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!
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! ':!

D;<;<; @%/=&,1+1"8,'.&'!+$=1'
!
J%=40!+40!=3!*%3,%,+!N+!4)@$2]2$%02-3!)-=#!*%!N+4$#2)02-3!N+!)#-$+44+=#4!%=N2-!M%4@!4=#!
=3+!4@&%302I=+!]-3$02-33+**+(!)+#&+00%30!*%!$#@%02-3!N+!0#%20+&+304!-=!N+!4630>@024+=#4!
4-3-#+4! ]-3$02-33%30!+3! 0+&)4!#@+*P!_+4!)#-,#%&&+4!J%=40!)+=1+30!b0#+!N@)*-6@4!4=#!
=3! ,#%3N! 3-&M#+! N+! )*%0+]-#&+4! +0! N+! ]-#&%04(! +0! 4R%#02$=*+30! 3-0%&&+30! %1+$! *%!
M2M*2-0>`I=+!_D/P!
J%=40!)+#&+0!N-3$!S!*R=02*24%0+=#!N+!$#@+#!4+4!)#-)#+4!+]]+04!+0!4630>@024+=#4(!)=24!N+!*+4!
$-30#l*+#! +3! 0+&)4! #@+*P! ?+! )*=4(! =3! ,#%3N! 3-&M#+! N+! M2M*2-0>`I=+4! 4-30! ]-=#32+4! N+!
&%32`#+!S!$+!I=+!N+4!]-3$02-34!M%42I=+4!4-2+30!N2#+$0+&+30!%$$+442M*+4P!!
_%!]2,=#+!8!&-30#+!=3!+U+&)*+!N+!$-N+!J%=40!O!
!

!
!"#$%&'K')'BC&-07&'.&'38.&'!+$=1'"-07/-&,1+,1'$,'=L,14/1"=&$%'M+%07$=NJ1%8,#;'

!
_+! $-&)2*%0+=#! J%=40! %3%*64+! +0! 0#%N=20! *+! $-N+! +3!euu!-)02&24@! +0! *R230`,#+! N%34! =3+!
%#$>20+$0=#+!$2M*+![E%U(!;=#+N%0%(!W/Z!+0$s\P!
?+! )*=4(! J%=40! )+#&+0! =3+! 124=%*24%02-3! N=! )#-$+44=4! $#@@(! 4-=4! ]-#&+! N+! M*-$.
N2%,#%&&+!+U)-#0@!+3!]2$>2+#!/WXP!e+!]-#&%0!N+!]2$>2+#!)+#&+0!=3!%]]2$>%,+!S!)*=42+=#4!
321+%=U!N%34! *+4!3%12,%0+=#4!t+M! O!-3!)+=0!%*-#4!3%12,=+#!S! *R230@#2+=#!+0! S! *R+U0@#2+=#!
N+4!M*-$4(!+3!%]]2$>%30!*+!$-30+3%30!+0!*+!$-30+3=!N+!$+=U!$2P!D2342!2*!N+12+30!0#`4!]%$2*+!N+!



! '8!

4+!#+)#@4+30+#!*+!0#%20+&+30!+3!$-=#4!N+!#@%*24%02-3P!_%!]2,=#+!c!&-30#+!=3!+U+&)*+!N+!
]2$>2+#!/WX!,@3@#@!*-#4!N+!*%!$-&)2*%02-3!NR=3!+]]+0!J%=40![2$2!=3!J*%3,+#\!O!
!

!

!

!
!"#$%&'O')'BC&-07&'.&'P"34"&%'JQR'#/,/%/'0+%'!+$=1'SD',"6&+$C'0%/=&,1/='"3"T;'

!
!)7"%@1)'L' 9"' 267".&-@1)' ()' ,"12&' #)%7)&' 1.' &%"-&)7).&' H' F/6;<".&-FF$.4' QF' ./)2&' #"2'
#$22-BF)' ()' #"22)%' (".2' F)' ($7"-.)' 2#);&%"F' YF)2' J$.;&-$.2' ()' J-F&%"K)' $1' (/6K"F-2"&-$.'
($-O).&'2)'J"-%)'()'7".-i%)'(-2;%i&)Z4'
!



! 'c!

P= 95%-'(%)'*$(!
!

P=?= 950245/%)'*$!+,(!&5)%+*$$5,(!
!
E-3!)#+&2+#!0#%1%2*!%!$-34240@!+3! *%!#@$=)@#%02-3!N+4!&@0%N-33@+4!N+4! ]2$>2+#4!%=N2-P!
e+!0#%1%2*!&R%!4=#0-=0!)+#&24!N+!&+!]%&2*2%#24+#!%1+$!*%!)#-,#%&&%02-3!+3!_24)(!*%3,%,+!
I=2!&R@0%20!23$-33=!*-#4!N+!&-3!%##21@+!S!*R"#$%&P!
!
g)+3E=42$!@0%20!N@TS!$%)%M*+!N+!#@$=)@#+#!*+!020#+!N=!]2$>2+#(!4-3!]-#&%0![v%1(!D2]]!+0$s\!
+0!4%!]#@I=+3$+!NR@$>%302**-33%,+P!/+=*+&+30(!*+4!]-3$02-34!#@$=)@#%30!$+4!&@0%N-33@+4!
4+!M%4%2+30!4=#!=3!&@*%3,+!N+!N2]]@#+30+4!M2M*2-0>`I=+4(!+3!%**%30!#@$=)@#+#!=3+!)%#02+!
N+!$+4!N-33@+4!,#m$+!S!=3+(!*+!#+40+!,#m$+!S!NR%=0#+4P!
E-3!M=0!]=0!N-3$!N+!#@$=)@#+#!$+4!N-33@+4!N+!&%32`#+!$*%2#+!+0!=32]-#&+P!QR%2!@,%*+&+30!
4-=>%20@!#@$=)@#+#!*+!06)+!N+!N-33@+4![CFM20!]*-%0(!F:M20!230!+0$s\!+3!)*=4!N=!]-#&%0P!
!
;-=#! $+! ]%2#+(! TR%2! $+30#%*24@! *+4! -)@#%02-34! %=0-=#! N+! F-B2.(J-F)! [=3+! M2M*2-0>`I=+!
N@1+*-))@+! +3! e(! )-=#! *%! *+$0=#+! +0! *R@$#20=#+! N+! ]2$>2+#4! %=N2-\! n'koP! "*! ]%=0! )-=#! $+*%!
$#@+#!=3+!230+#]%$+!+30#+!*+!$-N+!e!+0!*+!$-N+!_24)(!N+!&%32`#+!S!)-=1-2#!=02*24+#!+3!_24)!
*+4!]-3$02-34!N+!*RD;"!@$#20+4!+3!eP!!
_R230+#]%r%,+!4+!]%20!,#m$+!S!eJJ"![0>+!F-&&-3!L-#+2,3!L=3$02-3!@30+#]%$+\!I=2!)+#&+0!
N+!$>%#,+#!N+4!*2M#%2#2+4(!]-=#320!N+4!-)@#%0+=#4!)-=#!%**-=+#!+0!*2M@#+#!N+!*%!&@&-2#+!+0!
)+#&+0!NR%))+*+#!N+4!]-3$02-34!+U0+#3+4!@$#20+4!N%34!=3!%=0#+!*%3,%,+!nF9oP!
!
"*!]=0!%*-#4!)-442M*+!N+!#@$=)@#+#!*+4!&@0%N-33@+4!+0!N+!*+4!%]]2$>+#!$-&&+!)#@4+30@!$2.
N+44-=4(!N%34!*R@N20+=#!%=N2-![1-2#!]2,=#+!7\!O!!
!

!
!"#$%&'U')'HPP"34+#&'.&='-/1+.8,,/&='.+,='79/."1&$%'+$."8;'

_%!]-3$02-3!23$*=%30!*%!#@$=)@#%02-3!N+!$+4!&@0%N-33@+4!+40!N24)-32M*+!+3!%33+U+!'P!
!
!
!



! '7!

P=C= JNN'01%3,!+,!-%!N*/&,!+.*$+,!
!
?%34! *%! $-3023=20@!N+! *%! #@$=)@#%02-3!N+4!&@0%N-33@+4!NR=3! ]2$>2+#!%=N2-(!&-3! 0#%1%2*!
4=21%30! )-#0%30! 4=#! *R@N202-3! %=N2-! ]=0! N+! #+1-2#! *R%]]2$>%,+! N+! *%! ]-#&+! NR-3N+! N+4!
]2$>2+#4!%=N2-P!!
!
Q=4I=R2$2(! *R%]]2$>%,+! N+! $+00+! ]-#&+! NR-3N+! @0%20! N24)-32M*+! ,#m$+! S! *%! $#@%02-3! NR=3+!
2&%,+!S!)%#02#!N=! ]2$>2+#(!)=24! *R-3!)-=1%20!a--&+#!4=#!$+**+.$2P!e+!4640`&+(!)#@4+30%30!
*R%1%30%,+!N+!3+!3@$+4420+#!%=$=3!$%*$=*!4=20+!S!*%!$#@%02-3!N+!*R2&%,+(!+40!0#`4!)+=!)#@$24!
O!+3!+]]+0(!*%!#@4-*=02-3!N+!*R2&%,+!@0%30!]2U+(!42!*R-3!a--&!N+!&%32`#+!0#-)!)#-3-3$@(!2*!+40!
2&)-442M*+!NR%1-2#!%$$`4!S!=3+!23]-#&%02-3!124=+**+!]2%M*+P!
!
!)7"%@1)'L'F"'J$.;&-$.';%6".&'F/-7"K)'(/1.'J-;<-)%'"1(-$'"'1.)'%62$F1&-$.'6K"F)'H'UG3)2U'f'U'
6&".&'F"'(1%6)'(1'J-;<-)%'"1(-$').'72')&'3)2U'F)'.$7B%)'()'#-I)F2'()'F/-7"K)4'M.'(6;$1#)'F)'
J-;<-)%').'3)2U'#$%&-$.2f'$.';<)%;<)'F/6;<".&-FF$.'"G".&'F"'O"F)1%'7"I-7"F)'

! 

ymax '21%';<"@1)'
#$%&-$.f'#1-2'$.'()22-.)'1.)'B"%%)'"FF".&'()'

! 

"ymax 'H

! 

+ymax 4'
!
?+! &%32`#+! S! #+3N#+! $+0! %]]2$>%,+! )+#]-#&%30(! 2*! +40! 3@$+44%2#+! NR%N%)0+#! $+*=2.$2! +3!
]-3$02-3!N=!a--&!4-=&24!)%#!*R=02*24%0+=#P!;-=#!N+4!]2$>2+#4!N+!,#%3N+!0%2**+!+0!=3!a--&!
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,#%3N+P!
!
;-=#! $+*%(! TR%2! @$#20! =3+! ]-3$02-3! #+$+1%30! +30#+! %=0#+! $-&&+! %#,=&+30! =3+! 1%*+=#!
3-&&@+! 27#2&)#(! #+)#@4+30%30! *+! 3-&M#+! NR@$>%302**-34! I=+! *R-3! 4-=>%20+! f!4%=0+#!h!
*-#4!N+!*R%]]2$>%,+(!N+!&%32`#+!S!3R%]]2$>+#!I=R=3!@$>%302**-3!4=#!27#2&)#(!+0!%2342!,%,3+#!
+3! 0+&)4! N+! $%*$=*P! D00+302-3(! 27#2&)#! #+)#@4+30+! =3! 3-&M#+! NR@$>%302**-3(! &%24! 2*!
%))%#%^0! $-&&+! =3+! N=#@+! [*+! 3-&M#+! NR@$>%302**-34! $-##+4)-3N%30! 4+#%! $%*$=*@! +3!
]-3$02-3!N+!*%!]#@I=+3$+!NR@$>%302**-33%,+!N=!]2$>2+#\P!/+*-3!*+!321+%=!N+!a--&![*%!N=#@+!
%]]2$>@+! )%#! *R=02*24%0+=#\(! -3! ]+#%! 1%#2+#! $+! 27#2&)#! ! T=4I=RS! -M0+32#! =3! %]]2$>%,+! S!
*R@$>%302**-3!)#`4!)-=#!=3!321+%=!N+!a--&!)#@$24P!eR+40!*S!I=+!#@42N+!*%!N2]]@#+3$+!%1+$!*%!
&@0>-N+!)#@$@N+30+!O!27#2&)#'T-=+!*+!#l*+!N+'.#-I!&%24!$>%3,+!4+*-3!*+!321+%=!N+!a--&P!
D=$=3+!2&%,+!3R+40!N-3$!)#@!$%*$=*@+(!*R%]]2$>%,+!+40!N63%&2I=+P!
!
D)#`4! N+4! 0+404! NR%]]2$>%,+! +0! N+4! @1%*=%02-34! N+! )+#]-#&%3$+4(! 2*! +40! %))%#=! I=+! *+!
&+2**+=#!$-&)#-&24!+30#+!I=%*20@!+0!0+&)4!NR%]]2$>%,+!4+!0#-=1+!%=U!%*+30-=#4!N+!7999!
@$>%302**-34!N%34!=3+!]+3b0#+P!;%#!$-34@I=+30(!TR%2!)=!$%*$=*+#!*+!

! 

smpstep !3@$+44%2#+!+3!
]-3$02-3!N+!*%!N=#@+!N=!]2$>2+#!%]]2$>@P!_%!]2,=#+!p!&-30#+!$+4!#@4=*0%04(!)#@4+30%30!N+4!
%##-3N24!)%#]-24!,#-442+#4!@0%30!N-33@!I=R2*!3+! 4+#%20!)%4!)+#]-#&%30!N+! $#@+#!N+! 0#-)!
3-&M#+=U!321+%=U!N+!a--&!O!
!
!
!
!



! 'p!

!
?=#@+!%]]2$>@+!

[230+#1%**+!+3!&4\!
/&)40+)![+3!µ4\! d-&M#+!

NR@$>%302**-34!%]]2$>@4!
nF89999!w!C99999o! 89999! n8999w!c999o!
n'k9999!w!F89999o! :9999! n:789w!cF89o!
n'C9999!w!'k9999o! C9999! n:CCCw!cCCCo!
np9999!w!'C9999o! F9999! n:999w!c899o!
n:9999!w!p9999o! '9999! n:999w!p999o!
nF8999!w!:9999o! 8999! n8999w!p999o!
nF9999!w!F8999o! :999! n8999w!cF89o!
n':999!w!F9999o! C999! n:cccw!cccco!
n7899!w!':999o! F999! nC789w!7999o!
n8999!w!7899o! '999! n8999w!7899o!
nC999!w!8999o! p99! nC789w!cF89o!
n'789!w!C999o! :99! n:C78w!7899o!
nk99!w!'789o! F99! n:899w!p789o!
n899!w!k99o! '99! n8999w!k999o!
n'!w!899o! '!4%&)*+! n'w!/%&)*+A%0+GFo!

!"#$%&'V')'W+I7&+$'.&=',"6&+$C'.&'X88-;'

/2! *%! N=#@+! %]]2$>@+! +40! 4=)@#2+=#+! S! C99999&4(! -3! %]]2$>+! *R2&%,+! $%*$=*@+! )%#! *+!
4640`&+P!
_%!]2,=#+!k!&-30#+!=3!$-&)%#%02]!N+!*R%3$2+3!%]]2$>%,+!+0!N=!3-=1+%=!)-=#!N+=U!321+%=U!
N+!a--&!+U0#b&+4!O!
!

!

!
!"#$%&'Y')'Z8-0+%+1"P'+,3"&,'+PP"34+#&'[',8$6&7'+PP"34+#&'.&'7+'\+6&P8%-'.9$,'P"34"&%'=1/%/8;'

SB,'4+$1')'X88-'78",1+",'['B,'I+=')'X88-'0%834&T;'

g3!)+=0!1-2#!I=+!)-=#!N+4!N=#@+4!%]]2$>@+4!,#%3N+4(! *R%]]2$>%,+!3R+40!I=+!)+=0!&-N2]2@P!
H3!#+1%3$>+(!N%34! *+!$%4!NR=3!a--&!)#-$>+(! *%!N2]]@#+3$+!+40!,#%3N+![)*=4!%=$=3!)+#0+!
NR23]-#&%02-3\P!
_%!]-3$02-3!N@$#21%30!$+!)#-$+44=4!NR%]]2$>%,+!+40!N24)-32M*+!+3!%33+U+!FP!



! 'k!

P=>= J/01'),0)2/,!%2+'*!
!
_%! #+N@]23202-3!N+! *R%#$>20+$0=#+! %=N2-! %! $-34020=@! *+! $q=#!N+!&-3! 40%,+P!E-3!M=0! ]=0(!
-=0#+!N+! #+4)+$0+#! *+4! $-342,3+4!N@]232+4!N%34! *+4!-MT+$02]4(!N+!)#-)-4+#!=3+!40#=$0=#+!
233-1%30+!%1+$!*%I=+**+!=3!$-&)-420+=#!)-=##%20!4%024]%2#+!0-=4!4+4!M+4-234P!
E-3! 40%,+! 4+! N@#-=*%30! N%34! *+! $%N#+! N=! )#-T+0! DdA! "dH?"Z(! TR%2! 4-=>%20@! $-340#=2#+!
$+00+! %#$>20+$0=#+! %0-=#!N+! _2MD=N2-/0#+%&P!e+00+! M2M*2-0>`I=+!N@$#20+! )#@$@N+&&+30!
$-312+30! %=U! M+4-234! NRg)+3E=42$(! +0! )+#&+00#%! =3+! $-**%M-#%02-3! @0#-20+! %1+$! *+!
XADEHP!
!

G;D;(; @7+L&%'>"IH$."8J1%&+-'
!
_2MD=N2-/0#+%&!)+#&+0!*%!$#@%02-3!N+!#F"G)%2P!Y3!)*%6+#!4+!$-340#=20!,#m$+!S!*%!]-3$02-3!
4=21%30+(!]-=#32+!)%#!*%!M2M*2-0>`I=+!O!!
!

! 

OpenAudioPlayer(inchan,outchan,channels,srate,buffsize,streambuffsize,instreamdur,renderer,thread)!
!
%1+$!O!!

• "3$>%3!O!3-&M#+!NR+30#@+4!%=N2-(!
• g=0$>%3!O!3-&M#+!N+!4-#02+4!%=N2-(!
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<json> = {   
   "name"  : "karplus" 
   "address" : "localhost" 
   "port"   : 5510, 
//   "inputs"  : 2,   still pending 
//   "outputs"  : 2,   still pending 
//   "meta"   : [{"clef":"valeur"}, ...], still pending 
   "ui"   : <ui> 
} 
 
<ui> = <group> | <slider> | <nentry> | <button> | <bargraph> 
 
<group> = { "type" : "(vht)group", 
   "label": "excitation", 
   "items": [<ui>...] 
    } 
     
<slider>= { 
   "type": "(vh)slider", 
   "label": "excitation", 
   "address": "/karplus/excitator/excitation", 
   "meta": [{"clef" : "valeur"}, ...], 
   "init": "128", 
   "min": "2", 
   "max": "512", 
   "step": "1" 
    } 
     
<nentry>= { 
   "type": "nentry", 
   "label": "excitation", 
   "address": "/karplus/excitator/excitation", 
   "meta": [{"clef" : "valeur"}, ...], 
   "init": "128", 
   "min": "2", 
   "max": "512", 
   "step": "1" 
    } 
     
<button>= { 
   "type": "button", 
   "label": "excitation", 
   "address": "/karplus/excitator/excitation" 
   "meta": [{"clef" : "valeur"}, ...], 
    } 
     
<checkbox>= { 
   "type": "checkbox", 
   "label": "excitation", 
   "address": "/karplus/excitator/excitation" 
   "meta": [{"clef" : "valeur"}, ...], 
    } 
     
<bargraph>= { 
   "type" : "(vh)bargraph", 
   "label": "excitation", 
   "address": "/karplus/excitator/excitation", 
   "meta": [{"clef" : "valeur"}, ...], 
   "min" : "2", 
   "max" : "512", 
    }!
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