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1 COPYING

GNU GENERAL PUBLIC LICENSE
Vers ion 3 , 29 June 2007

Copyright (C) 2007 Free Software Foundation , Inc . <http :// f s f . org/>
5 Everyone i s permitted to copy and d i s t r i b u t e verbatim cop i e s

o f t h i s l i c e n s e document , but changing i t i s not a l lowed .

Preamble

10 The GNU General Publ ic L i cense i s a f r e e , c opy l e f t l i c e n s e f o r
so f tware and other k inds o f works .
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The l i c e n s e s f o r most so f tware and other p r a c t i c a l works are des igned
to take away your freedom to share and change the works . By contras t ,

15 the GNU General Publ ic L i cense i s intended to guarantee your freedom to
share and change a l l v e r s i on s o f a program−−to make sure i t remains f r e e
so f tware f o r a l l i t s u s e r s . We, the Free Software Foundation , use the
GNU General Publ ic L i cense f o r most o f our so f tware ; i t a pp l i e s a l s o to
any other work r e l e a s e d t h i s way by i t s authors . You can apply i t to

20 your programs , too .

When we speak o f f r e e so ftware , we are r e f e r r i n g to freedom , not
p r i c e . Our General Publ ic L i c en s e s are des igned to make sure that you
have the freedom to d i s t r i b u t e cop i e s o f f r e e so f tware ( and charge f o r

25 them i f you wish ) , that you r e c e i v e source code or can get i t i f you
want i t , that you can change the so f tware or use p i e c e s o f i t in new
f r e e programs , and that you know you can do these th ing s .

To pro t e c t your r i gh t s , we need to prevent o the r s from denying you
30 the se r i g h t s or ask ing you to sur render the r i g h t s . Therefore , you have

c e r t a i n r e s p o n s i b i l i t i e s i f you d i s t r i b u t e cop i e s o f the so ftware , or i f
you modify i t : r e s p o n s i b i l i t i e s to r e sp e c t the freedom of o the r s .

For example , i f you d i s t r i b u t e cop i e s o f such a program , whether
35 g r a t i s or f o r a fee , you must pass on to the r e c i p i e n t s the same

freedoms that you r e c e i v ed . You must make sure that they , too , r e c e i v e
or can get the source code . And you must show them these terms so they
know th e i r r i g h t s .

40 Developers that use the GNU GPL pro t e c t your r i g h t s with two s t ep s :
(1 ) a s s e r t copyr ight on the software , and (2 ) o f f e r you t h i s L i cense
g i v i ng you l e g a l permis s ion to copy , d i s t r i b u t e and/ or modify i t .

For the deve lopers ’ and authors ’ p ro tec t i on , the GPL c l e a r l y exp l a i n s
45 that the re i s no warranty f o r t h i s f r e e so f tware . For both users ’ and

authors ’ sake , the GPL r e qu i r e s that modi f i ed v e r s i on s be marked as
changed , so that t h e i r problems w i l l not be a t t r i bu t ed e r roneous ly to
authors o f prev ious v e r s i on s .

50 Some dev i c e s are des igned to deny us e r s a c c e s s to i n s t a l l or run
modi f i ed v e r s i on s o f the so f tware i n s i d e them , although the manufacturer
can do so . This i s fundamental ly incompat ib le with the aim o f
p ro t e c t i ng users ’ freedom to change the so f tware . The sys temat i c
pattern o f such abuse occurs in the area o f products f o r i n d i v i d u a l s to

55 use , which i s p r e c i s e l y where i t i s most unacceptable . Therefore , we
have des igned t h i s v e r s i on o f the GPL to p roh i b i t the p r a c t i c e f o r those
products . I f such problems a r i s e s u b s t a n t i a l l y in other domains , we
stand ready to extend t h i s p r ov i s i on to those domains in fu tu r e v e r s i on s
o f the GPL, as needed to p ro t e c t the freedom of u s e r s .

60

Fina l ly , every program i s threatened cons tant ly by so f tware patents .
S ta t e s should not a l low patents to r e s t r i c t development and use o f
so f tware on genera l −purpose computers , but in those that do , we wish to
avoid the s p e c i a l danger that patents app l i ed to a f r e e program could

65 make i t e f f e c t i v e l y p rop r i e t a ry . To prevent th i s , the GPL as su r e s that
patents cannot be used to render the program non− f r e e .

The p r e c i s e terms and cond i t i on s f o r copying , d i s t r i b u t i o n and
mod i f i c a t i on f o l l ow .
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70

TERMS AND CONDITIONS

0 . De f i n i t i o n s .

75 ”This L i cense ” r e f e r s to ve r s i on 3 o f the GNU General Publ ic L i cense .

”Copyright ” a l s o means copyr ight − l i k e laws that apply to other k inds o f
works , such as semiconductor masks .

80 ”The Program” r e f e r s to any copyr i gh tab l e work l i c e n s e d under t h i s
L i cense . Each l i c e n s e e i s addressed as ”you ” . ” L i c en s e e s ” and
” r e c i p i e n t s ” may be i nd i v i d u a l s or o r gan i z a t i on s .

To ”modify” a work means to copy from or adapt a l l or part o f the work
85 in a f a sh i on r e qu i r i n g copyr ight permiss ion , other than the making o f an

exact copy . The r e s u l t i n g work i s c a l l e d a ”modi f i ed ve r s i on ” o f the
e a r l i e r work or a work ”based on” the e a r l i e r work .

A ” covered work” means e i t h e r the unmodif ied Program or a work based
90 on the Program .

To ”propagate ” a work means to do anything with i t that , without
permiss ion , would make you d i r e c t l y or s e c onda r i l y l i a b l e f o r
in f r ingement under app l i c ab l e copyr ight law , except execut ing i t on a

95 computer or modifying a p r i va t e copy . Propagation i n c l ud e s copying ,
d i s t r i b u t i o n ( with or without mod i f i c a t i on ) , making a v a i l a b l e to the
publ ic , and in some coun t r i e s other a c t i v i t i e s as we l l .

To ”convey” a work means any kind o f propagat ion that enab l e s other
100 pa r t i e s to make or r e c e i v e cop i e s . Mere i n t e r a c t i o n with a user through

a computer network , with no t r a n s f e r o f a copy , i s not conveying .

An i n t e r a c t i v e user i n t e r f a c e d i s p l a y s ”Appropriate Legal Not i ce s ”
to the extent that i t i n c l ud e s a convenient and prominently v i s i b l e

105 f e a t u r e that (1 ) d i s p l a y s an appropr ia t e copyr ight not i ce , and (2 )
t e l l s the user that the re i s no warranty f o r the work ( except to the
extent that war rant i e s are provided ) , that l i c e n s e e s may convey the
work under t h i s License , and how to view a copy o f t h i s L i cense . I f
the i n t e r f a c e p r e s en t s a l i s t o f user commands or opt ions , such as a

110 menu , a prominent item in the l i s t meets t h i s c r i t e r i o n .

1 . Source Code .

The ” source code” f o r a work means the p r e f e r r e d form o f the work
115 f o r making mod i f i c a t i on s to i t . ”Object code” means any non− source

form o f a work .

A ”Standard I n t e r f a c e ” means an i n t e r f a c e that e i t h e r i s an o f f i c i a l
standard de f ined by a recogn i z ed standards body , or , in the case o f

120 i n t e r f a c e s s p e c i f i e d f o r a p a r t i c u l a r programming language , one that
i s wide ly used among deve l ope r s working in that language .

The ”System L i b r a r i e s ” o f an executab l e work inc lude anything , other
than the work as a whole , that ( a ) i s inc luded in the normal form o f

125 packaging a Major Component , but which i s not part o f that Major
Component , and (b) s e r v e s only to enable use o f the work with that
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Major Component , or to implement a Standard I n t e r f a c e f o r which an
implementation i s a v a i l a b l e to the pub l i c in source code form . A
”Major Component” , in t h i s context , means a major e s s e n t i a l component

130 ( kerne l , window system , and so on ) o f the s p e c i f i c opera t ing system
( i f any ) on which the executab l e work runs , or a compi le r used to
produce the work , or an ob j e c t code i n t e r p r e t e r used to run i t .

The ”Corresponding Source ” f o r a work in ob j e c t code form means a l l
135 the source code needed to generate , i n s t a l l , and ( f o r an executab l e

work ) run the ob j e c t code and to modify the work , i n c l ud ing s c r i p t s to
c on t r o l those a c t i v i t i e s . However , i t does not in c lude the work ’ s
System L ib ra r i e s , or genera l −purpose t o o l s or g en e r a l l y a v a i l a b l e f r e e
programs which are used unmodif ied in per forming those a c t i v i t i e s but

140 which are not part o f the work . For example , Corresponding Source
i n c l ud e s i n t e r f a c e d e f i n i t i o n f i l e s a s s o c i a t ed with source f i l e s f o r
the work , and the source code f o r shared l i b r a r i e s and dynamical ly
l i nked subprograms that the work i s s p e c i f i c a l l y des igned to requ i r e ,
such as by int imate data communication or c on t r o l f low between those

145 subprograms and other par t s o f the work .

The Corresponding Source need not in c lude anything that u s e r s
can r egene ra t e automat i ca l l y from other par t s o f the Corresponding
Source .

150

The Corresponding Source f o r a work in source code form i s that
same work .

2 . Bas ic Permiss ions .
155

Al l r i g h t s granted under t h i s L i cense are granted f o r the term o f
copyr ight on the Program , and are i r r e v o c ab l e provided the s ta t ed
cond i t i on s are met . This L i cense e x p l i c i t l y a f f i rm s your un l imited
permis s ion to run the unmodif ied Program . The output from running a

160 covered work i s covered by t h i s L i cense only i f the output , g iven i t s
content , c o n s t i t u t e s a covered work . This L i cense acknowledges your
r i g h t s o f f a i r use or other equ iva l ent , as provided by copyr ight law .

You may make , run and propagate covered works that you do not
165 convey , without cond i t i on s so long as your l i c e n s e otherwi se remains

in f o r c e . You may convey covered works to o the r s f o r the s o l e purpose
o f having them make mod i f i c a t i on s e x c l u s i v e l y f o r you , or prov ide you
with f a c i l i t i e s f o r running those works , provided that you comply with
the terms o f t h i s L i cense in conveying a l l mate r i a l f o r which you do

170 not c on t r o l copyr ight . Those thus making or running the covered works
f o r you must do so e x c l u s i v e l y on your beha l f , under your d i r e c t i o n
and contro l , on terms that p r oh i b i t them from making any cop i e s o f
your copyr ighted mate r i a l ou t s id e t h e i r r e l a t i o n s h i p with you .

175 Conveying under any other c i r cumstances i s permitted s o l e l y under
the cond i t i on s s ta t ed below . Sub l i c en s i ng i s not a l lowed ; s e c t i o n 10
makes i t unnecessary .

3 . Pro tec t ing Users ’ Legal Rights From Anti−Circumvention Law .
180

No covered work s h a l l be deemed part o f an e f f e c t i v e t e c hno l o g i c a l
measure under any app l i c ab l e law f u l f i l l i n g o b l i g a t i o n s under a r t i c l e
11 o f the WIPO copyr ight t r ea ty adopted on 20 December 1996 , or

5
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s im i l a r laws p r oh i b i t i n g or r e s t r i c t i n g c ircumvent ion o f such
185 measures .

When you convey a covered work , you waive any l e g a l power to f o rb i d
c i rcumvent ion o f t e c hno l o g i c a l measures to the extent such c ircumvent ion
i s e f f e c t e d by e x e r c i s i n g r i g h t s under t h i s L i cense with r e sp e c t to

190 the covered work , and you d i s c l a im any i n t en t i on to l im i t opera t i on or
mod i f i c a t i on o f the work as a means o f en fo rc ing , aga in s t the work ’ s
users , your or th i rd pa r t i e s ’ l e g a l r i g h t s to f o rb i d c i rcumvent ion o f
t e c hno l o g i c a l measures .

195 4 . Conveying Verbatim Copies .

You may convey verbatim cop i e s o f the Program ’ s source code as you
r e c e i v e i t , in any medium , provided that you consp i cuous ly and
approp r i a t e l y pub l i sh on each copy an appropr ia t e copyr ight no t i c e ;

200 keep i n t a c t a l l n o t i c e s s t a t i n g that t h i s L i cense and any
non−permi s s i v e terms added in accord with s e c t i o n 7 apply to the code ;
keep i n t a c t a l l n o t i c e s o f the absence o f any warranty ; and g ive a l l
r e c i p i e n t s a copy o f t h i s L i cense along with the Program .

205 You may charge any p r i c e or no p r i c e f o r each copy that you convey ,
and you may o f f e r support or warranty p ro t e c t i on f o r a f e e .

5 . Conveying Modif ied Source Vers ions .

210 You may convey a work based on the Program , or the mod i f i c a t i on s to
produce i t from the Program , in the form o f source code under the
terms o f s e c t i o n 4 , provided that you a l s o meet a l l o f the se c ond i t i on s :

a ) The work must car ry prominent no t i c e s s t a t i n g that you modi f i ed
215 i t , and g iv ing a r e l e van t date .

b ) The work must car ry prominent no t i c e s s t a t i n g that i t i s
r e l e a s e d under t h i s L i cense and any cond i t i on s added under s e c t i o n
7 . This requirement mod i f i e s the requirement in s e c t i o n 4 to

220 ”keep i n t a c t a l l n o t i c e s ” .

c ) You must l i c e n s e the e n t i r e work , as a whole , under t h i s
L i cense to anyone who comes in to po s s e s s i on o f a copy . This
L i cense w i l l t h e r e f o r e apply , a long with any app l i c ab l e s e c t i o n 7

225 add i t i o na l terms , to the whole o f the work , and a l l i t s parts ,
r e g a r d l e s s o f how they are packaged . This L i cense g i v e s no
permis s ion to l i c e n s e the work in any other way , but i t does not
i n v a l i d a t e such permis s ion i f you have s epa r a t e l y r e c e i v ed i t .

230 d) I f the work has i n t e r a c t i v e user i n t e r f a c e s , each must d i sp l ay
Appropriate Legal Not i ce s ; however , i f the Program has i n t e r a c t i v e
i n t e r f a c e s that do not d i sp l ay Appropriate Legal Not ices , your
work need not make them do so .

235 A compi la t ion o f a covered work with other s epara t e and independent
works , which are not by t h e i r nature ex t en s i on s o f the covered work ,
and which are not combined with i t such as to form a l a r g e r program ,
in or on a volume o f a s to rage or d i s t r i b u t i o n medium , i s c a l l e d an
” aggregate ” i f the compi la t ion and i t s r e s u l t i n g copyr ight are not

240 used to l im i t the a c c e s s or l e g a l r i g h t s o f the compi lat ion ’ s u s e r s

6
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beyond what the i nd i v i dua l works permit . I n c l u s i o n o f a covered work
in an aggregate does not cause t h i s L i cense to apply to the other
par t s o f the aggregate .

245 6 . Conveying Non−Source Forms .

You may convey a covered work in ob j e c t code form under the terms
o f s e c t i o n s 4 and 5 , provided that you a l s o convey the
machine− r eadab le Corresponding Source under the terms o f t h i s License ,

250 in one o f the se ways :

a ) Convey the ob j e c t code in , or embodied in , a phy s i c a l product
( i n c l ud ing a phy s i c a l d i s t r i b u t i o n medium) , accompanied by the
Corresponding Source f i x ed on a durable phy s i c a l medium

255 cus tomar i ly used f o r so f tware in te rchange .

b) Convey the ob j e c t code in , or embodied in , a phy s i c a l product
( i n c l ud ing a phy s i c a l d i s t r i b u t i o n medium) , accompanied by a
wr i t t en o f f e r , v a l i d f o r at l e a s t three years and va l i d f o r as

260 long as you o f f e r spare par t s or customer support f o r that product
model , to g ive anyone who po s s e s s e s the ob j e c t code e i t h e r (1 ) a
copy o f the Corresponding Source f o r a l l the so f tware in the
product that i s covered by t h i s License , on a durable phy s i c a l
medium customar i ly used f o r so f tware interchange , f o r a p r i c e no

265 more than your rea sonab l e co s t o f phy s i c a l l y per forming t h i s
conveying o f source , or (2 ) a c c e s s to copy the
Corresponding Source from a network s e r v e r at no charge .

c ) Convey i nd i v i dua l c op i e s o f the ob j e c t code with a copy o f the
270 wr i t t en o f f e r to prov ide the Corresponding Source . This

a l t e r n a t i v e i s a l lowed only o c c a s i o n a l l y and noncommercial ly , and
only i f you r e c e i v ed the ob j e c t code with such an o f f e r , in accord
with subs e c t i on 6b .

275 d) Convey the ob j e c t code by o f f e r i n g ac c e s s from a des ignated
p lace ( g r a t i s or f o r a charge ) , and o f f e r equ iva l en t a c c e s s to the
Corresponding Source in the same way through the same p lace at no
f u r t h e r charge . You need not r e qu i r e r e c i p i e n t s to copy the
Corresponding Source along with the ob j e c t code . I f the p lace to

280 copy the ob j e c t code i s a network se rver , the Corresponding Source
may be on a d i f f e r e n t s e r v e r ( operated by you or a th i rd party )
that supports equ iva l en t copying f a c i l i t i e s , provided you maintain
c l e a r d i r e c t i o n s next to the ob j e c t code say ing where to f i nd the
Corresponding Source . Regard le s s o f what s e r v e r hos t s the

285 Corresponding Source , you remain ob l i g a t ed to ensure that i t i s
a v a i l a b l e f o r as long as needed to s a t i s f y these requ i rements .

e ) Convey the ob j e c t code us ing peer −to−peer t ransmis s ion , provided
you inform other pee r s where the ob j e c t code and Corresponding

290 Source o f the work are being o f f e r e d to the gene ra l pub l i c at no
charge under subse c t i on 6d .

A separab l e por t i on o f the ob j e c t code , whose source code i s excluded
from the Corresponding Source as a System Library , need not be

295 i nc luded in conveying the ob j e c t code work .

A ”User Product” i s e i t h e r (1 ) a ”consumer product ” , which means any

7
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t ang i b l e pe r sona l property which i s normally used f o r persona l , fami ly ,
or household purposes , or (2 ) anything des igned or so ld f o r i n co rpo ra t i on

300 i n to a dwe l l i ng . In determining whether a product i s a consumer product ,
doubt fu l c a s e s s h a l l be r e s o l v ed in favor o f coverage . For a p a r t i c u l a r
product r e c e i v ed by a p a r t i c u l a r user , ” normally used” r e f e r s to a
t yp i c a l or common use o f that c l a s s o f product , r e g a r d l e s s o f the s t a tu s
o f the p a r t i c u l a r user or o f the way in which the p a r t i c u l a r user

305 a c tua l l y uses , or expect s or i s expected to use , the product . A product
i s a consumer product r e g a r d l e s s o f whether the product has s ub s t an t i a l
commercial , i n d u s t r i a l or non−consumer uses , un l e s s such uses r ep r e s en t
the only s i g n i f i c a n t mode o f use o f the product .

310 ” I n s t a l l a t i o n In format ion ” f o r a User Product means any methods ,
procedures , au tho r i z a t i on keys , or other in fo rmat ion r equ i r ed to i n s t a l l
and execute modi f i ed v e r s i on s o f a covered work in that User Product from
a modi f i ed ve r s i on o f i t s Corresponding Source . The in fo rmat ion must
s u f f i c e to ensure that the cont inued func t i on ing o f the modi f i ed ob j e c t

315 code i s in no case prevented or i n t e r f e r e d with s o l e l y because
mod i f i c a t i on has been made .

I f you convey an ob j e c t code work under t h i s s e c t i o n in , or with , or
s p e c i f i c a l l y f o r use in , a User Product , and the conveying occurs as

320 part o f a t r an sa c t i on in which the r i g h t o f po s s e s s i on and use o f the
User Product i s t r a n s f e r r e d to the r e c i p i e n t in pe rpe tu i ty or f o r a
f i x ed term ( r e g a r d l e s s o f how the t r an sa c t i on i s cha r a c t e r i z ed ) , the
Corresponding Source conveyed under t h i s s e c t i o n must be accompanied
by the I n s t a l l a t i o n In format ion . But t h i s requirement does not apply

325 i f n e i t h e r you nor any th i rd party r e t a i n s the a b i l i t y to i n s t a l l
modi f i ed ob j e c t code on the User Product ( f o r example , the work has
been i n s t a l l e d in ROM) .

The requirement to prov ide I n s t a l l a t i o n In format ion does not in c lude a
330 requirement to cont inue to prov ide support s e r v i c e , warranty , or updates

f o r a work that has been modi f i ed or i n s t a l l e d by the r e c i p i e n t , or f o r
the User Product in which i t has been modi f i ed or i n s t a l l e d . Access to a
network may be denied when the mod i f i c a t i on i t s e l f ma t e r i a l l y and
adve r s e l y a f f e c t s the opera t i on o f the network or v i o l a t e s the r u l e s and

335 p ro t o c o l s f o r communication ac ro s s the network .

Corresponding Source conveyed , and I n s t a l l a t i o n In format ion provided ,
in accord with t h i s s e c t i o n must be in a format that i s pub l i c l y
documented ( and with an implementation a v a i l a b l e to the pub l i c in

340 source code form ) , and must r e qu i r e no s p e c i a l password or key f o r
unpacking , read ing or copying .

7 . Addi t iona l Terms .

345 ”Addi t iona l pe rmi s s i ons ” are terms that supplement the terms o f t h i s
L i cense by making except i on s from one or more o f i t s c ond i t i on s .
Addi t iona l pe rmi s s i ons that are app l i c ab l e to the e n t i r e Program s h a l l
be t r ea t ed as though they were inc luded in t h i s License , to the extent
that they are va l i d under app l i c ab l e law . I f add i t i o na l pe rmi s s i ons

350 apply only to part o f the Program , that part may be used s epa r a t e l y
under those permiss ions , but the e n t i r e Program remains governed by
t h i s L i cense without regard to the add i t i o na l pe rmi s s i ons .

When you convey a copy o f a covered work , you may at your opt ion

8
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355 remove any add i t i o na l pe rmi s s i ons from that copy , or from any part o f
i t . ( Addi t iona l pe rmi s s i ons may be wr i t t en to r e qu i r e t h e i r own
removal in c e r t a i n ca s e s when you modify the work . ) You may p lace
add i t i o na l pe rmi s s i ons on mater ia l , added by you to a covered work ,
f o r which you have or can g ive appropr ia t e copyr ight permis s ion .

360

Notwithstanding any other p r ov i s i on o f t h i s License , f o r mate r i a l you
add to a covered work , you may ( i f author i zed by the copyr ight ho lde r s o f
that mate r i a l ) supplement the terms o f t h i s L i cense with terms :

365 a ) Disc la iming warranty or l im i t i n g l i a b i l i t y d i f f e r e n t l y from the
terms o f s e c t i o n s 15 and 16 o f t h i s L i cense ; or

b) Requir ing p r e s e r va t i on o f s p e c i f i e d rea sonab l e l e g a l n o t i c e s or
author a t t r i b u t i o n s in that mate r i a l or in the Appropriate Legal

370 Not ice s d i sp l ayed by works conta in ing i t ; or

c ) Proh ib i t i ng mi s r ep r e s en ta t i on o f the o r i g i n o f that mater ia l , or
r e qu i r i n g that modi f i ed v e r s i on s o f such mate r i a l be marked in
rea sonab l e ways as d i f f e r e n t from the o r i g i n a l v e r s i on ; or

375

d) Limit ing the use f o r pub l i c i t y purposes o f names o f l i c e n s o r s or
authors o f the mate r i a l ; or

e ) Dec l in ing to grant r i g h t s under trademark law f o r use o f some
380 t rade names , trademarks , or s e r v i c e marks ; or

f ) Requir ing i ndemn i f i c a t i on o f l i c e n s o r s and authors o f that
mate r i a l by anyone who conveys the mate r i a l ( or modi f i ed v e r s i on s o f
i t ) with con t ra c tua l assumptions o f l i a b i l i t y to the r e c i p i e n t , f o r

385 any l i a b i l i t y that these con t r a c tua l assumptions d i r e c t l y impose on
those l i c e n s o r s and authors .

Al l other non−permi s s i v e add i t i ona l terms are cons ide r ed ” f u r t h e r
r e s t r i c t i o n s ” with in the meaning o f s e c t i o n 10 . I f the Program as you

390 r e c e i v ed i t , or any part o f i t , conta in s a no t i c e s t a t i n g that i t i s
governed by t h i s L i cense along with a term that i s a f u r t h e r
r e s t r i c t i o n , you may remove that term . I f a l i c e n s e document conta in s
a f u r t h e r r e s t r i c t i o n but permits r e l i c e n s i n g or conveying under t h i s
License , you may add to a covered work mate r i a l governed by the terms

395 o f that l i c e n s e document , provided that the f u r t h e r r e s t r i c t i o n does
not su rv iv e such r e l i c e n s i n g or conveying .

I f you add terms to a covered work in accord with t h i s s e c t i on , you
must place , in the r e l e van t source f i l e s , a statement o f the

400 add i t i o na l terms that apply to those f i l e s , or a no t i c e i nd i c a t i n g
where to f i nd the app l i c ab l e terms .

Addi t iona l terms , pe rmi s s i v e or non−permiss ive , may be s ta t ed in the
form o f a s epa r a t e l y wr i t t en l i c e n s e , or s ta t ed as except i on s ;

405 the above requi rements apply e i t h e r way .

8 . Termination .

You may not propagate or modify a covered work except as exp r e s s l y
410 provided under t h i s L i cense . Any attempt otherwi s e to propagate or

modify i t i s void , and w i l l automat i ca l l y terminate your r i g h t s under

9
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t h i s L i cense ( i n c l ud ing any patent l i c e n s e s granted under the th i rd
paragraph o f s e c t i o n 11) .

415 However , i f you cease a l l v i o l a t i o n o f t h i s License , then your
l i c e n s e from a pa r t i c u l a r copyr ight ho lder i s r e i n s t a t e d ( a )
p r ov i s i o n a l l y , un l e s s and un t i l the copyr ight ho lder e x p l i c i t l y and
f i n a l l y te rminates your l i c e n s e , and (b) permanently , i f the copyr ight
ho lder f a i l s to no t i f y you o f the v i o l a t i o n by some reasonab l e means

420 p r i o r to 60 days a f t e r the c e s s a t i o n .

Moreover , your l i c e n s e from a pa r t i c u l a r copyr ight ho lder i s
r e i n s t a t e d permanently i f the copyr ight ho lder n o t i f i e s you o f the
v i o l a t i o n by some reasonab l e means , t h i s i s the f i r s t time you have

425 r e c e i v ed no t i c e o f v i o l a t i o n o f t h i s L i cense ( f o r any work ) from that
copyr ight holder , and you cure the v i o l a t i o n p r i o r to 30 days a f t e r
your r e c e i p t o f the no t i c e .

Termination o f your r i g h t s under t h i s s e c t i o n does not terminate the
430 l i c e n s e s o f p a r t i e s who have r e c e i v ed cop i e s or r i g h t s from you under

t h i s L i cense . I f your r i g h t s have been terminated and not permanently
r e i n s t a t ed , you do not qu a l i f y to r e c e i v e new l i c e n s e s f o r the same
mate r i a l under s e c t i o n 10 .

435 9 . Acceptance Not Required f o r Having Copies .

You are not r equ i r ed to accept t h i s L i cense in order to r e c e i v e or
run a copy o f the Program . Anc i l l a r y propagat ion o f a covered work
occur r ing s o l e l y as a consequence o f us ing peer −to−peer t ransmi s s i on

440 to r e c e i v e a copy l i k ew i s e does not r e qu i r e acceptance . However ,
nothing other than t h i s L i cense grants you permis s ion to propagate or
modify any covered work . These a c t i on s i n f r i n g e copyr ight i f you do
not accept t h i s L i cense . Therefore , by modifying or propagat ing a
covered work , you i nd i c a t e your acceptance o f t h i s L i cense to do so .

445

10 . Automatic L i c ens ing o f Downstream Rec ip i en t s .

Each time you convey a covered work , the r e c i p i e n t automat i ca l l y
r e c e i v e s a l i c e n s e from the o r i g i n a l l i c e n s o r s , to run , modify and

450 propagate that work , sub j e c t to t h i s L i cense . You are not r e s p on s i b l e
f o r en f o r c i ng compliance by th i rd p a r t i e s with t h i s L i cense .

An ” en t i t y t r an sa c t i on ” i s a t r an sa c t i on t r a n s f e r r i n g con t r o l o f an
organ i za t i on , or s u b s t a n t i a l l y a l l a s s e t s o f one , or subd iv id ing an

455 organ i za t i on , or merging o r gan i z a t i on s . I f propagat ion o f a covered
work r e s u l t s from an en t i t y t ransac t i on , each party to that
t r an sa c t i on who r e c e i v e s a copy o f the work a l s o r e c e i v e s whatever
l i c e n s e s to the work the party ’ s p r edec e s s o r in i n t e r e s t had or could
g ive under the prev ious paragraph , p lus a r i g h t to po s s e s s i on o f the

460 Corresponding Source o f the work from the pr edec e s so r in i n t e r e s t , i f
the p r edec e s s o r has i t or can get i t with rea sonab l e e f f o r t s .

You may not impose any f u r t h e r r e s t r i c t i o n s on the e x e r c i s e o f the
r i g h t s granted or a f f i rmed under t h i s L i cense . For example , you may

465 not impose a l i c e n s e fee , roya l ty , or other charge f o r e x e r c i s e o f
r i g h t s granted under t h i s License , and you may not i n i t i a t e l i t i g a t i o n
( i n c l ud ing a cros s −c la im or counterc la im in a l awsu i t ) a l l e g i n g that
any patent c la im i s i n f r i n g e d by making , using , s e l l i n g , o f f e r i n g f o r
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sa l e , or import ing the Program or any por t i on o f i t .
470

11 . Patents .

A ” con t r i bu to r ” i s a copyr ight ho lder who au tho r i z e s use under t h i s
L i cense o f the Program or a work on which the Program i s based . The

475 work thus l i c e n s e d i s c a l l e d the contr ibutor ’ s ” con t r i bu to r v e r s i on ” .

A contr ibutor ’ s ” e s s e n t i a l patent c la ims ” are a l l patent c la ims
owned or c on t r o l l e d by the cont r ibutor , whether a l r eady acqu i red or
h e r e a f t e r acquired , that would be i n f r i n g e d by some manner , permitted

480 by t h i s License , o f making , using , or s e l l i n g i t s c on t r i bu to r ver s ion ,
but do not in c lude c la ims that would be i n f r i n g e d only as a
consequence o f f u r t h e r mod i f i c a t i on o f the con t r i bu to r ve r s i on . For
purposes o f t h i s d e f i n i t i o n , ” c on t r o l ” i n c l ud e s the r i g h t to grant
patent s ub l i c e n s e s in a manner c on s i s t e n t with the requi rements o f

485 t h i s L i cense .

Each con t r i bu to r grants you a non− exc lu s i v e , worldwide , roya l ty − f r e e
patent l i c e n s e under the cont r ibutor ’ s e s s e n t i a l patent c la ims , to
make , use , s e l l , o f f e r f o r sa l e , import and otherw i s e run , modify and

490 propagate the contents o f i t s c on t r i bu to r ve r s i on .

In the f o l l ow i n g three paragraphs , a ” patent l i c e n s e ” i s any expre s s
agreement or commitment , however denominated , not to en f o r c e a patent
( such as an expre s s permis s ion to p r a c t i c e a patent or covenant not to

495 sue f o r patent in f r ingement ) . To ” grant ” such a patent l i c e n s e to a
party means to make such an agreement or commitment not to en f o r c e a
patent aga in s t the party .

I f you convey a covered work , knowingly r e l y i n g on a patent l i c e n s e ,
500 and the Corresponding Source o f the work i s not a v a i l a b l e f o r anyone

to copy , f r e e o f charge and under the terms o f t h i s License , through a
pub l i c l y a v a i l a b l e network s e r v e r or other r e a d i l y a c c e s s i b l e means ,
then you must e i t h e r (1 ) cause the Corresponding Source to be so
ava i l ab l e , or (2 ) arrange to depr ive y ou r s e l f o f the b en e f i t o f the

505 patent l i c e n s e f o r t h i s p a r t i c u l a r work , or (3 ) arrange , in a manner
c on s i s t e n t with the requi rements o f t h i s License , to extend the patent
l i c e n s e to downstream r e c i p i e n t s . ”Knowingly r e l y i n g ” means you have
ac tua l knowledge that , but f o r the patent l i c e n s e , your conveying the
covered work in a country , or your r e c i p i e n t ’ s use o f the covered work

510 in a country , would i n f r i n g e one or more i d e n t i f i a b l e patents in that
country that you have reason to b e l i e v e are va l i d .

I f , pursuant to or in connect ion with a s i n g l e t r an sa c t i on or
arrangement , you convey , or propagate by procur ing conveyance of , a

515 covered work , and grant a patent l i c e n s e to some o f the p a r t i e s
r e c e i v i n g the covered work autho r i z i ng them to use , propagate , modify
or convey a s p e c i f i c copy o f the covered work , then the patent l i c e n s e
you grant i s automat i ca l l y extended to a l l r e c i p i e n t s o f the covered
work and works based on i t .

520

A patent l i c e n s e i s ” d i s c r im ina to ry ” i f i t does not in c lude with in
the scope o f i t s coverage , p r oh i b i t s the e x e r c i s e of , or i s
cond i t i oned on the non− e x e r c i s e o f one or more o f the r i g h t s that are
s p e c i f i c a l l y granted under t h i s L i cense . You may not convey a covered

525 work i f you are a party to an arrangement with a th i rd party that i s
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in the bus in e s s o f d i s t r i b u t i n g software , under which you make payment
to the th i rd party based on the extent o f your a c t i v i t y o f conveying
the work , and under which the th i rd party grants , to any o f the
p a r t i e s who would r e c e i v e the covered work from you , a d i s c r im ina to ry

530 patent l i c e n s e ( a ) in connect ion with cop i e s o f the covered work
conveyed by you ( or cop i e s made from those cop i e s ) , or (b) p r imar i l y
f o r and in connect ion with s p e c i f i c products or compi l a t i ons that
conta in the covered work , un l e s s you entered in to that arrangement ,
or that patent l i c e n s e was granted , p r i o r to 28 March 2007 .

535

Nothing in t h i s L i cense s h a l l be construed as exc lud ing or l im i t i n g
any impl i ed l i c e n s e or other de f en s e s to in f r ingement that may
otherwi s e be a v a i l a b l e to you under app l i c ab l e patent law .

540 12 . No Surrender o f Others ’ Freedom .

I f c ond i t i on s are imposed on you ( whether by court order , agreement or
otherwi s e ) that con t r ad i c t the cond i t i on s o f t h i s License , they do not
excuse you from the cond i t i on s o f t h i s L i cense . I f you cannot convey a

545 covered work so as to s a t i s f y s imul taneous ly your o b l i g a t i o n s under t h i s
L i cense and any other pe r t i n en t ob l i g a t i on s , then as a consequence you may
not convey i t at a l l . For example , i f you agree to terms that ob l i g a t e you
to c o l l e c t a roya l ty f o r f u r t h e r conveying from those to whom you convey
the Program , the only way you could s a t i s f y both those terms and t h i s

550 License would be to r e f r a i n e n t i r e l y from conveying the Program .

13 . Use with the GNU Af fe ro General Publ ic L i cense .

Notwithstanding any other p r ov i s i on o f t h i s License , you have
555 permis s ion to l i n k or combine any covered work with a work l i c e n s e d

under ve r s i on 3 o f the GNU Af f e ro General Publ ic L i cense in to a s i n g l e
combined work , and to convey the r e s u l t i n g work . The terms o f t h i s
L i cense w i l l cont inue to apply to the part which i s the covered work ,
but the s p e c i a l requ i rements o f the GNU Af fe ro General Publ ic License ,

560 s e c t i o n 13 , concern ing i n t e r a c t i o n through a network w i l l apply to the
combination as such .

14 . Revised Vers ions o f t h i s L i cense .

565 The Free Software Foundation may pub l i sh r e v i s ed and/or new ve r s i on s o f
the GNU General Publ ic L i cense from time to time . Such new ve r s i on s w i l l
be s im i l a r in s p i r i t to the pre sent ver s ion , but may d i f f e r in d e t a i l to
address new problems or concerns .

570 Each ve r s i on i s g iven a d i s t i n g u i s h i n g ve r s i on number . I f the
Program s p e c i f i e s that a c e r t a i n numbered ve r s i on o f the GNU General
Publ ic L i cense ” or any l a t e r v e r s i on ” app l i e s to i t , you have the
opt ion o f f o l l ow i ng the terms and cond i t i on s e i t h e r o f that numbered
ve r s i on or o f any l a t e r v e r s i on publ i shed by the Free Software

575 Foundation . I f the Program does not s p e c i f y a ve r s i on number o f the
GNU General Publ ic License , you may choose any ve r s i on ever publ i shed
by the Free Software Foundation .

I f the Program s p e c i f i e s that a proxy can dec ide which fu tu r e
580 v e r s i on s o f the GNU General Publ ic L i cense can be used , that proxy ’ s

pub l i c statement o f acceptance o f a ve r s i on permanently au tho r i z e s you
to choose that ve r s i on f o r the Program .

12
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Later l i c e n s e v e r s i on s may g ive you add i t i ona l or d i f f e r e n t
585 permi s s i ons . However , no add i t i o na l o b l i g a t i o n s are imposed on any

author or copyr ight ho lder as a r e s u l t o f your choos ing to f o l l ow a
l a t e r v e r s i on .

15 . D i sc la imer o f Warranty .
590

THERE IS NO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY
APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT
HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM ”AS IS” WITHOUT WARRANTY
OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO,

595 THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM
IS WITH YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF
ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

600 16 . L imi tat ion o f L i a b i l i t y .

IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MODIFIES AND/OR CONVEYS
THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY

605 GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE
USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF
DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD
PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS) ,
EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF

610 SUCH DAMAGES.

17 . I n t e r p r e t a t i o n o f Se c t i on s 15 and 16 .

I f the d i s c l a ime r o f warranty and l im i t a t i o n o f l i a b i l i t y provided
615 above cannot be g iven l o c a l l e g a l e f f e c t accord ing to t h e i r terms ,

r ev i ewing cour t s s h a l l apply l o c a l law that most c l o s e l y approximates
an abso lu t e waiver o f a l l c i v i l l i a b i l i t y in connect ion with the
Program , un l e s s a warranty or assumption o f l i a b i l i t y accompanies a
copy o f the Program in return f o r a f e e .

620

END OF TERMS AND CONDITIONS

How to Apply These Terms to Your New Programs

625 I f you develop a new program , and you want i t to be o f the g r e a t e s t
p o s s i b l e use to the publ ic , the bes t way to ach ieve t h i s i s to make i t
f r e e so f tware which everyone can r e d i s t r i b u t e and change under these terms .

To do so , attach the f o l l ow i n g no t i c e s to the program . I t i s s a f e s t
630 to attach them to the s t a r t o f each source f i l e to most e f f e c t i v e l y

s t a t e the ex c l u s i on o f warranty ; and each f i l e should have at l e a s t
the ” copyr ight ” l i n e and a po in t e r to where the f u l l no t i c e i s found .

<one l i n e to g ive the program ’ s name and a b r i e f idea o f what i t does .>
635 Copyright (C) <year> <name o f author>

This program i s f r e e so f tware : you can r e d i s t r i b u t e i t and/ or modify
i t under the terms o f the GNU General Publ ic L i cense as publ i shed by
the Free Software Foundation , e i t h e r v e r s i on 3 o f the License , or

13
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640 ( at your opt ion ) any l a t e r v e r s i on .

This program i s d i s t r i b u t e d in the hope that i t w i l l be use fu l ,
but WITHOUT ANY WARRANTY; without even the impl i ed warranty o f
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the

645 GNU General Publ ic L i cense f o r more d e t a i l s .

You should have r e c e i v ed a copy o f the GNU General Publ ic L i cense
along with t h i s program . I f not , s e e <http ://www. gnu . org / l i c e n s e s />.

650 Also add in fo rmat ion on how to contact you by e l e c t r o n i c and paper mail .

I f the program does te rmina l i n t e r a c t i on , make i t output a shor t
no t i c e l i k e t h i s when i t s t a r t s in an i n t e r a c t i v e mode :

655 <program> Copyright (C) <year> <name o f author>
This program comes with ABSOLUTELY NO WARRANTY; f o r d e t a i l s type ‘ show w’ .
This i s f r e e so f tware , and you are welcome to r e d i s t r i b u t e i t
under c e r t a i n cond i t i on s ; type ‘ show c ’ f o r d e t a i l s .

660 The hypo the t i c a l commands ‘ show w’ and ‘ show c ’ should show the appropr ia t e
par t s o f the General Publ ic L i cense . Of course , your program ’ s commands
might be d i f f e r e n t ; f o r a GUI i n t e r f a c e , you would use an ”about box ” .

You should a l s o get your employer ( i f you work as a programmer ) or schoo l ,
665 i f any , to s i gn a ” copyr ight d i s c l a ime r ” f o r the program , i f nece s sa ry .

For more in fo rmat ion on th i s , and how to apply and f o l l ow the GNU GPL, see
<http ://www. gnu . org / l i c e n s e s />.

The GNU General Publ ic L i cense does not permit i n co rpo ra t i ng your program
670 i n to p rop r i e t a ry programs . I f your program i s a subrout ine l i b r a ry , you

may cons id e r i t more u s e f u l to permit l i n k i n g p rop r i e t a ry app l i c a t i o n s with
the l i b r a r y . I f t h i s i s what you want to do , use the GNU Lesse r General
Publ ic L i cense in s t ead o f t h i s L i cense . But f i r s t , p l e a s e read
<http ://www. gnu . org / phi losophy /why−not− l g p l . html>.

2 README

z−>zˆ2+c : Mandelbrot Music
===========================

Quick Star t
5 −−−−−−−−−−−

Cl ick i n s i d e the Mandelbrot image .
See what po t e n t i a l p e r i od s are d i sp l ayed above the ’ per iodoscope ’ .
C l i ck ’ r e s e t ’ ( green bang ) at the top o f the ’ per iodoscope ’ .

10 Cl ick f a c t o r s ( green bangs ) u n t i l i t l ook s evenly co loured to the l e f t .
C l i ck ’ ok ’ ( green bang ) to add a f a c t o r to the l i s t .
Repeat the above two s t ep s un t i l only ’+1 ’ remains .
C l i ck the audio bang .
L i s t en to the rhythmic i n t e rp l ay s , ’ record ’ ( green bang ) i f you l i k e .

15 Explore the p e r i o d i c a t t r a c t o r s o f po in t s i n s i d e the Mandelbrot Set .

Mandelbrot Contro l s
−−−−−−−−−−−−−−−−−−−

14
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20

’ Left − c l i c k ’ to c en t r e and zoom in .
’ Right− c l i c k ’ to c en t r e and zoom out .
’Up’ to zoom in on the cur rent t a r g e t .
’Down’ to zoom out on the cur rent t a r g e t .

25 ’ Space ’ to s e t a new ta rg e t without zooming .
’ Return ’ to cent r e on the t a r g e t ’ space ’ t a r g e t .
’Home’ to re turn to base .

30 Pr i n c i p l e s Behind The ’ Per iodoscope ’
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−

I t e r a t i n g the equat ion z−>zˆ2+c f o r po in t s i n s i d e the Mandelbrot Set tends
towards a p e r i o d i c a t t r a c t o r . The p e r i o d i c a t t r a c t o r has a s t r u c tu r e

35 determined by the path through the Mandelbrot Set from ’mu−atom ’ ( s o l i d
r eg i on ) to ’mu−atom ’ . Each ’mu−atom ’ has a per iod o f a c e r t a i n length ,
and ’ ch i ld r en ’ o f a ’mu−atom ’ have pe r i od s r e l a t e d to the ’ parent ’ . The
’ per iodoscope ’ v i s u a l i z e s the p o s i t i o n s o f the i t e r a t e s o f the equation ,
and you should be ab le to see they c l u s t e r toge the r . By chos ing f a c t o r s

40 o f the per iod ( green bangs ) you can c l a s s i f y the po in t s i n to c l u s t e r s ,
r e c u r s i v e l y : c l u s t e r s have sub− c l u s t e r s and so on .

P r i n c i p l e s Behind The ’ S on i f i c a t i o n ’
45 −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−

The s t ru c tu r e o f the p e r i o d i c a t t r a c t o r s l ends i t s e l f to rhythm − each
l e v e l o f c l u s t e r i n g adds another voice , and the sound produced by each
vo i c e i s determined by the l o c a t i o n o f the i t e r a t e s r e l a t i v e to t h i s

50 c l u s t e r s t r u c tu r e . Each c l u s t e r i s normal ized and converted to po la r
form , and the r e s u l t i n g ang le and d i s t ance o f the po in t s in that c l u s t e r
determine parameters o f the sound .

55 Audio Generation Algorithms
−−−−−−−−−−−−−−−−−−−−−−−−−−−

There i s some dynamic patching to c r e a t e each ’ vo ice ’ , and each vo i c e
has a number o f ’ subvo ices ’ to g ive a smoother sound ( so each vo i c e i s

60 somewhat polyphonic ) . The main sound genera t i on i s us ing ’ vc f ˜ ’
t r i g g e r e d in to r i ng i ng with a t iny c l i c k ( a higher −p r e c i s i o n ’ vc f ˜ ’
us ing ’ double ’ p r e c i s i o n (64 b i t ) f l o a t i n g po int i n t e r n a l l y i s a l s o
provided with a Make f i l e f o r GNU/Linux , t h i s improves the sound
p a r t i c u l a r l y f o r long decay t imes ) . Then a t r i c k from Mi l l e r Puckette ’ s

65 ’ Patch For Guitar ’ ( aka ’Smeck ’ ) conver t s the near− s i nu s o i d output o f
’ vc f ˜ ’ i n to phase and amplitude in format ion , which can be manipulated
s epa r a t e l y ( phase can be waveshaped , r a t e o f decay can be a l t e r e d too ) .

To add new s o n i f i c a t i o n pre s e t s , c r e a t e or ed i t a new ’ N voice ˜ . pd ’ and
70 ’ N osc ˜ . pd ’ ( where N i s a number ) and add the new opt ion to the p r e s e t s

patch . ’ N voice ˜ . pd ’ maps from ( sub ) c l u s t e r p o s i t i o n to sound con t r o l
parameters , and the ’ N osc ˜ . pd ’ gene ra t e s the audio i t s e l f .

75 Advanced Usage
−−−−−−−−−−−−−−
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You can s e t the ’maximum’ per iod that the ana l y s i s a lgor i thm w i l l check
f o r at the top l e f t , but l onge r pe r i od s take more time − O(nˆ2) . So you

80 can d i s ab l e the c a l c u l a t i o n with the orange t ogg l e to the l e f t . The
’ s e t t l e ’ c on t r o l i s u s e f u l i f you get s p i r a l pa t t e rns in the
’ per iodoscope ’ , t h i s i s an i nd i c a t i o n that you should i n c r e a s e the
number o f i t e r a t i o n s be f o r e s t a r t i n g to c a l c u l a t e the per iod − po in t s
near the boundary o f the Mandelbrot Set take a long time to get c l o s e to

85 t h e i r p e r i o d i c a t t r a c t o r .

Legal
−−−−−

90

z−>zˆ2+c −− Mandelbrot Music
Copyright (C) 2010 ,2018 Claude Heiland −Allen <claude@mathr . co . uk>

This program i s f r e e so f tware : you can r e d i s t r i b u t e i t and/ or modify
95 i t under the terms o f the GNU General Publ ic L i cense as publ i shed by

the Free Software Foundation , e i t h e r v e r s i on 3 o f the License , or
( at your opt ion ) any l a t e r v e r s i on .

This program i s d i s t r i b u t e d in the hope that i t w i l l be use fu l ,
100 but WITHOUT ANY WARRANTY; without even the impl i ed warranty o f

MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Publ ic L i cense f o r more d e t a i l s .

You should have r e c e i v ed a copy o f the GNU General Publ ic L i cense
105 along with t h i s program . I f not , s e e <http ://www. gnu . org / l i c e n s e s />.

3 zzc/1 osc˜.pd

#N canvas 369 115 450 557 10 ;
#X obj 141 165 v l i n e ˜ ;
#X obj 163 122 v l i n e ˜ ;
#X obj 206 320 ∗˜ ;

5 #X obj 192 285 v l i n e ˜ ;
#X obj 237 285 v l i n e ˜ ;
#X obj 138 321 ∗˜ ;
#X obj 141 207 vc f ˜ 100 ;
#X obj 140 101 unpack f f f f f ;

10 #X obj 139 9 i n l e t ;
#X obj 295 346 ou t l e t ;
#X msg 141 142 \$1 0 5 \ , 0 1 5 ;
#X obj 140 31 route \$2 ;
#X obj 17 293 env˜ 16384 ;

15 #X obj 17 314 > 0 ;
#X obj 17 335 s e l 0 ;
#X obj 17 356 f 0 ;
#X obj 45 513 switch ˜ ;
#X obj 108 350 bang ;

20 #X obj 108 401 f 1 ;
#X obj 17 424 sp i go t 1 ;
#X obj 77 399 f 0 ;
#X obj 49 370 de lay 10 ;
#X obj 48 397 f 1 ;

25 #X obj 138 345 throw˜ \$1− l ;
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#X obj 206 345 throw˜ \$1−r ;
#X msg 229 204 0 5 \ , \$1 15 15 ;
#X msg 209 224 0 5 \ , \$1 15 15 ;
#X obj 140 233 ∗˜ ;

30 #X obj 138 290 hip ˜ 10 ;
#X obj 138 271 ∗˜ ;
#X obj 137 251 expr ˜ tanh ( $v1 ) ∗2 ;
#X connect 0 0 6 0 ;
#X connect 1 0 6 1 ;

35 #X connect 2 0 24 0 ;
#X connect 3 0 5 1 ;
#X connect 4 0 2 1 ;
#X connect 5 0 23 0 ;
#X connect 6 0 27 0 ;

40 #X connect 6 0 27 1 ;
#X connect 7 0 10 0 ;
#X connect 7 1 1 0 ;
#X connect 7 2 6 2 ;
#X connect 7 3 26 0 ;

45 #X connect 7 4 25 0 ;
#X connect 8 0 11 0 ;
#X connect 10 0 0 0 ;
#X connect 11 0 7 0 ;
#X connect 11 0 17 0 ;

50 #X connect 11 1 9 0 ;
#X connect 12 0 13 0 ;
#X connect 13 0 14 0 ;
#X connect 14 0 15 0 ;
#X connect 15 0 19 0 ;

55 #X connect 17 0 18 0 ;
#X connect 17 0 20 0 ;
#X connect 17 0 21 0 ;
#X connect 18 0 16 0 ;
#X connect 19 0 16 0 ;

60 #X connect 20 0 19 1 ;
#X connect 21 0 22 0 ;
#X connect 22 0 19 1 ;
#X connect 25 0 4 0 ;
#X connect 26 0 3 0 ;

65 #X connect 27 0 30 0 ;
#X connect 28 0 5 0 ;
#X connect 28 0 2 0 ;
#X connect 28 0 12 0 ;
#X connect 29 0 28 0 ;

70 #X connect 30 0 29 0 ;
#X connect 30 0 29 1 ;

4 zzc/1 voice˜.pd

#N canvas 0 0 514 697 10 ;
#X obj 243 603 throw˜ \$2 ;
#X obj 311 603 throw˜ \$3 ;
#X obj 40 14 r \$1 ;

5 #X obj 68 78 unpack f f ;
#X obj 180 248 mtof ;
#X obj 228 18 loadbang ;
#X obj 229 74 f \$4 ;

17
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#X obj 220 329 t f f ;
10 #X obj 220 360 cos ;

#X obj 247 360 s i n ;
#X obj 221 309 ∗ 3 . 14159 ;
#X obj 221 261 wrap ;
#X obj 221 282 ∗ 0 . 5 ;

15 #X obj 112 134 + 1 ;
#X obj 140 203 / ;
#X obj 103 204 ∗ ;
#X obj 222 213 / 3000 ;
#X obj 112 159 + 0 . 3 ;

20 #X obj 103 247 / ;
#X obj 221 236 ∗ 4000 ;
#X obj 40 34 route \$4 ;
#X obj 57 149 t f f ;
#X obj 57 170 ∗ ;

25 #X obj 57 191 t f f ;
#X obj 57 212 ∗ ;
#X obj 56 126 t f f ;
#X obj 57 251 ∗ ;
#X obj 93 394 pack f f f f f f ;

30 #X obj 39 53 t b a ;
#X obj 34 359 f 0 ;
#X obj 69 341 + 1 ;
#X obj 130 248 sq r t ;
#X obj 209 56 bng 15 250 50 0 empty empty empty 17 7 0 10 −262144 −1

35 −1;
#X obj 102 225 ∗ 100 ;
#X obj 247 428 catch ˜ \$0− l ;
#X obj 322 428 catch ˜ \$0−r ;
#X obj 65 423 1 o s c ˜ \$0 0 ;

40 #X obj 206 659 de lw r i t e ˜ \$0−d− l 100 ;
#X obj 335 658 de lw r i t e ˜ \$0−d−r 100 ;
#X obj 206 503 de l r ead ˜ \$0−d−r 10 ;
#X obj 340 502 de l r ead ˜ \$0−d− l 10 ;
#X obj 207 521 ∗˜ −0.975 ;

45 #X obj 301 232 mtof ;
#X obj 301 274 / ;
#X obj 345 564 hip ˜ 400 ;
#X obj 205 565 hip ˜ 400 ;
#X obj 321 314 expr exp(− $ f 1 ) −1;

50 #X obj 347 387 ∗ −1;
#X obj 340 523 ∗˜ 0 . 9 7 5 ;
#X obj 205 585 expr ˜ tanh ( $v1 ) ;
#X obj 345 584 expr ˜ tanh ( $v1 ) ;
#X obj 333 626 hip ˜ 1000 ;

55 #X obj 220 629 hip ˜ 1000 ;
#X obj 246 452 expr ˜ s i n ( $v1 ) ;
#X obj 321 475 expr ˜ s i n ( $v1 ) ;
#X obj 122 183 ∗ 500 ;
#X obj 316 584 ∗˜ 2 ;

60 #X obj 260 564 ∗˜ 2 ;
#X obj 65 443 1 o s c ˜ \$0 1 ;
#X obj 65 463 1 o s c ˜ \$0 2 ;
#X obj 65 483 1 o s c ˜ \$0 3 ;
#X obj 65 503 1 o s c ˜ \$0 4 ;

65 #X obj 65 523 1 o s c ˜ \$0 5 ;
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#X obj 65 543 1 o s c ˜ \$0 6 ;
#X obj 65 563 1 o s c ˜ \$0 7 ;
#X obj 65 583 1 o s c ˜ \$0 8 ;
#X obj 65 603 1 o s c ˜ \$0 9 ;

70 #X obj 65 623 1 o s c ˜ \$0 10 ;
#X obj 65 643 1 o s c ˜ \$0 11 ;
#X obj 65 663 1 o s c ˜ \$0 12 ;
#X obj 65 683 1 o s c ˜ \$0 13 ;
#X obj 65 703 1 o s c ˜ \$0 14 ;

75 #X obj 65 723 1 o s c ˜ \$0 15 ;
#X obj 301 253 swap 666 ;
#X obj 345 543 lop ˜ 4000 ;
#X obj 205 544 lop ˜ 4000 ;
#X obj 289 122 tab l e \$0−chord 16 ;

80 #X obj 290 98 s \$0−chord ;
#X msg 289 75 0 24 36 43 48 51 55 60 63 67 70 72 ;
#X obj 245 42 t b b ;
#X obj 232 160 tabread \$0−chord ;
#X obj 69 362 mod 16 ;

85 #X connect 2 0 20 0 ;
#X connect 3 0 25 0 ;
#X connect 3 1 16 0 ;
#X connect 4 0 14 1 ;
#X connect 4 0 31 0 ;

90 #X connect 4 0 27 2 ;
#X connect 5 0 79 0 ;
#X connect 6 0 80 0 ;
#X connect 7 0 8 0 ;
#X connect 7 1 9 0 ;

95 #X connect 8 0 27 4 ;
#X connect 9 0 27 5 ;
#X connect 10 0 7 0 ;
#X connect 11 0 12 0 ;
#X connect 12 0 10 0 ;

100 #X connect 13 0 17 0 ;
#X connect 14 0 15 1 ;
#X connect 14 0 27 3 ;
#X connect 15 0 33 0 ;
#X connect 16 0 19 0 ;

105 #X connect 17 0 15 0 ;
#X connect 17 0 55 0 ;
#X connect 18 0 26 1 ;
#X connect 19 0 11 0 ;
#X connect 20 0 28 0 ;

110 #X connect 21 0 22 0 ;
#X connect 21 1 22 1 ;
#X connect 22 0 23 0 ;
#X connect 23 0 24 0 ;
#X connect 23 1 24 1 ;

115 #X connect 24 0 26 0 ;
#X connect 25 0 21 0 ;
#X connect 25 1 13 0 ;
#X connect 26 0 27 1 ;
#X connect 27 0 36 0 ;

120 #X connect 28 0 29 0 ;
#X connect 28 1 3 0 ;
#X connect 29 0 30 0 ;
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#X connect 29 0 27 0 ;
#X connect 30 0 81 0 ;

125 #X connect 31 0 18 1 ;
#X connect 32 0 79 0 ;
#X connect 33 0 18 0 ;
#X connect 34 0 53 0 ;
#X connect 35 0 54 0 ;

130 #X connect 36 0 58 0 ;
#X connect 39 0 41 0 ;
#X connect 40 0 48 0 ;
#X connect 41 0 57 0 ;
#X connect 41 0 75 0 ;

135 #X connect 42 0 73 0 ;
#X connect 43 0 40 0 ;
#X connect 43 0 39 0 ;
#X connect 43 0 46 0 ;
#X connect 44 0 50 0 ;

140 #X connect 45 0 49 0 ;
#X connect 46 0 41 1 ;
#X connect 46 0 47 0 ;
#X connect 47 0 48 1 ;
#X connect 48 0 56 0 ;

145 #X connect 48 0 74 0 ;
#X connect 49 0 37 0 ;
#X connect 50 0 38 0 ;
#X connect 51 0 38 0 ;
#X connect 52 0 37 0 ;

150 #X connect 53 0 52 0 ;
#X connect 53 0 0 0 ;
#X connect 54 0 51 0 ;
#X connect 54 0 1 0 ;
#X connect 55 0 14 0 ;

155 #X connect 56 0 1 0 ;
#X connect 57 0 0 0 ;
#X connect 58 0 59 0 ;
#X connect 59 0 60 0 ;
#X connect 60 0 61 0 ;

160 #X connect 61 0 62 0 ;
#X connect 62 0 63 0 ;
#X connect 63 0 64 0 ;
#X connect 64 0 65 0 ;
#X connect 65 0 66 0 ;

165 #X connect 66 0 67 0 ;
#X connect 67 0 68 0 ;
#X connect 68 0 69 0 ;
#X connect 69 0 70 0 ;
#X connect 70 0 71 0 ;

170 #X connect 71 0 72 0 ;
#X connect 73 0 43 0 ;
#X connect 73 1 43 1 ;
#X connect 74 0 44 0 ;
#X connect 75 0 45 0 ;

175 #X connect 78 0 77 0 ;
#X connect 79 0 6 0 ;
#X connect 79 1 78 0 ;
#X connect 80 0 4 0 ;
#X connect 80 0 42 0 ;
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180 #X connect 81 0 29 1 ;

5 zzc/2 osc˜.pd

#N canvas 369 115 450 557 10 ;
#X obj 141 141 v l i n e ˜ ;
#X obj 163 98 v l i n e ˜ ;
#X obj 207 463 ∗˜ ;

5 #X obj 288 421 v l i n e ˜ ;
#X obj 333 421 v l i n e ˜ ;
#X obj 139 464 ∗˜ ;
#X obj 141 172 vc f ˜ 100 ;
#X obj 140 77 unpack f f f f f ;

10 #X obj 139 9 i n l e t ;
#X obj 314 488 ou t l e t ;
#X msg 325 370 0 5 \ , \$1 5 5 ;
#X msg 305 390 0 5 \ , \$1 5 5 ;
#X msg 141 118 \$1 0 5 \ , 0 1 5 ;

15 #X obj 141 199 h i l b e r t ˜ ;
#X obj 140 264 ∗˜ 512 ;
#X obj 140 285 +˜ 1 ;
#X obj 16 96 tab l e \$0−saw 515 ;
#X obj 16 74 send \$0−saw ;

20 #X msg 17 51 sinesum 512 1 0 .5 0 .25 0 .125 0 .0625 0.03125 \ , normal ize
1 ;
#X obj 19 28 loadbang ;
#X obj 138 309 tabread4 ˜ \$0−saw ;
#X obj 137 338 ∗˜ ;

25 #X obj 141 229 expr ˜ atan2 ( $v2 \ , $v1 ) / (2 . 0∗3 .1415926 ) +0.5 \ ; cbr t ( $v1∗$v1+$v2∗⤦
Ç $v2 )

;
#X obj 5 302 env˜ 16384 ;
#X obj 5 323 > 0 ;
#X obj 5 344 s e l 0 ;

30 #X obj 5 365 f 0 ;
#X obj 77 464 switch ˜ ;
#X obj 96 359 bang ;
#X obj 96 410 f 1 ;
#X obj 5 433 sp i go t 1 ;

35 #X obj 65 408 f 0 ;
#X obj 37 379 de lay 10 ;
#X obj 36 406 f 1 ;
#X obj 139 486 throw˜ \$1− l ;
#X obj 207 486 throw˜ \$1−r ;

40 #X obj 139 32 route \$2 ;
#X connect 0 0 6 0 ;
#X connect 1 0 6 1 ;
#X connect 2 0 35 0 ;
#X connect 3 0 5 1 ;

45 #X connect 4 0 2 1 ;
#X connect 5 0 34 0 ;
#X connect 6 0 13 0 ;
#X connect 7 0 12 0 ;
#X connect 7 1 1 0 ;

50 #X connect 7 2 6 2 ;
#X connect 7 3 11 0 ;
#X connect 7 4 10 0 ;
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#X connect 8 0 36 0 ;
#X connect 10 0 4 0 ;

55 #X connect 11 0 3 0 ;
#X connect 12 0 0 0 ;
#X connect 13 0 22 0 ;
#X connect 13 1 22 1 ;
#X connect 14 0 15 0 ;

60 #X connect 15 0 20 0 ;
#X connect 18 0 17 0 ;
#X connect 19 0 18 0 ;
#X connect 20 0 21 0 ;
#X connect 21 0 5 0 ;

65 #X connect 21 0 2 0 ;
#X connect 21 0 23 0 ;
#X connect 22 0 14 0 ;
#X connect 22 1 21 1 ;
#X connect 23 0 24 0 ;

70 #X connect 24 0 25 0 ;
#X connect 25 0 26 0 ;
#X connect 26 0 30 0 ;
#X connect 28 0 29 0 ;
#X connect 28 0 31 0 ;

75 #X connect 28 0 32 0 ;
#X connect 29 0 27 0 ;
#X connect 30 0 27 0 ;
#X connect 31 0 30 1 ;
#X connect 32 0 33 0 ;

80 #X connect 33 0 30 1 ;
#X connect 36 0 7 0 ;
#X connect 36 0 28 0 ;
#X connect 36 1 9 0 ;

6 zzc/2 voice˜.pd

#N canvas 0 0 532 639 10 ;
#X obj 191 585 throw˜ \$2 ;
#X obj 311 587 throw˜ \$3 ;
#X obj 40 14 r \$1 ;

5 #X obj 68 78 unpack f f ;
#X obj 171 265 mtof ;
#X obj 229 20 loadbang ;
#X obj 229 74 f \$4 ;
#X obj 216 299 t f f ;

10 #X obj 216 330 cos ;
#X obj 243 330 s i n ;
#X obj 217 279 ∗ 3 . 14159 ;
#X obj 217 231 wrap ;
#X obj 217 252 ∗ 0 . 5 ;

15 #X obj 112 134 + 1 ;
#X obj 140 203 / ;
#X obj 103 204 ∗ ;
#X obj 187 138 / 3000 ;
#X obj 112 159 + 0 . 3 ;

20 #X obj 103 247 / ;
#X obj 217 206 ∗ 4000 ;
#X obj 171 237 +;
#X obj 40 34 route \$4 ;
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#X obj 57 149 t f f ;
25 #X obj 57 170 ∗ ;

#X obj 57 191 t f f ;
#X obj 57 212 ∗ ;
#X obj 56 126 t f f ;
#X obj 57 251 ∗ ;

30 #X obj 93 394 pack f f f f f f ;
#X obj 39 53 t b a ;
#X obj 34 359 f 0 ;
#X obj 69 341 + 1 ;
#X obj 130 248 sq r t ;

35 #X obj 209 56 bng 15 250 50 0 empty empty empty 17 7 0 10 −262144 −1
−1;
#X obj 142 180 ∗ 10000 ;
#X obj 102 225 ∗ 100 ;
#X obj 111 363 ∗ ;

40 #X obj 126 290 + 1 ;
#X obj 151 363 ∗ ;
#X obj 126 314 t f f ;
#X obj 128 335 ∗ ;
#X obj 171 207 / 48 ;

45 #X obj 310 564 expr ˜ s i n ( $v1 /3) /4 ;
#X obj 191 564 expr ˜ s i n ( $v1 /3) /4 ;
#X obj 190 541 catch ˜ \$0− l ;
#X obj 310 539 catch ˜ \$0−r ;
#X obj 65 423 2 o s c ˜ \$0 0 ;

50 #X obj 309 131 tab l e \$0−chord 16 ;
#X obj 310 107 s \$0−chord ;
#X msg 309 84 0 24 36 43 48 51 55 60 63 67 70 72 ;
#X obj 230 45 t b b ;
#X obj 232 160 tabread \$0−chord ;

55 #X obj 65 443 2 o s c ˜ \$0 1 ;
#X obj 65 463 2 o s c ˜ \$0 2 ;
#X obj 65 483 2 o s c ˜ \$0 3 ;
#X obj 65 503 2 o s c ˜ \$0 4 ;
#X obj 65 523 2 o s c ˜ \$0 5 ;

60 #X obj 65 543 2 o s c ˜ \$0 6 ;
#X obj 65 563 2 o s c ˜ \$0 7 ;
#X obj 65 583 2 o s c ˜ \$0 8 ;
#X obj 65 603 2 o s c ˜ \$0 9 ;
#X obj 65 623 2 o s c ˜ \$0 10 ;

65 #X obj 65 643 2 o s c ˜ \$0 11 ;
#X obj 65 663 2 o s c ˜ \$0 12 ;
#X obj 65 683 2 o s c ˜ \$0 13 ;
#X obj 65 703 2 o s c ˜ \$0 14 ;
#X obj 65 723 2 o s c ˜ \$0 15 ;

70 #X obj 69 362 mod 8 ;
#X connect 2 0 21 0 ;
#X connect 3 0 26 0 ;
#X connect 3 1 16 0 ;
#X connect 4 0 14 1 ;

75 #X connect 4 0 28 2 ;
#X connect 4 0 32 0 ;
#X connect 5 0 50 0 ;
#X connect 6 0 37 0 ;
#X connect 6 0 51 0 ;

80 #X connect 7 0 8 0 ;
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#X connect 7 1 9 0 ;
#X connect 8 0 28 4 ;
#X connect 9 0 28 5 ;
#X connect 10 0 7 0 ;

85 #X connect 11 0 12 0 ;
#X connect 12 0 10 0 ;
#X connect 13 0 17 0 ;
#X connect 14 0 15 1 ;
#X connect 14 0 38 0 ;

90 #X connect 15 0 35 0 ;
#X connect 16 0 19 0 ;
#X connect 16 0 41 0 ;
#X connect 17 0 15 0 ;
#X connect 17 0 34 0 ;

95 #X connect 18 0 27 1 ;
#X connect 19 0 11 0 ;
#X connect 20 0 4 0 ;
#X connect 21 0 29 0 ;
#X connect 22 0 23 0 ;

100 #X connect 22 1 23 1 ;
#X connect 23 0 24 0 ;
#X connect 24 0 25 0 ;
#X connect 24 1 25 1 ;
#X connect 25 0 27 0 ;

105 #X connect 26 0 22 0 ;
#X connect 26 1 13 0 ;
#X connect 27 0 36 0 ;
#X connect 28 0 46 0 ;
#X connect 29 0 30 0 ;

110 #X connect 29 1 3 0 ;
#X connect 30 0 31 0 ;
#X connect 30 0 28 0 ;
#X connect 31 0 67 0 ;
#X connect 32 0 18 1 ;

115 #X connect 33 0 50 0 ;
#X connect 34 0 14 0 ;
#X connect 35 0 18 0 ;
#X connect 36 0 28 1 ;
#X connect 37 0 39 0 ;

120 #X connect 38 0 28 3 ;
#X connect 39 0 40 0 ;
#X connect 39 1 40 1 ;
#X connect 40 0 38 1 ;
#X connect 40 0 36 1 ;

125 #X connect 41 0 20 0 ;
#X connect 42 0 1 0 ;
#X connect 43 0 0 0 ;
#X connect 44 0 43 0 ;
#X connect 45 0 42 0 ;

130 #X connect 46 0 52 0 ;
#X connect 49 0 48 0 ;
#X connect 50 0 6 0 ;
#X connect 50 1 49 0 ;
#X connect 51 0 20 1 ;

135 #X connect 52 0 53 0 ;
#X connect 53 0 54 0 ;
#X connect 54 0 55 0 ;
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#X connect 55 0 56 0 ;
#X connect 56 0 57 0 ;

140 #X connect 57 0 58 0 ;
#X connect 58 0 59 0 ;
#X connect 59 0 60 0 ;
#X connect 60 0 61 0 ;
#X connect 61 0 62 0 ;

145 #X connect 62 0 63 0 ;
#X connect 63 0 64 0 ;
#X connect 64 0 65 0 ;
#X connect 65 0 66 0 ;
#X connect 67 0 30 1 ;

7 zzc/3 osc˜.pd

#N canvas 369 115 450 557 10 ;
#X obj 141 165 v l i n e ˜ ;
#X obj 163 122 v l i n e ˜ ;
#X obj 207 463 ∗˜ ;

5 #X obj 288 421 v l i n e ˜ ;
#X obj 333 421 v l i n e ˜ ;
#X obj 139 464 ∗˜ ;
#X obj 141 186 vc f ˜ 100 ;
#X obj 140 101 unpack f f f f f ;

10 #X obj 139 9 i n l e t ;
#X obj 296 528 ou t l e t ;
#X msg 325 370 0 5 \ , \$1 5 5 ;
#X msg 305 390 0 5 \ , \$1 5 5 ;
#X msg 141 142 \$1 0 5 \ , 0 1 5 ;

15 #X obj 141 208 h i l b e r t ˜ ;
#X obj 140 264 ∗˜ 512 ;
#X obj 140 285 +˜ 1 ;
#X obj 137 338 ∗˜ ;
#X obj 140 31 route \$2 ;

20 #X obj 17 293 env˜ 16384 ;
#X obj 17 314 > 0 ;
#X obj 17 335 s e l 0 ;
#X obj 17 356 f 0 ;
#X obj 45 513 switch ˜ ;

25 #X obj 108 350 bang ;
#X obj 108 401 f 1 ;
#X obj 17 424 sp i go t 1 ;
#X obj 77 399 f 0 ;
#X obj 49 370 de lay 10 ;

30 #X obj 48 397 f 1 ;
#X obj 139 527 throw˜ \$1− l ;
#X obj 207 527 throw˜ \$1−r ;
#X obj 141 229 expr ˜ atan2 ( $v2 \ , $v1 ) / (2 . 0∗3 .1415926 ) +0.5 \ ; pow ( ( $v1∗$v1+$v2∗⤦

Ç $v2 ) /128
\ , 0 . 2 5 ) ;

35 #X obj 138 309 tabread4 ˜ \$1−wave ;
#X connect 0 0 6 0 ;
#X connect 1 0 6 1 ;
#X connect 2 0 30 0 ;
#X connect 3 0 5 1 ;

40 #X connect 4 0 2 1 ;
#X connect 5 0 29 0 ;
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#X connect 6 0 13 0 ;
#X connect 7 0 12 0 ;
#X connect 7 1 1 0 ;

45 #X connect 7 2 6 2 ;
#X connect 7 3 11 0 ;
#X connect 7 4 10 0 ;
#X connect 8 0 17 0 ;
#X connect 10 0 4 0 ;

50 #X connect 11 0 3 0 ;
#X connect 12 0 0 0 ;
#X connect 13 0 31 0 ;
#X connect 13 1 31 1 ;
#X connect 14 0 15 0 ;

55 #X connect 15 0 32 0 ;
#X connect 16 0 5 0 ;
#X connect 16 0 2 0 ;
#X connect 16 0 18 0 ;
#X connect 17 0 7 0 ;

60 #X connect 17 0 23 0 ;
#X connect 17 1 9 0 ;
#X connect 18 0 19 0 ;
#X connect 19 0 20 0 ;
#X connect 20 0 21 0 ;

65 #X connect 21 0 25 0 ;
#X connect 23 0 24 0 ;
#X connect 23 0 26 0 ;
#X connect 23 0 27 0 ;
#X connect 24 0 22 0 ;

70 #X connect 25 0 22 0 ;
#X connect 26 0 25 1 ;
#X connect 27 0 28 0 ;
#X connect 28 0 25 1 ;
#X connect 31 0 14 0 ;

75 #X connect 31 1 16 1 ;
#X connect 32 0 16 0 ;

8 zzc/3 voice˜.pd

#N canvas 0 0 439 696 10 ;
#X obj 259 532 throw˜ \$2 ;
#X obj 327 532 throw˜ \$3 ;
#X obj 40 14 r \$1 ;

5 #X obj 68 78 unpack f f ;
#X obj 171 265 mtof ;
#X obj 212 110 f \$4 ;
#X obj 216 299 t f f ;
#X obj 216 330 cos ;

10 #X obj 243 330 s i n ;
#X obj 217 279 ∗ 3 . 14159 ;
#X obj 217 231 wrap ;
#X obj 217 252 ∗ 0 . 5 ;
#X obj 112 134 + 1 ;

15 #X obj 140 203 / ;
#X obj 103 204 ∗ ;
#X obj 187 138 / 3000 ;
#X obj 112 159 + 0 . 3 ;
#X obj 103 247 / ;
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20 #X obj 217 206 ∗ 4000 ;
#X obj 171 237 +;
#X obj 40 34 route \$4 ;
#X obj 57 149 t f f ;
#X obj 57 170 ∗ ;

25 #X obj 57 191 t f f ;
#X obj 57 212 ∗ ;
#X obj 56 126 t f f ;
#X obj 57 251 ∗ ;
#X obj 93 394 pack f f f f f f ;

30 #X obj 39 53 t b a ;
#X obj 34 359 f 0 ;
#X obj 69 341 + 1 ;
#X obj 130 248 sq r t ;
#X obj 209 56 bng 15 250 50 0 empty empty empty 17 7 0 10 −262144 −1

35 −1;
#X obj 142 180 ∗ 10000 ;
#X obj 102 225 ∗ 100 ;
#X obj 247 428 catch ˜ \$0− l ;
#X obj 322 428 catch ˜ \$0−r ;

40 #X obj 171 207 / 18 ;
#X obj 320 476 expr ˜ s i n ( $v1 ) /4 ;
#X obj 246 452 expr ˜ s i n ( $v1 ) /4 ;
#X obj 65 423 3 o s c ˜ \$0 0 ;
#X obj 252 134 s \$0−chord ;

45 #X obj 240 60 loadbang ;
#X obj 212 160 tabread \$0−chord ;
#X obj 221 88 t b b ;
#X obj 251 181 tab l e \$0−chord 16 ;
#X obj 286 218 loadbang ;

50 #X obj 286 287 send \$0−wave ;
#X obj 286 308 tab l e \$0−wave 515 ;
#X msg 286 251 sinesum 512 1 0 0.333333 0 0 .2 0 0.142857 0 0.111111
0 0.0909091 \ , normal ize 1 ;
#X obj 65 443 3 o s c ˜ \$0 1 ;

55 #X obj 65 463 3 o s c ˜ \$0 2 ;
#X obj 65 483 3 o s c ˜ \$0 3 ;
#X obj 65 503 3 o s c ˜ \$0 4 ;
#X obj 65 523 3 o s c ˜ \$0 5 ;
#X obj 65 543 3 o s c ˜ \$0 6 ;

60 #X obj 65 563 3 o s c ˜ \$0 7 ;
#X obj 65 583 3 o s c ˜ \$0 8 ;
#X obj 65 603 3 o s c ˜ \$0 9 ;
#X obj 65 623 3 o s c ˜ \$0 10 ;
#X obj 65 643 3 o s c ˜ \$0 11 ;

65 #X obj 65 663 3 o s c ˜ \$0 12 ;
#X obj 65 683 3 o s c ˜ \$0 13 ;
#X obj 65 703 3 o s c ˜ \$0 14 ;
#X obj 65 723 3 o s c ˜ \$0 15 ;
#X obj 69 362 mod 12 ;

70 #X msg 251 111 0 26 38 50 62 74 86 ;
#X connect 2 0 20 0 ;
#X connect 3 0 25 0 ;
#X connect 3 1 15 0 ;
#X connect 4 0 13 1 ;

75 #X connect 4 0 27 2 ;
#X connect 4 0 31 0 ;
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#X connect 5 0 43 0 ;
#X connect 6 0 7 0 ;
#X connect 6 1 8 0 ;

80 #X connect 7 0 27 4 ;
#X connect 8 0 27 5 ;
#X connect 9 0 6 0 ;
#X connect 10 0 11 0 ;
#X connect 11 0 9 0 ;

85 #X connect 12 0 16 0 ;
#X connect 13 0 14 1 ;
#X connect 13 0 27 3 ;
#X connect 14 0 34 0 ;
#X connect 15 0 18 0 ;

90 #X connect 15 0 37 0 ;
#X connect 16 0 14 0 ;
#X connect 16 0 33 0 ;
#X connect 17 0 26 1 ;
#X connect 18 0 10 0 ;

95 #X connect 19 0 4 0 ;
#X connect 20 0 28 0 ;
#X connect 21 0 22 0 ;
#X connect 21 1 22 1 ;
#X connect 22 0 23 0 ;

100 #X connect 23 0 24 0 ;
#X connect 23 1 24 1 ;
#X connect 24 0 26 0 ;
#X connect 25 0 21 0 ;
#X connect 25 1 12 0 ;

105 #X connect 26 0 27 1 ;
#X connect 27 0 40 0 ;
#X connect 28 0 29 0 ;
#X connect 28 1 3 0 ;
#X connect 29 0 30 0 ;

110 #X connect 29 0 27 0 ;
#X connect 30 0 65 0 ;
#X connect 31 0 17 1 ;
#X connect 32 0 44 0 ;
#X connect 33 0 13 0 ;

115 #X connect 34 0 17 0 ;
#X connect 35 0 39 0 ;
#X connect 36 0 38 0 ;
#X connect 37 0 19 0 ;
#X connect 38 0 1 0 ;

120 #X connect 39 0 0 0 ;
#X connect 40 0 50 0 ;
#X connect 42 0 44 0 ;
#X connect 43 0 19 1 ;
#X connect 44 0 5 0 ;

125 #X connect 44 1 66 0 ;
#X connect 46 0 49 0 ;
#X connect 49 0 47 0 ;
#X connect 50 0 51 0 ;
#X connect 51 0 52 0 ;

130 #X connect 52 0 53 0 ;
#X connect 53 0 54 0 ;
#X connect 54 0 55 0 ;
#X connect 55 0 56 0 ;
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#X connect 56 0 57 0 ;
135 #X connect 57 0 58 0 ;

#X connect 58 0 59 0 ;
#X connect 59 0 60 0 ;
#X connect 60 0 61 0 ;
#X connect 61 0 62 0 ;

140 #X connect 62 0 63 0 ;
#X connect 63 0 64 0 ;
#X connect 65 0 29 1 ;
#X connect 66 0 41 0 ;

9 zzc/4 osc˜.pd

#N canvas 369 115 450 557 10 ;
#X obj 141 165 v l i n e ˜ ;
#X obj 163 122 v l i n e ˜ ;
#X obj 207 463 ∗˜ ;

5 #X obj 288 421 v l i n e ˜ ;
#X obj 333 421 v l i n e ˜ ;
#X obj 139 464 ∗˜ ;
#X obj 141 186 vc f ˜ 100 ;
#X obj 140 101 unpack f f f f f ;

10 #X obj 139 9 i n l e t ;
#X obj 296 528 ou t l e t ;
#X msg 325 370 0 5 \ , \$1 5 5 ;
#X msg 305 390 0 5 \ , \$1 5 5 ;
#X msg 141 142 \$1 0 5 \ , 0 1 5 ;

15 #X obj 141 208 h i l b e r t ˜ ;
#X obj 140 264 ∗˜ 512 ;
#X obj 140 285 +˜ 1 ;
#X msg 16 52 sinesum 512 1 0 .5 0 .25 0 .125 0 .0625 0.03125 \ , normal ize
1 ;

20 #X obj 29 7 loadbang ;
#X obj 137 338 ∗˜ ;
#X obj 16 124 send \$0−wave ;
#X obj 16 145 tab l e \$0−wave 515 ;
#X obj 138 309 tabread4 ˜ \$0−wave ;

25 #X obj 140 31 route \$2 ;
#X obj 17 293 env˜ 16384 ;
#X obj 17 314 > 0 ;
#X obj 17 335 s e l 0 ;
#X obj 17 356 f 0 ;

30 #X obj 45 513 switch ˜ ;
#X obj 108 350 bang ;
#X obj 108 401 f 1 ;
#X obj 17 424 sp i go t 1 ;
#X obj 77 399 f 0 ;

35 #X obj 49 370 de lay 10 ;
#X obj 48 397 f 1 ;
#X obj 139 527 throw˜ \$1− l ;
#X obj 207 527 throw˜ \$1−r ;
#X obj 141 229 expr ˜ atan2 ( $v2 \ , $v1 ) / (2 . 0∗3 .1415926 ) +0.5 \ ; pow ( ( $v1∗$v1+$v2∗⤦

Ç $v2 ) /128
40 \ , 2) ;

#X connect 0 0 6 0 ;
#X connect 1 0 6 1 ;
#X connect 2 0 35 0 ;
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#X connect 3 0 5 1 ;
45 #X connect 4 0 2 1 ;

#X connect 5 0 34 0 ;
#X connect 6 0 13 0 ;
#X connect 7 0 12 0 ;
#X connect 7 1 1 0 ;

50 #X connect 7 2 6 2 ;
#X connect 7 3 11 0 ;
#X connect 7 4 10 0 ;
#X connect 8 0 22 0 ;
#X connect 10 0 4 0 ;

55 #X connect 11 0 3 0 ;
#X connect 12 0 0 0 ;
#X connect 13 0 36 0 ;
#X connect 13 1 36 1 ;
#X connect 14 0 15 0 ;

60 #X connect 15 0 21 0 ;
#X connect 16 0 19 0 ;
#X connect 17 0 16 0 ;
#X connect 18 0 5 0 ;
#X connect 18 0 2 0 ;

65 #X connect 18 0 23 0 ;
#X connect 21 0 18 0 ;
#X connect 22 0 7 0 ;
#X connect 22 0 28 0 ;
#X connect 22 1 9 0 ;

70 #X connect 23 0 24 0 ;
#X connect 24 0 25 0 ;
#X connect 25 0 26 0 ;
#X connect 26 0 30 0 ;
#X connect 28 0 29 0 ;

75 #X connect 28 0 31 0 ;
#X connect 28 0 32 0 ;
#X connect 29 0 27 0 ;
#X connect 30 0 27 0 ;
#X connect 31 0 30 1 ;

80 #X connect 32 0 33 0 ;
#X connect 33 0 30 1 ;
#X connect 36 0 14 0 ;
#X connect 36 1 18 1 ;

10 zzc/4 voice˜.pd

#N canvas 0 0 692 696 10 ;
#X obj 259 532 throw˜ \$2 ;
#X obj 327 532 throw˜ \$3 ;
#X obj 40 14 r \$1 ;

5 #X obj 68 78 unpack f f ;
#X obj 171 265 mtof ;
#X obj 228 54 loadbang ;
#X obj 231 112 f \$4 ;
#X obj 216 299 t f f ;

10 #X obj 216 330 cos ;
#X obj 243 330 s i n ;
#X obj 217 279 ∗ 3 . 14159 ;
#X obj 217 231 wrap ;
#X obj 217 252 ∗ 0 . 5 ;
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15 #X obj 112 134 + 1 ;
#X obj 140 203 / ;
#X obj 103 204 ∗ ;
#X obj 187 138 / 3000 ;
#X obj 112 159 + 0 . 3 ;

20 #X obj 103 247 / ;
#X obj 217 206 ∗ 4000 ;
#X obj 171 237 +;
#X obj 40 34 route \$4 ;
#X obj 57 149 t f f ;

25 #X obj 57 170 ∗ ;
#X obj 57 191 t f f ;
#X obj 57 212 ∗ ;
#X obj 56 126 t f f ;
#X obj 57 251 ∗ ;

30 #X obj 93 394 pack f f f f f f ;
#X obj 39 53 t b a ;
#X obj 34 359 f 0 ;
#X obj 69 341 + 1 ;
#X obj 130 248 sq r t ;

35 #X obj 207 52 bng 15 250 50 0 empty empty empty 17 7 0 10 −262144 −1
−1;
#X obj 142 180 ∗ 10000 ;
#X obj 102 225 ∗ 100 ;
#X obj 69 362 mod 16 ;

40 #X obj 247 428 catch ˜ \$0− l ;
#X obj 322 428 catch ˜ \$0−r ;
#X obj 180 301 + 1 ;
#X obj 151 370 ∗ ;
#X obj 113 361 ∗ ;

45 #X obj 177 329 t f f ;
#X obj 177 350 ∗ ;
#X obj 320 476 expr ˜ s i n ( $v1 ) ;
#X obj 246 452 expr ˜ s i n ( $v1 ) ;
#X obj 171 207 / 60 ;

50 #X obj 65 423 4 o s c ˜ \$0 0 ;
#X obj 65 443 4 o s c ˜ \$0 1 ;
#X obj 65 463 4 o s c ˜ \$0 2 ;
#X obj 65 483 4 o s c ˜ \$0 3 ;
#X obj 65 503 4 o s c ˜ \$0 4 ;

55 #X obj 65 523 4 o s c ˜ \$0 5 ;
#X obj 65 543 4 o s c ˜ \$0 6 ;
#X obj 65 563 4 o s c ˜ \$0 7 ;
#X obj 65 583 4 o s c ˜ \$0 8 ;
#X obj 65 603 4 o s c ˜ \$0 9 ;

60 #X obj 65 623 4 o s c ˜ \$0 10 ;
#X obj 65 643 4 o s c ˜ \$0 11 ;
#X obj 65 663 4 o s c ˜ \$0 12 ;
#X obj 65 683 4 o s c ˜ \$0 13 ;
#X obj 65 703 4 o s c ˜ \$0 14 ;

65 #X obj 65 723 4 o s c ˜ \$0 15 ;
#X obj 381 131 tab l e \$0−chord 16 ;
#X obj 309 132 s \$0−chord ;
#X obj 232 160 tabread \$0−chord ;
#X obj 230 85 t b b ;

70 #X msg 308 104 0 31 38 43 59 62 67 74 ;
#X connect 2 0 21 0 ;
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#X connect 3 0 26 0 ;
#X connect 3 1 16 0 ;
#X connect 4 0 14 1 ;

75 #X connect 4 0 28 2 ;
#X connect 4 0 32 0 ;
#X connect 5 0 66 0 ;
#X connect 6 0 39 0 ;
#X connect 6 0 65 0 ;

80 #X connect 7 0 8 0 ;
#X connect 7 1 9 0 ;
#X connect 8 0 28 4 ;
#X connect 9 0 28 5 ;
#X connect 10 0 7 0 ;

85 #X connect 11 0 12 0 ;
#X connect 12 0 10 0 ;
#X connect 13 0 17 0 ;
#X connect 14 0 15 1 ;
#X connect 14 0 40 0 ;

90 #X connect 15 0 35 0 ;
#X connect 16 0 19 0 ;
#X connect 16 0 46 0 ;
#X connect 17 0 15 0 ;
#X connect 17 0 34 0 ;

95 #X connect 18 0 27 1 ;
#X connect 19 0 11 0 ;
#X connect 20 0 4 0 ;
#X connect 21 0 29 0 ;
#X connect 22 0 23 0 ;

100 #X connect 22 1 23 1 ;
#X connect 23 0 24 0 ;
#X connect 24 0 25 0 ;
#X connect 24 1 25 1 ;
#X connect 25 0 27 0 ;

105 #X connect 26 0 22 0 ;
#X connect 26 1 13 0 ;
#X connect 27 0 41 0 ;
#X connect 28 0 47 0 ;
#X connect 29 0 30 0 ;

110 #X connect 29 1 3 0 ;
#X connect 30 0 31 0 ;
#X connect 30 0 28 0 ;
#X connect 31 0 36 0 ;
#X connect 32 0 18 1 ;

115 #X connect 33 0 66 0 ;
#X connect 34 0 14 0 ;
#X connect 35 0 18 0 ;
#X connect 36 0 30 1 ;
#X connect 37 0 45 0 ;

120 #X connect 38 0 44 0 ;
#X connect 39 0 41 1 ;
#X connect 39 0 42 0 ;
#X connect 40 0 28 3 ;
#X connect 41 0 28 1 ;

125 #X connect 42 0 43 0 ;
#X connect 42 1 43 1 ;
#X connect 43 0 40 1 ;
#X connect 44 0 1 0 ;
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#X connect 45 0 0 0 ;
130 #X connect 46 0 20 0 ;

#X connect 47 0 48 0 ;
#X connect 48 0 49 0 ;
#X connect 49 0 50 0 ;
#X connect 50 0 51 0 ;

135 #X connect 51 0 52 0 ;
#X connect 52 0 53 0 ;
#X connect 53 0 54 0 ;
#X connect 54 0 55 0 ;
#X connect 55 0 56 0 ;

140 #X connect 56 0 57 0 ;
#X connect 57 0 58 0 ;
#X connect 58 0 59 0 ;
#X connect 59 0 60 0 ;
#X connect 60 0 61 0 ;

145 #X connect 61 0 62 0 ;
#X connect 65 0 20 1 ;
#X connect 66 0 6 0 ;
#X connect 66 1 67 0 ;
#X connect 67 0 64 0 ;

11 zzc/analysis.pd

#N canvas 340 0 353 256 10 ;
#X obj 11 11 cnv 15 318 126 empty empty empty 4 12 0 24 −203904 −16662
0 ;
#X obj 17 50 nbx 7 18 −1e+37 1e+37 0 0 \$0− target −re −s \$0− target −re −r

5 re 0 −8 0 16 −262130 −16662 −16662 0 256 ;
#X obj 138 50 nbx 7 18 −1e+37 1e+37 0 0 \$0− target −im−s \$0− target −im−r
im 0 −8 0 16 −262130 −16662 −16662 0 256 ;
#X obj 259 50 nbx 3 18 −1e+37 1e+37 0 0 \$0− target −zoom−s \$0− target −zoom−r
zoom 0 −8 0 16 −262130 −16662 −16662 0 256 ;

10 #X obj 20 16 t g l 18 0 \$0−ana ly s i s −enable −s \$0−ana ly s i s −enable −r enable
24 9 0 16 −4034 −13381 −16662 0 1 ;
#X obj 17 90 nbx 7 18 1000 100000 0 0 \$0−ana ly s i s −max−s \$0−ana ly s i s −max−r
maximum 0 −8 0 16 −4034 −13381 −16662 1000 256 ;
#X obj 137 91 nbx 7 18 10000 100000 0 0 \$0−ana ly s i s − s e t t l e −s \$0−ana ly s i s −⤦

Ç s e t t l e −r
15 s e t t l e 0 −8 0 16 −4034 −13381 −16662 10000 256 ;

#X obj 258 77 bng 18 250 50 0 \$0−coords −save−s \$0−coords −save−r save
24 9 0 16 −4034 −13381 −16662;
#X obj 258 99 bng 18 250 50 0 \$0−coords − load −s \$0−coords − load −r load
24 9 0 16 −4034 −13381 −16662;

20 #X obj 249 119 cnv 18 80 18 empty empty pe r i od s 4 9 0 16 −203904 −16662
0 ;
#X obj 16 116 d i sp l ay ;
#X obj 16 144 r \$0−per iods −r ;
#X obj 15 171 i n l e t ;

25 #N canvas 0 0 569 304 \$0−guts 0 ;
#X obj 20 19 i n l e t ;
#X obj 20 96 s \$0−ana ly s i s −enable −r ;
#X obj 20 73 route enable re im zoom maximum s e t t l e save load pe r i od s
;

30 #X obj 57 116 s \$0− target −re −r ;
#X obj 94 138 s \$0− target −im−r ;
#X obj 131 162 s \$0− target −zoom−r ;
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#X obj 168 95 s \$0−ana ly s i s −max−r ;
#X obj 205 116 s \$0−ana ly s i s − s e t t l e −r ;

35 #X obj 242 138 s \$0−coords −save−r ;
#X obj 279 158 s \$0−coords − load −r ;
#X obj 316 93 s \$0−per iods −r ;
#X obj 20 187 r \$0−ana ly s i s −enable −s ;
#X obj 162 186 r \$0−ana ly s i s −max−s ;

40 #X obj 287 186 r \$0−ana ly s i s − s e t t l e −s ;
#X obj 162 224 r \$0−coords −save−s ;
#X obj 282 224 r \$0−coords − load −s ;
#X msg 20 209 enable \$1 ;
#X msg 162 206 maximum \$1 ;

45 #X msg 287 205 s e t t l e \$1 ;
#X msg 162 246 save ;
#X msg 282 246 load ;
#X obj 21 279 ou t l e t ;
#X connect 0 0 2 0 ;

50 #X connect 2 0 1 0 ;
#X connect 2 1 3 0 ;
#X connect 2 2 4 0 ;
#X connect 2 3 5 0 ;
#X connect 2 4 6 0 ;

55 #X connect 2 5 7 0 ;
#X connect 2 6 8 0 ;
#X connect 2 7 9 0 ;
#X connect 2 8 10 0 ;
#X connect 11 0 16 0 ;

60 #X connect 12 0 17 0 ;
#X connect 13 0 18 0 ;
#X connect 14 0 19 0 ;
#X connect 15 0 20 0 ;
#X connect 16 0 21 0 ;

65 #X connect 17 0 21 0 ;
#X connect 18 0 21 0 ;
#X connect 19 0 21 0 ;
#X connect 20 0 21 0 ;
#X r e s t o r e 15 192 pd \$0−guts ;

70 #X obj 15 213 ou t l e t ;
#X obj 114 12 cnv 15 200 24 empty empty target − ana l y s i s 4 12 0 24 −203904
−16662 0 ;
#X connect 11 0 10 0 ;
#X connect 12 0 13 0 ;

75 #X connect 13 0 14 0 ;
#X coords 0 −1 1 1 320 128 2 10 10 ;

12 zzc/#autocorrelate.pd

#N canvas 0 0 371 566 10 ;
#X obj 20 19 i n l e t ;
#X obj 93 24 #dim ;
#X obj 93 47 #t o l i s t ;

5 #X msg 93 70 \$1 ;
#X obj 93 92 div 2 ;
#X obj 20 196 #f o r 0 1 1 ;
#X obj 20 246 #outer +;
#X msg 78 246 2 1 # 0 \$1 ;

10 #X obj 20 342 t a a ;
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#X obj 20 363 # ∗ ;
#X obj 21 384 #f o l d +;
#X obj 21 404 #f o l d +;
#X obj 21 426 # / ;

15 #X obj 20 290 #transpose 1 2 ;
#X obj 20 318 #inner ( 2 d # 1 −1 ) \ , seed ( d # 0 ) ;
#X obj 20 502 #grade ;
#X obj 20 268 #s t o r e ;
#X obj 20 46 t a a a ;

20 #X msg 93 139 1 # \$1 ;
#X obj 93 116 max 1 ;
#X obj 20 125 un t i l ;
#X obj 66 146 + 1 ;
#X obj 20 102 t f b ;

25 #X msg 59 126 1 ;
#X obj 20 146 f ;
#X obj 20 65 #f i n i s h e d ;
#X obj 20 84 f ;
#X msg 55 425 1 d # \$1 ;

30 #X obj 21 170 t b f f f ;
#X obj 75 268 #cas t d ;
#X obj 20 545 ou t l e t ;
#X obj 20 524 # + 1 ;
#X obj 20 479 #import ( 1 ) d ;

35 #X connect 0 0 17 0 ;
#X connect 1 0 2 0 ;
#X connect 2 0 3 0 ;
#X connect 3 0 4 0 ;
#X connect 4 0 19 0 ;

40 #X connect 5 0 6 0 ;
#X connect 6 0 16 0 ;
#X connect 7 0 6 1 ;
#X connect 8 0 9 0 ;
#X connect 8 1 9 1 ;

45 #X connect 9 0 10 0 ;
#X connect 10 0 11 0 ;
#X connect 11 0 12 0 ;
#X connect 12 0 32 0 ;
#X connect 13 0 14 0 ;

50 #X connect 14 0 8 0 ;
#X connect 15 0 31 0 ;
#X connect 16 0 13 0 ;
#X connect 17 0 25 0 ;
#X connect 17 1 1 0 ;

55 #X connect 17 2 29 0 ;
#X connect 18 0 32 1 ;
#X connect 19 0 18 0 ;
#X connect 19 0 26 1 ;
#X connect 20 0 24 0 ;

60 #X connect 21 0 24 1 ;
#X connect 22 0 20 0 ;
#X connect 22 1 23 0 ;
#X connect 23 0 24 1 ;
#X connect 24 0 21 0 ;

65 #X connect 24 0 28 0 ;
#X connect 25 0 26 0 ;
#X connect 26 0 22 0 ;
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#X connect 27 0 12 1 ;
#X connect 28 0 5 0 ;

70 #X connect 28 1 5 1 ;
#X connect 28 2 27 0 ;
#X connect 28 3 7 0 ;
#X connect 29 0 16 1 ;
#X connect 31 0 30 0 ;

75 #X connect 32 0 15 0 ;

13 zzc/#autoscale.pd

#N canvas 56 202 530 419 10 ;
#X obj 109 107 #f o l d max ;
#X obj 109 134 # −;
#X obj 172 107 #f o l d min ;

5 #X obj 109 152 #f o l d max ;
#X obj 157 132 # +;
#X obj 260 213 # / ( 1 d # 2 ) ;
#X obj 73 318 # −;
#X obj 73 366 # / ;

10 #X obj 73 7 i n l e t ;
#X obj 73 392 ou t l e t ;
#X obj 109 65 #transpose −1 −2;
#X obj 263 97 #dim ;
#X obj 263 123 #rev e r s e ;

15 #X msg 263 175 \$1 d #;
#X obj 109 86 t a a ;
#X obj 108 234 #outer i gno r e ;
#X obj 353 96 #dim ;
#X obj 108 253 #outer i gno r e ( 1 d # ) ;

20 #X obj 108 277 #transpose −1 0 ;
#X obj 108 297 #transpose −1 −2;
#X obj 259 236 #outer i gno r e ( 1 d # ) ;
#X obj 259 260 #transpose −1 0 ;
#X obj 259 280 #transpose −1 −2;

25 #X msg 353 177 \$2 d #;
#X obj 353 152 #t o l i s t ;
#X obj 263 150 #t o l i s t ;
#X obj 108 321 #transpose 0 1 ;
#X obj 259 300 #transpose 0 1 ;

30 #X obj 108 214 # / ( 1 d # 2 ) ;
#X obj 109 172 t a a ;
#X obj 109 193 # +;
#X obj 136 193 # == ( 1 d # 0 ) ;
#X obj 73 45 t a a ;

35 #X obj 73 27 #t ;
#X obj 263 48 t a a ;
#X connect 0 0 1 0 ;
#X connect 0 0 4 0 ;
#X connect 1 0 3 0 ;

40 #X connect 2 0 1 1 ;
#X connect 2 0 4 1 ;
#X connect 3 0 29 0 ;
#X connect 4 0 5 0 ;
#X connect 5 0 20 0 ;

45 #X connect 6 0 7 0 ;
#X connect 7 0 9 0 ;
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#X connect 8 0 33 0 ;
#X connect 10 0 14 0 ;
#X connect 11 0 12 0 ;

50 #X connect 12 0 25 0 ;
#X connect 13 0 15 1 ;
#X connect 14 0 0 0 ;
#X connect 14 1 2 0 ;
#X connect 15 0 17 0 ;

55 #X connect 16 0 24 0 ;
#X connect 17 0 18 0 ;
#X connect 18 0 19 0 ;
#X connect 19 0 26 0 ;
#X connect 20 0 21 0 ;

60 #X connect 21 0 22 0 ;
#X connect 22 0 27 0 ;
#X connect 23 0 20 1 ;
#X connect 23 0 17 1 ;
#X connect 24 0 23 0 ;

65 #X connect 25 0 13 0 ;
#X connect 26 0 7 1 ;
#X connect 27 0 6 1 ;
#X connect 28 0 15 0 ;
#X connect 29 0 30 0 ;

70 #X connect 29 1 31 0 ;
#X connect 30 0 28 0 ;
#X connect 31 0 30 1 ;
#X connect 32 0 6 0 ;
#X connect 32 1 10 0 ;

75 #X connect 33 0 32 0 ;
#X connect 33 1 34 0 ;
#X connect 34 0 11 0 ;
#X connect 34 1 16 0 ;

14 zzc/avmode.pd

#N canvas 0 0 344 116 10 ;
#X obj 11 11 cnv 15 190 77 empty empty avmode 4 12 0 24 −203904 −16662
0 ;
#X obj 16 33 bng 18 250 50 0 \$0−audio−s \$0−audio−r audio 24 9 0 16

5 −4034 −13381 −16662;
#X obj 116 33 bng 18 250 50 0 \$0−video −s \$0−video −r v ideo 24 9 0
16 −4034 −13381 −16662;
#X obj 115 12 t g l 18 0 \$0−update−s \$0−update−r update 24 9 0 16 −4034
−13381 −16662 0 1 ;

10 #X obj 17 67 nbx 5 18 60 240 0 0 \$0−bpm−s \$0−bpm−r bpm 0 −8 0 16
−4034 −13381 −16662 60 256 ;
#X obj 115 67 nbx 5 18 1 100 0 0 \$0− fps −s \$0− fps −r f p s 0 −8 0 16
−4034 −13381 −16662 1 256 ;
#N canvas 17 159 450 300 \$0−guts 0 ;

15 #X obj 19 13 i n l e t ;
#X obj 19 55 route audio v ideo update bpm fps ;
#X obj 20 156 r \$0−audio−s ;
#X msg 20 177 audio ;
#X msg 60 197 video ;

20 #X obj 60 176 r \$0−video −s ;
#X obj 146 156 r \$0−bpm−s ;
#X msg 146 177 bpm \$1 ;

37



zzc zzc/banner.pd

#X msg 146 217 fp s \$1 ;
#X obj 146 196 r \$0− fps −s ;

25 #X obj 233 173 r \$0−update−s ;
#X msg 233 194 update \$1 ;
#X obj 19 79 s \$0−audio−r ;
#X obj 55 99 s \$0−video −r ;
#X obj 99 78 s \$0−update−r ;

30 #X obj 136 100 s \$0−bpm−r ;
#X obj 188 79 s \$0− fps −r ;
#X obj 20 242 ou t l e t ;
#X connect 0 0 1 0 ;
#X connect 1 0 12 0 ;

35 #X connect 1 1 13 0 ;
#X connect 1 2 14 0 ;
#X connect 1 3 15 0 ;
#X connect 1 4 16 0 ;
#X connect 2 0 3 0 ;

40 #X connect 3 0 17 0 ;
#X connect 4 0 17 0 ;
#X connect 5 0 4 0 ;
#X connect 6 0 7 0 ;
#X connect 7 0 17 0 ;

45 #X connect 8 0 17 0 ;
#X connect 9 0 8 0 ;
#X connect 10 0 11 0 ;
#X connect 11 0 17 0 ;
#X r e s t o r e 230 34 pd \$0−guts ;

50 #X obj 230 13 i n l e t ;
#X obj 230 55 ou t l e t ;
#X connect 6 0 8 0 ;
#X connect 7 0 6 0 ;
#X coords 0 −1 1 1 192 79 2 10 10 ;

15 zzc/banner.pd

#N canvas 0 0 450 300 10 ;
#X obj 11 11 cnv 15 190 46 empty empty z−>zˆ2+c 8 24 0 36 −203904 −16662
0 ;
#X coords 0 −1 1 1 192 48 2 10 10 ;

16 zzc/factorize.pd

#N canvas 0 0 341 412 10 ;
#X obj 24 22 i n l e t ;
#X obj 24 61 t b f f b ;
#X obj 24 42 max 1 ;

5 #X obj 36 238 l i s t prepend ;
#X obj 37 260 t a a ;
#X obj 25 286 l i s t append ;
#X obj 25 313 ou t l e t ;
#X obj 36 85 un t i l ;

10 #X obj 36 106 f ;
#X obj 64 106 + 1 ;
#X obj 36 134 t f f ;
#X obj 59 155 swap ;
#X obj 59 176 mod ;
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15 #X obj 59 196 ==;
#X obj 36 217 sp i go t ;
#X msg 75 84 1 ;
#X connect 0 0 2 0 ;
#X connect 1 0 5 0 ;

20 #X connect 1 1 7 0 ;
#X connect 1 2 11 1 ;
#X connect 1 3 3 1 ;
#X connect 1 3 15 0 ;
#X connect 2 0 1 0 ;

25 #X connect 3 0 4 0 ;
#X connect 4 0 5 1 ;
#X connect 4 1 3 1 ;
#X connect 5 0 6 0 ;
#X connect 7 0 8 0 ;

30 #X connect 8 0 9 0 ;
#X connect 8 0 10 0 ;
#X connect 9 0 8 1 ;
#X connect 10 0 14 0 ;
#X connect 10 1 11 0 ;

35 #X connect 11 0 12 0 ;
#X connect 11 1 12 1 ;
#X connect 12 0 13 0 ;
#X connect 13 0 14 1 ;
#X connect 14 0 3 0 ;

40 #X connect 15 0 8 1 ;

17 zzc/footer.pd

#N canvas 0 0 536 106 10 ;
#X obj 11 11 cnv 15 511 30 empty empty Copyright (C) 2018 Claude Hei land −Allen <⤦

Ç claude@mathr . co . uk>
20 15 0 12 −203904 −16662 0 ;
#X coords 0 −1 1 1 513 32 2 10 10 ;

18 zzc/.gitignore

∗ . pd l inux
∗ . wav

19 zzc/gui.pd

#N canvas 0 0 716 697 10 ;
#X obj 101 101 banner ;
#X obj 294 101 ana l y s i s ;
#X obj 101 582 f o o t e r ;

5 #X obj 37 638 ou t l e t ;
#X obj 45 28 i n l e t ;
#X obj 101 150 avmode ;
#X obj 101 230 pe r i od s ;
#X obj 668 16 i n l e t ;

10 #X obj 101 487 t iming ;
#X obj 294 487 p r e s e t s ;
#X connect 1 0 3 0 ;
#X connect 4 0 1 0 ;
#X connect 4 0 5 0 ;
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15 #X connect 4 0 6 0 ;
#X connect 4 0 8 0 ;
#X connect 4 0 9 0 ;
#X connect 5 0 3 0 ;
#X connect 6 0 3 0 ;

20 #X connect 7 0 6 1 ;
#X connect 8 0 3 0 ;
#X connect 9 0 3 0 ;
#X coords 0 −1 1 1 515 515 2 100 100 ;

20 zzc/main.pd

#N canvas 0 86 566 611 10 ;
#X obj 11 39 gui ;
#X obj 11 12 r \$0−gui −r ;
#X obj 11 569 s \$0−gui −s ;

5 #X obj 429 13 r \$0−ana ly s i s −r ;
#N canvas 0 0 719 421 \$0−guts 0 ;
#X obj 19 15 r \$0−gui −s ;
#X obj 20 267 s \$0−gui −r ;
#X obj 11 104 s \$0−ana ly s i s −r ;

10 #X obj 89 246 loadbang ;
#N canvas 566 373 450 300 \$0− i n i t i a l 0 ;
#X obj 17 13 i n l e t ;
#X msg 17 39 re 0 \ , im 0 \ , zoom 0 \ , maximum 3000 \ , s e t t l e 30000
\ , enable 1 \ , update 1 \ , bpm 120 \ , f p s 10 \ , v ideo \ , runtime 0

15 \ , r ec t ime 0 \ , p r e s e t 1 \ , r e s e t ;
#X obj 17 94 ou t l e t ;
#X connect 0 0 1 0 ;
#X connect 1 0 2 0 ;
#X r e s t o r e 89 267 pd \$0− i n i t i a l ;

20 #N canvas 24 236 450 300 \$0− ana l y s i s 0 ;
#X obj 162 119 #au t o c o r r e l a t e ;
#X obj 162 138 #t o l i s t ;
#N canvas 96 47 296 424 \$0−mandelbrot− i t e r a t i o n 0 ;
#X obj 43 189 un t i l ;

25 #X obj 41 301 # +;
#X obj 56 258 t a a ;
#X obj 56 279 # C. ∗ ;
#X obj 41 322 sp i go t ;
#X msg 72 302 1 ;

30 #X msg 102 304 0 ;
#X msg 89 237 2 d # 0 ;
#X obj 42 215 #s t o r e ( 2 d # 0 ) ;
#X obj 62 75 #f i n i s h e d ;
#X obj 93 123 f 8192 ;

35 #X obj 94 169 un t i l ;
#X obj 44 122 f 4096 ;
#X obj 94 146 max 1 ;
#X obj 139 52 ∗ 2 ;
#X msg 129 321 r e s e t ;

40 #X obj 59 95 t b b b b b ;
#X obj 43 166 t f f ;
#X obj 43 142 max 2 ;
#X msg 169 322 2 # \$1 2 ;
#X obj 65 49 t a a a ;

45 #X obj 129 355 #import ( 2 2 ) d ;
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#X obj 45 3 i n l e t ;
#X obj 139 17 i n l e t ;
#X obj 212 17 i n l e t ;
#X obj 129 386 ou t l e t ;

50 #X obj −7 69 r ea l t ime ;
#X obj −7 91 p r in t time ;
#X obj −7 47 #f i n i s h e d ;
#X obj 45 23 t a a b ;
#X connect 0 0 8 0 ;

55 #X connect 1 0 2 0 ;
#X connect 1 0 4 0 ;
#X connect 2 0 3 0 ;
#X connect 2 1 3 1 ;
#X connect 3 0 1 1 ;

60 #X connect 4 0 21 0 ;
#X connect 5 0 4 1 ;
#X connect 6 0 4 1 ;
#X connect 7 0 2 0 ;
#X connect 8 0 1 0 ;

65 #X connect 9 0 16 0 ;
#X connect 10 0 13 0 ;
#X connect 11 0 8 0 ;
#X connect 12 0 18 0 ;
#X connect 13 0 11 0 ;

70 #X connect 14 0 12 1 ;
#X connect 15 0 21 0 ;
#X connect 16 0 12 0 ;
#X connect 16 1 5 0 ;
#X connect 16 2 10 0 ;

75 #X connect 16 3 6 0 ;
#X connect 16 4 15 0 ;
#X connect 17 0 0 0 ;
#X connect 17 1 19 0 ;
#X connect 18 0 17 0 ;

80 #X connect 19 0 21 1 ;
#X connect 20 0 9 0 ;
#X connect 20 1 7 0 ;
#X connect 20 2 8 1 ;
#X connect 21 0 25 0 ;

85 #X connect 22 0 29 0 ;
#X connect 23 0 14 0 ;
#X connect 24 0 10 1 ;
#X connect 28 0 26 1 ;
#X connect 29 0 28 0 ;

90 #X connect 29 1 20 0 ;
#X connect 29 2 26 0 ;
#X r e s t o r e 19 64 pd \$0−mandelbrot− i t e r a t i o n ;
#X obj 19 4 r \$0− t a r g e t ;
#X obj 37 119 s \$0− i t e r a t i o n −data ;

95 #X obj 19 94 t a a a ;
#X obj 29 43 r \$0− t a rge t2 ;
#X obj 19 24 sp i go t 1 ;
#X obj 161 180 ou t l e t ;
#X obj 20 175 ou t l e t ;

100 #X obj 105 6 i n l e t ;
#X obj 156 7 i n l e t ;
#X obj 201 10 i n l e t ;
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#X obj 161 156 l i s t s p l i t 8 ;
#X connect 0 0 1 0 ;

105 #X connect 1 0 13 0 ;
#X connect 2 0 5 0 ;
#X connect 3 0 7 0 ;
#X connect 5 0 9 0 ;
#X connect 5 1 4 0 ;

110 #X connect 5 2 0 0 ;
#X connect 6 0 2 0 ;
#X connect 7 0 2 0 ;
#X connect 10 0 7 1 ;
#X connect 11 0 2 1 ;

115 #X connect 12 0 2 2 ;
#X connect 13 0 8 0 ;
#X r e s t o r e 12 81 pd \$0− ana l y s i s ;
#X obj 20 137 l i s t prepend pe r i od s ;
#X obj 20 158 l i s t tr im ;

120 #N canvas 162 0 983 603 \$0− s on i f y 0 ;
#X obj 280 13 i n l e t ;
#X obj 175 8 i n l e t ;
#X obj 582 520 ou t l e t ˜ ;
#X obj 638 516 ou t l e t ˜ ;

125 #X obj 175 66 #scan ∗ ;
#X obj 241 67 #f o l d ∗ ;
#X obj 175 225 #transpose 0 1 ;
#X obj 175 202 #redim ( 1 1 2 ) ;
#X obj 175 91 #t o f l o a t ;

130 #X obj 175 111 t f f ;
#X obj 175 136 pack f f ;
#X obj 220 112 inv ∗ ;
#X obj 241 87 #t o f l o a t ;
#X msg 282 202 3 # \$2 \$1 2 ;

135 #X obj 202 267 #f o l d + \ , seed ( 2 d # 0 ) ;
#X obj 202 288 # / ;
#X msg 234 289 1 d # \$2 ;
#X obj 175 334 # −;
#X obj 175 245 t a a ;

140 #X obj 202 312 #outer i gno r e ;
#X obj 175 157 t b a a a ;
#X msg 294 312 \$2 d #;
#X obj 202 337 #transpose −1 −2;
#X obj 175 358 #auto s ca l e ;

145 #X obj 175 382 # c2p ( 2 d # ) ;
#X obj 365 68 l i s t l ength ;
#X obj 320 154 pack f f ;
#X obj 175 520 #import ( 1 1 2 ) d ;
#X msg 320 520 3 # \$2 \$1 2 ;

150 #X obj 19 348 #s t o r e ;
#X obj 20 107 f 0 ;
#X obj 78 105 + 1 ;
#X obj 19 215 #f o r 0 1 1 ;
#X obj 20 82 metro 118 ;

155 #X obj 78 127 mod ;
#X obj 46 153 pack f f ;
#X obj 19 328 #j o i n 1 ;
#X msg 58 307 \$2 1 # \$1 ;
#X msg 47 173 \$2 ;
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160 #X obj 19 374 #import ( 2 ) d ;
#X obj 19 134 t b f b ;
#X obj 19 397 #t o l i s t ;
#X obj 19 419 t a b ;
#X obj 64 420 f ;

165 #X obj 99 421 + 1 ;
#X obj 19 443 l i s t prepend ;
#X msg 79 399 0 ;
#X obj 21 13 i n l e t ;
#X obj 175 179 #s t o r e ( 1 2 d # ) ;

170 #X obj 19 503 s \$0−audio− c on t r o l ;
#N canvas 0 0 450 300 \$0−audio−vo i c e s 0 ;
#X r e s t o r e 413 458 pd \$0−audio−vo i c e s ;
#X obj 412 435 s pd−\$0−audio−vo i c e s ;
#X obj 402 140 t b f b ;

175 #X msg 402 170 \ ; pd dsp 1 ;
#X msg 471 168 \ ; pd dsp 0 ;
#X obj 421 238 un t i l ;
#X msg 531 351 c l e a r ;
#X obj 421 258 f ;

180 #X obj 530 200 loadbang ;
#X msg 530 221 bang ;
#X obj 510 242 symbol \$0−audio− c on t r o l ;
#X obj 447 259 + 1 ;
#X msg 460 239 0 ;

185 #X obj 421 325 + 10 ;
#X obj 421 279 t f f ;
#X obj 421 302 ∗ 30 ;
#X msg 412 405 loadbang ;
#X obj 412 201 t b f b b ;

190 #X obj 175 47 l i s t prepend 1 ;
#X obj 365 89 + 1 ;
#X obj 18 479 sp i go t ;
#X obj 64 480 <;
#X msg 85 83 0 ;

195 #X obj 175 28 t a a a b ;
#X obj 403 89 t f f ;
#X obj 447 88 !=;
#X obj 402 115 sp i go t ;
#X obj 175 403 t a a ;

200 #X obj 175 426 # ∗ ( 2 d # 1 0 ) ;
#X obj 243 448 # ∗ ( 2 d # 0 1 ) ;
#X obj 175 448 #auto s ca l e ;
#X obj 175 489 # +;
#X obj 19 261 #rev e r s e ;

205 #X obj 19 287 #outer − ( 1 # 1 ) ;
#X obj 520 266 symbol \$0−audio−out− l ;
#X obj 530 294 symbol \$0−audio−out−r ;
#X obj 584 443 catch ˜ \$0−audio−out− l ;
#X obj 639 470 catch ˜ \$0−audio−out−r ;

210 #X obj 583 495 ∗˜ 0 . 2 ;
#X obj 638 493 ∗˜ 0 . 2 ;
#X obj 71 44 r \$0−tempo ;
#X obj 421 349 pack f s s s f f ;
#X obj 520 13 i n l e t ;

215 #X obj 520 35 f ;
#X msg 422 383 obj 10 \$1 \ $6 vo i c e ˜ \$2 \$3 \$4 \$5 \$6 ;
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#X obj 421 220 max 1 ;
#X connect 0 0 48 1 ;
#X connect 1 0 73 0 ;

220 #X connect 4 0 8 0 ;
#X connect 5 0 12 0 ;
#X connect 6 0 18 0 ;
#X connect 7 0 6 0 ;
#X connect 8 0 9 0 ;

225 #X connect 9 0 10 0 ;
#X connect 9 1 11 0 ;
#X connect 10 0 20 0 ;
#X connect 11 0 10 1 ;
#X connect 12 0 11 1 ;

230 #X connect 12 0 26 0 ;
#X connect 12 0 34 1 ;
#X connect 13 0 7 1 ;
#X connect 14 0 15 0 ;
#X connect 15 0 19 0 ;

235 #X connect 16 0 15 1 ;
#X connect 17 0 23 0 ;
#X connect 18 0 17 0 ;
#X connect 18 1 14 0 ;
#X connect 19 0 22 0 ;

240 #X connect 20 0 48 0 ;
#X connect 20 1 16 0 ;
#X connect 20 2 21 0 ;
#X connect 20 3 13 0 ;
#X connect 21 0 19 1 ;

245 #X connect 22 0 17 1 ;
#X connect 23 0 24 0 ;
#X connect 24 0 77 0 ;
#X connect 25 0 69 0 ;
#X connect 25 0 71 1 ;

250 #X connect 25 0 74 0 ;
#X connect 26 0 28 0 ;
#X connect 27 0 29 1 ;
#X connect 28 0 27 1 ;
#X connect 29 0 39 0 ;

255 #X connect 30 0 31 0 ;
#X connect 30 0 40 0 ;
#X connect 31 0 34 0 ;
#X connect 32 0 82 0 ;
#X connect 33 0 30 0 ;

260 #X connect 34 0 30 1 ;
#X connect 35 0 37 0 ;
#X connect 35 0 38 0 ;
#X connect 36 0 29 0 ;
#X connect 37 0 36 1 ;

265 #X connect 38 0 32 1 ;
#X connect 39 0 41 0 ;
#X connect 40 0 32 0 ;
#X connect 40 1 35 0 ;
#X connect 40 2 46 0 ;

270 #X connect 41 0 42 0 ;
#X connect 42 0 45 0 ;
#X connect 42 1 43 0 ;
#X connect 43 0 44 0 ;
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#X connect 43 0 45 1 ;
275 #X connect 43 0 71 0 ;

#X connect 44 0 43 1 ;
#X connect 45 0 70 0 ;
#X connect 46 0 43 1 ;
#X connect 47 0 33 0 ;

280 #X connect 48 0 7 0 ;
#X connect 52 0 53 0 ;
#X connect 52 1 67 0 ;
#X connect 52 2 54 0 ;
#X connect 55 0 57 0 ;

285 #X connect 56 0 51 0 ;
#X connect 57 0 61 0 ;
#X connect 57 0 64 0 ;
#X connect 58 0 59 0 ;
#X connect 59 0 60 0 ;

290 #X connect 59 0 84 0 ;
#X connect 59 0 85 0 ;
#X connect 60 0 91 1 ;
#X connect 61 0 57 1 ;
#X connect 62 0 57 1 ;

295 #X connect 63 0 91 0 ;
#X connect 64 0 65 0 ;
#X connect 64 1 91 4 ;
#X connect 65 0 63 0 ;
#X connect 66 0 51 0 ;

300 #X connect 67 0 66 0 ;
#X connect 67 1 95 0 ;
#X connect 67 2 62 0 ;
#X connect 67 3 56 0 ;
#X connect 68 0 4 0 ;

305 #X connect 69 0 26 1 ;
#X connect 69 0 35 1 ;
#X connect 70 0 49 0 ;
#X connect 71 0 70 1 ;
#X connect 72 0 30 1 ;

310 #X connect 73 0 68 0 ;
#X connect 73 1 5 0 ;
#X connect 73 2 25 0 ;
#X connect 73 3 72 0 ;
#X connect 74 0 76 0 ;

315 #X connect 74 1 75 0 ;
#X connect 75 0 76 1 ;
#X connect 76 0 52 0 ;
#X connect 77 0 78 0 ;
#X connect 77 1 79 0 ;

320 #X connect 78 0 80 0 ;
#X connect 79 0 81 1 ;
#X connect 80 0 81 0 ;
#X connect 81 0 27 0 ;
#X connect 82 0 83 0 ;

325 #X connect 83 0 36 0 ;
#X connect 84 0 91 2 ;
#X connect 85 0 91 3 ;
#X connect 86 0 88 0 ;
#X connect 87 0 89 0 ;

330 #X connect 88 0 2 0 ;
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#X connect 89 0 3 0 ;
#X connect 90 0 33 1 ;
#X connect 91 0 94 0 ;
#X connect 92 0 93 0 ;

335 #X connect 93 0 91 5 ;
#X connect 94 0 51 0 ;
#X connect 95 0 55 0 ;
#X r e s t o r e 180 228 pd \$0− s on i f y ;
#X obj 190 249 dac ˜ ;

340 #N canvas 0 0 488 444 \$0− record 0 ;
#X obj 19 11 i n l e t ˜ ;
#X obj 76 11 i n l e t ˜ ;
#X obj 124 11 i n l e t ;
#X obj 196 122 date GMT;

345 #X obj 307 121 time GMT;
#X obj 196 92 t b b a ;
#X obj 196 240 l 2 s ;
#X msg 241 239 symbol −;
#X obj 196 217 pack s s s s s s ;

350 #X obj 315 241 l 2 s ;
#X msg 346 240 symbol −;
#X obj 310 266 loadbang ;
#X obj 196 271 pack s s ;
#X obj 196 295 l 2 s ;

355 #X msg 227 294 symbol −−;
#X obj 343 182 makefi lename %02d ;
#X obj 324 163 makefi lename %02d ;
#X obj 306 143 makefi lename %02d ;
#X obj 196 143 makefi lename %02d ;

360 #X obj 214 163 makefi lename %02d ;
#X obj 233 182 makefi lename %02d ;
#X obj 196 389 ou t l e t ;
#X msg 196 323 symbol \$1 . wav ;
#X msg 103 358 open −bytes 4 \$1 \ , s t a r t ;

365 #X obj 20 395 w r i t e s f ˜ 2 ;
#X obj 103 330 symbol ;
#X obj 103 61 route s t a r t stop ;
#X obj 103 83 bang ;
#X obj 149 85 bang ;

370 #X msg 149 207 stop ;
#X connect 0 0 24 0 ;
#X connect 1 0 24 1 ;
#X connect 2 0 26 0 ;
#X connect 3 0 18 0 ;

375 #X connect 3 1 19 0 ;
#X connect 3 2 20 0 ;
#X connect 4 0 17 0 ;
#X connect 4 1 16 0 ;
#X connect 4 2 15 0 ;

380 #X connect 5 0 3 0 ;
#X connect 5 1 4 0 ;
#X connect 5 2 9 0 ;
#X connect 6 0 12 0 ;
#X connect 7 0 6 1 ;

385 #X connect 8 0 6 0 ;
#X connect 9 0 12 1 ;
#X connect 10 0 9 1 ;
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#X connect 11 0 10 0 ;
#X connect 11 0 7 0 ;

390 #X connect 11 0 14 0 ;
#X connect 12 0 13 0 ;
#X connect 13 0 22 0 ;
#X connect 14 0 13 1 ;
#X connect 15 0 8 5 ;

395 #X connect 16 0 8 4 ;
#X connect 17 0 8 3 ;
#X connect 18 0 8 0 ;
#X connect 19 0 8 1 ;
#X connect 20 0 8 2 ;

400 #X connect 22 0 25 1 ;
#X connect 23 0 24 0 ;
#X connect 25 0 23 0 ;
#X connect 25 0 21 0 ;
#X connect 26 0 27 0 ;

405 #X connect 26 1 28 0 ;
#X connect 26 2 5 0 ;
#X connect 27 0 25 0 ;
#X connect 28 0 29 0 ;
#X connect 29 0 24 0 ;

410 #X r e s t o r e 180 268 pd \$0− record ;
#X msg 187 104 0 ;
#X msg 119 105 1 ;
#X msg 153 105 0 ;
#X msg 220 105 1 ;

415 #N canvas 0 0 450 300 \$0−record −t imer 0 ;
#X msg 169 219 s t a r t ;
#X msg 225 244 stop ;
#X obj 194 148 de lay 2000 ;
#X msg 137 221 1 ;

420 #X obj 224 120 + 2000 ;
#X obj 224 168 de lay ;
#X msg 193 242 0 ;
#X obj 224 221 de lay 30000 ;
#X obj 224 99 f ;

425 #X obj 292 55 i n l e t ;
#X obj 169 56 i n l e t ;
#X obj 187 272 ou t l e t ;
#X obj 94 269 ou t l e t ;
#X obj 8 267 ou t l e t ;

430 #X obj 332 55 i n l e t ;
#X obj 292 86 swap 15000 ;
#X obj 292 107 / ;
#X obj 292 139 pack f f ;
#X obj 292 160 ∗ ;

435 #X obj 331 114 t b f ;
#X msg 291 185 runtime \$1 ;
#X obj 45 116 t imer ;
#X msg 46 143 rect ime \$1 ;
#X obj 66 43 loadbang ;

440 #X obj 66 64 metro 40 ;
#X obj 337 159 s \$0−tempo ;
#X msg 128 115 stop ;
#X obj 169 76 de lay 30000 ;
#X connect 0 0 11 0 ;
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445 #X connect 1 0 11 0 ;
#X connect 2 0 3 0 ;
#X connect 2 0 21 0 ;
#X connect 3 0 12 0 ;
#X connect 4 0 5 0 ;

450 #X connect 5 0 6 0 ;
#X connect 5 0 7 0 ;
#X connect 6 0 12 0 ;
#X connect 7 0 1 0 ;
#X connect 8 0 4 0 ;

455 #X connect 9 0 15 0 ;
#X connect 10 0 27 0 ;
#X connect 10 0 6 0 ;
#X connect 14 0 19 0 ;
#X connect 15 0 16 0 ;

460 #X connect 15 1 16 1 ;
#X connect 16 0 17 0 ;
#X connect 16 0 25 0 ;
#X connect 17 0 18 0 ;
#X connect 18 0 20 0 ;

465 #X connect 18 0 8 1 ;
#X connect 19 0 17 0 ;
#X connect 19 1 17 1 ;
#X connect 20 0 13 0 ;
#X connect 21 0 22 0 ;

470 #X connect 22 0 13 0 ;
#X connect 23 0 24 0 ;
#X connect 24 0 21 1 ;
#X connect 26 0 5 0 ;
#X connect 26 0 2 0 ;

475 #X connect 26 0 7 0 ;
#X connect 27 0 8 0 ;
#X connect 27 0 0 0 ;
#X connect 27 0 2 0 ;
#X r e s t o r e 186 175 pd \$0−record −t imer ;

480 #X obj 390 364 #out window \ , t i t l e Mandelbrot ;
#X obj 384 233 metro 100 ;
#N canvas 0 0 607 485 \$0−mandelbrot 0 ;
#X obj 246 397 # + ( d # 0 ) ;
#X obj 277 366 # C. ∗ ;

485 #X obj 277 346 t a a ;
#X obj 264 124 #f o r ( 0 0 ) ( 512 512 ) ( 1 1 ) ;
#X obj 263 203 #cas t d ;
#X obj 263 185 # − ( 2 # 256 ) ;
#X obj 191 353 #s t o r e ( 512 768 2 d # 0 ) ;

490 #X obj 203 284 t b b ;
#X msg 229 331 1 ;
#X obj 16 217 t a b ;
#X msg 211 312 0 ;
#X msg 14 242 2 # \$1 \$2 ;

495 #X msg 16 70 \$3 \$1 \$2 ;
#X obj 15 184 t a b ;
#X obj 261 301 # + ( 2 d # 0 0 ) ;
#X obj 376 196 # ∗ ( 1 d # 128 ) ;
#X obj 376 219 #t ;

500 #X msg 363 175 1 d # 2 ;
#X obj 62 183 t a b ;
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#X msg 415 175 1 d # 0 . 5 ;
#X obj 277 324 # put ( 1 d # 0 ) ;
#X obj 16 163 route 256 1024 ;

505 #X msg 106 294 2 d # 0 0 ;
#X obj 263 145 #transpose 0 1 ;
#X obj 263 167 #rev e r s e 0 ;
#N canvas 0 0 545 369 \$0−map 0 ;
#X obj 27 305 #s t o r e ;

510 #X obj 60 174 #cas t d ;
#X obj 171 170 #cas t d ;
#X obj 170 69 loadbang ;
#X obj 60 212 #transpose 0 2 ;
#X obj 60 235 #transpose 2 3 ;

515 #X obj 28 7 i n l e t ;
#X obj 27 29 t b b ;
#X obj 60 134 #rev e r s e 1 ;
#X msg 171 92 1 l # 16 ;
#X obj 171 149 #outer i gno r e ( 4 l # ) ;

520 #X obj 60 256 #redim ( 512 256 4 ) ;
#X obj 27 277 #f o r ( 0 0 0 ) ( 512 256 2 ) ( 1 1 1 ) ;
#X obj 59 49 #f o r ( 0 0 0 0 ) ( 64 64 8 4 ) ( 1 1 1 1 ) ;
#X obj 60 154 # − ( 8 4 # 32 ) ;
#X obj 60 192 # / ( 8 4 4 d # 1 ) ;

525 #X obj 171 116 #outer << ( 8 4 l # 0 1 2 3 4 5 6 7 8 9 10 11 12 13
14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 ) ;
#X obj 28 333 ou t l e t ;
#X connect 0 0 17 0 ;
#X connect 1 0 15 0 ;

530 #X connect 2 0 15 1 ;
#X connect 3 0 9 0 ;
#X connect 4 0 5 0 ;
#X connect 5 0 11 0 ;
#X connect 6 0 7 0 ;

535 #X connect 7 0 12 0 ;
#X connect 7 1 13 0 ;
#X connect 8 0 14 0 ;
#X connect 9 0 16 0 ;
#X connect 10 0 2 0 ;

540 #X connect 11 0 0 1 ;
#X connect 12 0 0 0 ;
#X connect 13 0 8 0 ;
#X connect 14 0 1 0 ;
#X connect 15 0 4 0 ;

545 #X connect 16 0 10 0 ;
#X r e s t o r e 263 260 pd \$0−map ;
#X obj 262 281 #j o i n 1 ;
#X obj 263 242 #t ;
#X obj 535 22 i n l e t ;

550 #X obj 239 18 i n l e t ;
#X obj 518 454 ou t l e t ;
#X obj 151 455 ou t l e t ;
#X obj 170 17 i n l e t ;
#X obj 390 456 ou t l e t ;

555 #X obj 265 75 t a a ;
#X obj 265 100 #f i n i s h e d ;
#X msg 478 175 1 d # 128 ;
#X obj 70 213 s \$0−zoom− in ;
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#X obj 363 149 r \$0−zoom− in ;
560 #X obj 447 150 r \$0−zoom−out ;

#X obj 104 240 s \$0−zoom−out ;
#X obj 479 130 r \$0−zoom− r e s e t ;
#X obj 16 48 route po s i t i o n keypres s ;
#X obj 97 94 unpack f f f s ;

565 #X obj 148 212 #s t o r e ( 2 d # 0 ) ;
#X obj 160 171 t b b ;
#X obj 200 171 t b b ;
#X obj 120 171 t b b ;
#X obj 127 260 s \$0−zoom− r e s e t ;

570 #X obj 263 222 # / ( 1 d # 128 ) ;
#X obj 191 373 shunt 3 ;
#X obj 243 454 ou t l e t ;
#X msg 197 70 \$4 \$1 \$2 ;
#X obj 195 90 route space ;

575 #X obj 209 192 t a b ;
#X msg 195 235 2 # \$1 \$2 ;
#X msg 238 307 2 ;
#X obj 121 119 s e l Home Up Down Return ;
#X obj 114 404 #s t o r e ( 2 d # 0 ) ;

580 #X obj 276 390 # min ( d # 1000 ) ;
#X obj 276 411 # max ( d # −1000 ) ;
#X obj 104 141 s e l KP Home KP Up KP Down ;
#X obj 16 92 unpack f f f ;
#X obj 16 113 & 1280 ;

585 #X obj 16 132 pack f f f ;
#X connect 0 0 2 0 ;
#X connect 0 0 30 0 ;
#X connect 1 0 59 0 ;
#X connect 2 0 1 0 ;

590 #X connect 2 1 1 1 ;
#X connect 3 0 23 0 ;
#X connect 4 0 49 0 ;
#X connect 5 0 4 0 ;
#X connect 6 0 50 0 ;

595 #X connect 7 0 6 0 ;
#X connect 7 1 8 0 ;
#X connect 8 0 50 1 ;
#X connect 9 0 11 0 ;
#X connect 9 1 10 0 ;

600 #X connect 10 0 50 1 ;
#X connect 11 0 6 0 ;
#X connect 12 0 62 0 ;
#X connect 13 0 9 0 ;
#X connect 13 1 37 0 ;

605 #X connect 14 0 6 1 ;
#X connect 14 0 20 0 ;
#X connect 15 0 16 0 ;
#X connect 16 0 49 1 ;
#X connect 16 1 15 1 ;

610 #X connect 16 1 33 0 ;
#X connect 17 0 15 0 ;
#X connect 18 0 9 0 ;
#X connect 18 1 40 0 ;
#X connect 19 0 15 0 ;

615 #X connect 20 0 2 0 ;

50



zzc zzc/main.pd

#X connect 21 0 13 0 ;
#X connect 21 1 18 0 ;
#X connect 22 0 31 0 ;
#X connect 23 0 24 0 ;

620 #X connect 24 0 5 0 ;
#X connect 25 0 26 0 ;
#X connect 26 0 14 0 ;
#X connect 27 0 25 0 ;
#X connect 27 1 26 1 ;

625 #X connect 28 0 42 0 ;
#X connect 29 0 7 0 ;
#X connect 32 0 34 0 ;
#X connect 34 0 35 0 ;
#X connect 34 1 14 1 ;

630 #X connect 34 1 44 1 ;
#X connect 35 0 3 0 ;
#X connect 36 0 16 0 ;
#X connect 38 0 17 0 ;
#X connect 39 0 19 0 ;

635 #X connect 41 0 36 0 ;
#X connect 42 0 12 0 ;
#X connect 42 1 43 0 ;
#X connect 42 1 52 0 ;
#X connect 43 3 57 0 ;

640 #X connect 44 0 31 0 ;
#X connect 45 0 44 0 ;
#X connect 45 1 37 0 ;
#X connect 46 0 44 0 ;
#X connect 46 1 40 0 ;

645 #X connect 47 0 22 0 ;
#X connect 47 1 48 0 ;
#X connect 49 0 27 0 ;
#X connect 50 0 31 0 ;
#X connect 50 1 0 0 ;

650 #X connect 50 2 51 0 ;
#X connect 50 2 58 1 ;
#X connect 52 0 53 0 ;
#X connect 53 0 54 0 ;
#X connect 54 0 55 0 ;

655 #X connect 54 1 56 0 ;
#X connect 55 0 6 0 ;
#X connect 56 0 50 1 ;
#X connect 57 0 47 0 ;
#X connect 57 1 45 0 ;

660 #X connect 57 2 46 0 ;
#X connect 57 3 58 0 ;
#X connect 57 4 61 0 ;
#X connect 58 0 31 0 ;
#X connect 59 0 60 0 ;

665 #X connect 60 0 0 1 ;
#X connect 61 0 47 0 ;
#X connect 61 1 45 0 ;
#X connect 61 2 46 0 ;
#X connect 62 0 63 0 ;

670 #X connect 62 1 64 1 ;
#X connect 62 2 64 2 ;
#X connect 63 0 64 0 ;
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#X connect 64 0 21 0 ;
#X r e s t o r e 297 256 pd \$0−mandelbrot ;

675 #X obj 297 365 s \$0− t a r g e t ;
#X obj 297 226 r \$0− t a r g e t ;
#X obj 326 322 loadbang ;
#X msg 326 343 2 d # 0 ;
#X obj 328 300 s \$0− t a rge t2 ;

680 #N canvas 115 0 572 691 \$0− i nn e r c o l ou r 0 ;
#X obj 49 53 i n l e t ;
#X obj 42 649 ou t l e t ;
#X obj 205 54 i n l e t ;
#X obj 269 51 i n l e t ;

685 #X obj 29 99 # ∗ ;
#X obj 29 120 #inner ( 2 d # 1 1 ) \ , seed ( d # 0 ) ;
#X obj 30 142 # sq r t ( d # ) ;
#X obj 28 200 t a a ;
#X obj 28 232 # ∗ ( d # 1 ) ;

690 #X obj 29 367 t a a ;
#X obj 221 236 s e l 1 ;
#X obj 29 347 # min ( d # 4 ) ;
#X obj 29 269 t a a ;
#X obj 43 408 t a a ;

695 #X obj 56 290 # < ( d # 4 ) ;
#X obj 30 167 t a a ;
#X obj 30 78 t a a ;
#X obj 56 329 # ∗ ( i # 1 ) ;
#X obj 55 309 #cas t i ;

700 #X msg 158 201 1 i # \$1 ;
#X msg 203 269 1 d # 4 ;
#X obj 43 386 # max ( i # 0 ) ;
#X msg 202 334 1 i # 0 ;
#X obj 71 201 # < ( d # 4 ) ;

705 #X obj 42 628 # ∗ ;
#X obj 326 306 l i s t s p l i t 8 ;
#X obj 326 340 #scan ∗ ;
#X obj 42 510 # ==;
#X obj 42 489 #outer % ( 8 # 1 ) ;

710 #X obj 42 429 sp i go t ;
#X obj 388 51 i n l e t ;
#X obj 42 530 #inner ( 8 1 # 1 ) ;
#X obj 91 625 #outer i gnor e ( 3 # ) ;
#X obj 91 605 #cas t i ;

715 #X obj 326 285 l i s t append 0 0 0 0 0 0 0 0 ;
#X obj 356 412 # ==;
#X obj 356 433 #f o l d +;
#X obj 42 551 # −;
#X obj 97 441 f ;

720 #X obj 43 456 t a b ;
#X obj 326 364 #t o l i s t ;
#X obj 281 389 l i s t f i n d ;
#X obj 281 412 != −1;
#X obj 281 432 moses 0 . 5 ;

725 #X obj 191 382 t f f ;
#X obj 42 572 #s t o r e ( 9 3 # 255 0 0 255 188 0 255 255 0 128 255 0
0 255 128 0 128 255 0 0 255 255 0 255 255 255 255 ) ;
#X obj 32 48 #cas t d ;
#X connect 0 0 46 0 ;
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730 #X connect 2 0 19 0 ;
#X connect 2 0 10 0 ;
#X connect 2 0 41 0 ;
#X connect 3 0 34 0 ;
#X connect 4 0 5 0 ;

735 #X connect 5 0 6 0 ;
#X connect 6 0 15 0 ;
#X connect 7 0 8 0 ;
#X connect 7 1 23 0 ;
#X connect 8 0 12 0 ;

740 #X connect 9 1 11 1 ;
#X connect 9 1 14 1 ;
#X connect 10 0 20 0 ;
#X connect 10 0 22 0 ;
#X connect 11 0 9 0 ;

745 #X connect 12 0 11 0 ;
#X connect 12 1 14 0 ;
#X connect 13 0 29 0 ;
#X connect 13 1 21 1 ;
#X connect 14 0 18 0 ;

750 #X connect 15 0 7 0 ;
#X connect 16 0 4 0 ;
#X connect 16 1 4 1 ;
#X connect 17 0 21 0 ;
#X connect 18 0 17 0 ;

755 #X connect 19 0 17 1 ;
#X connect 20 0 11 1 ;
#X connect 20 0 14 1 ;
#X connect 21 0 13 0 ;
#X connect 22 0 21 1 ;

760 #X connect 23 0 8 1 ;
#X connect 23 0 33 0 ;
#X connect 24 0 1 0 ;
#X connect 25 0 26 0 ;
#X connect 25 0 35 0 ;

765 #X connect 26 0 28 1 ;
#X connect 26 0 40 0 ;
#X connect 27 0 31 0 ;
#X connect 28 0 27 0 ;
#X connect 29 0 39 0 ;

770 #X connect 30 0 44 0 ;
#X connect 31 0 37 0 ;
#X connect 32 0 24 1 ;
#X connect 33 0 32 0 ;
#X connect 34 0 25 0 ;

775 #X connect 35 0 36 0 ;
#X connect 36 0 37 1 ;
#X connect 37 0 45 0 ;
#X connect 38 0 29 1 ;
#X connect 39 0 28 0 ;

780 #X connect 39 1 38 0 ;
#X connect 40 0 41 1 ;
#X connect 41 0 42 0 ;
#X connect 42 0 43 0 ;
#X connect 43 1 29 1 ;

785 #X connect 44 0 29 1 ;
#X connect 44 1 38 1 ;
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#X connect 45 0 24 0 ;
#X connect 46 0 16 0 ;
#X r e s t o r e 407 339 pd \$0− i nn e r c o l ou r ;

790 #N canvas 0 0 450 300 \$0−zoom− l e v e l 0 ;
#X obj 32 71 # − ( 1 d # 7 ) ;
#X obj 32 92 #t o f l o a t ;
#X obj 32 30 # log ( 1 d # ) ;
#X obj 32 50 # / ;

795 #X obj 59 52 # log ( 1 d # ) ;
#X msg 131 34 1 d # 2 ;
#X obj 131 13 loadbang ;
#X obj 32 114 s \$0−zzzz ;
#X obj 34 8 i n l e t ;

800 #X connect 0 0 1 0 ;
#X connect 1 0 7 0 ;
#X connect 2 0 3 0 ;
#X connect 3 0 0 0 ;
#X connect 4 0 3 1 ;

805 #X connect 5 0 4 0 ;
#X connect 6 0 5 0 ;
#X connect 8 0 2 0 ;
#X r e s t o r e 358 278 pd \$0−zoom− l e v e l ;
#N canvas 0 0 450 300 \$0−counter 0 ;

810 #X obj 72 97 f ;
#X obj 103 97 + 1 ;
#X obj 87 51 r \$0− t a r g e t ;
#X obj 31 97 t a b ;
#X msg 87 73 1 ;

815 #X obj 28 23 i n l e t ;
#X obj 29 127 ou t l e t ;
#X obj 78 127 ou t l e t ;
#X connect 0 0 1 0 ;
#X connect 0 0 7 0 ;

820 #X connect 1 0 0 1 ;
#X connect 2 0 4 0 ;
#X connect 3 0 6 0 ;
#X connect 3 1 0 0 ;
#X connect 4 0 0 1 ;

825 #X connect 5 0 3 0 ;
#X r e s t o r e 407 301 pd \$0−counter ;
#X obj 397 189 swap 1000 ;
#X obj 397 210 / ;
#X msg 373 387 512 768 3 # 0 ;

830 #X obj 387 56 r \$0− t a r g e t ;
#X obj 39 298 r \$0−zzzz ;
#N canvas 0 0 489 274 \$0−save− load 0 ;
#X obj 26 11 i n l e t ;
#X obj 150 14 i n l e t ;

835 #X obj 45 91 #s t o r e ( 2 d # 0 ) ;
#X obj 26 41 savepane l ;
#X obj 45 148 #out ;
#X msg 26 111 c l o s e ;
#X obj 290 15 i n l e t ;

840 #X obj 290 36 openpanel ;
#X obj 26 65 t b b a ;
#X obj 290 140 ou t l e t ;
#X msg 290 59 load \$1 d ;

54



zzc zzc/main.pd

#X msg 65 111 open \$1 ;
845 #X obj 290 99 #in ;

#X obj 17 176 #pr in t ;
#X connect 0 0 3 0 ;
#X connect 1 0 2 1 ;
#X connect 2 0 4 0 ;

850 #X connect 2 0 13 0 ;
#X connect 3 0 8 0 ;
#X connect 5 0 4 0 ;
#X connect 6 0 7 0 ;
#X connect 7 0 10 0 ;

855 #X connect 8 0 5 0 ;
#X connect 8 1 2 0 ;
#X connect 8 2 11 0 ;
#X connect 10 0 12 0 ;
#X connect 11 0 4 0 ;

860 #X connect 12 0 9 0 ;
#X r e s t o r e 344 87 pd \$0−save− load ;
#X obj 344 106 s \$0− t a r g e t ;
#X msg 39 319 zoom \$1 ;
#X obj 226 204 r \$0− i t e r a t i o n −data ;

865 #X obj 120 299 r \$0− t a r g e t ;
#X obj 120 320 #t o l i s t ;
#X msg 120 343 re \$1 \ , im \$2 ;
#X obj 19 38 route enable maximum s e t t l e cascade audio v ideo record
bpm t o t a l f p s t a r g e t s update save load p r e s e t ;

870 #X connect 0 0 39 0 ;
#X connect 3 0 4 0 ;
#X connect 4 0 1 0 ;
#X connect 5 0 2 0 ;
#X connect 5 1 6 0 ;

875 #X connect 6 0 7 0 ;
#X connect 7 0 1 0 ;
#X connect 8 0 9 0 ;
#X connect 8 0 10 0 ;
#X connect 8 1 9 1 ;

880 #X connect 8 1 10 1 ;
#X connect 11 0 17 0 ;
#X connect 12 0 8 0 ;
#X connect 13 0 8 0 ;
#X connect 14 0 17 0 ;

885 #X connect 15 0 1 0 ;
#X connect 15 1 8 0 ;
#X connect 15 2 10 2 ;
#X connect 16 0 18 2 ;
#X connect 17 0 18 1 ;

890 #X connect 18 0 19 0 ;
#X connect 18 1 23 0 ;
#X connect 18 2 25 0 ;
#X connect 18 3 26 0 ;
#X connect 20 0 18 0 ;

895 #X connect 21 0 22 0 ;
#X connect 21 0 29 0 ;
#X connect 22 0 19 0 ;
#X connect 24 0 16 0 ;
#X connect 26 0 24 0 ;

900 #X connect 26 1 24 1 ;
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#X connect 27 0 28 0 ;
#X connect 27 1 28 1 ;
#X connect 28 0 17 1 ;
#X connect 29 0 16 0 ;

905 #X connect 30 0 32 1 ;
#X connect 31 0 34 0 ;
#X connect 32 0 33 0 ;
#X connect 34 0 1 0 ;
#X connect 35 0 8 2 ;

910 #X connect 36 0 37 0 ;
#X connect 37 0 38 0 ;
#X connect 38 0 1 0 ;
#X connect 39 0 5 0 ;
#X connect 39 1 5 1 ;

915 #X connect 39 2 5 2 ;
#X connect 39 3 8 1 ;
#X connect 39 3 10 2 ;
#X connect 39 3 24 2 ;
#X connect 39 4 11 0 ;

920 #X connect 39 4 12 0 ;
#X connect 39 5 14 0 ;
#X connect 39 5 13 0 ;
#X connect 39 6 15 0 ;
#X connect 39 7 15 1 ;

925 #X connect 39 8 15 2 ;
#X connect 39 9 27 0 ;
#X connect 39 10 24 2 ;
#X connect 39 11 24 3 ;
#X connect 39 12 32 0 ;

930 #X connect 39 13 32 2 ;
#X connect 39 14 8 3 ;
#X r e s t o r e 462 566 pd \$0−guts ;
#X connect 0 0 2 0 ;
#X connect 1 0 0 0 ;

935 #X connect 3 0 0 1 ;

21 zzc/Makefile

a l l : v c f ˜ . pd l inux

c l ean :
rm − f v c f ˜ . pd l inux

5

%.pd l inux : %.c
gcc −std=c99 −Wall −pedant ic −O3 −fPIC −shared −o $ ∗ . pd l inux $ ∗ . c −lm

22 zzc/periodoscope.pd

#N canvas 0 0 721 690 10 ;
#X obj 35 1137 #s t o r e ;
#X obj 62 852 #cas t i ;
#X obj 63 891 #t o l i s t ;

5 #X obj 423 310 i n l e t ;
#X obj 63 871 #import ( 2 ) ;
#X obj 64 911 t a b ;
#X obj 139 912 f 0 ;
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#X obj 133 1014 Gem/hsv2rgb ;
10 #X msg 151 872 0 ;

#X msg 134 988 \$1 1 1 ;
#X obj 63 948 unpack f f ;
#X obj 65 1080 pack f f f f f ;
#X obj 131 1036 unpack f f f ;

15 #X obj 200 1059 ∗ 255 ;
#X obj 155 1057 ∗ 255 ;
#X obj 115 1056 ∗ 255 ;
#X obj 505 310 i n l e t ;
#X obj 111 501 #f o l d ∗ ;

20 #X obj 111 525 #t o f l o a t ;
#X obj 72 552 div ;
#X obj 45 461 t a a ;
#X obj 45 482 #f i n i s h e d ;
#X obj 66 574 ∗ ;

25 #X obj 45 531 t f f ;
#X obj 45 595 ==;
#X obj 46 638 pack f f f ;
#X obj 45 615 s e l 1 ;
#X obj 63 707 #redim ( 1 ) ;

30 #X obj 63 777 #auto s ca l e ;
#X obj 63 728 #transpose 0 1 ;
#X obj 63 753 #redim ( 1 ) ;
#X obj 140 933 / ;
#X msg 144 706 3 # \$2 \$3 2 ;

35 #X obj 137 960 wrap ;
#X obj 171 912 + 1 ;
#X obj 132 403 t b f ;
#X obj 132 362 swap ;
#X obj 132 383 / ;

40 #X obj 46 345 f ;
#X msg 144 753 3 # 1 \$2 2 ;
#X obj 196 239 d i sp l ay ;
#X obj 46 365 l i s t prepend ;
#X obj 45 408 l i s t append ;

45 #X obj 45 388 t b a ;
#X obj 168 308 t b b b ;
#X msg 64 1106 put at \$1 \$2 0 \ , 5 5 3 b # \$3 \$4 \$5 ;
#X obj 282 333 f a c t o r i z e ;
#X obj 194 86 #many bng 8 8 ;

50 #X obj 239 431 unpack f f f ;
#X obj 239 480 +;
#X obj 253 457 ∗ 8 ;
#X obj 369 464 #t o f l o a t ;
#X obj 369 486 t b f ;

55 #X obj 400 507 + 1 ;
#X obj 369 507 f ;
#X msg 413 486 0 ;
#X obj 408 550 div 8 ;
#X obj 369 550 mod 8 ;

60 #X obj 369 573 pack f f f ;
#X msg 484 587 spac ing 3 36 ;
#X obj 369 438 t a b b ;
#X obj 237 498 l i s t r e a d ;
#X msg 369 631 to \$1 \$2 l a b e l +\$3 \ , to \$1 \$2 c o l o r 16 0 22 ;

65 #X obj 63 806 # ∗ ( 1 d # 60 ) ;
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#X obj 63 827 # + ( 1 d # 78 ) ;
#X msg 84 1136 r e a s s i g n \ , 160 160 3 b # 255 ;
#X obj 24 87 #see ;
#X obj 442 664 s \$0− f a c t o r choo s e r − in ;

70 #X obj 194 22 r \$0− f a c t o r choo s e r − in ;
#X obj 35 1160 s \$0−image− in ;
#X obj 24 23 r \$0−image− in ;
#X obj 317 69 nbx 5 14 1 1e+37 0 0 \$0−per iod −out \$0−per iod − in per iod
0 −8 0 10 −228856 −1 −1 1 256 ;

75 #X obj 505 332 f ;
#X obj 505 353 s \$0−per iod − in ;
#X obj 115 475 r \$0−per iod −out ;
#X obj 377 69 nbx 5 14 1 1e+37 0 0 \$0−outer −out \$0−outer − in outer
0 −8 0 10 −228856 −1 −1 3600 256 ;

80 #X obj 437 69 nbx 5 14 1 1e+37 0 0 \$0− inner −out \$0− inner − in inner
0 −8 0 10 −228856 −1 −1 1 256 ;
#X obj 127 546 s \$0− inner − in ;
#X obj 93 576 s \$0−outer − in ;
#X obj 282 311 r \$0−outer −out ;

85 #X obj 72 441 s \$0−per iods − in ;
#X obj 179 267 r \$0−per iods − in ;
#X obj 484 560 loadbang ;
#X msg 442 610 de l e ga t e l a b e l − \ , d e l e ga t e c o l o r 10 10 10 ;
#X obj 256 69 nbx 5 14 1 1e+37 0 0 \$0−count−out \$0−count− in count

90 0 −8 0 10 −4034 −1 −1 1 256 ;
#X obj 278 525 s \$0−count− in ;
#X obj 59 323 r \$0−count−out ;
#X obj 556 69 bng 14 250 50 0 \$0− r e s e t −out \$0− r e s e t − in r e s e t −15
−8 0 10 −258113 −1 −1;

95 #X msg 168 337 1 ;
#X obj 168 362 s \$0−count− in ;
#X obj 168 288 r \$0− r e s e t −out ;
#X obj 423 354 s \$0−data− in ;
#X obj 468 425 loadbang ;

100 #X obj 468 446 s \$0− r e s e t − in ;
#X obj 369 598 sp i go t ;
#X obj 446 550 < 64 ;
#X obj 231 69 bng 14 250 50 0 \$0−ok−out \$0−ok− in ok 0 −8 0 10 −4034
−1 −1;

105 #X obj 202 69 t g l 14 0 \$0−auto−out \$0−auto− in auto 0 −8 0 10 −4034
−1 −1 0 1 ;
#X obj 234 524 t b f ;
#X obj 235 555 f ;
#X obj 235 579 s e l 1 ;

110 #X obj 264 556 r \$0−auto−out ;
#X obj 235 603 s \$0−ok− in ;
#X obj 46 301 r \$0−ok−out ;
#X obj 46 659 t b b b a ;
#X obj 181 684 r \$0−data− in ;

115 #X obj 170 935 r \$0−outer −out ;
#X obj 200 912 r \$0− incr −out ;
#X obj 159 422 s \$0− incr − in ;
#X obj 496 69 nbx 5 14 1 1e+37 0 0 \$0− incr −out \$0− incr − in i n c r 0
−8 0 10 −228856 −1 −1 3600 256 ;

120 #X obj 120 647 p r in t per iodoscope ;
#X msg 120 625 i n v a l i d i n t e r n a l s t a t e detec ted ;
#X obj 424 280 s \$0− f a c t o r choo s e r −out ;
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#X obj 239 405 r \$0− f a c t o r choo s e r −out ;
#X obj 369 529 t f f f ;

125 #X obj 423 377 r \$0−per iods − in ;
#X obj 423 402 ou t l e t ;
#X obj 556 241 bng 15 250 50 0 empty empty empty 17 7 0 10 −262144
−1 −1;
#X obj 45 512 f 1 ;

130 #X obj 63 684 #s t o r e ( 1 2 d # ) ;
#X connect 0 0 69 0 ;
#X connect 1 0 4 0 ;
#X connect 2 0 5 0 ;
#X connect 3 0 91 0 ;

135 #X connect 4 0 2 0 ;
#X connect 5 0 10 0 ;
#X connect 5 1 6 0 ;
#X connect 6 0 31 0 ;
#X connect 6 0 34 0 ;

140 #X connect 7 0 12 0 ;
#X connect 8 0 6 1 ;
#X connect 9 0 7 0 ;
#X connect 10 0 11 0 ;
#X connect 10 1 11 1 ;

145 #X connect 11 0 45 0 ;
#X connect 12 0 15 0 ;
#X connect 12 1 14 0 ;
#X connect 12 2 13 0 ;
#X connect 13 0 11 4 ;

150 #X connect 14 0 11 3 ;
#X connect 15 0 11 2 ;
#X connect 16 0 72 0 ;
#X connect 17 0 18 0 ;
#X connect 18 0 19 1 ;

155 #X connect 18 0 22 1 ;
#X connect 18 0 25 2 ;
#X connect 18 0 77 0 ;
#X connect 19 0 22 0 ;
#X connect 19 0 25 1 ;

160 #X connect 19 0 78 0 ;
#X connect 20 0 21 0 ;
#X connect 20 1 17 0 ;
#X connect 21 0 118 0 ;
#X connect 22 0 24 1 ;

165 #X connect 23 0 24 0 ;
#X connect 23 1 19 0 ;
#X connect 24 0 26 0 ;
#X connect 25 0 104 0 ;
#X connect 26 0 25 0 ;

170 #X connect 26 1 111 0 ;
#X connect 27 0 29 0 ;
#X connect 28 0 63 0 ;
#X connect 29 0 30 0 ;
#X connect 30 0 28 0 ;

175 #X connect 31 0 33 0 ;
#X connect 32 0 27 1 ;
#X connect 33 0 9 0 ;
#X connect 34 0 6 1 ;
#X connect 35 0 42 0 ;

59



zzc zzc/periodoscope.pd

180 #X connect 35 1 108 0 ;
#X connect 36 0 37 0 ;
#X connect 36 1 37 1 ;
#X connect 37 0 35 0 ;
#X connect 38 0 41 0 ;

185 #X connect 39 0 30 1 ;
#X connect 41 0 43 0 ;
#X connect 42 0 20 0 ;
#X connect 43 0 42 0 ;
#X connect 43 1 41 1 ;

190 #X connect 43 1 42 1 ;
#X connect 43 1 80 0 ;
#X connect 44 0 88 0 ;
#X connect 44 1 41 0 ;
#X connect 44 2 41 1 ;

195 #X connect 45 0 0 1 ;
#X connect 46 0 61 1 ;
#X connect 46 0 60 0 ;
#X connect 47 1 112 0 ;
#X connect 48 0 49 0 ;

200 #X connect 48 1 50 0 ;
#X connect 49 0 61 0 ;
#X connect 50 0 49 1 ;
#X connect 51 0 52 0 ;
#X connect 52 0 54 0 ;

205 #X connect 52 1 58 2 ;
#X connect 53 0 54 1 ;
#X connect 54 0 53 0 ;
#X connect 54 0 114 0 ;
#X connect 55 0 54 1 ;

210 #X connect 56 0 58 1 ;
#X connect 57 0 58 0 ;
#X connect 58 0 94 0 ;
#X connect 59 0 67 0 ;
#X connect 60 0 51 0 ;

215 #X connect 60 1 55 0 ;
#X connect 60 2 83 0 ;
#X connect 61 0 98 0 ;
#X connect 62 0 67 0 ;
#X connect 63 0 64 0 ;

220 #X connect 64 0 1 0 ;
#X connect 65 0 0 1 ;
#X connect 68 0 47 0 ;
#X connect 70 0 66 0 ;
#X connect 72 0 73 0 ;

225 #X connect 74 0 118 1 ;
#X connect 79 0 46 0 ;
#X connect 79 0 36 1 ;
#X connect 81 0 40 0 ;
#X connect 82 0 59 0 ;

230 #X connect 83 0 67 0 ;
#X connect 86 0 38 1 ;
#X connect 86 0 36 0 ;
#X connect 88 0 89 0 ;
#X connect 90 0 44 0 ;

235 #X connect 92 0 93 0 ;
#X connect 94 0 62 0 ;
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#X connect 95 0 94 1 ;
#X connect 98 0 99 0 ;
#X connect 98 1 85 0 ;

240 #X connect 99 0 100 0 ;
#X connect 100 0 102 0 ;
#X connect 101 0 99 1 ;
#X connect 103 0 38 0 ;
#X connect 104 0 0 0 ;

245 #X connect 104 1 119 0 ;
#X connect 104 2 8 0 ;
#X connect 104 2 65 0 ;
#X connect 104 3 32 0 ;
#X connect 104 3 39 0 ;

250 #X connect 105 0 119 1 ;
#X connect 106 0 31 1 ;
#X connect 107 0 34 1 ;
#X connect 111 0 110 0 ;
#X connect 113 0 48 0 ;

255 #X connect 114 0 57 0 ;
#X connect 114 1 56 0 ;
#X connect 114 2 95 0 ;
#X connect 115 0 116 0 ;
#X connect 117 0 41 0 ;

260 #X connect 118 0 23 0 ;
#X connect 119 0 27 0 ;
#X coords 0 −1 1 1 560 210 1 20 50 ;

23 zzc/periods.pd

#N canvas 32 98 544 443 10 ;
#X obj 11 11 cnv 15 511 254 empty empty pe r i od s 4 12 0 24 −203904 −16662
0 ;
#X obj 15 37 #see ;

5 #X obj 16 275 r \$0−image−r ;
#X obj 24 336 i n l e t ;
#N canvas 193 139 954 465 \$0−guts 0 ;
#X obj 16 16 i n l e t ;
#X obj 285 36 i n l e t ;

10 #X obj 469 93 s \$0−image−r ;
#X msg 467 66 192 192 3 # 255 ;
#X obj 341 11 loadbang ;
#X obj 368 93 s \$0− f a c t o r s −r ;
#X msg 368 61 spac ing 3 32 ;

15 #X obj 16 85 s \$0− r e s e t −r ;
#X obj 52 111 s \$0−auto−r ;
#X obj 98 84 s \$0−ok−r ;
#X obj 131 109 s \$0−count−r ;
#X obj 166 82 s \$0−resend −r ;

20 #X obj 341 34 t b b b ;
#X obj 11 304 r \$0− r e s e t −s ;
#X obj 106 302 r \$0−ok−s ;
#X obj 175 315 r \$0−resend −s ;
#X obj 54 331 r \$0−auto−s ;

25 #X obj 140 356 r \$0−count−s ;
#X msg 11 354 r e s e t ;
#X msg 54 353 auto \$1 ;
#X msg 106 354 ok ;
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#X msg 140 383 count \$1 ;
30 #X msg 175 336 resend ;

#X obj 16 58 route r e s e t auto ok count resend ;
#X obj 285 83 s \$0−data−r ;
#X obj 250 1007 #s t o r e ;
#X obj 277 722 #cas t i ;

35 #X obj 278 761 #t o l i s t ;
#X obj 278 741 #import ( 2 ) ;
#X obj 279 781 t a b ;
#X obj 354 782 f 0 ;
#X obj 348 884 Gem/hsv2rgb ;

40 #X msg 366 742 0 ;
#X msg 349 858 \$1 1 1 ;
#X obj 278 818 unpack f f ;
#X obj 280 950 pack f f f f f ;
#X obj 346 906 unpack f f f ;

45 #X obj 415 929 ∗ 255 ;
#X obj 370 927 ∗ 255 ;
#X obj 330 926 ∗ 255 ;
#X obj 326 371 #f o l d ∗ ;
#X obj 326 395 #t o f l o a t ;

50 #X obj 287 422 div ;
#X obj 260 331 t a a ;
#X obj 260 352 #f i n i s h e d ;
#X obj 281 444 ∗ ;
#X obj 260 401 t f f ;

55 #X obj 260 465 ==;
#X obj 261 508 pack f f f ;
#X obj 260 485 s e l 1 ;
#X obj 278 577 #redim ( 1 ) ;
#X obj 278 598 #transpose 0 1 ;

60 #X obj 278 623 #redim ( 1 ) ;
#X obj 355 803 / ;
#X msg 359 576 3 # \$2 \$3 2 ;
#X obj 352 830 wrap ;
#X obj 386 782 + 1 ;

65 #X obj 347 273 t b f ;
#X obj 347 232 swap ;
#X obj 347 253 / ;
#X obj 261 215 f ;
#X msg 359 623 3 # 1 \$2 2 ;

70 #X obj 261 235 l i s t prepend ;
#X obj 260 278 l i s t append ;
#X obj 260 258 t b a ;
#X obj 383 178 t b b b ;
#X msg 279 976 put at \$1 \$2 0 \ , 5 5 3 b # \$3 \$4 \$5 ;

75 #X obj 454 301 unpack f f f ;
#X obj 454 350 +;
#X obj 584 334 #t o f l o a t ;
#X obj 584 356 t b f ;
#X obj 615 377 + 1 ;

80 #X obj 584 377 f ;
#X msg 628 356 0 ;
#X obj 584 443 pack f f f ;
#X obj 584 308 t a b b ;
#X obj 452 368 l i s t r e a d ;

85 #X msg 584 501 to \$1 \$2 l a b e l +\$3 \ , to \$1 \$2 c o l o r 16 0 22 ;
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#X msg 657 480 de l e ga t e l a b e l − \ , d e l e ga t e c o l o r 10 10 10 ;
#X msg 383 207 1 ;
#X obj 341 120 s \$0− r e s e t − in ;
#X obj 584 468 sp i go t ;

90 #X obj 449 394 t b f ;
#X obj 450 425 f ;
#X obj 450 449 s e l 1 ;
#X obj 261 529 t b b b a ;
#X obj 584 399 t f f f ;

95 #X obj 260 382 f 1 ;
#X obj 278 554 #s t o r e ( 1 2 d # ) ;
#X obj 497 203 f a c t o r i z e ;
#X obj 278 647 #auto s ca l e ;
#X obj 335 517 p r in t pe r i od s ;

100 #X msg 335 495 i n v a l i d i n t e r n a l s t a t e detec ted \$1 ;
#X obj 261 171 r \$0−ok−s ;
#X obj 274 193 r \$0−count−s ;
#X obj 383 158 r \$0− r e s e t −s ;
#X obj 383 232 s \$0−count−r ;

105 #X obj 497 181 r \$0−outer −s ;
#X obj 657 534 s \$0− f a c t o r s −r ;
#X obj 672 420 < 60 ;
#X obj 493 395 s \$0−count−r ;
#X obj 479 426 r \$0−auto−s ;

110 #X obj 454 275 r \$0− f a c t o r s −s ;
#X obj 374 292 s \$0− incr −r ;
#X obj 287 311 s \$0−cascade −r ;
#X obj 342 416 s \$0− inner −r ;
#X obj 308 446 s \$0−outer −r ;

115 #X obj 450 473 s \$0−ok−r ;
#X obj 396 554 r \$0−data−r ;
#X obj 415 782 r \$0− incr −s ;
#X obj 385 805 r \$0−outer −s ;
#X obj 250 1030 s \$0−image−r ;

120 #X obj 54 411 r \$0−cascade −r ;
#X obj 54 432 l i s t prepend cascade ;
#X obj 278 676 # ∗ ( 1 d # 90 ) ;
#X obj 278 697 # + ( 1 d # 94 ) ;
#X msg 299 1006 r e a s s i g n \ , 192 192 3 b # 255 ;

125 #X obj 131 260 s \$0− t o ta l −r ;
#X obj 330 345 r \$0− t o ta l −s ;
#X obj 131 173 route pe r i od s ;
#X obj 131 195 l i s t s p l i t 1 ;
#X obj 131 226 max 1 ;

130 #X obj 10 487 ou t l e t ;
#X obj 54 453 l i s t tr im ;
#X obj 131 455 r \$0− t o ta l −s ;
#X msg 131 478 t o t a l \$1 ;
#X obj 629 419 div 12 ;

135 #X obj 584 420 mod 12 ;
#X obj 468 327 ∗ 12 ;
#X connect 0 0 23 0 ;
#X connect 1 0 24 0 ;
#X connect 3 0 2 0 ;

140 #X connect 4 0 12 0 ;
#X connect 6 0 5 0 ;
#X connect 12 0 80 0 ;
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#X connect 12 1 6 0 ;
#X connect 12 2 3 0 ;

145 #X connect 13 0 18 0 ;
#X connect 14 0 20 0 ;
#X connect 15 0 22 0 ;
#X connect 15 0 62 0 ;
#X connect 16 0 19 0 ;

150 #X connect 17 0 21 0 ;
#X connect 18 0 122 0 ;
#X connect 19 0 122 0 ;
#X connect 20 0 122 0 ;
#X connect 21 0 122 0 ;

155 #X connect 22 0 122 0 ;
#X connect 23 0 7 0 ;
#X connect 23 1 8 0 ;
#X connect 23 2 9 0 ;
#X connect 23 3 10 0 ;

160 #X connect 23 4 11 0 ;
#X connect 23 5 119 0 ;
#X connect 25 0 111 0 ;
#X connect 26 0 28 0 ;
#X connect 27 0 29 0 ;

165 #X connect 28 0 27 0 ;
#X connect 29 0 34 0 ;
#X connect 29 1 30 0 ;
#X connect 30 0 53 0 ;
#X connect 30 0 56 0 ;

170 #X connect 31 0 36 0 ;
#X connect 32 0 30 1 ;
#X connect 33 0 31 0 ;
#X connect 34 0 35 0 ;
#X connect 34 1 35 1 ;

175 #X connect 35 0 66 0 ;
#X connect 36 0 39 0 ;
#X connect 36 1 38 0 ;
#X connect 36 2 37 0 ;
#X connect 37 0 35 4 ;

180 #X connect 38 0 35 3 ;
#X connect 39 0 35 2 ;
#X connect 40 0 41 0 ;
#X connect 41 0 42 1 ;
#X connect 41 0 45 1 ;

185 #X connect 41 0 48 2 ;
#X connect 41 0 105 0 ;
#X connect 42 0 45 0 ;
#X connect 42 0 48 1 ;
#X connect 42 0 106 0 ;

190 #X connect 43 0 44 0 ;
#X connect 43 1 40 0 ;
#X connect 44 0 87 0 ;
#X connect 45 0 47 1 ;
#X connect 46 0 47 0 ;

195 #X connect 46 1 42 0 ;
#X connect 47 0 49 0 ;
#X connect 48 0 85 0 ;
#X connect 49 0 48 0 ;
#X connect 49 1 92 0 ;
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200 #X connect 50 0 51 0 ;
#X connect 51 0 52 0 ;
#X connect 52 0 90 0 ;
#X connect 53 0 55 0 ;
#X connect 54 0 50 1 ;

205 #X connect 55 0 33 0 ;
#X connect 56 0 30 1 ;
#X connect 57 0 63 0 ;
#X connect 57 1 103 0 ;
#X connect 58 0 59 0 ;

210 #X connect 58 1 59 1 ;
#X connect 59 0 57 0 ;
#X connect 60 0 62 0 ;
#X connect 61 0 52 1 ;
#X connect 62 0 64 0 ;

215 #X connect 63 0 43 0 ;
#X connect 64 0 63 0 ;
#X connect 64 1 62 1 ;
#X connect 64 1 63 1 ;
#X connect 64 1 104 0 ;

220 #X connect 65 0 79 0 ;
#X connect 65 1 62 0 ;
#X connect 65 2 62 1 ;
#X connect 66 0 25 1 ;
#X connect 67 0 68 0 ;

225 #X connect 67 1 128 0 ;
#X connect 68 0 76 0 ;
#X connect 69 0 70 0 ;
#X connect 70 0 72 0 ;
#X connect 70 1 74 2 ;

230 #X connect 71 0 72 1 ;
#X connect 72 0 71 0 ;
#X connect 72 0 86 0 ;
#X connect 73 0 72 1 ;
#X connect 74 0 81 0 ;

235 #X connect 75 0 69 0 ;
#X connect 75 1 73 0 ;
#X connect 75 2 78 0 ;
#X connect 76 0 82 0 ;
#X connect 77 0 98 0 ;

240 #X connect 78 0 98 0 ;
#X connect 79 0 96 0 ;
#X connect 81 0 77 0 ;
#X connect 82 0 83 0 ;
#X connect 82 1 100 0 ;

245 #X connect 83 0 84 0 ;
#X connect 84 0 107 0 ;
#X connect 85 0 25 0 ;
#X connect 85 1 88 0 ;
#X connect 85 2 32 0 ;

250 #X connect 85 2 116 0 ;
#X connect 85 3 54 0 ;
#X connect 85 3 61 0 ;
#X connect 86 0 127 0 ;
#X connect 86 1 126 0 ;

255 #X connect 86 2 99 0 ;
#X connect 87 0 46 0 ;
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#X connect 88 0 50 0 ;
#X connect 89 0 76 1 ;
#X connect 89 0 75 0 ;

260 #X connect 90 0 114 0 ;
#X connect 92 0 91 0 ;
#X connect 93 0 60 0 ;
#X connect 94 0 60 1 ;
#X connect 94 0 58 0 ;

265 #X connect 95 0 65 0 ;
#X connect 97 0 58 1 ;
#X connect 97 0 89 0 ;
#X connect 99 0 81 1 ;
#X connect 101 0 83 1 ;

270 #X connect 102 0 67 0 ;
#X connect 108 0 88 1 ;
#X connect 109 0 56 1 ;
#X connect 110 0 53 1 ;
#X connect 112 0 113 0 ;

275 #X connect 113 0 123 0 ;
#X connect 114 0 115 0 ;
#X connect 115 0 26 0 ;
#X connect 116 0 25 1 ;
#X connect 118 0 87 1 ;

280 #X connect 119 0 120 0 ;
#X connect 120 0 121 0 ;
#X connect 121 0 117 0 ;
#X connect 123 0 122 0 ;
#X connect 124 0 125 0 ;

285 #X connect 125 0 122 0 ;
#X connect 126 0 74 1 ;
#X connect 127 0 74 0 ;
#X connect 128 0 68 1 ;
#X r e s t o r e 24 357 pd \$0−guts ;

290 #X obj 81 337 i n l e t ;
#X obj 24 380 ou t l e t ;
#X obj 137 15 bng 18 250 50 0 \$0− r e s e t −s \$0− r e s e t −r r e s e t 24 9 0
16 −4034 −13381 −16662;
#X obj 437 19 t g l 18 0 \$0−auto−s \$0−auto−r auto 24 9 0 16 −4034 −13381

295 −16662 0 1 ;
#X obj 437 79 nbx 5 18 1 1e+37 0 0 \$0−count−s \$0−count−r count 0
−8 0 16 −4034 −13381 −16662 3 256 ;
#X obj 438 44 bng 18 250 50 0 \$0−ok−s \$0−ok−r ok 24 9 0 16 −4034
−13381 −16662;

300 #X obj 218 244 d i sp l ay ;
#X obj 219 272 r \$0−cascade −r ;
#X obj 130 242 cnv 15 85 18 empty empty cascade 4 9 0 18 −203904 −16662
0 ;
#X obj 436 114 nbx 5 18 1 1e+37 0 0 \$0− t o ta l −s \$0− t o ta l −r t o t a l 0

305 −8 0 16 −262130 −16662 −16662 1260 256 ;
#X obj 436 150 nbx 5 18 1 1e+37 0 0 \$0−outer −s \$0−outer −r outer 0
−8 0 16 −262130 −16662 −16662 1 256 ;
#X obj 436 186 nbx 5 18 1 1e+37 0 0 \$0− inner −s \$0− inner −r inner 0
−8 0 16 −262130 −16662 −16662 1260 256 ;

310 #X obj 436 220 nbx 5 18 1 1e+37 0 0 \$0− incr −s \$0− incr −r i n c r 0 −8
0 16 −262130 −16662 −16662 1 256 ;
#X obj 17 243 bng 18 250 50 0 \$0−resend −s \$0−resend −r resend 24 9
0 16 −4034 −13381 −16662;
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#X obj 118 274 r \$0− f a c t o r s −r ;
315 #X obj 217 17 #many bng 12 5 ;

#X obj 421 273 s \$0− f a c t o r s −s ;
#X connect 2 0 1 0 ;
#X connect 3 0 4 0 ;
#X connect 4 0 6 0 ;

320 #X connect 5 0 4 1 ;
#X connect 12 0 11 0 ;
#X connect 19 0 20 0 ;
#X connect 20 1 21 0 ;
#X coords 0 −1 1 1 513 256 2 10 10 ;

24 zzc/presets.pd

#N canvas 0 0 450 300 10 ;
#X obj 11 11 cnv 15 318 92 empty empty p r e s e t s 4 12 0 24 −203904 −16662
0 ;
#X obj 23 36 bng 15 250 50 0 \$0−preset −01− s \$0−preset −01− r The Mil i tary −⤦

Ç Industr ia l Complex
5 20 7 0 12 −4034 −13381 −16662;

#X obj 43 52 bng 15 250 50 0 \$0−preset −02− s \$0−preset −02− r ⤦
Ç After The Despoi lment

20 7 0 12 −4034 −13381 −16662;
#X obj 63 68 bng 15 250 50 0 \$0−preset −03− s \$0−preset −03− r Race Against Time
20 7 0 12 −4034 −13381 −16662;

10 #X obj 83 84 bng 15 250 50 0 \$0−preset −04− s \$0−preset −04− r B e f o r e C i v i l i s a t i o n
20 7 0 12 −4034 −13381 −16662;
#X obj 17 122 i n l e t ;
#N canvas 0 0 450 408 \$0−guts 0 ;
#X obj 24 18 i n l e t ;

15 #X obj 24 39 route p r e s e t ;
#X obj 24 62 s e l 1 2 3 4 ;
#X obj 191 181 ou t l e t ;
#X msg 191 99 p r e s e t 1 ;
#X msg 201 119 p r e s e t 2 ;

20 #X msg 211 139 p r e s e t 3 ;
#X msg 221 159 p r e s e t 4 ;
#X obj 24 84 s \$0−preset −01− r ;
#X obj 34 104 s \$0−preset −02− r ;
#X obj 44 124 s \$0−preset −03− r ;

25 #X obj 54 144 s \$0−preset −04− r ;
#X obj 194 14 r \$0−preset −01− s ;
#X obj 204 34 r \$0−preset −02− s ;
#X obj 214 54 r \$0−preset −03− s ;
#X obj 224 74 r \$0−preset −04− s ;

30 #X connect 0 0 1 0 ;
#X connect 1 0 2 0 ;
#X connect 2 0 8 0 ;
#X connect 2 1 9 0 ;
#X connect 2 2 10 0 ;

35 #X connect 2 3 11 0 ;
#X connect 4 0 3 0 ;
#X connect 5 0 3 0 ;
#X connect 6 0 3 0 ;
#X connect 7 0 3 0 ;

40 #X connect 12 0 4 0 ;
#X connect 13 0 5 0 ;
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#X connect 14 0 6 0 ;
#X connect 15 0 7 0 ;
#X r e s t o r e 17 143 pd \$0−guts ;

45 #X obj 17 168 ou t l e t ;
#X connect 5 0 6 0 ;
#X connect 6 0 7 0 ;
#X coords 0 −1 1 1 320 94 2 10 10 ;

25 zzc/start.sh

#!/bin / sh
pd \
−nrt \
− j ack −channe l s 2 −r 48000 \

5 −path g r i d f l ow / ab s t r a c t i on s \
−helppath g r i d f l ow /doc/ f l ow c l a s s e s \
− l i b vc f ˜ : zexy :Gem: g r i d f l ow \
− s t d e r r −verbose \
−open main . pd

26 zzc/timing.pd

#N canvas 0 0 450 300 10 ;
#X obj 11 11 cnv 15 190 92 empty empty timing 4 12 0 24 −203904 −16662
0 ;
#N canvas 0 0 450 519 \$0−guts 0 ;

5 #X obj 27 47 i n l e t ;
#X obj 27 68 route runtime rect ime ;
#X obj 27 134 / 1000 ;
#X obj 27 155 t f f ;
#X obj 9 184 div 60 ;

10 #X obj 59 185 mod 60 ;
#X obj 107 185 mod 1000 ;
#X obj 9 211 s \$0−run−m−r ;
#X obj 59 235 s \$0−run−s−r ;
#X obj 107 212 s \$0−run−ms−r ;

15 #X obj 217 134 / 1000 ;
#X obj 217 155 t f f ;
#X obj 199 184 div 60 ;
#X obj 249 185 mod 60 ;
#X obj 297 185 mod 1000 ;

20 #X obj 199 211 s \$0−rec −m−r ;
#X obj 249 235 s \$0−rec −s−r ;
#X obj 297 212 s \$0−rec −ms−r ;
#X obj 24 388 ou t l e t ;
#X obj 24 310 r \$0−record −s ;

25 #X msg 24 331 record ;
#X connect 0 0 1 0 ;
#X connect 1 0 2 0 ;
#X connect 1 0 6 0 ;
#X connect 1 1 10 0 ;

30 #X connect 1 1 14 0 ;
#X connect 2 0 3 0 ;
#X connect 3 0 4 0 ;
#X connect 3 1 5 0 ;
#X connect 4 0 7 0 ;
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35 #X connect 5 0 8 0 ;
#X connect 6 0 9 0 ;
#X connect 10 0 11 0 ;
#X connect 11 0 12 0 ;
#X connect 11 1 13 0 ;

40 #X connect 12 0 15 0 ;
#X connect 13 0 16 0 ;
#X connect 14 0 17 0 ;
#X connect 19 0 20 0 ;
#X connect 20 0 18 0 ;

45 #X r e s t o r e 57 135 pd \$0−guts ;
#X obj 57 114 i n l e t ;
#X obj 57 156 ou t l e t ;
#X obj 112 17 bng 18 250 50 0 \$0−record −s \$0−record −r record 24 9
0 16 −4034 −13381 −16662;

50 #X obj 15 54 nbx 3 18 −1e+37 1e+37 0 0 \$0−run−m−s \$0−run−m−r mins
0 −8 0 16 −262130 −16662 −16662 0 256 ;
#X obj 73 54 nbx 3 18 −1e+37 1e+37 0 0 \$0−run−s−s \$0−run−s−r s e c s
0 −8 0 16 −262130 −16662 −16662 0 256 ;
#X obj 131 54 nbx 4 18 −1e+37 1e+37 0 0 \$0−run−ms−s \$0−run−ms−r msecs

55 0 −8 0 16 −262130 −16662 −16662 0 256 ;
#X obj 15 80 nbx 3 18 −1e+37 1e+37 0 0 \$0−rec −m−s \$0−rec −m−r empty
0 −8 0 16 −262130 −16662 −16662 0 256 ;
#X obj 73 80 nbx 3 18 −1e+37 1e+37 0 0 \$0−rec −s−s \$0−rec −s−r empty
0 −8 0 16 −262130 −16662 −16662 0 256 ;

60 #X obj 131 80 nbx 4 18 −1e+37 1e+37 0 0 \$0−rec −ms−s \$0−rec −ms−r empty
0 −8 0 16 −262130 −16662 −16662 0 256 ;
#X connect 1 0 3 0 ;
#X connect 2 0 1 0 ;
#X coords 0 −1 1 1 192 94 2 10 10 ;

27 zzc/vcf˜.c

#inc lude <math . h>
#inc lude <m pd . h>

typede f s t r u c t v c f c t l
5 {

double c r e ;
double c im ;
double c q ;
double c i s r ;

10 } t v c f c t l ;

typede f s t r u c t s i g v c f
{

t o b j e c t x ob j ;
15 t v c f c t l x c space ;

t v c f c t l ∗ x c t l ;
f l o a t x f ;

} t s i g v c f ;

20 t c l a s s ∗ s i g v c f c l a s s ;

s t a t i c void ∗ s i gvc f new ( t f l o a t a r g q )
{

t s i g v c f ∗x = ( t s i g v c f ∗) pd new ( s i g v c f c l a s s ) ;
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25 i n l e t new (&x−>x obj , &x−>x obj . ob pd , &s s i g n a l , &s s i g n a l ) ;
i n l e t new (&x−>x obj , &x−>x obj . ob pd , gensym(” f l o a t ”) , gensym(” f t 1 ”) ) ;
out l e t new(&x−>x obj , gensym(” s i g n a l ”) ) ;
out l e t new(&x−>x obj , gensym(” s i g n a l ”) ) ;
x−>x c t l = &x−>x cspace ;

30 x−>x cspace . c r e = 0 ;
x−>x cspace . c im = 0 ;
x−>x cspace . c q = q ;
x−>x cspace . c i s r = 0 ;
x−>x f = 0 ;

35 re turn (x ) ;
}

s t a t i c void s i g v c f f t 1 ( t s i g v c f ∗x , t f l o a t a r g f )
{

40 x−>x c t l −>c q = ( f > 0 ? f : 0 . f ) ;
}

s t a t i c t i n t ∗ s i g v c f p e r f o rm ( t i n t ∗w)
{

45 f l o a t ∗ in1 = ( f l o a t ∗) (w [ 1 ] ) ;
f l o a t ∗ in2 = ( f l o a t ∗) (w [ 2 ] ) ;
f l o a t ∗out1 = ( f l o a t ∗) (w [ 3 ] ) ;
f l o a t ∗out2 = ( f l o a t ∗) (w [ 4 ] ) ;
t v c f c t l ∗c = ( t v c f c t l ∗) (w [ 5 ] ) ;

50 i n t n = ( t i n t ) (w [ 6 ] ) ;
i n t i ;
double re = c−>c re , re2 ;
double im = c−>c im ;
double q = c−>c q ;

55 double qinv = (q > 0? 1 .0 f /q : 0) ;
double ampcorrect = 2 .0 f − 2 .0 f / (q + 2 .0 f ) ;
double i s r = c−> c i s r ;
double coe f r , c o e f i ;
double f 1 ;

60 f o r ( i = 0 ; i < n ; i++)
{

double c f , r , oneminusr ;
c f = ∗ in2++ ∗ i s r ;
i f ( c f < 0) c f = 0 ;

65 r = ( qinv > 0 ? 1 − c f ∗ qinv : 0) ;
i f ( r < 0) r = 0 ;
oneminusr = 1 .0 f − r ;
c o e f r = r ∗ cos ( c f ) ;
c o e f i = r ∗ s i n ( c f ) ;

70 f 1 = ∗ in1++;
re2 = re ;
∗out1++ = re = ampcorrect ∗ oneminusr ∗ f 1

+ co e f r ∗ re2 − c o e f i ∗ im ;
∗out2++ = im = c o e f i ∗ re2 + co e f r ∗ im ;

75 }
c−>c r e = re ;
c−>c im = im ;
re turn (w+7) ;

}
80

s t a t i c void s i g v c f d s p ( t s i g v c f ∗x , t s i g n a l ∗∗ sp )

70



zzc zzc/vcf˜.c

{
x−>x c t l −> c i s r = 6.28318 f / sp [0]−> s s r ;
dsp add ( s i gvc f pe r f o rm , 6 ,

85 sp [0]−> s vec , sp [1]−> s vec , sp [2]−> s vec , sp [3]−> s vec ,
x−>x c t l , sp [0]−> s n ) ;

}

void v c f t i l d e s e t u p ( void )
90 {

s i g v c f c l a s s = c la s s new ( gensym(” vc f ˜”) , ( t newmethod ) s igvc f new , 0 ,
s i z e o f ( t s i g v c f ) , 0 , A DEFFLOAT, 0) ;

CLASS MAINSIGNALIN( s i g v c f c l a s s , t s i g v c f , x f ) ;
c lass addmethod ( s i g v c f c l a s s , ( t method ) s i gv c f d sp , gensym(” dsp ”) , 0) ;

95 c lass addmethod ( s i g v c f c l a s s , ( t method ) s i g v c f f t 1 ,
gensym(” f t 1 ”) , A FLOAT, 0) ;

}
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