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The a d d i t i o n  of h a r d w a r e  a c c e l e r a t o r s  t o  
d e s i g n  a u t o m a t i o n  a p p l i c a t i o n s  has  been  
e n t h u s i a s t i c a l l y  r e c e i v e d  by the  
e n g i n e e r i n g  communi ty .  However ,  t h i s  new 
m a r k e t  r a i s e s  n o v e l  i s s u e s  which  w i l l  be 
a d d r e s s e d  in  t h i s  p a n e l .  

The e o s t / p e f o r m a n c e  b e n e f i t s  of  m a c h i n e s  
such  as  t h e  MegaLOGICIAN, PMX,  Z y e a d ,  
R e a l C h i p ,  R e a l F a s t ,  and the  C a l a y  r o u t e r  
p r o v e  t h e  v i a b i l i t y  of p u s h i n g  t i m e  
consuming  s o f t w a r e  a l g o r i t h m s  down i n t o  
s p e c i a l i z e d  h a r d w a r e .  To d e t e r m i n e  t h e  
f e a s i b i l i t y  of  u s i n g  t h i s  a p p r o a c h  f o r  a 
p a r t i c u l a r  p r o d u c t  t h e r e  a r e  s e v e r a l  
i s s u e s  e n g i n e e r s  must  c o n s i d e r ,  i n c l u d i n g :  
• What p r o d u c t  f u n c t i o n s  need to  be 
a c c e l e r a t e d ?  
• How g e n e r a l  p u r p o s e  s h o u l d  the  
a c c e l e r a t o r  be? 
• How much s h o u l d  i t  c o s t ?  
• How f a s t  s h o u l d  i t  run?  
s How w e l l  can i t  be i n t e g r a t e d  w i t h i n  
t h e  u s e r v s  e x i s t i n g  d e s i g n  e n v i r o n m e n t ?  

P e r f o r m a n c e  T r a d e o f f s  

As w i t h  any d e s i g n  
c o n s t r a i n t s  i n t e r a c t  w i t h  
c o m p l i c a t e d  ways .  

Raw p e r f o r m a n c e  a l o n e  i s  
Par  e x a m p l e ,  a two s t a t e  

p r o b l e m ,  t h e s e  
each  o t h e r  in  

no t  s u f f i c i e n t .  
l o g i c  s i m u l a t o r  

i s  u s e l e s s  no m a t t e r  how f a s t  i t  r u n s .  To 
t a i l o r  t he  s o l u t i o n  t o  meet  c u s t o m e r  
n e e d s ,  you must  f i r s t  f u l l y  u n d e r s t a n d  the  
e u s t o m e r V s  p r o b l e m .  

For  a g i v e n  a l g o r i t h m ,  a g e n e r a l  p u r p o s e  
m a c h i n e  o f f e r s  lower  p r i c e / p e r f o r m a n c e  
t han  a s p e c i a l  p u r p o s e  m a c h i n e .  However ,  
o v e r s p e c i a l i z a t i o n  may l e a d  t o  a p r o d u c t  
which  c a n n o t  be u p g r a d e d  as  t he  a l g o r i t h m s  
i t  i m p l e m e n t s  a r e  r e f i n e d .  For  e x e m p l e ,  a 
s i m u l a t o r  i m p l e m e n t i n g  a n i n e  s t a t e  model  
may no t  be a b l e  to  be u p g r a d e d  t o  t w e l v e  
s t a t e s  i f  t h e  h a r d w a r e  i s  o v e r s p e c i a l i z e d .  
Tom Blank  from S t a n f o r d  U n i v e r s i t y  and 
J a c k  Kohn from IBM w i l l  p r o v i d e  i n s i g h t  
i n t o  t h e  g e n e r a l  p u r p o s e  v s .  s p e c i a l  
p u r p o s e  a r g u m e n t .  

A d d i t i o n a l l y ,  a more g e n e r a l  p u r p o s e  p i e c e  
of  h a r d w a r e  may be a b l e  t o  a e c e l e r a t e  
o t h e r  a l g o r i t h m s  in  t h e  d e s i g n  e n v i r o m e n t .  
For  e x a m p l e ,  a b i t  map m a c h i n e  may be a b l e  
t o  h a n d l e  b o t h  r o u t i n g  and DRC. T h u s ,  a 
more g e n e r a l  p u r p o s e  a r c h i t e c t u r e  can  
r e d u c e  t h e  t o t a l  d e s i g n  t i m e  more t h a n  a 
s i n g l e  s p e c i a l  p u r p o s e  m a c h i n e .  Dave 
MeCubbrey f rom the  E n v i r o m e n t a l  R e s e a r c h  
I n s t i t u t e  of M i c h i g a n  w i l l  d i s c u s s  t h e  
M i c h i g a n  E n v i r o m e n t a l  a p p r o a c h ,  which  
i d e a l l y  i l l u s t r a t e s  t h i s  t r a d e o f f .  

I n t e g r a t i n g  the  S o l u t i o n  

S o f t w a r e  d e v e l o p m e n t  i s  f r e q u e n t l y  t he  
b o t t l e n e c k  in  i n t e g r a t i n g  an a c c e l e r a t o r  
i n t o  t h e  d e s i g n  e n v i r o n m e n t .  I f  t h e  
p r i m i t i v e  c o n c e p t s  of  t h e  a l g o r i t h m  do not  
map w e l l  t o  t h e  o p e r a t i o n s  s u p p o r t e d  by 
t h e  a r c h i t e c t u r e ,  i n t e g r a t i o n  may p r o v e  
i m p o s s i b l e .  In a d d i t i o n ,  w i t h o u t  a d e q u a t e  
s u p p o r t  t o o l s  from the  v e n d o r ,  d e v e l o p m e n t  
and m a i n t e n e n e e  of  s u p p o r t  s o f t w a r e  
becomes t h e  r e s p o n s i b i l i t y ,  h e a d a c h e ,  and 
b o t t l e n e c k  of  t h e  c u s t o m e r .  

The i m p l e m e n t a t i o n  of  h a r d w a r e  
a c c e l e r a t o r s  in  t h e  c o m m e r c i a l  e n v i r o n m e n t  
w i l l  be d i s c u s s e d  by Rum Ban in  of D a i s y  
S y s t e m s ,  d e v e l o p e r s  of t h e  MegaLOGICIAN, 
and by J ack  Goodhue of  B o l t ,  B e r a n e k ,  & 
Newman, t h e  i n v e n t o r s  of  t he  b u t t e r f l y  
m a c h i n e .  

I m p l e m e n t i n g  s p e c i a l i z e d  a l g o r i t h m s  in  
h a r d w a r e  r e q u i r e s  i n n o v a t i v e  d e s i g n  
t e c h n i q u e s  such  as c u s t o m  V I i i ,  g a t e  
a r r a y s  and d a t a f l o w  a r c h i t e c t u r e .  These  
s o l u t i o n s  p r o v i d e  a l a r g e  i n c r e a s e  in  
p e r f o r m a n c e  w h i l e  n o t  s i g n i f i c a n t l y  
i n c r e a s i n g  c o s t .  The s p e a k e r s  w i l l  d i s c u s s  
t h e i r  e h o i e e  of  t r a d e o f f s  f o r  each  of 
t h e i r  s o l u t i o n s .  
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