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T a b l e  5 c o n t r a s t s  t h e  two desidr-1s: 
s m a l l  d e c e r l t r a l i r e d  srsLe~ns v e r s u s  
t h e  l a r g e  a e n e r a l  c e n t r a l i z e d  
srstem+ 

I t  c a n  h e  c o r i i e c t u r e d  what  
e v e n t u a l  srsteais l i k e  t h i s  would 
s e l l  f o r  a1-1d how t h e r  o p e r a t e .  
The s t a n d a l a n e  s r s t e m s r  e t a ,  t h e  
DEC CLASSIC9 arid t h e  s p e c i a l i z e d  
BASIC-on13 1 a r 1 ~ 1 ~ a ~ e  t e r a i r r a l s - r  now 
s e l l  f o r  a b o u t  $8000 o r  8200 per 
month + T h i s  price is o n l r  a 
f a c t o r  o f  3 t o  8 more e:werisive 
t h a n  a dualb te r8 tn ina l  c a p a b l e  o f  
o n l r  a c c e s s i n s  a more c o ~ ~ ~ l e ; . :  
l a r g e  c e n t r a l  srstem+ The t o t a l  
e conomies  a r e  a f u n c t i o n  o f  t h e  
e x ~ e c t e d  u s e  and  t h e  amount o f  
s u r ~ o r t  r ec+u i r ed  i n  t h e  two 
srstems, A s  S e l w r n r  a t  MITI h a s  
o b s e r v e d 9  t h e r e  is a v e r r  l a r g e  
econamr o f  s c a l e  a s s o c i a t e c f  w i t h  
c e n t r a l i z a t i o n +  The t o t a l  c o s t  Lo 
o p e r a t e  a c o m r l ~ t e r  is ~ r a a o r t  i o r ~ a l  
t o  t h e  m o n t h l r  r e n - t ~ 1  r a i s e d  t o  
t h e  + 8  r o w e r *  Bu t  i n  t h e  v e r r  
small t o t a l l u  d e c e n t r a l i z e d  c a s e r  
we would n o t  e x ~ e c t  t h i s  t o  h o l d *  
Houeverr  t h e r e  are  c l e a r 1 3  h i d d e n  
c o s t s  a s s o c i a t e d  w i t h  i n d i v i d u a l  
c o m r u t e r s +  The e x a c t  mix is n o t  
c learr  b u t  b o t h  w i l l  e x i s t +  

The new e x c i  t i n 3  a r e a s  o f  
a ~ r 1 i c a t i o 1 - I  f o r  corwu.terr;  is 
c l e a r l r  i n  t h e  s m a l l  srstems and  
t h e  cour1ins.t w i t h  o t h e r  machines, 
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Micro--less due to less Mp. 
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FIGURE 2 SELL1 NG PRICE VERSUS FIRST DELIVERY DATE FOR MINICOMPUTERS 



FIGURE 3 MINICOMPUTER PRlCE V S  PERFORMANCE FOR VARIOUS 
TECHNOLOGIES. LINES OF CONSTANT COST/PERFORMANCE 
($/ACCESS/SEC) ARE [LOTTED FOR EACH FOUR YEAR'S 
(FACTOR O F  4 = 1.41 ) ASSUMING IMPROVEMENT OF 41% 
PER YEAR 

Computer 
Price ($) 



FIGURE 4 GENERAL STRUCTURE OF COMPUTATION F A C I L I T I E S  

t o  a  
r e a l  t ime process 
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dataphone, v  i deo) Data base, f i l e s ,  
m a i l  
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, General 

0 0 
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common p l o t t i n g ,  
p r i n t i n g ,  f i l i n g  f a c i l i t i e s  

f ( t e rm ina l - -  i .e. human i n t e r f a c e )  



TABLE 1 D l  SK TECHNOLOGY (1 975) 

PR l CE CAPAC l TY COST/ ACCESS 
D I S K  CONFIGURATION (~oughly) ( ~ i  ts) BIT TIME 

Flexible (floppy) 3 2.5 1.2 1 s 

1 Platter 6 30.0 . 2  50 ms 

3 - 5 Platters 12 160.0 .075 50 ms 

10 Platters 2 4 800. o .03 20 ms 



TABLE 2 YEARLY IMPROVEMENTS FOR VARIOUS COMPUTER 
TECHNOLOGY COMPONENTS 

024b 

Technology I n d i c a t o r  % Improvement 

Semiconductor dens i t y  60 - 80 

Semiconductor memory d e n s i t y  100 (1962 - 1974) 
(b i  t s / ch  ip-- 1 ead i ng edge) 

Magnetic record ing dens i t y  (d isks)  41 (1962 - 1975) 

Core (p r i ce )  

Terminals . 

Magnetic tape @ens i t y )  
(data-rate)  

Power Supply (cos t /wat t )  

Packag i ng (cost /  i nT3) 

Minicomputers 



ACTUAL AND (RELAT I vE)  

M I P S  REAL PERF/COST 
1967 COST ( K S )  WL . M p . S i z e  $/bitx100 M l Ps X WL ( H  l PS) ( M  I PS/MS) 

1975 - 
L S l - I  I 1 ( 1 )  

Large I O K ( ~ O ~ )  



TABLE 4 OPERATING COSTS FOR COMPUTING 

( 1 K) COST/Year COST/HR. @ 2400 HR. 

Human 0, 5, 10, 20, 40 0, 2, 4, 8, 16 

Computer 1 . 2 ~  2.5 5 el. 

Terminal  .25 e . 7 5  1 *C .4  

Serv ice  .05 .02 

Power . 0 0 5 ~ r . O l  .002 - .004 

L i n e  0-2.4 0 w 2 .  

Paper 0 -. 1 1 / 3 ~  3~ 

Space .05 N.  1 .02 M. 04 



TABLE 5 CHAFACTER l ST I C Dl FFFRENCES OF SM4LL (dccen t ra  1 i zed) 

V E R S i l S  LARGE ( c o n t r a  I )  FOR CGPi?UT,4T ION 

A t t r i b u t e  Snm 1 1 ( ~ c c e n  t r a  1 ) - Large ( C e n t r a l )  

Pcrforn:ance Grea t d r  average Greater  peak 
Large rnclilory (programs) 

Cost Economies th rough  p roduc t  i o n  Economy O F  s c a l e  f o r  d i s k  
f ( C O N 4  1 i ne ,  t e r m i n a l ,  Cheaper when use r  u  t i 1 i za t i o n  
memory c o s t s ,  and i s  low 
u t i l i z a t i o n ) '  

Use 

Product i o n  1 irni ted Design 1 . i m i  t e d  

Overhead o f  ma i n tenarice E x p l i c i t ,  c e n t r a l  maintenance 
on i n d i v i d u a l  (h idden) c o s t s  

Sma l l ( o r  0) d a t a  bases Large,  shared d a t a  base; 
and/or genera l  (undef i ned) 
l a r g e  computa t iona l  tasks  

F i x e d ,  (we 1 1  - de f i ned )  
cornputat ion;  o r  sma l l  
computa t iona l  (e.g., t e x t  
pub1 i sh i ng ,  program 
prepara, t  i on ,  CAI, 
s t a t i s t i c a l )  

S e c u r i t y  P r i v a t e  

Rel i a b i l  i t y  .. D i s t r i b u t e d  

Pub1 i c  ( bu t  easy t o  share 
programs, da ta ,  e t c . )  

Cen t ra l  + Comm. System 


