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Minicomputer ances t r y  began w i t h  EDSAC a t  t h e  
f i r s t  o p e r a t i n g  s to red  program computer a t  t h e  Un iver -  
s i t y  o f  Cambridge, i n  1949. EDSAC, a 1 7 - b i t  computer, 
was i n  c o n t r a s t  t o  t h e  l a r g e  m u l t i p l e  address,  wide 
word computers b u i l t  i n  t h e  e a r l y  50 ' s  t o  do s c i e n t i f i c  
c a l c u l a t i o n s .  Aerospace and process c o n t r o l  computers 
o f  t h e  e a r l y  6 0 ' s  a l s o  c l a i m  t o  be antecedents .  M i n i -  
computers ( f o r  minimal computers) a r e  a s t a t e  o f  mind: 
t h e  c u r r e n t  l o g i c  technology and t h e  many c h a r a c t e r i s -  
t i c s  a v a i l a b l e  f rom l a r g e  computers a r e  combined i n t o  
a package t o  p rov ide  t h e  lowest p o s s i b l e  c o s t  ( f o r  
t h a t  techno logy) .  The microcomputer i s  g e n e r a l l y  
accepted t o  be a smal l ,  low c o s t  computer w i t h  min imal  
c a p a b i l i t y ,  b u i l t  on a smal l  number o f  i n t e g r a t e d  
c i r c u i t s .  Thus, t he re  i s  no s u r p r i s e  t h a t  t h e  m ic ro -  
processor  i s  a member o f  t h e  m i n i  (mal) computer f a m i l y .  

I f  we l ook  a t  t he  l ead ing  edge p r i c e  o f  t h e  m i n i -  
mal computers ( s i n c e  t h e  f i r s t ,  1961, $60,000 m i n i -  
computer) and assume.a 40% decrease i n  c o s t  per  year ,  
then i n  1974, t he  c o s t  o f  t h e  minicomputer shou ld  be 
about a f a c t o r  o f  36 lower,  o r  have a p r i c e  o f  about 
$1,600. Two researchers  a t  IBM p o s t u l a t e  a 5000 
c i r c u i t  p rocessor  w i t h  20,000 8 - b i t  by tes  o f  memory i n  
t h e  l a t e  1970's t o  c o s t  about $75. 

The techno log i ca l  f o r ce  t h a t  has caused t h e  
c u r r e n t ,  common c o s t  f o r  a computer, a lmost  independent 
o f  whether i t  has ve ry  low performance as i n  t h e  case 
o f  t h e  l a r g e  sca le  i n t e g r a t e d  c i r c u i t  processor-on-a- 
c h i p  t ype  processors,  o r  t h e  h ighe r  performance matched 
t o  t h e  1 microsecond memories, i s  t h e  semiconductor 
i n d u s t r y .  T h i s  i n d u s t r y  has produced components a t  a 
cos t /per formance improvement r a t e  o f  ove r  60% pe r  year  
f o r  a lmo3t a decade. W i th  t e c h n o l o g i c a l  c o s t - p e r f o r -  
mance advancement, t h r e e  p o s s i b l e  t r ends  can be 
observed: 

1. P rov ide  t h e  min imal  c o s t  system, independent o f  
technology. I n  essence, t h i s  u s u a l l y  p rov ides  a 
cons tan t  o r  d e c l i n i n g  performance, and a decrease 
i n  c o s t  a t  t h e  t echno log i ca l  r a t e  (40%). 

2. Ho ld  t he  c o s t  cons tan t  t o  p r o v i d e  e i t h e r  more 
performance w i t h  b e t t e r  techno logy,  o r  w i t h  
increased number o f  components. ( I n  essence, t h e  
s tandard  computer p rov ides  f o r  more performance a t  
r e l a t i v e l y  t h e  same p r i c e . )  

3 .  B u i l d  s t r u c t u r e s  t h a t  were imposs ib le  t o  b u i l d  w i t h  

t h e  p rev ious  techno logy 

Technology improvements i n  semiconductors a re  a 
combinat ion  o f  cases 1 and 3. The processor -on-a-ch ip  
i s  bo th  t h e  min imal  machine, and a l s o  a change i n  
s t r u c t u r e  wh ich  was p r e v i o u s l y  no t  p rov ided .  Subse- 
quent new a p p l i c a t i o n s  a r e  p o s s i b l e  each t ime  the  p r i c e  
i s  lowered. 

Now many i n t e g r a t e d  c i r c u i t  manufac turers  have an 
MOS "microprocessor-on-a-chip" (eg., I n t e l ,  Na t i ona l ,  
Rockwel l ,  F a i r c h i l d ) ,  a l l  o f  which s e l l  f o r  about $30; 
and when p r o p e r l y  o u t f i t t e d  w i t h  memory, and assoc ia ted  
d r i v i n g  and i n t e r f a c e  c i r c u i t r y ,  p r o v i d e  a system which 
c o s t s  about t h e  same as a conven t i ona l  minicomputer.  
C e r t a i n l y ,  i f  packaged and powered, t he  p r i c e  d i f f e r e n c e  
i s  n e g l i g i b l e ,  bu t  t h e  performance o f  t h e  former i s  
min imal .  A l t e r n a t i v e l y ,  by combining s tandard  i n t e -  
g r a t e d  c i r c u i t s  t o  form processors ,  s u b s t a n t i a l l y  f a s t e r  
processors  can be b u i l t .  

The main de te rm ina te  o f  p r i c e  i s  n o t  t h e  b a s i c  
computer mounted on a board and ready t o  use i n  some 
s o r t  o f  system, b u t  t h e  assembly and t e s t i n g  o f  i n t e -  
g r a t e d  c i r c u i t s  on a board t oge the r  w i t h  any mount ing 
hardware. 

The seve ra l  cho ices  f o r  a "system" des igne r  are :  

Standard I C 1 s  i n  a m i c r o c o n t r o l l e r  structure,: 

A d d i t i o n a l  I C 1 s  ( t h e  a r i t h m e t i c  u n i t )  t o  form a 
processor  (and computer) .  

Microprocessor  I C  and memory t o  fo rm a computer. 

Microprocessor  I C  mounted on a board t o  fo rm a 
computer. 

Standard I C ' s  t o  fo rm a conven t i ona l  minicomputer--  
mounted on a board. 

A min imal  computer mounted i n  a frame, w i t h  power 
supp ly ,  and a d d i t i o n a l  i n t e r f a c e  c a p a b i l i t y .  

No ma t te r  wh ich  a l t e r n a t i v e  i s  used, systems 
des ign  i s  be ing c a r r i e d  o u t  by u s i n g  s tored.program 
computers. Sequen t i a l  and combinat iona l  l o g i c  des ign 
a r e  be ing t ransformed i n t o  t h e  des ign  o f  programs. 


