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<− message box21 

<− object box

(a)
dac~

osc~

0  

(b)

frequency

sinusoidal oscillator

multiplier

output

*~ 

amplitude (on/off)

<− number (GUI) box
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osc~ 440

dac~

<−− 440 Hz. sine wave at full blast

<−− reduce amplitude to 0.05*~ 0.05

<−−−−− send to the audio output device

MAKING A SINE WAVE

Audio computation can be turned on and off by sending
messages to the global "pd" object as follows:

;
pd dsp 1

;
pd dsp 0

ON OFF

You should see the Pd window change to reflect whether
audio is on or off. You can also turn audio on and off
using the "audio" menu, but the buttons are provided as a
shortcut.

When DSP is on, you should hear a tone whose pitch is A 440
and whose amplitude is 0.05. If instead you are greeted
with silence, you might want to read the HTML documentation
on setting up audio.

In general when you start a work session with Pd, you will
want to choose "test audio and MIDI" from the help window,
which opens a more comprehensive test patch than this one.

Audio computation in Pd is done using "tilde objects" such
as the three below. They use continuous audio streams to
intercommunicate, as well as communicating with other
("control") Pd objects using messages.

<−− click these
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sequence

*~ 

envelope

sample

wrap~

*~ 100

+~ 1

phasor~

−~ 0.5

cos~

*~ 

*~ 128

+~ 129

+~ 1

*~ 9

phasor~ 0.6

main loop: sawtooth of amplitude 9

read frequency sequence

9x original frequency sawtooth

multiply by raised−cosine smoothing function

(out)

tabread~ sequence

tabread4~ envelope

tabread4~ sample

multiply by audio−frequency sawtooth

envelope sample

adjust for reading

and center for wavetable

adjust amplitude
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 zK1

mtof

stripnote

select

float

t b f

float

f − store pitch below

velocity stored here

off

recall pitch

notein

line~

$1 100 0 1000

b − bang to recall velocity

sel 0

 on

*~ 

phasor~

−~ 0.5

cos~

*~ +~ 1

cos~

pitch

test for note on or off

test against latest

note−on pitch

filter
note−on

*~ 

/ 127

envelope generator now controls

amplitude as well as grain size

*~ 2

+~ 0.5

This replaces the tabread4~

in the previous patch.
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pit vel
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attack release

line~

0 500

*~ 

1 2500

10 200 del 200

stop

(IN)

(OUT)
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trigger
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*~ 

(OUT)
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 o$o

inlet

inlet

trigger

sel 0
t b

f $1

pack 0 $2

inlet

del $2

line~

f $4

pack 0 $3

inlet inlet

inlet

stop

pack 0 $5

level

* $1

outlet~

and pack with

attack time

if zero
release

decay

back to zero

* 0.01

attack decay sustain

release

attack

moses

t b b

0  

optionally

ATTACK:

test for negative trigger

if so, zero the output

... then

recall peak level

peak

... do this

cancel

DECAY

RELEASE: ramp

anyway

to zero

jump

r �U^$;.=<7Nd%2U1�d !|��\K: �4JL7PH>j.7 � ��
���93ZK:�H>=>9$v H �U?$\�2
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osc~

*~ 

line~

line~

osc~

*~ 

line~line~

sqrt

sqrt

sqrt

sqrt

*~ 

*~ 

*~ 

*~ 

unpack unpack

r freq

r amp

r freq r amp

LINEAR QUARTIC

;
freq 1760 5000

;
freq 55 5000

sample messages

output~

0dB

mute

output~

0dB

mute
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catch~ sum

s frequency

s duration

40 

* 100

mtof

72 

duration, tenths
of a second

pitch

partial 1 1 0.56 0

<−− click to play

s trigger

partial 0.67 0.9 0.56 1

partial 1 0.65 0.92 0

partial 1.8 0.55 0.92 1.7

partial 2.67 0.325 1.19 0

partial 1.67 0.35 1.7 0

partial 1.46 0.25 2 0

partial 1.33 0.2 2.74 0

partial 1.33 0.15 3 0

partial 1 0.1 3.76 0

partial 1.33 0.075 4.07 0

(out)
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sqrt

trigger

*~ 
line~

*~ 

*~ 

0 $1

sqrt

r trigger

float $1

r duration

r frequency

t b b

throw~ sum

$1 5

del 5

* 0.1

+ $4

float $2

*  actual duration

float $3

*  

osc~

plus detune

add to global

summing bus

arguments:

relative
frequency

times global
frequency

ATTACK

DECAY

relative
duration

quartic amplitude
curve

$1 amplitude;
$2 relative duration;
$3 relative frequency;
$4 detune

attack time

5 msec
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s pitch

51.8
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s whammybar spectrum−partial 1

loadbang

metro 30

s poll−table

spectrum−partial 2

spectrum−partial 3

send bangs to "poll−table"

needed by the abstraction

0 12 24 36 48 60 72 84 96 108 120

spectrum−tab
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osc~

r poll−table

moses 0

+ 50

dbtorms

0  

pack 0 30

line~

throw~ sum−bus

*~ 

r pitch

mtof

f  

* $1

ftom

−  r whammybar

pitch to frequency

then get the frequency of this specific partial

... and then convert back to pitch.

... at which time we get the pitch back...

tabread4 spectrum−tab

$1: partial number

calling patch bangs this every 30 msec.

get the strength from the table

and transpose by shifting table index.

but we want true zero when

the table value is 0 or less.

The vertical scale is dB from 1 to 50,
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sampvoice

r note

unpack 0 0 0 0 0 0 0

t b f

f  + 1

mod 1e+06

makenote 64

poly 8 1

stripnote

pack 0 0 0 0 0 0 0 0

route 1 2 3 4 5 6 7 8

(OUT)

counter to

supply later

allocate voice

note−off

get rid of
note−off

route to a voice depending
on voice number from poly

generate tags

abstraction

for each

one "sampvoice"

voice, each

adding its

own output

to a sum (left

inlets and

outlets)
sampvoice

sampvoice

sampvoice

sampvoice

sampvoice

sampvoice

sampvoice
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