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F o l l o w i n g  a r e  my t h o u g h t s  r e g a r d i n g  s h a r e d  v a r i a b l e s  a r r i v e d  a t  
duri 'ng t h e  d r i v e  b a c k  f rom t h e  m e e t i n g  on A p r i l  27. F i r s t  o f  
a l l ,  l e t  me compl imen t  you f o r  h a v i n g  o r g a n i z e d  a good p rogram.  

The p r o p o s a l  f o r  s h a r e d  v a r i a b l e s  i s  e l e g a n t .  A s  f a r  as  w e  c a n  
s ee ,  i t  w i l l  b e  p o s s i b l e  f o r  u s  t o  a d o p t  it w i t h o u t  d i f f i c u l t y ,  
a n d . t o  do i t  i n  s u c h  a way t h a t  u s e r s  o f  o u r  s y s t e m  c a n  move o v e r  
t o  i t  w i t h o u t  undue  i n c o n v e n i e n c e .  The b i g g e s t  s u r p r i s e  t o  u s  
w a s  t h a t  you do n o t  p l a n  t o  t r e a t  l a r g e  f i l e s  on d i s k  as  c o m p l e t e l y  
t r a n s p a r e n t  v a r i a b l e s .  We were  p r e p a r e d  t o  f o l l o w  you i n  t h i s  d i r e c -  
t i o n ;  f o r  e x a m p l e ,  o u r  d i s k  r e a d i n g  I-Beam i s  e q u i v a l e n t  t o :  
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Where Z c a n  b e  a f i l e  on d i s k ,  A t h e  i n d e x  w i t h i n  i t ,  a n d  B t h e  
number o f  e l e m e n t s  d e s i r e d .  

W e  r e a l i z e  t h a t  t h e  i m p l e m e n t a t i o n  which  you h a v e  u s e d  w a s  a n  e x -  
p e d i e n t  f o r  g e t t i n g  i n  o p e r a t i o n  q u i c k l y ,  a n d  t h a t  s o m e t h i n g  q > i t e  
d i f f e r e n t  l a t e r  may be done .  Somet imes ,  however ,  t e m p o r a r y  m e a s u r e s  
become p e r m a n e n t  b e f o r e  t h e  a l t e r n a t i v e s  t o  them a r e  u n d e r s t o o d .  
F o r  t h i s  r e a s o n ,  w e  have  t h e  f o l l o w i n g  comments: 

a) - It is  o u r  b e l i e f  t h a t  d i v i d i n g  a p r o c e s s  i n  two p a r t s  t o  b e  
I 

p u t  i n  s e p a r a t e  p a r t i t i o n s  i s  n e a r l y  a lways  damaging.  I t  
u s u a l l y  has two n e g a t i v e  s i d e  e f f e c t s :  

1) More m a i n  memory s p a c e  i s  r e q u i r e d .  

2 )  1/0 p e r f o r m a n c e  s u f f e r s  b e c a u s e  much o f  t h e  1/0 
management h a s  t o  b e  t u r n e d  o v e r  t o  t h e  o p e r a t i n g  
s y s t e m ,  wh ich  h a s  l ess  i n f o r m a t i o n  t o  go on t h a n  

h a n d l e d  w i t h i n  one  p a r t i t i o n .  
s is a v a i l a b l e  when a l l  of t h e  I/O management i s  
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The R P L  p a c k a g e  p r o v i d e d  s ,hould  b e  c o m p l e t e  w i t h i n  i t s e l f .  
T h e r e  s h o u l d  be no programming r e q u i r e d  o f  t h e  c u s t o m e r  t o  
p repa re  t o  h a n d l e  c a r d s ,  t a p e s ,  p r i n t e r ,  d i s k s ,  e t c .  

A l l  c u s t o m e r  programming s h o u l d  b e  done  i n  APL. The c u s t o m e r  
s h o u l d  n o t  need  t o  know o r  u s e  COBOL,  FORTRAN,  P L - 1 ,  o r  a s s e m b l y  
l a n g u a g e .  
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The t w o  p r o c e s s o r s  i n v o l v e d  o r d i n a r i l y  h a v e  a t  l e a s t  momen- 
t a r i l y  a master and  s l a v e  r e l a t i o n s h i p .  The o n l y  e x c e p t i o n  
w e  know i s  s imple  i n t e r r o g a t i o n ,  s u c h  as l o o k i n g  a t  a c l o c k ,  
i n  which  one  p r o c e s s o r  i s  o b l i v i o u s  o f  t h e  o t h e r .  

I t  i s  v e r y  i m p o r t a n t  t o  k e e p  down t h e  amount o f  main  memory 
r e q u i r e d  t o  u s e  APL. W e  know o f  more t h a n  o n e  APL s a l e  w h i c h  
h a s  b e e n  l o s t  b e c a u s e  of t h e  s p a c e  which  APL r e q u i r e s .  

F o l l o w i n g  t h e  above  l i n e s  o f  r e a s o n i n g ,  o u r  i m p l e m e n t a t i o n  works  
i n  *he f o l l o w i n g  way: 

O We a r e  p r o v i d i n g  a l l  o f  t h e  n e c e s s a r y  c o n t r o l s  f o r  c a r d s ,  
t a p e ,  d i s k ,  and  p r i n t e r  as  p r i m i t i v e  preprogrammed I-Beams. 

'The  c u s t o m e r  h a s  no programming t o  do t o  p r e p a r e  t o  u s e  t h e s e  
"processors" .  They do n o t  r e q u i r e  a s e p a r a t e  p a r t i t i o n .  They 
a re  s t o r e d  on d i s k  and w i t h  t h e  e x c e p t i o n  o f  t h e  space f o r  
D T F ,  e t c .  w i t h i n  t h e  o p e r a t i n g  s y s t e m ,  t a k e  no  memory space 

. e x c e p t  when c a l l e d .  T h e i r  management i s  i n c l u d e d  w i t h i n  t h e  
compass o f  t h e  o v e r a l l  d a t a  management of t h e  p a r t i t i o n  t o  
e n s u r e  maximum e f f i c i e n c y .  / 

O We draw a d i s t i n c t i o n  be tween  s h a r e d  v a r i a b l e s  on  d i s k ,  w h i c h  
r e q u i r e  no manual  a t t e n t i o n ,  and c a r d s ,  t a p e ,  and  p r i n t e r , ' w h i c h  
do. A s h a r e d  v a r i a b l e  on  d i s k  d i f f e r s  f rom o t h e r  v a r i a b l e s  o n l y  

. in h a v i n g  t w o  names,  r a t h e r  t h a n  t h e  u s u a l  o n e .  One name p e r -  
mits r e a d i n g ,  and t h e  o t h e r  r e a d i n g  and  w r i t i n g .  The names 

- are synonymous w i t h  s e c u r i t y  c o d e s ,  as i s  t r u e  f o r  w o r k s p a c e s  
and  s i g n - o n  numbers .  

O Tape, c a r d ,  and  p r i n t e r  o p e r a t i o n s  a r e  p resumed  t o  be i n i t i a t e d  
o n l y  by t h e  s y s t e m  o p e r a t o r .  We h a v e  f o u n d  no c o n d i t i o n  u n d e r  
which  a remote u s e r  migh t  r e a s o n a b l y  b e  e x p e c t e d  t o  i n i t i a t e  
t h e i r  o p e r a t i o n .  

O Our b a s i c  p r a c t i c e  i n  t h e  h a n d l i n g  o f  t a p e  s h a r e d  v a r i a b l e s  i s  
to t r a n s f e r  d a t a  o n  t a p e  t o  d i s k  w i t h o u t  c o n v e r s i o n  o r  f o r m a t t -  
ing of any k i n d .  For example ,  i f  a u s e r  s e n d s  u s  a t a p e  t o  b e  
p u t  i n t o  t h e  s y s t e m , . w e  e n t e r  i t s  d a t a  d i r e c t l y  on  d i s k  a s ' a  
s h a r e d  v a r i a b l e  and  l eave  i t  up t o  the u s e r  t o  d o  l a t e r  a l l  
n e c e s s a r y  c o n v e r s i o n  and f o r m a t t i n g  i n  A P L .  This w o r k s  o u t  w e l l ,  
and i n  time w i l l  be  e x t e n d e d  t o  c a r d s  and  t h e  h i g h - s p e e d  p r i n t e r .  

, 
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O For our  Model 50 system, i -  appears  t o  be e i c i e n t  t o  
t r a n s f e r  d a t a  d i r e c t l y  from t h e  workspace t o  d i s k  o r  t a p e  
o r  t o  card  o r  p r i n t e r  b u f f e r .  T h i s  e l i m i n a t e s  t h e  need 
f o r  a b u f f e r  a r e a  i n  memory through which t o  t r a n s f e r  t h e  
d a t a .  

O Our  t h i n k i n g  i s  i n  l i n e  wi th  M r .  P e r r y ' s  w i th  r e s p e c t  t o  
t h e  amount of  use of sha red  v a r i a b l e s .  We e x p e c t  t h a t  about  
5 0 %  of t h e  u s e r s  of  t h e  system a t  a l l  t imes  w i l l  be working 
w i t h  d i s k  f i l e s .  This  means t h a t  d i s k  t r a f f i c  w i l l  be h i g h ,  
and t h a t  a b u f f e r i n g  a r e a  i n  memory would be of s i g n i f i c a n t  
s i z e .  ,Certain of t h e  d a t a  t r a n s f e r  o p e r a t i o n s  which we p e r -  
form today between d i s k  and workspace invo lve  b locks  o f  6000 
b y t e s .  

O Where communication is r e q u i r e d  between two o r  more p r o c e s s o r s  
of e q u a l  r a n k ,  a s  f o r  example i n  s i m u l a t i n g  t h e  p l a y  o f  chess  

. o r  b r i d g e  game, we a r e  a b l e  t o  use  t h e  d i s k  a s  an i n t e r m e d i a r y  

. s l a v e  t o  p rov ide  t h e  e q u i v a l e n t . o f  t h e  k inds  of  o p e r a t i o n  you 
demonstrated.  

O The only  added memory space  which we r e q u i r e  t o  p r o v i d e  s h a r e d  
v a r i a b l e s  i s  f o r  a l i s t  of a c t i v e  s h a r e d  v a r i a b l e s  t o g e t h e r  
wi th  t h e  b a s i c  o p e r a t i n g  system a r e a s ,  such a s  DTF's. Each 
v a r i a b l e  occur s  i n  t h e  l i s t  only once,  r e g a r d l e s s  of  t h e  number 
of  i t s  u s e r s .  

O We are  running  i n t o  demand f o r  high-speed d a t a  t r a n s f e r  from 
o u r  system t o  o t h e r  computers,  2780 p r i n t e r s ,  e t c .  This  w i l l  
be handled  by t r e a t i n g  t h e  high-speed l i n e  a s  a s l a v e  proc-sssor 
w i t h i n  t h e  APL p a r t i t i o n .  

I t  would s e e m . t o  us t h a t  i t  shou ld  be p o s s i b l e  t o  r e t a i n  t h e  e l egance  
of e x p r e s s i o n  which you propose and s t i l l  ach ieve  t h e  s i m p l i c i t y ,  
low memory r equ i r emen t ,  and h igh  performance which we hope t o  have.  

SWD: j c  

cc :  M r .  D. Beverson 

M;. H .  Lyons 
M r .  P .  Phelps  
M r .  N .  Rasmussen 

I 


