain signal suitable

for input into an ifft~ or fftout~ object.

input imko Che pefe-,
fitin™ 1

covert reallim aginanr
b0 am plikude’ phase.

cartopol™

;;;;;;;;;;;

"
]

=

on

L

L

SRR, N
L]
L]
o

+
L]

e .
]

4
[
1

2o nVeH amplitudelphase
E-nltncar A o reallim agrinary.

i I
1 H

fftout™ 1

OouEpuk inko the parent pabch,

if the amplitwle iz less
tham 0.5, gake the bin,

poltocar~ converts amplitude/phase pairs into the Cartesian pairs that fftout~ uses

313



Signal Polar to Cartesian
coordinate conversion

poltocar~

See Also

cartopol Cartesian to Polar coordinate conversion

cartopol~ Signal Cartesian to Polar coordinate conversion

fft~ Fast Fourier transform

fftin~ Input for a patcher loaded by pfft~

fftinfo~ Report information about a patcher loaded by pfft~

fftout~ Output for a patcher loaded by pfft~

frameaccum~ Compute “running phase” of successive phase deviation frames

framedelta~
ifft~

Compute phase deviation between successive FFT frames
Inverse Fast Fourier transform

pfft~ Spectral processing manager for patchers
poltocar Polar to Cartesian coordinate conversion
vectral~ Vector-based envelope follower

Tutorial 26 Frequency Domain Signal Processing with pfft~
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Polyphony/DSP
manager for patchers p0|y~

The poly~ object is similar to the patcher object: it lets you encapsulate a patcher inside an
object box. However, as the name suggests, where the patcher object only has one copy of
the encapsulated patcher, the poly~ object allows one or more instances (copies) of a
patcher to be loaded. You specify the patcher filename and the number of instances you
want as arguments to poly~. The maximum number of instances is 1023.

The poly~ object directs signals and events (messages) received in its inlets to in and in~
objects inside patcher instances. The patcher can also contain out and out~ objects to send
signals or events to the outlets of the poly~ object. Messages to the poly~ object control
audio processing in its loaded patcher instances and let you control the routing of events.

Input

anything  The number of inlets and outlets for poly~ is determined by the patcher
that is loaded. The inlets for the patcher loaded by a poly~ object accept
both signal and event connections.

The signals are routed inside of the loaded patcher by using the in~ objects
for signals or the in object for events. The number of total inlets in a poly~
object is determined by the highest number of an in~ or in object in the
loaded patcher (e.g., if there is an in~ with argument 3 and an in with
argument 4, the poly~ object will have four inlets. All the inlets accept
signal connections even though there may not be an in~ object
corresponding to each inlet.

Signal inputs are fed to all instances.

anymessage  In any inlet: Messages are sent to the in objects in the poly~ object's current
target patcher instance(s). Messages received in the left inlet of poly~ are
sent to in 1 objects, messages in the second inlet are sent to in 2 objects, and
so on.

signal  In any inlet: Sends a signal to the corresponding in~ object in all patcher
instances. Signals connected to the left inlet of poly~ are received by all in~
1 objects, signals connected to the second inlet of poly~ are sent to all in~ 2
objects, and so on.

list  In any inlet: If you want to send a message to a poly~ instance that starts
with one of the words used to control the poly~ object itself, prepend the
message with the word list. For example, the message list target 2 sent to the
left inlet of poly~ will output target 2 out the outlet of all in 1 objects, rather
than changing the current target instance to the second patcher.
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Polyphony/DSP
manager for patchers p0|y~

busymap

down

midinote

mute

mutemap

note

open

In left inlet: The word busymap, followed by a number which specifies a
message outlet number, will report voice busy states out the specified
message outlet of the poly~ object.

In left inlet: The word down, followed by a number which is a power of 2,
specifies that upsampling by the designated power of two is to be done on
the currently loaded patcher. The message down 2 specifies downsampling
by a factor of 2 (e.g., 22050 Hz at a sampling rate of 44100 Hz). The new
sampling rate used by the patcher will be set on the next compilation of
the DSP chain; the down message does not force a recompilation of the
DSP chain.

In left inlet: The word midinote, followed by one or more numbers, will send
the data to the first in object of the first instance of the loaded patcher that
has received a note-on message without a corresponding note-off message.
The first number after the word midinote is the note number, followed by
the velocity. As an example, sending midinote 60 64 to a poly~ with two
instances will mark the first one busy. A subsequent midinote 67 64 will be
directed to the second patcher instance. Once a midinote 600 is received by
the poly~ object, it is sent to the first instance (since poly~ keeps track of
which instance received the note-on message). Similarly, a midinote 67 0 is
directed to the second instance.

In left inlet: The word mute, followed by a number and a zero or one, will
turn signal processing off for the specified instance of a patcher loaded by
the poly~ object and send a bang message to the thispoly~ object for the
specified instance. When the second number is a 1 processing in the
patcher instance is turned off (muted). When the second number is a 0, the
processing in the patcher instance is turned on. The message mute 0 1 mutes
all instances, and mute 00 turns on signal processing for all instances of the
patcher.

In left inlet: The word mutemap, followed by a number which specifies a
message outlet number, will report voice mutes out the specified message
outlet of the poly~ object.

In left inlet: The word note, followed by a message, will send the data to the
first in object of the first instance of the patcher that has not marked itself
“busy” by sending a 1 to a thispoly~ object inside the patcher instance.

In left inlet: The word open, followed by a number, opens the specified
instance of the patcher. You can view the activity of any instance of the
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Polyphony/DSP
manager for patchers p0|y~

steal

target

voices

allnotesoff

up

wclose

patcher up to the number of voices (set by the voices message or by an
argument to the poly~ object). You can use this message to view an
individual instance of the patcher at work. With no arguments, the open
message opens the instance that is currently the target (see the target
message below).

In left inlet: The word steal, followed by a zero or one, toggles voice
stealing. If voice stealing is set using the steal 1 message, the poly~ object
sends the data from the note or midinote messages to instances that are still
marked “busy” — this can result in clicks depending on how the instances
handle the interruption. The default is 0 (voice stealing off).

In left inlet: The word target, followed by a number, specifies the poly~
instance that will receive subsequent messages (other than messages
specifically used by the poly~ object itself) arriving at the poly~ object's
inlets. target 0 turns off input to all instances. target 1 routes messages to the
first instance, etc.

In left inlet: The word voices, followed by a number, changes the number of
instances (copies) of the loaded patcher. Instances of the patcher are loaded
or deleted as needed. The maximum number of instances is 1023.

In left inlet: The word allnotesoff can be used to turn off all playing notes by
sending a message to each instance with a playing note. The message
consists of the MIDI pitch most recently received via the note or midinote
message followed by a 0 (meaning zero velocity or note-off).

In left inlet: The word up, followed by a number which is a power of 2,
specifies that upsampling by the designated power of two is to be done on
the currently loaded patcher. The message up 2 specifies upsampling by a
factor of 2 (e.g., 88200 Hz at a sampling rate of 44100 Hz). The new
sampling rate used by the patcher will be set on the next compilation of
the DSP chain. The up message does not force a recompilation of the DSP
chain.

In left inlet: The word wdose, followed by a number, will close the window
which contains the instance of the loaded patcher identified by the
numbered index. It is the complement to the open message. When used
without the number argument, wclose will close the patcher window with
the highest numbered index.
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Polyphony/DSP
manager for patchers p0|y~

Arguments

symbol

int

local

up

down

In left inlet: The word vs, followed by a number which is a power of 2 in
the range 2-2048, specifies the signal vector size for the poly~ object’s
loaded patch. The signal vector size will be set on the next compilation of
the DSP chain. The vs message does not force a recompilation of the DSP
chain. vs 0 specifies no fixed vector size. The default is the current signal
vector size.

Obligatory. The first argument must be the name of a patcher.

Note: Unlike the patcher object, a subpatch window is not automatically
opened for editing when a patcher argument is supplied for the poly~
object; the patcher containing the object must already exist and be found
in the Max/MSP search path.

Optional. After the patcher name argument, the number of instances of
the loaded patcher (which correspond to the number of available “voices”)
is specified. The default value is 1, and the maximum number of instances
is 1023. The number of available voices may be dynamically changed by
using the voices message.

Optional. The word local, followed by a zero or one, toggles local scheduling
for the poly~ object’s loaded patcher. Local scheduling means that the poly~
object maintains its own scheduler that runs during its audio processing
rather than using the global Max scheduler. This allows finer resolution for
events generated by multiple patcher instances. However, no scheduling
occurs if audio processing is turned off, either globally or locally for the
poly~ object or one or more of its instances. The default is off (local 0). Local
scheduling cannot be changed by sending messages to the poly~ object.
Scheduler locality is permanent for any patcher which is loaded.

Optional. The word up, followed by a number which is a power of 2,
specifies that upsampling by the designated power of two is to be done on
the currently loaded patcher. The message up 2 specifies upsampling by a
factor of 2 (e.g., 88200 Hz at a sampling rate of 44100 Hz). Although both
up and down are permissible arguments to the poly~ object, the down
message takes precedence over up.

Optional. The word down, followed by a number which is a power of 2,
specifies that downsampling by the designated power of two is to be done
on the currently loaded patcher. The message down 2 specifies
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args

Output

anything

Examples

See Also
in

in~

out

downsampling by a factor of 2 (e.g., 22050 Hz at a sampling rate of 44100
Hz). Although both up and down are permissible arguments to the poly~
object, the down message takes precedence over up.

Optional. The word args can be used to initialize any pound-sign arguments
(e.g., #1) in the loaded patcher. If used, the args argument must be the last
argument word used—everything which appears after the word args will be
treated as an argument value.

The number of outlets of a poly~ object is determined by the sum of the
highest argument numbers of the out and out~ objects in the loaded
patcher. For instance, if there is an out 3 object and an out~ 2 object, the
poly~ object will have five outlets. The signal outputs corresponding to the
out~ objects are leftmost in the poly~ object, followed by the event outlets
corresponding to the out objects.

Signals sent to the inlet of out~ objects in each patcher instance are mixed
if there is more than one instance and appear at the corresponding outlets
of the poly~ object.

control lewel
sigmal impuk. inpuk.
crole™ 200, [ 7

I

| load 4 instanees of the
- subpatch ‘mypoly' and

Fr“:'l}’N mypoly™ < mamage it with the poly-

bject.
; oh
-=~ﬂ 512131

dac™ [ gutput. control lewel
autpuk.

The poly~ object manages multiple instances of a subpatch

Message input for a patcher loaded by poly~
Signal input for a patcher loaded by poly~
Message output for a patcher loaded by poly~
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Polyphony/DSP

manager for patchers

out~ Signal output for a patcher loaded by poly~
patcher Create a subpatch within a patch

thispoly~ Control poly~ voice allocation and muting
Tutorial 20 MIDI control: Sampler

Tutorial 21 MIDI control: Using the poly~ object
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Variable range
signal folding

pong~

Input

signal or float

mode

Arguments

int

float

In left inlet: All incoming signal or float values which exceed the high or
low value ranges specified by arguments to the pong~ object are either
folded back into this range (i.e., values greater than one are reduced by one
plus the amount that they exceed one, and negative values are handled
similarly) or wrapped (i.e., values greater than one are reduced by two, and
negative values are increased by two), according to the mode of the pong~
object (see the mode message below).

In center or right inlet: The pong~ objects accepts low and high range
values for the range outside of which folding occurs. If the pong~ object has
either one or no arguments, pong~ will have two inlets. The right inlet is
used to set the high range value above which signal folding occurs, the low
range value is assumed to be zero.

If the pong~ object has two arguments, the object has three inlets. The
center inlet specifies the low value range below which folding occurs, and
the right inlet specifies the high range limit. The default object has no
arguments, and the right inlet specifies the upper value.

If the current low range value is greater than the high range value, their
behavior is swapped.

The word mode, followed by a 0 or 1, sets the folding mode of the pong~
object.

pong 0 sets the pong~ object to signal folding. Values greater than one are
reduced by one plus the amount that they exceed one, and negative values
are handled similarly. This is the default mode of the object.

pong 1 sets the pong~ object to signal wrapping. Values greater than one are
reduced by two, and negative values are increased by two.

Optional. An optional argument is used to set the mode of the pong~ A 0
sets signal folding (the default), and a 1 sets signal wrapping (see the mode
message, above).

Optional. When used with the optional mode argument, the low and high
range values for the pong~ objects can be specified by two additional float
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Variable range

signal folding pong~

arguments. If only one argument is given following the mode argument
(e.g., pong~0.1), it specifies the low range value of the pong~ object above
which folding occurs, and the high range value is set to 1.0 (the default). If
two arguments are present, the first argument specifies the low range value
and the second argument specifies the high range value.

Output

signal  The folded signal or float value.

Examples

rTTLTLTATLTLTLTLTLTLY

LTLTLTLTLTLTLTLTLTLYLTLTL

sigmal 'folded’ between +i- 0.5

nnerg

pong” 1 -0.5 0.5

sigmal "wrapped between +1- 0.3,

pong~ distorts a signal by folding it or wrapping it around an upper and lower threshold
level

See Also

phasewrap~ Wrap a signal between - nidand ©
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Signal power function

PoOW-~

pow~ raises the base value (set in the right inlet) to the power of the exponent (set in the
left inlet). Either inlet can receive a signal, float or int.

Input
signal  In left inlet: Sets the exponent.
In right inlet: Sets the base value.

float orint  In left inlet: Sets the exponent. If there is a signal connected to the left
inlet, a number received in the left inlet is ignored.

In right inlet: Sets the base value. If there is a signal connected to the right
inlet, a number received in the right inlet is ignored.

Arguments

flatorint  Optional. Sets the base value. The default value is 0. If a signal is connected
to the right inlet, the argument is ignored.

Output

signal  The base value (from the right inlet) raised to the exponent (from the left
inlet).

Examples

:::::::::::::::::

2 to the Sth power equals 32. | 25 .75 | vibrata rate.
E 25 .75

1
sig” 5. ||sig” 2. ‘
. ; + | earvier ¢ loycle™ | 0. 03
[ : : ———
pow i frequency. b wibrato depth, as a
; crcle™ f L fraction of an octave,
snapshot™ S00 L ; — 2 to the
[ = ¢ (P2 - | 3 power.
b3z | dac |

Computes the mathematical expression xy for converting to logarithmic or exponential
scale
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PoOW-~

See Also
log~ Logarithm of a signal
curve~ Exponential ramp generator
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Define a
plug-in parameter pp

The pp object (an abbreviation for plug-in parameter) defines plug-in parameters. It has a
number of optional arguments that let you define the parameter minimum and
maximum, hide the parameter from display, set the color of the egg slider associated with
it, etc. You connect the output of the pp object to something you want to control with a
stored parameter. If your plug-in will use a Max patcher interface, you need to connect
the interface element that will change the parameter’s value to the inlet of the pp object.
The pp object will send new parameter values out its outlet at various times: when you
move an egg slider, when the user switches to a new effect program, and when the host
mixer is automating the parameter changes of your plug-in.

Internally, the pp object and the runtime plug-in environment store values between 0 and
1.0. By giving the pp object optional arguments for minimum and maximum, you can
store and receive any range of values and the object will convert between the range you
want and the internal representation. If for some reason you want to know the internal 0-
1.0 representation, you can get it from the object’s right outlet. If you want to send a
value that is based on the internal 0-1.0 representation, use the rawfloat message.

Input

bang  Sends the current value of the parameter out the object’s right outlet in its
internal (unscaled) form between 0 and 1.0, then out the object’s left
outlet scaled by the object’s minimum and maximum.

flat orint  In left inlet: Sets the current value of the parameter and then sends the
new value out the right and left outlets as described above for the bang
message. The incoming number is constrained between the minimum and
maximum values of the object.

float orint  In right inlet: Sets the current value of the parameter without any output.
The incoming number is constrained between the minimum and
maximum values of the object.

open  Same as choosing Get Info... from the Object menu.

text  The word text, followed by a single symbol, allows you to set the text
displayed in the Parameters view of the plug-in edit window when the user
moves the mouse over the egg slider corresponding to the parameter.

rawfloat ~ The word rawfloat, followed by a number between 0 and 1.0 sets the current
parameter value to the number without scaling it by the object’s minimum
and maximum. The value is then send out the right and left outlets of the
object as described above for the bang message.
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plug-in parameter pp

(GetInfo...)

Inspector

Arguments

Choosing Get Info... from the Object menu opens an Inspector for
editing a description of the parameter displayed in the Parameters view of
the plug-in edit window when the user moves the cursor over the egg slider
corresponding to the parameter.

The behavior of a pp object is displayed and can be edited using its
Inspector. If you have enabled the floating inspector by choosing Show
Floating Inspector from the Windows menu, selecting any pp object
displays the pp Inspector in the floating window. Selecting an object and
choosing Get Info... from the Object menu also displays the Inspector.

Typing in the Describe Parameter text area specifies the parameter
description.

The Revert button undoes all changes you've made to an object's settings
since you opened the Inspector. You can also revert to the state of an
object before you opened the Inspector window by choosing Undo
Inspector Changes from the Edit menu while the Inspector is open.

The pp object takes a number of arguments. They are listed in the order that they need to

appear.

int

hidden

fixed

Obligatory. The first argument sets the parameter number. The first
parameter is 1. Parameter numbers should be consecutive (but they need
not be), and two pp objects should not have the same parameter number.
An error will be reported in the Messages view of the runtime plug-in
environment if duplicate parameter numbers are encountered.

Optional. If the word hidden appears as an argument, the parameter will not
be given an egg slider in the plug-in edit window and will not appear in
the pop-up menu generated by the plugmod object.

Optional. If the word fixed appears as an argument, the parameter will not
be affected by the Randomize and Evolve commands in the parameter
pop-up menu available in the plug-in edit window when the user holds
down the command key and clicks in the interface. This is appropriate for
gain parameters, where randomization usually produces irritating results.
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2-¢5

symbol

float or int

float or int

symbol

choices

db

Optional. If 2, 3, c4,0r ¢5 appears as argument, the color of the egg slider
is set to something other than the usual purple. Currently c2 is Wild
Cherry, c3 is Turquoise, c4 is Harvest Gold, and c5 is Peaceful Orange.

Optional. The next symbol after any of the optional keywords names the
parameter. This name appears in the Name column of the Parameters view
and in the pop-up menu generated by the plugmod object.

Optional. After the parameter name, a number sets the minimum value of
the parameter. The minimum and maximum values determine the range
of values that are sent into and out of the pp object’s outlets, as well as the
displayed value in the Parameters view. The type of the minimum value
determines the type of the parameter values the object accepts and outputs.
If the minimum value is an integer, the parameters will interpreted and
output as integers. If the minimum value is a float, the parameters will be
interpreted and output as floats.

Optional. After the minimum value, a number sets the maximum value of
the parameter. The minimum and maximum values determine the range
of values that are sent into and out of the pp object’s outlets, as well as the
displayed value in the Parameters view.

Optional. After the minimum and maximum values, a symbol sets the
label used to display the units of the parameter. Examples include Hz for
frequency, dB for amplitude, and ms for milliseconds.

Optional. If the word choices appears after the minimum and maximum
values, subsequent symbol arguments are taken as a list of discrete settings
for the object and are displayed as such in the Parameters view. As an
example pp 1 Mode 03 choices Thin Medium Fat would divide the parameter space
into three values. 0 (anything less than 0.33) would correspond to Thin,
0.5 (and anything between 0.33 and 0.67) would correspond to Medium,
and 1 (and anything between 0.67 and 1.0) would correspond to Fat. Only
the name of the choice, rather than the actual value of the parameter, is
displayed in the Parameters view.

Optional. If the word choices does not appear as argument, the word db (all
lower-case) can be used to specify that the value of the parameter be
displayed in decibel notation, where 1.0 is 0 dB and 0.0 is negative infinity
dB. Caution: be careful that you don’t use this in place of the symbol “dB”
(with an upper-case B) given for the parameter name to be displayed in the
Name column the Parameters view. (see symbol message, above.)
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Output

int or float ~ Out left outlet: The scaled value of the parameter is output when it is
changed within the runtime environment or when a bang, int, float, or
rawfloat message is received in the object’s inlet. The parameter value can be
changed in the runtime environment in the following ways: the user
moves an egg slider, the parameter is being automated by the host mixer,
or the user has selected a new effect program for the plug-in within the

host mixer.

flat  Out right outlet: The unscaled value of the parameter is output when it is
changed by the runtime environment or when a bang, int, float, or rawfloat
message is received in the object’s inlet. You might use this value if you
want to use a different value in your plug-in’s computation than you

display to the user.
Examples
[ 1
rp 1 BingFregq 40. 5000. H=
:I';luginwf % EBingz Modulation Frequenayr
prem —
P o i L] pp 2 Finglevel 0. 1. Level
=17 [ o= ,
E | Feeeses 2 |E>ID. | Ring Modulation Level
I - ]
0.5 —
E pp 2 fixed Outlewel 0. 1. Lewvel
froesacessase ;
plugout™ Effect Output Level
See Also
plugmultiparam Define multiple plug-in parameters
plugstore Store multiple plug-in parameter values
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Input

bang

int

set

Sends the current value of the mode parameter (0 to 3) out the object’s
right outlet and then sends the current value of the tempo parameter out
the object’s left outlet.

In left inlet: Sets the current value of the tempo parameter and then sends
the new value out left outlet. The incoming number is constrained
between the minimum and maximum values of the object.

In right inlet: Sets the current value of the mode parameter and then sends
the new value out the right outlet. The number is constrained between 0
and 3. Mode values are as follows:

Value Description

0 Free Mode. If there is an egg slider display associated with
this parameter, it is disabled. It's assumed that another
parameter will set the “tempo” in units of milliseconds or
Hertz.

1 Host Mode. If there is an egg slider display associated with
this parameter, it is enabled but the user cannot change it.
Instead the tempo is set by the host and merely displayed by
the slider. The patch should enable synchronizing to the
host in some way (probably by using the plugsync~ or
plugphasor~ objects).

2 PluggoSync Mode. This mode functions similarly to Host
mode in that the egg slider is enabled but cannot be
changed by the user. Instead the tempo is set by the host
and merely displayed by the slider. The patch should enable
synchronizing to PluggoSync in some way.

3 User-Defined Tempo (UDT) Mode. In this mode, there is no
synchronization and the user can change the tempo slider
to any desired value. The patch should use this value to
calculate some sort of time-based behavior.

In right inlet: The word set, followed by a number, sets the sync mode
parameter to the number but does not output the sync mode and the
tempo.
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rawfloat

rawlist

(GetInfo...)

Inspector

In left inlet: The word rawfloat, followed by a number between 0 and 1, sets
the tempo to a value scaled between the minimum and maximum values
scaled by the number. For example, if the minimum tempo were 100 and
the maximum were 200, the message rawfloat 0.5 would set the tempo to
150.

In right inlet: The word rawfloat, followed by a number between 0 and 1,
sets the sync mode parameter to a value based on multiplying the number
by 3 and truncating. Numbers below 0.33 set the sync mode to 0 (Free),
numbers between 0.33 and 0.66 set it to Host, numbers at or above 0.67
and less than 1 set it to PluggoSync, and numbers equal to 1 set it to User-
Defined Tempo.

The word rawlist, followed by two numbers, is equivalent to sending the
rawfloat message with the first number to the left inlet and the rawfloat
message with the second number to the right inlet.

Choosing Get Info... from the Object menu opens an Inspector for
editing a description of the parameter displayed in the Parameters view of
the plug-in edit window when the user moves the cursor over the egg slider
corresponding to the parameter.

A parameter description can be assigned to a pptempo object and can be
edited using its Inspector. If you have enabled the floating inspector by
choosing Show Floating Inspector from the Windows menu, selecting
any pptempo object displays the pptempo Inspector in the floating window.
Selecting an object and choosing Get Info... from the Object menu also
displays the Inspector.

Typing in the Describe Parameter text area specifies the parameter
description.

The Revert button undoes all changes you've made to an object's settings
since you opened the Inspector. You can also revert to the state of an
object before you opened the Inspector window by choosing Undo
Inspector Changes from the Edit menu while the Inspector is open.
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Arguments

int

int

hidden

fixed

2-¢5

symbol

float or int

float or int

Obligatory. A number greater than or equal to 1 sets the parameter index
of the tempo parameter.

Obligatory. A number greater than or equal to 1 sets the parameter index
of the sync mode parameter.

Optional. If the word hidden appears as an argument, the parameter will not
be given an egg slider in the plug-in edit window and will not appear in
the pop-up menu generated by the plugmod object.

Optional. If the word fixed appears as an argument, the parameter will not
be affected by the Randomize and Evolve commands in the parameter
pop-up menu available in the plug-in edit window when the user holds
down the command key and clicks in the interface.

Optional. If 2, 3, ¢4, or ¢5 appears as argument, the color of the egg slider
is set to something other than the usual purple. Currently c2 is Wild
Cherry, ¢3 is Turquoise, c4 is Harvest Gold, and ¢5 is Peaceful Orange.

Optional. The next symbol after any of the optional keywords names the
tempo parameter. This name appears in the Name column of the
Parameters view and in the pop-up menu generated by the plugmod object.
The name of the sync mode parameter will be the name of the tempo
parameter followed by the word mode. The default parameter name is
ParamN, where N is the index assigned to the tempo parameter by the first
argument to pptempo.

Optional. After the parameter name, a number sets the minimum value of
the parameter. The minimum and maximum values determine the range
of values that are sent into and out of the pptempo object's left inlet and
outlet, as well as the displayed value in the Parameters view of the plug-in
edit window. The type of the minimum value determines the type of the
parameter values the object accepts and outputs. If the minimum value is
an integer, the parameters will interpreted and output as integers. If the
minimum value is a float, the parameters will be interpreted and output as
floats.

Optional. After the minimum value, a number sets the maximum value of
the parameter. The minimum and maximum values determine the range
of values that are sent into and out of the pptempo object's left inlet and
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(GetInfo...)

Output

float or int

Examples

outlet, as well as the displayed value in the Parameters view of the plug-in
edit window.

Optional. Choosing Get Info... from the Object menu opens an Inspector
for editing a description of the parameter that is displayed in the
Parameters view of the plug-in edit window when the user moves the
cursor over the egg slider corresponding to the parameter.

Out left outlet: The scaled value of the tempo parameter is output when it
is changed within the runtime environment or when a bang, int, float, or
rawfloat message is received in the object's inlets. The parameter value can be
changed in the runtime environment in the following ways: the user
moves an egg slider, the parameter is being automated by the host mixer,
or the user has selected a new effect program for the plug-in within the
host mixer.

Out right outlet: The value of the sync mode parameter, between 0 and 3,
when the parameter is changed within the runtime environment, an int,
float, or rawfloat message is received in the object's right inlet, or a bang
message is received in the object's inlets. The modes are described above in
the Input section.

tampa tempo made

[Free :J

pptempo 1 2 TemposSync 1. 200, bpm

mods options are free, host,
FlugzaEyme aruser-lefined

[temp-:n 1 |

pptime 2 4 5

pptempo provides tempo and synchronization information to pptime

See Also

pp
pptime

Define a plug-in parameter
Define a time-based plug-in parameter
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The pptime object defines time-based plug-in parameters for use in plug-ins which provide
synchronization with a host sequencing application. Like the pp object, pptime has a
number of optional arguments that let you define the parameter and control the
appearance when using the generic plug-in interface.

The pptime object supports the four modes of host synchronization. The functionality of
the object varies according to its mode of operation. In Free mode, pptime works like pp for
the ms/Hz parameter using the leftmost inlet and outlet. In Host sync mode and Pluggo
Sync mode, the eggslider display changes to a smaller slider plus a unit value pop-up menu.
When a change to either the slider or menu is made, the beat value output (rightmost)
produces a value you can feed to a rate~ object. The User-Defined Tempo mode expects a
tempo value to be fed to pptime via the tempo message (you can use pptempo for this).
pptime then calculates the ms/Hz value based on the current tempo, unit multiplier, and
unit value and outputs the value out the leftmost outlet.

Input
float orint  In left inlet: Sets the parameter indices for the ms/Hz value.

In second inlet: Sets the unit multiplier value. Values are in the range 0.0-
15.0.

In third inlet: Sets the unit index. The unit index is expressed in terms of
float or int values between 0 and 18, with each number representing a unit
of musical subdivision.

333



Define time-based
plug-in parameter

pptime

The unit indices are defined as follows:

bang

mode

open

unit index

0

o 0 NN N U W

[ S e e e T e T
N OO ok WD = O

18

In fourth inlet: Sets the unit value input.

note value

1

1/2

1/2. (dotted half)
1/2t (1/2 triplet)
1/4

1/4. (dotted 1/4)
1/4t (1/4 triplet)
1/8

1/8. (dotted 1/8)
1/8t (1/8 triplet)
1/16

1/16. (dotted 1/16)
1/16t (1/16 triplet)
1/32

1/32. (dotted 1/32)
1/32 (1/32 triplet)
1/64

1/64. (dotted 1/64)
1/64 (1/64 triplet)

Sends the current value of the parameter out the object’s left outlet.

In left inlet: The word mode, followed a number in the range 0-3, specifies
the host sync mode. Host sync modes are defined as follows: 0=Free,
1=Host Sync, 2=Pluggo Sync, 3=User-Defined Tempo. The default is 1

(Free mode).

Same as choosing Get Info... from the Object menu.
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rawfloat

timesig

tempo

(GetInfo...)

Inspector

Arguments

The word rawfloat, followed by a number between 0 and 1.0 sets the current
parameter value to the number without scaling it by the object’s minimum
and maximum. The value is then send out the right and left outlets of the
object as described above for the bang message.

In left inlet: The word timesig, followed by two numbers, are used to specify
the time signature. The time signature (composed of a numerator and
denominator) is used to calculate the beat value in sync modes and the
ms/Hz value in User-Defined Tempo mode. This list can be fed from the
output of the plugsync~ object. The default is 4/4 (timesig44).

In left inlet: If the pptime object is in User-determined Tempo mode, the
word tempo, followed a number, specifies the current tempo, and send the
ms/Hz value associated with that tempo out the left outlet.

Choosing Get Info... from the Object menu opens an Inspector window
for editing a description of the parameter that is displayed in the
Parameters view of the plug-in edit window when the user moves the
cursor over the egg slider corresponding to the parameter. This command
is not available in the runtime plug-in environment.

A parameter description can be assigned to a pptime object and can be
edited using its Inspector. If you have enabled the floating inspector by
choosing Show Floating Inspector from the Windows menu, selecting
any pptime object displays the pptime Inspector in the floating window.
Selecting an object and choosing Get Info... from the Object menu also
displays the Inspector.

Typing in the Describe Parameter text area specifies the parameter
description.

The Revert button undoes all changes you've made to an object's settings
since you opened the Inspector. You can also revert to the state of an
object before you opened the Inspector window by choosing Undo
Inspector Changes from the Edit menu while the Inspector is open.

The pptime object takes three required arguments plus numerous optional
ones. They are listed in the order that they need to appear.
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float

hidden

fixed

2-c4

symbol

float or int

float or int

symbol

Output

int or float

Obligatory. The three required float arguments are the parameter indices
for the ms/Hz value, the multiplier value, and the unit index.

Optional. If the word hidden appears as an argument, the parameter will not
be given an egg slider in the plug-in edit window and will not appear in
the pop-up menu generated by the plugmod object.

Optional. If the word fixed appears as an argument, the parameter will not
be affected by the Randomize and Evolve commands in the parameter
pop-up menu available in the plug-in edit window when the user holds
down the command key and clicks in the interface. This is appropriate for
gain parameters, where randomization usually produces irritating results.

Optional. If 2, 3, or ¢4 appears as argument, the color of the egg slider is
set to something other than the usual purple. Currently c2 is Wild Cherry,
c3 is Turquoise, and c4 is Harvest Gold.

Optional. The next symbol after any of the optional keywords names the
parameter. This name appears in the Name column of the Parameters view
and in the pop-up menu generated by the plugmod object.

Optional. After the parameter name, a number sets the minimum value of
the parameter. The minimum and maximum values determine the range
of values that are sent into and out of the pptime object’s outlets, as well as
the displayed value in the Parameters view. The type of the minimum
value determines the type of the parameter values the object accepts and
outputs. If the minimum value is an integer, the parameters will
interpreted and output as integers. If the minimum value is a float, the
parameters will be interpreted and output as floats.

Optional. After the minimum value, a number sets the maximum value of
the parameter. The minimum and maximum values determine the range
of values that are sent into and out of the pptime object’s outlets, as well as
the displayed value in the Parameters view.

Optional. After the minimum and maximum values, a symbol sets the
label used to display the units of the parameter. Examples include Hz for
frequency, dB for amplitude, and ms for milliseconds.

Out left outlet: The scaled value of the parameter is output when it is
changed within the runtime environment or when a bang, int, float, or
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rawfloat message is received in the object’s inlet. The parameter value can be
changed in the runtime environment in the following ways: the user
moves an egg slider, the parameter is being automated by the host mixer,
or the user has selected a new effect program for the plug-in within the
host mixer.

Out second outlet: The unit multiplier value. Values are in the range 0.0-
15.0.

Out third outlet: The unit index. The unit index is expressed in terms of
float or int values between 0 and 18

Out fourth Outlet: The beat value output.

Examples
pptempo 1 2 TemposSync: 1. 200, bpm
[rengo 91 ]
- -
pptime 3 4 5 fixed ‘0Osc Rate’ 0. 100, Hz 0. 50,
I L
1 ha E:
used the appropriate F: SEECESEE
ratz drpending on i :
phasor™( rime selastion £
Use pptime to control beat-and/or time-syncronized parameters
See Also
pp Define a plug-in parameter
pptempo Define plug-in tempo and sync parameter

337



Smooth an

incoming signal rampsmOOth ~

Input

signal or float

ramp

rampdown

rampup

Arguments

int

Examples

A signal or value to be smoothed. Each time an incoming value changes,
the rampsmooth~ object begins a linear ramp over a specified number of
samples to reach the new value.

In left inlet: The word ramp, followed by a number, specifies the number of
samples over which an signal will be smoothed. Each time an incoming
value changes, the rampsmooth~ object begins a linear ramp of the specified
number of samples to reach the new value. The default value is 0.

In left inlet: The word rampdown, followed by a number, specifies the
number of samples over which an signal will be smoothed when an
incoming value less than the current value arrives.

In left inlet: The word rampup, followed by a number, specifies the number
of samples over which an signal will be smoothed when an incoming value
greater than the current value arrives.

Optional. The number of samples across which to generate a ramp up or
ramp down can be specified by a pair of numbers.

zigmal is smoothed linearly over S000 zamples.

rampsmooth~ performs linear smoothing on an input signal
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See Also

slide~ Filter a signal logarithmically
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Band-limited
random signal rand~

Input

signal  The frequency at which a new random number between -1 and 1 is
generated. rand~ interpolates linearly between random values chosen at the

specified rate.

flatorint  Same as signal. If there is a signal connected to the inlet, a float or intis
ignored.

Arguments

floatorint ~ Optional. Sets the initial frequency. The default value is 0. If a signal is
connected to the inlet, the argument is ignored.

Output

signal A signal consisting of line segments between random values in the range
-1 to 1. The random values occur at the frequency specified by the input.

Examples
bandwidth of main - -
noise band & around ?lg” 4410.
the cenber Frequencyr  center Erequeney E";N 'E Fand™
1000, R teviation
i il=1 5. ||[F™ 2.
rand™ cycle™ L_j §|5 =M | |d: 2 Hz
i beenter the moise  [oyole | loyoler | TLIe e varkes
* around a specific : ] - random 1y hetween
e frequeney dac- | [ og| iEE
dac }

Use rand~ to create roughly band-limited noise, or as a control signal to create random

variation
See Also
line~ Linear ramp generator
noise~ White noise generator
pink~ Pink noise generator
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Time-scale the output

of a phasor~

rate~

Input

signal

float

goto

reset

sync

In left inlet: An input signal from a phasor~ object. The rate~ object time
scales the input signal from a phasor~ by a multiplier value. The multiplier
value can be specified as an argument or received as a float to the rate~
object’s right inlet.

In left inlet: Sets the phase value for the rate~ object’s signal output.

In right inlet: The signal multiplier value used to scale the phasor~ signal
input. Float values less than 1.0 create several ramps per phase cycle.
Numbers greater than 1.0 create fewer ramps. This can be useful for
synchronizing multiple processes to a single reference phasor~ object,
preserving their ratio relationships.

In left inlet: The word goto, followed by a float, causes the rate~ object to
jump immediately to the specified value. An optional second argument
may be used to specify the time at which to jump to the value (e.g., goto 1.0
S will output a value of 1.0 at the halfway point of the phasor~ object’s
input signal ramp).

In left inlet: The word reset will lock the output to the input on its next
reset. It is equivalent to the message goto 0. 0.

In left inlet: The word sync, followed by a number between 0 and 2 or the
words cydle, lock, or off, sets the sync mode of the rate~ object. The sync
mode determines whether or not the rate~ “in” will stay in phase with the
input signal, and the method used for synchronization. When the output
of the rate~ object is “in phase,” the input and output signals align
precisely at the least common multiple of their periods (i.e., they pass
through zero and begin a new cycle at precisely the same time). If the
signals are in phase, and a new multiplier value is received, the rate~ object
changes the frequency of its output ramp accordingly. However, the
change in multiplier values means that the two signals may be out of
phase. The rate~ object handles this situation in one of three different
ways, depending on the sync mode:
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rate~

mode

cycle

lock

off

Arguments

float

The sync modes are described below:
description

The messages sync0 or sync cycle set the cycle mode of the rate~ object (the
default mode). In cycle mode, the rate~ object does not change the phase
of its output until the end of the current cycle. When the input ramp
reaches its peak and starts over from zero, the rate~ object immediately
restarts the output ramp, causing a discontinuity in the output signal, and
immediate phase synchronization.

The messages sync 1 or synclock set the lock mode of the rate~ object. In sync
lock mode, the rate~ object performs synchronization whenever a new
multiplier is received. The rate~ object immediately calculates the proper
ramp position which corresponds to being “in phase” with the new
multiplier value, and jumps to that position.

The messages sync2 or syncoff disables the sync mode of the rate~ object. In
this mode rate~ never responds to phase differences; when a new multiplier
is received, the rate~ object adjusts the speed of its output ramps and they
continue without interruption. Since this mode never introduces a
discontinuous jump in the ramp signal, it may be useful if phase is
unimportant.

Optional. The multiplier value used to scale the output signal.
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Examples
1
142
142,
142
1744
1744,
17444
148
1/8.
x |§1 S | startwindow ||5tn:up |
1416 [ |
1/16. hasor™ 1 +:1-ac=“'-
17164 = :
1432 jorTTT sy
1422, ;
14321 H
1/64 ;
1/64. H
17644 ;
| i
: 1
E coll multipliers
; [+ 0 BEEET rorrrs
= E
rate™ :
? E
T A
Use rate~ to generate synchronized waveforms or control sources
See Also
phasor~ Sawtooth waveform generator
sync~ Synchronize MSP with an external source
techno~ Signal-driven sequencer
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Receive signals

without patch cords receive~

Input

signal  The receive~ object receives signals from all send~ objects that share its
name. It adds them together and sends the sum out its outlet. If no send~
objects share the current name, the output of receive~ is 0. The send~
objects need not be in the same patch as the corresponding receive~.

set  The word set, followed by a symbol, changes the name of the receive~ so that
it connects to different send~ objects that have the symbol as a name. If no
send~ objects exist with the name, the output of receive~ is 0.

Arguments
symbol  Obligatory. Sets the name of the receive~ object.

Output

signal The combination of all signals coming into all send~ objects with the same
name as the receive~.

Examples
= all received sigmals are e —— 3
;Jnla}r sonnd 1 s bined 301 cont ol I:E'DE'I"."E' adoin
zend™ dacout | |Yeceive” dacout adc™ record” =soundl
3 grrred
play™ soundZ | [mormalize™ send™ adcin B g P
2 : & sent sigmal cam be ¢

Signals can be received from any loaded patcher, without patch cords

See Also
send~ Transmit signals without patch cords
Tutorial 4 Fundamentals: Routing signals
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Record sound
into a buffer

record~

Input

signal

int

int or float

append

loop

set

(mouse)

Arguments

symbol

In left inlet: When recording is turned on, the signal is recorded into the
sample memory of a buffer~ at the current sampling rate.

In middle inlets: If record~ has more than one input channel, these inlets
record the additional channels into the buffer~.

In left inlet: Any non-zero number starts recording; 0 stops recording.
Recording starts at the start point (see below) unless append mode is on.

In the inlet to the left of the right inlet: Set the start point within the
buffer~ (in milliseconds) for the recording. By default, the start point is 0
(the beginning of the buffer~).

In right inlet: Sets the end point of the recording. By default, the end
point is the end of the buffer~ object’s allocated memory.

The word append, followed by a non-zero number, enables append mode. In
this mode, when recording is turned on, it continues from where it was last
stopped. append 0 disables append mode. In this case, recording always starts
at the start point when it is turned on. Append mode is off initially by
default.

The word loop, followed by a non-zero number, enables loop recording
mode. In loop mode, when recording reaches the end point of the
recording (see above) it continues at the start point. loop 0 disables loop
recording mode. In this case, recording stops when it reaches the end
point. Loop mode is off initially by default. The record object also takes
into account any changes in the buffer~ object’s sampling rate if the buffer~
object’s length is modified for the purpose of establishing loop points.

The word set, followed by the name of a buffer~, changes the buffer~ where
record~ will write the recorded samples.

Double-clicking on record~ opens an editing window where you can view
the contents of its associated buffer~ object.

Obligatory. Names the buffer~ where record~ will write the recorded
samples.
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Record sound

into a buffer reco rd ~

int  Optional, following the buffer~ name argument. Specifies the number of
input channels (1, 2, or 4). This determines the number of inlets record~
has. The two rightmost inlets always set the record start and end points.

Output

signal  Sync output. During recording, this outlet outputs a signal that goes from 0
when recording at the start point to 1 when recording reaches the end
point. When not recording, a zero signal is output.

Examples
|se-t samplel | !
set sampleZ E ado™ o record into second half
| I | ; ¥ of buffer="s memory
cwriteh buffar- [record™ =amplel Z | ads [z5000. |[»10000.]
] k ] ]
buffer™ =amplel S000. record™ sampled 2
buffer™ =ampleZ S000. buffer™ =amplez 10000,
Store a signal excerpt for future use
See Also
2d.wave~ Two-dimensional wavetable
buffer~ Store audio samples
groove~ Variable-rate looping sample playback
play~ Position-based sample playback
Tutorial 13 Sampling: Recording and playback
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Antialiased rectangular (pulse)

oscillator rECt"‘

Input
signal  In left inlet: Sets the frequency of the oscillator.

In middle inlet: Sets the pulse width of the oscillator. Signal is wrapped
into the range 0-1. A value of 0.5 will produce a rectangular wave that
spends equal amounts of time on the positive and negative edges of its
cycle.

In right inlet: (optional) A sync signal. When the control signal crosses
from below 0.5 to above 0.5, the oscillator resets itself. A phasor~ object
works well for this purpose. The classic use is to set this control signal to
your fundamental frequency and “sweep” the left frequency input in a

range somewhere several octaves higher than the fundamental.

intor flat  In left inlet: Sets the frequency of the oscillator.

In middle inlet: Sets the pulse width of the oscillator. Signal is wrapped
into the range 0-1. A value of 0.5 will produce a rectangular wave that
spends equal amounts of time on the positive and negative edges of its
cycle.

Arguments

intor flat  (Optional) First argument sets the initial frequency of the oscillator. The
default is 0. Second argument sets the pulse width. The default is 0.5.

Output

signal  An antialiased rectangular waveform. A ideal, straight-line rectangular
wave generated in a computer contains alias frequencies that can sound
irritating. rect~ produces a nice, analog-esque output waveform.
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Antialiased rectangular (pulse)
rect~

oscillator

Examples
oo2.
I
| I
rect- phasor~
; »* 0.5
:
; =7 0.3
L

L AU g

Spectral comparison of rect~ and an ideal rectangular wave driven by a phasor~

See Also

cycle~ Table lookup oscillator

phasor~ Sawtooth wave generator

saw~ Antialiased sawtooth waveform generator
techno~ Signal-driven sequencer

tri~ Antialiased triangle waveform generator
Tutorial 3 Fundamentals: Wavetable oscillator
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Resonant bandpass filter

reson-~

Input

signal

int or float

list

clear

Arguments

int or float

Output

signal

In left inlet: Any signal to be filtered.

In left-middle inlet: Sets the bandpass filter gain. This value should
generally be less than 1.

In right-middle inlet: Sets the bandpass filter center frequency in hertz.

In right inlet: Sets the bandpass filter “Q”—roughly, the sharpness of the
filter— where Q is defined by the center frequency divided by the filter
bandwidth. Useful Q values are typically between 0.01 and 500.

An int or float can be sent in the three right inlets to change the filter gain,
center frequency, and Q. If a signal is connected one of the inlets, a number
received in that inlet is ignored.

The first number sets the filter gain. The second number sets the filter
center frequency. The third number sets the filter Q. If any of the inlets
corresponding to these parameters have signals connected, the
corresponding value in the list is ignored.

Clears the filter’s memory. Since reson~ is a recursive filter, this message
may be necessary to recover from blowups.

Optional. Numbers set the initial gain, center frequency, and Q. The
default values are 0 for gain, 0 for center frequency, and 0.01 for Q.

The filtered input signal. The equation of the filter is
yn =gain* (xn - r *xn-2) + cl *yn-1+ c2 * yn-2

where r, c1, and c2 are parameters calculated from the center frequency

and Q.
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Resonant bandpass filter

reson-~

Examples
123, 4000 10000 0.3 .
|IJ—, | sawtooth gl “F 9
noize™ curve” "wocal eords" [}:3- ”}:330. ”j::llillil_ |

L]
b

—— STTRERH =
E-scun"’ 5. 0. 200, —
phazor™ (i j—
 SWEED EDEer Erequeney —— i|dac™
dac™ | of poise band

Control gain, center frequency, and Q of a bandpass filter to alter a rich signal

See Also
biquad~ Two-pole, two-zero filter
comb~ Comb filter
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Host ReWire devices

rewire~

The ReWire system connects audio applications together. It allows a program that
generates audio (a client) to feed it into a program that plays audio (a mixer).

The rewire~ object requires a properly installed ReWire client to be installed and available.
The rewire~ object allows MSP to be a ReWire mixer; there can only be one mixer active
at any one time.

You can use several rewire~ objects. Each object is associated with one ReWire client.

rewire~ is intended to be used with other ReWire-compatible software synthesizers. For a
list of compatible applications, visit the Propellerheads web site at
http://www.propellerheads.se.

ReWire is a trademark of Propellerhead Software AS.

Input

bang  In left inlet: If a ReWire device has been loaded, bang causes a list of its
output channel names to be sent out the second-from-right outlet.

int  Inleft inlet: 1 starts the ReWire transport, 0 stops it. No sound can occur
without the transport being started.

play  Inleft inlet: Starts the ReWire transport.
stop In left inlet: Stops the ReWire transport.

openpanel  In left inlet: If the current device has a user interface panel, the word
openpanel will open it.

cosepanel  In left inlet: Closes the current device's user interface panel if it is open.

device  In left inlet: The word device, followed by a number, switches to the ReWire
device associated with the number index. The index is obtained as the order
in which device names appear in a pop-up menu object connected to the
second-to-right outlet.

anysymbol  In left inlet: The symbol is interpreted as the name of a ReWire device. If
the name is valid, rewire~ attempts to switch to the device.

tempo  In left inlet: The word tempo, followed by a number, sets the tempo to that
number in beats per minute. ReWire handles integer or floating-point
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Host ReWire devices

rewire~

position

loop

midi

map

Arguments

symbol

int

valude for tempos, and tempo is updated on the next call to the client to
return audio samples.

In left inlet: The word position, followed by a number, sets the current play
position (in samples).

In left inlet: The word loop, followed by three numbers, sets the current
loop position and mode. The first number sets the loop start position in
samples. The second number sets the loop end position in samples. If the
third number is 1, looping is turned on. If the third number is 0, looping is
turned off. However, note that ReWire clients may ignore looping if they
do not produce transport- or time-based output. For example, a software
synthesizer that only responds to MIDI note commands would probably
not be affected by looping.

In left inlet: The word midi, followed by four or five numbers, sends a MIDI
event to a ReWire device. The first number is a time stamp value and is
currently ignored (in other words, the event is sent out immediately). The
second number is the MIDI bus index. ReWire 2 has 256 MIDI busses,
indexed from 0 to 255. The third number is the MIDI message status byte,
and the fourth and fifth numbers are the MIDI message data bytes.

The word map, followed by two numbers, maps a ReWire device's output
channel to an outlet of the rewire~ object. ReWire channels start at 1 with
a maximum of 256. rewire~ object outlets are specified starting at 1 for the
left outlet, or 0 to turn the ReWire channel off. For example, map 32 causes
the ReWire device's audio output channel 3 to be mapped to the second-
from-left outlet of the rewire~ object. You can find out the names of the
ReWire audio output channels with the bang message after the rewire~
object has a connection to a ReWire device. By default, audio outlets map
to the first channels of the ReWire device; in other words, the leftmost
signal outlet outputs the first channel of the device.

Optional. If present, a ReWire device name can be specified. rewire~ will
attempt to open the device when the object is initialized.

Optional. Specifies the number of audio outputs the rewire~ object will
have. If no argument is present, one audio outlet is created. The maximum
number of outlets is 256.
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Host ReWire devices

rewire~

Output

signal

symbol

MIDI

symbol

symbol

Examples

Out audio outlets (starting at left): The audio signal output from the
ReWire device is sent out the rewire~ object's outlets. By default, the
leftmost outlet outputs the first channel of the device, but this mapping
can be changed with the map message.

Out fourth-from-right outlet: Messages indicating the transport state of
the ReWire device. The position message with an int argument reports the
transport position in 15360 PPQ. The play and stop messages report when
the transport is started and stopped.

Out third-from-right outlet: MIDI events received from the ReWire device
are sent out this outlet preceded by the word midi. The first argument is
always 0 (it is the time stamp), the second argument is the ReWire MIDI
bus index, the third argument is the MIDI status byte, and the fourth and
(optional) fifth arguments are the MIDI data bytes.

Out second-from-right outlet: A list of the currently available ReWire
devices in response to the bang message.

Out right outlet: A list of the currently available device output names (in
channel order) for the currently used ReWire device.

zend some VI to
the ReWire device.

makenote &4 1000

pack 0 0
T=

select o FeTire deviee. midiformat

[Unity D5-1 4| [prepend midi

I
EF__Tewire”
] ]
; iﬁ awlio owrpur from

§  the EeWire deviee

rewire~ allows MIDI communication to and signal output from ReWire compatible devices
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Host ReWire devices

rewire~

See Also

vst~ Host VST plug-ins
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Round an input

signal value round ~

Input

signal  In left inlet: A signal whose values will be roun plug-in ded.

In right inlet: A signal whose value is used for rounding. Signal values
received in the left inlet will be rounded to either the absolute nearest
integer multiple or the nearest integer multiple between the value received
in this inlet or 0 (See the nearest message for more information).

nearest  In left inlet: The word nearest, followed by a non-zero value, will cause the
round~ object to round its input to the nearest absolute integer multiple of
the value received in the right inlet. The default is on. nearest 0 will cause the
round~ object to round the input signal to the nearest integer multiple
between the value received in the right inlet and zero (for positive numbers
this will round down).

Arguments

intor float  Optional. Sets the value the input signal will be rounded to.

Output

signal The rounded input signal.
Examples

1
£ ]
¥

round™ 1. round™ 0.5

D] oS

round to the nearest  round to Che nearest
mulkiple of 1. multiple of 0.5

round~ takes floating-point signals and rounds them to a specific increment

See Also

rampsmooth~ Smooth an incoming signal
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Round an input

signal value round ~

slide~ Filter a signal logarithmically
trunc~ Truncate fractional signal values
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Sample
and hold

sah~

Input

signal

int or float

Arguments

int or float

Output

signal

Examples

In left inlet: A signal to be sampled. When the control signal (in the right
inlet) goes from being at or below the current trigger value to being above
the trigger value, the signal in the left inlet is sampled and its value is sent
out as a constant signal value.

In right inlet: The control signal. In order to cause a change in the output
of sah~, the control signal must go from being at or below the trigger value
to above the trigger value. When this transition occurs the signal in the left
inlet is sampled and becomes the new output signal value.

In left inlet: Sets the trigger value.

Optional. Sets the initial trigger value. The default is 0.

When the control signal received in the right inlet goes from being at or
below the trigger value to being above the trigger value, the output signal
changes to the current value of the signal received in the left inlet. This
signal value is sent out until the next time the trigger value is exceeded by
the control signal.

crole™ 1,125 noize™ | Jet rendom
Y ’ wimbers  F el

J

F

+= @2000. rha=or™ 10000, rha=or™
— fm choose & nevr frequency : = -
=ah™ 0.01 For the ascillatar evinr sah™ 0.01
& 118 second H -
cycle emulation of a cycle frequencies
“sequencer’ module in an i
dac™ old ansalog synthesizer dac™

Hold the signal value constant until the next trigger
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Sample

and hold sah~

See Also

phasor~ Sawtooth wave generator
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Convert samples

to milliseconds

sampstoms~

Input

float or int

signal

Arguments

Output

signal

float

Examples

number of samples sampstoms™

allocate

A value representing a number of samples received in the inlet is converted
to milliseconds at the current sampling rate and sent out the object’s right
outlet. The input may contain a fractional number of samples. For
example, at 44.1 kHz sampling rate, 322.45 samples is 7.31 milliseconds.
(A float or int input triggers output even when audio is off.)

Values in the signal represent a number of samples, and are converted to
milliseconds at the current sampling rate and output as a signal out the left
outlet. The input may contain a fractional number of samples.

None.

Out left outlet: A signal consisting of the number of milliseconds
corresponding to values representing a number of samples in the input
signal.

Out right outlet: A number of milliseconds corresponding to a number of
samples received in the inlet.

512.5 |»ld 0.5 ta round up

=11 .521315

sampstoms"™

ala

ms, at current worth of

sam pling rake |E23.219955 | memory |BRELEr™ wavetable

See Also

dspstate~

samples

Some objects refer to time in samples, some in milliseconds

Report current DSP settings
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Convert samples

to milliseconds SampStomS~

mstosamps~ Convert milliseconds to samples
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Antialiased
sawtooth oscillator SaW ~

Input
signal  In left inlet: Sets the frequency of the oscillator.

In right inlet: (optional) A sync signal. When the control signal crosses
from below 0.5 to above 0.5, the oscillator resets itself. A phasor~ object
works well for this purpose. The classic use is to set this control signal to
your fundamental frequency and “sweep” the left frequency input in a

range somewhere several octaves higher than the fundamental..

intor flat  In left inlet: Sets the frequency of the oscillator.

Arguments

intor float  Optional. Sets the initial frequency of the oscillator. The default is 0.

Output

signal  An antialiased sawtooth waveform. A ideal, straight-line sawtooth wave
generated in a computer contains alias frequencies that can sound
irritating. saw~ produces a nice, analog-esque output waveform.

Examples
002,
e— e—
SAW phasor-~
] L1

I

Spectral comparison of saw~ and phasor~

b
| e—
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Antialiased
sawtooth oscillator

SawW~

See Also

cycle~
phasor~
rect~
saw~
techno~
tri~
Tutorial 3

Table lookup oscillator

Sawtooth wave generator

Antialiased rectangular (pulse) waveform generator
Antialiased sawtooth waveform generator
Signal-driven sequencer

Antialiased triangle waveform generator
Fundamentals: Wavetable oscillator
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Signal oscilloscope I I.-

scope~

Input

signal

int

brgb

bufsize

In left inlet: The input signal is displayed on the X axis of the oscilloscope.

In right inlet: The input signal is displayed on the Y axis of the
oscilloscope.

If signal objects are connected to both the left and right inlets, scope~
operates in X-Y mode, plotting points whose horizontal position
corresponds to the value of the signal coming into the left (X) inlet and
whose vertical position corresponds to the value of the signal coming into
the right (Y) inlet. If the two signals are identical and in phase, a straight
line increasing from left to right will be seen. If the two signals are
identical and 180 degrees out of phase, a straight line decreasing from left
to right will be seen. Other combinations may produce circles, ellipses, and
Lissajous figures.

In left inlet: Sets the number of samples collected for each value in the
display buffer. Smaller numbers expand the image but make it scroll by on
the screen faster. The minimum value is 2, the maximum is 8092, and the
default initial value is 256. In X or Y mode, the most maximum or
minimum value seen within this period is used. In X-Y mode, a
representative sample from this period is used.

In right inlet: Sets the size of the display buffer. This controls the rate at
which scope~ redisplays new information as well as the scaling of that
information. If the buffer size is larger, the signal image will stay on the
screen longer and be visually compressed. If the buffer size is smaller, the
signal image will stay on the screen a shorter time before it is refreshed and
will be visually expanded.

It might appear that the samples per display buffer element and the display
buffer size controls do the same thing but they have subtly different
effects. You may need to experiment with both controls to find the
optimum display parameters for your application.

The word brgb, followed by three numbers between 0 and 255, sets the
RGB values for the background color of the scope~ object’s display. The
default value is set by brgb 135 135 135.

The word bufsize, followed by a number, changes the number of samples
stored in the buffer used by the scope~ object.
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Signal oscilloscope I I.-

scope~

drawstyle

frgb

range

delay

trigger

triglevel

(mouse)

Inspector

The word drawstyle, followed by a non-zero number, toggles an alternate
drawing style for the scope~ object which may make some waveforms more
easily visible. The default is off (drawstyle 0).

The word frgb, followed by three numbers between 0 and 255, sets the
RGB values for the color of the scope~ object’s waveform display. The
default value is set by frgh 102 255 51.

The word range, followed by two numbers (float or int) sets the minimum
and maximum displayed signal amplitudes. The default values are -1 to 1.

The word delay, followed by a number, sets the number of milliseconds of
delay before scope~ begins collecting values. After a non-zero delay period,
scope~ enters a state in which it may wait for a trigger condition to be
satisfied in the input signal based on the setting of the trigger state (set
with the trigger message) and trigger level (set with the triglevel message). By
default, the delay is 0.

Sets the trigger mode. After a non-zero delay period (set with the delay
message), scope~ begins to wait for a particular feature in the input signal
before it begins collecting samples. trigger 1 sets an upward trigger in which
the signal must go from being below the trigger level (default 0) to being
equal to it or above it. trigger 2 sets a downward trigger in which the signal
must go from being above the trigger level to being equal to it or below it.
The default trigger mode is 0, which does not wait after a non-zero delay
period before collecting samples again. This is sometimes referred to as a
“line” trigger mode.

The word triglevel, followed by a number, sets the trigger level, used by
trigger modes 1 and 2. The default trigger level is 0. If you are displaying a
waveform, making slight changes to the trigger level will move the
waveform to the left or right inside the scope~. It is possible to set the
trigger level so that scope~ will never change the display.

When you click on a scope~, its display freezes for as long as you hold the
mouse button down.

The behavior of a scope~ object is displayed and can be edited using its
Inspector. If you have enabled the floating inspector by choosing Show
Floating Inspector from the Windows menu, selecting any scope~ object
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Signal oscilloscope I I.-

scope~

Arguments

Output

displays the scope~ Inspector in the floating window. Selecting an object
and choosing Get Info... from the Object menu also displays the
Inspector.

The scope~ Inspector lets you specify the following attributes:

Buffers per Pixel sets the number of buffers per pixel which the scope~
object displays. The default is 25. Buffer Size specifies the number of
samples stored in the buffer used by the scope~ object. The default is 128.
The Range number boxes set the minimum and maximum values for the
scope~ display. The default Min. value is 1.0, and the default Max. value is
1.0. The Delay value sets the number of milliseconds of delay before scope~
begins collecting values. The Trigger Mode checkboxes let you specify Line
Up (default) or Line Down modes (see the trigger message, above). Trigger
Level sets the trigger level used by modes 1 and two of the scope~ display
(see the triglevel message in Input for more information) The default trigger
level is 0.

The Colors pull-down menu lets you use a swatch color picker or RGB
values to specify the colors used for phosphor and background of the scope~
display. display by the scope~ object. Phosphor sets the color the scope~
object uses for its display. The default phosphor color is 102 255 51.
Background sets the scope~ object’s background color. The default value is
135 135 135.

The Revert button undoes all changes you've made to an object's settings
since you opened the Inspector. You can also revert to the state of an
object before you opened the Inspector window by choosing Undo
Inspector Changes from the Edit menu while the Inspector is open.

None.

None.
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Signal oscilloscope .

scope~

Examples

buffers per pizel size of display buffer 114 gyele phase differanee

cycle™ 100

Display a signal, or plot two signals in X-Y mode

See Also
meter~ Visual peak level indicator
Tutorial 24 Analysis: Oscilloscope
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Assign one of several

inputs to an outlet SEIECtor~

Input

int or float

signal

Arguments

int

In left inlet: If a signal is not connected to the left inlet, an int or float
determines which input signal in the other inlets will be passed through to
the outlet. If the value is 0 or negative, all inputs are shut off and a zero
signal is sent out. If it is 1 but less than 2, the signal coming in the first
inlet to the right of the leftmost inlet is passed to the outlet. If the number
is 2 but less than 3, the signal coming into the next inlet to the right is
used, and so on.

In left inlet: If a signal is connected to the left inlet, selector~ operates in a
mode that uses signal values to determine which of its input signals is to be
passed to its outlet. If the signal coming in the left inlet is 0 or negative,
the output is shut off and a zero signal is sent out. If it is 1 but less than 2,
the signal coming in the first inlet to the right of the leftmost inlet is
passed to the outlet. If the signal is 2 but less than 3, the signal coming
into the next inlet to the right is used, and so on.

In other inlets: Any signal, to be passed through to the selector~ object’s
outlet depending on the value of the most recently received int or float in
the left inlet, or the signal coming into the left inlet. The first signal inlet
to the right of the leftmost inlet is considered input 1, the next to the right
input 2, and so on.

If the signal network connected to one or more of the selector~ signal
inlets contains a begin~ object, and a signal is not connected to the left
inlet of the selector~, all processing between the begin~ outlet and the
selector~ inlet is turned off when the input signal is not being passed to the
selector~ outlet.

Optional. The first argument specifies the number of input signals. The
default is 1. The second argument specifies which signal inlet is initially
open for its input to be passed through to the outlet. The default is 0, where
all signals are shut off and a zero signal is sent out. If a signal is connected
to the left inlet, the second argument is ignored.
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Assign one of several
inputs to an outlet

selector~

Output
signal  The output is the signal coming in the “open” inlet, as specified by a
number or signal in the left inlet. The output is a zero signal if all signal
inlets are shut oft.
Examples
beqin™
r= . .
sig” 0.5|[sig” 2.0 noize~ |awlio s tumeq oL, bt these
i et 1 Tl 2 ! two sigmal objects are off
= . comb™ 10 10 0.5 0.5
zelector™ 2
— _ _ : becanse the selector
¢ Input to inlet & iz sent out =elector™ inlet i¢ elaged

Allow only one of several signals to pass; optionally turn off unneeded signal objects

See Also

gate~ Route a signal to one of several outlets
begin~ Define a switchable part of a signal network
Tutorial 5

Fundamentals: Turning signals on & off
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Transmit signals

without patch cords Send ~

Input

signal The send~ object sends its input signal to all receive~ objects that share its
name. The send~ object need not be in the same patch as the corresponding
receive~ object(s).

dear  The clear message clears all of the receive~ buffers associated with the send~
object. This message is only used with patchers which are being muted
inside a subpatch loaded by the poly~ object.

set  The word set, followed by a symbol, changes the name of the send~ so that it
connects to different receive~ objects that have the symbol as a name. (If no
receive~ objects with the same name exist, send~ does nothing.)

Arguments

symbol  Obligatory. Sets the name of the send~ object.

Output
None.
Examples
! receive”™ soundin
receive” phase adc™ ;ecnrd” sample
: P
}"31‘5'” ;:]:uas::-r” 240, send” soundin receive™ soundin
i H a sent sigmal cam be Y
dac”|  [send™ phase received many plaves ([N

Signal coming into send~ comes out any receive~ object with the same name

See Also
receive~ Receive signals without patch cords
Tutorial 4 Fundamentals: Routing signals
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Signal-driven

event sequencer Seq~

Input

signal  An input signal whose output is between 0. and 1.0 (usually the output of a
phasor~) is used to drive the event sequencer.

anymessage  The seq~ object is used to record and play back messages. All events
received in the inlet are stored according to the current value of the input
signal. Any message can be sequenced except for commands to the seq~
object itself. The example shows a simple way to work around this
limitation.

Note: seq~ can be used to sequence MIDI data if the MIDI input stream is
converted into lists of MIDI events. This conversion is necessary to avoid
outputting a corrupted MIDI stream which would occur if only the raw int
messages of a MIDI stream were sequenced individually and the seq~
object were not doing a simple forward linear playback.

bang  Causes information about the seq~ object’s current sequence number,
mode of operation (record, overdub, play) and total number of current
events to be printed in the Max window.

add  The word add, followed by an int, a float and a message, inserts a Max
event specified by the message at the time specified by the float for the
sequence number specified by the int. (e.g., add 2 0.5 honk will insert the
message honk to be played at the halfway point of sequence 2.)

dear  Erases all current sequences.

dump  Causes the contents of the current stored event sequence to be sent out the
right outlet. The word dump, followed by a number, outputs only the
sequence designated by the number.

erase  Synonym for clear — erases all current sequences.

overdub  The word overdub, followed by 1, causes seq~ to begin Max event recording
of the current sequence (set by the seqnum message) in “overdub” mode.
Recording begins at the current point of the loop and wraps around at the
point where the input signal reaches 1, continuing to record as the signal
passes its original value. The message overdub 0 turns off overdub mode.

play  The word play, followed by 1, causes seq~ to begin Max event playback of
the current sequence (set by the seqnum message) at the point of the loop
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Signal-driven

event sequencer Seq~

read

record

seqnum

write

Arguments

Output

dany message

list

specified by the current value of the signal input. play 0 turns off playback.
By default, playback is off.

Reads a text file containing Max event sequences created using the seq~
object’s write message into the memory of the seq~ object. If no symbol
argument appears after the word read, a standard open file dialog is opened
showing available text files. The word read, followed by a symbol, reads the
tile whose filename corresponds to the symbol into the seq~ object’s
memory without opening the dialog box.

The word record, followed by 1, causes seq~ to begin recording events into
the current sequence (set by the seqnum message) at the point of the loop
specified by the current value of the signal input. record 0 turns oft
playback. By default, recording is off.

The word seqnum, followed by a number or symbol, sets the current Max
event sequence being recorded or played back.

Saves the contents of all current Max event sequences into a text file. A
standard file dialog is opened for naming the file. The word write, followed
by a symbol, saves the file, using the symbol as the filename, in the same
folder as the patch containing the seq~ object. If the patch has not yet been
saved, the seq~ file is saved in the same folder as the Max application.

None.

Out left outlet: When playback is enabled with the play 1 message, the seq~
object outputs all events recorded at the time specified by the input signal.

Out right outlet: The dump message will cause the seq~ object to output
the contents of a specified sequence to be output in the form of a list
consisting of an int which specifies the sequence number, a float which
specifies the signal value associated with that point in time, and the int,
float, symbol or list to be output at that time.
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Examples
"yorecordable” messages
|rea-:1 ”';':'T:i'tIEh | vecorlable messages
_ [1 2 2|[cat 45| el st
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rounte escape
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print. escaped| |print normal

See Also

phasor~

Sawtooth wave generator
techno~

Signal-driven sequencer
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file information Sfi nfO ~

Input

open  The word open, followed by a name of an audio file, opens the file if it
exists in Max’s search path. Without a filename, open brings up a standard
open file dialog allowing you to choose a file. After the file is opened,
sfinfo~ interrogates the file and reports the number of channels, sample
size, sample rate, file length in milliseconds, sample type, and filename out
its outlets.

bang  If a file has already been opened, either with the open message or specified
by an argument to sfinfo~, bang reports the number of channels, sample
size, sample rate, and length in milliseconds out the sfinfo~ object’s outlets.

getnamed  In left inlet: The word getnamed, followed by a symbol which specifies the
name of an sfplay~ object, interrogates the named sfplay~ object and
reports the number of channels, sample size, sample rate, file length in
milliseconds, sample type, and filename out its outlets.

Arguments

symbol  Optional. Names a file that sfinfo~ will report about when it receives a
subsequent bang message. The file must exist in the Max search path.

Output
int  Out left outlet: The number of channels in the audio file.
Out 2nd outlet: The audio file’s sample size in bits (typically 16).
flat  Out 3rd outlet: The audio file’s sampling rate.
Out 4th outlet: The duration of the audio file in milliseconds.

symbol  Out 5th outlet: the sample type of the audio file.
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Examples

The following types of sample data are supported:

int8 8-bit integer

int16 16-bit integer

int24 24-bit integer

int32 32-bit integer

float32 32-bit floating-point
float64 64-bit floating-point
mulaw 8-bit p-law encoding
alaw 8-bit a-law encoding

Out 6th outlet: The filename of the audio file

|DpE'IL cndfile. aiff | set BMEP sample rate based

- :
|5:Eir|_fn:u“" | . on zound file sample rake
=finfo™ intro.aiff

(2

[:;:15 | [:;441t|u| |;~,~'1412 | .

chanmels

See Also

info~
sflist~
sfplay~
Tutorial 16

|; dzp =r $1|

bit precision  sample rate dwration in ms

Report information about a specific audio file

Report information about a sample
Store audio file cues

Play audio file from disk

Sampling: Record and play audio files
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Store audio
file cues

sflist~

Input

open

clear

embed

fclose

openraw

preload

The word open, followed by the name of an AIFF, WAV, NeXT/Sun or
Sound Designer II (Macintosh only) audio file, opens the file if it is located
in Max’s search path. Without a filename, open brings up a standard open
file dialog allowing you to choose a file. When a file is opened, its
beginning is read into memory, and until another file is opened, playing
from the beginning the file is defined as cue 1. Subsequent cues can be
defined referring to this file using the preload message without a filename
argument. When the open message is received, the previous current file, if
any, remains open and can be referred to by name when defining a cue
with the preload message. If any cues were defined that used the previous
current file, they are still valid even if the file is no longer current.

The word clear with no arguments clears all defined cues. After a clear message
is received, only the number 1 will play anything (assuming there’s an
open file). The word dear followed by one or more cue numbers removes
them from the sflist~ object’s cue list.

The message embed, followed by any non-zero integer, causes sflist~ to save
all of its defined cues and the name of the current open file when the
patcher file is saved. The message embed 0 keeps sflist~ from saving this
information when the patcher is saved. By default, the current file name
and the cue information is not saved in sflist~ when the patcher is saved. If
an sflist~ object is saved with stored cues, they will all be preloaded when
the patcher containing the object is loaded.

The word fclose, followed by the name of an open file, closes the file and
removes all cues associated with it. The word fclose by itself closes the
current file.

The openraw message functions exactly like open, but allows you to open any
type of file for playback and make it the current file. The openraw message
assumes that the file being opened is a 16-bit stereo file sampled at a rate of
44100 Hz, and assumes that there is no header information to ignore (i.e.,
an offset of 0). The file types can be explicitly specified using the samptype,
offset, srate, and srchans messages.

Defines a cue—an integer greater than or equal to 2—to refer to a specific
region of a file. When that cue number is subsequently received by an
sfplay~ object that is set to use cues from the sflist~ object, the specified
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sflist~

print

samptype

region of the file is played by sfplay~. Cue number 1 is always the
beginning of the current file—the file last opened with the open
message.—and cannot be modified with the preload message.

There are a number of forms for the preload message. The word preload is
followed by an obligatory cue number between 2 and 32767. If the cue
number is followed by a filename—a file that is currently open or one that
is in Max’s search path— that cue number will henceforth play the
specified file. Note that a file need not have been explicitly opened with
the open message in order to be used in a cue. If no filename is specified,
the currently open file is used.

After the optional filename, an optional start time in milliseconds can be
specified. If no start time is specified, the beginning of the file is used as
the cue start point. After the start time, an end time in milliseconds can be
specified. If no end time is specified, or the end time is 0, the cue will play
to the end of the file. If the end time is less than the start time, the cue is
defined but will not play. Eventually it may be possible to define cues that
play in reverse.

After the start and/or end time arguments, a optional directional buffer
flag is used to enable reverse playback of stored cues. Setting this flag to 1
enables reverse cue playback. The default setting is 0 (bidirectional
buffering off).

A final optional argument is used to set the playback speed. A float value
sets the playback speed for an sfplay~ object relative to the object’s global
playback speed—set by the speed message. The default value is 1.

Each cue that is defined requires approximately 40K of memory per sfplay~
channel at the default buffer size (40320), with bidirectional buffering
turned off. With bidirectional buffering turned on, the amount of
memory per cue is doubled.

Prints a list of all the currently defined cues.

The word samptype, followed by a symbol, specifies the sample type to use
when interpreting the audio file’s sample data (thus overriding the audio
file's actual sample type). This is sometimes called “header munging.”
When reading files in response to the openraw message, the assumed sample
type is 16-bit integer. Modifications using samptype make no changes to the
file on disk.
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The following types of sample data are supported:

int8 8-bit integer

int16 16-bit integer

int24 24-bit integer

int32 32-bit integer

float32 32-bit floating-point
float64 64-bit floating-point
mulaw 8-bit p-law encoding
alaw 8-bit a-law encoding

srcchans The word srechans, followed by a number, specifies the number of channels
in which to interpret the audio file's sample data (thus overriding the audio
file's actual number of channels). This is sometimes called “header
munging.” When reading files in response to the openraw message, the
assumed number of channels is 2. Modifications using srcchans make no
changes to the file on disk.

Arguments

symbol  Obligatory. Names the sflist~. sfplay~ objects use this name to refer to cues
stored inside the object.

int  Optional. Sets the buffer size used to preload audio files. The default and
minimum is 16384. Preloaded buffers are 4 times the buffer size per
channel of the audio file.

Output

None.
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Examples

n Plaors beginning of Iontans

plays 5 seconds in the
middle of Mah

|n:-pen Hontana

|[preload 2 Ttah 6000 11000 |

=flist™ biglist

Store a global list of cues that can be used by one or more sfplay~ objects.

See Also

buffer~ Store audio samples

groove~ Variable-rate looping sample playback
play~ Position-based sample playback
sfinfo~ Report audio file information

sfplay~ Play audio file from disk

sfrecord~ Record to audio file on disk

Tutorial 16 Sampling: Record and play audio files
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Play audio file
from disk

sfplay~

Input

float

signal

int

anything

clear

embed

In right inlet: Defines the playback rate of an audio file. A value of 1.0
plays the audio file at normal speed. A playback rate of -1 plays the audio
file backwards at normal speed. A playback rate of 2 plays the audio file at
twice the normal speed. A playback rate of .5 plays the audio file at half the
normal speed.

In left inlet: An input signal may be used for the sample-accurate
triggering of prestored cues. When a signal value is received in the left
inlet, the integer portion of the signal value is monitored. When the
integer portion of the input signal changes to a value equal to the index of
a prestored cue, that cue is triggered. Negative values are ignored.

In right inlet: The playback rate of an audio file can also be defined by a
signal, allowing for playback speed change over time for vibrato or other
types of speed effects. The same conventions with respect to number value
and sign and playback rate apply as for float values.

In left inlet: If a file has been opened with the open message, 1 begins
playback (of the most recently opened file), and 0 stops playback. Numbers
greater than 1 trigger cues that have been defined with the preload message,
or that were defined based on the saved state of the sfplay~ object. When
the file is played, the audio data in the file is sent out the signal outlets
according to the number of channels the object has. When the cue is
completed or sfplay~ is stopped with a 0, a bang is sent out the right outlet.
If the object is currently assigned to an sflist~ object (using the set message
or with a typed-in argument), an int will trigger cues stored in the sflist~
object rather than inside the sfplay~. To reset sfplay~ to use its own cues,
send it the set message with no arguments.

In left inlet: If the name of an sflist~ object is sent to sfplay~, followed by a
number, the numbered cue from the sflist~ is played if it exists.

In left inlet: The word clear with no arguments clears all defined cues. After
a clear message is received, only the number 1 will play anything (assuming
there’s an open file). The word clear followed by one or more cue numbers
removes them from the sfplay~ object’s cue list.

In left inlet: The message embed, followed by any non-zero integer, causes
sfplay~ to save all of its defined cues and the name of the current open file
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fclose

list

loop

modout

name

offset

when the patcher file is saved. The message embed 0 keeps sfplay~ from
saving this information when the patcher is saved. By default, the current
file name and the cue information is not saved in sfplay~ when the patcher
is saved. If an sfplay~ object is saved with stored cues, they will all be
preloaded when the patcher containing the object is loaded.

In left inlet: The word fclose, followed by the name of an open file, closes
the file and removes all cues associated with it. The word fclose by itself
closes the current file.

In left inlet: Gives a set of cues for sfplay~ to play, one after the other. The
maximum number of cues is in a list is 128. Cue numbers (set using the
preload message) can be any integer greater than or equal to 2.If a cue
number in a list has not been defined, it is skipped and the next cue, if
any, is tried. If the object is currently assigned to an sflist~ object, a list
uses cues stored in the sflist~ object. Otherwise, cues stored inside the
sfplay~ object are used.

In left inlet: The word loop, followed by 1, turns on looping. loop 0 turns off
looping. By default, looping is off.

In left inlet: The word modout, followed by 1, turns on modulo output. If
the number of channels in a audio file is less than the number of outputs
for the sfplay~ object, the sfplay~ object will reduplicate the audio file’s
channels across all of sfplay~ object's outputs (rather than outputting zero)
if modulo output is enabled. For example, a mono audio file loaded into an
sfplay~ object with two outputs will be played with the mono channel sent
out both outputs of the object if modulo output is enabled. Similarly a
stereo audio file will be played on an sfplay~ object with four outlets with
the left channel played on outputs 1 and 3, while the right will be played
on outputs 2 and 4. The message modout 0 disables this feature.

The word name, followed by a symbol, changes the name by which other
objects such as sflnfo~ can refer to the sfplay ~object. Objects that were
referring to the sfplay~ under its old name lose their connection to it.
Every sfplay~ object should be given a unique name; if you give an sfplay~
object a name that already belongs to another sfplay~ object, that name will
no longer be associated with the sfplay~ object that first had it.

In left inlet: The word offset, followed by a number, specifies the sample
start offset in bytes. The default value is 0. This value useful for aligning
samples and avoiding playback of header information.
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open

openraw

pause

preload

In left inlet: followed by the name of an AIFF, WAV, NeXT/Sun, raw
format, or Sound Designer II (Macintosh only) audio file or CD-audio
track, opens the file for playback and makes it the current file. The word
open, followed by a filename, opens the file if it exists in Max’s search path.
Without a filename, open brings up a standard open file dialog allowing
you to choose a file. When a file is opened, its beginning is read into
memory, and until another file is opened, you can play the file from the
beginning by sending sfplay~ the message 1. When the open message is
received, the previous current file, if any, remains open and can be referred
to by name when defining a cue with the preload message. If any cues were
defined that used the previous current file, they are still valid even if the
file is no longer current.

In left inlet: The openraw message functions exactly like open, but allows you
to open any type of file for playback and make it the current file. The
openraw message assumes that the file being opened is a 16-bit stereo file
sampled at a rate of 44100 Hz, and assumes that there is no header
information to ignore (i.e., an offset of 0). The file types can be explicitly
specified using the samptype, offset, srate, and srchans messages.

In left inlet: The pause message causes the audio file playback to pause at its
current playback position. Playback can be restarted with the resume
message.

In left inlet: Defines a cue — an integer greater than or equal to 2—to
refer to a specific region of a file. When that cue number is subsequently
received, sfplay~ plays that region of that file. Cue number 1 is always the
beginning of the current file — the file last opened with the open message
— and cannot be modified with the preload message.

There are a number of forms for the preload message. The word preload is
followed by an obligatory cue number between 2 and 32767. If the cue
number is followed by a filename — a file that is currently open or one
that is in Max’s search path — that cue number will henceforth play the
specified file. Note that a file need not have been explicitly opened with
the open message in order to be used in a cue. If no filename is specified,
the currently open file is used.

After the optional filename, an optional start time in milliseconds can be
specified. If no start time is specified, the beginning of the file is used as
the cue start point. After the start time, an end time in milliseconds can be
specified. If no end time is specified, or the end time is 0, the cue will play

381



Play audio file
from disk

sfplay~

print

resume

samptype

to the end of the file. If the end time is less than the start time, the cue is
defined but will not play. Eventually it may be possible to define cues that
play in reverse.

After the start and/or end time arguments, a optional directional buffer
flag is used to enable reverse playback of stored cues. Setting this flag to 1

enables reverse cue playback. The default setting is 0 (bidirectional
buffering off).

A final optional argument is used to set the playback speed. A float value
sets the sfplay~ object’s playback speed relative to the object’s global
playback speed — set set by either the speed message or the sfplay~ object’s
right inlet. The default value is 1.

Each cue that is defined requires approximately 40K of memory per sfplay~
channel at the default buffer size (40320), with bidirectional buffering
turned off. With bidirectional buffering turned on, the amount of
memory per cue is doubled.

The preload message is always deferred to low priority. The pause, resume, and
int messages are not. If you have problems with these messages arriving
before you want them to in overdrive mode(i.e., before you've preloaded
the most recent cue), use the defer object.

In left inlet: Prints information about the state of the object, plus a list of
all the currently defined cues.

In left inlet: If playback was paused, playback resumes from the paused
point in the file.

In left inlet: The word samptype, followed by a symbol, specifies the sample
type to use when interpreting the audio file’s sample data (thus overriding
the audio file's actual sample type). This is sometimes called “header
munging.” When reading files in response to the openraw message, the
assumed sample type is 16-bit integer. Modifications using samptype make
no changes to the file on disk.

The following types of sample data are supported:

int8 8-bit integer
int16 16-bit integer
int24 24-bit integer
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seek

set

speed

srate

srcchans

int32 32-bit integer

float32 32-bit floating-point
float64 64-bit floating-point
mulaw 8-bit p-law encoding
alaw 8-bit a-law encoding

In left inlet: The word seek, followed by a start time in milliseconds, moves
to the specified position in the current file and begins playing. After the
start time, an optional end time can be specified, which will set a point for
playback to stop. The seek message is intended to allow you to preview and
adjust the start and end points of a cue.

NOTE: The seek message is always deferred to low priority. If you have
problems with these messages arriving before you want them to in
overdrive mode(i.e. before you've finished seeking to a new location), then
use the defer object.

In left inlet: The message set, followed by a name of an sflist~ object, will
cause sfplay~ to play cues stored in the sflist~ when it receives an int or list.
The message set with no arguments resets sfplay~ to use its own internally
defined cues when receiving an int or list.

In left inlet: The word speed, followed by a number, sets an overall
multiplier on the playback rate of all cues played by the object. A value of
1.0 (the default) plays all cues at normal speed. A playback rate of -1 plays
all cues backward at normal speed. A playback rate of 2 plays the cues at
twice their defined speed. A playback rate of 0.5 plays cues at half their
defined speed. For example, if a cue has a playback rate of 2, and the speed
is set to 3, the cue will play back at 6 times the normal speed.

In left inlet: The word srate, followed by a number, specifies the sampling
rate (Hertz) at which to interpret the audio file's sample data (thus
overriding the audio file's actual sampling rate). This is sometimes called
“header munging.” When reading files in response to the openraw
message, the assumed sampling rate is 44,100 Hz. Modifications using srate
make no changes to the file on disk.

In left inlet: The word srcchans, followed by a number, specifies the number
of channels in which to interpret the audio file's sample data (thus
overriding the audio file's actual number of channels). This is sometimes
called “header munging.” When reading files in response to the openraw
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Arguments

symbol

int

symbol

message, the assumed number of channels is 2. Modifications using srcchans
make no changes to the file on disk.

Optional. If the first argument is a symbol, it names an sflist~ that the
sfplay~ object will use for playing cues. If no symbol argument is given,
sfplay~ plays its own internally defined cues.

Optional. Sets the number of output channels, which determines the
number of signal outlets that the sfplay~ object will have. The maximum
number of channels is 28. The default is 1. If the audio file being played
has more output channels than the sfplay~ object, higher-numbered
channels will not be played. If the audio file has fewer channels, the signals
coming from the extra outlets of sfplay~ will be 0.

An additional optional argument can be used to specify the disk buffer size
in samples. If this argument has a value of 0, the default disk buffer size
will be used.

An additional optional argument can be used to create outlets to the
stplay~ object which display positioning information. Specifying a final
argument of 1 creates a single outlet to the left of the rightmost “bang on
finish or halt” outlet which outputs a signal value which corresponds to the
current playback position in milliseconds.

Like all MSP audio signals, this playback position is a 32-bit single
precision floating-point signal. If greater precision is desired, specifying a
final argument of 2 creates a second outlet which outputs a second 32-bit
single precision floating-point signal containing the single precision
roundoff error. Together these signals provide near double precision
floating-point accuracy. (Note: after several minutes a single precision
floating-point value is no longer sample accurate) Using the two signals
together with objects such as the unsupported Max/ MSP high resolution
signal processing objects like hr.+~, one may perform sample-accurate
calculations based on file position

Optional. If the last argument is a symbol, it specifies a name by which
other objects can refer to the sfplay~ object to access its contents.
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Output

signal

bang

Examples

There is one signal outlet for each of the sfplay~ object’s specified output
channels (set by or as an argument to the sfplay~ object) that sends out the
audio data of the corresponding channel of the audio file when a cue
number is received in the inlet. (The left outlet plays channel 1, and so
on.)

If the optional output position argument is specified, there will be one or
two signal outputs following the channel outputs whose signal outputs
display positioning information. If the argument is 1, a single outlet to the
left of the rightmost “bang on finish or halt” outputs a signal containing
the current playback position in milliseconds. Specifying a final argument
of 2 creates a second outlet which outputs a signal containing the playback
position single precision roundoff error in milliseconds (see Arguments for
a more detailed description of the sfplay~ object's position outlets).

Out right outlet: When the file is done playing, or when playback is
stopped with a 0 message, a bang is sent out.

|n:-pen bigfile.aiff | open sound file

|prelnad 2 biggerfile.aiff 10000

open another sound file, make it the curvent file,
and assigm ewe 2 to playr it from 10 seeonds in

|DPE'1'L | open sound file play eurrent file from heginning

Playistop || ! Plaor cue 2

.fpla}r”

2 .fpla}r” 2

dac™

dac™

Audio files can be played from the hard disk, without loading the whole file into memory

See Also

buffer~
groove~
play~
sfinfo~

Store audio samples

Variable-rate looping sample playback
Position-based sample playback
Report audio file information
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sflist~ Store audio file cues

sfrecord~ Record to audio file on disk

Tutorial 16 Sampling: Record and play audio files
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Input

open

int

loop

nchans

print

record

resample

samptype

In left inlet: Opens a file for recording. By default, the file type is AIFF,
but sfrecord~ also supports NeXT/Sun, WAV, and Sound Designer II
(Macintosh only) formats. The word open without a filename argument
brings up a standard Save As dialog allowing you to choose a filename. The
optional symbols aiff, au, raw, wave, or sd2 (Macintosh only) specify the file
format (which can also be set in the Save As dialog with a Format pop-up
menu). If open is followed by another symbol, it creates a file in the current
default volume. An existing file with the same name will be overwritten.
The format symbol (e.g., aiff) can follow the optional filename argument.

In left inlet: If a file has been opened with the open message, a non-zero
value begins recording, and 0 stops recording and closes the file. sfrecord~
requires another open message to record again if a 0 has been sent.

Recording may also stop spontaneously if there is an error, such as running
out of space on your hard disk.

In left inlet: The word loop, followed by 1, turns on looping. loop 0 turns off
looping. By default, looping is off.

The word nchans, followed by a number in the range 1-28, sets the number
of channels for the audio file to be recorded. The default is 1.

Outputs cryptic status information about the progress of the recording.

In left inlet: If a file has been opened with the open or opensd2 message, the
word record, followed by a time in milliseconds, begins recording for the
specified amount of time. The recording can be stopped before it reaches
the end by sending sfrecord~ a 0 in its left init.

The word resample, followed by a float, will upsample or downsample the
file. Sample rates are expressed as floating-point values—1.0 is the current
sampling rate, 0.5 is half the current. 2.0 is twice the current sample rate,
etc.

In left inlet: The word samptype, followed by a symbol, specifies the sample
type to use when recording the audio file (thus overriding the audio file's
actual sample type). This is sometimes called “header munging.” When
reading files in response to the openraw message, the assumed sample type is
16-bit integer.
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Arguments

int

Output

signal

The following types of sample data are supported:

int8 8-bit integer

int16 16-bit integer

int24 24-bit integer

int32 32-bit integer

float32 32-bit floating-point
float64 64-bit floating-point
mulaw 8-bit p-law encoding
alaw 8-bit a-law encoding

Each inlet of sfrecord~ accepts a signal which is recorded to a channel of an
audio file when recording is turned on.

Optional. Sets the number of input channels, which determines the
number of inlets that the sfrecord~ object will have. The maximum number
of channels is 28, and the default is 1. The audio file created will have the
same number of channels as this argument. Whether you can actually
record the maximum number of channels is dependent on the speed of
your processor and hard disk.

The time, in milliseconds, since recording of the file began. If recordings
has stopped, the signal value will remain at the length of the last recording
until a new recording is started.

388



Record to audio file

on disk sfrecord~

Examples
|npen soundfile.aiff | |upen savedsignal.aiffl
adec~ E:-_atcher signalnetwork
3 ; -
sfrecord~ 2 sfrecord-~

g ?

Save an audio file containing “real world” sound and/or sound created in MSP

See Also
sfplay~ Play audio file from disk
Tutorial 16 Sampling: Record and play audio files
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(]
of a number S|g~
Input
intor fllat  The number is sent out as a constant signal.
signal  Any signal input is ignored. You can connect a begin~ object to the sig~
inlet to define the beginning of a switchable signal network.
Arguments
intor float  Optional. Sets an initial signal output value.
Output
signal  sig~ outputs a constant signal consisting of the value of its argument or the
most recently received int or float in its inlet.
Examples
sotvert [200. - 2000 begin™
Il.'l.lmller' ﬂﬂmtm - il'd'l'l'd'l'l'd'l'l’d’l’l’s 5. i r'es
: - == warying a—————————""¥ zig~ igmo
uf"t':' 51!;"" 5 C}"DlE‘ g 1 51g"' 1. ;513131 ].'[I.Il'l.l.t
gigmal  gneeennn peeeeeed ; i
E v phazor™ | |zig™ -0.5
| A—— :-------------ﬂ
cycle™ selector™

See Also

+~
begin~
line~
Tutorial 4

Provide constant numerical values to a signal network with sig~

Add signals

Define a switchable part of a signal network
Linear ramp generator

Fundamentals: Routing signals
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Signal hyperbolic

(]
sine function Slnh~

Input

signal  Input to a hyperbolic sine function.

Arguments

None.

Output

signal  The hyperbolic sine of the input.

Examples

10

-10

11020

-110:20

sinh~ can generate interesting oscillator-synced audio control signals

See Also

asin~ Signal arc-sine function

asinh~ Signal hyperbolic arc-sine function
sinx~ Signal sine function
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Signal
sine function

sinx~

Input

signal  Input to a sine function.

Arguments

None.

Output

signal  The sine of the input.

Examples
sinx~ can generate cycloids for audio control signals
See Also
asin~ Signal arc-sine function
asinh~ Signal hyperbolic arc-sine function
sinh~ Signal hyperbolic sine function
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Filter a signal

logarithmically SI Ide ~

Input

signal A signal to be filtered. Whenever a new value is received, slide~ filters the
input signal logarithmically between changes in signal value. using the
formula

y(n) = y(n-1) + ((x(n) - y(n-1))/slide).

A given sample output from slide~ is equal to the last sample's value plus
the difference between the last sample's value and the input divided by the
slide value. Given a slide value of 1, the output will therefore always equal
the input. Given a slide value of 10, the output will only change 1/10th as
quickly as the input. This can be particularly useful for lowpass filtering or
envelope following.

flat  In middle inlet: Specifies the slide up value to be used when an incoming
value is greater than the current value.

In right inlet: Specifies the slide down value to be used when an incoming
value is less than the current value.

Arguments
flat  Optional. Specifies the slide up value. The default is 1.

flat  Optional. A second argument specifies the slide down value. The default is
1.

Output

signal  The filtered signal.
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Filter a signal
logarithmically

slide~

Examples

=lide™ 1000 1000

R rrrrrrrrrrrrrErrrrreg

inpuk is smoothed
logarithm izally
acrozs 1000
samples.

sigmal it smoothed logarithm ieally aver 1000 samples.

slide~ performs logarithmic smoothing of an input signal

See Also

rampsmooth~ Smooth an incoming signal
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Convert signal values

to numbers

snapshot~

Input

signal

int or float

bang

offset

Arguments

int

Output

float

In left inlet: The signal whose values will be sampled and sent out the
outlet.

In left inlet: Any non-zero number turns on the object’s internal clock, 0
turns it off. The internal clock is on initially by default, if a positive clock
interval has been provided.

In right inlet: Sets the interval in milliseconds for the internal clock that
triggers the automatic output of values from the input signal. If the
interval is 0, the clock stops. If it is a positive integer, the interval changes
the rate of data output.

Sends out a report of a sample from the most recent signal vector. The
index of the sample within the vector is specified by an offset that can be
set using the offset message.

The word offset, followed by a number, sets the number of the sample
within a signal vector that will be reported when snapshot~ sends its output.
The number is constrained between 0 (least recent, the default) and the
current signal vector size minus one (most recent).

Optional. The first argument sets the internal clock interval. If it is 0, the
internal clock is not used, so snapshot~ will only output data when it
receives a bang message. By default, the interval is 0. The second argument
sets the sample number within a signal vector that is reported.

When snapshot~ receives a bang, or its internal clock is on, sample values
from the input signal are sent out its outlet.
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Convert signal values Sna pShOtN

to numbers

Examples

.1.3*" cycle™ 0.1
H

bang reports cwrrent (snapshot™ snapshot.™ 333 [ elock reports sigmal
walue ab regular interrals

value of sigmal input 0. 075961 [ 0. 421541

See a sample of a signal at a given moment

See Also

capture~ Store a signal to view as text

sig~ Constant signal of a number
Tutorial 23 Analysis: Viewing signal data
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Signal spectrogram or sonogram E Spectroscope ~

Input

signal

brgb

frgh

logamp

logfreq

monochrome

orientation

range

In left inlet: The input signal is analyzed and its spectrum is displayed. If
the object is placed inside a pfft~ object’s subpatcher, the left inlet is used
for the real signal coming from the left outlet of a fftin~ object.

In right inlet: If the object is placed inside a pfft~ object’s subpatcher, the
right inlet is used for the imaginary signal coming from the second outlet
of a fftin~ object. When not inside a pfft~ subpatcher, this inlet does
nothing.

The word brgb, followed by three numbers between 0 and 255, sets the RGB
values for the background color of the spectroscope ~ object’s display. The
default value is set by brgb 240 240 240.

The word frgb, followed by three numbers between 0 and 255, sets the RGB
values for the color of the spectroscope ~ object’s waveform display. The
default value is set by frgh 180 180 180.

The word logamp, followed by a 1 or 0 will turn the log amplitude display on
or off. By default it is on, but when turned off, the spectrogram’s
amplitudes are shown on a linear scale.

The word logfreq, followed by a 1 or 0 will turn the log frequency display on
or off. By default it is off, but when turned on, the spectrogram or
sonogram’s frequencies are shown on a logarithmic scale.

The word monochrome, followed by a 1 or 0 will turn the monochrome or
color sonogram display on or off. By default it is on, meaning a two-color
sonogram display. When turned off, the sonogram display uses a series of
tive colors.

The word orientation, followed by an integer value, sets the vertical or
horizontal orientation of the spectroscope~ object. By default it is
horizontal, which means frequencies are displayed along the horizontal axis
and amplitudes are displayed along the vertical axis in spectrogram mode,
and time is displayed along the horizontal axis and frequency is displayed
along the vertical axis in sonogram mode. In vertical mode the axes are
reversed.

The word range, followed by two numbers (float or int) sets the minimum
and maximum displayed amplitudes of the spectrum. The default values are
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Signal spectrogram or sonogram E Spectroscope ~

sono

scroll

Inspector

0 and 1.2, for the minimum and maximum, respectively. If the word range
is followed by only one number, then it is used as the maximum value, and
the minimum range is set to zero.

The word sono, followed by a 1 or 0 is used to turn on or off the sonogram
mode. By default the sonogram display is off (meaning it displays a
spectrogram, instead). N.B.: Although the terms “spectrogram” and
“sonogram” are generally used interchangably to refer to a graph of the
spectrum over time, we are using “spectrogram” in its literal sense — to
refer to the drawing of a spectrum as an amplitude/frequency
representation.

The word scroll, followed by an integer value, is used to switch between the
four sonogram scrolling modes. By default the sonogram scrolling mode is
set to Forward Draw (scroll 0). The scrolling modes are as follows:

scroll 0 Forward Draw - drawing location moves right or do
scroll 1 Reverse Draw - drawing location moves left or up
scroll 2 Forward Scroll - sonogram scrolls right or down
scroll 3 Reverse Scroll - sonogram scrolls left or up

The behavior of a spectroscope~ object is displayed and can be edited using
its Inspector. If you have enabled the floating inspector by choosing Show
Floating Inspector from the Windows menu, selecting any spectroscope~
object displays the spectroscope~ Inspector in the floating window.
Selecting an object and choosing Get Info... from the Object menu also
displays the Inspector.

The spectroscope~ Inspector lets you specify the following attributes:

Orientation lets you set whether the spectroscope~ object’s horizontal or
vertical axis will be used for the frequency parameter (in spectrogram
mode), or the time parameter (in sonogram mode). The spectroscope~
object’s orientation is horizontal by default.

Interval lets you set the object’s visual update rate in milliseconds. By
default it updates the display every 20 ms.
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Signal spectrogram or sonogram E Spectroscope ~

Arguments

Output

Type lets you set whether the spectroscope~ object will display a spectrogram
(a 2 dimensional graph of the sound’s spectrum) or a sonogram (graph of
the spectrum over time, with amplitude displayed as greyscale or color
depth). The spectroscope~ object display a spectrogram by default.

The Frequency display section lets you choose which range of frequencies
will be displayed, and whether or not they will be graphed linearly or
shown on a logarithmic scale.

The Amplitude display section lets you choose which range of amplitudes
will be displayed It also lets you choose a log or linear for amplitude
display, and optionally to view the phase spectrum, instead of the
amplitude spectrum. You can input or view the amplitude range on a
linear or decibel scale in the inspector.

The Sonogram Options section lets you set some options that are specific to
the sonogram display (as opposed to the spectrogram display). The menu
lets you set one of the four scrolling display modes (Forward Draw, Reverse
Draw, Forward Scroll, Reverse Scroll), as well as whether or not the
sonogram will be displayed in monochrome (foreground/background
color) or full color (using a series of five user-defined colors).

The Global Options section lets you select whether or not the object will
have a one-pixel border.

The Colors section lets you set the display colors

None.

None.
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Signal spectrogram or sonogram E Spectroscope ~

Examples

sfplay™ |5D1‘|.D $1 | |m-:mchr-:-me $1|

Display a sonogram in living color

See Also
meter~ Visual peak level indicator
scope~ Signal oscilloscope
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Report intervals of

[ )
zero to non-zero transitions Spl ke ~

Input

signal

int or float

Arguments

int or float

Output

float

In left inlet: A signal to be analyzed. The spike~ object analyzes an
incoming signal and reports the interval, in milliseconds, between
transitions between zero and non-zero signal values. You can specify a
refractory period, which defines how soon after detecting a transition the
spike~ object will report the next instance.

In right inlet: Sets the refractory period, in milliseconds. When a signal
transition is detected, this value sets the time, in milliseconds, during
which no transitions are reported. After the refractory period has elapsed,
the spike~ object reports the next zero to non-zero signal transition. The
default is 0.

Optional. Sets the refractory period (see above).

The interval, in milliseconds, since the last zero to non-zero signal
transition has occurred (which includes the refractory period, if one is set).
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Report intervals of o
spike~

zero to non-zero transitions

Examples
metro 250
!
[0, 1 50 0 50
cycle™ line™
FW‘F-
cycle™ S0, ;N
EN Y
» 0 change™
[} T
1 4
spike™ ! spike™
é ___

|
| dac™ p243.80954

determine the rate of triggered
awlio events,

[:20.

derive the period [in millizeeonds)
of an ozeillator,

spike~ reports how often a zero to non-zero transition occurs in its input signal

See Also

change~ Report signal direction

edge~ Detect logical signal transitions
zerox~ Detect zero crossings
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Square root SqrtN

of a signal

Input

signal  sqrt~ outputs a signal that is the square root of the input signal. A negative
input has no real solution, so it causes an output of 0.

Arguments

None.

Output

signal  The square root of the input signal.

Examples
rhasor™ 1.
, 5 i .
e 1T A ko a :
- o crsle™ i 1
T et ap— 31 jlaan] |
] gy H 3
I T | PO Trart e SQuare the H Slg.-.- Y
- ] to all ! sample values E —-—— —
poikive —— then et the E cycle”
walues square ook ——————]
I PO Sl j

Output signal is the square root of the input signal

See Also

curve~ Exponential ramp generator
log~ Logarithm of a signal

pow~ Signal power function
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Signal capture

and granular oscillator StUtte F~

Input

signal  In left inlet: Signals coming into the left inlet are stored in a record buffer,
where they can be copied into a playback buffer and used as a playback
source.

In middle inlet: Accepts a trigger signal, which can be specified to be
positive or negative. When the signal changes polarity in the correct

direction, samples recorded from the left inlet are copied to the playback
buffer.

In right and successive inlets: A phase signal input in the range of 0-1 for
each inlet controls the output speed of the playback buffer for that inlet.
The number of phase inlets in a stutter~ object is set using the fifth
argument; the default is a single inlet. Specifying multiple phase inlets
allows you to specify multiple playback points in the sampled buffer.

bang  Inleft inlet: A bang causes the last buffer of recorded samples to be copied
to the playback buffer. You can use a bang instead of or in conjunction
with the middle inlet trigger signal.

ampvar  The word ampvar, followed by a float, specifies a random amplitude variation
in the output signal(s). The default is 0 (no variation).

dropout  The word dropout, followed by a float, determines the percentage chance of
a playback signal dropping out (i.e. "gapping’ or not playing). The default
is 0 (no gapping).

int  Inleft inlet: Specifies the size (in samples) of the playback buffer. This can
be any number up to the maximum memory determined by the first
argument to stutter~.

maxsize  The word maxsize, followed by a number, sets the maximum buffer size, in
samples.

polarity  The word polarity, followed by a 0 or 1, changes the trigger polarity of
stutter~ to negative or positive, respectively.

repeat  The word repeat, followed by a float, determines the percentage change of
the record buffer not being copied to the playback buffer so that the
previous playback buffer is repeated. The default is 0 (no repeat).
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Signal capture

and granular oscillator StUtte F~

setbuf ~ The word setbuf, followed by arguments for a buffer name, a sample offset,
and a channel, copies the specified samples to the named buffer~ object.
Note: stutter~ always uses its internal buffer as the playback buffer; the
copied samples can be sent to a named buffer~ object for use in some other
way, if desired. The time required to move the specified amount of
memory to the buffer is n/m, there n is the number of samples being
copied and m is the fourth argument to the stutter~ object.

Arguments

int  Obligatory. The maximum buffer length, in samples. This determines the
memory size of the record buffer. Parts of the record buffer are copied to
the playback buffer when the object is triggered.

int  Obligatory. The initial buffer size, in samples, to copy from the record to
the playback buffer upon receiving a trigger.

int  Obligatory. The polarity to use for accepting a trigger signal in the middle
inlet. If the argument is greater than 0, stutter~ accepts a positive trigger;
otherwise stutter~ accepts a negative trigger.

int  Obligatory. The number of samples which are copied from the record
buffer to the playback buffer each iteration of the perform loop (the signal
vector size). A larger value will decrease the stutter~ object’s memory
requirements and increase the CPU requirements.

int  Optional. An optional fifth argument allows you to specify multiple
independent signal outputs the stutter~ object will use when playing back
from the playback buffer. The default is 1, and the maximum is 30. The
number of phase signal inputs to the stutter~ object is also determined by
this argument.

Output

signal  All outlets: The stutter~ object’s outlets produce a signal from the playback
buffer, the location and speed of which is determined by the phase input
for that playback outlet. The number of outlets is determined by the fifth
argument to the stutter~ object.
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Signal capture
and granular oscillator

stutter~

Examples

Playback speed

of the eurvent
open & soundfile.  rate of trigger. sample hutfer.
o5 ] Bi5]
I I
sfplay™ phasor™ 2. phasor™ 2.

i
g

[
’
F

i
1

stutter™ 44100 22030 -1 10

i
|startwindnw| I
22
[
; il
dac™

stutter~ captures a new slice of incoming sound into an oscillating buffer whenever it
receives a trigger

See Also

buffer~ Store audio samples
phasor~ Sawtooth wave generator
record~ Record sound into a buffer
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State-variable filter f
with simultaneous outputs SVI~

The svf~ object is an implementation of a state-variable filter algorithm described in Hal
Chamberlin’s book, “Musical Applications of Microprocessors.” A unique feature of this filter
object is that it produces lowpass, highpass, bandpass, and bandreject (notch) output
simultaneously — all four are available as outlets.

Input

signal

float

Hz

linear

radians

Arguments

float

Hz

In left inlet: Signal to be filtered.
In middle inlet: Sets the filter center frequency in Hz.

In right inlet: Sets the bandpass filter “Q” — roughly, the sharpness of the
filter — where Q is defined as the filter bandwidth divided by the center
frequency. Useful Q values are typically between 0.01 and 500.

In middle and right inlets: A float can be sent in the two right inlets to change
the center frequency and Q of the filter. By default, the center frequency is
expressed in Hz, where the allowable range is from 0 to one fourth of the
current sampling rate. For convenience, svf~ has two additional input modes
that use the more conventional input range, 0 - 1. (see the linear and radians
messages). If a signal is connected to one of the inlets, a number received in
that inlet is ignored. The values are sampled once every signal vector.

In either inlet: Sets the frequency input mode to Hz (the default).

In any inlet: Sets the frequency input mode to linear (0 - 1). Linear mode is
simply a scaled version of the standard Hz mode, except that values in the 0-1
range traverse the full frequency range.

In any inlet: Sets the frequency input mode to radians (0 - 1). Radians mode
lets you set the center frequency directly — while the input has the same range
(0-1), the output has a curved frequency response that is closer to the
exponential pitch scale of the human ear.

Optional. Numbers set the initial gain, center frequency, and Q. The default
values are 0 for gain, 0 for center frequency, and 0.01 for Q.

Optional. Sets the frequency input mode to Hz (the default mode - hence this
is the same as providing no mode argument).
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State-variable filter
with simultaneous outputs

svf~

linear  Optional. Sets the frequency input mode to linear (0 -1).

radians  Optional. Sets the frequency input mode to radians (0 -1).

Output

signal  The filtered input signal.

Examples
Allowr meny =election of
highpass, lowpass, noize™ Freg: [:1634.
bandpass oF woteh filkering . =
[ notch 2] ¢ o172
l |
+ 1 sri”
| re————
| E [ E 4 The seleator allows: one
|5t=a.rt | |5t-:rp| zelector™ 4| ofthefourfiltered
| | . sigmals ko pazs ba the
| cutput.
dac™
Four filter outputs are simultaneously available from the svf~ object
See Also
biquad~ Two-pole, two-zero filter
onepole~ Single-pole lowpass filter
techno~ Signal-driven sequencer
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Synchronize MSP with

an external source Syn c~

Input

signal

bang

int

start

stop

PPq

Arguments

The sync~ object will set its tempo to match an audio click track input. The
click track should contain amplitude peaks at quarter-note intervals of the
desired tempo. Signal input will affect the tempo only if sync~ detects peak
values greater than 0.1 and within the tempo range of approximately 30-240
BPM.

A sequence of bang messages is used to set the tap tempo. A bang message is
interpreted as one tap. If the sync~ object receives three taps in a row with
reasonably consistent timing, it changes the tempo to match them.

MIDI beat clock. Integer input is interpreted as MIDI data—you can directly
connect the output of an rtin object. sync~ responds to MIDI beat clock
start/stop (int 250 and 252), and tick (248). All other values are ignored.

The word start causes the current output ramp to halt, and resets the ramp to 0.
The start message has the same effect as receiving the MIDI beat clock start
value (250). When the start message is received, sync~ outputs the number 250
from the MIDI beat clock output so that any external devices will also start.

The word stop causes the current output ramp to halt, and to remain stationary
until a start message is received. It is equivalent to sending the MIDI beat
clock stop value (252). When the stop message is received, the sync~ object
sends the number 252 from its MIDI beat clock output. The sync~ object does
not send MIDI beat clock ticks while it is stopped.

The word ppq (parts per quarter), followed by a number, specifies the number
of ticks output for each quarter note. By default, MIDI beat clock specifies a
PPQ of 24. The ppq message is useful mainly for doubling or halving the
tempo for an external device that is set to a different time signature. The ramp
signal generated by the sync~ object can be scaled for output further by using
the rate~ object.

None.
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Synchronize MSP with

an external source Syn c~

Output

signal

bpm

tap
click
midi

int

Examples

See Also

midiout
phasor~
rate~
rtin

seq
wave~

Left outlet: Like the phasor~-object, the sync~ object generates a sawtooth
waveform that increases from 0 to 1 for each quarter note of the current
tempo. This ramp can be scaled as necessary with the rate~ object, for use with
wave~ and other objects.

Out middle outlet: Whenever the tempo changes, sync~ outputs the message
bpm, followed by a float value that specifies the new tempo.

Out middle outlet: When the sync~ object receives a tap, it sends a tap message
out the middle outlet.

Out middle outlet: When the sync~ object receives an audio click, it sends a
dick message out the middle outlet.

Out middle outlet: When the sync~ object receives a MIDI beat clock tick, it
sends a midi message out the middle outlet.

Out right outlet: sync~ generates a MIDI beat clock stream that matches its
output ramp. Typically, when needed, this outlet is connected directly to a
midiout object.

rtin |

i
=
=]
=]

I
rate™ & |mi-:|i-:-ut |
|wave-“’ foo 0. 1.2 |

[
4

|

Transmit raw MIDI data

Sawtooth wave generator

Time-scale the output of a phasor~
Output received MIDI real-time messages
Signal-driven event sequencer
Variable-size wavetable
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Signal hyperbolic

tangent function tanh ~

Input

signal  Input to a hyperbolic tangent function.

Arguments

None.

Output

signal  The hyperbolic tangent of the input.

Examples
||:-h-35-:-r'“’ 1.05 |

Use tanh~ to generate periodic control signals
See Also
atan~ Signal arc-tangent function
atanh~ Signal hyperbolic arc-tangent function
atan2~ Signal arc-tangent function (two variables)
tanx~ Signal tangent function
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Signal

tangent function ta nx~

Input

signal  Input to a tangent function.

Arguments

None.

Output

signal The tangent of the input.

Examples

[phasor™ 1.01 |
§

w1 57075

Generate spikes (tangents increase exponentially as the input approaches R) using tanx~

See Also

atan~ Signal arc-tangent function

atanh~ Signal hyperbolic arc-tangent function
atan2~ Signal arc-tangent function (two variables)
tanh~ Signal hyperbolic tangent function
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Input to a

tapin~

delay line
Input
signal  The signal is written into a delay line that can be read by the tapout~
object.
dear  Clears the memory of the delay line. which may produce a click in the
output.
Arguments
flatorint  Optional. The maximum delay time in milliseconds. This determines the
size of the delay line memory. If the sampling rate is increased after the
object has been created, tapin~ will attempt to resize the delay line. If no
argument is present, the default maximum delay time is 100 milliseconds.
Output
tap  In order for the delay line to function, the outlet of tapin~ must be
connected to the left inlet of tapout~. It cannot be connected to any other
object.
Examples
delayred sigmal can be
ado™ adc™ fed back from tapout~
T ATt siculuiuieiutuiaial
stoke the most recent i 0,25 |
t&— in” 50 250 ms of rigmnel tapin” =00 il ;
tapout™ 125 250 [send out signal delaed fapout™ 370 500 E
2 T by 125 and 250 ms 5 fremnnnnennannon Frnnnnnn .
dac™ dac™
tapin~ creates a delay buffer from which to tap delayed signal
See Also
delay~ Delay line specified in samples
tapout~ Output from a delay line
Tutorial 27 Processing: Delay lines
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Output from a

delay line ta pOUt"‘

The outlet of a tapin~ object must be connected to the left inlet of tapout~ in order for the
delay line to function.

The tapout~ object has one or more inlets and one or more outlets. A delay time signal or
number received in an inlet affects the output signal coming out of the outlet directly
below the inlet.

Input

signal  If a signal is connected to an inlet of tapout~, the signal coming out of the
outlet below it will use a continuous delay algorithm. Incoming signal
values represent the delay time in milliseconds. If the signal increases
slowly enough, the pitch of the output will decrease, while if the signal
decreases slowly, the pitch of the output will increase. The continuous delay
algorithm is more computationally expensive than the fixed delay
algorithm that is used when a signal is not connected to a tapout~ inlet.

flat orint  If asignal is not connected to an inlet of tapout~, a fixed delay algorithm is
used, and a float or int received in the inlet sets the delay time of the signal
coming out of the corresponding outlet. This may cause clicks to appear in
the output when the delay time is changed. However, fixed delay is suitable
for many applications such as reverberation where delay times do not
change dynamically, and it is computationally less expensive than the
continuous delay algorithm.

list  Inleft inlet: Allows several fixed delay times to be changed at the same
time. The first number in the list sets the delay time for the first outlet, and
so on. If any inlets corresponding to list values have signals connected to
them, the values are skipped.

Arguments

floatorint  Optional. One or more initial delay times in milliseconds, one for each
delay “tap” inlet-outlet pair desired. For example, the arguments 50 100
300 would create a tapout~ object with three independent “taps”
corresponding to three inlets and three outlets. If a signal is connected to an
inlet, the initial delay time corresponding to that inlet-outlet pair is
ignored.
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Output from a

delay line ta pOUt"’

Output

signal  Each outlet of tapout~ corresponds to an individually controlled “tap” of a
delay line written by the tapin~ object. The output signal coming out of a
tapout~ outlet is the input to tapin~ delayed by the number of milliseconds
specified by the numerical or signal control received in the inlet directly
above the outlet.

Examples

adc™ adc™ ?}rcle” 0.5
tapin™ 50 * 20,

[
4

[]

4 skoke the most recent
tapin™ S00 $500ms of sigmal

:::::::::::::

e e e
ha

: = $tap into the stored ¥

t ¥ 375 500 ([ ~ i~

iaPD:J: '''' == o sigral at twn points 1:&1:":'1.11; L‘}i

dac™ £ .95 §ome delaped sigmal fed dac |FMall continnouslw varring
s # banke into delaar line delay ereakes "flange"” effect

tapout~ sends out the signal tapin~ receives, delayed by some amount of time

See Also

delay~ Delay line specified in samples
tapin~ Input to a delay line

Tutorial 27 Processing: Delay lines
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Signal-driven step sequencer

techno~

Input

signal

length

pos

repeatpos

amplitude

A signal is used as an input to the techno~ object to specify the step
position in a sequence. The signal is in the range 0-1.0 and indicates a
phase value, expressed as a fraction of the number of total steps in the
sequence (set using the size message. A phasor~ object is customarily used
as input to the techno~ object. All input signals are clipped to the range 0-
1.0

The word length, followed by a number, sets the number of notes in the
sequence. The default is 1.

The word pos, followed by an integer that specifies the sequencer step and a
float that specifies a start position, positions the step to the specified
position. A step may not be placed before the previous step or after the
next step. For instance, a uniformly-spaced four step sequence will have its
steps in positions 0.0, 0.25, 0.5 and 0.75, so a pos message for the third step
(index 2) can only specify positions between 0.25 and 0.75.

The word repeatpos, followed by one or more floats, allows repeating settings
of non-uniform sequencer step sizes. The number of floats following the
lengths message represents one less than the size of the repeating segment
of steps — this segment size can be any even divisor of the total number of
steps in the sequence. So for instance with an eight-step sequence the
length of the segment can be 2, 4, or 8 steps. The floating point
arguments, which must be strictly increasing and in the range between 0
and 1, set the relative width of each step. For instance, one can set uniform
divisions for a sequence with an even number of steps with any of the

<

following messages: *
repeatpos 0.5
repeatpos 0.25 0.5 0.75
repeatpos 0.125 0.25 0.375 0.5 0.625 0.75 0.875

The message repeatpos 0.66 affects a repeating segment two steps long,
giving the first step 66% of the time and the second step 34%. (This is like
classic “swing” on a drum machine.)

The word amplitude, followed by a number that specifies the sequencer step
and a float that specifies an amplitude value, sets the amplitude (as an
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Signal-driven step sequencer

techno~

pitch

curve

attack

decay

Arguments

Output

signal

absolute factor) of a step’s output note. The amplitude is specified as an
absolute factor of that step’s note—an amplitude of 1.0 will result in the
amplitude output signal having a value of 1.0 at the very beginning of the
step.

The word pitch, followed by a number that specifies the sequencer step and
a float that specifies a pitch as a Hertz frequency, sets the pitch of that
step’s note.

The word curve, followed by a number that specifies the sequencer step and
a float that specifies the exponent of a curve, sets the curve used to
calculate the trajectory of pitch from the previous step.

A value of 1.0 represents a linear slide from the previous step; a value of 0.5
represents a square root function; a value of 2.0 represents a second-order
parabolic slide; etc. The curve message lets you set and experiment with
different varieties of portamento.

The word attack, followed by a number that specifies the sequencer step and
a float that specifies the exponent of a curve, sets the curve used to
calculate the amplitude trajectory from 0.0 at the beginning of the
previous step to the amplitude value at the beginning of the current step.
The values used to specify the exponents of the curve are the same as those
used for the curve message.

The word decay, followed by a number that specifies the sequencer step and
a float that specifies the exponent of a curve, sets the curve used to
calculate the decay trajectory from the amplitude value at the beginning of
this previous step to 0.0 at the beginning of the next step. The values used
to specify the exponents of the curve are the same as those used for the
curve message.

None.

Out left inlet: Pitch signal output for oscillator(s).

Out middle inlet: An amplitude envelope. You can multiply this signal
output with the output of your oscillators.
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Signal-driven step sequencer

techno~

Out right inlet: The current position in the step sequence. Each step
represents a distance of 1.0 and the total output range is from 0 to the
value set by the size message.

Examples

Ehﬂiﬂr” 0.5

techno~

i ‘ ;

P ' >~ 5,

oscs | ’

1 i adsr~ 5. 0. 1. 100
W i

_— E ——————

H i lnolse-~

| L

i e trigzer st adeTe
E . arrurelope arith thie
dac~ SLEp ET

techno~ use as a synth sequencer or to trigger individual samples, like a drum machine

See Also

adsr~ ADSR envelope generator

cycle~ Table lookup oscillator

phasor~ Sawtooth wave generator

rate~ Time-scale the output of a phasor~

rect~ Antialiased rectangular (pulse) oscillator
saw~ Antialiased sawtooth oscillator

seq~ Signal-rate event sequencing

svf~ State-variable filter

tri~ Antialiased triangular oscillator
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Comb filter with feedforward
and feedback delay control tEEth"’

Input

signal

float or int

list

clear

Arguments

float

In left inlet: Signal to be filtered. The teeth~ object is a variant of comb~—a
comb filter that mixes the current input sample with earlier input and/or
output samples to accentuate and attenuate the input signal at regularly
spaced frequency intervals. Unlike the comb~ object, teeth~ adds
tfeedforward and feedback, which adds to the extremity of the effect.

In 2nd inlet: Feedforward—the delay, in milliseconds, before past samples
of the input are added to the current input.

In 3rd inlet: Feedback—The delay, in milliseconds, before past samples of
the output are added to the current input.

In 4th inlet: Gain coefficient for scaling the amount of the input sample to
be sent to the output.

In 5th inlet: Gain coeftficient for scaling the amount of feedforward to be
sent to the output.

In right inlet: Gain coefficient for scaling the amount of feedback to be
sent to the output.

The filter parameters in inlets 2 to 6 may be specified by a float instead of a
signal. If a signal is also connected to the inlet, the float is ignored.

The six parameters can be provided as a list in the left inlet. The first
number in the list is the feedforward delay, the next number is the feedback
delay, the third number is the Gain coefficient for the input sample, the
fourth number is the feedforward gain coefficient, and the fifth number is
the feedback gain coefficient. If a signal is connected to a given inlet, the
coefficient supplied in the list for that inlet is ignored.

Clears the teeth~ object’s memory of previous outputs, resetting them to 0.

Optional. Up to six numbers, to set the feedforward and feedback delays,
the gain coefficient, and the feedforward and feedback gain coefficients. If
a signal is connected to a given inlet, the coefficient supplied as an
argument for that inlet is ignored. If no arguments are present, the
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Comb filter with feedforward
and feedback delay control tEEth"’

maximum delay time defaults to 10 milliseconds, and all other values
default to 0.

Output

signal  The filtered signal.

Examples

sawtooth input,

rha=sor™ 440.
E EE{ b delay. Jaimn, feadforwrard  Eeedback.

cycle” 2. | [pl. o741 Je0.71 [k-0.71
[ [ [ [
[

E-E-th"’

Frrrny uze beath as o Elamger.
dac™

teeth~ does comb filtering on an input signal with variable feedforward and feedback

delays
See Also
allpass~ Allpass filter
comb~ Comb filter
delay~ Delay line specified in samples
reson~ Resonant bandpass filter
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Control poly~

voice allocation and muting thisp0|y~

The thispoly~ object is placed inside a patcher loaded by the poly~ object. It sends and
receives messages from the poly~ object that loads it.

Input

bang  Reports the instance number of the patch. The first instance is reported as
1.

signal A signal input can be used to set the “busy” state of the patcher instance.
When an incoming signal is non-zero, the busy state for the patcher
instance is set to 1. When no signal is present, the busy state is set to 0.

int A value of 0 or 1 toggles the “busy” state off or on for the patcher instance.
When “busy” (i.e., set to 1) the object will not receive messages generated
by a note or midinote message to the left inlet of the parent poly~ object.

mute  The mute message toggles the DSP for the loaded instance of the patcher on
(0) and off (1). This message can be combined with an int message which
toggles the “busy” state of the patcher to create voices in a patcher which
are only on while they play a “note”.

Arguments

None.

Output

int  Out left outlet: The instance number, starting at 1, reported when thispoly~
receives the bang message. If the patcher containing thispoly~ was not
loaded within a poly~ object, 0 is output.

int  Out right outlet: If the loaded instance of the patcher is muted, a 11is
output. If the instance is not muted, a 0 is output.
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Cont lp ly~ °
V(Z’Zerzllo:a)t;on and muting thlSp0|y~

Examples

send & message open individual
ko imstames 3. instamees.

target 5, 10 |||:-pe-n lllnpen 5| in 1 | |thispolyr™ in 1| |thispolr™
| |

T 1 I |

poly™ polything™ 16 l‘-‘*” | [}'1 | [}llil | [}5 |
outzide the poly- subpateh. voiee instanee 1 cbuk wodee
his o inpuk... instamee 5 does.

thispoly~ reports the instance number of its poly~ subpatcher

See Also

in Message input for a patcher loaded by poly~
in~ Signal input for a patcher loaded by poly~
out Message output for a patcher loaded by poly~
out~ Signal output for a patcher loaded by poly~
poly~ Polyphony/DSP manager for patchers
Tutorial 21 MIDI control: Using the poly~ object
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Detect signal

above a set level th rESh ~

Input
signal  In left inlet: A signal whose level you want to detect.
flat  In middle inlet: Sets the lower (“reset”) threshold level for the input signal.
When a sample in the input signal is greater than or equal to the upper
(“set”) level, thresh~ sends out a signal of 1 until a sample in the input
signal is less than or equal to this reset level.
In right inlet: Sets the upper (“set”) threshold level for the input signal.
When the input is equal to or greater than this value, thresh~ sends out a
signal of 1.
Arguments
flat  The first argument specifies the reset or low threshold level. If no argument
is present, the reset level is 0. The second argument specifies the set or high
threshold level. If no argument is present, the set level is 0.
If only one argument is present, it specifies the reset level, and the set level
is 0.
Output
signal ' When a sample in the input signal is greater than or equal to the upper
threshold level, the output is 1. The output continues to be 1 until a sample
in the input signal is equal to or less than the reset level. If the set level and
the reset level are the same, the output is 1 until a sample in the input
signal is less than the reset level.
Examples
o, 1. 500 0.9 0 1500 0.9
phasor™ 0.1 [one eyele everyr 10 seeonds e
- CUrve
= " threshold, reset walue
thresh™ 0.5 0.5
i thresh™ 0. 0625 0. 0039
m send ot 1 when sigmal .
exceeds 0.5; send our 0 bang when [edge™ | hang when
when it goes below 0.5 threshold is _ sigmal goes
exceeded T balow reset walue

Detect when signal exceeds a certain level
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Detect signal
above a set level

thresh~

See Also

>~
change~
edge~

Is greater than, comparison of two signals
Report signal direction
Detect logical signal transitions
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Pulse train
generator

train~

Input

signal

float or int

Arguments

float or int

Output

signal

bang

In left inlet: Specifies the period (time interval between pulse cycles), in
milliseonds, of a pulse train sent out the left outlet.

In middle inlet: Controls the pulse width or duty cycle. The signal values
represent a fraction of the pulse interval that will be devoted to the “on”
part of the pulse (signal value of 1). A value of 0 has the smallest “on” pulse
size (usually a single sample), while a value of 1 has the largest (usually the
entire interval except a single sample). A value of .5 makes a pulse with
half the time at 1 and half the time at 0.

In right inlet: Sets the phase of the onset of the “on” portion of the pulse.
A value of 0 places the “on” portion at the beginning of the interval, while
other values (up to 1, which is the same as 0) delay the “on” portion by a
fraction of the total inter-pulse interval.

Numbers can be used instead of signal objects to control period, pulse
width, and phase. If a signal is also connected to the inlet, float and int
messages are ignored.

Optional. Initial values for inter-pulse interval in milliseconds (default
1000), pulse width (default 0.5), and phase (default 0). If signal objects are
connected to any of the train~ object’s inlets, the corresponding initial
argument value is ignored.

Out left outlet: A pulse (square) wave train having the specified interval,
width, and phase.

Out right outlet: When the “on” portion of the pulse begins, a bang is sent
out the right outlet. Using this outlet, you can use train~ as a signal-
synchronized metronome with an interval specifiable as a floating-point
(or signal) value. However, there is an unpredictable delay between the “on’
portion of the pulse and the actual output of the bang message, which
depends in part on the current Max scheduler interval. The delay is
guaranteed to be a millisecond or less if the scheduler interval is set to 1
millisecond.

>
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Pulse train

[ ]
generator traln ~

Examples
[0.11| [100] transition stageabo hoise burst
| from 0 to 1 every 117 of a second
gyele” ||train ‘”EE*TDE*L” [14z 857132 ] [0. 125 |
=a . a | DPrOVIIES & Dew noise” [[train™
4 1 .
i :-cp}; frequencyr faor the ¥ ; _ fymehronize
#4000, |k T ns-:ﬂlamr 10 times [a= g'&ﬁr ﬂth&rm
——— per serond —] i procesies
Provide an accurate pulse for rhythmic changes in signal
See Also
<~ Is less than, comparison of two signals
>~ Is greater than, comparison of two signals
clip~ Limit signal amplitude
phasor~ Sawtooth wave generator
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Trapezoidal
wavetable

trapezoid~

Input

signal or float

hi

Arguments

float

Output

signal

In left inlet: Any float or signal or an input signal progressing from 0 to 1
is used to scan the trapezoid~ object’s wavetable. The output of a phasor~ or
some other audio signal can be used to control trapezoid~ as an oscillator,
treating the contents of the wavetable as a repeating waveform.

In middle inlet: The ramp up portion of the trapezoidal waveform,
specified as a fraction of a cycle between 0 and 1.0. The default is .1.

In right inlet: The ramp up portion of the trapezoidal waveform, specified
as a fraction of a cycle between 0 and 1.0. The default is .9.

In left inlet: The word lo, followed by an optional number, sets the
minimum value of trapezoid~ for signal output. The default value is 0.

In left inlet: The word hi, followed by an optional number, sets the
maximum value of trapezoid~ for signal output. The default value is 1.0.

Optional. Two floating-point values can be used to specify the ramp up
and ramp down values. The arguments 0.0. produce a ramp waveform, and
5.5 produces a triangle waveform.

A signal which corresponds to the value referenced by the trapezoid~
object’s input signal. If the output of a phaser~ or some other audio signal
is used to scan the trapezoid~ object, the output will be a periodic
waveform.
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Trapezoidal

wavetable

trapezoid~

Examples

See Also

buffer~
cos~
phasor~
wave~
Tutorial 2
Tutorial 3

Phasor™ 4
H

trapezoid™ 0. 0.4

startwindow ||5t-:rp |

dac™

trapezoidal waveborm with low and high crozzonver
points zet bo 0% and 0% through the waometable,
bes peetivelir,

trapezoid~ generates a trapezoidal waveform that lets you specify

the phase points at which it changes

Store audio samples

Cosine function

Sawtooth wave generator
Variable-size wavetable
Fundamentals: Adjustable oscillator
Fundamentals: Wavetable oscillator
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Antialiased °
triangular oscillator trl ~
Input

signal  In left inlet: Sets the frequency of the oscillator.

int or float

Arguments

int or float

Output

signal

In middle inlet: Sets the duty cycle of the oscillator. Signal is wrapped into the
range 0-1. A value of 0.5 will produce a triangular wave that spends equal
amounts of time sloping positively and negatively.

In right inlet: (optional) A sync signal. When the control signal crosses from
below 0.5 to above 0.5, the oscillator resets itself. A phasor~ object works well
for this purpose. The classic use is to “sweep” this control signal in a frequency
range somewhere at least three or four octaves higher than the fundamental
frequency.

In left inlet: Sets the frequency of the oscillator.

In middle inlet: Sets the duty cycle of the oscillator. Signal is wrapped into the
range 0-1. A value of 0.5 will produce a triangular wave that spends equal
amounts of time sloping positively and negatively.

(Optional) First argument sets the initial frequency of the oscillator. The
default is 0. Second argument sets the duty cycle. The default is 0.5.

An antialiased triangular waveform. A ideal, straight-line triangular wave
generated in a computer contains alias frequencies that can sound irritating.
tri~ produces a nice, analog-esque output waveform.

429



Antialiased

triangular oscillator

tri~

Examples

2041,

i~

P ideal tnangle
1
i

Wit

A

See Also

cycle~
phasor~
rect~
saw~
techno~
Tutorial 3

Spectral comparison of tri~ and an ideal triangular wave

Table lookup oscillator

Sawtooth wave generator
Antialiased rectangular (pulse) waveform generator

Antialiased sawtooth waveform generator
Signal-driven sequencer
Fundamentals: Wavetable oscillator
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Triangle/ramp
wavetable

triangle~

Input

signal or float

hi

Arguments

float

Output

signal

In left inlet: Any signal, float, or an input signal progressing from 0 to 1 is
used to scan the triangle~ object’s wavetable. The output of a phasor~ or
some other audio signal can be used to control triangle~ as an oscillator,
treating the contents of the wavetable as a repeating waveform.

In right inlet: Peak value phase offset, expressed as a fraction of a cycle,
from 0 to 1.0. The default is .5. Scanning through the triangle~ object’s
wavetable using output of a phasor~ with a phase offset value of 0 produces
a ramp waveform, and a phase offset of 1.0 produces a sawtooth waveform.

In left inlet: The word lo, followed by an optional number, sets the
minimum value of triangle~ for signal output. The default value is —1.0.

In left inlet: The word hi, followed by an optional number, sets the
maximum value of triangle~ for signal output. The default value is 1.0.

Optional. In right inlet: Peak value phase offset, expressed as a fraction of a
cycle, from 0 to 1.0. The default is .5. A value of 0 produces a ramp
waveform when the triangle~ object is driven by a phasor~, and a value of
1.0 produces a sawtooth waveform.

A signal which corresponds to the value referenced by the triangle~ object’s
input signal. If the output of a phasor~ or some other audio signal is used to
scan the triangle~ object, the output will be a periodic waveform.
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Triangle/ramp

wavetable triang|e~

Examples

rhasor™ 4

B R R R R R PR R R R R rErry

triangle™ 0.5 triangle™ 1. triangle™ 0.

Eriamgle wanne, sawtooth, reversed sawtooth,

|5tartwindnw ”stnpl
I 1

dac™

triangle~ lets you generate ramping waveforms with different reversal points

See Also

buffer~ Store audio samples

oS~ Cosine function

phasor~ Sawtooth wave generator
trapezoid~ Trapezoidal wavetable

tri~ Antialiased triangular oscillator
wave~ Variable-size wavetable

Tutorial 2 Fundamentals: Adjustable oscillator
Tutorial 3 Fundamentals: Wavetable oscillator
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Truncate fractional

signal values trunCN

Input

signal A signal whose values will be truncated. The trunc~ object converts signals
with fractional values to the nearest lower integer value (e.g., a value of 1.75
is truncated to 1.0, and -1.75 is truncated to —1.0). This object is simple but
computationally expensive.

Arguments

None.

Output

signal  The truncated input signal.

Examples

a

~

%

ﬁ."““““n

startwindomw | |5t-:|p |
1 ]

|
dac™

trunc~ takes floating-point signals and truncated the fractional part

See Also
clip~ Limit signal amplitude
round~ Round an input signal value
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Vector-based

envelope follower ve Ct fd I ~

Input

signal

rampsmooth

size

slide

deltaclip

Arguments

int

In left inlet: Accepts a sync signal for the output index of the vector. This
is typically in the range of 0 to n-1 where # is the size of the vector.

In middle inlet: A sync signal received in the middle inlet is used to
synchronize the input index of the vector being processed. The sync signal
will typically be in the range 0 to n-1 where # is the size of the vector. If the
range of the sync signal is different than the output index, the incoming
vector will be “bin-shifted” by the difference between the two signals.

In right inlet: Signal data to be filtered. This will usually be frequency-
domain information such as the output of an fft~ or fftin~ object.

In left inlet: The word rampsmooth, followed by two ints, causes the vector to
be smoothed in a linear fashion across successive frames. The arguments
specify the number of frames to use to interpolate values in both
directions. This is equivalent to the time-domain filtering done by the
rampsmooth~ object.

In left inlet: The word size, followed by a number, sets the vector size for
the operation. The default is 512.

In left inlet: The word slide, followed by two floats, causes vectral~ to do
logarithmic interpolation of successive vectors in a manner equivalent to
the time-domain slide~ object. The two arguments determine the
denominator coefficient for the amount of the slide.

In left inlet: The word deltaclip, followed by two floats, limits the change in
bins of successive vectors to the values given. This is equivalent to the
time-domain deltaclip~ object.

Optional. The argument is the vector size for the operation. It defaults to
512, but should be set appropriately for the size of the vectors you feed into
the vectral~ object.
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Vector-based

vectral~

envelope follower
Output
signal A smoothed version of the signal input into the right inlet, according to
the parameters given to the vectral~ object.
Examples

vectral~ performs different types of smoothing between frames of vectored data (e.g., FFT

See Also

cartopol
cartopol~
deltaclip~
fft~

fftin~
fftinfo~
fftout~
frameaccum~
framedelta~
ifft~

pfft~
poltocar
poltocar~
rampsmooth~
slide~
Tutorial 26

fftin™ 1
cartopol™ i |51idE- $1 $E|
a a —
f 1 ¢ smooth out amplitwde
; ; iy between frames b
; vectral™ 1024 dning logarithmie
R __Er ;;;;;;;;;;; 1 interpolation [slide].
poltocar™
fftont™ 1

signals)

Cartesian to Polar coordinate conversion

Signal Cartesian to Polar coordinate conversion

Limit changes in signal amplitude

Fast Fourier transform

Input for a patcher loaded by pfft~

Report information about a patcher loaded by pfft~
Output for a patcher loaded by pfft~

Compute “running phase” of successive phase deviation frames
Compute phase deviation between successive FFT frames
Inverse Fast Fourier transform

Spectral processing manager for patchers

Polar to Cartesian coordinate conversion

Signal Polar to Cartesian coordinate conversion

Smooth an incoming signal

Filter a signal logarithmically

Frequency Domain Signal Processing with pfft
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Host VST

vst~

plug-ins
Input
signal  Input to be processed by the plug-in. If the plug-in is an instrument plug-in,
the input will be ignored.
int  Inleft inlet: Changes the effect program of the currently loaded plug-in. The
first program is number 1.
flat  Converted to int.
list  Inleft inlet: Changes a parameter value in the currently loaded plug-in. The
first list element is the parameter number (starting at 1) and the second
element is the parameter value. The second number should be a float between
0 and 1, where 0 is the minimum value of the parameter and 1 is the
maximum.
anysymbol A symbol that names a plug-in parameter followed by a float between 0 and 1
set the value of the parameter.
bypass  The word bypass, followed by a non-zero argument, stops any further
processing by the currently loaded plug-in and copies the object's signal input
to its signal output. bypass 0 enables processing for the plug-in.
disable  The word disable, followed by a non-zero argument, stops any further
processing by the currently loaded plug-in and outputs a zero signal. disable 0
enables processing for the plug-in.
get  The word get, followed by a number argument, reports parameter values and

plug-in information. This is output from the fourth outlet of vst~ as a list with
the said number argument as the first element and the desired information as
the second element. If the number argument is between 1 and the number of
parameters of the currently loaded plug-in (inclusive), the get message outputs
the current parameter value (a float between 0 and 1) of the numbered
parameter. If the argument is 0 nothing is output. If the argument is negative,
the get message outputs a list with the first element specifying the number
argument and the remaining elements specifying the following information:

get-1 the plug-in's number of inputs
get-2 the plug-in's number of outputs
get-3 the plug-in's number of programs
get-4 the plug-in's number of parameters
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Host VST
plug-ins

vst~

midievent

mix

open

params

pgmnames

plug

get-5 whether the plug-in's canMono flag is set. This indicates that
the plug-in can be used in either a stereo or mono context.

get-6 1if the plug-in has its own edit window, 0 if it doesn't
get-7 1if the plug-in is a synth plug-in, 0 if it isn’t
get-8 the unique ID of the plug-in as an integer value

get-9 four integer values representing the left, top, right, and bottom
coordinates of the desired rectangle of the plug-in UI edit
window

get-10 an integer value representing the initial delay of the plug-in in
samples to allow you to automatically compensate for the plug-
in’s latency in your patch

The word midievent, followed by two to four numbers, sends a MIDI event to
the plug-in. The first three number arguments are the bytes of the MIDI
message. The fourth, optional, argument is a detune parameter used for MIDI
note messages. The value ranges from -63 to 64 cents, with 0 being the
default.

In left inlet: mix 1 turns mix mode on, in which the plug-in's output is added to
the input. mix 0 turns mix mode off. When mix mode is off, the plug-in's
output is not added to the input. Only the plug-in's output is sent to the vst~
object's signal outlets.

The word open with no arguments opens the plug-in's edit window. If the
window was previously opened then the edit window location will persist. The
word open followed by two integer values specifying the left and top window
coordinates respectively will open or move the plug-in’s edit window to the
given coordinates.

The word params causes a list of the plug-in's parameters to be sent out the
fourth-from-right outlet.

The word pgmnames causes a list of the plug-in's current program names to be
sent out the right outlet.

In left inlet: The word plug with no arguments opens a standard open file
dialog allowing you to choose a new VST plug-in to host. The word plug
followed by a symbol argument searches for VST plug-in with the specified
name in the Max search path. If a new plug-in is opened and found, the old
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Host VST
plug-ins

vst~

read

set

settitle

wdlose

write

writebank

writepgm

Arguments

int

symbol

plug-in (If any) is discarded and the new one loaded. Note that upon first
loading vst~ the system VST folder will be added to the max search path. On
the Macintosh this is generally /Library/Audio/Plug-ins/VST/ and on windows
this is the folder specified in the VstPluginsPath string value under the registry
key HKLM\Software\VST.

With no arguments, read opens a standard open file dialog prompting for a file
of effect programs, either in bank or individual program format. read accepts
an optional symbol argument where it looks for a VST plug-in bank or effect
program file in the Max search path.

In left inlet: The word set, followed by a symbol, changes the name of the
effect current program to the symbol.

In left inlet: The word settitle, followed by a symbol, changes the title displayed
for the name of the plug-in’s edit window.

Closes the plug-in's edit window.

With no arguments, write opens a standard Save As dialog box prompting you
to choose the name and type of the effect program file (single program or
bank). write accepts an optional symbol argument that specifies a full or partial
destination pathname. An individual program file is written in this case.

With no arguments, writebank opens a standard Save As dialog box prompting
you to choose the name of the effect program bank file. writebank accepts an
optional symbol argument that specifies a full or partial destination pathname.

With no arguments, writepgm opens a standard Save As dialog box prompting
you to choose the name of the individual effect program file. writepgm accepts
an optional symbol argument that specifies a full or partial destination
pathname.

Optional. If the first or first and second arguments are numbers, they set the
number of audio inputs and outputs. If there is only one number, it sets the
number of outlets. If there are two numbers, the first one sets the number of
inlets and the second sets the number of outlets.

Optional. Sets the name of a VST plug-in file to load when the object is
created. You can load a plug-in after the object is created (or replace the one
currently in use) with the plug message.
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Host VST

vst~

plug-ins
symbol  Optional. After the plug-in name, a name containing preset effects for the
plug-in can be specified. If found, it will be loaded after the plug-in has been
loaded.
Output
signal  Out left outlet and other signal outlets as defined by the number of outputs
argument: Audio output from the plug-in. The left outlet is the left channel
(or channel 1).
symbol  Out fourth-from-right outlet: The plug-in's parameters are sent out as a series
of symbols in response to the params message.
Note: Some plug-ins, especially those with their own editors, fail to name the
parameters.
intor fllat  Out third-from-right outlet: Parameter values or plug-in informational values
in response to the get message.
int  Out second-from-right outlet: Raw MIDI bytes received by the plug-in (but
not any MIDI messages received using the midievent message).
symbol  Out right outlet: A series of symbols are sent out in response to the pgmnames
message. If there are no program names, the message pgmnames: Default is output.
Examples
select a stored "program” seb a value for
of parameter settings the 1st parameter
! adc™ 0.[0.2 |1 [cyele™ 1000.
z i
! r=t™ “Stereo Echof |_1.‘r5t“' Panner
dac™ dac™ Ping-pong panning
Process an audio signal with a VST plug-in
See Also
rewire~ Host ReWire devices
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Input

signal

float or int

enable

interp

In left inlet: Input signal values progressing from 0 to 1 are used to scan a
specified range of samples in a buffer~ object. The output of a phasor~ can
be used to control wave~ as an oscillator, treating the range of samples in
the buffer~ as a repeating waveform. However, note that when changing
the frequency of a phasor~ connected to the left inlet of wave~, the
perceived pitch of the signal coming out of wave~ may not correspond
exactly to the frequency of phasor~ itself if the stored waveform contains
multiple or partial repetitions of a waveform. You can invert the phasor~ to
play the waveform backwards.

In middle inlet: The start of the waveform as a millisecond offset from the
beginning of a buffer~ object’s sample memory.

In right inlet: The end of the waveform as a millisecond offset from the
beginning of a buffer~ object’s sample memory.

In middle or right inlets: Numbers can be used instead of signal objects to
control the start and end points of the waveform, provided a signal is not
connected to the inlet that receives the number. The wave~ object uses the
buffer~ sampling rate to determine loop points.

In left inlet: The message enable 0 disables the object, causing it to ignore
subsequent signal input(s). The word enable followed by any non-zero
number enables the object once again.

The word interp, followed by a number in the range 0-2, sets the wavetable
interpolation mode. The interpolation modes are:

value description

0 No interpolation. Wavetable interpolation is disabled using
the interp 0 message.

1 High-quality linear interpolation (default)

2 Low-quality linear interpolation. This mode uses the
interpolation method found in MSP 1.x versions of the
wave~ object. While this mode is faster than mode 1, it
cannot play buffer~ objects of arbitrary length and produces
more interpolation artifacts.
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set

Arguments

symbol

float or int

int

Output

signal

In left inlet: The word set, followed by a symbol, sets the buffer~ used by
wave~ for its stored waveform. The symbol can optionally be followed by
two values setting new waveform start and end points. If the values are not
present, the default start and end points (the start and end of the sample)
are used. If signal objects are connected to the start and/or end point
inlets, the start and/or end point values are ignored.

Obligatory. Names the buffer~ object whose sample memory is used by
wave~ for its stored waveform. Note that if the underlying data in a buffer~
changes, the signal output of wave~ will change, since it does not copy the
sample data in a buffer~. wave~ always uses the first channel of a multi-
channel buffer~.

Optional. After the buffer~ name argument, you can type in values for the
start and end points of the waveform, as millisecond offsets from the
beginning of a buffer~ object’s sample memory. By default the start point is
0 and the end point is the end of the sample. If you want to set a non-zero
start point but retain the sample end as the waveform end point, use only a
single typed-in argument after the buffer~ name. The wave~ object uses the
buffer~ sampling rate to determine loop points. If a signal is connected to
the start point (middle) inlet, the initial waveform start point argument is
ignored. If a signal is connected to the end point (right) inlet, the initial
waveform end point is ignored. An additional optional integer can used to
specify the number of channels in the buffer~ file.

Optional. Sets the number of output channels, which determines the
number of outlets that the wave~ object will have. The maximum number
of signal outputs is 4. If the buffer~ object being played by wave~ has more
channels than the number of outputs of wave~, the extra channels are not
played. If the buffer~ object has fewer channels, the extra wave~ signal
outputs are 0.

The portion of the buffer~ specified by the wave~ object’s start and end
points is scanned by signal values ranging from 0 to 1 in the wave~ object’s
inlet, and the corresponding sample value from the buffer~ is sent out the
wave~ object’s outlet. If the signal received in wave’s inlet is a repeating
signal such as a sawtooth wave from a phasor~, the resulting output will be
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a waveform (excerpted from the buffer~) repeating at the frequency
corresponding to the repetition of the input signal.

Examples

SPATTITLT Fake

1. ||z, read repeatedlyr through s0am Fepetitions may
a portion of the sample be at an awdio rate
phasor™ 1000, Pha=sor™ | (200, =11
=]l ] B
#||wave™ thesample #||wave™ anothersample

A

dac™ ||[buffer™ thesample dac™ |[buffer™ anothersample

Loop through part of a sample, treating it as a variable-size wavetable

See Also

2d.wave~ Two-dimensional wavetable

buffer~ Store audio samples

buffir~ Buffer-based FIR filter

groove~ Variable-rate looping sample playback
phasor~ Sawtooth wave generator

play~ Position-based sample playback

sync~ Synchronize MSP with an external source
Tutorial 15 Sampling: Variable-length wavetable
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! b waveform~

Input

flat  Inleft inlet: Sets the display start time in milliseconds. Changing this value
will offset and/or zoom the view, so that the requested time in the buffer~
sample data is aligned to the left edge of the display. The default is 0 (display
starts at the beginning of the target buffer~).

In 2nd inlet: Sets the display length in milliseconds. The default is the length
of the buffer~.

In 3rd inlet: Sets the start time of the selection range in milliseconds.
In 4th inlet: Sets the end time of the selection range in milliseconds.

list  In 5thinlet: The 5th inlet provides a link input, which allows any number of
waveform~ objects to share their start, length, select start, and select end values.
Whenever any of these values changes, waveform~ sends them all as a list out
its right outlet. If this outlet is connected to the link input of another
waveform~ object, it will be updated as it receives the lists.

To complete the circuit, the second waveform~ object’s list output can be
connected to the link input of the first. Then, changes in either one (via
mouse clicks, etc.) will be reflected in the other. This is mainly useful when the
waveform~ objects are viewing different channels of the same buffer~. Any
number of  waveform~ objects can be linked in this fashion, forming one
long, circular chain of links. In this case waveform~ will prevent feedback from
occurring.

bpm  The word bpm, followed by one or two numbers, sets the reference tempo and
number of beats per bar used by the waveform~ display. The first argument sets
the tempo in beats per minute. The default is 120. The second argument is
optional, and specifies the number of beats per bar. The default is 4. The bpm
message automatically changes the display time unit to bpm, as if you had sent
the message unitbpm. Time values are shown in bars and beats, with
subdivisions of the beat displayed in floating-point. The offset message can be
useful to align the metric information with the contents of the target buffer~.
waveform~ can calculate a tempo based on the current selection with the setbpm
message.

brgp  The word brgb, followed by three numbers in RGB format, sets the background
color used to paint the entire object rectangle before the rest of the display
components are drawn on top.
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clipdraw

crop

frgh

grid

[abels

line

mode

The word dlipdraw, followed by a 1, will cause values being edited in draw mode
to be clipped to the range of the display (as determined by the vzoom message).
clipdraw 0 disables clipping, allowing values to be scaled freely beyond the range
of the window. The default is 0, no clipping.

The crop message will trim the audio data in the target buffer~ to the current
selection. It resizes the buffer~ to the selection length, copies the selected
samples into it, and displays the result at default settings. The buffer~ is erased,
except for the selected range. This is a “destructive edit,” and cannot be
undone.

The word frgh, followed by three numbers in RGB format, sets the foreground
color used to draw the buffer~ data as a waveform graph.

The word grid, followed by an int or float, specifies the spacing of the vertical
grid lines, relative to the current time measurement unit. For example, when
waveform~ is using milliseconds to display time values, the message, grid 1000
will cause grid lines to be drawn 1000 milliseconds apart in the waveform~
display. If labels are enabled, they will be drawn at the top of these grid lines. If
tick marks are enabled, they will be drawn between these grid lines. An
argument of 0 or no argument disables the grid lines.

The word labels, followed by an int, enables (1) or disables (0) the numerical
labels of time measurement across the top of the display. Any non-zero int
causes the labels to be drawn. An argument of 0, or no argument, disables
them.

The word line, followed by a numerical value representing a time in
milliseconds, will cause a vertical line to be superimposed on the waveform
display at the millisecond point indicated by the argument. The purpose of this
is to be able to visually indicate where the playback point of the waveform is at
any given moment.

The word mode, followed by a symbol argument, determines how the
waveform~ object responds to mouse activity. Valid symbol arguments are none,
select, loop, move, and draw.

none Causes waveform~ to enter a “display only” mode, in which
clicking and dragging have no effect. For convenience, and to
add custom interface behavior, mouse activity is still sent
according to the mouseoutput mode. A mode message with no
argument has the same effect as mode none.
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mouseoutput

select

loop

move

draw

Sets the default display mode of the waveform~ object. In select
mode, the cursor appears as an I-beam within the waveform~
display area. You can click and drag with the mouse to select a
range of values. Mouse activity will cause waveform~ to
generate update messages, according to the mouseoutput
setting.

Sets an alternative loop selection style that uses vertical mouse
movement to grow and shrink the selection length, while hori-
zontal movement is mapped to position. This works well to
control a groove~ object, as demonstrated in the
waveform~.help file. When loop mode is selected, moving your
cursor inside the display area changes its appearance to a double
I-beam.

Sets the move display mode of the waveform~ object. This mode
allows you to navigate the waveform~ view. Vertical mouse
movement lets you zoom in and out, while horizontal
movement scrolls through the time range of the x-axis.
Clicking on a point in the graph makes it the center reference
point for the rest of the mouse event (until the mouse button is
released). This lets you “grab” a spot and zoom in on it without
having to constantly re-center the display.

Sets the draw display mode of the waveform~ object. This mode
allows you to edit the values of the target buffer~, using a pencil
tool. Clicking and dragging in draw mode directly changes the
buffer~ samples, and can not be undone. Sample values are
interpolated linearly as you drag, resulting in a continuous
change, even if you are zoomed out too far to see the individual
samples.

The word mouseoutput, followed by a symbol argument, determines when selec-
tion start and end values are sent in response to mouse activity. Only the
selection start and end (outlets 3 and 4) are affected. Mouse information is
always sent from outlet 5, regardless of the mouseoutput mode. Valid symbol
arguments are, none, down, up, downup, and continuous.

none

Selection start and end values are not sent in response to
mouse activity. Sending the mouseoutput message with no
argument has the same effect as the symbol (none).
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normalize

norulerclick

offset

rgh2

rgh3

rgb4

rgb5

rgh6

down Causes the current selection start and end values to be sent
(from outlets 3 and 4) only when you click inside the
waveform-~.

up Causes selection start and end to be sent only when you release
the mouse button, after clicking inside the waveform~.

downup Causes selection start and end to be sent both when you click
inside the waveform~, and when the mouse button is released.

continuous Causes selection start and end to be sent on click, release, and
throughout the drag operation, whenever the values change.

The word normalize, followed by a float, will scale the sample values in the target
buffer~ so that the highest peak matches the value given by the argument. This
can cause either amplification or attenuation of the audio, but in either case,
every buffer~ value is scaled, and this activity cannot be undone.

The word norulerclick, followed by an int, disables (1) or enables (0) clicking and
dragging in the ruler area of the waveform~ display. The default is enabled.

The word offset, followed by a float, causes all labels and time measurement
markings to be shifted by the specified number of milliseconds. Snap behavior
is shifted as well. offset can be removed by sending the message offset 0., or the
offset message with no argument.

The rgh2, followed by three numbers in RGB format, is applied to the selection
rectangle, which identifies the selection range.

The word rgh3, followed by three numbers in RGB format, sets the frame color,
used to draw the single-pixel frame around the object rectangle and the label
area.

The word rgb4, followed by three numbers in RGB format, sets the label text
color.

The word rgh5, followed by three numbers in RGB format, sets the label back-
ground color.

The word rgh6, followed by three numbers in RGB format, applies the color to
tickmarks and measurement lines (if enabled).
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rgh7

set

setbpm

snap

The word rgh7, followed by three numbers in RGB format, sets the selection
rectangle “OpColor”. The selection rectangle is painted using rgb2 as a
foreground color, as specified above. However, the transfer mode during this
operation is set to “blend,” with rgb7 as an OpColor. Experiment with
different combinations of rgb2 and rgb7 to see how they affect color and
opacity differently. Shades of gray can be useful here.

The word set, followed by a symbol or int which is the name of a buffer~ object,
links waveform~ to the target buffer~, which is drawn with default display
values. An optional int argument sets the channel offset, for viewing multi-
channel buffer~ objects. The name of the linked buffer~ is not saved with the
Max patch, so should be stored externally if necessary.

The word setbpm, with no arguments, causes waveform~ to calculate a tempo
based on the current selection range. It automatically changes the display time
unit to bpm, as if you had sent the message unitbpm. A tempo is selected such
that the selection range constitutes a logical multiple or subdivision of the bar,
preserving the current beats per bar value, and attempting to find the closest
value to the current tempo that satisfies its criteria. When a suitable tempo is
selected, the offset parameter is adjusted so that the start time of the selection
range falls exactly on a bar line.

The result is that the selection area will be framed precisely by a compatible
tempo. One use of this technique is to quickly establish time labels and tick
marks for a section of audio. After selecting a bar as accurately as possible,
sending the setbpm message and turning on snap to label allows immediate
quantization of the selection range to metric values.

If the target buffer~ contains an audio segment that is already cropped to a
logical number of beats or bars, the best technique is to select the entire range
of the buffer~ (with messages to the select start and end inlets), followed by the
setbpm message. If the buffer~ is cropped precisely, the resulting tempo overlay
should be quite accurate, and immediately reveal the tempo along with metric
information.

When a new tempo is calculated, it is sent from the rightmost outlet (the link
outlet), to update any linked waveform~ objects, and to be used in whatever
manner required by the surrounding patch.

The word snap, followed by a symbol argument, Sets the snap mode of the
waveform~ selection range. snap causes the start and end points of the selection
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to automatically move to specific points in the buffer~, defined by the snap

mode. Possible arguments are none, grid, and zero.

none Disables snap to allow free selection. This is the default. The snap
message with no argument has the same effect.

grid Specifies that the selection start and end points should snap to
the vertical grid lines, as set by the grid message. Since the
spacing of the grid lines is affected by the current time
measurement unit, and by the offset value (if an offset has
been specified), snap to grid will be affected by these
parameters as well.

tick Causes the selection start and end to snap to the tick divisions
specified by the ticks message.

zero Instead of snapping the selection to a uniform grid, this mode
searches for zero-crossings of the buffer~ data. These are defined
as the points where a positive sample follows a negative sample,
or vice-versa. This can be useful to find loop and edit points.

ticks ~ The word ticks, followed by a number, specifies the number of ticks that should
be drawn between each grid line. The default is eight. An argument of 0, or no
argument, disables the tick marks.
undo  This mode works for waveform~ selection only. It causes the selection start and

end points to revert to their immediately previous values. This is helpful when

you are making fine editing adjustments with the mouse and accidentally click

in the wrong place, or otherwise cause the selection to change unintentionally.

Repeated undo commands will toggle between the last two selection states.

unit  The word unit, followed by a symbol argument, sets the unit of time

measurement used by the display. Valid symbol arguments are ms, samples, phase,
and bpm.

ms Sets the display unit to milliseconds. This is the default.

samples Causes time values to be shown as sample positions in the
target buffer~. The first sample is numbered 0, unless the display
has been shifted by the offset message.

phase Causes time to be displayed according to phase within the
buffer~, normalized so that the 0 refers to the first sample, and 1
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vlabels

voffset

vticks

vzoom

Inspector

refers to the last. This type of measurement unit is especially
relevant when working with objects that use 0-1 signal sync,
such as phasor~ and wave~.

bpm Specifies beats per minute as the time reference unit, relative to
a master tempo and number of beats per bar, both of which you
can set with the bpm message. waveform~ can also calculate a
tempo that fits your current selection, via the setbpm message.

The word vlabels, followed by an int, enables or disables the vertical axis labels
along the rightmost edge of the waveform~ display. Any non-zero number
causes the labels to be drawn. An argument of 0, or no argument, disables
them.

The word voffset, followed by a float, sets the vertical offset of the waveform~
display. A value of 0. places the x-axis in the middle, which is the default.

The word vticks, followed by an int, enables or disables the vertical axis tick marks
along the left and right edges of the waveform~ display. Any non-zero int
causes the tick marks to be drawn. An argument of 0, or no argument, disables
them.

The word vzoom, followed by a float, sets the vertical scaling of the waveform~
display.

The behavior of a waveform~ object is displayed and can be edited using its
Inspector. If you have enabled the floating inspector by choosing Show
Floating Inspector from the Windows menu, selecting any waveform~ object
displays the waveform~ Inspector in the floating window. Selecting an object
and choosing Get Info... from the Object menu also displays the Inspector.

The waveform~ Inspector lets you set the following attributes:

The Snap pull-down menu sets the snap mode of the waveform~ selection
range. snap causes the start and end points of the selection to automatically
move to specific points in the buffer~, defined by the snap mode. Possible
arguments are none (the default), grid, and zero. This corresponds to the snap
message, above.

The Grid section of the Inspector is used to set an offset, in milliseconds. All
labels and time measurement markings are shifted by the specified number of
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milliseconds (default 0). The grid option is used to specify the spacing of the
vertical grid lines (default 1000.) relative to the current time measurement unit.
A value of 0 disables the grid lines.

The Tempo section of the Inspector is used to set a tempo value for the display
in BPM (beats per Minute). The default value is 120.n offset, in milliseconds.
All labels and time measurement markings are shifted by the specified number
of milliseconds (default 0). The grid option is used to specify the spacing of the
vertical grid lines (default 1000.) relative to the current time measurement unit.
A value of 0 disables the grid lines.

The setbpm button is used to automatically set the tempo for BPM display.
this is similar to setting the PBM, except that waveform~ object determines the
new tempo. It finds the nearest tempo that “fits” the current
selection—meaning that the selection length will be exactly one beat, one bar,
or multiple (powers of 2) bars.

The Ticks section of the Inspector is used to display timing labels and markers
(ticks) in the waveform~ object display. Checking the labels checkbox turns on
the numerical time display (default is on). Checking the vlabels checkbox
turns on the vertical tick mark labels (default is off). Checking the ticks
checkbox turns on the tick mark display beneath the time labels (default is
on). Checking the vticks checkbox turns on the vertical tick marks (default is
on).

The Edit Mode pull-down menu is used to set the display modes of the
waveform~ object used when selecting and editing. The default is select mode
(see the mode message above).

Mouse Output pull-down menu determines when mouse activity triggers the
display and selects output (see the output message above). The default mode is
continuous.

The Edit Mode pull-down menu is used to set the display modes of the
waveform~ object. The default is select mode (see the mode message above).

The Color pull-down menu lets you use a swatch color picker or RGB values to
specify the colors used for display by the waveform~ object.

The Revert button undoes all changes you've made to an object's settings since
you opened the Inspector. You can also revert to the state of an object before
you opened the Inspector window by choosing Undo Inspector Changes
from the Edit menu while the Inspector is open.
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None.
Output
fllat  Out 1st outlet: The display start time of the waveform in milliseconds.

list

Out 2nd outlet: The display length in milliseconds.
Out 3rd outlet: The start time of the selection range in milliseconds.
Out 4th outlet: The end time of the selection range in milliseconds.

Out 5th outlet: This is the mouse outlet, which sends information about mouse
click/drag/release cycles that are initiated by clicking within the waveform~
object. The list contains three numbers.

The first number is a float specifying the horizontal (x) position of the mouse,
in 0-1 scale units relative to the waveform~ object. x is always 0 at the left edge
of the waveform~, and 1. at the right edge.

The second number in the list is the floating-point y value of the mouse,
scaled to match the buffer~ values. With the default vzoom = 1. and voffset = 0.,
the top of the waveform~ gives a y value of 1, and the bottom is 1.

Finally, the third number in the list is an int that indicates which portion of
the mouse event is currently taking place. On mouse down, or click, this value
is 1. During the drag, it is 2, and on mouse up it is 3. These can be helpful
when creating custom responses to mouse clicks. Note that a drag (2) message
is sent immediately after the mouse down (1) message, whether the mouse has
moved or not, to indicate that the drag segment has begun.

Out 6th outlet: waveform~ outputs a list containing its display start time,
display length, selection start time, and selection end time, whenever one of
these values changes (by mouse activity, float input, etc.). See the link input
information above for more information.
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replace Ioad in a sample

[buffer” sample |

bind the wavetorm~ object to channel 1 of the
|1‘L&r|'|E- sample 1 butEer~ called ‘sample’.
I
1:1 1:2 1:3 1:4 2:1 22 2
highlight
selection with
the mause to
loop it.
start looping
[Loop 1, 0. | [sig™ 1]
1 I
|5tartw‘_i_nd|jl;l;r| [groore” sample | [}':" | [}D'UZEE‘TE

loop startiend poinks,

waveform~ lets you view, select, and edit sample data from a buffer~ object

See Also
buffer~ Store audio samples
groove~ Variable-rate looping sample playback
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Input
signal  In left inlet: A signal to be analyzed.
set  Inleft inlet: The word set, followed by a floating-point number in the
range 0.0-1.0, sets the volume of the click (impulse) sent out the right
outlet. The default value is 1.0.
Arguments
flat  Optional. Sets the output volume for the click sent out the right outlet.
Volume values are in the range 0.0-1.0. The default value is 1.0.
Output
signal  Out left outlet: A signal whose value corresponds to the number of zero
crossings per signal vector which were detected during the period of the last
signal vector.
Out right outlet: A click (impulse) whose volume is set by argument or by
the set message is sent out the right outlet whenever a zero crossing is
detected.
Examples
dspstate™ cycle™ 0.2
’
cycle™ S00. |_ ;ﬁ
i Y
£
setrox™ ! Bd. E'lig'E'N

=
§

* 0.5

——
i |—| number of : . .
; yeetorsf second. synehromize o max event with

the zero-crossing of an lfo,

4737304

derive the frequency of an !
oseillakor [aeewracy is dependent —

on the sigmal wector size].

dac™

Use zerox~ to count zero-crossings on an input signal
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See Also

change~ Report signal direction

edge~ Detect logical signal transitions

spike~ Report zero to non-zero signal transitions
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The zigzag~ object is similar to line~. While the line~ object’s stack-based implementation
does not retain information after it has been output, zigzag~ uses a linked list
implementation. In addition to simply remembering the current “line”, the zigzag~ object lets
you modify the list by inserting, deleting, or appending points.

Each element in the zigzag~ object’s linked list has a value (y), and a transition time value
(delta-x), which specifies the amount of time over which the transition from one value to
another will occur. When zigzag~ contains a list, this list can be triggered (the starting and
ending points can be set and changed), traversed forwards or backwards at different speeds,
and looped. The current position in the list can be jumped to, and also held.

Input

mode  The word mode, followed by a number in the range 0-3, specifies the way that
the zigzag~ object responds to messages and signal values. The modes of
operation are summarized below:

mode 0 is the default mode of operation. When the zigzag~ object receives a
bang, it will jump to the start point (or end point if our direction is negative)
and begin outputting values from there. The time value associated with this
jump has its length defined by the bangdelta message. The default value for
bangdelta is 0. If a signal is connected to the left inlet of the zigzag~ object in
this mode, the current index of the list is determined by the signal; any
previously set speed, loopmode, start, and end messages are ignored.

mode 1 behavior for the zigzag~ object is exactly the same as in mode 0 in
terms of the effect of a bang. In mode 1, signal inputs are handled differently.
If a signal is connected to the left inlet of the zigzag~ object in mode 1, the
input signal functions as a trigger signal; when the slope of the input signal
changes from non-negative to negative, the object will be retriggered as
though a bang were received.

mode 2 sets the zigzag~ object to jump to the next index in the list (or the
previous index, if the current direction is negative) and begin outputting
values from there. The time value associated with this jump has its length
defined by the bangdelta message. The default value for bangdelta is 0. If a signal is
connected to the left inlet of the zigzag~ object in mode 2, the input signal
functions as a trigger signal; when the slope of the input signal changes from
non-negative to negative, the object will be retriggered as though a bang were
received.
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bang

signal

signal

float

In left inlet: The zigzag~ object responds to a bang message according to its
mode of behavior, which is set using the mode message.

If the zigzag~ object is set to mode 0 or mode 1, a bang message will cause the
zigzag~ object to go to the start point (or end point if the direction is negative)
and begin outputting values from there.

If the zigzag~ object is set to mode 2, a bang message will cause the zigzag~
object to jump to the next index in the list (or the previous index, if the
current direction is negative) and begin outputting values from there.

In left inlet: The zigzag~ object responds to signal values according to its mode
of behavior, which is set using the mode message.

If the zigzag~ object is set to mode 0, the current index of the list is determined
by the input signal value; any previously set speed, loopmode, start, and end
messages will be ignored.

If a signal is connected to the left inlet of the zigzag~ object in mode I, the
input signal functions as a trigger signal; when the slope of the input signal
changes from non-negative to negative, the object will be retriggered as
though a bang were received.

If a signal is connected to the left inlet of the zigzag~ object in mode 2, the
input signal functions as a trigger signal; when the slope of the input signal
changes from non-negative to negative, the object will be retriggered as
though a bang were received.

In right inlet: A signal value specifies the rate at which the value and time pairs
will be output. A value of 1.0 traverses the list forward at normal speed. A
playback rate of -1 traverses the list backwards (i.e. in reverse). A signal value
of .5 traverses the linked list at half the normal speed (effectively doubling the
delay time values). The value of the input signal is sampled once per input
vector. Therefore, any periodic frequency modulation with a period which is
greater than the current sample rate/(2*vector_size) will alias.

In left inlet: Each element in the zigzag~ object’s linked list is a pair that
consists of a target value (y), followed by a second number that specifies a total
amount of time in milliseconds (delta-x). In that amount of time, numbers
are output regularly in a line from the current index value to the target value.
The list 003.5500 10 1000 describes a line which begins with a value of 0 at time
0, rises to a value of 3.5 a half second later, and rises again to a value of 10 in 1
second.
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Linked list

function editor

zigzag~

int

int or float

append

bangdelta

bound

delete

dump

end

insert

In left inlet: Converted to float.

In right inlet: Specifies the rate at which the value and time pairs will be
output. A value of 1.0 traverses the list forward at normal speed. A playback
rate of -1 traverses the list backwards (i.e. in reverse). A value of .5 traverses
the linked list at half the normal speed (effectively doubling the delay time
values).

In left inlet: The word append, followed by an int which specifies a position
(where 0 is the first element) and a list, will insert new event pair(s) after the
index specified. The message append 05500 will create a new second entry in the
linked list (at the 0 index) with a value of 5 and a time of 500 milliseconds.

In left inlet: The word bangdelta, followed by a float or int, specifies the time over
which the transition between values occurs when the zigzag~ object receives a
bang. The default is O (i.e., and immediate transition).

In left inlet: The word bound, followed by two numbers which specify start and
end indices (where 0 is the first element), sets the start and end points of the
zigzag~ object’s linked list.

In left inlet: The word delete, followed by an int which specifies a position
(where 0 is the first element), will delete the value and time pair associated
with that index from the list. A list can follow the delete message if you want to
remove multiple event pairs from the list. The message delete 0 will remove the
current first value and time pair from the list; the second value and time pair
(i.e. the value and time pair at index 1) will now become the first values in the
list.

In left inlet: The word dump will cause a list consisting of all currently stored
value and time pairs in the form

index target value  delta-x
to be sent out the zigzag~ object’s 3rd outlet.

In left inlet: The word end, followed by an int which specifies a position (where
0 is the first element), sets the point at which the zigzag~ object ceases its
output when triggered by a bang.

In left inlet: The word insert, followed by an int which specifies a position (where
0 is the first element) and a list, will insert new event pair(s) before the index
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Linked list

function editor

zigzag~

jump

jumpend

jumpstart

loopmode

next

prev

print

ramptime

setindex

specified. The message insert 05500 will create a new first entry in the linked list
(at the 0 index) with a value of 5 and a time of 500 milliseconds.

In left inlet: The word jump, followed by an int which specifies a position (where
0 is the first element), skips to that point in the linked list and begins
outputting value and time pairs from that point. An optional int can be used
to specify the time, in milliseconds, over which the transition to the next value
will occur (the default value is 0).

In left inlet: The word jumpend causes the zigzag~ object to immediately jump
forward to the last value (y)on the linked list.

In left inlet: The word jumpstart causes the zigzag~ object to immediately jump
to the first value (y)on the linked list and then output the currently selected
list or selected portion of the list.

The word loopmode, followed by 1, turns on looping. loopmode 0 turns off
looping. By default, looping is off. loopmode 2 turns on looping in “pendulum”
mode, in which the value and time pairs are traversed in an alternating
forward and reverse direction. By default, looping is off

In left inlet: The word next skips to the next value and time pair in the linked
list. An optional int can be used to specify the time over which the transition to
the next value will occur (the default value is 0).

In left inlet: The word prev skips to the previous value and time pair in the
linked list. An optional int can be used to specify the time over which the
transition to the previous value will occur (the default value is 0).

In left inlet: The word print causes the current status and contents of the
zigzag~ object to be printed out in the Max window. The output consists of the
current mode, loopmode, the start, end, and loop length of the current list, the
pendulum state, and moving value of the object, followed by a listing of each
index in the linked list, along with its y and delta-x values.

In left inlet: The word ramptime, followed by a number, sets the ramp time, in
milliseconds, at which the output signal will arrive at the target value.

In left inlet: The word setindex, followed by an int which specifies a position
(where 0 is the first element) and a pair of floats, sets the target value (y) and
transition time amounts (delta-x) for the specified position in the list.
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Linked list
function editor

zigzag~

skip

speed

start

Arguments

int or float

Output

signal

list

bang

In left inlet: The word skip, followed by a positive or negative number, will skip
the specified number of indices in the zigzag~ object’s linked list. Positive
number values skip forward, and negative values skip backward. An optional
int can be used to specify the time over which the transition to the next or
previous value will occur (the default value is 0).

In left inlet: The word speed, followed by a positive or negative floating-point
number, specifies the rate at which the value and time pairs will be output. The
message speed 1.0 traverses the list forward at normal speed, speed —1 traverses
the list backwards, speed .5 traverses the linked list at half the normal speed
(effectively doubling the delay time values).

In left inlet: The word start, followed by an int which specifies a position (where
0 is the first element), sets the point at which the zigzag~ object begins its
output when triggered by a bang.

Optional. Sets an initial target value (y) for the zigzag~ object.

Out Ist outlet: The current target value, or a ramp moving toward the target
value according to the currently stored value and the target time.

Out 2nd outlet: The current delta-x value.

Out 3rd outlet: In response to the dump message, a list consisting of all
currently stored value and time pairs in the form

index target value (y) delta-x
is output.

Out right outlet: When looping, a bang message is sent out when the loop
(retrigger) point is reached. A bang is also sent out when zigzag~ has finished
generating all of its ramps.
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function editor

zigzag~

Examples

loadbang

load with a default envelope.

[0 01 1000 0.8 500 0.8 1000 0 1000 |

See Also

adsr~
curve~
kink~
line~

Eﬂltdﬂﬁrﬂm

zeb aldlslr times.

[+5

|20 |pze0 |p3z0 |

[setindex 1 1 $1 |

|[setindex 2 0.8 $1 |

envelope.
metro 1000
|
|
cycle™ 400 zig=ag”™
_—

L]
berrrreereers,  presed

J

e

———

:

4

L]

dac™

setindex 2 0.2 %1
]

setindex 4 0. 1
| | |

zigzag~ can be used as a multi-purpose, editable ramp generator

ADSR envelope generator
Exponential ramp generator

Distort a sawtooth waveform
Linear ramp generator
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Graph filter poles and zeros on
1 zplane~

the Z-plane

The zplane~ object, like the filtergraph~ object, does not process audio signals by itself, but
it does react internally to the current MSP sampling rate. It provides a way to graph filter
poles and zeros in the Z-plane for display. You can use the zplane~ object in conjunction
with the filtergraph~ object, or provide it with a list of biquad coefficients. The zplane~
object is designed to help in digital filter design and visualization for MSP, and to provide
a basic pedagogical tool which may be used to help explain digital filter theory.

Input

(mouse)

list

float

int
bang

pconstrain

Arguments

You can changer the filter parameters by clicking and dragging on the
zplane~ object’s display. Clicking and dragging on any of the poles (shown
as an x in the display) or zeros (shown as an o in the display) will modify
the filter coefficients and output the new filter coefficient values.

In left inlet: A list of five float values which correspond to biquad~ filter
coefficients sets the zplane~ object’s internal values for these coefficients
and causes the object to visuallydisplay the poles and zeros for the filter(s)
and to output the pole and zero data.

If more than five values are sent, they are interpreted as sets of cascaded
biquad coefficients. The zplane~ object will display a composite pole-zero
graph which shows the multiplication of a group of biquad filters in
cascade. Up to 24 groups of five float values may be cascaded.

In 1st-5th inlets: A float in one of the first five inlets changes the current
value of the corresponding biquad~ filter coefficients (a0, al, a2, b1, and
b2, respectively), recalculates and displays the filter’s pole-zero graph on
the Z-plane and causes a lists of poles and zeros be output.

Converted to float.
Causes the current pole and zero values to be re-output.

The word pconstrain, followed by a the number 1 will cause poles to be
constrained inside the unit circle, and thus yield a stable filter. An
argument of zero will turn this feature off (it is off by default).

None.
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Graph filter poles and zeros on
the Z-plane % Zpla ne~

Output

list

Examples

Out left outlet: a list of 5 floating-point filter coefficients for the biquad~
object. Coefficients output in response to mouse clicks and changes in the
coefficient inlets.

Out second outlet: a list of “zero” location values expressed as complex
numbers (real, imaginary). These correspond to the “a” coefficients of the
filter. A 2nd order (biquad) filter will have 2 zeros, a 4th order filter will

have four, etc...

Out third outlet: a list of “pole” location values expressed as complex
numbers (real, imaginary). These correspond to the “b” coefficients of the
filter. A 2nd order (biquad) filter will have 2 zeros, a 4th order filter will
have four, etc...

Out fourth outlet: a list of floating-point values representing the overall
gain of each cascaded filter.

J, | _,,/\\.jé_

P \/‘Hﬂ_h&“‘_’f Az
&)
x| ®
o
x| %
o

Anyone for a game of Tic-Tac-Toe??
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Graph filter poles and zeros on @

the Z-plane

zplane~

See Also

biquad~
cascade~
filtercoeff~
filtergraph~

Two-pole, two-zero filter

A set of cascaded biquad filters
Signal-rate filter coefficient generator
Graphical filter editor
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MSP Object Thesaurus

4-band Compressor

5-band Compressor

Absolute value of all samples in a signal
Access audio driver output channels
Accumulator (signal)

Adding signals together

Additive synthesis

ADSR envelope generator

ATFF saving and playing

Aliasing

Amplification

Amplitude indicator

Amplitude modulation
Analog-to-digital converter
Analysis of a signal

Antialiased oscillators
Arc-cosine function for signals
Arc-sine function for signals
Arc-tangent function for signals (two variables)
Arc-tangent function for signals

omx.4band~
omx.5band~

abs~

adoutput~

4=~

+~

+~, cycle~

adsr~

buffer~, info~, sfplay~,
sfrecord~

dspstate~

¥~, [~, gain~, normalize~

avg~, meter~
*

~

adc~, ezadc~
capture~, fft~, scope~
rect~, saw~, tri~
acos~

asin~

atan2~

atan~

acos~, acosh~, asin~, asinh~,
atan~, atanh~, atan2~, cos~,
cosh~, cosx~, sinh~, sinx~,

Arithmetic operators for signals

tanh~, tanx~
Audio driver output channel access adoutput~
Audio driver settings, reporting and controlling adstatus
Average signal amplitude avg~
Backward sample playback groove~, play~
Bandpass filter noise~, pink~, rand~, reson~
Bit shifting for floating-point signals bitshift~
Bitwise “and” of floating-point signals bitand~
Bitwise “exclusive or” of floating-point signals bitxor~
Bitwise “or” of floating-point signals bitor~
Bitwise inversion of a floating-point signal bitnot~
buffer~ viewer and editor waveform~
Buffer-based FIR filter buffir~
Bypassing a signal gate~, mute~, pass~, selector~
Cartesian to Polar coordinate conversion (signal) cartopol~
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Cascaded series of biquad filters

Chorusing

Clipping

Comb filter with feedforward and feedback delay control
Comb filter

Compare two signals, output the maximum

Compare two signals, output the minimum

Comparing signals

Compressor
Compressors

Compute “running phase” of successive phase deviation
frames

Compute phase deviation between successive FFT frames
Compute the minimum and maximum values of a signal
Configure the behavior of a plug-in

Constant signal value

Control audio driver settings

Control function

Control poly~ voice allocation and muting

Control ReWire host’s transport

Convert a deciBel value to linear amplitude at signal rate
Convert frequency to MIDI note numbers at signal-rate
Convert linear amplitude to a signal-rate deciBel value
Convert Max messages to signals

Convert signals to Max messages

Cosine function for signals (0-1 range)
Cosine function for signals

Cosine wave

Create an impulse

DC offset

Define a plug-in parameter

Define a plug-in’s audio inputs

Define a plug-in’s audio outputs
Define a time-based plug-in parameter
Define multiple plug-in parameters
Define plug-in tempo and sync parameters
Delay
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cascade~

cycle~, tapout~

clip~, dac~, normalize~
teeth~

comb~

maximum~

minimum~

<~,==~,>~, change~,
meter~, scope~, snapshot~
omx.comp~

omx.4band~, omx.5bhand~,
omx.comp~

frameaccum~

framedelta~

minmax~

plugconfig

sig~

adstatus

curve~, function, line~
thispoly~
hostcontrol~

dbtoa~

ftom~

atodb~

adsr~, curve~, line~, peek~,
poke~, sig~

avg~, meter~, peek~,
snapshot~

cos~

COSX~

cos~, cycle~

click~

+~,-~, number~, sig~
P

plugin~

plugout~

pptime
plugmultiparam
pptempo

allpass~, comb~, delay~,
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Difference between samples
Difference between signals
Digital-to-analog converter
Disabling part of a signal network
Display signal value

Divide two signals, output the remainder
Downsampling

Duty cycle of a pulse wave
Editing an audio sample
Envelope follower, vector-based
Envelope following

Envelope generator

Equalization
Exponential curve function

Fast fixed filter bank
Feedback delayed signal

Filter a signal logarithmically
Filter

FIR filter, buffer-based

Flanging

Fourier analysis and synthesis

Frequency domain frequency shifter for pfft~
Frequency domain pitch shifter for pfft~
Frequency modulation

Frequency shifter

Frequency-to-pitch conversion

Function generator

Generate parameter values from programs

Get synchronization signal from a ReWire host

Get transport control info from a ReWire host
Global signal values
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tapin~, tapout~

change~, delta~

-~, scope~

dac~, ezdac~

gate~, mute~, pass~, selector~
capture~, meter~, number~,
scope~, snapshot~

Op~

avg~, degrade~, number~,
poly~, sah~, snapshot~

<~, >~ train~

record~, peek~, poke~
vectral~

adc~, ezadc~, function, line~
adsr~, curve~, function, line~,
techno~

allpass~, biquad~, comb~,
lores~, reson~

curve~, gain~, linedrive, pow~,
techno~

fffh~

allpass~, biquad~, comb~,
lores~, reson~, tapin~, tapout~
slide~

allpass~, biquad~, buffir~,
comb~, lores~, noise~, pink~,
reson~, svf~, vst~

buffir~

cycle~, tapout~

fft~, ifft~, pfft~

fbinshift~

gizmo~

+~, cycle~, phasor~
fregshift~,fbinshift~

ftom

adsr~, curve~, function, line~,
peek~, poke~, techno~
plugmorph

hostphasor~

hostsync~

receive~, send~



MSP Object Thesaurus

Graph filter poles and zeros on the Z-plane
Graphical filter editor

Hertz equivalent of a MIDI key number
Host ReWire devices

Host-synchronized sawtooth wave
Hyperbolic arc-cosine function for signals
Hyperbolic arc-sine function for signals
Hyperbolic arc-tangent function for signals
Hyperbolic cosine function for signals
Hyperbolic sine function for signals
Hyperbolic tangent function for signals
IIR filter

Impulse generator

Input for a patcher loaded by pfft~

Input for a patcher loaded by poly~ (message)
Input for a patcher loaded by poly~ (signal)
Input received in audio input jack

Interpolating oscillator bank

Inverting signals

Is greater than or equal to, comparison of two signals
Is less than or equal to, comparison of two signals
Java in MSP

Level control

Level indicator

Level meter

Limit changes in signal amplitude

Limiter

Linked list function editor

Logarithmic curve function

Logical operations using signal values
Lookup table

Loop points in a sound file
Looping a sample

Lowpass filter

Max messages converted to signals

467

zplane~
filtergraph~

ftom, mtof

rewire~
plugphasor~

acosh~

asinh~

atanh~

cosh~

sinh~

tanh~

allpass~, biquad~, comb~,
lores~, reson~, svf~
cick~

fftin~

in

in~

adc~, ezadc~

ioschank~
*

~
>S=~

<=~

mxj~

¥~,[~, gain~, normalize~
levelmeter~

meter~, number~

deltaclip~

clip~, lookup~

zigzag~

curve~, gain~, linedrive, log~,
pow~, sqrt~, techno~
<~,==~,>~, edge~

buffer~, cycle~, function,
index~, lookup~, peek~, wave~
info~

2d.wave~, groove~, info~,
wave~

lores~, noise~, pink~, rand~,
svf~

curve~, line~, peek~, poke~,
sig~



MSP Object Thesaurus

Max messages derived from signals

Message input for a patcher loaded by poly~
Message output for a patcher loaded by poly~
MIDI control from MSP

MIDI control of MSP

Millisecond calculations

Mixing signals

Modify plug-in parameter values
Multi-mode signal average

Multiple plug-in parameter definition
Multiplying signals

Noise gate

Noise

Non-interpolating oscillator bank
Normalization

Not equal to, comparison of two signals
Numerical display of a signal

On/off audio switch

Oscillator bank
Oscillators

Oscillators, antialiasing

Oscilloscope

Output audio jack

Output for a patcher loaded by pfft~

Output for a patcher loaded by poly~ (message)
Peak amplitude

Peak Limiter

Periodic waves

Phase distortion synthesis
Phase modulation

Phase quadrature filter

Phase shifter

Pink noise generator

Pitch bend

Pitch shifter for pfft~
Pitch-to-frequency conversion
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avg~, edge~, meter~, number~,
peek~, snapshot~

in

out

avg~, ftom, function, number~,
snapshot~

curve~, line~, mtof, sig~
mstosamps~, sampstoms~

+~

plugmod

average~

plugmultiparam
*

gate~

noise~, pink~, rand~
oschank~

*~, [~, normalize~

=~

capture~, number~, snapshot~
adc~, dac~, dspstate~, ezadc~,
ezdac~

ioschank~, oschank~
2d.wave~, cycle~, phasor~,
wave~, rect~, saw~, tri~
rect~, saw~, tri~

scope~

dac~, ezdac~

fftout~

out

meter~

omx.peaklim~

2d.wave~, cycle~, phasor~,
techno~, wave~

kink~, phasor~

phasor~

hilbert~

phaseshift~

pink~

ftom, mtof

gizmo~

mtof



MSP Object Thesaurus

Playing audio dac~, ezdac~

Playing samples 2d.wave~, buffer~, groove~,
index~, play~, sfplay~,
techno~, wave~

Plug-in audio inputs definition plugin~

Plug-in audio outputs definition plugout~

Plug-in development tools plugconfig, plugin~, plugmod,
plugmorph, plugmultiparam,
plugout~, plugphasor~,

plugreceive~, plugsend~,
plugstore, plugsync~, pp,

pptempo, pptime

Plug-in in VST format used in MSP vst~

Plug-in parameter definition pp

Plug-in tempo and sync parameters definition pptempo

Polar to Cartesian coordinate conversion (signal) poltocar~

Polyphony management in, in~, out, out~, poly~,
thispoly~

Polyphony/DSP manager for patchers poly~

Pulse wave <~,>~, cip~, train~

Ramp signal curve~, line~

Random signal values noise~, pink~, rand~

Receive audio from another plug-in plugreceive~

Recording audio samples adc~, ezadc~, poke~, record~,
sfrecord~

Remainder (signal) %~

Repetition at sub-audio rates cycle~, phasor~, techno~,
train~

Report and control audio driver settings adstatus

Report host synchronization information plugsync~

Report information about for a patcher loaded by pftt~ fftinfo~

Report intervals of zero to non-zero transitions spike~

Report milliseconds of audio processed dsptime~

Resonant filter allpass~, biquad~, comb~,
lores~, reson~, svf~

Reverberation allpass~, comb~, tapin~,
tapout~

Reversed sample playback groove~, play~

ReWire device hosting rewire~

Ring modulation ¥

Sample and hold sah~
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count~, index~

2d.wave~, buffer~, groove~,
index~, play~, sfplay~,
techno~, wave~

buffer~, record~, sfrecord~
adc~, buffer~, count~, dac~,
dspstate~, mstosamps~,

Sample index in a buffer
Sample playback

Sample storage
Sampling rate

sampstoms~
Sawtooth oscillator phasor~
See the maximum amplitude of a signal peakamp~
Send audio to another plug-in plugsend~

Signal accumulator (signal) +=~

Signal arithmetic operators acos~, acosh~, asin~, asinh~,
atan~, atanh~, atan2~, cos~,
cosh~, cosx~, sinh~, sinx~,

tanh~, tanx~
Signal capture and granular oscillator stutter~
Signal comparison, output the maximum maximum-~
Signal comparison, output the minimum minimum~
Signal division (inlets reversed) I/~
Signal folding, variable range pong~
Signal input for a patcher loaded by poly~ in~
Signal mixing matrix matrix~
Signal output for a patcher loaded by poly~ out~
Signal quality reducer degrade~
Signal remainder %~
Signal routing matrix matrix~
Signal spectrogram or sonogram spectroscope~
Signal subtraction (inlets reversed) I-~
Signal tangent function (signal) tanx~
Signal-driven sequencer techno~
Sine function for signals sinx~
Sine wave cos~, cycle~
Single-pole lowpass filter onepole~
Sonogram spectroscope~
Smooth an incoming signal rampsmooth~
Soft-clipping signal distortion overdrive~

Sound Designer II saving and playing (Macintosh only)

Spectral domain processing
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buffer~, info~, sfplay~,
sfrecord~

cartopol~, fftin~, fftinfo~,
fftout~, frameaccum~,
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Spectral-processing manager for patchers
Spectrogram

Spectrum measurement

Start and end point of a sample

State-variable filter with simultaneous outputs
Store multiple plug-in parameter values
Subpatch control

Subtractive synthesis

Switching signal flow on and off
Synchronize MSP with an external source
Table lookup

Tangent function for signals

Text file of signal samples

Time-based plug-in parameter definition
Time-domain frequency shifter

Transfer function

Transient detector

Trapezoidal wavetable

Triangle/ramp wavetable

Triggering a Max message with an audio signal
Trigonometric operators for signals

Truncate the fractional part of a signal
Two-dimensional wavetable

Variable range signal folding
Varispeed sample playback

Vector size

Vector-based envelope follower
Velocity (MIDI) control of a signal

View a signal
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framedelta~, pfft~,
phasewrap~, poltocar~,
vectral~

pfft~

spectroscope~

fft~, ifft~, pfft~

2d.wave~, groove~, index~,
play~, wave~

svf~

plugstore

mute~, receive~, send~
allpass~, biquad~, comb~,
lores~, noise~, pink~, rand~,
rect~, reson~, saw~, tri~
gate~, mute~, pass~, selector~
sync~

buffer~, cycle~, function,
index~, lookup~, peek~, wave~
tanx~

capture~

pptime

fregshift~

cycle~, lookup~

Zerox~

trapezoid~

triangle~

edge~, thresh~

acos~, acosh~, asin~, asinh~,
atan~, atanh~, atan2~, cos~,
cosh~, cosx~, sinh~, sinx~,
tanh~, tanx~

trunc~

2d.wave~

pong~

groove~, play~

adc~, dac~, dspstate~
vectral~

adsr~, curve~, gain~, line~,
sig~

buffer~, capture~, number~,
scope~, snapshot~
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Visual RMS level indicator
Waveshaping
Wavetable synthesis

Wavetables
White noise
Windowing a portion of a signal

Wrap a signal between -m and &
Zero-cross counter

472

levelmeter~

lookup~

2d.wave~ buffer~, cycle~,
wave~

trapezoid~, triangle~

noise~

index~, cycle~, gate~, lookup~,
techno~, wave~

phasewrap~

zerox



Index

<=~, 21

==~, 23

>=~, 27

2d.wave~, 29

abs~, 32

absolute value, 32

acos~, 33

adc~, 35

adding signals together, 14

adoutput~, 37, 39

adstatus, 42

AIFF, 76

allpass~, 49

amplification, 12, 164, 228

amplitude envelope, 198

amplitude-to-deciBel conversion, 56

analog-to-digital conversion, 35, 123

asin~, 51, 52

atan~, 54

atan2~, 53

atanh~, 55

atodb~, 56

audio click track, 408

audio input, 35, 123

audio output, 109, 125

audio processing oft for some objects, 60,
167, 366

average~, 57

avg~, 59

473

band-limited noise, 339
bandpass filter, 348, 406
begin~, 60
biquad-~, 61
bitand~, 63
bitnot~, 66
bitor~, 68
bitshift~, 71
bitwise and, 63, 66
bitwise operators
&, 63
bitnot~, 66
bitwise or, 68, 71, 73
bitxor~, 73
bold type, displaying numbers in, 232
buffer~, 75
buffir~, 81
capture~, 84
cartopol~, 86
cascade~, 88
change~, 90
click~, 91
client, ReWire, 350
clip~, 92
comb filter, 93, 415, 418
comb~, 93
comparing signal values, 8, 19, 21, 23, 27,
210, 216, 422
cos~, 95
cosh~, 34, 97
cosine wave, 95, 98, 106
COSX~, 98
count~, 100
cross~, 102
crossover filter, 102
curve~, 104
dac~, 109
dbtoa~, 111
DC offset, 13, 14, 230, 389



Index

decibels, 165

deciBel-to-amplitude conversion, 111

degrade~, 112

delay, 114

delay line, 114, 412, 413

delay~, 114

delta~, 116, 160

deltaclip~, 117

digital-to-analog converter, 125

display signal, 362, 396

display signal amplitude, 195, 207, 212,
394

display signal as text, 84

display the value of a signal, 230

divide one signal by another, 6, 17

downsamp-~, 118

dspstate~, 119

dsptime~, 121

duty cycle, 424

edge~, 122

envelope generator, 57, 81, 112, 190, 198,
218, 253, 263, 271, 273, 314, 320, 337,
340, 392, 403, 433, 442, 454

equal to comparison, 8, 23

equalization, 49, 61, 88, 93, 145, 205, 251,
348, 406, 415, 418

exponential curve, 104, 165, 200

ezadc~, 123

ezdac~, 125

tbinshift~, 127

fttb~, 129

fft~, 132

fftin~, 134

fftinfo~, 137

fftout~, 139

file search path of Max, 76, 372, 374, 380

file, record AIFF, 386

filter
allpass, 49
comb, 93, 415, 418
crossover, 102

474

highpass, 102
lowpass, 102, 205
resonant bandpass, 348, 406
two-pole two-zero, 61, 88, 251
filter design, 460
filtercoeft~, 141
filtergraph~, 145
flange, 93, 415, 418
float-to-signal conversion, 230, 389
Fourier synthesis, 180
Fourier transform, 132
frameaccum~, 158
framedelta~, 160
freqshift~, 161
frequency-to-MIDI conversion, 163
ftom~, 163

gain~, 164
gate~, 167
gizmo~, 169

greater than comparison, 27, 210
groove~, 171

highpass filter, 102

hilbert~, 174

hostcontrol~, 175

hostphasor~, 177

hostsync~, 178

ifft~, 180

in, 182

in~, 184

index~, 186

info~, 188

input, 35, 123

interpolation, 106, 198, 230
inverse fast Fourier transform, 180
ioscbank~, 190

Java in MSP, 225

kink~, 193

less than comparison, 19, 21, 216
level meter, 195, 207, 212
levelmeter~, 195
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limiting amplitude of a signal, 92, 117,
228

line~, 198

linedrive, 200

log~, 202

logarithmic curve, 104, 165, 200, 202

logical signal transitions, 122

lookup table, 203, 265

lookup~, 203

loop an audio sample, 171

lores~, 205

lowpass filter, 102, 205

lowpass filtered noise, 339

masking, 63, 66

matrix~, 207

maximum-~, 210

meter~, 212

metronome, 424

MIDI beat clock, 408

MIDI note value, 163

MIDI-to-amplitude conversion, 164

MIDI-to-frequency conversion, 221

minimum-~, 216

minmax~, 218

mixer, ReWire, 350

mixing signals, 14

modulo, 10

MP3 file conversion for buffer~, 75

MPGS3 file conversion for buffer~, 75

mstosamps~, 220

mtof~, 221

multiply one signal by another, 12

mute audio of a subpatch, 223, 262

mute~, 223

mxj~, 225

noise, 339

noise~, 227

normalize~, 228

number~, 230

number-to-signal conversion, 230, 389

on and off, turning audio, 35, 109, 123,
125

onepole~, 251

open and close a subpatch window, 420

oscbank~, 253

oscillator, 106

oscilloscope, 362

out, 256

out~, 258

output, 125

overdrive~, 260

pass~, 262

peak amplitude, 195, 207, 212

peakamp-~, 263

peek~, 265

pfft~, 268

phase distortion synthesis, 193

phase modulation, 193, 274

phaseshift~, 271

phasewrap~, 273

phasor~, 274

pink noise, 276

pink~, 276

pitch-to-frequency conversion, 221

play audio sample, 37, 39, 171, 186, 277

play audio sample as waveform, 29, 439

play~, 277

plugconfig, 279

plugin~, 288

plugmidiin, 290

plugmidiout, 292

plugmod, 293

plugmorph, 295

plugmultiparam, 298

plugout~, 301

plugphasor~, 303

plugreceive~, 304

plugsend~, 306

plugstore, 307

plugsync~, 308

poke~, 310



Index

poltocar~, 312 sawtooth wave, 274
poly~, 314 scope~, 362
pong~, 320 search path, 76, 372, 374, 380
pow~, 322 selector~, 366
pp, 324 send~, 368
pp> color messages, 326, 335 seq, 369
pp> hidden, 325, 335 stinfo~, 372
pp, text, 324 sflist~, 374
pptempo, 328 stplay~, 378
pptime, 332 sfrecord~, 386
pulse train, 424 sig~, 389
pulse width, 424 signal of constant value, 230, 389
Q of a filter, 205, 348, 406 signal-to-float conversion, 230, 394
QuickTime, 75 sine wave, 106
QuickTime file conversion for buffer~, 75 sinh~, 390
rampsmooth~, 337 sinx~, 391
rand~, 339 slide~, 392
random signal, 227, 339 snapshot~, 394
rate~, 340 sonogram, 396
receive~, 343 sound, 188
record audio, 344 sound input, 35, 123
record Sound Designer II, 386 sound output, 125
record soundfile, 386 spectrogram, 396
record~, 344 spectroscope~, 396
remainder, 10 spike~, 400
reson~, 348 sqrt~, 402
resonance of a filter, 205, 348, 406 square root of signal value, 402
ReWire, 350 stutter~, 403
rewire~, 350 subpatch
round~, 354 opening the window of, 420
routing a signal, 167 subpatch, mute audio of, 223
sah~, 346, 356, 360, 428 svi~, 406
sample and hold, 346, 356, 360, 428 switch, 366
sample number, 100 sync~, 408
sample stored in memory, 75 synchronizing MSP, 408
sample, read single, 37, 39, 186, 265 tanh~, 410
sample, write single, 265, 310 tanx~, 411
sample-to-millisecond conversion, 358 tap tempo reference, 408
sampling rate, 119 tapin~, 412
of AIFF file, 188 tapout~, 413
sampstoms~, 358 teeth~, 415, 418
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temperament, equal, 221

text, viewing a signal as, 84
thispoly~, 420

thresh~, 422

threshold detection, 422

train~, 424

transfer function, 203
trapezoid~, 426

triangle~, 430

trunc~, 432

tuning, equal temperament, 221
variable speed sample playback, 171, 277

477

vector size, 119

vectral~, 433

velocity-to-amplitude conversion, 164
vst~, 435

wave~, 439

waveform~, 442

wavetable synthesis, 29, 107, 439
white noise, 227

Zerox-~, 452
zigzag~, 454
zplane~, 460
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