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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 .

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
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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 .

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 .

4
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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
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

5
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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
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

6
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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
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

7
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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
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
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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 ons 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
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 .
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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 requ i 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 se 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
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

10



puzzle COPYING

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
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 .

11
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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
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 .
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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 .

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
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puzzle COPYING-drums

po 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 ng 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

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 COPYING-drums

drum synth patches ex t rac t ed from :
Cheesebox/AnalogDrumEngine
Copyright ( c ) 2008 Andy Farne l l
L i cense : GPL

5 <https : //web . a r ch ive . org /web/20150316000621/ http :// obiwannabe . co . uk/html/ toys /⤦
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Ç cheesebox / cheesebox . html>
<https : //www. gnu . org / c opy l e f t / gpl . html>

3 edit.sh

#!/bin /bash
”${HOME}/ opt/pd/0.49 −0/ bin /pd” −nopre f s − s t d e r r −nrt \

− l i b Gem: pdlua \
−r 48000 − j ack −channe l s 2 \

5 −path . / puzz l e /drums/ −open puzz l e /PUZZLE3X3 . pd \
−send ” ; PUZZLE 256 256 1110 24 ${DISPLAY} 0”

4 .gitignore

Gem
Gem. bc
pd . lua
pdlua . bc

5 warp

5 glu.c

/∗
Based on :
<https : // g i t l a b . f r e ede sk top . org /mesa/ g lu /blob /master / s r c / l i b u t i l / e r r o r . c>
<https : // g i t l a b . f r e ede sk top . org /mesa/ g lu /blob /master / s r c / l i b u t i l / p r o j e c t . c>

5 with minor mod i f i c a t i on s :
− use double throughout lookAt
− no nurbs/ t e s s e r r o r s t r i n g s
∗/
/∗

10 ∗ SGI FREE SOFTWARE LICENSE B ( Vers ion 2 . 0 , Sept . 18 , 2008)
∗ Copyright (C) 1991−2000 S i l i c o n Graphics , Inc . Al l Rights Reserved .
∗
∗ Permiss ion i s hereby granted , f r e e o f charge , to any person obta in ing a
∗ copy o f t h i s so f tware and a s s o c i a t ed documentation f i l e s ( the ” Software ”) ,

15 ∗ to dea l in the Software without r e s t r i c t i o n , i n c l ud ing without l im i t a t i o n
∗ the r i g h t s to use , copy , modify , merge , publ i sh , d i s t r i bu t e , sub l i c en s e ,
∗ and/or s e l l c op i e s o f the Software , and to permit persons to whom the
∗ Software i s f u rn i shed to do so , sub j e c t to the f o l l ow i ng cond i t i on s :
∗

20 ∗ The above copyr ight no t i c e i n c l ud ing the dates o f f i r s t pub l i c a t i on and
∗ e i t h e r t h i s permis s ion no t i c e or a r e f e r e n c e to
∗ http :// os s . s g i . com/ p r o j e c t s /FreeB/
∗ s h a l l be inc luded in a l l c op i e s or s ub s t an t i a l po r t i on s o f the Software .
∗

25 ∗ THE SOFTWARE IS PROVIDED ”AS IS ” , WITHOUT WARRANTY OF ANY KIND, EXPRESS
∗ OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
∗ FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
∗ SILICON GRAPHICS, INC . BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY ,
∗ WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF

30 ∗ OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
∗ SOFTWARE.
∗
∗ Except as conta ined in t h i s not i ce , the name o f S i l i c o n Graphics , Inc .
∗ s h a l l not be used in adv e r t i s i n g or otherwi se to promote the sa l e , use or

15
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35 ∗ other d ea l i n g s in t h i s Software without p r i o r wr i t t en au tho r i z a t i on from
∗ S i l i c o n Graphics , Inc .
∗/

#inc lude <GL/Regal . h>
40 #inc lude <GL/RegalGLU . h>

#inc lude <math . h>

s t a t i c void makeIdentity (GLdouble m[ 1 6 ] )
45 {

m[0+4∗0] = 1 ; m[0+4∗1] = 0 ; m[0+4∗2] = 0 ; m[0+4∗3] = 0 ;
m[1+4∗0] = 0 ; m[1+4∗1] = 1 ; m[1+4∗2] = 0 ; m[1+4∗3] = 0 ;
m[2+4∗0] = 0 ; m[2+4∗1] = 0 ; m[2+4∗2] = 1 ; m[2+4∗3] = 0 ;
m[3+4∗0] = 0 ; m[3+4∗1] = 0 ; m[3+4∗2] = 0 ; m[3+4∗3] = 1 ;

50 }

s t a t i c void normal ize ( double v [ 3 ] )
{

double r ;
55

r = sq r t ( v [ 0 ] ∗ v [ 0 ] + v [ 1 ] ∗ v [ 1 ] + v [ 2 ] ∗ v [ 2 ] ) ;
i f ( r == 0 . 0 ) re turn ;

v [ 0 ] /= r ;
60 v [ 1 ] /= r ;

v [ 2 ] /= r ;
}

s t a t i c void c r o s s ( double v1 [ 3 ] , double v2 [ 3 ] , double r e s u l t [ 3 ] )
65 {

r e s u l t [ 0 ] = v1 [ 1 ] ∗ v2 [ 2 ] − v1 [ 2 ] ∗ v2 [ 1 ] ;
r e s u l t [ 1 ] = v1 [ 2 ] ∗ v2 [ 0 ] − v1 [ 0 ] ∗ v2 [ 2 ] ;
r e s u l t [ 2 ] = v1 [ 0 ] ∗ v2 [ 1 ] − v1 [ 1 ] ∗ v2 [ 0 ] ;

}
70

extern void gluLookAt
( GLdouble eyex , GLdouble eyey , GLdouble eyez
, GLdouble centerx , GLdouble centery , GLdouble c en t e r z
, GLdouble upx , GLdouble upy , GLdouble upz

75 )
{

double forward [ 3 ] , s i d e [ 3 ] , up [ 3 ] ;
GLdouble m[ 4 ] [ 4 ] ;

80 forward [ 0 ] = centerx − eyex ;
forward [ 1 ] = centery − eyey ;
forward [ 2 ] = cent e r z − eyez ;

up [ 0 ] = upx ;
85 up [ 1 ] = upy ;

up [ 2 ] = upz ;

normal ize ( forward ) ;

90 /∗ Side = forward x up ∗/
c r o s s ( forward , up , s i d e ) ;

16
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normal ize ( s i d e ) ;

/∗ Recompute up as : up = s i d e x forward ∗/
95 c r o s s ( s ide , forward , up) ;

makeIdentity(&m[ 0 ] [ 0 ] ) ;
m[ 0 ] [ 0 ] = s i d e [ 0 ] ;
m[ 1 ] [ 0 ] = s i d e [ 1 ] ;

100 m[ 2 ] [ 0 ] = s i d e [ 2 ] ;

m[ 0 ] [ 1 ] = up [ 0 ] ;
m[ 1 ] [ 1 ] = up [ 1 ] ;
m[ 2 ] [ 1 ] = up [ 2 ] ;

105

m[ 0 ] [ 2 ] = − forward [ 0 ] ;
m[ 1 ] [ 2 ] = − forward [ 1 ] ;
m[ 2 ] [ 2 ] = − forward [ 2 ] ;

110 glMultMatrixd(&m[ 0 ] [ 0 ] ) ;
g lTrans l a t ed (−eyex , −eyey , −eyez ) ;

}

extern const GLubyte ∗ g luEr ro rS t r i ng (GLenum er r )
115 {

switch ( e r r )
{
case GL NO ERROR: return ( const GLubyte ∗) ”no e r r o r ” ;
case GL INVALID ENUM: return ( const GLubyte ∗) ” i n v a l i d enumerant ” ;

120 case GL INVALID VALUE: return ( const GLubyte ∗) ” i n v a l i d va lue ” ;
case GL INVALID OPERATION: return ( const GLubyte ∗) ” i n v a l i d operat i on ” ;
case GL STACKOVERFLOW: return ( const GLubyte ∗) ” s tack over f l ow ” ;
case GL STACKUNDERFLOW: return ( const GLubyte ∗) ” s tack underf low ” ;
case GLOUTOFMEMORY: return ( const GLubyte ∗) ”out o f memory” ;

125 case GL TABLE TOO LARGE: return ( const GLubyte ∗) ” t ab l e too l a r g e ” ;
#i f d e f GL EXT framebuffer object

case GL INVALID FRAMEBUFFER OPERATION EXT: return ( const GLubyte ∗) ” i n v a l i d ⤦
Ç f r amebu f f e r opera t i on ” ;

#end i f
d e f au l t : r e turn 0 ;

130 }
}

6 Makefile

LIBPD DIR = . . / . . / . . /
GLU DIR = $ (HOME)/opt

SRC FILES = puzz l e . c g lu . c
5 TARGET = puzzle −em. html

CFLAGS = − I$ (LIBPD DIR) /pure−data/ s r c − I$ (LIBPD DIR) / l ibpd wrapper −O3
LDFLAGS = −L$ (LIBPD DIR) / l i b s − lpd −L$ (GLU DIR) / l i b −lGLU Gem. bc pdlua . bc

10 $ (TARGET) : $ (SRC FILES) Make f i l e
emcc $ (CFLAGS) −o $ (TARGET) $ (SRC FILES) \
−DUSEMGLNAMESPACE=1 \
−s USE SDL=2 \

17
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−s USE REGAL=1 \
15 −s LEGACYGL EMULATION=0 \

−s ERROR ON UNDEFINED SYMBOLS=0 \
−−preload − f i l e puzz l e \
−−preload − f i l e Gem \
−−preload − f i l e pd . lua \

20 $ (LDFLAGS)

7 puzzle.c

#inc lude <SDL2/SDL. h>
#inc lude <SDL2/SDL audio . h>

#inc lude <emscr ipten . h>
5

#inc lude <s t d i o . h>
#inc lude ” z l i bpd . h”

extern void Gem setup ( void ) ;
10 extern void pdlua setup ( void ) ;

void audio ( void ∗userdata , Uint8 ∗ stream , i n t l en )
{

f l o a t inbuf [ 6 4 ] [ 2 ] , outbuf [ 6 4 ] [ 2 ] ;
15 f l o a t ∗b = ( f l o a t ∗) stream ;

i n t m = len / s i z e o f ( f l o a t ) / 2 ;
i n t k = 0 ;
whi l e (m > 0)
{

20 f o r ( i n t i = 0 ; i < 64 ; ++i )
f o r ( i n t j = 0 ; j < 2 ; ++j )

inbu f [ i ] [ j ] = 0 ;
l i b p d p r o c e s s f l o a t (1 , &inbuf [ 0 ] [ 0 ] , &outbuf [ 0 ] [ 0 ] ) ;
f o r ( i n t i = 0 ; i < 64 ; ++i )

25 f o r ( i n t j = 0 ; j < 2 ; ++j )
b [ k++] = outbuf [ i ] [ j ] ;

m −= 64 ;
}
i f (m < 0)

30 {
f p r i n t f ( s tde r r , ” bu f f e r over f low , m went negat ive : %d\n” , m) ;

}
}

35 void pdpr int ( const char ∗ s ) {
p r i n t f (”%s ” , s ) ;

}

void main1 ( void )
40 {

// nop
}

i n t main ( i n t argc , char ∗∗ argv )
45 {

// i n i t i a l i z e SDL2 audio
SDL Init (SDL INIT AUDIO) ;

18
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SDL AudioSpec want , have ;
want . f r e q = 48000 ;

50 want . format = AUDIO F32 ;
want . channe l s = 2 ;
want . samples = 4096 ;
want . c a l l b a ck = audio ;
SDL AudioDeviceID dev = SDL OpenAudioDevice (NULL, 0 , &want , &have , ⤦

Ç SDL AUDIO ALLOWANY CHANGE) ;
55 p r i n t f (”AUDIO: want : %d %d %d %d\n” , want . f r eq , want . format , want . channels , ⤦

Ç want . samples ) ;
p r i n t f (”AUDIO: have : %d %d %d %d\n” , have . f req , have . format , have . channels , ⤦

Ç have . samples ) ;

// i n i t i a l i z e l i bpd
l i bpd s e t p r i n t h ook ( pdpr int ) ;

60 l i b p d i n i t ( ) ;
l i b p d i n i t a u d i o (2 , 2 , have . f r e q ) ;

// i n i t i a l i z e Gem
Gem setup ( ) ;

65 pdlua setup ( ) ;

// open patch
l i b p d o p e n f i l e (”PUZZLE3X3 . pd” , ” puzz l e ”) ;

70 // s ta r tup message
l i bpd s t a r t me s s ag e (6 ) ;
l i b pd add f l o a t (512) ; // s i z e , must be power o f 2
l i b pd add f l o a t (512) ;
l i b pd add f l o a t (0 ) ; // po s i t i on , i r r e l e v a n t f o r emscr ipten

75 l i b pd add f l o a t (0 ) ;
l ibpd add symbol ( ” : 0 . 0 ” ) ; // d i sp lay , i r r e l e v a n t f o r emscr ipten
l i b pd add f l o a t (0 ) ; // r e co rd ing t ogg l e
l i b pd f i n i s h me s s a g e (”PUZZLE” , ” l i s t ”) ;

80 // s t a r t audio p ro c e s s i ng
SDL PauseAudioDevice ( dev , 0) ;
emsc r ip t en s e t ma in l oop (main1 , 0 , 1) ;
r e turn 0 ;

}
85

// emscr ipten d l abort s ; r ep l a c e with g r a c e f u l f a i l u r e
void ∗dlopen ( const char ∗ fn , i n t f l a g s ) { re turn 0 ; }
i n t d l c l o s e ( void ∗handle ) { re turn 0 ; }
void ∗dlsym ( void ∗h , const char ∗sym) { re turn 0 ; }

90 char ∗ d l e r r o r ( void ) { re turn ”not supported ” ; }

8 puzzle/drums/cm-ead˜.pd

#N canvas 0 0 450 300 10 ;
#X obj 21 17 i n l e t ;
#X obj 81 17 i n l e t ;
#X obj 141 17 i n l e t ;

5 #X obj 313 56 samplerate ˜ ;
#X obj 182 5 loadbang ;
#X obj 182 32 t b b ;
#X obj 141 68 f \$2 ;
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#X obj 81 84 f \$1 ;
10 #X obj 97 201 v l i n e ˜ ;

#X obj 66 157 f ;
#X obj 126 159 f ;
#X obj 81 137 c l i p 0 1 ;
#X obj 141 138 c l i p 0 1 ;

15 #X obj 44 237 rpo l e ˜ ;
#X obj 21 107 de lay ;
#X obj 21 202 v l i n e ˜ ;
#X obj 21 155 f 0 ;
#X obj 44 262 ou t l e t ˜ ;

20 #X obj 42 157 f 1 ;
#X obj 141 88 expr exp ((1000∗ l og ( 0 . 0 01 ) ) /( $ f 1 ∗ $ f 2 ) ) ;
#X obj 81 118 expr exp ((1000∗ l og ( 0 . 0 01 ) ) /( $ f 1 ∗ $ f 2 ) ) ;
#X obj 47 180 −;
#X obj 21 45 t b b b b b b ;

25 #X connect 0 0 22 0 ;
#X connect 1 0 14 1 ;
#X connect 1 0 7 0 ;
#X connect 2 0 6 0 ;
#X connect 3 0 19 1 ;

30 #X connect 3 0 20 1 ;
#X connect 4 0 5 0 ;
#X connect 5 0 6 0 ;
#X connect 5 0 7 0 ;
#X connect 5 1 3 0 ;

35 #X connect 6 0 19 0 ;
#X connect 7 0 14 1 ;
#X connect 7 0 20 0 ;
#X connect 8 0 13 1 ;
#X connect 9 0 8 0 ;

40 #X connect 9 0 21 1 ;
#X connect 10 0 8 0 ;
#X connect 11 0 9 1 ;
#X connect 12 0 10 1 ;
#X connect 13 0 17 0 ;

45 #X connect 14 0 10 0 ;
#X connect 14 0 16 0 ;
#X connect 15 0 13 0 ;
#X connect 16 0 15 0 ;
#X connect 18 0 21 0 ;

50 #X connect 19 0 12 0 ;
#X connect 20 0 11 0 ;
#X connect 21 0 15 0 ;
#X connect 22 0 14 0 ;
#X connect 22 1 18 0 ;

55 #X connect 22 2 9 0 ;
#X connect 22 3 7 0 ;
#X connect 22 4 6 0 ;
#X connect 22 5 3 0 ;

9 puzzle/drums/cm-obi-ade-bell˜.pd

#N canvas 0 0 380 504 10 ;
#X obj 155 103 wrap ˜ ;
#X obj 138 76 −˜ 0 . 5 ;
#X obj 154 127 −˜ 0 . 5 ;

20
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5 #X obj 138 153 −˜;
#X obj 172 278 wrap ˜ ;
#X obj 155 255 −˜ 0 . 5 ;
#X obj 171 303 −˜ 0 . 5 ;
#X obj 155 327 −˜;

10 #X obj 138 350 ∗˜ ;
#X obj 96 442 ou t l e t ˜ ;
#X obj 154 232 phasor ˜ ;
#X obj 228 32 t b ;
#X obj 218 7 i n l e t ;

15 #X obj 96 386 ∗˜ ;
#X obj 56 103 wrap ˜ ;
#X obj 39 76 −˜ 0 . 5 ;
#X obj 55 127 −˜ 0 . 5 ;
#X obj 39 153 −˜;

20 #X obj 73 278 wrap ˜ ;
#X obj 56 255 −˜ 0 . 5 ;
#X obj 72 303 −˜ 0 . 5 ;
#X obj 56 327 −˜;
#X obj 39 350 ∗˜ ;

25 #X obj 55 232 phasor ˜ ;
#X obj 39 53 phasor ˜ 2139 ;
#X obj 138 53 phasor ˜ 441 ;
#X obj 60 29 ∗˜ 1 . 3 3 ;
#X obj 154 179 ∗˜ 1000 ;

30 #X obj 55 179 ∗˜ 1000 ;
#X obj 95 407 ∗˜ 0 . 2 5 ;
#X obj 101 10 s i g ˜ 881 ;
#X obj 54 207 +˜ 1763 ;
#X obj 153 207 +˜ 884 ;

35 #X msg 268 15 bang ;
#X obj 228 57 cm−ead˜ 1 300 ;
#X connect 0 0 2 0 ;
#X connect 1 0 0 0 ;
#X connect 1 0 3 0 ;

40 #X connect 2 0 3 1 ;
#X connect 3 0 8 0 ;
#X connect 3 0 27 0 ;
#X connect 4 0 6 0 ;
#X connect 5 0 4 0 ;

45 #X connect 5 0 7 0 ;
#X connect 6 0 7 1 ;
#X connect 7 0 8 1 ;
#X connect 8 0 13 0 ;
#X connect 10 0 5 0 ;

50 #X connect 11 0 34 0 ;
#X connect 12 0 11 0 ;
#X connect 13 0 29 0 ;
#X connect 14 0 16 0 ;
#X connect 15 0 14 0 ;

55 #X connect 15 0 17 0 ;
#X connect 16 0 17 1 ;
#X connect 17 0 22 0 ;
#X connect 17 0 28 0 ;
#X connect 18 0 20 0 ;

60 #X connect 19 0 18 0 ;
#X connect 19 0 21 0 ;
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#X connect 20 0 21 1 ;
#X connect 21 0 22 1 ;
#X connect 22 0 13 0 ;

65 #X connect 23 0 19 0 ;
#X connect 24 0 15 0 ;
#X connect 25 0 1 0 ;
#X connect 26 0 24 0 ;
#X connect 27 0 32 0 ;

70 #X connect 28 0 31 0 ;
#X connect 29 0 9 0 ;
#X connect 30 0 25 0 ;
#X connect 30 0 26 0 ;
#X connect 31 0 23 0 ;

75 #X connect 32 0 10 0 ;
#X connect 33 0 11 0 ;
#X connect 34 0 13 1 ;

10 puzzle/drums/cm-obi-ade-bongoh˜.pd

#N canvas 0 0 450 300 10 ;
#X obj 143 93 no i s e ˜ ;
#X obj 194 120 c l i p ˜ −0.9 0 . 9 ;
#X obj 102 68 i n l e t ;

5 #X obj 102 97 t b ;
#X obj 187 185 ∗˜ ;
#X obj 195 93 ∗˜ 20 ;
#X obj 187 227 ou t l e t ˜ ;
#X obj 194 144 bp˜ 600 25 ;

10 #X obj 195 66 osc ˜ 660 ;
#X obj 186 205 ∗˜ 0 . 7 ;
#X msg 51 66 bang ;
#X obj 103 142 cm−ead˜ 3 120 ;
#X connect 0 0 1 0 ;

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

20 #X connect 7 0 4 1 ;
#X connect 8 0 5 0 ;
#X connect 9 0 6 0 ;
#X connect 10 0 3 0 ;
#X connect 11 0 4 0 ;

11 puzzle/drums/cm-obi-ade-bongol˜.pd

#N canvas 0 0 450 300 10 ;
#X obj 143 93 no i s e ˜ ;
#X obj 195 66 osc ˜ 420 ;
#X obj 194 120 c l i p ˜ −0.9 0 . 9 ;

5 #X obj 102 68 i n l e t ;
#X obj 102 97 t b ;
#X obj 187 185 ∗˜ ;
#X obj 195 93 ∗˜ 20 ;
#X obj 194 144 bp˜ 400 25 ;

10 #X obj 187 227 ou t l e t ˜ ;
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#X obj 187 206 ∗˜ 0 . 6 ;
#X obj 103 142 cm−ead˜ 3 150 ;
#X connect 0 0 2 0 ;
#X connect 1 0 6 0 ;

15 #X connect 2 0 7 0 ;
#X connect 3 0 4 0 ;
#X connect 4 0 10 0 ;
#X connect 5 0 9 0 ;
#X connect 6 0 2 0 ;

20 #X connect 7 0 5 1 ;
#X connect 9 0 8 0 ;
#X connect 10 0 5 0 ;

12 puzzle/drums/cm-obi-ade-clap˜.pd

#N canvas 0 0 545 467 10 ;
#X obj 189 66 no i s e ˜ ;
#X obj 336 325 ∗˜ ;
#X obj 151 310 ∗˜ ;

5 #X obj 167 250 ∗˜ 0 . 8 ;
#X obj 148 343 ∗˜ 0 . 2 ;
#X obj 376 145 de l 30 ;
#X obj 377 165 de l 20 ;
#X obj 378 185 de l 15 ;

10 #X obj 376 206 de l 10 ;
#X obj 63 217 ∗˜ 0 . 1 ;
#X obj 85 147 bp˜ 1300 10 ;
#X obj 253 147 bp˜ 700 10 ;
#X obj 175 147 bp˜ 2500 4 ;

15 #X obj 336 369 bp˜ 2700 2 ;
#X obj 3 147 lop ˜ 8000 ;
#X obj 188 106 hip ˜ 300 ;
#X obj 322 11 i n l e t ;
#X obj 322 40 t b ;

20 #X obj 339 415 ou t l e t ˜ ;
#X obj 339 390 ∗˜ 0 . 7 ;
#X msg 278 11 bang ;
#X obj 336 292 cm−ead˜ 3 50 ;
#X obj 179 284 cm−ead˜ 1 800 ;

25 #X connect 0 0 14 0 ;
#X connect 0 0 15 0 ;
#X connect 1 0 13 0 ;
#X connect 2 0 1 1 ;
#X connect 2 0 4 0 ;

30 #X connect 3 0 2 1 ;
#X connect 4 0 13 0 ;
#X connect 5 0 6 0 ;
#X connect 5 0 21 0 ;
#X connect 6 0 7 0 ;

35 #X connect 6 0 21 0 ;
#X connect 7 0 8 0 ;
#X connect 7 0 21 0 ;
#X connect 8 0 21 0 ;
#X connect 9 0 3 0 ;

40 #X connect 10 0 3 0 ;
#X connect 11 0 3 0 ;
#X connect 12 0 3 0 ;
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puzzle puzzle/drums/cm-obi-ade-cowbell˜.pd

#X connect 13 0 19 0 ;
#X connect 14 0 9 0 ;

45 #X connect 15 0 10 0 ;
#X connect 15 0 11 0 ;
#X connect 15 0 12 0 ;
#X connect 16 0 17 0 ;
#X connect 17 0 5 0 ;

50 #X connect 17 0 21 0 ;
#X connect 17 0 22 0 ;
#X connect 19 0 18 0 ;
#X connect 20 0 17 0 ;
#X connect 21 0 1 0 ;

55 #X connect 22 0 2 0 ;

13 puzzle/drums/cm-obi-ade-cowbell˜.pd

#N canvas 0 0 588 492 10 ;
#X obj 121 192 osc ˜ 440 ;
#X obj 189 190 osc ˜ 440 ;
#X obj 254 189 osc ˜ 440 ;

5 #X obj 322 187 osc ˜ 440 ;
#X obj 122 219 ∗˜ ;
#X obj 122 241 ∗˜ ;
#X obj 123 263 ∗˜ ;
#X obj 124 290 cos ˜ ;

10 #X obj 125 315 ∗˜ ;
#X obj 172 287 ∗˜ 0 . 3 ;
#X obj 39 290 ∗˜ ;
#X obj 121 133 ∗ 2 . 6 6 6 ;
#X obj 189 132 ∗ 2 . 3 3 3 ;

15 #X obj 254 132 ∗ 0 . 8 7 5 ;
#X obj 322 132 ∗ 0 . 6 6 6 ;
#X msg 205 100 0 ;
#X obj 190 55 t b f ;
#X obj 124 340 ∗˜ 0 . 2 ;

20 #X msg 190 28 680 ;
#X obj 121 162 +;
#X obj 322 159 +;
#X obj 254 159 +;
#X obj 189 160 +;

25 #X obj 264 79 random 100 ;
#X obj 264 100 / 50 ;
#X obj 339 79 random 100 ;
#X obj 414 78 random 100 ;
#X obj 339 100 / 40 ;

30 #X obj 414 99 / 30 ;
#X obj 124 365 ou t l e t ˜ ;
#X obj 149 28 i n l e t ;
#X obj 173 264 cm−ead˜ 1 400 ;
#X obj 38 264 cm−ead˜ 1 900 ;

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

40 #X connect 5 0 6 0 ;
#X connect 6 0 7 0 ;
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#X connect 6 0 10 1 ;
#X connect 7 0 8 0 ;
#X connect 8 0 17 0 ;

45 #X connect 9 0 8 1 ;
#X connect 10 0 17 0 ;
#X connect 11 0 19 0 ;
#X connect 12 0 22 0 ;
#X connect 13 0 21 0 ;

50 #X connect 14 0 20 0 ;
#X connect 15 0 0 1 ;
#X connect 15 0 1 1 ;
#X connect 15 0 2 1 ;
#X connect 15 0 3 1 ;

55 #X connect 16 0 15 0 ;
#X connect 16 0 23 0 ;
#X connect 16 0 25 0 ;
#X connect 16 0 26 0 ;
#X connect 16 0 31 0 ;

60 #X connect 16 0 32 0 ;
#X connect 16 1 11 0 ;
#X connect 16 1 12 0 ;
#X connect 16 1 13 0 ;
#X connect 16 1 14 0 ;

65 #X connect 17 0 29 0 ;
#X connect 18 0 16 0 ;
#X connect 19 0 0 0 ;
#X connect 20 0 3 0 ;
#X connect 21 0 2 0 ;

70 #X connect 22 0 1 0 ;
#X connect 23 0 24 0 ;
#X connect 24 0 22 1 ;
#X connect 25 0 27 0 ;
#X connect 26 0 28 0 ;

75 #X connect 27 0 21 1 ;
#X connect 28 0 20 1 ;
#X connect 30 0 16 0 ;
#X connect 31 0 9 0 ;
#X connect 32 0 10 0 ;

14 puzzle/drums/cm-obi-ade-crash˜.pd

#N canvas 0 0 615 516 10 ;
#X obj 415 47 i n l e t ;
#X obj 415 72 t b ;
#X obj 205 454 ou t l e t ˜ ;

5 #X obj 83 181 ∗˜ ;
#X obj 230 183 ∗˜ ;
#X obj 150 213 ∗˜ ;
#X obj 139 265 +˜;
#X obj 138 288 osc ˜ 5435 ;

10 #X obj 78 238 s i g ˜ 3435 ;
#X obj 150 236 ∗˜ 12000 ;
#X obj 248 142 osc ˜ 2441 ;
#X obj 228 235 no i s e ˜ ;
#X obj 180 354 ∗˜ ;

15 #X obj 235 352 ∗˜ ;
#X obj 23 144 osc ˜ 12221 ;

25



puzzle puzzle/drums/cm-obi-ade-crash˜.pd

#X obj 100 144 osc ˜ 8309 ;
#X obj 172 143 osc ˜ 2383 ;
#X obj 228 278 c l i p ˜ −0.9 0 . 9 ;

20 #X obj 347 229 no i s e ˜ ;
#X obj 347 272 c l i p ˜ −0.9 0 . 9 ;
#X obj 228 256 bp˜ 8000 4 ;
#X obj 142 319 ∗˜ ;
#X obj 245 373 ∗˜ 0 . 2 ;

25 #X obj 320 349 ∗˜ ;
#X obj 177 374 ∗˜ 0 . 2 ;
#X obj 348 377 ∗˜ 0 . 4 ;
#X obj 346 250 bp˜ 4000 7 ;
#X obj 204 433 ∗˜ 0 . 8 ;

30 #X msg 360 39 bang ;
#X obj 307 99 cm−ead˜ 4000 3000 ;
#X obj 414 100 cm−ead˜ 2 5000 ;
#X obj 432 128 cm−ead˜ 300 7000 ;
#X obj 529 97 cm−ead˜ 1 200 ;

35 #X connect 0 0 1 0 ;
#X connect 1 0 29 0 ;
#X connect 1 0 30 0 ;
#X connect 1 0 31 0 ;
#X connect 1 0 32 0 ;

40 #X connect 3 0 5 0 ;
#X connect 4 0 5 1 ;
#X connect 5 0 9 0 ;
#X connect 6 0 7 0 ;
#X connect 7 0 21 0 ;

45 #X connect 8 0 6 0 ;
#X connect 9 0 6 1 ;
#X connect 10 0 4 1 ;
#X connect 11 0 20 0 ;
#X connect 12 0 24 0 ;

50 #X connect 13 0 22 0 ;
#X connect 14 0 3 0 ;
#X connect 15 0 3 1 ;
#X connect 16 0 4 0 ;
#X connect 17 0 12 0 ;

55 #X connect 18 0 26 0 ;
#X connect 19 0 13 0 ;
#X connect 19 0 23 0 ;
#X connect 20 0 17 0 ;
#X connect 21 0 12 0 ;

60 #X connect 21 0 23 0 ;
#X connect 22 0 27 0 ;
#X connect 23 0 25 0 ;
#X connect 24 0 27 0 ;
#X connect 25 0 27 0 ;

65 #X connect 26 0 19 0 ;
#X connect 27 0 2 0 ;
#X connect 28 0 1 0 ;
#X connect 29 0 21 1 ;
#X connect 30 0 12 1 ;

70 #X connect 31 0 13 1 ;
#X connect 32 0 23 1 ;
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15 puzzle/drums/cm-obi-ade-cymbal˜.pd

#N canvas 0 0 386 454 10 ;
#X obj 140 26 i n l e t ;
#X obj 140 51 t b ;
#X obj 202 400 ou t l e t ˜ ;

5 #X obj 83 181 ∗˜ ;
#X obj 230 183 ∗˜ ;
#X obj 150 213 ∗˜ ;
#X obj 139 265 +˜;
#X obj 150 300 osc ˜ 5435 ;

10 #X obj 78 238 s i g ˜ 3435 ;
#X obj 150 236 ∗˜ 12000 ;
#X obj 23 144 osc ˜ 6221 ;
#X obj 98 144 osc ˜ 4409 ;
#X obj 172 143 osc ˜ 3383 ;

15 #X obj 248 142 osc ˜ 2441 ;
#X obj 228 235 no i s e ˜ ;
#X obj 180 328 +˜;
#X obj 228 256 bp˜ 9000 12 ;
#X obj 230 299 c l i p ˜ −0.7 0 . 7 ;

20 #X obj 180 354 ∗˜ ;
#X obj 235 352 ∗˜ ;
#X obj 176 374 ∗˜ 0 . 0 5 ;
#X obj 245 373 ∗˜ 0 . 0 5 ;
#X msg 102 25 bang ;

25 #X obj 139 79 cm−ead˜ 2 8000 ;
#X obj 157 107 cm−ead˜ 2 100 ;
#X connect 0 0 1 0 ;
#X connect 1 0 23 0 ;
#X connect 1 0 24 0 ;

30 #X connect 3 0 5 0 ;
#X connect 4 0 5 1 ;
#X connect 5 0 9 0 ;
#X connect 6 0 7 0 ;
#X connect 7 0 15 0 ;

35 #X connect 8 0 6 0 ;
#X connect 9 0 6 1 ;
#X connect 10 0 3 0 ;
#X connect 11 0 3 1 ;
#X connect 12 0 4 0 ;

40 #X connect 13 0 4 1 ;
#X connect 14 0 16 0 ;
#X connect 15 0 18 0 ;
#X connect 15 0 19 0 ;
#X connect 16 0 17 0 ;

45 #X connect 17 0 15 1 ;
#X connect 18 0 20 0 ;
#X connect 19 0 21 0 ;
#X connect 20 0 2 0 ;
#X connect 21 0 2 0 ;

50 #X connect 22 0 1 0 ;
#X connect 23 0 18 1 ;
#X connect 24 0 19 1 ;

16 puzzle/drums/cm-obi-ade-drumkit˜.pd
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#N canvas 489 116 450 385 10 ;
#X obj 17 13 i n l e t ;
#X obj 17 38 s e l 0 1 2 3 4 5 6 7 8 9 10 11 12 13 ;
#X obj 17 69 cm−obi −ade−k ick ˜ ;

5 #X obj 27 89 cm−obi −ade− snare ˜ ;
#X obj 37 109 cm−obi −ade−c lap ˜ ;
#X obj 47 129 cm−obi −ade− b e l l ˜ ;
#X obj 57 149 cm−obi −ade−bongoh ˜ ;
#X obj 67 169 cm−obi −ade−bongol ˜ ;

10 #X obj 77 209 cm−obi −ade−handdrum˜ ;
#X obj 87 249 cm−obi −ade−cowbe l l ˜ ;
#X obj 97 269 cm−obi −ade−hihat ˜ ;
#X obj 107 289 cm−obi −ade−cymbal ˜ ;
#X obj 117 309 cm−obi −ade−crash ˜ ;

15 #X obj 18 355 ou t l e t ˜ ;
#X msg 77 189 82 . 4 7 ;
#X msg 194 189 82 . 4 7 ;
#X msg 87 228 660 ;
#X msg 117 229 440 ;

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

25 #X connect 1 4 6 0 ;
#X connect 1 5 7 0 ;
#X connect 1 6 15 0 ;
#X connect 1 7 14 0 ;
#X connect 1 8 16 0 ;

30 #X connect 1 9 17 0 ;
#X connect 1 10 10 1 ;
#X connect 1 11 10 0 ;
#X connect 1 12 11 0 ;
#X connect 1 13 12 0 ;

35 #X connect 2 0 13 0 ;
#X connect 3 0 13 0 ;
#X connect 4 0 13 0 ;
#X connect 5 0 13 0 ;
#X connect 6 0 13 0 ;

40 #X connect 7 0 13 0 ;
#X connect 8 0 13 0 ;
#X connect 9 0 13 0 ;
#X connect 10 0 13 0 ;
#X connect 11 0 13 0 ;

45 #X connect 12 0 13 0 ;
#X connect 14 0 8 0 ;
#X connect 15 0 8 1 ;
#X connect 16 0 9 0 ;
#X connect 17 0 9 0 ;

17 puzzle/drums/cm-obi-ade-handdrum˜.pd

#N canvas 0 0 610 531 10 ;
#X obj 121 192 osc ˜ 440 ;
#X obj 189 190 osc ˜ 440 ;
#X obj 254 189 osc ˜ 440 ;

5 #X obj 322 187 osc ˜ 440 ;
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#X obj 122 219 ∗˜ ;
#X obj 122 241 ∗˜ ;
#X obj 123 263 ∗˜ ;
#X obj 124 311 cos ˜ ;

10 #X obj 125 344 ∗˜ ;
#X obj 39 290 ∗˜ ;
#X msg 205 100 0 ;
#X obj 121 49 t b f ;
#X obj 126 435 ou t l e t ˜ ;

15 #X obj 120 4 i n l e t ;
#X obj 121 133 ∗ 0 . 8 ;
#X obj 189 132 ∗ 1 . 6 666 ;
#X obj 254 132 ∗ 0 . 8 3 3 ;
#X obj 123 287 c l i p ˜ −1 1 ;

20 #X obj 121 165 + 7 . 8 8 ;
#X obj 189 163 + 8 . 6 6 ;
#X obj 322 161 + 7 . 8 8 ;
#X obj 254 162 + 4 . 7 2 5 ;
#X obj 126 410 ∗˜ 0 . 4 ;

25 #X obj 205 286 ∗˜ 0 . 1 5 ;
#X obj 81 370 c l i p ˜ −0.7 0 . 5 ;
#X msg 449 87 2 . 66666 ;
#X msg 388 87 1 . 14141 ;
#X obj 322 54 t b f ;

30 #X obj 322 4 i n l e t ;
#X obj 322 133 ∗ ;
#X obj 206 263 cm−ead˜ 1 400 ;
#X obj 37 264 cm−ead˜ 1 500 ;
#X connect 0 0 4 0 ;

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

40 #X connect 6 0 9 1 ;
#X connect 6 0 17 0 ;
#X connect 7 0 8 0 ;
#X connect 8 0 22 0 ;
#X connect 9 0 24 0 ;

45 #X connect 10 0 0 1 ;
#X connect 10 0 1 1 ;
#X connect 10 0 2 1 ;
#X connect 10 0 3 1 ;
#X connect 11 0 10 0 ;

50 #X connect 11 0 30 0 ;
#X connect 11 0 31 0 ;
#X connect 11 1 26 0 ;
#X connect 11 1 29 0 ;
#X connect 11 1 16 0 ;

55 #X connect 11 1 15 0 ;
#X connect 11 1 14 0 ;
#X connect 13 0 11 0 ;
#X connect 14 0 18 0 ;
#X connect 15 0 19 0 ;

60 #X connect 16 0 21 0 ;
#X connect 17 0 7 0 ;
#X connect 18 0 0 0 ;
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#X connect 19 0 1 0 ;
#X connect 20 0 3 0 ;

65 #X connect 21 0 2 0 ;
#X connect 22 0 12 0 ;
#X connect 23 0 8 1 ;
#X connect 24 0 22 0 ;
#X connect 25 0 29 1 ;

70 #X connect 26 0 29 1 ;
#X connect 27 0 10 0 ;
#X connect 27 0 30 0 ;
#X connect 27 0 31 0 ;
#X connect 27 1 25 0 ;

75 #X connect 27 1 29 0 ;
#X connect 27 1 16 0 ;
#X connect 27 1 15 0 ;
#X connect 27 1 14 0 ;
#X connect 28 0 27 0 ;

80 #X connect 29 0 20 0 ;
#X connect 30 0 23 0 ;
#X connect 31 0 9 0 ;

18 puzzle/drums/cm-obi-ade-hihat˜.pd

#N canvas 0 0 459 480 10 ;
#X obj 140 26 i n l e t ;
#X obj 140 51 t b ;
#X obj 202 400 ou t l e t ˜ ;

5 #X obj 83 181 ∗˜ ;
#X obj 230 183 ∗˜ ;
#X obj 150 213 ∗˜ ;
#X obj 139 265 +˜;
#X obj 150 300 osc ˜ 5435 ;

10 #X obj 150 236 ∗˜ 12000 ;
#X obj 23 144 osc ˜ 6221 ;
#X obj 248 142 osc ˜ 2441 ;
#X obj 228 235 no i s e ˜ ;
#X obj 180 328 +˜;

15 #X obj 230 299 c l i p ˜ −0.7 0 . 7 ;
#X obj 180 354 ∗˜ ;
#X obj 235 352 ∗˜ ;
#X obj 245 373 ∗˜ 0 . 0 6 ;
#X obj 177 374 ∗˜ 0 . 0 6 ;

20 #X obj 78 238 s i g ˜ 7435 ;
#X obj 228 256 bp˜ 12000 12 ;
#X obj 172 143 osc ˜ 3283 ;
#X obj 98 144 osc ˜ 4109 ;
#X obj 245 101 sq r t ˜ ;

25 #X obj 226 25 i n l e t ;
#X obj 227 51 t b ;
#X obj 246 77 cm−ead˜ 2 800 ;
#X obj 139 79 cm−ead˜ 2 200 ;
#X obj 157 107 cm−ead˜ 2 100 ;

30 #X connect 0 0 1 0 ;
#X connect 1 0 26 0 ;
#X connect 1 0 27 0 ;
#X connect 3 0 5 0 ;
#X connect 4 0 5 1 ;
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35 #X connect 5 0 8 0 ;
#X connect 6 0 7 0 ;
#X connect 7 0 12 0 ;
#X connect 8 0 6 1 ;
#X connect 9 0 3 0 ;

40 #X connect 10 0 4 1 ;
#X connect 11 0 19 0 ;
#X connect 12 0 14 0 ;
#X connect 12 0 15 0 ;
#X connect 13 0 12 1 ;

45 #X connect 14 0 17 0 ;
#X connect 15 0 16 0 ;
#X connect 16 0 2 0 ;
#X connect 17 0 2 0 ;
#X connect 18 0 6 0 ;

50 #X connect 19 0 13 0 ;
#X connect 20 0 4 0 ;
#X connect 21 0 3 1 ;
#X connect 22 0 14 1 ;
#X connect 23 0 24 0 ;

55 #X connect 24 0 25 0 ;
#X connect 24 0 27 0 ;
#X connect 25 0 22 0 ;
#X connect 26 0 14 1 ;
#X connect 27 0 15 1 ;

19 puzzle/drums/cm-obi-ade-kick˜.pd

#N canvas 0 0 325 345 10 ;
#X obj 36 197 osc ˜ 200 ;
#X obj 36 228 ∗˜ ;
#X obj 102 198 sq r t ˜ ;

5 #X obj 35 140 ∗˜ 15 ;
#X obj 35 164 +˜ 70 ;
#X obj 35 249 ∗˜ 0 . 5 ;
#X msg 100 150 0 ;
#X obj 36 113 ∗˜ ;

10 #X obj 36 19 i n l e t ;
#X obj 36 44 t b ;
#X obj 34 271 ou t l e t ˜ ;
#X obj 36 72 cm−ead˜ 2 800 ;
#X connect 0 0 1 0 ;

15 #X connect 1 0 5 0 ;
#X connect 2 0 1 1 ;
#X connect 3 0 4 0 ;
#X connect 4 0 0 0 ;
#X connect 5 0 10 0 ;

20 #X connect 6 0 0 1 ;
#X connect 7 0 3 0 ;
#X connect 8 0 9 0 ;
#X connect 9 0 6 0 ;
#X connect 9 0 11 0 ;

25 #X connect 11 0 2 0 ;
#X connect 11 0 7 0 ;
#X connect 11 0 7 1 ;
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20 puzzle/drums/cm-obi-ade-snare˜.pd

#N canvas 0 0 345 478 10 ;
#X obj 112 437 ou t l e t ˜ ;
#X obj 39 8 i n l e t ;
#X obj 146 74 no i s e ˜ ;

5 #X obj 38 29 t b ;
#X obj 34 158 osc ˜ ;
#X obj 100 280 ∗˜ ;
#X obj 128 147 ∗˜ ;
#X obj 113 304 ∗˜ ;

10 #X obj 170 272 ∗˜ ;
#X obj 14 80 ∗˜ ;
#X obj 68 302 ∗˜ ;
#X obj 14 105 ∗˜ 12 ;
#X msg 97 7 bang ;

15 #X obj 107 334 c l i p ˜ 0 1 ;
#X obj 34 181 c l i p ˜ −0.8 0 . 8 ;
#X obj 166 296 ∗˜ 0 . 1 ;
#X obj 108 355 ∗˜ 0 . 4 ;
#X obj 54 339 ∗˜ 0 . 9 ;

20 #X obj 146 98 bp˜ 3300 0 . 5 ;
#X obj 146 122 lop ˜ 7000 ;
#X obj 112 408 bp˜ 8000 1 ;
#X obj 73 243 c l i p ˜ −0.9 0 . 9 ;
#X obj 71 221 ∗˜ 10000 ;

25 #X obj 15 134 +˜ 150 ;
#X obj 113 379 ∗˜ 0 . 3 5 ;
#X obj 40 50 cm−ead˜ 1 300 ;
#X connect 1 0 3 0 ;
#X connect 2 0 18 0 ;

30 #X connect 3 0 25 0 ;
#X connect 4 0 14 0 ;
#X connect 5 0 7 0 ;
#X connect 6 0 7 1 ;
#X connect 7 0 13 0 ;

35 #X connect 8 0 15 0 ;
#X connect 9 0 10 1 ;
#X connect 9 0 11 0 ;
#X connect 10 0 17 0 ;
#X connect 11 0 23 0 ;

40 #X connect 12 0 3 0 ;
#X connect 13 0 16 0 ;
#X connect 14 0 10 0 ;
#X connect 14 0 22 0 ;
#X connect 15 0 24 0 ;

45 #X connect 16 0 24 0 ;
#X connect 17 0 24 0 ;
#X connect 18 0 8 0 ;
#X connect 18 0 19 0 ;
#X connect 19 0 6 1 ;

50 #X connect 20 0 0 0 ;
#X connect 21 0 5 0 ;
#X connect 22 0 21 0 ;
#X connect 23 0 4 0 ;
#X connect 24 0 20 0 ;

55 #X connect 25 0 5 1 ;
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#X connect 25 0 6 0 ;
#X connect 25 0 9 0 ;
#X connect 25 0 9 1 ;
#X connect 25 0 8 1 ;

21 puzzle/puzzle3x3-comb˜.pd

#N canvas 3 61 450 300 10 ;
#X obj 187 70 ∗˜ −1;
#X obj 63 187 +˜;
#X obj 143 174 +˜;

5 #X obj 39 29 i n l e t ˜ ;
#X obj 242 28 i n l e t ˜ ;
#X obj 80 261 ou t l e t ˜ ;
#X obj 141 260 ou t l e t ˜ ;
#X obj 95 218 de lw r i t e ˜ \$0−pp−R 30 ;

10 #X obj 33 239 de lw r i t e ˜ \$0−pp−L 30 ;
#X obj 179 28 osc ˜ 8 ;
#X obj 81 115 vd˜ \$0−pp−R;
#X obj 244 116 vd˜ \$0−pp−L ;
#X obj 91 7 phasor ˜ 0 . 03125 ;

15 #X obj 121 29 +˜ 0 . 2 5 ;
#X obj 121 51 cos ˜ ;
#X obj 87 49 cos ˜ ;
#X obj 99 70 s i g ˜ 8 ;
#X obj 179 50 ∗˜ 0 . 1 ;

20 #X obj 242 154 expr ˜ −tanh ( $v1 ) ∗0 . 9 5 ;
#X obj 80 153 expr ˜ tanh ( $v1 ) ∗0 . 9 5 ;
#X obj 81 134 lop ˜ 4000 ;
#X obj 243 136 lop ˜ 4000 ;
#X obj 96 197 hip ˜ 1 ;

25 #X obj 33 212 hip ˜ 1 ;
#X connect 0 0 11 0 ;
#X connect 1 0 5 0 ;
#X connect 1 0 23 0 ;
#X connect 2 0 6 0 ;

30 #X connect 2 0 22 0 ;
#X connect 3 0 1 0 ;
#X connect 4 0 2 0 ;
#X connect 9 0 17 0 ;
#X connect 10 0 20 0 ;

35 #X connect 11 0 21 0 ;
#X connect 12 0 13 0 ;
#X connect 12 0 15 0 ;
#X connect 13 0 14 0 ;
#X connect 14 0 11 0 ;

40 #X connect 15 0 10 0 ;
#X connect 16 0 10 0 ;
#X connect 16 0 11 0 ;
#X connect 17 0 0 0 ;
#X connect 17 0 10 0 ;

45 #X connect 18 0 2 1 ;
#X connect 19 0 1 1 ;
#X connect 20 0 19 0 ;
#X connect 21 0 18 0 ;
#X connect 22 0 7 0 ;

50 #X connect 23 0 8 0 ;
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22 puzzle/puzzle3x3-compress˜.pd

#N canvas 95 278 452 587 10 ;
#X obj 28 28 i n l e t ˜ ;
#X obj 176 20 i n l e t ˜ ;
#X obj 27 543 ou t l e t ˜ ;

5 #X obj 177 544 ou t l e t ˜ ;
#X obj 58 71 hip ˜ 5 ;
#X obj 121 71 hip ˜ 5 ;
#X obj 58 97 ∗˜ ;
#X obj 120 98 ∗˜ ;

10 #X obj 87 158 +˜;
#X obj 281 25 i n l e t ;
#X obj 87 281 rmstodb ˜ ;
#X obj 86 353 dbtorms ˜ ;
#X obj 27 474 ∗˜ ;

15 #X obj 177 474 ∗˜ ;
#X obj 120 123 lop ˜ 10 ;
#X obj 57 124 lop ˜ 10 ;
#X obj 87 221 lop ˜ 25 ;
#X obj 25 272 /˜ ;

20 #X obj 178 270 /˜ ;
#X obj 201 390 dbtorms ;
#X obj 86 417 /˜ 0 ;
#X obj 87 179 sq r t ˜ ;
#X obj 86 442 ∗˜ 0 . 2 5 ;

25 #X obj 310 55 loadbang ;
#X obj 310 79 f \$1 ;
#X obj 27 514 expr ˜ tanh ( $v1 ) ;
#X obj 177 514 expr ˜ tanh ( $v1 ) ;
#X obj 86 314 expr ˜ i f ( $v1>$ f 2 \ , $ f 2+($v1−$ f 2 ) /8 \ , $ f 2 ) ;

30 #X obj 201 366 expr (100− $ f 1 )/8+$ f 1 ;
#X obj 88 202 +˜ 0 . 0 1 ;
#X connect 0 0 4 0 ;
#X connect 0 0 17 0 ;
#X connect 1 0 5 0 ;

35 #X connect 1 0 18 0 ;
#X connect 4 0 6 0 ;
#X connect 4 0 6 1 ;
#X connect 5 0 7 0 ;
#X connect 5 0 7 1 ;

40 #X connect 6 0 15 0 ;
#X connect 7 0 14 0 ;
#X connect 8 0 21 0 ;
#X connect 9 0 27 1 ;
#X connect 9 0 28 0 ;

45 #X connect 10 0 27 0 ;
#X connect 11 0 20 0 ;
#X connect 12 0 25 0 ;
#X connect 13 0 26 0 ;
#X connect 14 0 8 1 ;

50 #X connect 15 0 8 0 ;
#X connect 16 0 17 1 ;
#X connect 16 0 18 1 ;
#X connect 16 0 10 0 ;
#X connect 17 0 12 0 ;

55 #X connect 18 0 13 0 ;

34



puzzle puzzle/puzzle3x3-delay˜.pd

#X connect 19 0 20 1 ;
#X connect 20 0 22 0 ;
#X connect 21 0 29 0 ;
#X connect 22 0 12 1 ;

60 #X connect 22 0 13 1 ;
#X connect 23 0 24 0 ;
#X connect 24 0 27 1 ;
#X connect 24 0 28 0 ;
#X connect 25 0 2 0 ;

65 #X connect 26 0 3 0 ;
#X connect 27 0 11 0 ;
#X connect 28 0 19 0 ;
#X connect 29 0 16 0 ;

23 puzzle/puzzle3x3-delay˜.pd

#N canvas 3 61 495 476 10 ;
#X obj 116 172 mtof ˜ ;
#X obj 104 371 de lw r i t e ˜ \$0−dub−L 3000 ;
#X obj 262 375 de lw r i t e ˜ \$0−dub−R 3000 ;

5 #X obj 225 151 vd˜ \$0−dub−L ;
#X obj 26 149 vd˜ \$0−dub−R;
#X obj 166 172 mtof ˜ ;
#X obj 27 80 cos ˜ ;
#X obj 67 80 cos ˜ ;

10 #X obj 62 54 +˜ 0 . 2 5 ;
#X obj 26 104 ∗˜ 12 ;
#X obj 77 104 ∗˜ 12 ;
#X obj 202 256 expr ˜ tanh ( $v1 ∗3) ;
#X obj 201 209 expr ˜ tanh ( $v1 ∗3) ;

15 #X obj 53 210 expr ˜ tanh ( $v1 ∗3) ;
#X obj 54 257 expr ˜ tanh ( $v1 ∗3) ;
#X obj 27 29 phasor ˜ 0 . 1 2 5 ;
#X obj 137 80 cos ˜ ;
#X obj 177 80 cos ˜ ;

20 #X obj 172 54 +˜ 0 . 2 5 ;
#X obj 136 104 ∗˜ 250 ;
#X obj 187 104 ∗˜ −250;
#X obj 137 29 phasor ˜ 0 . 03125 ;
#X obj 57 409 ou t l e t ˜ ;

25 #X obj 233 412 ou t l e t ˜ ;
#X obj 338 251 i n l e t ˜ ;
#X obj 399 251 i n l e t ˜ ;
#X obj 116 149 +˜ 79 ;
#X obj 166 149 +˜ 79 ;

30 #X obj 262 107 s i g ˜ 333 ;
#X obj 202 231 vc f ˜ 5 ;
#X obj 54 232 vc f ˜ 5 ;
#X obj 54 282 vc f ˜ 5 ;
#X obj 202 284 vc f ˜ 5 ;

35 #X obj 109 326 puzzle3x3 −compress ˜ 80 ;
#X obj 225 173 ∗˜ 1 ;
#X obj 23 171 ∗˜ 1 ;
#X obj 336 274 ∗˜ 2 ;
#X obj 398 276 ∗˜ 2 ;

40 #X connect 0 0 30 1 ;
#X connect 0 0 32 1 ;
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#X connect 3 0 34 0 ;
#X connect 4 0 35 0 ;
#X connect 5 0 29 1 ;

45 #X connect 5 0 31 1 ;
#X connect 6 0 9 0 ;
#X connect 7 0 10 0 ;
#X connect 8 0 7 0 ;
#X connect 9 0 26 0 ;

50 #X connect 10 0 27 0 ;
#X connect 11 0 32 0 ;
#X connect 12 0 29 0 ;
#X connect 13 0 30 0 ;
#X connect 14 0 31 0 ;

55 #X connect 15 0 6 0 ;
#X connect 15 0 8 0 ;
#X connect 16 0 19 0 ;
#X connect 17 0 20 0 ;
#X connect 18 0 17 0 ;

60 #X connect 19 0 4 0 ;
#X connect 20 0 3 0 ;
#X connect 21 0 16 0 ;
#X connect 21 0 18 0 ;
#X connect 24 0 36 0 ;

65 #X connect 25 0 37 0 ;
#X connect 26 0 0 0 ;
#X connect 27 0 5 0 ;
#X connect 28 0 3 0 ;
#X connect 28 0 4 0 ;

70 #X connect 29 0 11 0 ;
#X connect 30 0 14 0 ;
#X connect 31 0 33 0 ;
#X connect 32 0 33 1 ;
#X connect 33 0 1 0 ;

75 #X connect 33 0 22 0 ;
#X connect 33 1 2 0 ;
#X connect 33 1 23 0 ;
#X connect 34 0 12 0 ;
#X connect 35 0 13 0 ;

80 #X connect 36 0 33 0 ;
#X connect 37 0 33 1 ;

24 puzzle/puzzle3x3-drumkit˜.pd

#N canvas 3 293 1056 784 10 ;
#X obj 8 403 drums/cm−obi −ade−k ick ˜ ;
#X obj 8 425 throw˜ \$1−0− s r c ;
#X obj 124 148 f 0 ;

5 #X obj 196 133 + 1 ;
#X obj 195 159 mod 16 ;
#X obj 125 8 r pd ;
#X obj 125 30 route dsp ;
#X obj 250 403 drums/cm−obi −ade− snare ˜ ;

10 #X obj 250 425 throw˜ \$1−1− s r c ;
#X obj 508 408 drums/cm−obi −ade−hihat ˜ ;
#X obj 508 430 throw˜ \$1−2− s r c ;
#X obj 747 408 drums/cm−obi −ade−handdrum˜ ;
#X msg 748 385 84 ;
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15 #X msg 899 384 84 ;
#X obj 747 430 throw˜ \$1−3− s r c ;
#X obj 7 607 throw˜ \$1−4− s r c ;
#X obj 27 587 drums/cm−obi −ade−bongoh ˜ ;
#X obj 7 567 drums/cm−obi −ade−bongol ˜ ;

20 #X obj 258 591 drums/cm−obi −ade−cowbe l l ˜ ;
#X msg 256 568 660 ;
#X obj 258 613 throw˜ \$1−5− s r c ;
#X msg 286 566 880 ;
#X obj 513 579 drums/cm−obi −ade−c lap ˜ ;

25 #X obj 513 607 throw˜ \$1−6− s r c ;
#X obj 753 572 drums/cm−obi −ade− b e l l ˜ ;
#X obj 753 594 throw˜ \$1−7− s r c ;
#X obj 124 56 metro 250 ;
#X obj 150 83 de lay 144 ;

30 #X msg 10 449 0 1 0 0 0 1 0 0 0 1 0 0 1 0 0 0 0 ;
#X obj 8 379 s e l 1 ;
#X msg 744 452 0 1 0 0 2 0 1 0 0 0 2 0 0 0 0 0 0 ;
#X obj 749 361 s e l 1 2 ;
#X msg 250 449 0 0 0 1 0 0 0 1 0 0 0 0 0 1 0 0 1 ;

35 #X obj 250 380 s e l 1 ;
#X msg 515 628 0 0 0 0 0 1 0 0 0 0 1 0 0 1 0 0 0 ;
#X obj 513 554 s e l 1 ;
#X obj 508 381 s e l 1 2 ;
#X msg 15 634 0 0 0 0 0 0 0 1 0 0 1 0 0 1 2 2 2 ;

40 #X obj 9 545 s e l 1 2 ;
#X msg 254 637 0 1 0 0 0 1 2 0 2 0 0 0 1 0 0 0 0 ;
#X obj 256 543 s e l 1 2 ;
#X msg 508 450 0 0 1 0 0 0 0 0 1 0 0 2 0 0 1 0 0 ;
#X msg 754 620 0 0 1 0 1 0 0 1 0 1 0 0 1 0 0 0 0 ;

45 #X obj 752 549 s e l 1 ;
#X obj 398 167 loadbang ;
#X obj 280 15 i n l e t ;
#X obj 9 471 s \$0−0−tab ;
#X obj 9 356 tabread \$0−0−tab ;

50 #X obj 10 491 tab l e \$0−0−tab 16 ;
#X obj 14 655 s \$0−4−tab ;
#X obj 15 680 tab l e \$0−4−tab 16 ;
#X obj 9 522 tabread \$0−4−tab ;
#X obj 250 357 tabread \$0−1−tab ;

55 #X obj 250 472 s \$0−1−tab ;
#X obj 250 495 tab l e \$0−1−tab 16 ;
#X obj 256 519 tabread \$0−5−tab ;
#X obj 254 660 s \$0−5−tab ;
#X obj 254 683 tab l e \$0−5−tab 16 ;

60 #X obj 508 358 tabread \$0−2−tab ;
#X obj 508 496 tab l e \$0−2−tab 16 ;
#X obj 508 473 s \$0−2−tab ;
#X obj 749 339 tabread \$0−3−tab ;
#X obj 743 473 s \$0−3−tab ;

65 #X obj 743 496 tab l e \$0−3−tab 16 ;
#X obj 752 526 tabread \$0−7−tab ;
#X obj 754 643 s \$0−7−tab ;
#X obj 754 666 tab l e \$0−7−tab 16 ;
#X obj 515 674 tab l e \$0−6−tab 16 ;

70 #X obj 513 531 tabread \$0−6−tab ;
#X obj 515 651 s \$0−6−tab ;
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#X obj 279 63 f \$0 ;
#X obj 279 86 pack f f ;
#X obj 279 134 puzzle3x3 −tswap ;

75 #X obj 279 37 t b f ;
#X msg 279 111 symbol \$1−\$2−tab ;
#X obj 410 36 loadbang ;
#X msg 410 59 0 \ , 1 \ , 2 \ , 3 \ , 4 \ , 5 \ , 6 \ , 7 ;
#X msg 410 82 \$1 \ , \$1 \ , \$1 \ , \$1 \ , \$1 \ , \$1 \ , \$1 \ , \$1

80 ;
#X msg 410 102 \$1 \ , \$1 \ , \$1 \ , \$1 \ , \$1 \ , \$1 \ , \$1 \ , \$1
;
#X connect 0 0 1 0 ;
#X connect 2 0 3 0 ;

85 #X connect 2 0 47 0 ;
#X connect 2 0 51 0 ;
#X connect 2 0 52 0 ;
#X connect 2 0 55 0 ;
#X connect 2 0 58 0 ;

90 #X connect 2 0 61 0 ;
#X connect 2 0 64 0 ;
#X connect 2 0 68 0 ;
#X connect 3 0 4 0 ;
#X connect 4 0 2 1 ;

95 #X connect 5 0 6 0 ;
#X connect 6 0 26 0 ;
#X connect 7 0 8 0 ;
#X connect 9 0 10 0 ;
#X connect 11 0 14 0 ;

100 #X connect 12 0 11 0 ;
#X connect 13 0 11 1 ;
#X connect 16 0 15 0 ;
#X connect 17 0 15 0 ;
#X connect 18 0 20 0 ;

105 #X connect 19 0 18 0 ;
#X connect 21 0 18 0 ;
#X connect 22 0 23 0 ;
#X connect 24 0 25 0 ;
#X connect 26 0 2 0 ;

110 #X connect 26 0 27 0 ;
#X connect 27 0 2 0 ;
#X connect 28 0 46 0 ;
#X connect 29 0 0 0 ;
#X connect 30 0 62 0 ;

115 #X connect 31 0 12 0 ;
#X connect 31 1 13 0 ;
#X connect 32 0 53 0 ;
#X connect 33 0 7 0 ;
#X connect 34 0 69 0 ;

120 #X connect 35 0 22 0 ;
#X connect 36 0 9 0 ;
#X connect 36 1 9 1 ;
#X connect 37 0 49 0 ;
#X connect 38 0 17 0 ;

125 #X connect 38 1 16 0 ;
#X connect 39 0 56 0 ;
#X connect 40 0 19 0 ;
#X connect 40 1 21 0 ;
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#X connect 41 0 60 0 ;
130 #X connect 42 0 65 0 ;

#X connect 43 0 24 0 ;
#X connect 44 0 28 0 ;
#X connect 44 0 32 0 ;
#X connect 44 0 37 0 ;

135 #X connect 44 0 39 0 ;
#X connect 44 0 41 0 ;
#X connect 44 0 34 0 ;
#X connect 44 0 30 0 ;
#X connect 44 0 42 0 ;

140 #X connect 45 0 73 0 ;
#X connect 47 0 29 0 ;
#X connect 51 0 38 0 ;
#X connect 52 0 33 0 ;
#X connect 55 0 40 0 ;

145 #X connect 58 0 36 0 ;
#X connect 61 0 31 0 ;
#X connect 64 0 43 0 ;
#X connect 68 0 35 0 ;
#X connect 70 0 71 0 ;

150 #X connect 71 0 74 0 ;
#X connect 73 0 70 0 ;
#X connect 73 1 71 1 ;
#X connect 74 0 72 0 ;
#X connect 75 0 76 0 ;

155 #X connect 76 0 77 0 ;
#X connect 77 0 78 0 ;
#X connect 78 0 73 0 ;

25 puzzle/puzzle3x3-fx.pd

#N canvas 47 647 1279 239 10 ;
#X obj 14 16 catch ˜ \$1−0−L ;
#X obj 154 16 catch ˜ \$1−1−L ;
#X obj 294 16 catch ˜ \$1−2−L ;

5 #X obj 434 16 catch ˜ \$1−3−L ;
#X obj 574 16 catch ˜ \$1−4−L ;
#X obj 714 16 catch ˜ \$1−5−L ;
#X obj 854 16 catch ˜ \$1−6−L ;
#X obj 994 16 catch ˜ \$1−7−L ;

10 #X obj 1124 16 catch ˜ \$1−8−L ;
#X obj 542 218 ou t l e t ˜ ;
#X obj 670 217 ou t l e t ˜ ;
#X obj 133 119 puzzle3x3 − p i t c h s h i f t ˜ ;
#X obj 433 71 ∗˜ 1 . 5 ;

15 #X obj 486 69 ∗˜ 0 . 5 ;
#X obj 711 62 ∗˜ 0 . 5 ;
#X obj 768 63 ∗˜ 1 . 5 ;
#X obj 16 64 ∗˜ 1 . 5 ;
#X obj 74 64 ∗˜ 0 . 5 ;

20 #X obj 291 73 ∗˜ 0 . 5 ;
#X obj 371 72 ∗˜ 1 . 5 ;
#X obj 854 68 ∗˜ 1 . 5 ;
#X obj 911 64 ∗˜ 0 . 5 ;
#X obj 1123 63 ∗˜ 0 . 5 ;

25 #X obj 1180 64 ∗˜ 1 . 5 ;
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#X obj 546 116 puzzle3x3 −delay ˜ ;
#X obj 13 40 puzzle3x3 − r i ng ˜ ;
#X obj 856 43 puzzle3x3 − r i ng ˜ ;
#X obj 433 42 puzzle3x3 − r i ng ˜ ;

30 #X obj 293 42 puzzle3x3 −samphold ˜ ;
#X obj 715 39 puzzle3x3 −samphold ˜ ;
#X obj 1123 41 puzzle3x3 −samphold ˜ ;
#X obj 978 110 puzzle3x3 −comb˜ ;
#X obj 154 39 ∗˜ 2 ;

35 #X obj 574 39 ∗˜ 2 ;
#X obj 994 39 ∗˜ 2 ;
#X obj 542 194 puzzle3x3 −compress ˜ 80 ;
#X obj 545 169 ∗˜ 1 ;
#X obj 652 169 ∗˜ 1 ;

40 #X connect 0 0 25 0 ;
#X connect 1 0 32 0 ;
#X connect 2 0 28 0 ;
#X connect 3 0 27 0 ;
#X connect 4 0 33 0 ;

45 #X connect 5 0 29 0 ;
#X connect 6 0 26 0 ;
#X connect 7 0 34 0 ;
#X connect 8 0 30 0 ;
#X connect 11 0 36 0 ;

50 #X connect 11 1 37 0 ;
#X connect 12 0 24 0 ;
#X connect 13 0 24 1 ;
#X connect 14 0 24 0 ;
#X connect 15 0 24 1 ;

55 #X connect 16 0 11 0 ;
#X connect 17 0 11 1 ;
#X connect 18 0 11 0 ;
#X connect 19 0 11 1 ;
#X connect 20 0 31 0 ;

60 #X connect 21 0 31 1 ;
#X connect 22 0 31 0 ;
#X connect 23 0 31 1 ;
#X connect 24 0 36 0 ;
#X connect 24 1 37 0 ;

65 #X connect 25 0 16 0 ;
#X connect 25 0 17 0 ;
#X connect 26 0 20 0 ;
#X connect 26 0 21 0 ;
#X connect 27 0 12 0 ;

70 #X connect 27 0 13 0 ;
#X connect 28 0 18 0 ;
#X connect 28 0 19 0 ;
#X connect 29 0 14 0 ;
#X connect 29 0 15 0 ;

75 #X connect 30 0 22 0 ;
#X connect 30 0 23 0 ;
#X connect 31 0 36 0 ;
#X connect 31 1 37 0 ;
#X connect 32 0 11 0 ;

80 #X connect 32 0 11 1 ;
#X connect 33 0 24 0 ;
#X connect 33 0 24 1 ;
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#X connect 34 0 31 0 ;
#X connect 34 0 31 1 ;

85 #X connect 35 0 9 0 ;
#X connect 35 1 10 0 ;
#X connect 36 0 35 0 ;
#X connect 37 0 35 1 ;

26 puzzle/puzzle3x3-markov.pd lua

l o c a l P = pd . Class : new ( ) : r e g i s t e r (” puzzle3x3 −markov”)

math . randomseed ( tonumber ( t o s t r i n g ( os . time ( ) ) : r e v e r s e ( ) : sub (1 , 6 ) ) )

5 f unc t i on P: i n i t i a l i z e ( atoms )
s e l f . i n l e t s = 1
s e l f . o u t l e t s = 1
s e l f . x = 2
s e l f . y = 2

10 s e l f . back = ” ”
s e l f . moves = {

{ { ”S” , ”E” } , { ”W” , ”S” , ”E” } , { ”W” , ”S” } } ,
{ { ”N” , ”S” , ”E” } , { ”N” , ”W” , ”S” , ”E” } , { ”N” , ”W” , ”S” } } ,
{ { ”N” , ”E” } , { ”N” , ”W” , ”E” } , { ”N” , ”W” } }

15 }
s e l f . sp in = { ”L” , ”R” }
s e l f . f l i p = { ”NS” , ”SN” , ”EW” , ”WE” , ”NWSE” , ”SENW” , ”NESW” , ”SWNE” }
s e l f . dx = { W = −1 , E = 1 , N = 0 , S = 0 }
s e l f . dy = { W = 0 , E = 0 , N = −1 , S = 1 }

20 s e l f . oppos i t e = { W = ”E” , E = ”W” , N = ”S” , S = ”N” }
re turn true

end

func t i on P: in 1 bang ( )
25 l o c a l d , r , m

r = math . random (1 ,16 )
i f r == 1 then

t = math . random (0 , 7 )
r = math . random (1 , 2 )

30 m = s e l f . sp in [ r ]
s e l f : o u t l e t (1 , m, { t })

e l s e i f r == 2 then
t = math . random (0 , 7 )
r = math . random (1 , 8 )

35 m = s e l f . f l i p [ r ]
s e l f : o u t l e t (1 , m, { t })

e l s e whi l e t rue do
d = 2
i f s e l f . x == 2 then d = d + 1 end

40 i f s e l f . y == 2 then d = d + 1 end
r = math . random (1 , d)
m = s e l f . moves [ s e l f . y ] [ s e l f . x ] [ r ]
i f m ˜= s e l f . back then

s e l f . back = s e l f . oppos i t e [m]
45 s e l f . x = s e l f . x + s e l f . dx [m]

s e l f . y = s e l f . y + s e l f . dy [m]
s e l f : o u t l e t (1 , m, { })
re turn
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end
50 end end end

end

27 puzzle/PUZZLE3X3.pd

#N canvas 3 91 306 107 10 ;
#N canvas 101 61 328 598 \$0−puzz l e 0 ;
#X obj 14 63 gemhead ;
#X obj 61 437 dac ˜ ;

5 #X obj 116 184 puzzle3x3 −markov ;
#X obj 48 184 puzz le3x3 ;
#X obj 8 162 t a b ;
#X obj 31 408 puzzle3x3 − fx \$0 ;
#X obj 11 11 t g l 32 0 \$0−go−s \$0−go−r GO 7 7 0 16 −204786 −1 −1 1

10 1 ;
#X obj 18 461 puzzle3x3 − record ;
#X f loatatom 18 481 5 0 0 0 − − −;
#X obj 144 463 t g l 15 0 empty empty empty 17 7 0 10 −262144 −1 −1 0
1 ;

15 #X obj 10 108 s c a l e 2 . 66667 ;
#X obj 9 134 s c a l e 0 . 9 2 ;
#N canvas 295 61 401 523 \$0−base− t i l e 0 ;
#X obj 16 16 i n l e t ;
#X msg 24 317 snap ;

20 #X obj 60 153 loadbang ;
#X obj 258 222 separa to r ;
#X obj 23 434 p i x t ex tu r e ;
#X msg 71 406 qua l i t y 2 ;
#X obj 23 375 p ix snap2tex 0 0 512 512 ;

25 #X obj 55 352 GEMglClear ;
#X obj 110 331 GLdefine GL DEPTH BUFFER BIT;
#X obj 20 183 alpha ;
#X obj 258 480 square 8 ;
#X obj 256 295 colorRGB 1 1 1 1 ;

30 #X obj 253 273 s c a l e 0 . 4 8 ;
#X obj 22 205 t b a a a a ;
#X obj 22 480 ou t l e t ;
#X msg 30 164 1 ;
#X obj 274 5 i n l e t ;

35 #X obj 23 398 GEMglGenerateMipmap GL TEXTURE 2D;
#X connect 0 0 9 0 ;
#X connect 1 0 6 0 ;
#X connect 2 0 5 0 ;
#X connect 2 0 8 0 ;

40 #X connect 2 0 15 0 ;
#X connect 3 0 12 0 ;
#X connect 4 0 14 0 ;
#X connect 5 0 4 0 ;
#X connect 6 0 17 0 ;

45 #X connect 6 1 4 1 ;
#X connect 8 0 7 1 ;
#X connect 9 0 13 0 ;
#X connect 11 0 10 0 ;
#X connect 12 0 11 0 ;

50 #X connect 13 0 1 0 ;
#X connect 13 1 6 0 ;
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#X connect 13 2 7 0 ;
#X connect 13 4 3 0 ;
#X connect 15 0 9 0 ;

55 #X connect 16 0 6 2 ;
#X connect 17 0 4 0 ;
#X r e s t o r e 12 86 pd \$0−base− t i l e ;
#N canvas 3 61 635 425 \$0−context 0 ;
#X msg 94 262 0 \ , de s t roy ;

60 #X msg 26 299 \ ; pd dsp \$1 ;
#X msg 43 270 1 ;
#X obj 32 52 t b b ;
#X msg 9 267 0 ;
#X obj 182 17 r PUZZLE;

65 #X obj 147 136 l i s t append ;
#X obj 31 31 s e l 0 1 ;
#X obj 31 8 r \$0−go−s ;
#X obj 182 39 t b a ;
#X msg 183 86 1 ;

70 #X obj 182 112 s \$0−go−r ;
#X obj 182 63 de lay 1000 ;
#X msg 178 264 t i t l e Puzzle \ , border 0 \ , dimen \$1 \$2 \ , o f f s e t
\$3 \$4 \ , c o l o r 0 0 0 \ , c r e a t e \$5 \ , 1 ;
#X obj 236 235 p r in t PUZZLE;

75 #X obj 220 314 ou t l e t ;
#X obj 148 157 t a a a a ;
#X msg 109 157 \$6 ;
#X obj 109 179 pipe f 0 ;
#X obj 109 201 t a b ;

80 #X obj 109 223 pipe f 0 ;
#X obj 283 316 ou t l e t ;
#X msg 187 231 \$1 \$2 ;
#X obj 287 13 loadbang ;
#X msg 287 35 512 512 512 32 : 0 . 0 0 ;

85 #X obj 138 311 gemwin 20 ;
#X connect 0 0 25 0 ;
#X connect 2 0 1 0 ;
#X connect 3 0 4 0 ;
#X connect 3 1 0 0 ;

90 #X connect 4 0 1 0 ;
#X connect 5 0 9 0 ;
#X connect 6 0 16 0 ;
#X connect 7 0 3 0 ;
#X connect 7 1 6 0 ;

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

100 #X connect 13 0 25 0 ;
#X connect 16 0 17 0 ;
#X connect 16 1 13 0 ;
#X connect 16 2 22 0 ;
#X connect 16 3 14 0 ;

105 #X connect 17 0 18 0 ;
#X connect 18 0 19 0 ;
#X connect 19 0 20 0 ;
#X connect 19 1 2 0 ;
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#X connect 20 0 21 0 ;
110 #X connect 22 0 15 0 ;

#X connect 23 0 24 0 ;
#X connect 24 0 9 0 ;
#X r e s t o r e 114 57 pd \$0−context ;
#N canvas 3 58 450 300 \$0−tween 0 ;

115 #X obj 31 48 f 0 ;
#X obj 73 46 + 1 ;
#X obj 104 147 s e l 0 ;
#X obj 30 98 t f f ;
#X obj 28 205 c l i p 0 1 ;

120 #X obj 30 170 expr 0 .5 − 0 .5 ∗ tanh ( cos (3 .141592653 ∗ tanh ( $ f 1 ∗ 2) ) ) / tanh(− cos⤦
Ç (3 .141592653

∗ tanh (2 ) ) ) ;
#X obj 31 14 i n l e t ;
#X obj 28 226 ou t l e t ;
#X obj 101 227 ou t l e t ;

125 #X obj 31 70 / 40 ;
#X obj 72 68 mod 40 ;
#X connect 0 0 1 0 ;
#X connect 0 0 9 0 ;
#X connect 1 0 10 0 ;

130 #X connect 2 0 8 0 ;
#X connect 3 0 5 0 ;
#X connect 3 1 2 0 ;
#X connect 4 0 7 0 ;
#X connect 5 0 4 0 ;

135 #X connect 6 0 0 0 ;
#X connect 9 0 3 0 ;
#X connect 10 0 0 1 ;
#X r e s t o r e 50 162 pd \$0−tween ;
#N canvas 0 50 450 300 \$0−debug 0 ;

140 #X obj 40 40 loadbang ;
#X obj 40 61 samplerate ˜ ;
#X obj 40 82 p r in t SR;
#X connect 0 0 1 0 ;
#X connect 1 0 2 0 ;

145 #X r e s t o r e 101 21 pd \$0−debug ;
#X obj 18 360 puzzle3x3 − t i l e 0 \$0 ;
#X obj 29 384 puzzle3x3 −drumkit˜ \$0 ;
#X obj 18 220 puzzle3x3 − t i l e 7 \$0 ;
#X obj 18 280 puzzle3x3 − t i l e 4 \$0 ;

150 #X obj 18 240 puzzle3x3 − t i l e 6 \$0 ;
#X obj 18 260 puzzle3x3 − t i l e 5 \$0 ;
#X obj 18 300 puzzle3x3 − t i l e 3 \$0 ;
#X obj 18 320 puzzle3x3 − t i l e 2 \$0 ;
#X obj 18 340 puzzle3x3 − t i l e 1 \$0 ;

155 #X connect 0 0 12 0 ;
#X connect 2 0 3 1 ;
#X connect 3 0 18 1 ;
#X connect 4 0 18 0 ;
#X connect 4 1 14 0 ;

160 #X connect 5 0 1 0 ;
#X connect 5 0 7 1 ;
#X connect 5 1 1 1 ;
#X connect 5 1 7 2 ;
#X connect 7 0 8 0 ;
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165 #X connect 9 0 7 3 ;
#X connect 10 0 11 0 ;
#X connect 11 0 4 0 ;
#X connect 12 0 10 0 ;
#X connect 13 0 12 1 ;

170 #X connect 13 1 9 0 ;
#X connect 14 0 3 0 ;
#X connect 14 1 2 0 ;
#X connect 16 0 7 0 ;
#X connect 18 0 20 0 ;

175 #X connect 18 1 20 1 ;
#X connect 19 0 22 0 ;
#X connect 19 1 22 1 ;
#X connect 20 0 21 0 ;
#X connect 20 1 21 1 ;

180 #X connect 21 0 19 0 ;
#X connect 21 1 19 1 ;
#X connect 22 0 23 0 ;
#X connect 22 1 23 1 ;
#X connect 23 0 24 0 ;

185 #X connect 23 1 24 1 ;
#X connect 24 0 16 0 ;
#X connect 24 1 16 1 ;
#X coords 0 −1 1 1 34 34 2 10 10 ;
#X r e s t o r e 11 37 pd \$0−puzz l e ;

190 #X text 58 37 Puzzle (GPL) Claude Heiland −Allen ;
#X text 58 51 mathr . co . uk ;

28 puzzle/puzzle3x3.pd lua

l o c a l P = pd . Class : new ( ) : r e g i s t e r (” puzz le3x3 ”)

l o c a l f unc t i on O( )
re turn {

5 0 ,0 , 0 , 0 ,
0 , 0 , 0 , 0 ,
0 , 0 , 0 , 0 ,
0 ,0 ,0 ,0

}
10 end

l o c a l f unc t i on I ( )
re turn {

1 ,0 , 0 , 0 ,
15 0 ,1 , 0 , 0 ,

0 , 0 , 1 , 0 ,
0 ,0 ,0 ,1

}
end

20

l o c a l f unc t i on M(a , b)
l o c a l c = O( ) , i , j , k
f o r i = 0 ,3 do

f o r j = 0 ,3 do
25 f o r k = 0 ,3 do

c [ 4 ∗ i + j + 1 ] = c [ 4 ∗ i + j + 1 ] + a [ 4 ∗ i + k + 1 ] ∗ b [ 4 ∗ k + j + ⤦
Ç 1 ]
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end
end

end
30 re turn c

end

l o c a l f unc t i on t r a n s l a t e (x , y ) re turn func t i on ( t )
re turn {

35 1 ,0 ,0 , x∗ t ,
0 ,1 ,0 , y∗ t ,
0 , 0 , 1 , 0 ,
0 ,0 ,0 ,1

}
40 end end

l o c a l f unc t i on ro t a t e (x , y , z )
l o c a l a , h , i , j , k , l
i f x ˜= 0 then

45 a = x
h = 4 ∗ 0 + 0 + 1
i = 4 ∗ 1 + 1 + 1
j = 4 ∗ 1 + 2 + 1
k = 4 ∗ 2 + 1 + 1

50 l = 4 ∗ 2 + 2 + 1
e l s e i f y ˜= 0 then

a = y
h = 4 ∗ 1 + 1 + 1
i = 4 ∗ 0 + 0 + 1

55 j = 4 ∗ 0 + 2 + 1
k = 4 ∗ 2 + 0 + 1
l = 4 ∗ 2 + 2 + 1

e l s e i f z ˜= 0 then
a = z

60 h = 4 ∗ 2 + 2 + 1
i = 4 ∗ 0 + 0 + 1
j = 4 ∗ 0 + 1 + 1
k = 4 ∗ 1 + 0 + 1
l = 4 ∗ 1 + 1 + 1

65 end end end
return func t i on ( t )

l o c a l m, c , s , l l
l l = 1
i f t == 1 then

70 i f a == 0 then c = 1 ; s = 0 e l s e
i f a == 90 then c = 0 ; s = 1 e l s e
i f a == −90 then c = 0 ; s = −1 e l s e
i f a == 180 then c = −1 ; s = 0 e l s e
i f a == −180 then c = −1 ; s = 0 e l s e

75 i f a == 45 then c = math . s q r t ( 0 . 5 ) ; s = math . s q r t ( 0 . 5 ) e l s e
i f a == −45 then c = math . s q r t ( 0 . 5 ) ; s = −math . s q r t ( 0 . 5 ) e l s e
c = math . cos ( a ∗ math . p i / 180)
s = math . s i n ( a ∗ math . p i / 180)
end end end end end end end

80 e l s e
i f a == 90 then

l l = math . s q r t ( 0 . 5 ) / math . cos ( ( t ∗ 90 − 45) ∗ math . p i / 180)
e l s e i f a == −90 then
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l l = math . s q r t ( 0 . 5 ) / math . cos ( ( t ∗ 90 − 45) ∗ math . p i / 180)
85 end end

c = math . cos ( t ∗ a ∗ math . p i / 180)
s = math . s i n ( t ∗ a ∗ math . p i / 180)

end
m = I ( )

90 m[ h ] = l l
m[ i ] = l l ∗ c
m[ j ] = l l ∗ s
m[ k ] = l l ∗ −s
m[ l ] = l l ∗ c

95 re turn m
end

end

l o c a l f unc t i on deepen ( t )
100 l o c a l m

m = I ( )
m[ 1 2 ] = −0.5 ∗ math . cos ( ( t ∗ 180 − 90) ∗ math . p i / 180)
re turn m

end
105

f unc t i on P: i n i t i a l i z e ( atoms )
s e l f . i n l e t s = 2
s e l f . o u t l e t s = 2
s e l f . x = 2

110 s e l f . y = 2
s e l f . t i l e s = {

{ 0 , 1 , 2 } ,
{ 7 , ” ” , 3 } ,
{ 6 , 5 , 4 }

115 }
s e l f . matrix = { }
s e l f . tweenL = { }
s e l f . tweenR = { }
l o c a l x , y , t

120 f o r y = 1 ,3 do
f o r x = 1 ,3 do

t = s e l f . t i l e s [ y ] [ x ]
i f t ˜= ” ” then

s e l f . matrix [ t ] = t r a n s l a t e ( x − 2 , y − 2) (1 )
125 s e l f . tweenL [ t ] = I

s e l f . tweenR [ t ] = I
end

end
end

130 re turn true
end

func t i on P: in 2 N ( )
i f s e l f . y > 1 then

135 s e l f : update ( )
s e l f . tweenL [ s e l f . t i l e s [ s e l f . y − 1 ] [ s e l f . x ] ] = t r a n s l a t e (0 , 1)
s e l f . t i l e s [ s e l f . y ] [ s e l f . x ] = s e l f . t i l e s [ s e l f . y − 1 ] [ s e l f . x ]
s e l f . y = s e l f . y − 1
s e l f . t i l e s [ s e l f . y ] [ s e l f . x ] = ” ”

140 e l s e
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s e l f : o u t l e t (2 , ”bang ” , { })
end

end
func t i on P: in 2 E ( )

145 i f s e l f . x < 3 then
s e l f : update ( )
s e l f . tweenL [ s e l f . t i l e s [ s e l f . y ] [ s e l f . x + 1 ] ] = t r a n s l a t e ( −1 , 0)
s e l f . t i l e s [ s e l f . y ] [ s e l f . x ] = s e l f . t i l e s [ s e l f . y ] [ s e l f . x + 1 ]
s e l f . x = s e l f . x + 1

150 s e l f . t i l e s [ s e l f . y ] [ s e l f . x ] = ” ”
e l s e

s e l f : o u t l e t (2 , ”bang ” , { })
end

end
155 f unc t i on P: i n 2 S ( )

i f s e l f . y < 3 then
s e l f : update ( )
s e l f . tweenL [ s e l f . t i l e s [ s e l f . y + 1 ] [ s e l f . x ] ] = t r a n s l a t e (0 , −1)
s e l f . t i l e s [ s e l f . y ] [ s e l f . x ] = s e l f . t i l e s [ s e l f . y + 1 ] [ s e l f . x ]

160 s e l f . y = s e l f . y + 1
s e l f . t i l e s [ s e l f . y ] [ s e l f . x ] = ” ”

e l s e
s e l f : o u t l e t (2 , ”bang ” , { })

end
165 end

func t i on P: in 2 W ()
i f s e l f . x > 1 then

s e l f : update ( )
s e l f . tweenL [ s e l f . t i l e s [ s e l f . y ] [ s e l f . x − 1 ] ] = t r a n s l a t e (1 , 0)

170 s e l f . t i l e s [ s e l f . y ] [ s e l f . x ] = s e l f . t i l e s [ s e l f . y ] [ s e l f . x − 1 ]
s e l f . x = s e l f . x − 1
s e l f . t i l e s [ s e l f . y ] [ s e l f . x ] = ” ”

e l s e
s e l f : o u t l e t (2 , ”bang ” , { })

175 end
end

func t i on P: in 2 L ( atoms )
s e l f : update ( )

180 s e l f . tweenR [ atoms [ 1 ] ] = ro t a t e (0 , 0 , 90 )
end
func t i on P: in 2 R ( atoms )

s e l f : update ( )
s e l f . tweenR [ atoms [ 1 ] ] = ro t a t e (0 ,0 , −90)

185 end

func t i on P: in 2 NS ( atoms )
s e l f : update ( )
s e l f . tweenR [ atoms [ 1 ] ] = ro t a t e (180 ,0 , 0 )

190 s e l f . tweenL [ atoms [ 1 ] ] = deepen
end
func t i on P: in 2 SN ( atoms )

s e l f : update ( )
s e l f . tweenR [ atoms [ 1 ] ] = ro t a t e ( −180 ,0 ,0)

195 s e l f . tweenL [ atoms [ 1 ] ] = deepen
end
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f unc t i on P: in 2 EW( atoms )
s e l f : update ( )

200 s e l f . tweenR [ atoms [ 1 ] ] = ro t a t e (0 , 180 ,0 )
s e l f . tweenL [ atoms [ 1 ] ] = deepen

end
func t i on P: in 2 WE( atoms )

s e l f : update ( )
205 s e l f . tweenR [ atoms [ 1 ] ] = ro t a t e (0 , −180 ,0)

s e l f . tweenL [ atoms [ 1 ] ] = deepen
end
func t i on P: in 2 NWSE( atoms )

s e l f : update ( )
210 s e l f . tweenR [ atoms [ 1 ] ] = func t i on ( t ) re turn M( ro t a t e (0 , 0 , 45 ) (1 ) ,M( ro t a t e⤦

Ç (0 , 180 ,0 ) ( t ) , r o t a t e (0 ,0 , −45) (1 ) ) ) end
s e l f . tweenL [ atoms [ 1 ] ] = deepen

end
func t i on P: in 2 SENW( atoms )

s e l f : update ( )
215 s e l f . tweenR [ atoms [ 1 ] ] = func t i on ( t ) re turn M( ro t a t e (0 , 0 , 45 ) (1 ) ,M( ro t a t e⤦

Ç (0 , −180 ,0) ( t ) , r o t a t e (0 ,0 , −45) (1 ) ) ) end
s e l f . tweenL [ atoms [ 1 ] ] = deepen

end
func t i on P: in 2 NESW( atoms )

s e l f : update ( )
220 s e l f . tweenR [ atoms [ 1 ] ] = func t i on ( t ) re turn M( ro t a t e (0 ,0 , −45) (1 ) ,M( ro t a t e⤦

Ç (0 , 180 ,0 ) ( t ) , r o t a t e (0 , 0 , 45 ) (1 ) ) ) end
s e l f . tweenL [ atoms [ 1 ] ] = deepen

end
func t i on P: in 2 SWNE( atoms )

s e l f : update ( )
225 s e l f . tweenR [ atoms [ 1 ] ] = func t i on ( t ) re turn M( ro t a t e (0 ,0 , −45) (1 ) ,M( ro t a t e⤦

Ç (0 , −180 ,0) ( t ) , r o t a t e (0 , 0 , 45 ) (1 ) ) ) end
s e l f . tweenL [ atoms [ 1 ] ] = deepen

end

func t i on P: i n 1 f l o a t ( z )
230 l o c a l x , y , t , m

f o r y = 1 ,3 do
f o r x = 1 ,3 do

t = s e l f . t i l e s [ y ] [ x ]
i f t ˜= ” ” then

235 m = M(M( s e l f . tweenL [ t ] ( z ) , s e l f . matrix [ t ] ) , s e l f . tweenR [ t ] ( z ) )
s e l f : o u t l e t (1 , ” l i s t ” , { t , ”matrix ” , m[ 1 ] , m[ 2 ] , m[ 3 ] , m[ 4 ] , m[ 5 ] , m⤦

Ç [ 6 ] , m[ 7 ] , m[ 8 ] , m[ 9 ] , m[ 1 0 ] , m[ 1 1 ] , m[ 1 2 ] , m[ 1 3 ] , m[ 1 4 ] , m[ 1 5 ] , m⤦
Ç [ 1 6 ] })

end
end

end
240 end

func t i on P: update ( )
f o r t = 0 ,7 do

s e l f . matrix [ t ] = M(M( s e l f . tweenL [ t ] ( 1 ) , s e l f . matrix [ t ] ) , s e l f . tweenR [ t ] ( 1 ) )
245 s e l f . tweenL [ t ] = I

s e l f . tweenR [ t ] = I
end

end
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29 puzzle/puzzle3x3-pitchshift˜.pd

#N canvas 3 61 432 553 10 ;
#X obj 17 19 i n l e t ˜ ;
#X obj 51 397 cos ˜ ;
#X obj 52 419 ∗˜ ;

5 #X obj 52 448 +˜;
#X obj 109 205 wrap ˜ ;
#X obj 110 402 cos ˜ ;
#X obj 110 429 ∗˜ ;
#X obj 109 178 +˜ 0 . 5 ;

10 #X obj 51 345 −˜ 0 . 5 ;
#X obj 51 371 ∗˜ 0 . 5 ;
#X obj 110 341 −˜ 0 . 5 ;
#X obj 110 374 ∗˜ 0 . 5 ;
#X obj 52 155 phasor ˜ ;

15 #X obj 51 104 ∗˜ 0 . 05776 ;
#X obj 51 130 expr ˜ −10∗( exp ( $v1 ) −1) ;
#X obj 51 475 ou t l e t ˜ ;
#X obj 291 45 ∗˜ −0 .1 ;
#X obj 310 66 ∗˜ 0 . 1 ;

20 #X obj 126 292 vd˜ \$0−del −L ;
#X obj 65 319 vd˜ \$0−del −L ;
#X obj 241 397 cos ˜ ;
#X obj 242 419 ∗˜ ;
#X obj 242 448 +˜;

25 #X obj 299 205 wrap ˜ ;
#X obj 300 402 cos ˜ ;
#X obj 300 429 ∗˜ ;
#X obj 299 178 +˜ 0 . 5 ;
#X obj 241 345 −˜ 0 . 5 ;

30 #X obj 241 371 ∗˜ 0 . 5 ;
#X obj 300 341 −˜ 0 . 5 ;
#X obj 300 374 ∗˜ 0 . 5 ;
#X obj 242 155 phasor ˜ ;
#X obj 241 104 ∗˜ 0 . 05776 ;

35 #X obj 241 130 expr ˜ −10∗( exp ( $v1 ) −1) ;
#X obj 241 475 ou t l e t ˜ ;
#X obj 186 20 i n l e t ˜ ;
#X obj 316 292 vd˜ \$0−del −R;
#X obj 255 319 vd˜ \$0−del −R;

40 #X obj 19 516 de lw r i t e ˜ \$0−del −L 200 ;
#X obj 188 517 de lw r i t e ˜ \$0−del −R 200 ;
#X obj 63 292 +˜ 2 ;
#X obj 126 263 +˜ 2 ;
#X obj 253 292 +˜ 2 ;

45 #X obj 316 263 +˜ 2 ;
#X obj 316 230 ∗˜ 60 ;
#X obj 253 266 ∗˜ 60 ;
#X obj 126 230 ∗˜ 60 ;
#X obj 63 266 ∗˜ 60 ;

50 #X obj 307 23 osc ˜ 0 . 2 5 ;
#X obj 297 452 hip ˜ 1 ;
#X obj 115 450 hip ˜ 1 ;
#X obj 113 66 s i g ˜ −1;
#X obj 298 476 ∗˜ 0 . 7 5 ;

55 #X obj 115 473 ∗˜ 0 . 7 5 ;
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#X connect 0 0 3 0 ;
#X connect 1 0 2 0 ;
#X connect 2 0 3 0 ;
#X connect 3 0 15 0 ;

60 #X connect 3 0 50 0 ;
#X connect 4 0 10 0 ;
#X connect 4 0 46 0 ;
#X connect 5 0 6 0 ;
#X connect 6 0 3 1 ;

65 #X connect 7 0 4 0 ;
#X connect 8 0 9 0 ;
#X connect 9 0 1 0 ;
#X connect 10 0 11 0 ;
#X connect 11 0 5 0 ;

70 #X connect 12 0 8 0 ;
#X connect 12 0 7 0 ;
#X connect 12 0 47 0 ;
#X connect 13 0 14 0 ;
#X connect 14 0 12 0 ;

75 #X connect 16 0 13 0 ;
#X connect 17 0 32 0 ;
#X connect 18 0 6 1 ;
#X connect 19 0 2 1 ;
#X connect 20 0 21 0 ;

80 #X connect 21 0 22 0 ;
#X connect 22 0 34 0 ;
#X connect 22 0 49 0 ;
#X connect 23 0 29 0 ;
#X connect 23 0 44 0 ;

85 #X connect 24 0 25 0 ;
#X connect 25 0 22 1 ;
#X connect 26 0 23 0 ;
#X connect 27 0 28 0 ;
#X connect 28 0 20 0 ;

90 #X connect 29 0 30 0 ;
#X connect 30 0 24 0 ;
#X connect 31 0 27 0 ;
#X connect 31 0 26 0 ;
#X connect 31 0 45 0 ;

95 #X connect 32 0 33 0 ;
#X connect 33 0 31 0 ;
#X connect 35 0 22 0 ;
#X connect 36 0 25 1 ;
#X connect 37 0 21 1 ;

100 #X connect 40 0 19 0 ;
#X connect 41 0 18 0 ;
#X connect 42 0 37 0 ;
#X connect 43 0 36 0 ;
#X connect 44 0 43 0 ;

105 #X connect 45 0 42 0 ;
#X connect 46 0 41 0 ;
#X connect 47 0 40 0 ;
#X connect 48 0 16 0 ;
#X connect 48 0 17 0 ;

110 #X connect 49 0 52 0 ;
#X connect 50 0 53 0 ;
#X connect 51 0 13 0 ;
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#X connect 51 0 32 0 ;
#X connect 52 0 39 0 ;

115 #X connect 53 0 38 0 ;

30 puzzle/puzzle3x3-record.pd

#N canvas 3 44 388 424 10 ;
#X obj 21 19 i n l e t ;
#X obj 114 20 i n l e t ˜ ;
#X obj 219 22 i n l e t ˜ ;

5 #X obj 342 21 i n l e t ;
#X obj 125 366 w r i t e s f ˜ 2 ;
#X msg 292 318 stop ;
#X obj 22 82 sp i go t ;
#X obj 22 248 p i x wr i t e ;

10 #X obj 34 131 sp i go t ;
#X obj 34 154 t b b ;
#X msg 104 145 0 ;
#X obj 8 195 loadbang ;
#X obj 22 269 b ;

15 #X obj 21 292 f 0 ;
#X obj 61 294 + 1 ;
#X obj 292 293 s e l 0 ;
#X obj 342 51 f ;
#X obj 20 397 ou t l e t ;

20 #X msg 8 217 f i l e out/img 0 \ , auto 1 ;
#X msg 34 317 open −bytes 4 out/ puzz l e . wav \ , s t a r t ;
#X connect 0 0 6 0 ;
#X connect 1 0 4 0 ;
#X connect 2 0 4 1 ;

25 #X connect 3 0 16 0 ;
#X connect 5 0 4 0 ;
#X connect 6 0 7 0 ;
#X connect 6 0 8 0 ;
#X connect 7 0 12 0 ;

30 #X connect 8 0 9 0 ;
#X connect 9 0 19 0 ;
#X connect 9 1 10 0 ;
#X connect 10 0 8 1 ;
#X connect 11 0 18 0 ;

35 #X connect 12 0 13 0 ;
#X connect 13 0 14 0 ;
#X connect 13 0 17 0 ;
#X connect 14 0 13 1 ;
#X connect 15 0 5 0 ;

40 #X connect 16 0 6 1 ;
#X connect 16 0 8 1 ;
#X connect 16 0 15 0 ;
#X connect 18 0 7 0 ;
#X connect 19 0 4 0 ;

31 puzzle/puzzle3x3-ring˜.pd

#N canvas 3 61 687 501 10 ;
#X obj 69 3 i n l e t ˜ ;
#X obj 71 460 ou t l e t ˜ ;
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#X obj 95 78 rpo l e ˜ ;
5 #X obj 95 53 r z e r o r e v ˜ ;

#X obj 95 127 rpo l e ˜ ;
#X obj 95 102 r z e r o r e v ˜ ;
#X obj 95 175 rpo l e ˜ ;
#X obj 95 150 r z e r o r e v ˜ ;

10 #X obj 95 224 rpo l e ˜ ;
#X obj 95 199 r z e r o r e v ˜ ;
#X obj 185 79 rpo l e ˜ ;
#X obj 185 54 r z e r o r e v ˜ ;
#X obj 185 128 rpo l e ˜ ;

15 #X obj 185 103 r z e r o r e v ˜ ;
#X obj 185 176 rpo l e ˜ ;
#X obj 185 151 r z e r o r e v ˜ ;
#X obj 185 225 rpo l e ˜ ;
#X obj 185 200 r z e r o r e v ˜ ;

20 #X obj 275 79 rpo l e ˜ ;
#X obj 275 54 r z e r o r e v ˜ ;
#X obj 275 128 rpo l e ˜ ;
#X obj 275 103 r z e r o r e v ˜ ;
#X obj 275 176 rpo l e ˜ ;

25 #X obj 275 151 r z e r o r e v ˜ ;
#X obj 275 225 rpo l e ˜ ;
#X obj 275 200 r z e r o r e v ˜ ;
#X obj 72 436 ∗˜ 0 . 5 ;
#X obj 132 31 expr ˜ 1 − 0 .01 − 0 .3∗ abs ( $v1 −0 .5) ∗abs ( $v1 −0 .5) ;

30 #X obj 135 6 phasor ˜ 4 ;
#X connect 0 0 26 0 ;
#X connect 0 0 3 0 ;
#X connect 2 0 5 0 ;
#X connect 3 0 2 0 ;

35 #X connect 4 0 7 0 ;
#X connect 5 0 4 0 ;
#X connect 6 0 9 0 ;
#X connect 7 0 6 0 ;
#X connect 8 0 11 0 ;

40 #X connect 8 0 26 0 ;
#X connect 9 0 8 0 ;
#X connect 10 0 13 0 ;
#X connect 11 0 10 0 ;
#X connect 12 0 15 0 ;

45 #X connect 13 0 12 0 ;
#X connect 14 0 17 0 ;
#X connect 15 0 14 0 ;
#X connect 16 0 19 0 ;
#X connect 16 0 26 0 ;

50 #X connect 17 0 16 0 ;
#X connect 18 0 21 0 ;
#X connect 19 0 18 0 ;
#X connect 20 0 23 0 ;
#X connect 21 0 20 0 ;

55 #X connect 22 0 25 0 ;
#X connect 23 0 22 0 ;
#X connect 24 0 26 0 ;
#X connect 25 0 24 0 ;
#X connect 26 0 1 0 ;

60 #X connect 27 0 8 1 ;
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#X connect 27 0 9 1 ;
#X connect 27 0 6 1 ;
#X connect 27 0 7 1 ;
#X connect 27 0 4 1 ;

65 #X connect 27 0 5 1 ;
#X connect 27 0 2 1 ;
#X connect 27 0 3 1 ;
#X connect 27 0 11 1 ;
#X connect 27 0 10 1 ;

70 #X connect 27 0 13 1 ;
#X connect 27 0 12 1 ;
#X connect 27 0 15 1 ;
#X connect 27 0 14 1 ;
#X connect 27 0 17 1 ;

75 #X connect 27 0 16 1 ;
#X connect 27 0 19 1 ;
#X connect 27 0 18 1 ;
#X connect 27 0 21 1 ;
#X connect 27 0 20 1 ;

80 #X connect 27 0 23 1 ;
#X connect 27 0 22 1 ;
#X connect 27 0 25 1 ;
#X connect 27 0 24 1 ;
#X connect 28 0 27 0 ;

32 puzzle/puzzle3x3-samphold˜.pd

#N canvas 3 61 341 300 10 ;
#X obj 15 193 samphold ˜ ;
#X obj 76 114 phasor ˜ ;
#X obj 77 45 osc ˜ 0 . 0 5 ;

5 #X obj 17 13 i n l e t ˜ ;
#X obj 14 248 ou t l e t ˜ ;
#X obj 77 67 ∗˜ 1000 ;
#X obj 77 89 +˜ 3000 ;
#X obj 16 167 expr ˜ s i n (6 ∗ $v1 ) ;

10 #X connect 0 0 4 0 ;
#X connect 1 0 0 1 ;
#X connect 2 0 5 0 ;
#X connect 3 0 7 0 ;
#X connect 5 0 6 0 ;

15 #X connect 6 0 1 0 ;
#X connect 7 0 0 0 ;

33 puzzle/puzzle3x3-throw˜.pd

#N canvas 3 61 450 300 10 ;
#X obj 26 161 ∗˜ ;
#X obj 60 103 c l i p 0 1 ;
#X obj 16 19 i n l e t ˜ ;

5 #X obj 60 45 r \$1−x ;
#X obj 178 47 r \$1−y ;
#X obj 335 10 loadbang ;
#X obj 300 44 f \$3 ;
#X obj 418 44 f \$4 ;

10 #X obj 22 215 throw˜ \$2−L ;
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#X obj 16 258 ou t l e t ˜ ;
#X obj 59 126 lop ˜ 25 ;
#X obj 60 69 expr 1− s q r t ( ( $ f3 −$ f 1 ) ∗( $ f3 −$ f 1 )+($ f4 −$ f 2 ) ∗( $ f4 −$ f 2 ) ) / sq r t ( 2 . 0 )
;

15 #X connect 0 0 8 0 ;
#X connect 1 0 10 0 ;
#X connect 2 0 0 0 ;
#X connect 2 0 9 0 ;
#X connect 3 0 11 0 ;

20 #X connect 4 0 11 1 ;
#X connect 5 0 6 0 ;
#X connect 5 0 7 0 ;
#X connect 6 0 11 2 ;
#X connect 7 0 11 3 ;

25 #X connect 10 0 0 1 ;
#X connect 11 0 1 0 ;

34 puzzle/puzzle3x3-tile.pd

#N canvas 3 44 704 623 10 ;
#X obj 16 14 i n l e t ;
#X obj 127 14 i n l e t ;
#X obj 36 60 separa to r ;

5 #X obj 127 40 route \$1 ;
#X obj 225 245 hsv2rgb ;
#X obj 36 306 colorRGB ;
#X obj 225 119 loadbang ;
#X obj 225 142 f \$1 ;

10 #X obj 225 165 mod 8 ;
#X obj 225 193 / 8 ;
#X obj 47 276 unpack f f f ;
#X obj 117 302 loadbang ;
#X obj 202 117 bng 15 250 50 0 empty empty empty 17 7 0 10 −262144

15 −1 −1;
#X obj 16 514 ou t l e t ;
#X obj 36 336 square 1 ;
#X obj 207 305 puzzle3x3 −throw˜ \$0 \$2−0 −1 −1;
#X obj 16 36 t a a ;

20 #X obj 182 515 ou t l e t ;
#X obj 36 249 s c a l e 0 .45 1 1 1 ;
#X obj 56 156 s \$0−x ;
#X obj 113 155 s \$0−y ;
#X obj 36 221 GEMglMultTransposeMatrixf ;

25 #X msg 56 107 \$4 \$8 ;
#X obj 56 128 unpack f f ;
#X msg 118 322 1 ;
#X msg 225 220 \$1 0 .333 1 ;
#X obj 127 64 route matrix ;

30 #X obj 207 266 catch ˜ \$2−\$1− s r c ;
#X obj 207 325 puzzle3x3 −throw˜ \$0 \$2−1 0 −1;
#X obj 207 345 puzzle3x3 −throw˜ \$0 \$2−2 1 −1;
#X obj 207 365 puzzle3x3 −throw˜ \$0 \$2−3 −1 0 ;
#X obj 207 385 puzzle3x3 −throw˜ \$0 \$2−4 0 0 ;

35 #X obj 207 405 puzzle3x3 −throw˜ \$0 \$2−5 1 0 ;
#X obj 207 425 puzzle3x3 −throw˜ \$0 \$2−6 −1 1 ;
#X obj 207 445 puzzle3x3 −throw˜ \$0 \$2−7 0 1 ;
#X obj 207 465 puzzle3x3 −throw˜ \$0 \$2−8 1 1 ;
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#X obj 207 287 hip ˜ 1 ;
40 #X connect 0 0 16 0 ;

#X connect 1 0 3 0 ;
#X connect 2 0 21 0 ;
#X connect 3 0 26 0 ;
#X connect 3 1 17 0 ;

45 #X connect 4 0 10 0 ;
#X connect 5 0 14 0 ;
#X connect 6 0 7 0 ;
#X connect 7 0 8 0 ;
#X connect 8 0 9 0 ;

50 #X connect 9 0 25 0 ;
#X connect 10 0 5 1 ;
#X connect 10 1 5 2 ;
#X connect 10 2 5 3 ;
#X connect 11 0 24 0 ;

55 #X connect 12 0 7 0 ;
#X connect 15 0 28 0 ;
#X connect 16 0 13 0 ;
#X connect 16 1 2 0 ;
#X connect 18 0 5 0 ;

60 #X connect 21 0 18 0 ;
#X connect 22 0 23 0 ;
#X connect 23 0 19 0 ;
#X connect 23 1 20 0 ;
#X connect 24 0 5 4 ;

65 #X connect 25 0 4 0 ;
#X connect 26 0 22 0 ;
#X connect 26 0 21 1 ;
#X connect 27 0 36 0 ;
#X connect 28 0 29 0 ;

70 #X connect 29 0 30 0 ;
#X connect 30 0 31 0 ;
#X connect 31 0 32 0 ;
#X connect 32 0 33 0 ;
#X connect 33 0 34 0 ;

75 #X connect 34 0 35 0 ;
#X connect 36 0 15 0 ;

35 puzzle/puzzle3x3-tswap.pd lua

l o c a l tswap = pd . Class : new ( ) : r e g i s t e r (” puzzle3x3 −tswap ”)

func t i on tswap : i n i t i a l i z e ( s e l , atoms )
s e l f . i n l e t s = 1

5 s e l f . o u t l e t s = 0
return true

end

func t i on tswap : in 1 symbol ( s )
10 l o c a l t = pd . Table : new ( ) : sync ( s )

i f t ˜= n i l then
l o c a l i
l o c a l l = t : l ength ( )
l o c a l n = 0

15 f o r i = 1 , l do
l o c a l x = t : get ( i −1)
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i f x ˜= 0 then
n = n + 1

end
20 end

l o c a l m = math . random (1 , n)
n = 0
l o c a l a = math . random (1 , l )
l o c a l b = math . random (1 , l )

25 f o r i = 1 , l do
l o c a l x = t : get ( i −1)
i f x ˜= 0 then

n = n + 1
end

30 i f n == m then
a = i

end
end
l o c a l x = t : get ( a−1)

35 l o c a l y = t : get (b−1)
t : s e t ( a−1 ,y )
t : s e t (b−1 ,x )
t : redraw ( )

end
40 end

36 README

Claude Heiland −Allen : : Puzzle
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−

oOoO oOoO oOoO S l i d i n g t i l e puzz l e s have ex i s t e d f o r over a
5 oOoOoO oOoOoO oOoOoO century . The 15−puzz l e c raze in 1880 o f f e r e d

oOoOoO oOoOoO oOoOoO a cash p r i z e f o r a problem with no s o l u t i o n .

oOoO oOoO oOoO In the Puzzle presented here the computer i s
oOoOoO oOoOoO oOoOoO manipulat ing the t i l e s . No ma l i c i ou s des ign ,

10 oOoOoO oOoOoO oOoOoO but i n s u f f i c i e n t s p e c i f i c a t i o n means that no

oOoO oOoO so l u t i o n can be found ; the automaton f o r e v e r
oOoOoO oOoOoO exp l o r e s the s t a t e space but f i n d s every way
oOoOoO oOoOoO to po s i t i o n the t i l e s as good as the l a s t . . .

15

Each t i l e makes a sound , and each p o s s i b l e p o s i t i o n has a p ro c e s s i ng
e f f e c t a s s o c i a t ed with i t . Part o f the Puzzle i s to watch and l i s t e n
c a r e f u l l y , to s ee and hear and try to p ick apart what i t i s that the

20

computer i s doing , to r eve r s e −eng inee r the machinery i n s i d e from i t s
outward appearance . This Puzzle i s implemented in Pd + GEM fo r v ideo
and pdlua f o r the t i l e − c on t r o l l o g i c . The video i s b u i l t us ing e i gh t

25 squares , each co loured t i l e i s textured with the whole Puzzle , which
g i v e s an i n f i n i t e f r a c t a l cascade . The con t r o l a lgor i thm i s a Markov
Chain that avo ids r e p e t i t i o n . Puzzle i s Free Software under GNU/GPL.

30 Technica l requ i rements f o r Puzzle are f a i r l y
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minimal : a computer , speaker s or headphones ,
v ideo monitor or p r o j e c t o r . Operating system

must have 3D−a c c e l e r a t ed graph i c s d r i v e r s to
35 r e s u l t in adequate performance . For example ,

Puzzle was developed on a Pentium−M 1.6G CPU

with ATI Mobi l i ty Radeon 9700 GPU, and works
a l s o on a Raspberry Pi 3 B with exper imenta l

40 OpenGL, provided the r e s o l u t i o n i s kept low .

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−

37 start.sh

#!/bin /bash
s e t −x
cd ”$ ( dirname ”$ ( r e ad l i nk − f ”$ {0}”) ”) ”
whi l e t rue

5 do
# detec t s c r e en s
SCREENS=”$ ( xrandr | grep ’ connected ’ | sed ’ s / .∗ $//g ’ ) ”
INTERNAL=”$ ( echo ”${SCREENS}” | t r ’ ’ ’\n ’ | grep ’ˆLVDS’ | head −n 1 | t r −⤦

Ç d ’ [ : space : ] ’ ) ”
EXTERNAL=”$ ( echo ”${SCREENS}” | t r ’ ’ ’\n ’ | grep −v ’ˆLVDS’ | head −n 1 | t r −⤦

Ç d ’ [ : space : ] ’ ) ”
10 SCREEN OFF=””

i f [ ”x${EXTERNAL}” = ”x” ]
then

i f [ ”x${INTERNAL}” = ”x” ]
then

15 echo ” puzz l e : no s c r e en s r ecogn i z ed ”
e x i t 1

e l s e
echo ” puzz l e : us ing i n t e r n a l s c r e en ”
SCREEN=”${INTERNAL}”

20 f i
e l s e
SCREEN=”${EXTERNAL}”
i f [ ”x${INTERNAL}” = ”x” ]
then

25 echo ” puzz l e : us ing ex t e rna l s c r e en ”
e l s e

echo ” puzz l e : us ing ex t e rna l s c r e en ( i n t e r n a l detec ted too ) ”
SCREEN OFF=”${INTERNAL}”

f i
30 f i

# s e t up s c r e en s
i f [ ”x${SCREEN OFF}” = ’x ’ ]
then

xrandr −−output ”${SCREEN}” −−auto
35 e l s e

xrandr −−output ”${SCREEN}” −−auto −−output ”${SCREEN OFF}” −− o f f
f i
x s e t −dpms s o f f
x s e t r oo t − s o l i d black −cursor name none

40 # get s c r e en r e s o l u t i o n
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RESOLUTION=”$ ( xrandr | grep ”ˆ${SCREEN} connected ” | sed ” s /primary //g” | sed ⤦
Ç ” s /ˆ${SCREEN} connected \ ( [ ˆ ]∗\ ) .∗ $ /\1/”) ”

i f [ ”x${RESOLUTION}” = ”x” ]
then

echo ” puzz l e : f a i l e d to de t e c t s c r e en r e s o l u t i o n ”
45 e x i t 1

f i
echo ”${RESOLUTION}” | t r ’ x+’ ’ ’ | (

read SCREENW SCREENH SCREENX SCREENY
echo ” r e s o l u t i o n ’$SCREENW’ ’$SCREENH’ ’$SCREENX’ ’$SCREENY’”

50 i f ( ( SCREENH >= 2048 ) )
then

echo ” puzz l e : s c r e en he ight ${SCREENH} too l a r g e ”
e l i f ( ( SCREENH >= 1024 ) )
then

55 SCREENY=$ ( ( SCREENY + (SCREENH − 1024) /2 ) )
SCREENH=1024

e l i f ( ( SCREENH >= 512 ) )
then

SCREENY=$ ( ( SCREENY + (SCREENH − 512) /2 ) )
60 SCREENH=512

e l i f ( ( SCREENH >= 256 ) )
then

SCREENY=$ ( ( SCREENY + (SCREENH − 256) /2 ) )
SCREENH=256

65 e l s e
echo ” puzz l e : s c r e en he ight ${SCREENH} too smal l ”
e x i t 1

f i
i f ( ( SCREENH > SCREENW ) )

70 then
echo ” puzz l e : s c r e en width ${SCREENW} sma l l e r than he ight ${SCREENH}”
e x i t 1

e l s e
SCREENX=$ ( ( SCREENX + (SCREENW − SCREENH) /2 ) )

75 SCREENW=$ ( ( SCREENH ) )
f i
# move mouse cur so r to bottom r i gh t hand corner
. / warp 10000 10000
# geometry o f window centered on sc r e en w i l l be WxH+X+Y

80 ”${HOME}/ opt/pd/0.49 −0/ bin /pd” −nopre f s − s t d e r r − r t −nogui −noadc −r 48000 \
−a l s a −audiobuf 240 −outchanne l s 2 − l i b Gem: pdlua −open puzz l e /PUZZLE3X3 . pd ⤦

Ç \
−send ” ; PUZZLE ${SCREENW} ${SCREENH} ${SCREENX} ${SCREENY} ${DISPLAY} 0”

)
echo ” puzz l e : done”

85 s l e e p 5
done

38 start-simple.sh

#!/bin / sh
pd −nopre f s −path ”${HOME}/ opt/pd/0.49 −0/ l i b /pd/ extra /Gem” − l i b Gem: pdlua − j ack ⤦

Ç −r 48000 −channe l s 2 −send ”PUZZLE 512 512 512 32 : 0 . 0 0” puzz l e /PUZZLE3X3⤦
Ç . pd
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39 TODO

∗ turn o f f a l l d i s p l a y s apart from the target , even i f they are d i s connected
∗ i n i t i a l t r a n s i t i o n should s c a l e t i l e s from nothing to normal s i z e

40 warp.c

// https : // s tackove r f l ow . com/a/20581721

#inc lude <s t d i o . h>
#inc lude <s t d l i b . h>

5

#inc lude <X11/Xlib . h>
#inc lude <X11/Xut i l . h>

void mouseMove ( i n t dx , i n t dy )
10 {

Display ∗displayMain = XOpenDisplay (NULL) ;

i f ( displayMain == NULL)
{

15 f p r i n t f ( s tde r r , ”XOpenDisplay ( ) f a i l e d \n”) ;
e x i t (EXIT FAILURE) ;

}

XWarpPointer ( displayMain , None , None , 0 , 0 , 0 , 0 , dx , dy ) ;
20

XCloseDisplay ( displayMain ) ;
}

i n t main ( i n t argc , char ∗∗ argv ) {
25 i f ( ! ( argc > 2) ) re turn 1 ;

mouseMove ( a t o i ( argv [ 1 ] ) , a t o i ( argv [ 2 ] ) ) ;
r e turn 0 ;

}
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