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(c) The data conta iaed li e rev1tl1 1 ~ 
prop r i e tary tu P r oteb u u~ J„ 1 d l 
(Jeru s alem) and S . I"lürk~l (lldii d ) 
a nd ls fo1' fi11fo r mcl1..i.u11 uuly 
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Musical notation is a graphical repces.:iutatiou ot musü; 
each type of notation ::;lwuld be b...i.~eLl on sorne so1.' L ot 

roapping (or correlation) between the acouslic pel"ceptio11 ot sound 
their visual aymbolisru pecception 

Analysis of the var·ious uotations whic:l1 lw.ve l.H!t:n dcvelopcu 
ln the past, points out the clca.e eo r·cl..itiun bt'.!LWeen l:i1e 
acoustic domain and the visual do111ain. J.::ach rnusicu.1 tr· eHd 
demanded a parliculc1.r notalion foc it::i rep1: 1,wc1ll.:1Llon, on the 
other hand, each notation rnethou irnpacted tl1e 111u:.;;.ic.,il JeveloµrneuL 
to comply with lt. 

U i t h t h e d e v e 1 o p m e n ·t o t c.: o n t empor a L · y 111 u s .i c , w i Ll 1 u l 1 o t i l s 
m o v es ( c o n c 1' et e , e 1 e c t r o n i c , s t o c h a s t 1 c e t c . ) u n c"' 11 u l ..i. t i o u t o 
describe the rnusical idt!as became a must. Due tu tl1c lc:1Ck of öuch 
not a t i o n , ·v a L' i o u s c o m p o s er ö exµ er i i:u e r1 t e d w i l h Ll i t f et' e n l L y p c ::i o f 
ideas but, with no success. Tl1us, tl1t:: amouul of c1.·eaLiviLy .iu 
these areas ot wusle decr~ase<l 

Tbe amount of uata inco1·µorct'Lect wi llii11 a 1üusicul nut.t:: i~ 

enormous . Also, the number of diifl:!f'cut t,ype::i <>i pu:.;u.ible :.;uu11u s 
in c on t empo 1'.' ar· y rnus i c i s i 111111 eus e. F u 1· ·uu:!1· 111(J L' e, c CJJHpo:..; 12:1· :; 
generating new sounLlti to be used in the.i~ p1eces dLc 
confronting the pr·oulem of how to deiine, spcc1fy cLHLl ge111:1·alt:! 
the va1·ious ::iounds The1· efo.1.' e, \Jithoul lH' U}l<:.1.· 11utat1uu mclbod, 
the limitations of human 111eu1ocy ,an<l cog11 .i.tive p1·oc e tiSC::.::, 
el.in1inate the muslciaua fr·o111 ol.'gauizing soundi:; Lo ..s. compJ ett! 
musical fragment, wldch has Liee11 ge11er-ate<l cLud t:xp e 1· it.11ccJ in 

ao111e utht!.t:' contexts 
Notation provides possibilitles to refec to pr e vious 

sounds (single or structures, uimµle 01' co1111Jlc.x.) via 8,y1111J<Jl:.;. 
Thus, enable tlie cornposer to ov1::rat<:: in mor-e nalu1·c1.l close 'lt!1·.111s 
of compo::;itiun JH'OCt::SS, as wt::ll c1.s to couve:y· i<leas which i:.:; vil.<tJ 
for mutual fectilization 

In order to overcoIBe the 
associative, easy to perceive, 
based ou the phyLJical acousti,cal 
required. A possible approach, 
gi:·aphi cal c 1 eae r · epr l:!S c11 tat i on 
physical data, and ri:!pl.'oducibJe 

enig111a, a nol<tl.1.u11 uc1.:.::eJ 011 
gr.aphical syrnbuJi:..;111, wliid1 is 

p cl i:· i.1.111 e t t:: r · s o t U n: :.:: o und , i s t h u :.:: 
i:.; lhe Utic uf lcü11:0.0, wh.i.ch cl1· c 
of 1111:! suuuu, IJ.:t::.Oed u11 lhe 

At fir·st, the coruµoser- will lii:iVe to study tl1t: corTela.tio11 
between the I<.:on t1.nd the ruusicdl souw.1 co1' 1· e:..q.>unui11g lo lt. Oncc, 
the c.:oinposet" is fdmiliaL' with il, h0 ma.y ust: il in his pieces. 
Because the eye is mo1' e :.;en:c.iitive to small ch cu1ges iu visual 
forms, Icons var-iations and co1·c·c.sponding tirnli1· e:.s, mcty thus Lie 
noticed more lntuitively. 

The Icons may be descr· ibed by handwr· i ·Liugu oi:· co111pute1· 
device, howeve1' , the advantage of ::.uch 1·· e1H' 1!tiuutatiun is in. tht! 
amount of as!:lociation of 111ulti iun<.:tion vithin 011c :.>yrnbol, thuB, 
the composec muy "think" in. thouc te1·111s. 
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The main perceptual char·acteristics oi tht! rnut:iice:d suuuLI ai:· e 
its pitch, duruU.on., volumt: c:1.nu timlH' t! (coloui: ). 'fla::Je 
char-acter-istics are the perception, i.e. tl1e inteq.H· el:Ll.tio11 wlüc.:11 
the mind provides to L:ht: acoustlc dt.l.ta ht:ar<.l by Ll1e t!d.1':.,;. The 
amount of corr·elation between the pliy~ical }Jcl1·auH!l: t:i ·s of the 
sound, which 1uay be measured by in.slrurne11Lc1.Lio11, a11Li l:hc 
perceptual characteristics, is low. The soun.d is nul perct:1ved as 
a aet of pat'aruetcH·s, but r·ather a.s a complex uccu111ulul:e<.I eul:it:y· , 
whlch la coutt:xt dependent. 

The "Acoustic Model", atternpts to pr·ovide ft:Ci:.;ibility to 
deflne physical parameters of the souud by other· pa1·Ll.mute1' s. 1'11u.:; 
the ultimate model, shall pr' ovitle lt via Ll1e ptH·cepLucil 
character-istics. Ihe present technulugy providt!S Vcl1· ious wuuels, 
fro1n the ba~dc end (additive syn.) to the upµcH · e11d (Fl1 .Sy11.) 

Analogously to the "proper-" "acoubl:ic ruudel", l:hcre is a 
need for a "pr·o}J er· " "comµos·ition rnouel". Tl1e cl>rnpositorial 
procesa is based 011 the compound of bol:ll the c:1.r1..:i.ly:;;.i.u c.1.ctiv·it:y 
and the creative activit ·y. The ci:·ea·tive aclivity is domiucJ.te, Liut 
the analysis acl:.i.vity is impo r tc1.nt not on.ly a::; ~ ~e~sonal 

feedback and cri ·ticisrn, but as cir·cuurnpection oi Uu: gt:lll.!! 'cl llve 
pr-ocess, e.Q. dc1.l:a filter.i.ng durlng the c1' ec:>.L:.ivi:: µ1·uc e::.i:.;, tiut! Lu 
co1npositor·ial Lii::cisious in tlle higlier- li.!Vel (::;l1c:1.}Jt::, ~L:ylt:!, 

atructure etc.) impc.1.cting the lowe1' levt::l pa1~ c1.mt!Li::i.:· :.>, iucluuing 
the timlire, nuance::; etc. The cornpositiou 111odt:l i111ple111e11tt::Li i11 
the system, shuuld provide ·the cornpo se i.' wi th Lhe po:.rn 1bill Ly Lu 
wor-k in the gene1·al stL' uctur·e::; level a11Li the sµeciiic :.> uuud levt:l 
siniultaneously, vitli t1' an::;te1's ft·oiu i:?ach otliec aud <..:0111.t:xtucil 
c o r 1' td a t i o n b e t"' e e n t h ein . 

A po~slble ruodel mlgllt look llke 

[~~;~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~l·~~ ~~ ] 
1 __ [---- - --- -- ---- - ---- - ~-----i - - -· 

eve11t::; dl::;tl'.'ibutlon 
-- - -· 1--· - - - - --- -· - -- - - -· - - - - -l--· -. 

sounu olruct.ure 
-·- --[-----·- --· -· · 1--·--- . 

events 
. - - - - - - ·- -·-

t:Ul.' l'<!luLl.Ol'IU 

Li rn..: / t c 1.!4. lili.lp 

t i 111l>1.' d.} t lUIC. 

luwe ::; 'L levt:l 
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A IHHJ lcou UOtclt.ion :.;y::; ·Lelll lS l1l!l "l:!V.itl1 pi:-opu:; ed ud:;t:d 011 

the phys.i<.:al d.<.:ouulic<.-d J)d.1ä111elc1· s ot t11e ::;ouwJ, ..i.:..; f.o11uv::; 
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(a) Amplitude - Tbe arnµlilude c11veluµe of 
s u und .i IJ 111 a p p t:! d ( I.' u"' u c ..l L' L I:! :.:d cl.11 (; 0 0 1"" u ll hl. L 11 :J L l) p u 1 cH' 

:~y$te111, includi11g all Ll1e <.:lu:Jslcctl 11ur· L1u11 i.l!. 
Attack., su::;Laiu ciuu L' l!lccHH:. Ihe i · ...i.uio~.l v ec l.oc i:.; 
}Jl' Opo1· Lioual to the c:Uuplltude, Cl.Ud tlic c..1.ugel Lo Lbl! 
t: i 111 c , w h i l e 3 6 U u e g l' c e::; e 4 u u 1 L u Ll 1 e \J li. o 1 e " L l. 111 I:! 1 i f e " 
of the pciel:iculctr sound. 

(b) In add.iLion, alongside 1.11c lcon, tucll1~:1" uy1ulH)lisu1 i::.; 
detei.iled i ·epr·eseutiug tui.:·t he1· d1u1·cJ.cte1· u..;Li1.::.; uf t11e 
sound, e.g. l:he ba::>i c vavefo1' rn , tirning 1:'1'1., el.c. 

(c) The m&.in fr·e4uency ot llie sound .is deleL·1u111cd by thl:! 
location of the Icon in tlie verti<.:ul ( lugaci l:hwicul) 
axis (vldch i · epr·eucntti LL· e queucy axis). 

For example 

1 
A 

- · ----·-- - - --- - - ·-- > 
-t-. 

- ·-- - -· ·- - - --- - - - - -· .. > 

(d) The interesting pd.rts (uud1 as tlic dt:tack c.1.11d r · uled:.H: l 
"'h i c h c o u t a i n r· a µ i <l ( l u c t u t1. t i o u l:i , 11w. y Li c 1. u u ::; l w t · l: i u 
comparison to a sustain c.:out..d.nai11g lt::J!J i11toL·rnat:i.un. 
Therefor· t!, an option to detail tlie ult<.1.ck r·1de<.1.~c 
portion only i s provided. ln t:hi::; cc::1.~n.;, ,.1. Jj:.;conl:iuu.ily 
rniglit bl:! cucounter-ed in the Blic.l.pe. 

(e) A line alongside the Icon, pl'ov.ide:... a tc.1.il t · l:!µL· e::nrnliug 
the actual time du1~ dtion ut U1e ::Jouud. lu .:i.uJ.iLiou, it 
providt!S the FM description lHHH:!d 011 1:11<; rn...J.iu il·e qut~11c:y 

as de ·tailed in the figur· e 

( f) 

4 

1 n th i;;; way, l cons o ( sc.une Bounus, 
volume only, will look alikt.: but, iu 
or, uetter· yeL, all lcouti ::;11..i.ll b(;! iu 

The volume ahall be llc::;crlbed vic.1. 
deuse of the line. 
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( s) Per· ecLch so uud the o µ c1·cL ·t 01· s li a 1 ct t t a c l! a 1 i. u t! u L LlH! 
end of the Huun<l line whi c h :;hc1.ll l>c !H' upoliou c.ll lo tl1e 
peC'iod ui U1e dclay bt:d.Wt!CU 1.· t!p e lit1ou ut U1 e :;;ou11d, 
along.side w.i th a nu111l>c1· in a c.i1·c l e t..lct u1.iug l:l1c 11uml.Je1· 
o f r· c p e l. i t i o rw . 

Once the O!JCL' ator has dt!fi.ned Lhc :dOund ht! w •. u1ls to WOL' k 

with aud saved Lhern i:ir·opet' ly, ht! rnay built th.: "µ ict.: c" cl. S cL 
s t r u c t u t ' e i n o 11 e o f l h e t o 11 o w i. n g 111 e t h u d s 

(a) The surface :;;hall have t\Jo coo1·d.inates, U1e bui:· i zontal 
sha ll be t11e l.ined.t' tif11t!, cu1d Ll1l~ Vt: r l.i c d.1 Lhc 
f 1' e q u e n c y ( i u a l o gar· i ·L h 11\i c s c a l e ) . 'f 1i t: u p t! 1. · ct L o 1 · 111 a y a t 
hls d.i s c1' eL .i on "pl a nt" U1e lco11 of a ::i pet.:if.i. c suuuJ lu 
the tlrne/t1·equency Jornaiu, i .e . vl11;:11 1t ;..; t d 1· L;..; ct11d in 
what initial pilch. 
The oper·ator vill be able to chaug t:: aud rnud l iy the 
"places" of the bas ic sound, thu::J he d t' ll11:: cu111JJlt::x 
suund:;; and ch a nge the st1·u c tuee c1.t hi::. v.ill viUwut too 
many opeC'ation::i. 

(b) 1.Jh.ile µlay.iug in "t'e a.l - t.irne", th e oµe1- a ·to1· 111.J.y h u ve a 
di::>play of Lhe proces:;; in one of the Lw o w~yu 

* On boar·d the static display a "flyiug dot" 
display the cu~rent Lim e . 

* At the mlddle a "vindow" :.::h a l dU~µl ay Lhe cur·1·e11 t 
time, a uJ the complt:te :.:1l1u c luc e :::i ll d. 11 u1 o v e along 
fl·orn eight to left as tl11:! 111u s ic pt·u c t: l:! dti . Eu. e h 
:::wund a t its f1- ~qut.'!11cy· liuu 1.;ilJ h c1. vt: d t.:l1·cle 
p r oµotional to its a mplituue, µluu, c1. n a 1·ruw Lu 
j 11 d i c a t e an y f r e q u e ll c y J j v i a t i o 11 s o c uw J u 1.:1. L i. o u ::; . 

(c) In aduit.ion the uper a lu1· sl1all Lie alile Lu t.:uutt ·ul l.11t: 
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vhol e struc t uce p1·ovid.ing ne\J i11t.1.·a;..;l.1.' ut.:lurc auJ. 
cor·elatiou betveen the I c o11t: s /:.::ou1Jds. Out! ui ma ny sliall 
b e t h e " P a t c h l n g " t e t.: h t'd LJ u c 'f h e µ d L c h s h <.l l l b e 
den o t e d v l a. an a t " r· o v :.3 i g 11 v 1 l. ll 111 u l t i p l i c u L i o 11 ( a c tu u;;. 
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The tiystl.:! 111 rur l'l o t .:1t1011 <:ll e 11 v 11 1ln111~! 1t J. ~; l 1r.:1:„ L.' d u1 .. •u1 1 v<H lCJlE> 

p r o q r a rr1 s c u 11li1 .1. 11 '-' Li .i 1 1 t ü a ll l 1 \ t e •.J 1„ d l 8 d ~" y ~: , "\, (::! 111 , l.i <.\ !o u d u 11 "Lw u 
c: o m p u t t- r '"' „1 l 1 t- (.\ f·' f-' 1 t~ l. l [~ <Hi d t l 1 t: .LJ .. M X T • ·1 l 1 t~ 1 · t·! J. ~, 1 1 1.i 1.. t! c h 11 :i. t: o.1 J. 

need f<Jr twu C l11 11:i ut <:!l" !:> o HUvJl:.!V \0 1" r 01· i q.Ln •. ~ l .L ':/ •t;hi~ !, /·::; t01ri \;JC:l •:.i li dSl:2 d 

upo n a n Apf.tl t~ J lc::.· \vlth <.1 t·hiunl.C:11n ~.;j·s ·l- \:.'111 U:>i~ 1l.::1 ·Lu t!, i:c.ll' i:.l. Ü L!l.. , 1l 

was found OL1t l c.d~ ~ 1 · t l„1at the ~ p~ilt.:' .i. s 11 ul 0:r1Utl•:.Jl1 , ti1U\j 1.11· 1„.Jt"d1li!J 

h cive Lt-en f u rtht:!I dt.!Vt:: i. up e d Oll th.~ 1.1 .. ll ·i. !Jclt:! tc1 u .. r •. 1Ll · 11 c.1t. :\I I 

u scilc:d,ors L üc1 t d vld!.> not r.~vc1ilab J t: tl11 T.ht: J~ Ül ' I pJ.u ·"' 1.11 ~ ._,111Li ll • .L 

Ü f ~ 0 f t \iJ a f t' c:\ '.' c:\ J. J. !J ). t,: <:\Tl Li 0 p l ' t° c:\ t 1 LI 11 i.~ J. 0 \ 1 t . l 1 ( ; t :1 f·' f·' 1 l: , i. t \!J d ::. 

d f.:' c i e d t~ d ·r, Li u t, 1 1 J .• ~ i ! lJ u l, h 1.) f t h f: Lu 11 1 j.'.tll \, \.! 1 !J .-.:11 \ Ll t, IJ 1.. (.) J 111 t: L I~ 1... 1. c: 111 l. u 

each otl1t!r. 

Ttie inpu t cwv1c e~, to t 1·1e ~.y ~ t e1 11 c:irt: ~ 

·l"l- Uptical l 'IU U ~:it?/ f ,:\lile ·c, , l„QV •. ~11·: d lu c \ °;;) 11 .L jJ_1d 

* Microsoft Muuse 
* p c d d l (:! s ( <:~ j 

* Jo y!:>tick 
-ll· 1-< e y b o a ,„ d 

T l 1 E! o u t 1·' u l d t2 v 1 c t~ s o f t. h '-' s y ~· t 1.·: 111 c."\ r· t:: 
-lt· t1lono c hr o 111tc: Ül~ip l ay 

* 1-l (j[l D J. ·:i f:• J. c:I.'/ 

-ll· l· lctt d ~:upy tl l'.::l p l iic P1· i11te1· 
-!i· U sci l. .::1tor~. Uoc:.1rcl ·-· f-1uLmte:i.1.11 111 .• 

Th e c u n1111l.l11 i c '"' t i u n i ~, per· f ll ,„ ff1 t~ d l.:n:! t vH~ e n ·r, h I.! L d 1111~· u (, c: 1 · ::i v 1 .:1 

HS23l:~c C l1 <.n1n e l. · r1 1t~ co n 11 11 uniu~ · ion 1-o tl1c· lbc1li:.1t ll1 •.::J .Uu<:1 1 d i~, v1~, 

DM?~, an d to tl„1t: 1>r 111t er· vi a Cir„:i.p pl ~ 1„ 1 · ~· a 1-- c:1l.ll1l :i.11[, Jl""f<:.l 1.:L:'. 

~ ., . 

pa •Je 

s c h e flJ C:\ t i (. a 11 y t h t:! ~. y ";;; t e 1r1 i ~i '~ ;;, r· ll l. J. LJ w ::i 

·l ' ., :·. • •i, 

IDM (-) 1-' f.I J. E: 
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Tl1t:.1 p rC1·~1 r <:llf1 ':; 1 1,~1 1tl1in tl 10 n1.1pll! .l.lt-! pru'.' l1Ü:! L.111::: Llf'.'~: 1 -.1tu 1 · V..1 J. tl1 

o p t i o n s u f •;J e n e r· c.1 t .1. u n , ~~ t u d y , .„ n d L u 1 n p u s i ·c, l u 1 i u f s Li l ;1 1 d „ , 1 l 1 L. 

o ~" e I' a t o r 1 ll t e r .::, c t ~, I>.' i t l 1 t l 1 L· s ' ~' t l: 111 v l <.< J. t ~, k t~ y J_, ta.1 1 d •. l l , d I·" <.1. u d J. .:· '' 
(o r joysti ck> 21nd tl 1t:: ! .; y~,te111 ~·l" U 'v' ll'il~ ~- c1 11 J.it "i 'l „.11 1,_,,, f1:.!t::dlJ~1c: I :: u1 · 

s o u n d l t l 1 t o u •d l 1 t l 1 e <.1 u d i. u ~<'/ ~; t t:: m ) <:1 i 1t.l •,J F" .q . .t 1 J. 1„ ~ . i u , 1 1 11 '.J l 1 tl 1 t' 

d i s p l Cl y ) "i 1 ·1 1,• l l '1 I" t:.' b' ITi ..'..\ .t i l 1:> () r· t l LI n ~ LJ I' t l't \ . .' ~- y ~- t \.! 11'1 d 1· <2 

ma y 

* ~ =- d i t 0 r t, h 1· 0 u '.:.I h l.t.111 J. L 1 t l 1 L' () ~ . I t -.' t i'..( (, 1..) r L r t;.' .:..i t t:' ';;> V <.~ 1 l. \J lt:.. 

k i 11 d :; tJ f' 1,1} ~IV !::' I' \.) ,„ n 1 :. , e l l V !:.! l (j p l~ ';;i , 1- 1 1 11111 d LI . ,_, ' .l u 1 1 -> f ~, 1) 11 l d 
~" <:< .- .::. n 1 t:: t t: r s t:: • g • p i t LI 1 , v u l u 111 t:! t:: t c , ··' 1 1 tl 111 i..t '/ 1. J. ~, 'L. <:' 11 t u 
t l '1 e 11'1 i il t ·~ I' i.'.\ L 'L l V \'.~ .l }' 1 'L i't U '"' ::i l. l.1 J '( t l '1 t! .1. 111 j..• ,;,\ L ·, ': i (J f L l 1 , : 

V c:I i' l U U S p <.l 1 clrfl t:.' t l~ 1 ~1 (J l l l, l 1 t .' :i U l1 i\ d • ( ~. L' t: Lh: 1, <.:l j_ l t ' d 
functiun ~; .::1v,::dldbJ.l:! .1. 11 th.i. ~; 11'tl.l1.k L:.'t t:1 · j 1111: ~~y:,l.t::111 

c:I l. 1 ü c cl l L.' s I" t;• t i:! ,:;i c l'i i t t:.' 11'1 t ti (:: 1 (~ 1 t-: V an t 1 
• 1 \.. u i 1 II ), 1 1 c. l l.l Cl l 1 1 ·.~ 

pruv 1 s i . i1 S fLi l" lil:i1"<::11" y ~,;l.1.110 / t~ (.1 · 1ev ... 1.I. 

* P l <::1 y 1 l 1 r u u •;:1 l"1 w t 1 1 t. l 1 t 1 ; L: u IH~ 1 .::1 t u 1 11 1.:.1 )' c. l 1 .:..111 •::1 : 

d yn.=::11r11caJ. 1 y Lht~ p~1r a 11 1e'Lt.!l":..i ul' tl1e ~;liu11d • 1 ,~ 1 11.~ 1·„.t\,t:d <..t nd 
editt:Li. "f'he or.1et" c:l tUI 111 <.<y C:lt hlS liJ. ;;LI t:tiUll ~' ~ !L:Ct 

!:i u u 1 l l. !; F 1" u 111 "' l i L 1" cl 1" y , <~1 11 LI c 1" ,: d r. f~ '' l 1.:.1 1" 11 1u1 1 i L s 11 f u 1· 

s €~ v e 1 a 1 ~, u u 11 d ~. t o IJ €" 1 t:! e:1 1 · d ~. 1 111t1 J. t .:.l 1 1 c1 t, , ~ · l y \ „„ ~; 1; 1 1 l.: 

c h o J' 1.'ll ( s l:! e de t d i J. e d f u 11 c t lt.> 11 s .:~ v .~d L:.d.J .l <= J 1 t l 1 .i. !,; 111 u d .~ 
1.:: tt:.• I" ) ll11 ~. 111udf:: ri'1 <:1y l;L:; L.' 1 ·1tL~ 1 t·: d 1· 1 0111 ~: •. 1cl. 1.1u111 l. :L 11 U 1L.' 
e d i t u ,,. ir1 n d <.: , 

* CU 111 ~.ll) ~i L.' 1 l 1 I Ci U '.~ l 1 W lt l. C. h t h (~ L) 1 . .1 L.' 1· <:1 'l. U t' III ·'· '/ l. 1 t:• fa t (:'.: 1...1l1 d 
c o 1r1p1J s e 21 s ·~ q u e n c 1.: u f s ci und!; d l 1'· L.' ad y q t= 11 t" 1" .:t L (J d l 11 t 1: '~ 
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bt~twt:·:E:: t ') tl1 e s.o u11d s c.1 11d t~Z.1C h 0 11t: fl.1 J.t :.1:2 J.f' (c:;l.i.: l1d Li l 

contr dc t). l.n c11.i d .i. T.11111 11.1 l1ilL! 1..1·1~.„'I L.ll1':.J tl1•: " 111 ..!.Lu d ;,-' ' t 11_. 
() ~· ' 8 r" d t J i' lfl c:l )' C l 1C:\1'1 ~~J L·.' t l 1 L! JJ <:l ~1 ). l . ~.lo.1 l d 11 L ' l t! I .> 1.Ji "(, l 1 L! ~' U U 1 1 d :> 
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p e r f D 1·· rr1 o n 1·„ 
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f ü 1 J. 0 ~I) in 9 III 0 d C:.' :, d t.~ t d J. i t~ Cl 
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w t 1 .::1 t t:> v e r 1 1 €~ 1 i. 1„ l~ ~, i. 11 -r t t : l~ f u , 11. c.d. u 1 J. J. :i. · - 1 11 '.·:J ...1 1 1 J, „ .:.~d 
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() ~· e r d t ) ,.. lfl d y 1.11' l:' I·' c:I t I::.' V <Ö:I 1 J. LI u ~. -· u u i 1 d ~. !J '>' 1 1 .;~ 1 1 d \,'.} 1 1 . l 11 •_,j c1l'id 

u t i .1. J. z i n •J T. h 1'.:! 1-' i.:I d !-' u 1· .1. 1 i 1.i u l • .L 1 1 •J l'. 1 1 11 d .:.1 l-. •. ~ tu L l 1 ' 
c un11.1uter· . l-Jl1J. l t:: the Opf~l' C.·t'L.ül' d1 - .:Hv~. l-1 11;! Lll. ~· fn-"/ f.1 1 u \ 1 1 d c' ' ' 

.::~ d l I" e c t f' t~ e d L d L k u f vJ l 1 ~.d, J. ::i 1 .„~ 1: i:: i v ~! J .t 1 1 t 1 ·1 1.: 1.. u 1 r p u t 1~ 1 · • 

.:;r S o u n d LJ E~ f -·· f~· r J v i d e t l 1 t-: o p t~ r '":\ t a tR 1. ... 1 i 1~ l 1 L. c.:~ ~.1 ~:~ 1 . .1 i J. 1 t y t LJ 

91-=rier.:\tl::! var.ioLis suu 11J:;,, i11t!Llti.t. 11•:.:J c: .:.1 1.:„,.d, .LJ..L l -Y t1.> 
c on s tru ct ul.i ert une s . Tl 112 llf-''~ a ·(.u t 111 •. 1y .:1 •. 1 .1 11 l.t: 1 :.1 ctive 

w a y de s i ~Jl i T. 1 H? s t r u c l tu l:.! J r .J !J t! 1" T. Ll r ll: s u ; · 1:, 1 , 12 t, ,,1;, J. 1~ 

S Cl Ll 1\ d S ( Ll p t (! ·1 () Ü ) , c:\11 Li t l 1 l1 ':> )/ ~. t !: 11 t :, 1 1 cc\J .l ~-. l ll ( J LJ t i 1 , 

'.~ e n er a t e t h e ~; o u 11 d n 1~ f! t.11~ d e t L: • 1 h <J u p t: , ,„, Lu r· 1ri <..1 '/ L: 11 t 1~ 1 

c 1 s o n ei ·1 pi: r· i o d l. L h c.~ r ff1 o n i. L s , t l 1 u s c 1::: " t c:· i 1 1 l t: ( " :. 'L J. 1 i '=I 

C Cl 1 Ll 1„ f U 11 S 0U11 d ~ • 'j" h e !> y S t(.~ 11'1 jJ ,- tJ '.) L d L' ~ t i 1 tJ J j..ll.' 1 .:.1 I~ U 1 •• \ .l J U 

~\) i t h c:1 c ·~ 1 · ~1 IJ i. l i t y t (J d 11 c:\ .1 y .:. 1: t. l 11.: (. ) L (;.• 1 l. u l 1 ~ ,„ ·1 I' u io r..l 11 '>" 
w c.\v e fc1rir1 d1···1vm. (sl~e fL1rT.l1t:t· L!1d,,;ü.l.~i .l..::d.1·: 1· 1 

..:i o LI r H:1 I ·' r ti L 1:: s s -- t·1 r o v i d t:: t l 1 L: u f-' ~ r" <O:\ t u r w :i. tl 1 1 p ·c 1 u 1 " 

;::\1 1 o ca t ·~ t, l at~ ~; u u ll d s d 1..~ i' J. r 11: d L ~ i" u 1 "' .1. 11 t 11 „c 'L J. 111 t: 

frt::qLI ! n c:y du1r1ain f·•J.LE; Lu 1· 11:~ J.<:1 t1u 11 :, Li t·: ·cw <:< t:: 11 

S üllll 11':.;. 

t li 
d i d 
t 11 ~ 

l n ad ü i t 1 o n , :a. i 1 t-> t.ü. h o f t. I 1 1: ~· r u ~J 1 <:111 1 ~„ „ 1 , i"' l. 1..: l"I u 1 t 1 1 t: ;. , ~ ·· 1.iJ. L· 

the oper .:1tol" h cis in „.1 d t.11T.1011 a n opti 1H l fot · 't1·<:J 1l :i fu 1" 11 1'.1 ·i:.J.t.J1 „. l:~ fa t:I• 

o f t h e p 21 1· <:. rr1 e t e r s IJ f c.rn1 r:• 1 :i. t u cJ e , f r· <: q LI e n L. y <:u 1 d t i r11 t:: Li 1 1:: c.1 t. r. l • d J. l y 
·t a k e n f r o m t h e v a l u e q e n e I" c.~ t e d t l"i t· o u •J h ;~ t e1 l:i e d 1" i 11"' 11 i„ u 1 ·1 Lt l u 11 • 

In the no1· 111c.'l meid i.: the fLHiLtl.L1n :a. -::; 'l.l1 t! u1 1J. t y c1.>r1vE:~ 1 ~. 1u1. l..l 1u :. t l . ~ 

th e act u al and cal1:ulc.1tt?d va lues c:11·~ l.11 "' ~; ,cu111~ . Uut. , tl 1L' u 1-• e 1··<„1CL1 · 

111 e:1y do un e of tht~ fo l).u 1.i11n·~ 

paqe 

* c h an •;J e t h t~ 1·· a t l:! ( s l o p <:· ) t l 1 u ~. J. 1 n 1.1 <:i L. t 'l h t:: 1 t: ~. u J. u t i a 1 , o f 
tlH? SU Ua'ld •JEnH? r«·d , i::!d. l h e tipt: <:d.OI" li'I <-~ .'/ ~.;o;.! .l l:.! 1„C hJ.\j i1 c~ 1· 

r c~ ~. o l u t i u l"t 1>1 J. t h s 11·1 a 1 l r: r r t.11 1 •;J . •) 1 · ~, 11, i.:1 J. 1 (.~ 1 1 1:: , , li 1 u ·c. 1 u , 1 

w i t h w l d t.! r· a il ~l t:~ o 1· an y Ltrnt!J .1. 1 1 ,_\ L i u n • 

* C t ·1 C:t l'l (j C! t h f! ~> l. •;'.) l"i U f t f't (:: S J. LI f·' 0 , l', l'i Ll ~ j L •„.1 ll':.: l l 1 •.:J ). 11 V (;• I' „. l U l t S 

of tl 't t: S UtlflJ. e.•j . iT11..tl.c,„1 :1 1: id i„< i~ .„1 :1. 1.. 1.d "' , t ~· d <:.lllcj.'J..LT. Ul.l t! 

s hall Cc:\ u se C: dt:Cl"t~c.\~>C:.• CJJ' tl11::' c.tlltf!lil ,de u ·/' t lt f.:! 

•;;iener atei.l d t.'tudl :.O Lll d •~ l, c. 

* ch<:1n•;Jt! tltl' tr cHISft.H fU l1c: 'l. J.i.Jl't Ci:d.E.- lll o..j 1 11 t t::l " t: :- til 1•.:J 

curr1pos1tor·1a1 ~f'f 1~ct ~; Uil tl1f~ 1r„„1Leri d l . ·11 ·1e c1Jn11-' 1.l ~ t: 1" 1i'1-.':\'/ 
pr10pa l' (::! S CllTtt! S ULJ11ds c:l f1d tld.': 11 u ~.t:: T. l1t:: ~>C:llllL' Sl t UL. l.Ui' l:: !Jut 
wi th =>Dff1i: 'Lt«:Hl !:i f'on11 c.tL .LUi'i f'uncti.up i1 11J l .L ;, f. 1-.! 11 't.1.i Cl 11:! 

'' 1e~ w'' so u nd 9E:i l t=r e:1t.t:.·d. 
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T H E jJ l. T u f~ 

~t- Wa v efur1t'1 
* E11v e lop €! ( a 111pl it ud e 

·ll- F I" e q u (~ ll c y 1v1 t:l il u 1 c: '(, l D 11 

-:l- Conv~ rs ion 

Wa v e f o i' m 

* Hecal.l .:1 p i' (:? dt-'flf1t: d 1>1 avt:?f u ril'I fro 111 ;:\ .l.1!:0 1·"- r · ~/ 
·X· F< t:i c. ~Ai l C:\ p , ~ t: c1 j· c..~\1Jr\ ~v E~ v t: ., . t1 '; 1n 

* Draw a n ew wav~furm 

·:l- Ge t a n t~ ~·> ~~·a v e f Dr m f r iJ 111 ~ :< L. t·? 1 11 c1 1. ~' u u 1 c. l' 

T h e ü p e r· a t o r n 1 d y d t h i s d .L ~; c r e t i u 1 1 LI 1 d 1 1 •.J c-1 , 11 1 Li Li .1. r >' , L u 11. l.i J. 1 1 '" , 

redr<.~w, li tc .• ec::,L.11 ~· c1 rt1on Llf tl"11::: l.J ..::1~1 J. L. ~v <:•Vt:f l1l"H1 . · i-11u ~; i ~, c:.1 1i J.i.: tci 
1r !:! s t·1 c:~ p e i t t h f: w a y h e 1 i k e ~~ • T h t: 11 , t l'i l ' v.1 a v t-:! r u r 1 i'1 L. d 1 1 l i t.' ~, ·1, u r 1= d l 1 1 

ci wav ef orm tatle f ur u ~i d •:J ~ l att!1·· u 11, L1 l Ll: ~ .... v L:d 1.i11 di~. I : . Li 1 

p r· i n t e d Cl n a 1"1 21 r' d c l'.lj :. y . J) u „ . .L n q l', l 1 ,_. \.II 1 ·1 LJ.i. c: 1-• r · Cl ..: •1 :j ~" , .1. i1 , „ • l d 1 n •J L i 1 L-' 

s l1 e:pe , resh e:q„e, ' 'cu t .:~nd pd ~i.t:'", tl11::.' Uf.oL:latui" 111 c„y i. :i.-:., tl!l 1 "" 1, 11 1.:: 

!:iOund 1·- elevant to l',l '1f: p a 1··t 1t:Ul dl" Wi:\Vl:!J-'Cll"ITI t.1 d .it t1:~d. 

Er1ve 1 o p e 

"l'he üp e 1·· .:-,\tlll' 111 „1y cri:::c1ti:.. a 1H~ 1;> l-;' l'lVt:'l ü f.1"' ir1 ul ~! t1 
• 

·W H ~ c.. f.:\ 11 <:1 p ~ t~ d <0 f l n ~ J 2 1 \ v E~ .l t:; 1) ~;~ f ,·· c111 i <.:l J. i Lt .„, t '. / 

-i<- füi c.:,\l l ,::,1. p1 t.! d r C:•t:m l:! ll V t.1 l u f.o ·! 

·ll- l) I" C\ i,iJ c:\ (l t"' \/) t; il V l-! 1 (J p (.! 
-M C~ t~ t c3. n c: ~tJ ~ 11 v t~ J. L) I··' :· r r o 111 t~ !·~ t t:· r n :.l 1 i> 1 u 1 L t~ 

·rhe 01:.erator· ffl r.\Y at hi !:> Ll 1 ~;c 1" r:l .Lo11 L: l1 c.u ·, ,d l:.', 11 .11 d1 r y , c u1ril.11n L:, 

r e d r a w , e t c • e a c h f.1 u r t i u n t1 f t l 1 t~ b a '>J. c l:.' 11 v ld . u t" t:: • 1 · l 1 u .„ .i. ~, c:llJ 1 L! 'L ti 
r e s h a p e i t t h (:) ~ ... '"' y i 1 e 1 i k I:! !:> • 'I l 1 t? Tl ' t. 1 ·1 2 i:: II V ~ l t.J p l:.:' (. -:u 1 LH~ s t u ,.· l:! LI l 1 1 

a enveltipe ta!Jl e f u1' u ~; .::•'J C l ate1 un, ur Lit·: ~> <:( '.'t!CI u11 ll i ~I< ur 

p r i n t l:! d o 11 d h .:.u- d 1. l.) p y . D u r i ll •J t l 1 c:· w h u .1 t::! p 1·· u .:: L! s s , 1 1 1 l l u ll i 1 1 ~~ t. l 1 e 
Sti a~•t:! , res h c:\ f'.'t.1 1 

11 L.Ut c1lld ~1 C:\S l l0", t l1 L.' upt::ic:1'Lllt lll c.1j' lJ.~, '(.~l'I l · Ll t l' 1t! 

s uund r·e l eva n t tu ti11·: pa1·· 1.i.t~ Ll.l °"'t · enve l a1 · i:: 1.: dJ.l'.'l.t:t.l. 
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i<· p l) l c:l I' 111 (.) de (:\ . J . l 1 (! d 1 <.l l'J J 1 l '.:l , 1 l~ , .. d ' '~ ,, t.: 1 1 L L.l ( . J. t il 1 ':.> ' c:l 11 d 

f'J:! fer· ~~ 11l.:,:~> dt· e i11 l.11 .! l·"·i L .1 1· \.::l1l ~J t.1.L .1 1 l '"'"·lt.; vJl 1," r l:: Ll 11,• 
r ad i u ~-, v e c t o r 1 ~ . f·' 1· o f-' o r l. 1 u 11 .:: l l ti t 1 ·1 e .:~ 11, 1 . .i 1 \. l l .i i;: , <.<i 1 l! ·t, , .: 

a n •;:J 1 e t lJ 't h e t 1 111 t'" 11J 1 ·, t.! .: d '-'! i 1 u 1 t.' 1-' e r 1 u . .1. ::. .„ "i " .L \J ._\ . '·' 1 1 L 

tu ~~6 l) Jf~•;:) ( L) l:!~). 

l~ a c ti ~ 1 1 v t' J. u p l:.' 1 n c.: o ( p (J r· C::l l. (~ s <:d ,; o ~:\ 11 ~q.il 1 t " 1.1 u u 1 { . t LI 

d 1 f f e r ''· n t i a '\, l'" iH:: t, i,Jr.· '::! n T. 1 ·1 ·~ " "'' t r. <:. \. 1 :: " .:::1 • 1 J 'L 1 ·1 ~~ " d L~ l. "'- „„ " / " 1 '" 1 t: ..1 ,, l~ " 

po1 tio c1. · r11u ~;, f 1 u111 t l1 t: ':.>d l11 t:: L <:l~1J.1.. t:11vt:• lup1= i'11 u 11 :/ u 11 \•..:: J. ,1f.•c~> 111 c•'r l.iu 
c r e a t 1=? J c!E? p fH\ d e 11 t u 11 ·c h t~ t„ a t i (J 1; 1.-, ,~ 'L vJ t: c 1 1 '\, h t~ ' • d 'L ·c .„1 ,: 1„ " ,,, , , d r. i 1 " 

" d e l a y 11 
/ " I" e 1 l:.' .:~ s (~ " \l/ l 1 .1. c: h l 21 t e 1 u 1 1 111 "" ')i lh: d c:11 r1 1-' L·: 1 1 t.: L1 Li 'i ·1, 1 , „, u l·"'' 1 c.1 t LJ 1 • 

In e:nldition 'tl1t~ ii :..ts i c vdll.1c11t! 1„•<::tr,,, ,11 0 t t.· 1· l :..1 c.,Lt dL l 1,~J Lu 

I' l::.' J" Li 1 (! J. (::.'VI.:' J. LJ (" J. (ici J II l .' ':., !., , so und w1 t l1 tt1e ~.<~111e t::nv1.du~.·e to d11 
vulur11e l~vel may 1·· t~ p1'· t~se ntL?d L~1tht" 1 · 
t h e t td c: Im es~, o f t h e t! n v i::l ei p E! J. 1 11 t:." 

L: ,_\ 1.. i 1 

1 l 11~ 
IJ :; l.i:; :.\ 1 i u fl Ln:~ 1 ( 1 11 I' L u i.J l.i ) u I' 

Frequt: 11.:y ModuJ. .J Cll.l 1 

·111 t- o p l::.' r d 'Lu r 111 c:1j/ d !.:! f i 11 e l l 1 E; f u n c: t 1o11 c, r ~' 1 1.i \J f 1 t~ q La-.• 11 L. )' 

III u LI u 1 a l. J. (j l 1 \.) F t l 1 c~ ~. u Lind 7 l • t:: • t i 1 l.' d \} 1 r. ,,\ u f r 1·· ;I q ll t= ,, L / f 1 l.J 11'1 ·1, l 1 tc' 

lJ 2\ S l C in1t1e:d ~·1t c.l1 1.1 i:u· t1m e . !l t: 111ay t:h~ l.- 111t:: 1.l1 l! "-'c. J.UL'~• uf ll1L' 
„ p d r a 1T1 e t e r 1; .:: n J l h ~ .i r ~' c a l i~ • 
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l.J i 

~~ f-< t:.i c. c~ 1 l c l ~„ r t:: d t: ·i J. 1 1 ~ d r 1 l:: ( 1 L. ' · 1 "il ..:.: l LJ 1 .. • t:' r 1 u 11: -~~ l i . 1.,1 • t.\ 1 :/ 

·II- f~ (~ C .::;\ 1 1 d p t · e d i . C:\ \·) 1'1 f I· <~ '·1 t! 1 \ V l: • .J ~:O '" 

-X· D1·„ üv.1 c:1 11 tH\' fr~q ~ \\'-H!lop ·! 

-li· G e t c1 , H.! w i: r 1:: q ~ 1 1 v <-:! 1 o p tJ !' 1 · u 111 <~ : : t t! 1 · 11 1ei .L ~; u u , ...: .. : 

Tl 1e Dpt?ratol' Jl'1 c1y dt 1·11 s d:i. <;;, . r l: l-lun cl1<:1 11 qt:'r fl1t1tli i· /, l .u 111 l.11l 1l::.' , 

redraw , e tc. eac h p o1·· t :i. un of 'l. l'i •:: Ji ,,::. .L L ~J· <~l.J tH1'.n1 .Lo1.1t? . lh11 ~, .t ·:;; 

able to re s hape it t.l 1E• ~liC:lY l1 f~ J.1 kt:: :: . 111.::11, tl1L:· 1· r 1.:• 1 ~1 1· t~J.opt.~ c. <:111 
b e s t tH· e d i n a f r ~ q e 11 v td u p e t d b l ~ f <H 1.1 b d •:J t : 1..„ \,\ . , · u n , u t Li 1:· 
s a v e d o n d 1 s k u r ~· r i 1 1 t t · d o 1 i c:1 l 1 d r Li t. Li 1:.i .'>' • 1 1 l l , J. i 1 ·J ·t l 1 L! 1.v 1 , u l .:: 
proces~;, ll\l„ lud 1nq t1·1e s h,::1p~, r· (·.1\„ l1 ap,2 1 

11 1.l d , d 11 d p .,1stt~ ", th<~ 

u p e r a t CJ r 1 n "'' y l i _, t t~ 11 l. u t l 1 t~ ~' o u n d r L: J. ,. v .:.\ i 1 c. L· l i LI , \;.' I·· <.<I t J. ' · u J. .:.\ 1 f 1 '-"-1 
en velope editteJ. 
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Conver·s ion 

T h e o p e r a t o r m <~ y u s e t h l s f t~ .:. t Lir· t ! o f c u Tl v e r ~• J. o n ~; l.J y e d i t 1 n •;] 
t h e c o n v e r s i o n f lHI t: t i o 11 a s a p 1 l c c.~ L J. e • 

The possibl e conversiuns ar~ 

·ll· Am p 1 i tu Lt 8 1 · h e c o n v e r s i o n f u n c t 1 o 11 J 10 s c r 1 lh~ s t l'i t! 

* 

function of tl1 e actual anq„ol itude su w1dl: Ll versu~. tl1 t~ 

am p 1 i t u d l'? c a l c u 1 a t e J b y t l 1 L' s y s t e m . t:~ n <.ÜJ l 1! s s 1 r1 o u t 1"1 1 n 'd 
of the clmplitudes, inve r;:; i.ons , LiiffE.'l'' t:llt o;J<~.1ir1 s ~.oet 

area s etc. 

Freqlwncy --· lts the sc-u1H:• ""•S the a mplitud e J;u'L, for 
param e ter of the p·itch rath(H. tl1an tl1t! c:1 1raplitude . 
mc:\ y a l s o be used for t ran~; pus1tiu1 ·1 ~' E~tt. . 

the 
.J..t 

il- F'M ···- ~>i:ffl(-:! d~:i c.;.bove but, fo r the f 'M delt a ~; u ~„ ed lo a dd I 
s ubtrac:t f1· om the Lase frl:!quenc.y per tir11e. 

* l.-Javefor1r1 -· Dr~fi11it.ions of 1;i...wef o1'· 1r1 nu111b(1·s / f ..:.w111.L~~,; 

llJhich i s (.'.\ f unction >f tl1t~ <:\1i1plitude c.llld +' 11:qu .:.• 11c y d 1ld 

may '(,l'ius ch c:H1•;ie in c::1 non l1iH!·H - wc:1y. 

The oper .::\tor mc:1y cn:ate a n e ~v co1111t-rsion t.::1Ldt, l.11 U1 H:.' c>f t h e 
ways 

* Re ca 1 1 a p t· e de f i Tl e d c l n v l~ r· ~' :i. o n t a l.J 1 e „ 1· o 111 c.1 l i lJ t · .::1 t" y 
* f~ecc:\ll a pn~ drawn co11ver ::; 1u11 L ü l.1 .Le 
* Draw c. ... 11 ew Ctiliver sion tablt~ 

* Ci t: t a n e w c o n v e r s i o n t "' b 1 \:."! f r o n 1 l': : : t ~ n \ cd ~ u l lt' ,_ " 

The O~·ere:\ttJI" 1r1 dy e:1t hi s di -:. 'trt! lJ.lill c:t ·1 d 11 •:1 t~, 111c.alJ. 1· y , ccn11L11 1~ , 
r· e d r a w , e t c • e a c h p u t' t i o n u r t h e l:i.:b L L c u 1 1 v e ,„ s 1 u 1 1 c .et l i.l L' • 1 l 1 l.i:o 1 ~ 

able to reshape it tl1e way l1 e 111.: t~ s . T l1 ··n , the t.CJ l 1V l:! 1· :> lt:J1·1 l..c.dJ l ~ 

c a n be stored in a convf.~rs1on tati l t~ i" or u ~>d•.~e .l. c1tt21' u,1 , UI" l:Jl'.1 

s c1 v e d o n d i s k o r p r i Tl t l~ d o n a l 1 c:\ r d c o ~· · y • 

Wh e n t h i:? s y ~.; t e 11'1 d i !> p 1 a y s t t ·1 e f 1··· 1..:! q u ~: n a: y d n Li .-..11 f1 1:0 .1. i ·c u d 1-:) u f T, h e 
s o u n d w h i 1 e i t i ~; t 1 e a r c! , 1 t d i s p 1 a y ~. t l 1 l .· c1 L t u u 1 l.J 1 1 t: s , i . ~ . t l 1 e 
amplituJe and f'r equ~ 11c y df te r tt„1e L j Jlve1· siu 1i f'unL'L.i.1 11. 

!:>ee att.:H.l1n11.H1t { ·1) fo1' so1r1E: c.if t l1 t: fu11ct1u1 ~. I 111t:nlH~s i,.1 l11Ll1 
are availab.le i ·11 tl1tJ eJ1tor rnud e 
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T H E p L. {.\ y 

T h e p 1 a y p r o v i d e s c a p e:d.:i i l 1 t y t o o f:O t: 1 a t e <- 1 J 1.d c:1 )' l.11 (~ 

p i e c e s o f s o u n d t u •J e t h e r o r , a 1 l d t u n c t? • ·1 1 H~ p 1 d y 
var1ous 

01-•t.Lun 
incluJes the folluwin•::.i funt.tions; 

* Replay what wa s heard c.19a111 

* replay wh1J.e c:har19in9 the 1.oitc h 

* display (or not) the .:~ctual pit c l1 / an~·l1tudt- ~·J l'iile 

playing is performed 

* d e f i n e t l 1 e t i r11 e r s o f t h t> s o u 11 cl 

-!<· define 111 <.~ sk1n•;i •,;ilobal paramt::l.er!:-,, 
envelo1.:oe ,ttcinspusition, ~tc. 

e. tJ • Tl (J t- f'1 , 

* define a c lrn1· d of ic:one~;, per e<.:tc. 11 of tht::111 d"'f111"' 
its w.:~1v~form 

it~; e11v~lcipt.! 

i ts Fl''l 
its p1tch 
lt ~ 11ulurr11:.: 

f 1 C:l t 

it ~, tin1e pdrc.1n1 e ter !.1 
relt:' C:\s e an d FM pe riud 

: du r· C:1 t 1 o 1'1 , c:l t t .:~ l . 1„ , s u s t .::1111 , 

* de f in e t IH:' t o t<:d t i llH? o f t h t:! c: h o r d <H1 d l. t ~· 1 ~-· ~H! '(. i. t J. u ·11 

·II- p r i n t 0 l.I t C:\ h a Ir d C (J p y 0 f t h 0 c> t 1 l.I C t l.I Ir f~ () f" t l 1 l.' '::, u l.l fl L1 

page 

A typicc.d sotrnd structurt:! 
( the Real firne display ) 

Icons 

·12 "TAU'lAf<I<" ·- < c ) 

l o o I:: 1 i k e '(, l 1 t.! f 0 1 J. LI ~\1 l 1 1 q 



T H E : 0 1·1 P D S E 

The compose i s the systt:.o111' s c: umpound ~111i1cl1 

o p e r a t o r o p t i o n s o f c o n s t 1" u c. t i n •::J urn1 p 1 e :.: ~. €! q lH:! · t l d l 
pi LI iu1;;S 
!> d l.J. lld ~;. 

tl1i:.' 

Th e so und e 1 e 111 e n t s c t" e c.1 t e d e C.'1 1" l 1 er LI t i l i ;,.: in •.::J t 1, t.: L d 1 'l ti ,„. a 11 Li 
Play options, ""·n1L1 which are S dved C:!\S Wr.:\vefl)n1·1, ~~nv,;·ld fH:! , r.: l"l 
envelope, & c:onvt„rsio11 tables, :>uund ele:-1r1 e 11t.„ (lcc111~,), ·d1d c.l1urd ~, 

o f s e v e r a l e l e m e n t s 11 v e r t i c a l 1 y 11 
- 11·1 a y n u w l.i e L u 1 ri b i 1 1 f:! 1.l i n :::\ 

11 melodic 11 11 horizc111tal 11 i.1e:lttern. lhe opt.:ratur r11dy def1ne:-
specifically pe1" each ti111e slot whicht}ver elemei-1 ts ::11"· f~ armt:d, 
thi.:ir parameter ~. (if cl1an•_;Jed fror1 tl1e ori•,;,iincd) and tl1eir 
correlation . 

Tl1e c'\\VC:lilable ll1 <:dn fL1nc.ti.on s are C:\~i t'ollows 

* activate - plays the piec e defineJ 
* arm - ~·>t-.ich sou11d elements ... 11eiuld be e:1c:tivt:~ t 1:: ll 
* d i s p l a y - 1.v h i e1-, s ci und e l e 111 ~ 'il t <.:; s h o u l d L 2 1.l:t ::, p l a y l.! d 
·~ parc.'lmeters -· cl·1c:ln9t! at the ti11it: s lcit 

t ti e pi t c: t·1 , t h e v o l LlllH~ , t h e i uH1 , e 't 1: • 
* ti.me .. „ defines tl1e subjec:t t1n 1l~ sJ.ot 
·II- tt"etnspose 
* e:·:~•C:llHi or/and c:ontract t1 ·1e tin1<:! flo\•J 
* printout a hardc:opy 
* s <.'\ v e o r r e 1 o ad t h e c o n s t r· u c: t i o n f t„ o 111 d i s k 

Th u s , t h e o p e 1r d l o I" m a y c o n s t 1 · l c t v a 1·· l u LI ·:; s t l"l.i l: (, u n~ :> u f s 1Hl 1 i d 
and then, c l'idl 9e ~.1arc:1 111eter.i and/cir ictins anc1 bt.• a l.11 1: tu J. J. ~; te11 tu 
tt·1e resultin•] sound •:JE!IH?rated in ti'i1:: diff101r 011t l: on't10:-:t"' 
immedit:1tely, thus tunin•;J tlf. 111odifying lt \vith direct 1„t:." 1:.~Libc:1t:k. 

S e e e n c: l o s e d h e r· •~ w 1 l h :i. n f~ n c 1 u \, u r (~ ( · 1 ) l 1 ·1 t~ v =~~ r .1. o u ::i m •: 1 1 1.11: ::i 

available on the 3 1i'1 c:iin 111odes of cq.•t:·!I c::itiu n or1 tl1t:- i'.i~.1pJ.l~ l.lE~. 
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