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PREFACE 

"Where else can you l i s ten  to a philosopher and a cybernet ic is t  discussing the 

nature of time?" exclaimed enthus iast ica l ly  one of the part ic ipants to WOPPLOT 86. 

His reaction characterizes best the s p i r i t  of the workshop. Three years a f te r  

WOPPLOT 83 (which was published as Vol. 196 of Springer Lecture Notes in Physics) we 

decided to hold another workshop. Our aim was to co l lec t  some current work as well 

as some future perspectives of para l le l  processing in order to get some feel ing 

for  the necessary technological developments. 

Si l icon technology, in par t icu lar  in connection with molecular beam epitaxy, could 

provide for  more local memory and more connections in the course of the next years, 

even i f  many problems have s t i l l  to be solved. A possible competitor is molecular 

e lectronics;  but with structures in s i l i con gett ing smaller and smaller i t  might 

be d i f f i c u l t  for  molecular electronics to catch up. 

One of the basic questions of paral le l  processing is that of the organizational 

structure, which - up to now - is more dictated by technology than by needs. How- 

ever, since the invention of structured design and object-oriented programming i t  

has become clear that there ought to be an int imate re lat ionship between problem 

structure, logical  structure, and organizational structure. 

A structure that occurs frequently is hierarchical organization ("pyramid archi tec- 

ture") .  I t  is also the only one for  which a closed, consistent theory ex is ts ,  at 

least in the case of equi l ibr ium. 

Whereas the state of the a r t  concerning SlMD machines is quite sat is fac tory ,  a 

general concept for  MIMD machines is s t i l l  missing. That such machines should 

ex is t  is suggested at least  by considering the brain. Mental representations are 

therefore of in terest  also for  para l le l  processing. Furthermore, the above-mentioned 

connection between structure and logics may suggest that we cannot expect MIMD 

machines to work in the framework of Boolean logics. 

In spite of many open questions (including that of p a r a l l e l i z a b i l i t y )  paral le l  

computation is already being applied to many pract ical  problems, mainly in 

physics and in image processing. 



IV 
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