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T h e y e a r 1 9 6 8 l o o m s l a rge in t h e soc ia l a n d pol i t ica l h i s t o r y 

of t h e t w e n t i e t h cen tu ry . T w o symbol i ca l ly s ignif icant 

e v e n t s of t h a t y e a r s u g g e s t t h a t 1 9 6 8 w a s a n o d a l p o i n t i n 

t h e a e s t h e t i c d e v e l o p m e n t of W e s t e r n m o d e r n i t y a s we l l . I n 

N o v e m b e r 1968 , t h e M u s e u m of M o d e r n A r t in N e w York 

p r e s e n t e d a n e x h i b i t i o n e n t i t l e d The Machine as Seen at 

the End of the Mechanical Age) A s t h e n a m e s u g g e s t s , 

t h i s w a s a p o i n t e d l y r e t r o s p e c t i v e v i e w of t h e m a c h i n e 

a s a t h e m e in t h e v i sua l a r t s . A r o u n d t h e s a m e t i m e , t h e 

I n s t i t u t e for C o n t e m p o r a r y A r t i n L o n d o n p r e s e n t e d a 

m u l t i m e d i a e x t r a v a g a n z a ca l l ed Cybernetic Serendipity, 

w h i c h f e a t u r e d a n a r r a y of e x p e r i m e n t a l v e n t u r e s i n t o 

a n e w a e s t h e t i c f ield i n f o r m e d b y t h e t h e n - c u t t i n g e d g e 

d i s c ip l i ne s of i n f o r m a t i o n t h e o r y a n d c y b e r n e t i c s . - B e t w e e n 

t h e m , t h e s e t w o c u l t u r a l p h e n o m e n a s igna l l ed a shift in 

t h e t e c h n o - a e s t h e t i c o r d e r of t h e t w e n t i e t h cen tu ry . T h e 

m a c h i n e , a s t h e q u i n t e s s e n t i a l s y m b o l of t h e t e c h n o l o g i c a l 

o rder , g a v e way, b o t h in t h e o r g a n i s a t i o n of soc i e ty a n d in 

t h e p o p u l a r i m a g i n a t i o n , t o t h e m o r e a b s t r a c t , c o n c e p t u a l , 

a n d r e l a t i ona l f ield of c o m p u t e r s , e l e c t r o n i c s , a n d 

c o m m u n i c a t i o n s n e t w o r k s . 

T h e m u s i c of R o l a n d K a y n ( 1 9 3 3 - 2 0 1 1 ) is a m o n g t h e 

m o s t p o w e r f u l a n d e n i g m a t i c p r o d u c t s of w h a t c o u l d b e 

ca l l ed t h e ' c y b e r n e t i c m o m e n t ' i n t w e n t i e t h - c e n t u r y c u l t u r e . 

K a y n ' s u n i q u e a n d i d i o s y n c r a t i c a p p r o a c h t o t h e p r o b l e m 

of c o m p o s i t i o n in t h e e l e c t r o n i c m e d i u m r e p r e s e n t s a 

r a d i c a l r e c o n c e p t i o n of t h e c r e a t i v e r o l e of t e c h n o l o g y 

a n d t h e l imi t s of m u s i c a l p e r c e p t i o n . W h a t K a y n ca l l ed 

' c y b e r n e t i c m u s i c ' is a p h e n o m e n o n of a c u t e i n t e r e s t for 

t h e h i s t o r y of e l e c t r o n i c m u s i c a n d h a s e n d u r i n g r e l e v a n c e 

for c o n t e m p o r a r y a r t i s t i c p r o d u c t i o n . T h i s b r i e f e s s a y is 

i n t e n d e d t o o u t l i n e t h e h i s to r i ca l a n d i n t e l l e c t u a l c o n d i t i o n s 

of K a y n ' s w o r k , t h e n a t u r e of h i s c o m p o s i t i o n a l m e t h o d , a n d 

t h e a e s t h e t i c c a t e g o r i e s t h a t m i g h t i n f o r m t h e s y m p a t h e t i c 

r e c e p t i o n of h i s m u s i c , w i t h a n e m p h a s i s o n t h e p e c u l i a r 

s e n s e of t e m p o r a l i t y m a n i f e s t e d in h i s w o r k s . B e c a u s e of t h e 

re la t ive ly f e w a c c e s s i b l e s o u r c e s of i n f o r m a t i o n o n K a y n ' s 

w o r k , t h i s is b y n e c e s s i t y a p r o v i s i o n a l s t u d y ; m a y it h e l p t o 

i n s p i r e m o r e f o u n d a t i o n a l w o r k o n K a y n a n d h i s mi l i eu . 3 

1. See Karl Gunnar Pontus Hulten, ed., The Machine as Seen at the End of the 
Mechanical Age (New York: Museum of Modern Art, 1968). 

2. See Jasia Reichardt, ed., Cybernetic Serendipity: The Computer and the Arts 
(London: Studio International, 1968). 

Colonize time. 
Why not? 131; 

T h e c y b e r n e t i c m u s i c p r o j e c t r e c e i v e d i t s in i t ia l i m p u l s e in 

1953 , w h e n Kayn , a y o u n g m u s i c i a n a n d u n i v e r s i t y s t u d e n t , 

c a m e i n t o c o n t a c t w i t h t h e p h i l o s o p h e r M a x B e n s e , a 

p r o f e s s o r a t t h e T e c h n i c a l U n i v e r s i t y i n S t u t t g a r t . I n s p i r e d 

b y t h e s e m i n a l w r i t i n g s of N o r b e r t W i e n e r , B e n s e b e c a m e 

a m o n g t h e first t o c h a n n e l t h e p r i m a r i l y A n g l o p h o n e 

d i s c ip l i ne s of c y b e r n e t i c s a n d i n f o r m a t i o n t h e o r y i n t o t h e 

i n t e l l e c t u a l b l o o d s t r e a m of t h e E u r o p e a n c o n t i n e n t . B e n s e 

w a s a l so a m o n g t h e first t h i n k e r s t o e x t e n d c y b e r n e t i c 

c o n c e p t s t o a r t a n d a e s t h e t i c s . I n a d d i t i o n t o p u b l i s h i n g 

a s e r i e s of b o o k s e n t i t l e d Aesthetica ( 1 9 5 4 - 6 0 ) , h e w a s 

ac t ive a s a c u r a t o r of e x h i b i t i o n s of c o m p u t e r a r t a n d 

c o n c r e t e poe t ry , a n d h e b e c a m e t h e g u r u of t h e ' S t u t t g a r t 

Schoo l ' , a n i n fo rma l g r o u p of a r t i s t s w o r k i n g in v a r i o u s 

m e d i a w h o s h a r e d a v is ion of a new, r a t i o n a l i s e d f o r m of 

a r t i s t i c e x p r e s s i o n m a d e p o s s i b l e b y ' s y s t e m s t h i n k i n g ' 

a n d c o m p u t e r t e c h n o l o g y 4 K a y n s p e n t t h r e e y e a r s in t h e 

B e n s e c i rc le a n d w a s d e e p l y i n f l u e n c e d b y h i s t e a c h e r ' s 

p r o j e c t of fus ing c y b e r n e t i c a n d a e s t h e t i c c o n c e p t s . H e 

l a t e r r e c o u n t e d , A t t h a t t i m e B e n s e ' s a p p r o a c h w a s a n 

i m p o r t a n t p o i n t of d e p a r t u r e , b e c a u s e w i t h h i s m e t h o d of 

analys is , w h e t h e r o n e w a s a n a r c h i t e c t o r a c o m p o s e r , o n e 

g a i n e d t h e abi l i ty t o a p p r o a c h t h e c r e a t i v e e n g a g e m e n t 

w i t h t h e m a t e r i a l in a n o b j e c t i v e w a y ' . 5 

B e n s e b e l i e v e d t h a t c y b e r n e t i c n o t i o n s of i n f o r m a t i o n 

a n d e n t r o p y c o u l d b e n o r m a t i v e l y a p p l i e d t o t h e p r o d u c t i o n 

of a e s t h e t i c p r o d u c t s , w h a t h e c a l l e d ' t h e p r o g r a m m i n g of 

b e a u t y ' . H e d i s t i n g u i s h e d b e t w e e n t w o a s p e c t s of a e s t h e t i c 

w o r k : t h e first is w h a t h e ca l l ed ' ana ly t i ca l a e s t h e t i c s ' , in 

w h i c h ' a e s t h e t i c i n f o r m a t i o n [is] d e s c r i b e d in a b s t r a c t 

( m a t h e m a t i c a l ) t e r m s ' . B e n s e c a l l e d t h e s e c o n d p h a s e 

' g e n e r a t i v e a e s t h e t i c s ' , in d e l i b e r a t e (if i m p r e c i s e ) a n a l o g y 

t o t h e ' g e n e r a t i v e g r a m m a r ' d e v e l o p e d c o n t e m p o r a n e o u s l y 

b y N o a m C h o m s k y 6 Th i s , s t r i c t ly s p e a k i n g & poetics 

o r t e c h n i q u e of a r t i s t i c c r e a t i o n , B e n s e de f ines a s ' t h e 

artificial p r o d u c t i o n of p r o b a b i l i t i e s of i n n o v a t i o n o r 

3. In addition to the sources cited throughout this essay, the reader is referred to the 
following article by Kayn: 'Komponieren zwischen Computer und Kybernetik', 
inMelos / Neue Zeitschrift fur Musik 3 (1977), pp. 22-27. 

4. Elisabeth Walther, 'Max Bense und die Kybernetik', http://www.stuttgarter-schule.de/ 
bensekybernetik.htm (accessed 19 April 2010). 

5. Roland Kayn, liner notes, Tektra, Colosseum LP COL 1479. 
6. Max Bense, 'Projekte generativer Asthetik', in Aesthetica: Einfuhrung in die neue 

Aesthetik, 2nd edition (Baden-Baden: Agis Verlag, 1982), p. 333. 
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d e v i a t i o n f r o m t h e n o r m ' . T h r o u g h t h e s e m e t h o d s , B e n s e 

b e l i e v e d t h a t ' t h e i m p r o b a b i l i t y of a e s t h e t i c s t a t e s c a n b e 

p r o d u c e d m e c h a n i c a l l y t h r o u g h a m e t h o d i c a l c o m b i n a t i o n of 

p l a n n i n g a n d c h a n c e . In t h i s w a y t h e d e m a n d t h a t a e s t h e t i c 

o b j e c t s h a v e t o satisfy - namely , t o b e u n p r e d i c t a b l e - is 

p r e c i s e l y c o m b i n e d w i t h t h e i r p l a n n e d c o n s t r u c t i o n ' . 7 

In t h i s i d e a of p l a n n e d u n p r e d i c t a b i l i t y w e f ind 

t h e first c ruc i a l i n f l u e n c e o n K a y n ' s d e v e l o p i n g v i s ion of 

c y b e r n e t i c m u s i c . In t h e d e c a d e fo l lowing t h e t i m e s p e n t 

w i t h M a x B e n s e , K a y n t r a v e r s e d t h e e x t r e m e s of a v a n t - g a r d e 

m u s i c a l p r o d u c t i o n , f rom t h e r i g o r o u s o r d e r of s e r i a l i sm t o 

t h e a n a r c h i c p l a y of f ree i m p r o v i s a t i o n . S o o n af te r h i s f irst 

m e e t i n g w i t h B e n s e , K a y n c a m e i n t o c o n t a c t w i t h H e r b e r t 

E i m e r t a t t h e S t u d i o for E l e c t r o n i c M u s i c of t h e N W D R 

( N o r t h w e s t G e r m a n R a d i o ) in C o l o g n e . K a y n w a s f a s c i n a t e d 

b y t h e s o n i c p o t e n t i a l a f fo rded b y t h e n e w t e c h n o l o g i e s , 

b u t h e f o u n d t h e s t u d i o ' s d o m i n a n t se r ia l i s t a e s t h e t i c 

t o o r e s t r i c t i ve . H e v i s i t e d o t h e r s t u d i o s in t h e fol lowing 

y e a r s , b u t w a s c o n s i s t e n t l y f r u s t r a t e d b y t h e t e c h n o l o g i c a l 

l im i t a t i ons h e e n c o u n t e r e d , a n d w a s u n a b l e t o r ea l i se a n y 

c o m p l e t e d w o r k s . F o r t h e n e x t t e n y e a r s , K a y n f o c u s e d 

p r i m a r i l y o n i n s t r u m e n t a l c o m p o s i t i o n . In Ber l in in t h e l a t e 

1 9 5 0 s h e s t u d i e d w i t h Bor i s Blacher , w h o s e m a t h e m a t i c a l 

a p p r o a c h K a y n c r e d i t e d w i t h p u s h i n g h i m t o w a r d ' s t a t i s t i ca l 

c o m p o s i t i o n ' . S e v e r a l of K a y n ' s w o r k s for p i a n o , c h a m b e r 

e n s e m b l e , a n d o r c h e s t r a w o u l d b e p r e m i e r e d in D a r m s t a d t 

in t h e c o r n i n g y e a r s . A l t h o u g h h e w o u l d c o n t i n u e t o w r i t e 

for c o n v e n t i o n a l i n s t r u m e n t a l e n s e m b l e s , K a y n ' s focus w a s 

shif t ing e l s e w h e r e . 

In 1964 , K a y n b e c a m e o n e of t h e ini t ia l m e m b e r s 

of t h e G r u p p o di I m p r o w i s a z o n e N u o v a C o n s o n a n z a , a 

R o m e - b a s e d co l l ec t ive of c o m p o s e r - m u s i c i a n s d e d i c a t e d t o 

i m p r o v i s a t o r y p e r f o r m a n c e i n s p i r e d b y f ree jazz , a l e a to r i c 

m u s i c , a n d e x t e n d e d i n s t r u m e n t a l t e c h n i q u e . N u o v a 

C o n s o n a n z a w a s f o u n d e d b y t h e I t a l i an c o m p o s e r F r a n c o 

Evange l i s t i , w h o e n v i s i o n e d co l l abo ra t i ve i m p r o v i s a t i o n a s 

a n e s c a p e f r o m t h e d e a d e n d in w h i c h t h e c lass ica l t r a d i t i o n 

f o u n d itself. K a y n ' s m e m b e r s h i p in t h e g r o u p s igna l l ed h i s 

7. Bense, p. 337. The best English-language introduction to the potential musical 
applications of Bense's aesthetics is found in M. J. Grant, Serial Music, Serial 
Aesthetics: Compositional Theory in Post-War Europe (Cambridge: Cambridge 
University Press, 2001), pp. 146-49. Grant highlights the connection between 
information theory and serialism, but makes no mention of Roland Kayn. 
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g r o w i n g d i s sa t i s f ac t ion w i t h t h e a v a n t - g a r d e ' c o m p o s e d 

m u s i c ' s c e n e . I t a lso a l l o w e d for a d e e p e r e n g a g e m e n t w i t h 

t h e q u e s t i o n of h o w t o i m p l e m e n t c y b e r n e t i c m e t h o d s in 

m u s i c . T h e c o n c e p t w a s c e r t a i n l y in t h e a i r a t t h e t i m e : 

E v a n g e l i s t i e v e n u s e d t h e t e r m ' c y b e r n e t i c ' t o d e s c r i b e t h e 

d y n a m i c s of l i s t en ing a n d r e a c t i o n b e t w e e n t h e m e m b e r s 

in live p e r f o r m a n c e . B u t K a y n b e c a m e f r u s t r a t e d w i t h 

t h e g r o u p ' s l ack of a ' t h e o r e t i c a l f o u n d a t i o n ' , w h i c h l e d 

t o i t s m e m b e r s falling b a c k o n m u s i c a l c l i ches . H e left t h e 

g r o u p in 1 9 6 8 a n d l a t e r a t t r i b u t e d h i s d e p a r t u r e t o h i s 

inabi l i ty t o i n t r o d u c e c y b e r n e t i c m e t h o d s i n t o t h e g r o u p ' s 

i m p r o v i s a t o r y f r a m e w o r k . 8 

K a y n ' s d i s i l lu s ioned d e p a r t u r e f r o m N u o v a 

C o n s o n a n z a w a s t h e p a s s a g e f rom a n earl ier , e x p l o r a t o r y 

p h a s e of h i s c a r e e r i n to t h e m a t u r e p e r i o d in w h i c h h i s 

l o n g - g e r m i n a t i n g n o t i o n s of c y b e r n e t i c m u s i c finally t o o k 

s h a p e . F o r Kayn , c y b e r n e t i c m u s i c w a s n o t h i n g l e s s t h a n 

a n e w s t a g e in t h e d e v e l o p m e n t of e l e c t r o a c o u s t i c a r t . H e 

p r e s e n t e d t h e h i s t o r y of t h e m e d i u m in five d i s t i n c t p h a s e s , 

b e g i n n i n g in t h e ea r ly t w e n t i e t h c e n t u r y a n d c u l m i n a t i n g 

w i t h h i s o w n c o n t r i b u t i o n c i r c a 1970 : 

- E l e c t r o - i n s t r u m e n t a l m u s i c E x t e n s i o n a n d 

m u l t i p l i c a t i o n of t h e n a t u r a l i n s t r u m e n t a l s o u n d s b y 

m e a n s of e l e c t r o - a c o u s t i c a g g r e g a t e s . I n c o r p o r a t i o n 

of n e w i n s t r u m e n t a l t e c h n i q u e s of p l ay ing a n d 

a r t i c u l a t i o n . 

- C o n c r e t e m u s i c S t u d i o p r o c e s s i n g of e x i s t i n g 

s o u n d s a n d no i se s , a l so of i n s t r u m e n t a l a n d v o c a l 

or igin . 

- E l e c t r o n i c m u s i c E l e c t r o - a c o u s t i c s o u n d s y n t h e s i s , 

o b t a i n e d f rom e l e c t r o n i c osc i l l a t ion e l e m e n t s . 

D i s c o v e r y of n e w c o n n e c t i o n s b e t w e e n m a t e r i a l , 

t i m e , s t r u c t u r e , s p a c e . 

- C o m p u t e r m u s i c A u t o m a t i o n , c h a n c e , p r o g r a m . 

Logica l a n d m a t h e m a t i c a l o p e r a t i o n s . 

- C y b e r n e t i c m u s i c P r o c e s s plarLning, f e e d b a c k 

loops , c o n t r o l p r o c e s s e s . S u s p e n s i o n of t h e 

o p p o s i t i o n of a u t o m a t i c ( ' d e a d ' ) a n d a n t h r o p o e t i c 

( ' l iv ing ' ) s y s t e m s . 9 

8. Roland Kayn, liner notes, Infra, Colosseum LP SM 1478. 
9. Roland Kayn, liner notes, Simtdtan, Colosseum LP SM 1473. 
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By t h e l a t e 1960s , of c o u r s e , t h e first t h r e e of t h e s e 

p h a s e s w e r e a l r e a d y h i s to r ica l . Ironically, g i v e n t h e s t r o n g 

a s s o c i a t i o n b e t w e e n c y b e r n e t i c s a n d t h e c o m p u t e r , 

K a y n d e f i n e d c y b e r n e t i c m u s i c p r i m a r i l y in o p p o s i t i o n 

t o c o m p u t e r m u s i c . A l t h o u g h c o m p u t e r - p r o g r a m m e d 

p r o c e s s e s a l l o w e d for a m o r e p r e c i s e c o n t r o l of s o u n d 

e v e n t s , t h i s w a y of w o r k i n g w a s still b a s e d o n t h e 

s t r a i g h t f o r w a r d e x e c u t i o n of d i r ec t ives , w i t h t h e h u m a n 

p e r f o r m e r m o r e o r l e s s r e p l a c e d b y t h e c o m p u t e r . F o r 

Kayn , c o m p u t e r m u s i c r e p r e s e n t e d n o t h i n g m o r e t h a n 

a n e x t e n s i o n of t h e e s sen t i a l l y d e t e r m i n i s t i c a p p r o a c h 

e m b o d i e d in t h e c lass ica l e l e c t r o n i c s t u d i o : 

T h e r e is still n o c o m p u t e r m u s i c c a p a b l e of a c h i e v i n g 

t h e h i g h d e g r e e of a r t i s t i c q u a l i t y u l t i m a t e l y 

d e m a n d e d of it, a s e x i s t i n g p r o g r a m m i n g l a n g u a g e s 

a r e still t o o l i m i t e d in t h e i r c a p a c i t y t o s i m u l t a n e o u s l y 

s y n t h e s i z e t h e l a rge n u m b e r s of i nd iv idua l o p e r a t i o n s 

impl ic i t i n t h e u n d e r l y i n g ' a e s t h e t i c p r o g r a m ' . [ . . . ] 

A l t h o u g h it is t h e g e n e r a l a i m of t h e c o m p o s e r t o 

o p e r a t e t h e c o m p u t e r in k e e p i n g w i t h h i s o w n 

ob jec t ives , t h i s s i t u a t i o n is i n f l u e n c e d b y a f e e d b a c k 

effect, i .e., a sub l i rn ina l t e n d e n c y o n t h e p a r t of t h e 

o p e r a t o r t o t h i n k in m e c h a n i c a l t e r m s . T h e t e n s i o n 

b e t w e e n t h e s e t w o p r o c e s s e s c r e a t e s p r o b l e m s of t h e 

r e l a t i o n s h i p b e t w e e n t e c h n o l o g y a n d creat ivi ty, w h i c h 

c a n on ly b e so lved b y a s y s t e m a t i c e v a l u a t i o n 

of a e s t h e t i c ca t ego r i e s . 1 0 

K a y n ' s c h a r a c t e r i s a t i o n of c o m p u t e r m u s i c w a s s o m e t h i n g 

of a n o v e r - g e n e r a l i s a t i o n , i gno r ing t h e w o r k of c o m p o s e r s 

s u c h a s I a n n i s X e n a k i s , H e r b e r t B r i i n a n d P i e t r o Gross i , 

w h o w e r e p u r s u i n g n o n - d e t e r m i n i s t i c c o m p o s i t i o n a l 

a p p l i c a t i o n s of t h e c o m p u t e r . B u t K a y n ' s c r i t i q u e of 

c o m p u t e r m u s i c s e r v e d t o h igh l igh t h i s o w n c o m p o s i t i o n a l 

p r o g r a m m e , w h i c h h e e n v i s i o n e d a s a f u n d a m e n t a l l y 

n e w p a r a d i g m in t h e h i s t o r y of m u s i c . W h i l e c o m p u t e r 

m u s i c r e q u i r e d t h e c o m p o s e r t o f o r m u l a t e h i s t h o u g h t s 

in a p r o g r a m m i n g l a n g u a g e , w h i c h is t h e n e x e c u t e d in a 

m a n n e r a n a l o g o u s t o t h e p e r f o r m a n c e of t h e t r a d i t i o n a l 

10. Roland Kayn, liner notes, Elektroakustische Projekte, Colosseum LP SM 1474. 

Roland Kayn, 1970s. 
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Roland Kayn, cover LP Tektro, 1984. 
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Roland Kayn, cover of the LP Simultan, 1970-72. 
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Roland Kayn, cover of the LP Makro Nil, 1977. 
Images © courtesy of Use Kayn. 
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Roland Kayn, score for Allotropie, for multiple instrumental formations, 1962-64, reproduced on the insert 
of the LP issue of Tektra. Image © courtesy of Use Kayn. 
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Roland Kayn, page from the score of Allotropie, for multiple instrumental formations, 1962-64. 
Image © courtesy of Use Kayn. 
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Roland Kayn, 'Adaption', page from the score of Engramme, 1972-74, reproduced on the insert of the LP issue 
of Tektra. Image © courtesy of Use Kayn. 

Roland Kayn, score for Cybernetics, sign memory and control system, reproduced on the insert of the LP 
Elektroakustische Projekte I. Image © courtesy of Use Kayn. 
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Music computer, early 1970s. Photo on the insert of the LP issue of Simultan. Courtesy of Use Kayn. 

Studio 2 (or 3), Institute of Sonology, Utrecht, late 1960s, early 1970s. Unknown photographer. 
Image courtesy of Use Kayn. 
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m u s i c a l s c o r e , c y b e r n e t i c m u s i c i s b a s e d i n s t e a d o n ' a 

g e n e r a t i v e p r o c e s s in w h i c h e x i s t i n g s o u n d m a t e r i a l s a r e 

fed b a c k u p o n t h e m s e l v e s in o r d e r t o c r e a t e d e v i a t i o n s 

f rom t h a t w h i c h c a m e before ' . 1 1 In i t s s i m p l e s t form, t h i s 

p r o c e s s b e g e t s on ly cycl ical v a r i a t i o n - ' n e g a t i v e f e e d b a c k ' , 

w h i c h a i m s for e q u i l i b r i u m a n d stabili ty, typ i f ied b y t h e 

q u o t i d i a n t e c h n o l o g y of t h e t h e r m o s t a t . B u t a s m o r e 

i n f o r m a t i o n is i n t r o d u c e d i n t o t h e s y s t e m , t h e m o r e 

u n p r e d i c t a b l e i t s b e h a v i o u r b e c o m e s . T h e n o n - l i n e a r i t y 

of c y b e r n e t i c s y s t e m s a l lows t h e m u s i c t o b r e a k o u t of 

r e g u l a t e d cycl ical p a t t e r n s a n d p e r f o r m ' s u d d e n j u m p s ' 

f r o m o n e s t a t e t o ano the r . 1 2 T h e i n t e r w e a v i n g of i n p u t s 

a n d o u t p u t s c r e a t e s pos i t i ve f e e d b a c k , a s s igna ls c r i s s c r o s s 

t h e s y s t e m a n d r e d o u b l e u p o n t h e m s e l v e s , c a u s i n g 

u n f o r e s e e a b l e t r a n s f o r m a t i o n s : t h i s b r i n g s a b o u t ' t h e 

i m m e n s e e x p a n s i o n of t h e a c o u s t i c d o m a i n . . . w h i c h c a n 

n e i t h e r b e i m a g i n e d n o r a t t a i n e d t h r o u g h o t h e r t h a n 

c y b e r n e t i c m e a n s ' . 1 3 

T h e s e r a t h e r a b s t r a c t a e s t h e t i c p o s t u l a t e s b e g i n 

t o m a k e s e n s e on ly in t h e c o n t e x t of t h e i r t e c h n o l o g i c a l 

r ea l i s a t ion . T h i s r e q u i r e s a br ie f r e t u r n t o K a y n ' s b i o g r a p h y 

In 1970 , h e t o o k a p o s i t i o n as a p r o g r a m m e d i r e c t o r 

a t t h e G o e t h e I n s t i t u t e in A m s t e r d a m , r e l o c a t i n g t o 

t h e N e t h e r l a n d s , w h e r e h e w o u l d s p e n d t h e r e s t of h i s 

c r e a t i v e life. In t h e s a m e year , h e w a s i n v i t e d t o w o r k a t 

t h e e l e c t r o n i c m u s i c s t u d i o of t h e I n s t i t u t e of S o n o l o g y in 

U t r e c h t , w h e r e h e j o i n e d t w o o t h e r G e r m a n e x p a t r i a t e 

c o m p o s e r s , Go t t f r i ed M i c h a e l K o e n i g a n d K o n r a d B o e h m e r . 

O v e r t h e c o u r s e of a d e c a d e of w o r k a t t h e I n s t i t u t e 

of Sonology, K a y n c r e a t e d a s e r i e s of e l e c t r o a c o u s t i c 

c o m p o s i t i o n s in w h i c h h e e l a b o r a t e d h i s c o n c e p t of 

c y b e r n e t i c m u s i c : Monades ( 1 9 7 1 ) , Simultan ( 1 9 7 0 - 7 2 ) , 

Eon ( 1 9 7 5 ) , Makro I-III ( 1 9 7 7 ) , Infra ( 1 9 7 9 - 8 0 ) , a n d 

Tektra ( 1 9 8 0 - 8 2 ) . Ironically, t h o u g h t h e I n s t i t u t e w o u l d 

b e c o m e w e l l - k n o w n in t h e m i d - 1 9 7 0 s b e c a u s e of t h e 

c o m p u t e r p r o g r a m s for a l g o r i t h m i c c o m p o s i t i o n a n d digi ta l 

s o u n d s y n t h e s i s d e v e l o p e d b y Koen ig , B a r r y T r u a x , a n d 

o t h e r s , it w a s t h e s t u d i o ' s a n a l o g u e e q u i p m e n t t h a t m a d e 

p o s s i b l e K a y n ' s l o n g - a w a i t e d r e a l i s a t i o n of c y b e r n e t i c 

11. Kayn, Infra. 
12. Kayn, Elektroakustische Projekte. 
13. Kayn, Tektra. 
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mus ic . 1 4 In t h e l a t e 1960s , t h e s t u d i o h a d b e e n o u t f i t t e d 

w i t h a s o p h i s t i c a t e d v o l t a g e - c o n t r o l s y s t e m of m o d u l a r u n i t s , 

s u c h a s osc i l la tors , fil ters, e n v e l o p e g e n e r a t o r s , a n d logic 

c i r cu i t s . A t t h e c e n t r e of t h i s c o n f i g u r a t i o n w a s a ' va r i ab le 

f u n c t i o n g e n e r a t o r ' , e s sen t i a l l y a p r i m i t i v e s e q u e n c e r t h a t 

c o u l d b e p r o g r a m m e d t o s t o r e a s e r i e s of v o l t a g e s t h a t 

w e r e t h e n u s e d t o c o n t r o l t h e v a r i o u s c o m p o n e n t s in t h e 

s t u d i o . In K a r l h e i n z E s s l ' s w o r d s , w i t h t h i s e q u i p m e n t ' o n e 

c o u l d i m p l e m e n t a n a l g o r i t h m t h a t p r o d u c e d s o u n d in r e a l 

t i m e ' . 1 5 In t h e U t r e c h t s t u d i o , K a y n c o u l d m a p o u t s o n i c 

s c e n a r i o s w h o s e r e s u l t s w o u l d b e n e i t h e r fully r a n d o m 

n o r fully p r e d e t e r m i n e d , b u t r a t h e r ' g u i d e d ' o r ' s t e e r e d ' 

i n t h e e t y m o l o g i c a l spi r i t of c y b e r n e t i c s . T h i s w a s t h e 

t e c h n o l o g i c a l b a s i s of w h a t K a y n ca l l ed t h e ' p r o g r a m m i n g 

of t h e u n p r o g r a m m a b l e ' : c o n f i g u r a t i o n s w h o s e t e m p o r a l 

d e v e l o p m e n t w a s u n f o r e s e e a b l e o n t h e b a s i s of t h e i r ini t ia l 

c o n d i t i o n s , i n c l u d i n g e v e r y t h i n g f r o m t h e f u n d a m e n t a l s o u n d 

m a t e r i a l , w h i c h d e t e r m i n e d t h e s o n i c c h a r a c t e r of t h e m u s i c , 

t o t h e i n t e r c o n n e c t i o n s a n d f e e d b a c k loops , w h i c h g o v e r n e d 

in a g e n e r a l w a y h o w t h e p i e c e w o u l d unfo ld . Mus ico log i s t 

F r a n s v a n R o s s u m d e s c r i b e d K a y n ' s m e t h o d : 

[Kayn ' s ] e l e c t r o n i c p i e c e s s t a r t b y de f in ing a n e t w o r k 

of e l e c t r o n i c e q u i p m e n t . T h e n a t u r e of t h e n e t w o r k , 

a n d i t s i n h e r e n t p o t e n t i a l , p l a y a l a rge ro le in 

d e t e r m i n i n g t h e a u d i b l e r e s u l t . N e x t , t h e c o m p o s e r 

co l l a t e s t h e b a s i c i n f o r m a t i o n a b o u t t h i s n e t w o r k a n d 

d e v e l o p s a s y s t e m of s igna l s o r c o m m a n d s t h a t it c a n 

o b e y a n d e x e c u t e . T h e s e h a v e t o b e i n c o r p o r a t e d in 

a s y s t e m of con t ro l l e r s , a d j u s t m e n t s , a n d o p e r a t i o n s , 

w h i c h c a n r ea l i s e t h e c o m p o s i t i o n . T h i s d e m a n d i n g 

w o r k m a y t a k e y e a r s of c o n s t r u c t i o n a n d t e s t s , a n d 

w h e n t h e s y s t e m is a c t i v a t e d , t h e r e s u l t i n g c o m p o s i t i o n 

is r e c o r d e d t o t a p e on ly o n c e f r o m t h e b e g i n n i n g t o 

t h e e n d . [ . . . ] T h e c o m p o s e r p r e s e n t s h i s m u s i c a s a n 

14. From 1967 to 1969 Koenig, who had become artistic director of the Institute in 
1964, composed a set of works, namely his eight Funktionen (Functions), that 
likely have the closest genetic relations to Kayn N cybernetic music. Koenig used 
the function generator to automate the production of sound material by applying its 
control signals to various inputs and recording the results, which were later spliced 
together to form completed compositions. 

15. Karlheinz Essl, 'Algorithmic composition', in The Cambridge Companion to 
Electronic Music, eds. Nick Collins and Julio d'Escrivan (Cambridge: Cambridge 
University Press, 2007), p. 123. 
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