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Puredata & (&7

® Puredata (http://puredata.info/)

M Pd (aka Pure Data) is a real-time graphical programming environment
for audio, video, and graphical processing. It is the third major branch of
the family of patcher programming languages known as Max (Max/FTS,

ISPW Max, Max/MSP, Max, etc.) originally developed Miller Puckette and
company at IRCAM.
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PATHMNTESD?? (1)

m K

B )T7IVTALNILFXAT ¢ 7R
¥ F&E4ERL (osc~, noise~)
¥ F77AMIDOE4E, &5 (readsf~, writesf~)
¥ 747 Y > (lop~, hip-~)
¥ T7—) LM FEHAH(rfft~, partconv~)
¥ HRER, FEBE (gemwin)
¥ AUV I TANILT ZUTINILTEZDOXF/NyF, ETPIERNTE TEF

jun




TE/INY F

WAV 7 7 A )LEc+AH*, BAE rlEiE, EEOFGHIAH, BE
MY 2 —LFHE

emhead

o en record.wa
P v @, destroy, reit

l?;pen intro_as)-fresh.@97.tiff

;ectangle 8 4.5

writesf~ 1

WAV 7 1 JL1ERR, &5 7



() rfft~D~\JL S

:fftz Efft: - forward and inverse complex FFT i
;fft~ rifft~ - forward and inverse real FFT ;
pd dsp 1
) frequency
% 44100 in bins The FFT objects do Fourier analyses and resyntheses of
T incoming real or complex signals. Complex signals are
7 64 handled as pairs of signals (real and imaginary part.) The
i frequency analysis size is one block (you can use the block~ or
(7] in Hz. switch~ objects to control block size).
I =r_¢;==:ggi§i——xg <-- bash phase The real FFT outputs N/2+1 real parts and N/2-1 imaginary
parts. The other outputs are zero. At DC and at the Nyquist
Esc~ = there is no imaginary part, but the second through Nth
rfft~ bang  <-- print analysis output is as a real and imaginary pair, which can be
thought of as the cosine and sin component strengths.
print~ imaginary There is no normalization, so that an FFT followed by an
print~ real IFFT has a gain of N.
rifft~
| —

/~ 64 <-- renormalize

[;Eang <-- print resynthesis

print~ resynthesized

See the FFT examples to see how to use these in practice.

updated for Pd version ©.33



PATHRMNTESD?? (2)

RS
B 7IVIALNYILFAXAT ¢ 7 L8
Z % 4R (osc~, noise~)
57 71ILOB4E, & (readsf~, writesf~)
¥ 71)L5Y > (lop-~, hip~)
¥ 7—UIZH FEHMAMA(fft~, partconv~)
¥* EHE&RFR, BEIEBE (gemwin)
¥ 57Uy I TANILT, ZUINILTEHZDOXRFR/NyF, ETPIERNTE TEF]
mJOXT7ovy N7 A—LA
¥ Windows, MacOS(L.L LionTH E1{E) and Linux (Ubuntuz: &)

EDOSTHHEU/NY FHIEZ D




PATRMNTESD?7? (3)

RS
B 7IVIALNYILFAXAT ¢ 7 L8
&% (osc~, noise-~)
57 71IOB4%, #5 (readsf~, writesf~)
¥ 71)L5Y > (lop-~, hip~)
¥ TU—UIZTH SHAH(rfft~, partconv-~)
¥ EHiREXTR, BEBE (gemwin)
¥ 50UV I TANILT, ZUTINILVTEZDXRF/N\yF, ETPIAERNTE TEF]
B JOXTZYv N7 A—LA
¥ Windows, MacOS and Linux
B ZFvRILA—T o AXIG
¥ 17 714)ILICDEGLAF v+ X)L (readsf~ 64, writesf~64)



readsf~ 32

B YI)INFFvRILWAVZ 71ILDIED /A

B MATLAB®DIZG

1. EORS (U 7I) x FyRILBOTHIXEBE
2. wavwrite(X, B> 7Y VO REIRE, T 7 1)L .wav);

inlet inlet inlet

’ ’

=
L L -

r . . r..r..r [ [ 1 N I

dac~ 1 dac~ 2 dac~ 3 dac~ 4 dac~ 5 (dac~ 6 dac~ 7 dac~ 8 dac~ 9 dac~ 10 dac~ 11 dac~ 12 dac~ 13

9



Bk KR : AR RATLAEHpdTIES 2

B 157 ch3RTTEE+ RREIIAEEDOIRTEHERIEBETA AT LA
B 157 ch®ZZPd@Mac THLIE
B B&IFWindows, Y& =D EERIEMacl]dPdTALIE

48 kHz word clock signals

jun

I'a

Word clock generator:

. 157 audio signals
Au:mlc(;/r‘\trsl PC sl el Na?osyncs 2 and 3D vision projection system
e MacPro : . :
PP ' 3 trigger signals | Projector: SOLIDRAY Sight3D L37 <
_ D/A-2 . Screen: EASTONE E2S-120PHD
DSEAppleVaciOSTA THI0S [ waoivE: > RME Mf’ 0 11063 | Shutter glasses: nVIDIA 3D VISION model 701
CPU: Intel Xeon 2.93 GHz RME HDSPe MADI | e ~
Z‘e’f“’ry' DDF;?’ 8 iz RME M-32 DA BSioun Surrounding loud-speaker array
Uclio Gontro e.r. I Bitot 1.1 MADI 1 (64 ch) Loud-speaker: Fostex FE83E (157 units)
coreaudio and Jack Pilot 1. Amplifier: YAMAHA P4050 (40 units)
Control software: Pure data 0.42-5 D/A:
USB connection ' MADI |/F > RME M-32 DA 64 to ] 26
PCl-e connection RME HDSPe MADI | ¥ - |
D/A: (63 out)
RME M-32 DA
Audio interface: MADI 2 (64 ch)
ROLAND UA-25EX
3 MADI I/F: . D/A: 127 10 157
S RLORIC AR | RME HDSPe MADI [ RME M-32 DA >
i (31 out)
MADI 3 (32 ch)
Visual Control PC
OS: Windows 7 Professional 64 bit . :
Trigger signal
CPU: Intel Xeon E5580 2.53 GHz for Audio playback
Memory: DDR3 SD-RAM 6 GB
Audio interface: ROLAND UA-25EX Digital optical out
Control software: Win32 multimedia API Stereovision signal
Graphic card: nVIDIA FX5800
Control software: OpenGL graphics library 3.2
T. Okamoto eral. 2009 10
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PATRMNTESD??

RS
B 7IVIALNYILFAXAT ¢ 7 L8
EHZ&EYEK (osc~, noise-~)
57 71IOB4%, #5 (readsf~, writesf~)
¥ 71)L5Y > (lop-~, hip~)
¥ 7—UIZH FEHMAMA(fft~, partconv~)
¥ EHiREXTR, BEBE (gemwin)
¥ A7y ITANINT, ZUTINILTHZFDEF/NyF, ETPIERNTE TEF)
B JOXTZYv N7 A—LA
¥ Windows, MacOS and Linux
B ZFvRILA—T o4 A
¥ 17 71)LICDE64F v =xIL (readsf~ 64, writesf~64)
|7V —XA—R
¥ RVVT7NUEBBTE#RHGZI - RNHEBLAER

12



PdDY —XJ— K

B EFffEDOTTEFA

B ATYY hOERE (IEE
¥ FAEZDHNERT T K

noLse~

*~ 0.1

dac~ 1

A=

ME FNS5DDHREHDM TS

TNILFF v RILHEE

#N canvas 652 403 450 300 10;

#X O
#X O
#X O

%

0j 90 93 noise-~;
0j 90 120 *~ 0.1;

0j 135 155 dac~ 1:

#X connect 00 10;
#X connect 1 O 2 O;

Ny FDY —R

13



PdDY —XJ— K

B EFffEDOTTEFA

B ATYY hOERE (IEE
¥ FAEZDHNERT T K

noLse~

*~ 0.1

dac~ 1

A=

élLél_Ié

ME FNSDDIREADHS TEE
TYIFF v RILOEE

1. F v VINRAEE

icanvas 652 403 450 300 10;

#X obj 90 93 noise-;
#X obj 90 120 *~ 0O.1;
#X obj 135 1bb dac~ T;
#X connect 00 1 O;

#X connect 1 O 2 O;

Ny FDY —R
14



PdDY —XJ— K

B EFffEDOTTEFA

B ATIbDEE UBEE ZTNSDDRETTFDH TS
¥ EAS ZDINERT Y TR TYILFF v RILE B

)lLél_Ié

0j 90 93 noise~;
#X obj 90 120 *~ 0O.1;
0j 135 155 dac~ 1;
dac~ 1 #X connect0O 0 1 0O;

#X connect 1 0 2 O;

I\ F JSy FDY —Z



PdDY —XJ— K

B EFffEDOTTEFA

B ATV NOEE UEREE ZNSDDRETTDH TICE

* FRASZOHINERAT )T NTYILFF ¥ RILEER

)lLél_Ié

1. F v VINRAEE

ARG &

==
X

#N canvas 652 403 450 300 10;

TX O
#X O
!A

0j 90 93 noise~;
0j 90 120 *~ 0.1;

oJll 155 dac~ 1;

fX connect O 0 1 0;
#X connect 1 O 2 O;

Ny FDY —R

16



MAX®DY —X 11— R

n MAXDIH

BROA TV MOAYL patcher”:
. “fileversion" : 1,
¥ FANLLY —XDA—KRIZIEH "appversion" : {
¥ RV TRTEF v RIMEIEPOARMAE ‘major” : 6,
"minor" : O,
"revision" : 3
- }
noise~ :
"rect" : [ 25.0, 69.0, 640.0, 480.0],
"bglocked" : O,
"openinpresentation” : O,
y p— "default_fontsize" : 12.0,
- 01 "default_fontface" : O,
’: "default_fontname" : "Arial",
""*:,,‘_ "gridonopen" : O,
""—;,__'_ "gridsize" : [ 15.0, 15.0],
", .
- — . _
dac~ 1 PITF, 89 D3 ZD1T

AN = Ny FDY —X
17



PATRMNTESD??

RS
B 7IVIALNYILFAXAT ¢ 7 L8
&% (osc~, noise-~)
57 71IOB4%, #5 (readsf~, writesf~)
¥ 71)L5Y > (lop-~, hip~)
¥ TU—UIZTH SHAH(rfft~, partconv-~)
¥ EHiREXTR, BEBE (gemwin)
¥ 50UV I TANILT, ZUTINILVTEZDXRF/N\yF, ETPIAERNTE TEF]
B JOXTZYv N7 A—LA
¥ Windows, MacOS and Linux
B ZFvRILA—T o4 A
¥ 17 710I)LICDE64F v+ %) (readsf~ 64, writesf~-64)
ATV —XO—R
¥ ROV NUEBETERGEZI - RNHEBSAER
B =fEiEE, XYV NT—T8EE
¥ Open Sound Control (OSC) 7O k)L
¥ Y UBEE, TB/\CILimFEE (netsend, netreseive, udpreceive, unpackOSC)
¥ iPad(H 5 % AiPhone®)¥Kinect& DB{ERIEE

18



OSC remote software

iPhone iTunes Support

ITLI nes 71/ E‘J_ iTunes 10D $THERE iTunes& it ? iTunesTIZL &S5 ? iTunesz@EWIET

Mrmr OSC controller T DRIREIC LSO App R
MF: 10base-t Interactive

App ZEEA., #Fo>O—KR35ICHE iTunes ZRWTLIEE W,

Mrmr is an ongoing research project to develop a standardized set of protocols and syntax conventions to contro
live installations and multimedia performances via mobile devices. The project is currently spearheaded by Eric
Redlinger, researcher-in-residence at the Polytechnic Institute of NYU's experimental media center.

10base-t Interactive Web ¥ k » Mrmr OSC controller ®%R—k» LESIKR3

IN—3 3 2.3 OFEEE

1) two more ways to get your .mmr interface files into the app: email them to yourself, or via iTunes file sync

iTunes TH3 2) bug fixes

“ @ App {Z iPhone, iPad @
MAKHGLTWET

19



Mrmr

mE HOA panning by 42 sph

| ER (Apple App Store)
¥ DOSCY 7 ~FFEE(Touch OCS@400H, 74 &)
¥ /Ny FIEPARIREIZDOTFA K
* Vv OBROEUSIEE
¥ BOOAYMNO—ILFHEBZAERBRSMEDEEICE
{&EF

titleview nil 0.100000 99 1 1 9 1 HOA_panning_by 42 sph 1
tactilezone nil 0.100000 8 9 2 2 4 4 Azimuth 3

slider auth 0.100000 8 9 6 2 4 4 Elevation 2

pushbutton nil 0.100000 7948 1 1 Stop 2

slider auth 0.100000 9 9 2 9 7 1 Signal_Level _

pushbutton nil 0.100000 792 6 1 1 Chiku_1 2

pushbutton nil 0.100000 793 6 1 1 Chiku_2 2

Elevation

Chiku 1 Chiku 2

. Furuya 1 Furuya 2

Sakuma 1 Sakuma 2 Yamauchi 1 Yamauchi 2

pushbutton nil 0.100000 7956 1 1 Furuya_1 2
pushbutton nil 0.100000 796 6 1 1 Furuya_2 2
pushbutton nil 0.100000 792 7 1 1 Sakuma_1 2
pushbutton nil 0.100000 793 7 1 1 Sakuma_2 2
pushbutton nil 0.100000 795 7 1 1 Yamauchi_1 2
pushbutton nil 0.100000 796 7 1 1 Yamauchi_2 2
1

pushbutton nil 0.100000 78 4 6 1 1 Voice_2 2

Ny FDY —X

Signal Level

ERLTIc/Ry F




RAEKF - sxEFDHIFPCAE

B IHEBIS7 ch~r270Om>70LA
B 45 0DOPCIZPdOUDPESETI Y RA—JL(PCIHVYRY —, 2~4MW XL A1 )

ontrol signal R 6(‘
UDP connection Recording PCs spec

HT— : : — 7 | Apple MacPro

v \ Y 0S: Apple Mac OS X 10.6.3
PC1 (Master) | | PC2 (Slave) PC3 (Slave) PC4 (Slave) CPU: Intel Xeon 2.66 GHz
Apple MacPro| |Apple MacPro| |Apple MacPro| |Apple MacPro Memory: DDR3 8 GHz

udpsend
udpreceive

A/D - D/A A/D - D/A A/D - D/A A/D - D/A
MOTU HD192| [IMOTU HD192| |MOTU HD192| |MOTU HD192
4 unit 3 unit 4 unit 3 unit
e % ki x ae x S x Microphone amplifiers RS-232 Control PC
S N T o N b W B&K Type 2694 OS : Microsoft Windows XP
10 units Software : B&K BZ 5291

157 Audio signals

TSP signal
: 48 kHz Word clock (reference)
Word clock generator Analog signal Splitter

Rosendahl Nanosyncs HD Behringer MX882 Ultralink Pro T. Okamoto etal. 2009 21




M—5 7ILB(?)32 chFBEEET A+ A 7L A

Screen Projector: 32 loudspeakers
EASTONE: E2S-120PHD MITSUBISHI: LVP-FD630 KEF: HTS3001SE

gemwin

Video signal

Control PC
Apple: MacPro
with Pd-extended 0.4.25

readsf~ 32 | 'A\j signals

MADI connecte N A/D and D/A (32 ch) Loudspeaker amp. (2 units)
RME: HDSPe MA DirectOut Tech.: ANDIAMO Mishima Planning: MP3016

EOAVFUYEBET DD, BE ANy

m B

udprecelve

= 8 |
®

=
))q!

“ with mrmr
— T. Okamoto et al. 2012 22




A714 K%z

*

Liz]

®RILINIEF L ETE

S

od&iPadTTLEY T

T—>3 YV

, menubar 1

fullscreen 1

1, lighting @

r stop

Zectangﬁ:

r play

Jgix_film

) )

2. ]
1x_texture
=

2.25

Length width

tbbf

open intro_pd.@S1.tiff

frame$

- end_reached
unpack @ @ @
e

2
height

;ectangl? SRR 4

udpreceive 1337=
unpack0SC,

route0SC /mrmr
=

print

route0SC /pushbuttog,

o -

:bu;:;\\h.

3 play
oute0SC /6,

oute0SC /wll4-no iPag é’outeOSC /

s play
route0SC /10=

éouteosc /w114-no-iPac‘L éouteOSC /w114-no-iPag,

8

L

s play

Aj?outeOSC /slidegz

route0SC /4,

2

Lz
play

routesc /7,

5

[

s play
route0SC /11,

9

[

s play

4—no—iPad=

JgouteOSC /horizonta&=

route0SC /5,

Foute0sE, /wIM>no-iPag ° e0SC /wll4-no-iPad,  'route0SC /wll4-no-iPad
E =

3
“
s play

route0SC /8

route0SC /w114-no-iPag=
|

[

s play
route0SC /12|

éouteOSC /w114-n4:>-iPa¢‘1=
10

[

s play

23
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B 1-9-1442F v RI)VAE—HAT7 L AICKBEKE
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1

(IEEEE

EAR

1),

¥ IPad THHARERESRDERE)Z Y 7ZILY A LICET

AN B Ao

B REE (A S I
RME
M-32 DA RME
« 2 HDSPe MADIface
BJELECTRIC Apple
POWER AMP 10W32CH MacBook Pro8,3
| X 2 2.3 GHz Intel Core i7
8GB 1333 MHz DDR3
IR Pd-extended-8-24-5
Apple R 0.42.5
iPad wifi
-
MC707J | &°

Mrmr iPad client 2.3
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RIITHTA N (1)

m Z UM (http://www.myu.ac.jp/~xkozima/lab/avmed-pd1.html)

B EARNGE PESRULIE DR = 518
¥ Wil T PiPadDEWVWAGREDHERIEIDH> TS

Z L UMEWEE)

&
INRFH | BREEER | IRE H#EE | English

index

HARENYT
BUAT 17
REAT 17
ERXT«7
BBAT 17

B -BREXT17
Pure Data AP9
Pure Data FALE
Pure Data EffR&ERK
Pure Data E{R4LE
Pure Data NR Y £
Pure Data /\EB¥ 5%

(=407.]

[Pd (Pure Data) &)

Pd (Pure Data) & Miller Puckette D BER UcTF—49 70RO I VIICLBVILF AT« ZHIERIETYT. BHBEE
BEHofc A7V ZBEICESHIDZICET, SXIEFLRT—F (BUE - T - BERE) CHT230BDRN (7
O—) &% Ty F, ELIENZERE UTHRRERN - FENICHEERLTWEET,

fceZiE, TONYFREIVILBRER (BLEDBD) ZERTHHDTY. LAKKEMIM X MO/ —LDS 100ms &
ERFTAIVTESHTIRANTWVNE, ENICEDLETS VY LLGRERE (RBOES) NERSh, ZOEBICHIIEKR
HOEKR (DRFZT—F) KEBREnic® TRIIKEMAEEEZ VNI N (EEDALE—N) KRNTVLWEXT,
(EOWEREREDD SRS TEMTT )

N ™

random-music.pd

metro 100=

= =

25



BIITHTA N (2)

® Youtube® L w XY (youtubeT Tpuredata; &1EXR)
B BET—DO—DODREMCAEZ A
¥ LyRXV33XTHD
¥ TNTHE
¥ WICHREDOMEBICHRS
PURE DATA: Lesson 01, Hello World!

cheetomoskeeto o Fyv o RILEF 258 ZOEE

PURE DATA

WITH DR. RAFAEL HERNANDEZ

LESSON 01: Hello World!

20



RIITHLHTA K (3

B http://en.flossmanuals.net/PureData/
B Pd-extendedDEEDNY Z2 7 ILHH S

PURE DATA

Pure Data (or Pd) is a real-time graphical programming environment for audio, video, and
graphical processing. Pure Data is commonly used for live music performance, Veelaying, sound effects,
composition, audio analysis, interfacing with sensors, using cameras, controlling robots or even interacting
with websites. Because all of these various media are handled as digital data within the program, many
fascinating opportunities for cross-synthesis between them exist. Sound can be used to manipulate video,
which could then be streamed over the internet to another computer which might analyze that video and
use it to control a motor-driven installation.

Programming with Pure Data is a unique interaction that is much closer to the experience of manipulating
things in the physical world. The most basic unit of functionality is a box, and the program is formed by
connecting these boxes together into diagrams that both represent the flow of data while actually
performing the operations mapped out in the diagram. The program itself is always running, there is no
separation between writing the program and running the program, and each action takes effect the
moment it is completed.

The community of users and programmers around Pure Data have created additional functions (called
"externals" or "external libraries") which are used for a wide variety of other purposes, such as video
processing, the playback and streaming of MP3s or Quicktime video, the manipulation and display of 3-
dimensional objects and the modeling of virtual physical objects. There is a wide range of external libraries
available which give Pure Data additional features. Just about any kind of programming is feasible using
Pure Data as long as there are externals libraries which provide the most basic units of functionality
required.

The core of Pure Data written and maintained by Miller S. Puckette (http://crca.ucsd.edu/~msp/) and

inrlhiidoc tho wnrl Af manuv doualanare fhttns /fuanu niradatra arn/Y malinn tho whnle narkano vars miich

21
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m Pd Recipe Book -Pure DataTigUHBdT O KT
B A B—ER (F)
% 3,750 (ISBN : 978-4861007804) 2012/2/23%55

ona 8 Pd R N e
Re(ipe — Pum Do T it LS

PV TAINLSY

Book

Jl

/11

\l
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