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This text is prepared for beginner to learn programming in Pure Data. As a goal, fundamentals of

patch programming for Sine wave additive synthesis and wave table synthesis will be learned.
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74 testtone.pd - C:/Program Files/pd/doc/7.stuff/tools @M
File Edit Put Find Windows Media Help

Welcome to Pd ("Pure Data"). You can use this window to
test audio and MIDI connections. To see Pd's DOCUMENTATION,
select "getting started” in the Help menu.

TEST TONES AUDIO INPUT (RMS dB)
muse 2 44 0 0 0 G) 0 0
tone 3 OaL
OFF 69 pitch
. ll II ll IIQNONE
(100 max) AUDIO OUTPUT ON/OFF
MIDI IN [] monitor-inputs input-hipass
notein
= - MIDI OUT :
stripnotg Ct.L”.l. pd audio
5 ?)/ % \?) E:I pd more

<] 9 —
s B Ej pd midi
L]
Pd is Free software under the BSD license. See LICENSE.txt
in the distribution for details.

A—T4FA TR COER

AT 47 (Media) >4 —7 44 & MIDI ®7 A k (Test Audio and MIDI)

ZOHEEIXPd DNy FORIZ/ > T %, TEST TONES O7AR % > % 80 7> 60 |2 L Cuifgery /et A1 >
WREZ 2UEOKTHS. b L, WisMICEH Z 2525813 A7 47 (Media) >4 —7 ¢ 4% E(Audio
Settings) # B & . #4L (delay) Kz K <& (#x21F 100ms->120ms) L CEFGEM R ENHFATE D

T D, ERM I ZWEEIZH 17 34 2 (output device) Tiibl7ed D& IRT 5.

| 5 |

aAY—JLEE®DSP F v U
22 Y= AEEICEDSP ORT R DB, 2 ZICF = v 7 WAD & A —F 1 HERNTN S IRIEICA 5,
AT 4 AEEPHARVB BRI ST = v 7 BA-TVDRE ) D EMERT D, A—F 4 AT A L0
SORHEBINICT = v 7 BADETTh S,

SZ RN

BMIDI #2s Dk
15 mD... =
= MIDI IN
WATFISAA 1: MPK minj T
i #7234 A 1 none i ——— -
ST stripnote ctlin
HE o078 4 AR H e —= T ==
69 124 127 5
:?--'x"/tzbl i) 4] I ﬁl = =
)

MIDI =2 ha—F 28k LT285A813 AT 4 7->MIDI %€ CANT A AEHRET D,
WiZA—FT 44 & MIDI 7 A s %B &, MIDI IN Oy 2 il 45, #4772 < & stripnote O F
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DM MIDI / — & H, Al m T 0 (MRE) REREIND, £T2FH &2 FDT L ctlin
DO FDOEMNZOEADME (0~127), HHIZTF ¥ R TF U N—=NEREIND,

BPd OFOF

Help A ==2—®D7 7 74 (Browser) 75 Pure Data/% 3R L. control examples, audio example
FIEFIZH T THRL TS ERBEMICFESZENTED (L, HETH D), Flimofifaie LT
%, 7Ny FIERREIZ object (A7 V=2 b)) 2#EEX, Zx 27 Y v 27 LT help ZH T 5 & 08 A
TTK b, FXOMEHER B IKN Ny FIZ7 > Tb, Reference 7°5H % object DffiVV a5 L
MTEDLN, TRTHEREINLTWD DT TIEZRV, F£72 reference/Gem/)> b XA DFIEA 72 £ 5
ZENRTED,

=T 4 FRDOF 2a— K U TNELTIE T 4V H—A==2—0 Documentation 2 5 FLOSS
Manual 3% < £ & £ TW5, Computer Music (2B L TIXFRI L & Z A0 55 T& % Programming

Electronic Music in Pd 23412572,

WEETRE A

Targh (RyF L) BEBFEIRICHIT D EHENEEL CEN R R EBHDLDOT, &
BEORNVEDIEAL D, FTAARELDO T A VEIENT HEMELRNZERHDLDOT, 70T T A
Ny F) RTANVZIEITNVT 7 Xy NTHETEMIT L, Ny FIE—2D07 4NV FIZEEDHTRF a2 A
VETANAVFE—EHTICEE, TOFICTXITHO TH LHICT D,

BWOS OEWZ L 5 Ak
RyFIITHFABFTEPNLTEY., OS 2NE > THIRIT AR H D08, IEEMTEIC W TIZ 0S Ik
STRRDHONH D,

BNV T T T —DFIENS A2 T v F v BOT. sampler. pd

~IVTF T T 7P —D35 Pure Data/3. audio. examples/B07. sampler. pd ZBRiT CTH XL 9,

IRV TVENTT = OMEREELER L, 27T v FHETLILENTEL Ny FTHD,
EMDAT A Z—%Bind 2L TERBHESND,

samp le-table

SCRATCH MACHINE

17 | <-- read point in 10@ths of a second

(range 1s ©0-100.) YOU ONLY HEAR OUTPUT

WHEN THIS IS 0-10© AND ACTIVELY CHANGING.
E* 441 convert to SAMPLES (441 samples 1in 0.01 sec)
£ack 0 100

line~ convert smoothly to audio signal --- 44103 samples ---
= read from the table (one second plus three extra
LT S L (the input 1s the index in samples) for 4-point interpolation)

hip~ 5 high pass filter to cut DC
T---"-_

70adbang

ou tput~ B -

"°"|’* dsp read ../sound/voice.wav sample-table
soundfiler
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2. YA DA Sine Wave Generator
BmNumber, object, message, comment M{E LA 0sc001. pd

367 NUMBER (frequency)

osc~ 445 OBJECT (osc)

~ 8.1 MESSAGE (gain)

—
2ol

0BJECT (gain)

.

comment
dac~ OBJECT (audio out)

TlE, SoZL FEETHIENOIHED D, 77 AN (File) >HH (new) 227V v r35L7nr7
LERBAO Y 4 RUBBL, 2z /3y F(patch)d D\ L canvas &), 2 ZIZEE (put) A==
— T#bdt (number, object, message, comment) 725 _XT, TN HEDRWNTWV, TIEKIZRE -
THOL 2 TWVWIH, TNENDOEE (number, object, message 72 &) XA DN HINE D D THESIZ
kBT E D,

ol

F > /3—number : =2
Bz >, ~UVAEZ ETFTICRT v 735 E8TFNRN0L, T ANTZEEZ®ICFKRT 5,

o =
osc~ 440
-

+7 =7 b object :

77T LN D EEREM T, HESNTWD, B TERLIZ/YNy F% object & LTH S Z
EHbTED,

A vt —3 message : 21

BAE°T % X~ %& object (26 VD ZTe7= 9 DER M,
= X comment :

HERZVWNDZENTED, TAT 7y RRENRLT N,

¥ s Dt
L D B S H OIS inlet, FRIOLICIES S D3 H ] outlet TH %, outlet & inlet &
FTORNWTNS ZEICEY, Tur T A0 KET S,
T — FEETE— ROUY Fx

Edit A== —® edit mode #7 V v 7+ 5=, wWEE—F (FOI—Y ) EETE—F (KH
H—=Y) DUV EDL, HmEMATZOmRELZY 75X ITREET— NCT 5, E7T5 & 135
TE— RO x5,
A =T 4 AEFEMEOA L AT

EL7en, £ Y=V DSPIZF =y 72 ANTA—T 4 AEFVREBINDIREIZT D,
H£4HHCIZDSP 24 7127 5,



F =T A A EFERA =V T — X DEN

W DT — 2 IHERLFRENCLDA v —VF =2 LRE LY 7Y o 7AW (44100Hz)
WK TRABET DA —T 4 AEHD 2 BERH D, HHtT2MERDE. T—TFT 4 FE5E2H O HIE
KL TWDZLEHMRT Do EA—T A AEEFEZR S AT V=7 MIEDR ST~ (F ¥ tilde)
MONTNDZ LICHERT D,

8y F O/
osc~ 1 A IR IRE

YA ¥ (BRI 5, MiE) Z/EKT 5 object T, FiE#R(Oscillator) D, 5%k 440 1ZWIHIFEE D
JEWe kA2 R T 051802 TH K< Inlet BT & DHFICEE#D S, —&F LD number ® L& 7
—YNVTETESELEHFNELLEAREREEZ DN TED, T8 T440 H72VIZLTEL,
*~ 5o DA

F—T 4 AE T L THEZIT 9 object TH D (XA v —V 7 —X O ITFHRICK LT 2 HW5),
0IXT 74NV ETODOHETREZEKRL TR, A—T 447 —XIZZZTOIZEIN TV 5D, message (L0
L01EHAELTNS,01%227 U v 735 object DF 74 /L METH-72 078 0.1 I ANEDLD ., 0.1
FEOWMTENFITIND, TROLRSTEERBOENNNIEND, 0227V v 7§D L 0fF0HTRIZR
b, FixLED,
dac~ : A —F ¢ 4 Hi/i(digital to analog conversion)

F—=T 4 AT, 2AKRD inlet I TELDT ¥ XL EEKT,

-FATOFIA

TER 3 o725 edit mode #7 U v 7 LTHEATE—F (RHIA—Y)V) 23 %, —& LD number
440 HIZIZL, Ay k=YD 01227 )y 27 L, DSPIZF =y 72 AL LV A L BEOENHK I Z
5, ¥~UA%Z number ® L TCETICRTZ v 745 EOREmIDENT D E2MHRT 5,



3. BfE - BREMOMME WS  Using graphical elements

MR, RS54 59—, BEROERT 0sc002. pd

(mf [ T[] arrayl
LA x x x *
'I " . ! I- ) i
= = L e
metro 1000 =1 2 ' ! ! \ ) I v
I ; I
e by e |
x 264 R || | || Vo
I ' ' I ! ' ' | ! ! | 1
528 \ c | C |
= [ v v
= frequency - L |l
osc~ 264 ' 1 o . o .
: = |.I s l. |' s I. |. '_I
/ 254 -y ' - ' iy -

tabwrite~ arrayl f"’ i/x 5.655

X 9

dac~

YA LW ORBER B TEETELLIICLT, SHICEDOEFERTT D, put A==2—TH LW
ianZz V2,

hradio : ML I T T T T T Ixpsogmsy

FRICARZ AL T RWATEY, 774V NTIEELS 0026 TETORFENNTS. V40
RE ALy FInG, ZOAHAFIBMFNTND. vradio IFEEICARZ WA TEY  BiEIZR U TH 5,
vslider : FEEL A T A ¥ —

HEZESELTDODATA X —, T 74N FTIEOMND 12T ETET S, 7V v T
BT 4 R BT DEARRT DN TED, T 4 R L THOHMAZ 1R 5
Z &b TED, hslider (ZAKFEFMDAT A X —T, HAgILFE L,
array : 7 L—

(0 7Lro7o/ = s
arrayl
Eat 7 i B —

arrayl

HA L
500
V ez
K X i BT
! .I I- .' l- © kK
1 ' ' ' ! ; C RN Ty
° ' : ' ' . C ROk
! . . N . '
p i [~ 7 LAERR

VAR 2—2H<
Y L O Frl ﬂl ﬁ

BlE ARSI 752ERTDH, 7087 4 Dsize &, T 74/ 5D 100 225 500123 5. WD KE
SEDPDOOLRVRERIND T —XENS 100 S0 5 500 IR D,

bang : Q/*‘Vﬁ‘: ~YTT—

O0HFICOBA> THWHEa TEBIMAO M) =% 5, BRICAND ZLIE N T—EZD
Wz T2 2L b TE D,



toggle : N NTNV=FAr « 7

bang & FEENUA WAL DO bE L TW05DH, 100 DA v E—VHINEZ TRTH, ZZTClHEHEE
ATGA BT —=DHBIZEH ) —EEFEOF A THEEZINZ T\, 72720, 2V —)LdD DSP A A v F &35
THY, BEORIEZ O TWAIZTE R,

#1772 object
tabwrite~ array 41 : {55 DEZ AL
array |24 —7 4 AEH OB EEZ T
metro : A b1/ —LA
RIUMOEMEETRET D2 LEORBTRNIT—EZEZT, A b/ —LDEIK,
+ - IR R
FNENINE, BE, ®R, BRE, =7 4 AEFICHOVIEEIEENENLORIT~Z DT D,

ZONRyFIRIFOFEDR S 264Hz O A %2>V, 264Hz DI H L E 2 AA v FOUID L
TIEVZRED L 9T L TWD, 264Hz 13 F (C) ODETH D,

T, BEOREZEZEZHBIZEZONDEHICT 5. put A== —"Tvslider Z#IRT 5, T 74/ KT
TATA X —Z@PTZLICRVIEMN 0025 127 £ TERT S, % 264 THY, RKAIRIEN 0.5 F
THEOHAONEZLND L HITTD.

BRICGEBFRENR A2 5 X935, put Tarray Zi&IRT 5. 70 /3X7 1 D size &, 7 7 4/ F® 100
M5 500127 5. array ([ZHE B &2 E)E S 72 D object (X tabwrite~ array 4" CTH 5. 7272 LIETE & f
DIRLEFHSEDLIMLENDHD. £ THVIRL U H—%0F 5 object "metro K[l (ms) "% A5,
I, IBE LR (ms) I Y H—Z2 T A hr /) —ATHDH. A b/ —2&EET 57292 bang(
YN EEWTWD. Bang (X NV A—E0F5 A b= THD, Metro THEH (ms) 2% ET D &,
JEHIEIIZ Bang A v E—I R A B VD, metro DTS bang Z AND & JJEA L T MY W —OfkF 030 h
5.

TRV A OSSN L, 2, 3, 4, 5, 6, 7, 8fFELEETIHE, FOEIIIED L HITK
Consnzinrdld. 1, 2, 4, 8BETAHI ZF—TOENEETND Z LR T 5.



4. MIDI )— b+ F o "=k 5%FH MIDI Note Number Scale

BmMIDI / — k2o nN—I2 & BER 0sc002a. pd

. .-ﬂn —
‘:‘
L 2
e wF
L] iy B
i Lk
L | —ﬂ-:‘a
4 P & el
= B
————rl s
— [
a D
-~ o & o o e =3 — -t - - ] - By R B [ [~ %) e i L1 & a ol o |-
TN — 7 G0 L3 e PO md AT == — = P Ed = S o Ch -d = ED P B3 RO Sa OV K G0 G RO S L D S In fa G0 3 ON GO DY CN A0 -2 0D GO ED D @ T
[ e - = o = G O G R e B D e L = L e I T A |
kB EE T T N MR Tl o AR s B .
-Jm:mmh-:-ﬂlﬂxb “-ﬂ—".ﬂt:l.‘—'—'- & -&?w—-m—-ww-ﬂgw —-ml.-wl'.«.-'\.lwml:l:gm =l
= = e = @ =@ = = W =@ @ - am = = @
b el Gk o LD G ) e B e e P o b ek NANANOANNAR NN AN A D S % S D ol el el ] el W] i OO0 D0 O 00
HANMONwEDO S MNMUbLAN D WO S N EATS U OO - N OO WD DS SR RS @S E = R L

E;&ﬁt MIDI /_ INT“//(_
FWNEBETEDLIICLTH LD,
Mtof :MIDI / — b ooN—% JH i Hc 4He (MIDL to frequency)

MIDI (ZHE R IERE T O HBETH D, T EMR TEENEH VIR TW T, MIDI / — FF o
— L9, 440Hz (A) 1269, 147 X —7TI12 8T 5, 85z 2 1E, U TR L+ 5 =

ENRTELHN, A7V =7 b mtof MIDI to frequency) DNAEINTWD,
select (sel) :

inlet DfEE —F U= EMEDNEZRICAHY 45 outlet 235 bang £ 5D, BEIZEE L2 WIEASIT—& A
D outlet MOEAZH T 5, 55 I N o577 message IZIIEEFMEICHEYT A MIDI / — h o R"—2HE

LTW5,
mtof (MIDI to frequency) : MIDI / — b o _R—Z EH I LR 5,

EIIIIIIIII

arrayl
€60 | 62 | 64 | 65 | 67 g9 71 | 72 oo Dot '
MIDI note number N | ! ' N
mtof | " _'. .'. . | .-.
metro 1€)€)EJ.=I Tl B
261.6 e =
=
= frequency p—
osc~ 264
L =
/ 254

tabwrite~ arrayl f"’ i/& 5.066

X 9

dac~



5. YA UEOMEZEEME Adding Sine Wave Harmonics

BNESH (ESHOAYDRARIZLEZEDIY)  0sc002d. pd

(T [ mf TT] x1 2 x3 arrayl
0 —
select © 1 2 3456 7 MIDI note number

VAN L

60 62 64 65 67 65 71 72 oY Ve _'_.'\. A S AW

mtof

- L L

/ 254/ 254 |/ 254

= =
metro 1000

p—
/ 253
/’%_919
=
x. 9
tabwrite~ arrayl dac~

EERD EAET 535y F 0s¢002d. pd

HOHEWEEZD 2/, FOIEDEKREOY A L EEBEDORE S THEKRT S, BIOFNIZ2/%E 3
2D D osc” ZBIML., 2EORY 2 — L& E 215,

TRCOFEMMREFITZENE R CEY (AL O A Ui & ZOMEBOBREO A D ER
Bt LTRBTES, 220, AHNREZIEIIA VOB ERSEZERTO LI ENTE D,
ZOXICLTEEZERT 2 HREMAEERE VI,

BIECIE 3 E TORSEW IV 6 EETHA DI HIICLTHE I,




6. WIET—NVERAWEETDER Wave Table Synthesizer

BERT—JILAaR  Synth001_wt. pd

Pd THEINTWDEHIEBIXY A i osc” & D Z &V phasor” (7 =—H—) THD, [LEDJH
MESEELTIEELTEZLNDDIE, LAY OWEEZT — 7 VKL, ZHE& VR LU L
THAETLZETHD, ZNEEET—7 VAR E VD, pd TIE 1 EHISOEEIX array T L,
phasor” Z{fi > CTH A2,

—WT D&M

array B X, 4% wavetable 12, %A X% 2051 IZRTET D, loadbang 37 v/ I 5Fu—RKL7-
Rl T R U H—%DNT 5 object, #it< message T wavetable sinesum Z 155, sinesum |3fE% (BEEfz
DERFIZ L DRGY) 2oL HH DT, 5l¥E LTT—&H 14X, EREEE, 20bH LIEICHEEORK
Sy OIRMEEZWA~D Z & T A FEORMEREZ>< 5, Z 2 TiE 2051, 1 0.5, 0.33, 0.25 £~
ZET 2051 DT —ZIZ A EEBEE DO E THES TOZE Y FITHWEFE S > TWDH, ZDT —
TN A XTHLH, A&V D RHEBKLE 2T, (2 DREF) +3 DFEE S 2ES, 131, 259, 515,
1027, 2051 72 & TH 5,

DA E—VEFEITE—RTIZ Y v 7925 L wavetable [ZIRIEDEM S22, IO KIRIE X
1282 TCLEY, BARFIZOTAZEBZ 9, £ 2 T wavetable normalize DA vt —T%k0 | &K
PRIEDY 1 LINIZINE 2 L9 1ITT 5,

W DFEAH L

DT =R EBRTEHA TV =7 M tabreadd TH D, T D tabreadd X arrayl OEZFHAID b
DTHD, TDI=WHIZ phasor & A%, phasor (£ 0205 1 £ TOEALEZRE LB T KT,
DZEVWRTHD, ZOHNZE 2048 5L T1 2MAD I ETLND 2049 Oy RS, ZiiTk-
T wavetable OREIEZNAICEZR L, TR TRIBEZFHAIMY . A0 IRT, o7 o FEEEK
@Fﬁf?’f‘?ﬁﬁﬁﬂ@ RIS T L B BT B2V O T, tabreadd [IMHFME NG E SN D BEIC - TE

LAY FE KD 3o WES A LE L LTWD, O phasor DAY HTEEESRIE T LV,
index & 4T 7z array (7B 37 4 Ty O#HiPHAZ 2048 £TIZT %) ZHET D,

T =T NREOER (FHEOTZD)

W2 MANT 27 — 7 VO RE ST 23 (72 & 21F 2051) fEOHPAIL 0 ~ 2742 (= & Z1E 0~2050)

phasor O#RMEIL 2" (7 & 21X 2048) . EOFMHIT 1 ~ 21 (7o & Z1F 1~2049)

wavetable D EIZ~ T AH =Y IV EEWNTT LT EEBEORIEN T LD T, SFEFIFRIKEOE 2 M
ZEMTED, sinesum, normalize A v —%27 U v r743E, wORENELEND,
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index

- E.HHHH /

select01234SGL

R A kE

65 | 67

L — mtof MIDI note number
crgetro 1000

261.6 volume
L = wavetable
fhasor~ - 1
= loadbang
Ih 2048 Y
_— wavetable sinesum 2651 1 6.5 0.33 0.25; |/
tabreadd~ wavetab1:= wavetable normalize \\h*‘\
l / 254
tabwrite~ index I \,__.\
. ‘....
r“\_ 1 »
Eas ) 2050

BEReT—TJILEAR Synth001_wt. pd

7. YT RXvF, FT7APMF 73> Sub Patch and Abstraction

Wy FoERE

BEREZMA D T LIy FITHHEL, AO6< D, Ny TF i d Ly, Ny FEeiFfMLE
DT H7021E, Ny FEEHBICHEIL TN ZENTE D, ZUZiE subpatch (7 /3y F) &
Abstraction (77 A2 5273 ay) LW HFERD S,
W7 Ry F

7Ny F I object TERKIRFIC pd<ZZ >t & L CHIIICE YA RTZ AILD, £ I T D EHiiclex v
INAMBAL, AN LTinlet A7V =7 v, HH1E LCoutlet A7 V=7 b EWTIERT S & £
HAFR7ZJAIZ inlet & outlet 23 pd ##A 7 2 =7 FO ETIZBNDDTT — X REFITZEZTRIFEL
Shb, B8E 5% %A1 inlet~, outlet~% %

YT Ny FIXEONRy FORETTHEDIL, 77 A0 E LTUIRIZE AR, LERSTTZ 7 A LD
EHITEMEC R D0, Wi 0>|3'%‘3 FEE 2 —F 20 ERH D,

—EOL S THLH TRy FITRT DA T pd##HE AT L, FIHRENEHNELB LIZWEDE T v
&= T 5,

ZZTIEERNCHIECEE Y b — L OEsE 7 )y F14k (pd amp) T 5,
WY 7Ry FO—HEB Ny FITERR

ZOEIEH TNy FT DHAE. ATA X =T EOBERITB Ry FICERTHILERDH D, T2
THIT Ry FOT T 4 2T T, ‘BN TFICERR 2F v 7 L, P X2 LR RIEZND
oy RV HFIZIND 5, ZOFIETIIA T A X — 2 NIV D 2 E TR Ay FRLRRIND,

11



< EIIIIIIIII

select ©1 234567
AR mamp -1/... - O HEM
60 62 64 | 65 67 | 69 | 71 | 72 7 BE EE #8F
2747 qUFY AT
L - mtof  MIDI note number
metro 1000
T 261.6
hasor-=
= loadbang
*~. 2048
—~ 1| ; ,
wavetable sinesum 2051 1 ©.5 ¢ inlet~
/abread4~ uavetab1e= wavetable normalize
volume
tabwrite~ index pd amp
/ 254
volume
dac-
Synth001_wt_a. pd /Xy FO—EEY TNy FILT 5 H#J/%y F pd amp

My 7ANT Vv ay

ER LTIy FEEDEEA TV =7 M elpd, ZNRTT7ANT 72 arThd,

73w F NI inlet, inlet~, outlet, outlet~% B\ T.pd 7 7 A /L & L TERIFET 5, RIZH 2723y F & 1E
L, A7 Y= FELTRGFEZ 7 ANVESRT D, £9 72 & inlet & outlet Z U THefET 2 Z &8
T& %,

PTRy FITH Ny T L& —HICBEBRINTHALLITRA 20O T, BAHOBRIZZOREa Y —7 5
MERH D, TIUIK L, TTARNTZ 7 v a VFAROAT7 V=27 b LTEOEEMBZHFERH D5,

Wit#E 2294 Hiding patch cords

VTN F TTARNT 7 arOIEHTRy FEAEBT 52 LR TEz, EOMEITHRODT HbH
LEXThb, send(s), receive(r), send (s7), receive” (r"), ZH 5 & send 725 receive T — & )
EENDLDOT, fENS T ENTED,
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