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T ^ e  a u t h o r  r e c e n t l y  f i n i s h e d  a  s t u d y  o n  c o n s u m e r  d e m a n d  f o r  p a y  

t e l e v i s i o n .  T h e  s t u d y  w a s  c o n d u c t e d  a t  S R j  f o r  t h e  ( U . S . )  O f f i c e  o f  

T e l e c o m m u n i c a t i o n s  P o l i c y ,  T h i s  p a P e r  d i s c u s s e s  t h e  o u t l o o k  f o r  

c a b l e  i n  t h e  b i g  c i t i e s ,  i f  t h e  s t u d y ' s  r e s u l t s  a r e  c o r r e c t .  O u t p u t  

p r o c e s s o r  d i r e c t i v e s  a r e  i n c l u d e d .  
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SUMMARY 

2 

Pay television is already a commercial success/ but is it the 

messiah that will lead cable television into the Dig city markets? 

We find that the outlook for big-city cable is excellent in the 

long run, uncertain but promising in the next five years or so. 

Since pay television does not require two-way transmission, the 

outlook for home shopping/ voting/ etc,/ is not bright in the 

short run, 2a 
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P a y  T e l e v i s i o n  a n d  C a b l e  T e l e v i s i o n :  

B a c k  t o  t h e  W i l d  B l u e  Y o n d e r ?  

3  

D u r i n g  t h e  1 9 6 0 ' s ,  m o s t  a n a l y s t s  w e r e  b u l l i s h  a b o u t  c a b l e  

t e l e v i s i o n ,  i n e x p e n s i v e ,  t w o - w a y  b r o a d b a n d  c o m m u n i c a t i o n s #  t h e y  

a r g u e d #  w o u l d  b r i n g  a  h o s t  o f  n e w  s e r v i c e s .  S u c h  t e r m s  a s  t h e  

" n e w  c o m m u n i c a t i o n  r e v o l u t i o n "  w e r e  u s e d  w i t h  g r e a t  c o n f i d e n c e .  

U n f o r t u n a t e l y ,  c a b l e  t e l e v i s i o n ' s  f u t u r e  w a s  d e p e n d e n t  u p o n  t h e  

e m e r g e n c e  o f  " b l u e  s k y "  s e r v i c e s #  s u c h  a s  p a y  t e l e v i s i o n  a n d  

i n - h o m e  s h o p p i n g ,  w i t h o u t ,  t h e m ,  c a b l e  t e l e v i s i o n  w o u l d  r e m a i n  t h e  

p e r i p h e r a l  s e r v i c e  i t  w a s  i n  t h e  1 9 6 G ' s ,  o f f e r i n g  o n l y  c l e a r e r  

r e c e p t i o n  a n d  a  t e w  e x t r a  s i g n a l s  i n  r u r a l  a r e a s  a n d  t h e  s u b u r b s  

o f  b i a  c i t i e s ,  3 a  

C a b l e  s y s t e m  o w n e r s  m a n a g e d  t o  c o n v i n c e  i n v e s t o r s  t h a t  t h e  

p r e v a l e n t  m o n t h l y  r e v e n u e s  i n  t h e  1 9 6 0 " s  -  r o u g h l y  $ 5 , 0 0  p e r  

s u b s c r i b e r  h o u s e h o l d  -  w o u l d  e v e n t u a l l y  r i s e  t o  $ 1 5 , 0 0  o r  $ 2 0 . 0 0 ,  

a n d  t h a t  m o s t  A m e r i c a n  h o u s h e h o l d s  w o u l d  b e c o m e  c a b l e  s u b s c r i b e r s .  

F u n d e d  w e l l ,  c a b l e  t e l e v i s i o n  g r e w  r a p i d l y  i n  t h e  1 9 6 Q ' s .  T h e n  

t h e  b o t t o m  f e n  o u t  o f  t h e  m a r k e t ,  w h e n  t h e  f i r s t  t w o - w a y  s y s t e m s  

f o u n d  l i t t l e  d e m a n d  f o r  b l u e - s k y  s e r v i c e s ,  i n v e s t o r s  v i r t u a l l y  

P a y  T e l e v i s i o n  P a g e  1  
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a b a n d o n e d  t h e  I n d u s t r y ,  a n d  m a n y  m u l t i p l e  s y s t e m  c a b l e  o p e r a t o r s  

c a m e  c l o s e  t o  b a n k r u p t c y ,  3 b  

Y e t  w h i l e  c a u t i o n  w a s  m a k i n g  i t s e l f  f e l t  t h r o u g h o u t  t h e  c a b l e  

i n d u s t r y ,  t h e  f i r s t  o f  t h e  b l u e  s k y  s e r v i c e s  w a s  q u i e t l y  a n d  

c a u t i o u s l y  e n t e r i n g  t h e  c o n s u m e r  m a r k e t p l a c e .  T h i s  w a s  p a y  

t e l e v i s i o n ,  i n  1 9 6 8  t h e  F e d e r a l  C o m m u n i c a t i o n s  C o m m i s s i o n  

a u t h o r i z e d  b r o a d c a s t  p a y  t e l e v i s i o n  ( c o u r t  t e s t s  w i t h h e l d  

i m p l e m e n t a t i o n  o f  t h e  a u t h o r i z a t i o n  u n t i l  1 9 7 0 ) ,  I n  1 9 7 0 ,  t h e  F C C  
% 

a u t h o r i z e d  p a y  c a b l e c a s t i n g ,  o r  m o r e  p r e c i s e l y  r e g u l a t e d  i t .  T o  

d a t e ,  n o  b r o a d c a s t  p a y  s t a t i o n s  h a v e  o f f e r e d  p u b l i c  s e r v i c e ,  p u t  

p r o s p e c t s  a r e  g o o d  a n d  a t  l e a s t  o n e  c o m p a n y  m a y  s o o n  e n t e r  t h e  

m a r k e t .  P a y  c a b l e ,  o n  t h e  o t h e r  h a n d ,  d i d  n o t  r e m a i n  i n  l i m b o .  

I n  1 9 7 2 ,  t h e  f i r s t  m a j o r  p a y  t e l e v i s i o n  o p e r a t o r  b e g a n  s e r v i c e .  

T h i s  w a s  H o m e  B O X  O f f i c e ,  w h i c h  b e g a n  o p e r a t i o n  i n  w i l k e s - B a r r e ,  

P e n n s y s 1 v a n i a  i n  N o v e m b e r  1 9 7 2 .  B y  t h e  e n d  o f  1 9 7 3 ,  n a t i o n a l  

s u b s c r i b e r s p i p  r e a c h e d  5 0 , 0 0 0  t o  1 0 0 , 0 0 0  h o u s e h o l d s ,  b u t  t h e  

e v i d e n c e  f o r  p a y  c a b l e c a s t i n g ' s  u l t i m a t e  v i a b i l i t y  w a s  s t i l l  w e a k ;  

d u r i n g  1 9 7 4 ,  g r o w t h  w a s  o n l y  m o d e s t  f o r  a  n e w  i n d u s t r y .  Y e t  

d u r i n g  3 9 7 4  O p t i c a l  s y s t e m s  m a n a g e d  t o  d e m o n s t r a t e  t h a t  i n t e n s i v e  

m a r k e t i n g  w c u l a  b r i n g  p r o f i t a b l e  o p e r a t i o n ,  o t h e r  p a y  c o m p a n i e s ,  

f o l l o w i n g  O p t i c a l ' s  l e a d ,  b e g a n  i n t e n s e  m a r k e t i n g  a n d  a l s o  

o b t a i n e d  g o c c  r e s u l t s ,  3 c  

k i t h  i r t e n s i v e  m a r k e t i n g ,  a  p a y  c a b l e  o p e r a t o r  c o u l d  c h a r g e  

$ 8 , 0 0  p e r  m o n t h  ( a b o v e  a n d  b e y o n d  t h e  b a s i c  c a b l e  f e e )  a n d  a t t r a c t  

P a y  T e l e v i s i o n  P a g e  2  
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about 30 percent of the subscribers on a cable system having 50 

percent penetration Or higher. Where the penetration of the host 

cable system was lower* a higher percentage of cable subscribers 

would subscribe. This could be done with a relatively simple 

program offering, about. 10 movies each month (roughly Hollywod's 

monthly output or major films). Pay operators anticipated even 

higher revenues once sports, other entertainment programs and 

nonentertainment programs could be added. 3d 

In the spring of 1975, Home BOX office toox a bold step and 

announced the formation of a national satellite network for pay 

television. Once again, investors became enamoured by pay 

television and cable as well. The fate of a 1974 study by Kenneth 

penchos, then at the Stanford Researcn institute, illustrates how 

thoroughly the situation had changed. At the 1974 convention of 

the National Cable Television Association, the study was bitterly 

attacked by industry spokesmen as absurdly optimistic, Jack 

Valenti, president of the Motion Picture Association of America, 

s aid th at his children could do a  better jop. In the spring of 

1975, shortly ater the HBO announcement, the president of a major 

MSo complained privately that Penchos' projections were too low to 

snow investors, 3e 

What will the future really bring? of course nobody can 

answer this question definitively today, but at least the rough 

outlines of the industry's future can be drawn. F°r example, the 

Pay Television Page 3 
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P e n c h o s  s t u c y  p r o j e c t e d  n a t i o n a l  p a y  t e l e v i s i o n  ( b r o a d c a s t  a n d  

c a b l e )  s u b s c r i o e r s h i p  a t  1 . 5  m i l l i o n  h o u s e h o l d s  i n  1 9 7 6  a n d  2 5  

m i l l i o n  h o u s e h o l d s  i n  1 9 8 5 .  I t  p r o j e c t e d  a n n u a l  r e v e n u e s  o £  $ 2 0 0  

m i l l i o n  i n  1 9 7 b  a n d  $ 4  b i l l i o n  i n  1 9 8 5 .  A n o t h e r  S P I  s t u d y *  

c o n d u c t e d  i r  a n o t h e r  d e p a r t m e n t  u n d e r  a  p r o j e c t  t e a m  l e d  b y  t h e  

a u t h o r  o f  t h i s  p a p e r  ( R a 3 y  P a n k o ) ,  p r o j e c t e d  s o m e w h a t ,  l o w e r  d e m a n d  

t o r  t h e  l o n g  t e r m ,  l o r  t h e  e n d  o f  1 9 7 7 ,  b r o a d c a s t  a n d  c a b l e  p a y  

t e l e v i s i o n  s u b s c r i t e r s h i p  w a s  p r o j e c t e d  a t  2 . 1  m i l l i o n  h o u s e h o l d s ,  

w i t h  a n n u a l  r e v e n u e s  o f  $ 2 4 9  m i l l i o n .  B u t  t h e  1 9 8 5  p r o j e c t i o n s  i n  

P a n k o  ( 1 9 7 5 )  w e r e  1 6 , 2  b i l l i o n  h o u s e h o l d s  a n d  $ 1 . 9  m i l l i o n  i n  

a n n u a l  r e v e n u e s .  i n  c o m p a r i s o n ,  t h e  t h e a t r i c a l  m o v i e  i n d u s t r y  h o w  

h a s  a n n u a l  r e v e n u e s  o f  a b o u t  $ 1 . 5  m i l l i o n ,  a n d  

a d v e r t i s e r - s u p p o r t e d  t e l e v i s i o n  h a s  a n n u a l  r e v e n u e s  o f  a b o u t  $ 4  

b i l l i o n .  

T h e  k e y  d i f f e r e n c e  o e t w e e n  t h e  l o n g - r u n  p r o j e c t i o n s  i n  t h e  

p a n k o  a n d  P e n c h o s  s t u d i e s  l a y  i n  t h e i r  a n a l y s e s  o f  c o n s u m e r  d e m a n d  

f o r  a  b r o a d e r  p r o g r a m  m i x .  T h e  P e n c h o s  s t u d y  c o n c l u d e d  t h a t  

d e m a n d  g r o w t h  w o u l d  c o m e  f r o m  s p e c i a l - a u d i e n c e  p r o g r a m m i n g .  T h e  

P a n k o  a n a l y s i s  i n d i c a t e d  t h a t  m o v i e s ,  t o d a y ' s  a t t r a c t i o n s ,  t a p  

a b o u t  6 0  p e r c e n t  o f  t h e  l o n g - r u n  d e m a n d  o f  a  t y p i c a l  s u b s c r i b e r  

h o u s e h o l d .  T h i s  c o n c l u s i o n  w a s  d r a w n  f r o m  a n a l y s i s  o f  v a r i o u s  

" a n a l o g o u s  a t t r a c t i o n s " ,  i n c l u d i n g  c o n s u m e r  s p e n d i n g  a t  l i v e  

e v e n t s ,  t e l e v i s i o n  v i e w i n g ,  p r o j e c t i v e  b u d g e t  c o n s u m e r  s u r v e y s  a n d  

e a r l y  n a y  t e l e v i s i o n  e x p e r i m e n t s .  I n  a l l  o f  t h e s e  d a t a  s o u r c e s ,  

P a y  T e l e v i s i o n  P a g e  4  
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t h e a t r i c a l  f i l m s  w e r e  f o u n d  t o  c o n t r i b u t e  3 0  t o  4 5  p e r c e n t  o f  t h e  

r e v e n u e s  o f  a  b r o a d  o f f e r i n q .  M o r e o v e r *  i n  t h e  f u t u r e *  m o v i e s  

w i l l  h a v e  t c  c o m p e t e  w i t h  o t n e r  p a y  t e l e v i s i o n  p r o g r a m m i n g ,  s o  

t h a t  i m p e r f e c t l y  e l a s t i c  c o n s u m e r  d e m a n d  w i l l  l i m i t  r e v e n u e  

g r o w t h .  3 g  

A l t h o u g h  a  t y p i c a l  h o u s e h o l d ' s  d e m a n d ,  a c c o r d i n g  t o  t h e  p a n k o  

a n a y s i s ,  w i l l  i n c r e a s e  b y  a b o u t  7 0  p e r c e n t  b e t w e e n  t o d a y  a n d  1 9 8 5 ,  

r e v e r . u e s  f r o m  a  t y p i c a l  c o m m u i t y  w i l l  i n c r e a s e  m u c h  m o r e  r a p i d l y .  

A s  t h e  p r o g r a m  m i x  e x p a n d s ,  m o r e  p e o p l e  w i l l  s u b s c r i b e  t o  p a y  

c a b l e .  F o r  a  r e a s o n a b l y  t y p i c a l  c o m m u n i t y ,  s u b s c r i b e r s h i o  w i l l  

d o u b l e  b e t w e e n  t o d a y  a n d  1 9 8 5 .  H o w e v e r  n e w  s u b s c r i b e r s  w i l l ,  

a g a i n  a c c o r d i n g  t o  t h e  P a n k o  a n a l y s i s ,  h a v e  l e s s  p a y  t e l e v i s i o n  

d e m a n d  t h a n  e a r l y  a d o p t e r s .  W h i l e  s u b s c r i b e r s h i p  w i l l  d o u b l e ,  

r e v e n u e s  f r o m  a  t y p i c a l  p a y  c o m m u i t y  s e r v e d  b Y  P a Y  c a p l e  

t e l e v i s i o n  w i l l  i n c r e a s e  a b o u t  1 6 0  p e r c e n t ,  i n  t h e  l o n g  r u n ,  a  

c o m m u n i t y  t h a t  n o w  h a s  a  h o s t  c a b l e  s y s t e m  p e n e t r a t i o n  o f  5 0  

p e r c e n t  c a n  e x p e c t  4 5  p e r c e n t  o f  i t s  p o p u l a t i o n  t o  t a k e  p a y  

t e l e v i s i o n ,  a n d  t h e  a v e r a g e  s u b s c r i b e r  w i l l  p a y  a b o u t  $ 1 0 , 5 0  p e r  

month. 3i~> 

T h e  P a n k o  s t u d y  f o u n d  t h a t  c o n s u m e r  d e m a n d  v a r i e s  w i t h  t h e  

p e n e t r a t i o n  o f  t h e  h o s t  c a b l e  s y s t e m .  I t  w a s  e s t i m a t e d  t h a t  t o d a y  

a b o u t  2 3  p e r c e n t  o f  i n i t i a l  c a b l e  s u b s c r i b e r s  a n d  7  p e r c e n t  o f  

i n i t i a l  n o n c a b l e  h o u s e h o l d s  w o u l d  t a k e  p a y  c a b l e  i f  i t  i s  o f f e r e d  

i n  a  c o m m u n i t y .  I f  i n i t i a l  p e n e t r a t i o n  o f  t h e  h o s t  c a b l e  s y s t e m  

P a y  T e l e v i s i o n  P a g e  5  
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were 50 percent, then about 27 percent of final cable subscribers 

would take pay cable today, and cable penetration would rise to 

53.5 percent# a 7 percent increase. Where the host cable system 

has lower penetration, pay cable will have a larder impact. For 

example# it the initial penetration of cable is 20 percent, the 

Panko study would predict a rise to 25.6 percent, a 28 percent 

increase in subscribership; about 40 percent of these final cable 

subscribers would be pay subscribers. These projections# which 

were derived during 1974# have been verified in the Theta Cable 

system in Lcs Angeles, Penetration there jumped from 18 percent 

to 25 percent, after the introduction of pay cable (Broadcasting, 

1975), 3 i 

What will pay cable do for the cable operator's profits? Pay 

cable will bring revenues from two sources, one is the increase 

in subscribership to cable itself. Because the marginal cost of 

adding an additional subscriber to a trunk line is small, cable 

penetration increases translate almost directly into increased 

profit. If the basic cable service price is $7 per month, a 

cable operator will see an increase in revenues of $0,50 percent 

per initial subscriber if his initial cable penetration is 50 

percent# or an increase of $1,96 per month per initial subscriber 

if his initial cable penetration is 20 percent. The second source 

of profit is the cable operator's share of pay cable revenues. 

Suppose pay service is sold for $3 per month and the cable 

Pay Television Page 6 
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o p e r a t o r  r e c e i v e s  2 5  p e r c e n t ,  a f t e r  e x p e n s e s .  T h e n  i f  i n i t i a l  

c a b l e  p e n e t r a t i o n  i s  5 0  p e r c e n t #  r e v e n u e  s c a r i n g  w i l l  b r i n g  S O . 6 4  

p e r  i n i t i a l  c a b l e  s u b s c r i b e r #  a n a  i f  p e n e t r a t i o n  i s  2 0  p e r c e n t #  

r e v e n u e  s h a r i n g  w i l l  b r i n n  $ 0 , 8 0 .  3 j  

L o w - p e r e t r a t i o n  c a b l e  s y s t e m s  w i l l  b e n e f i t ,  m o s t  f r o m  p a y  

c a b l e ,  b u t  w i l l  p a y  c a b l e  b e  e n o u g h  t o  b r i n g  c a b l e  i n t o  t h e  b i g  

c i t y  m a r k e t s  w h e r e  c a r r i a o e  o f  o f f - t h e - a i r  s i g n a l s  w i l l  b r i n g  o n l y  

2 0  p e r c e n t :  c r  s o  p e n e t r a t i o n ?  F o r  t h e  d i s t a n t  f u t u r e  t h e  a n s w e r  

i s  a l m o s t  c e r t a i n l y  y e s .  T h e  P a n k o  s t u d y  w o u l d  p r e d i c t  a  f i n a l  

c a b l e  p e n e t r a t i o n  o f  4 4  p e r c e n t  i n  1 9 8 5 ?  t h i s  i s  c e r t a i n l y  e n o u g h  

f o r  p r o f i t a b i l i t y #  e s p e c i a l l y  i f  r e v e n u e  s h a r i n g  i s  a d d e d .  B u t  w e  

h a v e  n o t e d  t h a t  p e n e t r a t i o n  w o u l d  o n l y  b e  a b o u t  2 6  p e r c e n t  t o d a y .  

A n d  e v e n  i t  t h e  P a n k o  e s t i m a t e  o f  d e m a n d  a m o n g  n o n s u b s c r i b e r s  i s  

l o w  b y  a  f a c t o r  o f  t . w o #  c a b l e  p e n e t r a t i o n  w o u l d  o n l y  b e  3 2  

p e r c e n t #  p r o b a b l y  n o t  h i g h  e n o u g h  f o r  p r o f i t a b i l i t y  i n  m o s t  b i g  

c i t y  m a r k e t s .  I n  t h e  i n t e r m e d i a t e  t e r m #  t h e  s i t u a t i o n  i s  a l s o  

u n c e r t a i n .  A t  t h e  e n d  o f  1 9 7 9 #  c a b l e  p e n t e t r a t i o n  w o u l d  b e  a b o u t  

3 7  p e r c e n t  u n d e r  t h e  p a n k o  m o d e l  -  p e r h a p s  e n o u g h  f o r  a n y  m a r k e t ,  

p e r h a p s  o n l y  e n o u g h  t o r  s o m e  m a r k e t s ,  3 k  

A n o t h e r  f a c t o r  t h a t  m a y  s t a l l  c a b l e ' s  e n t r y  i n t o  t h e  b i g  

c i t i e s ,  i s  b r o a d c a s t  p a y  t e l e v i s i o n ,  c u r r e n t  F C C  r u l e s  a l l o w  

b r o a d c a s t  p a y  t e l e v  i s  i o n #  u s u a l l y  c a l l e d  s u b s c r i p t i o n  t e l e v i s i o n  

o r  S T V ,  i n  a p p r o x i m a t e l y  3 8  o f  t h e  l a r g e s t  t e l e v i s i o n  m a r k e t s ,  

S T V  o p e r a t o r s  c a r  b r i n g  s e r v i c e  d i r e c t l y  t o  c o n s u m e r s ,  r e l i e v i n g  

p a y  T e l e v i s i o n  P a g e  7  



R a 3 y  P a n k o  
H A 3 Y  1 5 - M A Y - 7 5  1 6 : 2 6  3 2 5 2 1  

N T C - 7 5  

t h e  c o n s u m e r  o t  t h e  b a s i c  c a b l e  c h a r g e .  H o w  p a y  c a b l e  w i l l  f a r e  

a g a i n s t  S T V  c o m p e t i t i o n  i s  u n c l e a r .  F i r s t /  S T V  m a y  n o t  b e  v i a b l e .  

A l t h o u g h  t h e  P a n k o  s t u d y  p r e d i c t s  t h a t  a n  S T V  s t a t i o n  t o d a y  w o u l d  

a t t r a c t  a b o u t  1 0  p e r c e n t  o f  t h e  r e s i d e n t s  i n  a  c o m m u n i t y /  n o  S T V  

s t a t i o n s  h a v e  b e e n  b u i l t  s i n c e  t h e  i n c o n c l u s i v e  H a r t f o r d  S T V  

e x p e r i m e n t  i n  t h e  1 9 6 o ' s ,  s o  c o n s u m e r  r e s p o n s e  i s  c o n j e c t u r a l .  

S e c o n d /  a l t h o u g h  S T V  e n j o v s  t h e  a d v a n t a q e  o f  b y p a s s i n g  c a b l e /  t h i s  

i s  a l s o  a  c i s a d v a n t a g e ,  T h e  F C C  a p p a r e n t l y  w i l l  a l l o w  o n l y  o n e  

S T V  s t a t i o n  p e r  m a r k e t .  A s  t h e  p r o g r a m  m i x  b r o a d e n s /  S T V  w i l l  

h a v e  a  d i f f i c u l t  t i m e  c o m p e t i n g  a d a i n s t  m u l t i c h a n n e l  p a y  c a b l e .  

A l l  i n  a l l ,  t h e  o u t c o m e  o f  c o m p e t i t i o n  d e p e n d s  o n  a s p e c t s  o f  

c o n s u m e r  d e m a n d  t h a t  a r e  n o t  m e a s u r a b l e  t o d a y .  3 1  

A n o t h e r  q u e s t i o n  i s  w h e t h e r  p a y  c a b l e c a s t i n g  w i l l  o p e n  t h e  

o o o r  f o r  o t h e r  e x o t i c  s e r v i c e s .  I t  h a d  b e e n  s p e c u l a t e d  i n  t h e  

1 9 6 0 ' s  t h a t  p a y  c a b l e  w o u l d  p a y  f o r  t h e  i n t r o d u c t i o n  o f  t w o - w a y  

t e r m i n a l s  i n t o  t h e  h o m e .  T h e s e  t e r m i n a l s  c o u l d  t h e n  b e  u s e d  f o r  

v o t i n g ,  i n - h o m e  s h o p p i n g ,  s e c u r i t y ,  a n a  s o  f o r t h .  B u t  p a y  c a b l e  

i s  p r o g r e s s i n g  n i c e l y  w i t h o u t  t w o - w a y  c o m m u n i c a t i o n ,  a n d  w h e n  

t w o - w a y  o i l l i n g  d o e s  c o m e ,  i t  s e e m s  l i k e l y  t o  u s e  t h e  t e l e p h o n e  

s y s t e m .  B u t  t h e  s i t u a t i o n  i s  n o t  c o m p l e t e l y  p e s s i m i s t i c .  B y  

1 9 8 0 ,  t h e  P a n k o  s t u d y  p r o j e c t s  t h a t  5 4  p e r c e n t  o f  a l l  c a b l e  

s y s t e m s  w i l l  o f f e r  p a y  t e l e v i s i o n .  T h i s  m a y  b e  a  l a r g e  e n o u g h  

m a r k e t  f o r  t h e  c r e a t i o n  o f  f u l l  t w o - w a y  h a r d w a r e ,  w h e t h e r  u s i n g  

c a b l e  o r  t h e  t e l e p h o n e  s y s t e m ,  3 m  

P a y  T e l e v i s i o n  P a g e  8  
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N I C  -  7  5  

O n  t h e  w h o l e /  t h e r e  a r e  m a n y  t h i n g s  t o  b e  o p t i m i s t i c  a b o u t  

t o d a y ,  C a b l e  s e e m s  l i k e l y  t o  u l t i m a t e l y  e n t e r  t h e  b i g  c i t y  

m a r k e t s ,  b u t  n o t  a s  r a p i d l y  a s  s o m e  a n a l y s t s  h a d  h o p e d .  W h e n  

e n t r y  w i l l  h a p p e n ,  h o w e v e r ,  a n d  w h a t  t h i s  w i l l  m e a n  f o r  s e r v i c e s  

o t h e r  t h a n  p a y  t e l e v i s i o n ,  a r e  u n c l e a r  n o w .  F o r  t h e  n e a r  f u t u r e ,  

w e  s e e  c a b l e  a n d  n a y  c a b l e  g r o w i n g  r a p i d l y  i n  t h e  s u b u r b s  a n d  i n  

c i t i e s  w i t h  c o m p a r a t i v e l y  p o o r  t e l e v i s i o n  s e r v i c e .  W e  s e e  a  

g r a d u a l  p e n e t r a t i o n  o f  c a b l e  i n t o  t h e  t o p  m a r k e t s ,  e n t e r i n g  f i r s t  

w h e r e  t h e r e  a r e  n a t u r a l  t e r r a i n  p r o b l e m s  a n d  g r a d u a l l y  s p r e a d i n g  

u n t i l /  b y  1 9 8 5 ,  t h e  n a t i o n  i s  w i r e d  a n d  a l m o s t  a l l  A m e r i c a n s  h a v e  

t h e  c h o i c e  o f  w h e t h e r  o r  n o t  t o  t a k e  c a b l e  a n d  P a y  t e l e v i s i o n .  3 n  

p a y  T e l e v i s i o n  P a g e  9  
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( J 3 2 5 2 1  )  1 5 - M A Y - 7 5  1 6  :  2 6  ; ; ; ;  T i t l e :  A u t h o r ( s ) :  R a y m o n d  P .  
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People, for vcur information: the new password for logging into the 
ELF directory at SRI-AI is ELFIST. Once again, Please acknowledge 
receipt of this message. Thanks. Frank 1 

1 



F G B  1 5 - M A Y - 7 5  1 7 : 0 1  3 2 5 2 2  

( J 3 2 5 2 2  )  1 5 - M Y - 7 5  1 7 : 0 1 ; ; ; ?  T i t l e ;  A u t h o r ( s ) :  F r a n k  G .  
B r i g n o l i / F G B ;  D i s t r i b u t i o n :  / N A V I M P (  [  A C T I O N  ]  )  ;  s u b - C o l l e c t i o n s :  
N I C  N A V I M P ;  C l e r k ;  F G B ;  



F G B  1 5 - M A Y - 7 5  1 7 : 0 5  3 2 5 2 3  
I  d e n t s  

P a u l ,  D a v e ' s  n e w  i d e n t  i s  1 d b 2  i n  t n e  N A V I M P  d i r e c t o r y .  A n n a  W a t s o n  
i s  A W 2  i n  t h e  N A V I N F Q  d i r e c t o r y .  T h e  r e s t  o f  i d e n t  s t u f f  ( p h o n e  
n u m b e r s , e t c . )  i s  f i x e d  u p .  F e q a r d s .  F r a n k  

1 



FGB 15-MAY-75 17:05 32523 
Idents 

(032523 ) 15-n'AY-75 17 ; 05 ; ?;; Title; Author(s); Fra nk G, 
Brignoli/FGB; Distribution: /PCBC [ ACTION ) ) JDB2( ( INFO-ONtY J ) 
AW2C C INFO-ONL1 3 ) ; Sub-Collections; NIC; ClerK: FGB; 



FGB 15-MAY-75 17:07 32524 
Ident for McGiivary CJC^3) 

Jim, JCM3 is the new iient for McGilvary in NAVIMP directory. 
Peqards, Fran* 

1 



I d e n t  f o r  M c G i i v a r y  C j C M 3 )  
F G B  1 5 - M A Y - 7 5  } 7 : 0 7  3 2 5 2 4  

C J 3 2 5 2 4 J  1 5 - N A Y - 7 5  1 7 : 0 7 ; ; ; ;  T i t l e :  A u t h o r ( s ) :  F r a n k  G .  
B r i g n o l i / F G B ;  D i s t r i b u t i o n :  / J P S (  r  A C T I O N  ]  )  ;  S u b - C o l l e c t i o n s :  N I C ;  
C l e r k ;  1  G 8 ;  



N E T W O R K  P E R F O R M A N C E  S T U D Y  
D L S  1 6 - M A Y - 7 5  0 6 : 2 9  3 2 5 2 7  

T h i s  i s  a  m e s s a g e  r e c e i v e d  f r o m  W a l d e n  a t  B B N »  w h i c h  s u m m a r i z e s  t h e  
f i n d i n a s  a n d  f i x e s  a p p l i e d  t o  t h e  T I P S  a s  a  r e s u l t  o f  t h e  M a r c h  a n d  
A p r i l  ' f l u r r v '  o f  a c t i v i t y  g e n e r a t e d  b y  S R I ' s  u s e  o f  t h e  n e t .  N o t e  
t h e  p o s s i b i l i t y  o f  d r o p p i n g  2 7 4 1  c o d e  t o  g a i n  m o r e  b u f f e r  s p a c e ,  
T h i s  m i g h t  b e  n e c e s s a r y  w h e n  w e  g e t  a  l o t  o f  1 i n e p r o c e s s o r s .  
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4-MAY-75 1659»ED rl WALDEL at BBN-TENEX: NETWORK PERFORMANCE STU;DT: 
Status Report on the TIP Distribution: NET PERFORMANCE TECHNICAL 
GROUP [BBN]<MCKENZIE>NPTG,TXT: Received at; 5-MAY-75 08:49:49-PDT I 

1. Tip Access Control and User Account* la 

In our Quarterly Technical Report. No. 6 we reported our 
design of a mechanism to provide access control and user 
accounting for Terminal iMPs, The mechanism we designed was 
based on the use of the TTPSER/PSEXEC and attempted to balance 
the desire for giving the user the feel of a large system aqainst 
the extremely iimitea TIP core memory available for program and 
device buffers. In our Quarterly Technical Report NO. 8 we 
reported that during the last month of 1974 we were able to beoin 
the release of the TIP software system (TIP software version 327) 
which implemented the access control and user accounting 

mechanisms. l b  

During the early part of the first quarter we completed the 
release of TIP version 327 to all TIP sites. The access control 
mechanism was enabled to the extent that if a user's name was 
contained in the authentication data base then the correct 
password was required; however, if for some reason a user's name 
was not. contained in the authentication data base then any 
password was accepted and the user was permitted to continue his 
TIP session. This mode of operation was intended to permit tardy 
organizations to submit user authentication data without 
immediate loss of access. Altogether, about 650 users were 
identified in the data base. Beginning in January the Network 
Control center collected and processed the available TIP 
accounting data (i.e., data pertaining to those TlPs running 
software version 327). Sample accounting summaries were produced 
and sent to ARPA for review, 1 c 

TIP software version 327, in addition to the access control 
and user accounting code, contained improved diagnostic messaqes, 
corrected several minor errors, and considerably tightened the 
checking performed during the initiation of communication between 
a user terminal and a service-providing host. This last 
improvement, in fact, revealed protocol violations in a few hosts 
which hag been in use for some time, including the PDP-15 at 
ARPA> Unfortunately, once the TIP detected a protocol violation 
it merely stopeea attempting to being communication (informing 
the user of this action) rather than attempting to "clean up" the 
faulty communication. This led to significant problems in 
attempting to access these Hosts from TIPs, and Version 321 was 
modified to take additional corrective actions when protocol 

violations were oetected. l d  

1 
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Within a short time after release of Version 327 to all 
network TIPs# several problems became evident, as described 
below: le 

If 

*The text in this section is taken from our Quarterly Technical 
Report for the first quarter of 1975, lg 

1) Most Tips are equipped with 28 kllowords of core memory; 
of this 16K is dedicated to the IMP and the remainder to the TIF, 
Tne 12K TIP core must accommodate both the TIP code (which 
occupies the majority of the space) and terminal buffering. The 
new code reeoeo for the access control ana user accounting 
mechanisms reduced the amount of space available for terminal 
buffering (in a 28k TIP) to about two-thirds of that available 
with the preceeding software version. Although this buffer 
reduction occurred in all TIPS, its effects (frequency of the 
user typing fast enough to completely fill his input buffer and 
noticeable "stuttering" on output) were most strongly felt at 
those TIPs supporting large numbers of terminals. lh 

2) Several organizations had failed to submit user 
authentication data prior to installation of version 327, In 
many cases, the users at these organizations had names 
(particularly lest names) identical to the names of users whose 
authentication data had beer entered in the data base. When 
these users identified themselves by last name only, the 
authentication system demanded that they submit the password 
corresponding to the given last name, but of course the user did 
not know this password. in addition, many users perceived the 
mechanism fcr modifying the authentication data base (a mechanism 
which involved the user, his organization, PML, ARPA, and B6N) as 
cumbersome and unresponsive. li 

3) Use of a service host computer from a Terminal IMP 
required the user to first authenticate himself to the TIP, next 
open a logical connection to the host# and finally authenticate 
himself to the host before actually beginning to make use of the 
host's services. Although the actual time and effort, required of 
the user to complete these steps was not large, many users had 
strongly negative reactions to this process of "double login"; 
rather than perceiving the two instances of authentication as 
providing additional security many users perceived the process as 
forcing them to oo the "same thing" twice. Ij 

Due to the problems described above# ARPA requested us to 
remove the mechanisms for access control and user authentication 
from the TlFs pending review ana modification of the problem 

2 



DLS 16-MAY-75 06:29 32527 
NETWORK PERFORMANCE STUDY 

area. First# because of the terminal buffering problems# we 
reverted to the preceding TIP software version at a few heavily 
used TIPs which had only 28K of core memory. It is anticipated 
that each of these machines will eventually be retrofitted with 
an additional 4k words of core memory (we have submitted 
prooosals for most of the necessary memory units) and that 
version 327, or subsequent software versions# will be installed 
at each such site as memory becomes available, IK 

Second, the access control and user accounting software in 
version 327 has Deen "turned off" by program paten in all other 
TIPS except at BBN, Thus# at most sites# although the code is 
physically present# the users are not confronted with a 
reauirement to "login" to the TIP or with the problems of 11 

modifying the authentication data base, we have retained the 
access control and user accounti.ng mechanisms at BBN so that we 
can continue to gain experience with# and discover desirable 
modifications to# these mechanism, Ini 

Third, we have suggested to ARPA an administrative mechanism 
which we belive will make substantial improvements to the 
procedures for modifying the authentication data base, tn 

Finally# we nave proposed to ARPA further modifications to 
the TIP (and to the TIPSER/RSEXEC) which would make it possible 
for service hosts to learn the identity of a TJP user based on 
the authentication data provided at the time of the TIP "login" 
rather than requiring the user also to authenticate himself to 
the host. Hosts choosing to make use of this mechanism would be 
required to modify their own software, and other hosts desiring 
to retain their existinq authentication mechanisms need not make 
these changes, 1° 

2. TIP Version 337 lb 

TIP program version 337 is currently running at all TIP 
sites which hao ended up running TIP version 327 as discussed in 
the previous section; further# as additional memory has been 
added to TIPs running the version before version 327, these TIPs 
have been going directly to running version 337 without the 
intermediate step of version 327, TIP version 337 has little 
that is new. It is primarily a clean reassembly of version 327 
including assembling in all the patches that were made to version 
327 and including fixes to problems which were discovered in 
version 327 but too difficult to patch. To enumerate the changes 
briefly: a) a suspended connection is cleared correctly in the 
case when its link gets reused by the remote host for some other 
connection; b) the Tip's "logger" will allow iCPs to distinct 

3 
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N E T W O R K  P E R F O R M A N C E  S T U D Y  

s o c k e t s  o n  a  s i n g l e  h o s t  t o  p r o c e e d  i n  p a r a l l e l ;  c )  t h e  " l o g g e r "  
c a n  a b o r t  I C P S  m o r e  c l e a n l y ;  d )  s u s p e n d e d  a n d  r e s t o r e d  T E N E X  
c o n n e c t i o n s  a r e  h a n d l e d  m o r e  c l e a n l y ;  e )  m i n o r  b u g s  i n  t h e  u s e r  
a c c o u n t i n g  a n d  a u t h e n t i c a t i o n  c o d e  w e r e  f i x e d ;  e )  a  n u m b e r  o f  
m i s c e l l a n e o u s  m i n o r  b u g s  u n r e l a t e d  t o  n e t w o r k  p e r f o r m a n c e  w e r e  
f i x e d ;  f )  r o u t i n e s  w e r e  a d d e d  t o  e n a b l e  T I P  t a b l e s  t o  b e  s e n t  
t h r o u g h  t h e  n e t w o r k  t o  t h e  N e t w o r k  c o n t r o l  C e n t e r ;  a n d  g )  t h e  
c o p y - d o w n  l o o p  i n  t h e  T i P s  P F N M  l o g i c  w a s  m o d i f i e d  t o  a l l o w  t h e  
I M P  ( w h i c h  c o - r e s i d e s  w i t h  t h e  T i P )  t o  s e r v i c e  I / O  i n t e r r u p t s  
w h i l e  t h e  T i P  i s  i n  i t s  c o p y  l o o p .  T h e  m e c h a n i s m  o f  p o i n t  f  h a s  
p r o v e d  v e r y  u s e f u l  f o r  o b t a i n i n g  s t a t u s  a n d  d i a g n o s t i c  
i n f o r m a t i o n  o n  t h e  T i p .  T n e  c h a n g e  o f  p o i n t  g  w a s  m a d e  t o  
b e n e f i t  t h e  I M P ,  A s  w i t h  T I P  v e r s i o n  3 2 7 ,  T I P  v e r s i o n  3 3 7  h a s  
t h e  u s e r  a u t h e n t i c a t i o n  a n d  a c c o u n t i n g  c o d e  t u r n e d  o f f  b y  p r o g r a m  
p a t c h  e x c e p t  a t  B B N  w h e r e  w e  a r e  c o n t i n u i n g  t o  g a i n  e x p e r i e n c e  
w i t h  a n d  t u n e  t h i s  m e c h a n i s m ,  l q  

3 ,  T I P  P o r t s  " F u n n i n g  O p e n " *  i t  

I n  o u r  Q u a r t e r l y  T e c h n i c a l  R e p o r t  N o ,  7  w e  r e p o r t e d  o n  t h e  
d e v e l o p m e n t  o f  a  M u l t i - L i n e  C o n t r o l l e r  m o d i f i c a t i o n  t o  s u p p r e s s  
t h e  t r a n s m i s s i o n  o f  c o n t i n u o u s  b r e a k s  w h i c h  a r e  c a u s e d  b y  t u r n i n g  
o f f  s o m e  t y p e s  o f  t e r m i n a l s  w i t h o u t  f i r s t  c l o s i n g  t h e i r  n e t w o r k  
" c o n n e c t i o n s " .  D u r i n g  t h e  f o u r t h  q u a r t e r  o f  1 9 7 4  a n a  t h e  f i r s t  
q u a r t e r  o f  1 9 7 5  w e  i n s t a l l e d  t h i s  m o d i f i c a t i o n  i n  a l m o s t  a l l  
M u l t i - L i n e  c o n t r o l l e r s  ( f o u r  r e m a i n  t o  b e  m o d i f i e d ) ,  i n c l u d i n g  
t h e  M L C  i n  t h e  T y m s h a r e  T I P .  H o w e v e r ,  t h e  i n v e s t i g a t i o n  o f  
p e r f o r m a n c e  p r o b l e m s  r e v e a l e d  t h a t ,  a t  t i m e s ,  c o n t i n u o u s  s t r e a m s  
o f  b r e a k  c h a r a c t e r s  w e r e  s t i l l  b e i n g  t r a n s m i t t e d  b y  t h e  T y m s h a r e  
T I P .  i n  t h i s  c a s e  t h e  t e r m i n a l s  w e r e  c o n n e c t e d  t o  t h e  T I P  v i a  
l e a s e d  c o m m u n i c a t i o n s  c i r c u i t s  a n d  4 8 0 0  b a u d  m o d e m s ;  d u e  t o  t h e  
n i q h  s p e e d  c f  t h e  m o d e m s  t h e  p o r t  w a s  o p e r a t e d  i n  e x t e r n a l  c l o c k  
m o d e .  I s  

S i n c e  t h e  l i n e s  w e r e  l e a s e d  r a t n e r  t h a n  d i a l e d  u p  t h e r e  w a s  
n o  a u t o m a t i c  h a n g u p  p r o v i d e d  b y  t h e  m o d e m s  w h e n  t h e  t e r m i n a l s  
w e r e  p o w e r e c  d o w n  a n d ,  i n  f a c t ,  t h e  m o d e m / t e r m i n a l  c o m b i n a t i o n  
w a s  w i r e d  i n  s u c h  a  w a y  t h a t  t h e  D a t a  T e r m i n a l  R e a d y  s i g n a l  w a s  
a l w a y s  h e l d  o n  a t  t h e  T I P  e n d .  H o w e v e r ,  t h e  m o d i f i c a t i o n  m a d e  t o  
t h e  M L C  t c  s u p p r e s s  c o n t i n u o u s  b r e a k s  w a s  d e s i g n e d  o n  t h e  
a s s u m p t i o n  t h a t  e x t e r n a l l y  c l o c k e d  d e v i c e s  w o u l d  p r o v i d e  c l o c k  
s i g n a l s  o n l y  w h e n  t h e r e  w a s  m e a n i n g f u l  d a t a  t o  b e  t r a n s m i t t e d ;  
t h i s  a s s u m p t i o n  n o t  o n l y  s e e m e d  r e a s o n a b l e  t o  t h e  d e s i g n e r s  b u t  
a l s o  p e r m i t t e d  a n  e x t r e m e l y  l o w  c o s t  m o d i f i c a t i o n  d e s i g n ,  w e  
h a v e  b e a u n  t o  c o n s i d e r  c h a n g e s  t o  t h e  M L C  d e s i g n  w h i c h  w o u l d  
e n a b l e  t h e  M L C  t o  s u p p r e s s  c o n t i n u o u s  b r e a k s  f r o m  e x t e r n a l l y  
c l o c k e d  d e v i c e s ,  b u t  i t  w a s  f e l t  t h a t  t h e  b e s t  s o l u t i o n  t o  t h i s  
p a r t i c u l a r  p r o b l e m  w a s  f o r  S R I  t o  m o d i f y  t h e  t e r m i n a l / m o d e m  
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i n t e r f a c e  t o  u s e  t h e  D a t a  T e r m i n a l  R e a d y  s i g n a l  t o  i n d i c a t e  t h e  
o n / o t i  s t a t u s  o f  t h e  t e r m i n a l  t °  t h e  T I P .  I t  

4 ,  T o o  F a s t  T I P  C l o c k :  l u  

O n e  o f  t h e  d i a g n o s t i c  m e c h a n i s m s  w e  h a v e  d e v e l o p e d  i s  a  
f a c i l i t y  f o r  r e a l - t i m e  m o n i t o r i n g  o f  I M P / T I P  " l o a d  a v e r a g e " .  O n e  
o f  t h e  r e s u l t s  o f  t h i s  m o n i t o r i n g  w a s  t h e  d i s c o v e r y  t h a t  t h e  
T y m s h a r e  u p  w h e n  t o t a l l y  i d l e  a p p e a r e d  b u s i e r  t h a n  a n y  o t h e r  
t o t a l l y  i d l e  T I P  i n  t h e  n e t w o r k .  W e  q u i t e  r a p i d l y  c a m e  t o  t h e  
h y p o t h e s i s  t h a t  o n e  o f  t h e  r e a l  t i m e  c l o c k s  ( t h e r e  a r e  t w o ,  o n e  
f o r  t h e  I M P  a n d  o n e  f o r  t h e  T I P )  w a s  i n t e r r u p t i n g  m o r e  o f t e n  t h a n  
i t  w a s  s u p p o s e d  t o  b e .  w i t h  a  t r i v i a l  p r o g r a m  p a t c h  t o  c o u n t  t h e  
f r e q u e n c y  o f  t h e  c l o c k s  i t  w a s  f o u n d  t h a t  t h e  T I P  c l o c k  w a s  
r u n n i n g  a t  t w i c e  i t s  n o m i n a l  f r e q u e n c y  a n d  t h e r e f o r e  c a u s i n g  
i n t e r r u p t s  t w i c e  a s  o f t e n  a s  i t  s h o u l d  a n d  t h e r e f o r e  w a s t i n g  l o t s  
o f  m a c h i n e  c y c l e s  r u n n i n g  a l l  t h e  T I P  c o d e  w n i c h  r u n s  o f f  t h e  T I P  
c l o c k  i n t e r r u p t  m o r e  o f t e n  t h a n  n e e d  b e ,  A  f i e l d  e n g i n e e r  h a d  
- - - - - - - - - -  l v  

• T h i s  s e c t i o n  i s  t a k e n  f r o m  o u r  Q u a r t e r l y  T e c h n i c a l  R e p o r t  f o r  
t t i e  f i r s t  q u a r t e r  o f  1 9 7 5 ,  1  w  

l i t t l e  p r o b l e m  c o r r e c t i n g  t h e  h a r d w a r e  d i f f i c u l t y  w h i c h  c a u s e d  
t n e  c l o c x  t o  r u n  a t  t h e  t o o  f a s t  s p e e d .  A s  a  r e s u l t  o f  t h i s  
d i s c o v e r y  a t  T y m s h a r e ,  a l l  o f  t h e  o t h e r  I M P / T I P  c l o c k s  i n  t h e  
n e t w o r k  w e r e  a l s o  t e s t e d #  a n d  n o  o t h e r  w a s  f o u n d  t o  b e  o p e r a t i n g  
a t  t h e  w r o n g  f r e q u e n c y .  F u r t h e r #  t h e  N e t w o r k  c o n t r o l  C e n t e r  h a s  
e s t a b l i s h e d  a  p r o c e d u r e  f o r  r o u t i n e  p e r i o d i c  t e s t i n g  o f  a l l  t h e  
c l o c k s  i n  t h e  n e t w o r k  f o r  c o r r e c t  f r e q u e n c y ,  I x  

5 .  T h e  L i n k  0  B l o c k i n g  P h e n o m e n o n  l y  

L i n k  0  i s  u s e d  b y  t h e  h o s t  t o  h o s t  p r o t o c o l  f o r  a l l  i t s  
c o n t r o l  m e s s a g e s .  I n  p a r t i c u l a r *  A L L o c a t e  c o n t r o l  m e s s a g e s  m u s t  
f l o w  f r o m  t h e  T i p  t o  a n o t h e r  h o s t  i f  d a t a  i s  t o  f l o w  f r o m  t h e  
o t h e r  h o s t  t o  t h e  T I P  ( t o  b e  p r i n t e d  o n  a  T i p  t e r m i n a l )  o n  a  d a t a  
c o n n e c t i o n .  A  p h e n o m e n o n  w e  h a v e  o b s e r v e d  i s  t h a t  w h e n  a  n u m b e r  
o f  t e r m i n a l s  o n  a  g i v e n  T I P  a r e  s i m u l t a n e o u s l y  a t t e m p t i n g  t o  
p r i n t  o u t p u t  f r o m  t h e  s a m e  o t h e r  h o s t #  t e r m i n a l  p r i n t i n g  w i l l  b e  
f r e q u e n t l y  i n t e r r u p t e d  f o r  a  s e c o n d  o r  a  f r a c t i o n  o f  a  s e c o n d .  
T h i s  p h e n o m e n o n  h a s  b e e n  t r a c e d  t o  a  p r o b l e m  w i t h  c o n t e n t i o n  
a m o n g  t h e  s e v e r a l  t e r m i n a l s  f o r  l i n k  0  b e t w e e n  t h e  T I P  a n d  t h e  
o t h e r  h o s t :  a  t e r m i n a l  i n t e r r u p t s  o r l n t i n g  b e c a u s e  t h e  T i p  h a s  
r e c e i v e d  n o  f u r t h e r  o u t p u t  f r o m  t h e  o t h e r  h o s t ;  t h e  h o s t  h a s  n o t  
s e n t  f u r t h e r  o u t p u t  b e c a u s e  i t  h a s  n o t  r e c e i v e d  t h e  n e c e s s a r y  
A L L o c a t e  m e s s a g e  f r o m  t h e  T I P ;  t h e  T I P  h a s  n o t  s e n t  t h e  A L L o c a t e  
b e c a u s e  l i n k  0  t o  t h e  o t h e r  h o s t  i s  b l o c k e d  w a i t i n g  f o r  a  R F N M  
f o r  a  p r e v i o u s l y  s e n t  A L L o c a t e ;  a n d  h o s t  t o  h o s t  p r o t o c o l  
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Currently prohibits a second ALLocate from being sent while the 
RFNM for a Previous ALLocate is still outstanding. Thus, 
althouqh the other host is ready to send more output and the TIP 
is ready to print it, the entire system must wait for the 
outstanding RFNM to arrive, for the necessary ALLocate to be sent 
and find its way across the network to the other host, and for 
the now-allowed data message to traverse its way back across the 
network to the TIP. we have developed an "extension" to the 
protocol which allows the TIP to send several ALLocate messages 
on a single link 0 without waiting for the RFNM for each ALLocate 
before sending the next ALLocate, thus removing much of the 
latency from the ALLocate sending process and enabling smoother lz 

data output from the other host to the TIP. We have implemented 
this extension, and a version of the TiP software including this 
extension is currently undergoing final checkout prior to release 
of the new version throughout the network (at least to the sites 
which would otherwise be running version 337). we have been 
fortunate in discovering a mechanism which does not require any 
hosts other than the TIP make changes to their Network Control 
Programs. lag 

6. Optional Removal of the 2741 Handler laa 

A number of times in the past we have pointed out the 
possibility of removing the Tips capability to handle IBM 2741 
terminals (and their equivalents) on an optional basis. That is, 
for each TIP site a decision could be made as to whether the TIP lab 

was to have the capability to handle 2741s o r  not. At sites 
where is was decided not to support the 2741 capability in the 
TIP, a significant amount of memory normally dedicated to 2741 
handling could be used instead for terminal buffering. Although 
this option has been suggested several times in the past, before 
recently we have not managed to actually pegin implementing the 
option. Recently, while constructing the mechanism which leads 
to the solution of the link 0 blocking phenomenon discussed in 
point 5 above, we figured out a relatively easy way to finally 
implement the 2741 removal option, in fact, the version of the 
Tip containing the mechanism to get around the link 0 blocking 
phenomenon is already a significant step toward the 2741 removal 
option, and changes we are planning to make to the TIP in other 
areas will naturally result in certain additional TIP structures 
being changed which will bring things very close to the point 
where removal of the 2741 capability Is a real option, lac 

7. TiP ALLocate and Buffering Strategy lad 

There has been an exchange of messages between interested 
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parties at SPI and ourselves regarding the TIP's strategy for 
buffering traffic arriving from another host for printing on a 
TIP terminal and the TIP'S strategy for sending toe host to host 
protocol AlLocate messages which control the flow of data from 
the other host to the TIP, For completeness we reproduce the 
message correspondence here. lae 

*****Message from irby of SRi -- March 18, 1975***** laf 

Our Understanding of the TIP buffer allocation policy is as 
follows: lag 

The TIP has a pair of outout buffers of equal size, say 
800 bits (100 characters) for each terminal. The TIP 
initially allocates to the sending host 1 message and 800 bits. 
One of the buffers is always being usea to output to the 
terminal while the other is used to accept data from the sending 
host, lah 

Lets call the buffer currently pointing at the terminal 
the Tbuf anc the buffer currently pointing at the network the 
N b u f . 1 a i 

When the first message arrives from the network that data 
is put into Nbuf, laj 

The buffers are toggled ana a new allocation is sent of 1 
message and "1" bits where "1" is the length of the previous 
message. The buffer just filled, now Tbuf, is output to the 
terminal. When the next message arrives from the network it is 
put into Nbuf. lak 

When Tbuf is empty the buffers are toggled and a new 
allocate is sent of 1 message and "1" bits, lal 

we do not understand why the message allocation is 
limited to one at a time. It seems to us that it would be 
possible tc allocate several messages and append the data that 
arrives to the data already in Nbuf, 

********** 1 am 

#**#*Message from Walden of BBN — March 19, 1975***** lan 

WE DC THE TIP ALLOCATION THE WAY WE DO BECAUSE IT IS EASY 
THIS WAY -- DOUBLE BUFFERING IS SOMEWHAT SIMPLER THAN A 
CIRCULAR BUFFER WHICH TS WHAT YOU HAVE IN MIND AS THE 
ALTERNATIVE. lao 

OUR ASSUMPTION IS THAT THE SENDING HOST, IF TRYING FOR HIGH 

7 



DlS 16-MAY-75 06:29 32527 
NETWORK PERFORMANCE STUDY 

THROUGHPUT, WHICH IS WHAT YOU WANT WITH YOUR DISPLAYS, WILL SEND 
MESSAGES FULL TO THE ALLOWABLE BIT ALLOCATIONS -- THIS SHOULD BE 
NO BIG PROBLEM GIVEN THE SMALL SIZE OF THE TIP BUFFERS (I 
REALIZE THAT TENEX MAY NOT ALLOW THE USER TO CONTROL HOW 
FULL MESSAGES ARE AND TO THIS EXTENT OUR ASSUMPTION IS NOT 
REALISTIC). lap 

TO GO TO A CIRCULAR BUFFER SCHEME PROBABLY ADDS SOME WORDS 
OF CODE (MAYBE LESS THAN 100). HOWEVER, SOME OF THESE WORDS ARE 
IN THE INNER LOOP (I.E., END TESTS ARE HARDER IN A CIRCULAR 
BUFFER SCHEME WHERE THE BOUNDARIES BETWEEN MESSAGES VARIES AROUND 
IN THE BUFFER AND WHERE ONE HAS TO BE CONCERNED ABOUT 
WRAPING AROUND THE END OF THE BUFFER, WORSE, GOING TO A 
CIRCULAR BUFFER SCHEME MEANS ONE HAS TO REMEMBER EXACTLY HOW 
MANY OUTSTANDING ALLOCATES THERE ARE SO RETRANSMISSION OF 
ALLOCATES CAM BE DONE CORRECTLY -- THIS WILL REQUIRE AT LEAST A 
NEW (64 WORDS TIMES 11 BITS PEP WORD) TABLE TO HOLD THE 
ADDITIONAL FIT ALLOCATE MEMORY. lad 

GIVEN THE SMALL SIZE OF THE TIP BUFFERS ALREADY, IT IS NOT 
CLEAR THAT THE ADDITIONAL LOSS OF MEMORY TO GO TO A CIRCULAR 
BUFFER SCHEME WOULD EE COMPENSATED FOR BY THE LESS BREAKAGE THAT 
A CIRCULAR BUFFER SCHEME OFFERS OVER A DOUBLE SCHEME. lar 

FINALLY, GIVEN SUFFICIENT BUFFERING, IN THE HP AND A HOST 
PUSHING AS HARD AS ALLOWED, DOUBLE BUFFERING SHOULD BE ABLE TO 
COVER ANY NETWORK (AND OTHER) DELAYS. I THINK THE 
FUNDAMENTAL PROBLEM, GIVEN THE LARGE DELAYS ACROSS THE NET AND 
THROUGH THE HOSTS, IS LACK OF MEMORY, NOT THE ALLOCATION STRATEGY. 
ANY ALLOCATION STRATEGY WOULD WORK POORLY WITH THE SMALL AMOUNT 
OF BUFFERING AVAILABLE ON MANY TIPS, ********** las 

The message exchange reproduced above is pretty much self 
explanatory, although one technical point was not covered 
adequately; we elaborate on this point now. Assume the available 
TIP buffers for a port are well matched to the speed of the 
terminal connected to the port and to the network round trip time 
(i.e., printing haif the buffer takes the same time it takes for 
an ALLocate to go to the sending host and for a data message to 
make its way back across the network to the TIP -- it is unlikely 
that the TIP will have more than this much buffering due to its 
very limited buffering capacity). in this case, the TIP's 
buffering and allocation strategy is optimal. The sending host 
cannot in general know the speed of the terminal to which it is 
sending. Therefore, the only clue the sending host has available 
about when the TIP is ready for more data is receipt of an 
ALLocate, As was mentioned in the second of the above messages, 
if the sending host follows a general policy of sending messages 
of length of Jess than half the total available buffer space, 
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smooth (i.e., maximum rate) output cannot, be achieved/ because 
the TiP quickly prints the data in the snail message it has 
received and has to sit idle while the ALL°cate travels from the 
TIP to the ho st and a data message travels from the host to the 
TIP. Possibly less obvious is the fact that if the sending host 
is allowed to send messages with length greater than half the 
available TIP buffering space and the host frequently follows a 
policy of sending such laroer messages# smooth (i.e., maximum) 
throughput again can not be achieved, because after the TIP has 
printed the iarqe message it has nothing to print while the 
ALLocate is sent to the host and more data is sent back to the lat 

TIP, The implication of these facts are that it is difficult to 
find a simple strategy of sending allocations which permits the 
sending host to effectively take advantage of the incremental 
possibilities of a circular buffering strategy, it is true that 
if for one reason or another the sending host cannot generally 
send the maximum data allowed by the TIP ' S  allocation, then the 
Tip's double buffering system is less flexible from the point of 
view of the sending host than would be a circular buffering 
system. ^ lau 

In any case, we have no current plans to change the TIPs 
buffering and allocation strategy. lav 

8, TIP Bandwidth (i.e.# Throughput Capacity) law 

we have recently spent a significant amount of effort 
attempting to understand the HP's bandwidth (or throughput 
capacity), we have counted instructions in the TIP to discover 
the cost of various TIP functions and we have constructed 
mathematical expressions which relate these costs to t."ne various 
parameters of the system (e.g., number of terminals, mix of 
terminal speeds, available buffering, efficiency of host packing 
of data into messages, average number of ALLocates packed into a 
single control message from the TIP to a host, etc.). 
Unfortunately, the results are very sensitive to the choice of lax 

values for the various parameters. For instance, the capacity of 
a HP may be less than lOKbs in a configuration with 63 ports all 
doing output at 160 baud with each message for these ports only 
containing one character. On the other hand, if the ports are 
running at 1200 baud and the size of the messages is increased by 
a factor of eight, the Tip's capacity may be four times as great. 
Other mixes of parameter values result In still higher capacity 
results. Our present problem then is to turn our mathematical 
expressions into graphs which provide insight into the capacities 
of which the TIP is capable and where on the curves any given 
site Is running, lay 
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There have been some immediate results of our TIP capacity 
investigations. For example? we have confirmed (as we always 
suspected) tgat tpe Tip's code for sending ALLocates is very 
costly to run. further, because of the TIPs allocation strategy, 
this code is run very often (approaching once tor every message 
that is received). And because of the TIP'S limited buffering 
capacity, messages are received very often. We are studying 
methods of reducing the cost of the TIP'S ALLocate sendina 
mechanism. This exampie is typical of the sort of vicious cycle 
in which the TIP finds itself. Because the TIP has limited 
space, its cata structures and code tend to be optimized to take 
little space and therefore generally are very costly to use. But 
because of the HP's limited memory for buffering, the very 
costly (in terms of throughput, capacity used) code must be run 
very often. the very costly (in terms of throughput capacity) 
code must be run very often. laz 

Also as a result of our capacity investigations we have 
discovered that the TIP has been looping through- the IMP 
background loop more often than absolutely necessary resulting in 
a 15% decrease of TIP capacity in some cases. It has also been 
oiscovered that certain IMP computations are taxing an inordinate 
fraction of the computer effectively reducing the TIP'S capacity. 
Steps are being taken to correct these problems, and we will 
continue to ce on the lookout for other such problems as we 
conclude our study of the TIP's capacity. lb@ 

8, Conclusion lba 

We have found a number of problems and sub-optimalities in 
tne performance of specific Tips or with the Tip system in 
general. However, we have found no fundamental problem with the 
Tip's design or the way it has been operating that would not be 
alleviated with the adoition of TIP memory and the reduction of 
the delay across the network and through the hosts with which the 
TIP is communicating. Ibb 
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29-APR-75 1010-PDT LYNCH at SRI-AI: TENEX Efficiency Distribution: 
NET PERFORMANCE TECHNICAL GROUP [8BN]<MCKENZIE>NPTG.TXT:, UntUliS, 
Victor at bbnb Received at: 29-APR-75 1.0: 30: 10-PDT 1 

1 sent the following to Bob Balzer as a response to his question 
to me about Lisp response on KI/KA systems at. ISI. It occurs to 
me that most of you are more involved with the issues raised in 
the note than are the Lisper's are. la 

29-APR-75 08:55:17-PDT,7832:000000000000 Mail from SRI-AI rcvd at 
29-APR-75 0855-PDT Date: 29 APR 1975 0852-PDT lb 

From: LYNCH lc 

Subject: Re: Ki TENEX Lisp Measurements Id 

To; BALZEP at USC-ISlB, LYNCH, LICKLIDER at ISI, RUSSELL at ISI, le 

T0: PEPIN at ECL, DALE at ISI, SCHULZ at SUMEX-AlM if. 

cc: HARTLEY at BBN, LEWIS at BBN, GOODWIN at BBN, 19 

cc: BORROW at FBN, NICKERS0N at BBN, BALZER at ISIB, lh 

cc: GREENFELD at ISIB, FEIGE'NBAUM at ISI, ELLIS at ISIB, li 

CCI TEITELMAN at PARC, DEUTSCH at PARC, MASINTER at PARC, IJ 

CC: BOBROW at PARC, WILBER at AIC, BOYER at AIC, 1k 

cc: GARVEY at AIC, RAPHAEL at AIC, LYNCH at AIC, 11 

cc: HEATH MAN at SUMEX-AIM, Nil at. BBN, KRD at SU-AI lm 

In response to the message sent 25 APR 1975 1644-PDT from BALZER 
at USC-ISIB lh 

Bob, i fully sympathize with your puzzled reaction to the Liso 
benchmark runs that were marie on the various KI systems and your 
subjective feeling that Interlisp runs faster on your KA system. 
Your suggestion/request that I redo the benchmarks and measure the 
elapsed time on each system is a tall order, I will attempt to 
explain why I have not done such a thing with any satisfactory 
results, 1° 

Timesharing in a oemand paging environment is a complex 
phenomenon. The "classical" parameters that are considered 
figures of nrerit are described by Kleinrock, Denning and Coffman 
in many papers over the past decade. Recently Kleinrock has 

1 
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rather solidly formalized much of his gueueing theory and 
timesharing considerations into a set of booKs that are Very 
worthwile reading for the serious student of computer science. 
Unfortunately, most of what is considered important to the 
theoreticians is not measured directly oy TFNEX. lp 

in the large, a timesharing system is a server that sees 
requests for cpu and memory space (and manipulation of files on 
secondary memory devices), A simple scenario is that a request 
for service is honored by havinq the server (TENEX) dole out its 
resources tc each requestor in a manner that is "fair" in some 
sense. The usual method is to give each user a "burst" of cpu 
time and then to go on to the next user requesting service and 
give it a burst while the otners wait. The nature of the waiting 
is what is most studied by the theoreticians. Now if it happens 
that while a user (requestor) is utilizing its "burst" of cpu time 
it encounters a "page fault" then the cpu server has to give up on 
processing this particular user and pass it on to the server that 
handles the requests for "not-in-core" pages. This server will be 
called the "swapper", Thus it is seen that a timesharing system 
contains a number of internal servers who give resources to the 
user. The presumed independent variables of a server system are; lq 

(1) arrival time of user, and, (2) amount of time consumed by 
requestor before it leaves the system, lr 

The above variables give rise to the following "figures of merit"; 
(more exactly - "parameters of merit") Is 

N = LAMBDA * T It 

Where ltl 

N = average number of customers in the total system (those 
being served plus those waiting for service) Itla 

T = average time spent in the system/customer (both being 
served and waiting for service) Itlb 

LAMBDA = average arrival rate of customers to the system ltlc 

in TENEX the Load Average is defined as the sum of those 
processes (customers) who are either: lu 

(1) Running now (max of 1 with one cpu involved), (2) waiting 
for the swapper to bring in a page, (3) Waiting for the CPU only 
[i.e., (2) is satisfied], and, (4) waiting for an initial core 
allocation. lv 
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If a process (customer) is in one of the first three classes it is 
said to be "in the balance set". That means that the sum of the 
recent average core usage requirements (working sets) is not 
greater than the amount of physical core available for all 
customers to share. Thus it can be seen that the Load Averaqe is 
a good candidate for serving as N in the above central equation. 
However, it does not say much about what a customer can expect for 
1 if the customer does not know anything about LAMBDA' It also 
completely ignores the various priority schemes that may be 
present in the cpu-allocation mechanism that usually try to favor 
those customers with small LAMBDA (the so-called "interactive" 
user). It also masks the characteristics of the swapper rather 
well. In fact, if the swapper is "slow" then one can see that 
customers who need to use the swapper often (interlisp) do not get 
to use the cpu very often and thus their average service time (T) 
is quite large compared to the customer who asks for the same 
amount of cpu time but does not demand much of the swapper. lw 

in TENEX there is no attempt to "prioritize" access to the swapper 
on any basis. It doesn't do much good to give a swap-bound 
customer priority to the cpu if it is spending most of its time 
waiting for tne swapper to serve it. instead, one snould 
simultaneously try to improve the performance of the swapper in 
absolute terms and possibly put a priority scheme on access to the 
swapper. Swapper performance can be improved by two methods: lx 

(1) paster hardware, and, (2) Smarter software ly 

Faster hardware usually means getting a device that has the 
smallest average access tjme to a page that one can buy. Smarter 
software means that one should establish as many servers to the 
swapper as there are independent access channels to it. This last 
scheme is very important for swapper nerformance. Denning's 
article on scheduling swapper activity shows dramatic improvements 
for loaded systems. (SJCC 1967) lz 

Specifically, the KJ systems that were measured all have 
different swappers. The cpu-servers are all similar in that they 
are running a 131 version that has been modified to give 
interactive jobs very high cpu-priority. The swappers are 
summarized to the best of my knowledge as follows: la@ 

ISI-K.I ((SIB) l 3330 disk drive with swap space at end of 
pack la@l 

ECL-KI 4 3340 drives with swapping across middle 
(except that the swappabie monitor is in the fixed head part of 
two of the drives) la@2 
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SUMEX-KI 1 arum (1800 r prr, 13 pages per rev) ia@3 

IMSSS-KI 1 drum (3600 rpm, 16 pages per rev) 1 a i? 4 

ISI-KA (is IA) 2 3330 disk drives with swap space in center 
of packs ia@5 

SFI-AI-KA 1 drum ( 1800 rpm, 18 paaes per rev) 13(36 

The arum systems are all running software that nas a separate 
server for each sector (page) around the revolution. laa 

The exact amount of performance improvement for any given 
system as a function of swapping server efficiency is not easy to 
calculate, i am still working on the precise models for 
describina each of the above systems and will report my results at 
a later time. I hope to be able to develop a model for each 
general class of hardware and appropriate software to derive the 
maximum throughput capacity for all reasonable configurations of 
egulpment. The formulas involve making assumptions about the 
"Paoe-fault-rate" for each system, I will have to make a family 
of curves for the ranqe of cases that are useful t° know. if 
anyone has any thoughts on the subject, please let me know them. 
Denning's original formulas are known to oe a bit incorrect and 
Coffman's formulas for waiting time are lengthy (JACM Jan 1969). 
Also, modeling a 3330 system is tricky because it really is two 
systems (1 think). lab 

All of this suggests that there is much room in the TENEX 
system for adopting service policies at each of the internal 
queues that will favor one class of service oyer another and that 
there is no single parameter that will suffice to describe to a 
user what he can expect from the system. However, it appears that 
the addition of a few meters (and their appropriate display) will 
give a user a much clearer picture of the service he can expect, lac 

Fegards, Dar lad 
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T H A N K S  R A N K  

T H A N K S  F O R  F I X I N G  O A V E S  I D E N T .  S A M E  F O R  A N N A ,  
r e g a r d s  p a u  1 ,  „  „ ,  t h i s  m a y  f l y  t h e  f i s t  s h o t  
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W e e k l y  R e p o r t  o f  M y  A c t i v i t i e s  
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F i n i s h e d  u p  t h e  c o u r s e  r e p o r t s  w i t h  J M B .  W o r k e d  w i t h  M a r t i n  H a r d y  
a n d  R o d  B o n d a r u n t  t r y i n g  t o  r e p a i r  b r o k e n  L i n e p r o c e s s o r .  M e t  w i t h  
J C N  r e g a r d i n g  A R P A  e t c .  S e n t  o u t  v i e w g r a p h  r e c o m m e n d a t i o n s .  s h i p p e d  
o u t  t e r m i n a l s  a n d  e q u i p m e n t  f r o m  S R I - W D C  a n d  A R P A  t o  M e n l o  P a r k .  
W o r k e d  o n  u n d e r s t a n d i n g  a n d  u s i n g  t h e  A R P A  M R A O ' s .  R e v i e w e d  C o u r s e  
I I I  f o r  c l a s s  r e x t  w e e k .  M a d e  a  s o m e w h a t  s u c c e s s f u l  a t t e m p t  a t  
w r i t i n g  a  c o m m a n d s  b r a n c h .  A s s i s t e d  a  f e w  u s e r s  v i a  l i n k s .  O n e  u s e r  
i n  p a r t i c u l a r #  P a u l  B i s h o p  ( P C B )  o f  n c s l  i s  h a v i n g  a n  o p e n - h o u s e  a t  
h i s  l a b  t o m o r r o w  a n d  w a s  w o n d e r i n g  i f  I  c o u l d  b e  o n  t h e  s y s t e m  f o r  a  
w h i l e  t o m o r r o w  s o  t h a t  h e  c o u l d  l i n k  t o  m e .  T o o k  o f f  4  h o u r s  s i c k  
l e a v e  t o d a y ,  
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F G B  1 6 - M A Y - 7 5  1 2 : 2 7  3 2 5 3 3  

S h o r e s  5 - 1 6 - 7 5  1  

T e n t a t i v e l y ,  y e s  t h e y  w o u l d  b e  i n t e r e s t e d  i n  d o i n g  H - F E  P r o c e s s  i n  
E L F  a n a  d e f a u l t  d r i v e r .  H e  w i l l  t a l k  t o  h i s  p e o p l e  a n d  c a l l  b a c k  
n e x t  w e e k ,  i t  h e  i s  s t i l l  i n t e r e s t e d ,  w e  w i l l  g e t  t o g e t h e r  a n d  g o  
i n t o  f u r t h e r  d e t a i l s .  l a  

H i s  p e o p l e  a r e  J o h n  M c G i l v a r y  w h o  i s  d o i n g  C / S P  s i m u l a t i o n  i n  P D F  
1 1  a n d  m u s t  l e a r n  E L F  i n  d e t a i l  b e f o r e  d o i n g  s o .  O t h e r  P D P  1 1  
p e o p l e  w o u l c  b e  a v a i l a b l e  i f  f u n d d n q  w e r e ,  ( T h e  n e w  A d v a n c e d  
C o m b a t  S y s t t e m s  L a b  b e a d e d  b y  R o g e r  P r a e g e r  h a s  l o t s  o t  P D P  1 1  
p e o p l e ;  t h i s  w a s  r e c e n t l y  c r e a t e d  i n  o r g a n l z a t i o n a l  s h i f t )  l b  

J i m  p l a n s  t o  g o  i n  b y  C / S P  s i m u l a t i o n  r o u t e .  S t i l l  i n  p r o c e s s  o f  
c o l l e c t i n g  i n f o  o n  i t ,  H o t  s u r e  n o w  p r o c e s s  t o  p r o c e s s  w o u l d  w o r k .  
T h e y  a r e  s t a r t i n g  o f f  b y  w o r r y i n g  a b o u t  t i m e  s h a r i n g  a n d  w o r k i n g  
u p ,  i c  

H e  w i l l  m a k e  s o f t w a r e  a v a i l a o l e  t o  t h o s e  i n t e r e s t e d .  H o w e v e r ,  t h e y  
a r e  c u r r e n t l y  r u n n i n g  l e v e l  3 1  E X E C  a n o  u n s u r e  w h a t  e f f e c t  l e v e l  
3 2  w i l l  h a v e ,  e t c .  N B s  i s  c u r r e n t l y  d o i n g  C / S P  s i m u l a t i o n  u s i n g  
a n o t h e r  m i n i .  I d  
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D O C U M E N T  D E V E L O P M E N T ,  P R O D U C T I O N ,  A N D  C O N T R O L  1  

D a v i d  R .  B r o w n ,  D i r e c t o r  
i n f o r m a t i o n  s c i e n c e  L a b o r a t o r y  

2 

I S L - A R C  c o o p e r a t i o n  i n  t h e  d e v e l o p m e n t  o f  a  p r o g r a m  i n  t h e  a r e a  o f  
d o c u m e n t  d e v e l o p m e n t ,  p r o d u c t i o n ,  a n d  c o n t r o l  ( n o p C )  h a s  b e e n  t h e  
s u b j e c t  o f  n u m e r o u s  d i s c u s s i o n s ,  m e e t i n g s ,  a n d  n o t e s  d u r i n g  t h e  p a s t  
y e a r  o r  s o .  A t  t h e  p r e s e n t  t i m e ,  w e  a r e  s e e k i n g  t n e  d e f i n i t i o n  o f  a  
p r o g r a m  t h a t  w e  c a n  p r o m o t e ,  a n d  a  m a r k e t i n g  s t r a t e g y .  T h i s  n o t e  i s  
s u p p o s e o  t o  b e  a  s t e p  t o w a r d  t h a t  o b j e c t i v e .  3  

A s  b a c k g r o u n d ,  t h e  f o l l o w i n g  s h o u l d  b e  n o t e d .  4  

1 ,  A R C  h a s  p r o m o t e d  a  g r o w i n g  c o m m u n i t y  k n o w n  a s  t h e  K n o w l e d g e  
w o r k s h o p  A r c h i t e c t s  C o m m u n i t y  ( K W A C ) .  M e m b e r s  o f  t h i s  c o m m u n i t y  
a r e  N L S  e n t h u s i a s t s ,  a n d  t h e i r  n u m b e r  i s  g r o w i n g .  T h e y  a r e  
p o t e n t i a l  c l i e n t s  f o r  a  f u t u r e  p r o g r a m  i n  D D P C .  4 a  

2 ,  S R I  i s  a n  a c t i v e  m e m b e r  o f  t b e  K W a C .  S e v e r a l  g r o u p s  w i t h i n  
S R i  a r e  u s i n g  N L S  ( a n d  h a v e  s a t u r a t e d  t h e  a v a i l a b l e  r e s o u r c e s ) .  4 b  

3 ,  I S L  h a s  d e v e l o p e d  a n d  o p e r a t e s  a  t e x t - e d i t i n g  s y s t e m  k n o w n  a s  
M A E  o n  t h e  P D P - 1 1 / 2 0 .  T h i s  s y s t e m  i s  c u r r e n t l y  u s e d  b y  a  n u m b e r  
o f  g r o u p s  a t  S R I ,  i n c l u d i n g  C h e m i c a l  i n f o r m a t i o n  s e r v i c e s  a n d  t h e  
S I M E - D I M E  p r o j e c t .  4 c  

4 ,  A h  S R i - s p o n s o r e d  p r o j e c t  f o r  t h e  p r e l i m i n a r y  d e s i g n  o f  a n  
i n s t i t u t e - w i d e ,  a u t o m a t e d ,  t e x t - h a n d l i n g  s y s t e m  w a s  c o m p l e t e d  i n  
1 9 7 4 .  T h e  p r o j e c t  i s  p r e s e n t l y  s u s p e n d e d  a n d  p r o b a b l y  w i l l  n o t  b e  
f u n d e d  b y  S R i  C e n t r a l  A d m i n i s t r a t i o n  i n  1 9 7 5 ,  4 d  

5 ,  A  p r o p o s a l  t o  N S F  f o r  t h e  d e v e l o p m e n t  o f  a n  e x p e r i m e n t a l  
e d i t o r i a l  p r o c e s s i n g  c e n t e r  w a s  r e v i e w e d  f a v o r a b l y  b y  N S F .  T h e  
p r o p o s a l  w a s  r e c e n t l y  w i t h d r a w n  b y  S R I  f o r  s e v e r a l  r e a s o n s .  4 e  

a .  S R i  w a s  u n w i l l i n g  t . o  s h a r e  i n  t h e  c o s t s  a s  r e q u i r e d  b y  t h e  
p r o p o s a l .  4 e l  

b .  T h e  o b j e c t i v e s  i m p o s e d  b y  N S F  a p p e a r e d  t o  b e  f a r  f r o m  
o p t i m u m  ( f r o m  S F I ' s  p o i n t  o f  v i e w ) .  4 e 2  

W i t h  t h i s  s o m e w h a t  m i x e d  b a g  o f  a  b a c k g r o u n d ,  w e  n o w  w a n t  t o  p r o c e e d  
t o  d e v e l o p  a  p r o g r a n ,  a n d  ( h o p e f u l l y )  b r i n d  a l l  o f  o u r  t a l e n t s  
t o g e t h e r  i n  t h e  p r o c e s s ,  5  

W e  w a n t  t o  h a v e  a  p r o g r a m  i n  t h e  d e v e l o p m e n t  o f  s y s t e m s  f o r  D D P C ,  

1 
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N O T E S  O N  D E V E L C P M E N T  O F  D D P C  P R O G R A M  

s u s t a i n e d  b y  a  m u l t i t u d e  o f  c l i e n t s  w i t h  s i m i l a r  p r o b l e m s  a n d  
i n t e r e s t s .  O u r  w o r K  f o r  a  p r o t o t y p e  c l i e n t  w o u l d  b e  t h e  k i n d  o f  w o r k  
w e  p r o p o s e d  f o r  t h e  i n s t i t u t e - w i d e ,  a u t o m a t e d ,  t e x t - h a n d l i n g  s y s t e m .  6  

T h e  p r o g r a m  w e  v i s u a l i z e  w o u l d  n o t  c o n s i s t  o f  s o m e  n u m b e r  o f  
s e p a r a t e /  o n e - s h o t  p r o j e c t s .  I t  w o u l d  b e  a  s u s t a i n e d /  c o o p e r a t i v e /  
m u l t i c l i e n t  p r c j e c t /  b u t  b e  f l e x i b l e  a n d  t a i l o r e d  t o  t h e  n e e d s  o f  
e a c h  i n d i v i d u a l  c l i e n t  i n  t h e  p r o g r a m ,  p a c h  c l i e n t  w o u l d  s t a r t  f r o m  
a  d i f f e r e n t  p l a c e  a n d  g o  t h r o u g h  p h a s e s  o f  s y s t e m  a n a l y s i s /  s y s t e m  
d e s i g n /  i m p l e m e n t a t i o n ,  o p e r a t i o n /  e v a l u a t i o n /  e t c .  N o t  a l l  c l i e n t s  
w o u l d  h a v e  t o  b e  i n  t h e  s a m e  p h a s e  a t  t h e  s a m e  t i m e .  ( T h e  p h a s e s  
t e n d  t o  o v e r l a p  a n d  b e c o m e  b l u r r e d  a n y w a y . )  A  c l i e n t  u n d e r t a k i n g  a  
m a j o r  u p g r a d i n g /  s u c h  a s  t h e  o n e  w e  P r o p o s e d  t o  S R I /  w o u l d  b e  i n  f o r  
a  t h r e e  o r  f o u r - y e a r  e f f o r t .  A t  t h e  e n d  o f  t h a t  t i m e /  t h e  c l i e n t  
w o u l d  b e  u r g e d  t o  s t a y  i n  t h e  p r o g r a m  f o r  c o n t i n u e d  b e n e f i t s  a n d  
u p g r a d i n g  o f  h i s  s y s t e m .  7  

O u r  m e t h o d  o f  a p p r o a c h  I s :  8  

1 .  P r e p a r e  a  d e s c r i p t i o n  o f  w h a t  w e  i n t e n d  t o  s e l l  8 a  

2 .  F o r m u l a t e  a  m a r k e t i n g  s t r a t e g y  8 b  

3 .  T a r g e t  p r o s p e c t s  8 c  

4 .  B r i n g  t h e m  i n t o  t h e  p r o g r a m ,  8 d  

W e  a r e  p r e s e n t l y  i n  t h e  m i d s t  o f  ( o r  p e r h a p s  t h e  b e g i n n i n g  o f )  s t e p  
1 .  9  

I  p r o p o s e  t h a t  w e  n o t  a t t e m p t  t o  c o m p l e t e  e a c h  s t e p  i n  c o m p r e h e n s i v e  
a n d  f i n a l  f o r m ,  b u t  p r o c e e d  r a p i d l y  t o  p u t  s o m e t h i n g  t o g e t h e r /  t o  
d e v e l o p  a  p r e l i m i n a r y  m a r k e t i n q  s t r a t e g y ,  a n d  t o  c o n t a c t  s o m e  l o c a l  
p o t e n t i a l  c l i e r t s ,  I  t h i n k  w e  s h o u l d  b e  m a k i n g  o u r  f i r s t  c o n t a c t s  
w i t h  p r o s p e c t s  b e f o r e  J u l y  1 ,  1 0  

W e  n e e d  a  p r o m o t i o n a l  d o c u m e n t  t h a t  w e  c a n  g i v e  t o  p o t e n t i a l  c l i e n t s  
t h a t  d e s c r i b e s  t h e  p r o g r a m ,  i t  s h o u l d  b e  b r i e f  ( a  f e w  p a g e s ) /  a n d  
t y p e w r i t t e n  o n  b l u e  b a n n e r .  T h i s  w o u l d  n o t  b e  a  p r o p o s a l .  A  
p r o p o s a l  t o  a  p r o s p e c t i v e  c l i e n t  w o u l d  h a v e  t o  c o m e  l a t e r /  a f t e r  w e  
h a d  m o r e  k n o w l e d g e  o f  t h a t  p r o s p e c t ' s  s p e c i f i c  p r o b l e m s .  1 1  

T h e  p r o g r a m  i s  t o  b e  c a r r i e d  o u t  p r i m a r i l y  t h r o u g h  t h e  I n f o r m a t i o n  
S y s t e m s  G r o u p  c f  t h e  I n f o r m a t i o n  S c i e n c e  L a b o r a t o r y /  w i t h  s o m e  h e l p  
f r o m  A R C /  a n d  p o s s i b l y  o t h e r  p a r t s  o f  S R I  i n  t h e  f u t u r e .  T h e  
p r o m o t i o n a l  e f f o r t  i s  e x p e c t e d  t o  c o s t  s o m e t h i n g  o v e r  S 1 0 , 0 0 0  f o r  t h e  
f i r s t  s i x  m o n t h s ,  ( B y  t h e  e n d  o f  s i x  m o n t h s  w e  s h o u l d  h a v e  s o m e  i d e a  
a b o u t  t h e  s u c c e s s  o f  t h e  p r o g r a m ,  a n d  m a k e  a  d e c i s i o n  a b o u t  i t s  
c o n t i n u a t i o n . )  1 2  

2 
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KLM J ,  6 -MAY-75  1 3 :2 6  3 2 5 3 4  

T h e  p r o g r a m  w o u l d  o t t e r  a n  o p t i o n  t o  e a c h  p r o s p e c t i v e  c l i e n t  t o  l o i n  
t h e  s p e c i a l  i n t e r e s t  c o m m u n i t y  ( S I C )  o f  t h e  K W A C  f o r  D D P C ,  S e e  
< G J 0 U R N A L * 3 2 4 0 4 * > .  T h u s *  t h e  p r o g r a m  m i g h t  i n c l u d e  t w o  k i n d s  o f  
c l i e n t s *  t h o s e  w h o  c h o o s e  t h e  o p t i o n ,  a n d  t h o s e  w h o  d o n ' t .  ( I t ' s  
c o n c e i v a b l e  s c i r e  w o u l d  c h o o s e  t o  j o i n  t h e  S I C  a n d  n o t  t a k e  t h e  o t h e r  
p a r t ;  s o  b e  i t , )  1 3  

T h e  p r o g r a m  c o u l d  h a v e  s o m e  i m p o r t a n t  b y p r o d u c t s  i n  t h e  f o r m  o f  
h a r d w a r e  a n d  s o f t w a r e .  T h e s e  m i a n t  b e  d e v e l o p e d  b y  S R I *  o r  o b t a i n e d  
t h r o u g h  t h e  p r e p a r a t i o n  o f  H F Q ' S #  e v a l u a t i o n s  o f  b i d s ,  a n d  a w a r d s  o f  
c o n t r a c t s  t o  o u t s i d e  o r g a n i z a t i o n s ,  1 4  

3 
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(J 3 2534) 16-MAY-75 1.3:26;;;; Title 
Distribution: /DOCPLANC [ INFO-ONLY ] 
INFO-ONLY ] ) ; SUb-Co 11ections; NIC 
Origin: < MABPEY, DDPC-PROGPAM.N'LS ; 4, 

Author(s): Kathey L. Mabrey/KLM; 
) GAS2C [ INFO-ONLY ] ) DRB( [ 
DOCPLAN; CleTJc; KLM; 
>, 16-MAY-75 13:21 KLM 
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Oh well.... 



NwC Conversation 
FGR 16-MAY-75 17:07 32535 

Larry, 1 

have lust finished talking to John Zenor from NWC, First the qood 
news: he is willing to co-operate with a person doing H-FE in the 
PDP-11 in developing the NWC driver. He doesn't have anyone 
working on software yet, only a UCSB graduate student to generate 
listings, etc. Next year, they hope to have one software and one 
hardware type working on networking, la 

Unfortunately, contrary to my earlier impression, he wants to go 
in as a Communications Terminal Module Controller (CTMC), This 
controls 32 or so CTM's which can he ordered to meet a variety of 
specificaions (e.g., oass raw data thru to the 1108), He feels 
that these can handle interactive, FTP, RJE, ana 
process-to-process via read/writes. He thinks C/Sp is a poor way 
to go and,in any case, tney don't nave C/SP software on their 
system. He doesn't know much about C/SP but suggested we contact 
JPL for info on C/SP as they apparently nave done a lot of 
software work on it. NWC wants to go in via POP channel interface 
to CTMC. lb 

he also mentioneo, for informaion only, that Jim Shore's shop was 
until recently strictly Patch oriented and they are just now 
getting intc demand processing. lc 

He also suggested we look into the DEC comunlcations protocl. 
Apparently, they have developed a more sophisticated protocol 
based on their DDCMP which they hope to supply as standard with 
their o/S's. Also, they are developing a ROM for "across the net" 
type loading. Id 

Let's talk Moncay. 2 

Also, he wants to know who pays for channel interface. 3 

Frank 4 

1 



N W C  C o n v e r s a t i o n  
F G B  1 6 - M A Y - 7 5  1 7 : 0 7  3 2 5 3 5  

C J 3 2 5 3 5 )  1 6 - M A Y - 7 5  1 7 : 0 7 ; ; ; ;  T i t l e :  A u t h o r ( s ) :  F r a n k  G .  
B r i g n o l i / F G B ;  D i s t r i b u t i o n :  / I L A (  [  A C T I O N  ]  )  ;  S u b - C o l l e c t i o n s :  N I C ;  
C l e r k :  F G B ;  



•t 

J A K E  1 8 - M A Y - 7 5  1 5 : 2 2  3 2 5 3 6  
D C A  V i s i t o r s  -  M a y  2 0 - 2 2 ,  1 9 7 5  

R o b e r t  B r o w n f i e l d  a n d  E c  A l e x a n d e r  f r o m  O C A  w i l l  v i s i t  A R C  a t  9 : 3 0  
T u e s d a y  t o  d i s c u s s  t h e  M C  c o n t r a c t  a n d  a s p e c t s  o f  t h e  t r a n s f e r  o f  
t h e  A r p a n e t  m a n a g e m e n t  t o  D C A .  ( T o  t h o s e  w h o  w e r e  i n v o l v e d  -  t h e y  
h a v e  r e s e r v a t i o n s  a t  t h e  H o l i d a y  I n n  a n d  w i l l  b e  a r r i v i n g  M o n d a y .  
T h e y  d o  n o t  n e e d  a n  a i r p o r t  l i m o  a s  t h e y  w i l l  h a v e  a  c a r )  

1 
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(J32536) 18-MAY-75 15:22;;?; Title: Author(s); Elizabeth J. 
Feinler/JAKE• Distribution: /JCN( C ACTION J ) OCE( L ACTION ] ) RWW( [ 
ACTION j ) MEH( C ACTION ] ) RLE ( C ACTION ] ) DCLC I ACTION 3 ) 
SRI-APCC [ INFO-ONLY J J ; Sub-Collections: SRI-ARC; Clerk: JAKE; 
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T e s t  ^ s g  

L o o k  i n  t h e  f i l e  J J Z . M A 1 L  f o r  m y  m s g  
-  J i m  G u y t c n  

1 
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T e s t  M s g  

C J 3 2 5 3 7 )  1 8 - M A Y - 7 5  1 8 : 4 8 ; ; ; ;  T i t l e :  A u t h o r ( s ) :  J o h n  J .  Z e n o r / J J Z ;  
D i s t r i b u t i o n :  / J J Z (  [  A C T I O N  ]  )  ;  S u b - C o l l e c t i o n s :  N I C ;  C l e r K :  J J Z ;  



J J Z  1 8 - M A Y - 7 5  1 8 : 5 1  3 2 5 3 8  
T e s t  M S G  

T h i s  M L S  s n d r n s c  i s n ' t  t o o  s l i m p i e  -  -  l o o k  i n  t h e  f i l e  
J J Z . M S G  f o r  s o m e  m a i l .  -  J i m  G u y t o n  

1 



J J Z  1 8 - M A Y - 7 5  1 8 : 5 1  3 2 5 3 8  
T e s t  M S G  

( J 3 2 5 3 8  )  1 8 - M A Y - 7 5  1 8 : 5 1 : ; ; ?  T i t l e :  A u t h o r ( s ) :  J o h n  J .  Z e n o r / J J Z ;  
D i s t r i b u t i o n :  / J J Z (  [  A C T I O N  ]  )  ;  S u b - C o l l e c t i o n s :  N I C ?  C l e r k :  J J Z ;  
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R J C  1 9 - M A Y - 7 5  0 6 : 0 7  3 2 5 3 9  
F O P  O F F I C I A L  U S E  O N L Y  

A N N E X  I  

2 
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R J C  1 9 - M A Y - 7 5  0 6 : 0 7  3 2 5 3 9  
F O R  O F F I C I A L  U S E  O N L Y  

S P E C I F I C A T I O N  O F  T H E  S O F T W A R E  I N T E R F A C E  

B E T W E E N  C D C  6 0 0 0 / C Y B E R - 7 0  E Q U I P M E N T  

A N D  A  P D P - 1 1  B A S E D  E L F  S Y S T E M  F O R  T H E  

F U R P O S E  O F  P R O V I D I N G  A R P A  N E T W O R K  A C C E S S  

1 .  I N T R O D U C T I O N  

T h i s  d o c u m e n t  c o n t a i n s  t h e  s p e c i f i c a t i o n  o f  t h e  s o f t w a r e  i n t e r f a c e  
b e t w e e n  a  C D C  6 0 0 0 / C y b e r - 7 0  c o m p u t e r  s y s t e m  a n d  a n  E l F  s y s t e m  
r e q u i r e d  t o  a c c o m p l i s h  t h e  o b j e c t i v e  o f  p h a s e  1  o f  t h e  A F S C N E T  
p r o j e c t  a s  s t a t e d  i n ,  " A  p l a n  f o r  a n  A i r  F o r c e  s y s t e m s  C o m m a n d  
C o m p u t e r  N e t w o r k  ( A F S C N E T ) , "  d a t e d  N o v e m b e r  1 9 7 3 :  

" T h e  O b j e c t i v e  o f  p h a s e  1  i s  t o  d e t e r m i n e  w h e t h e r  n e t w o r k i n g  
w i t h i n  A F S C  i s  o p e r a t i o n a l l y  f e a s i b l e  a n d  e c o n o m i c a l l y  
a d v a n t a g e o u s  o n  a  l a r g e  s c a l e , "  

Al thou gh  n o t  s p e c i f i c a l l y  r e f e r e n c e d  i n  t h e  a b o v e  c i t e d  p l a n ,  i t  w a s  

•
a s s u m e d  a t  t h e  t i m e  o f  i t s  p r e p a r a t i o n  t h a t  d u r i n g  p h a s e  1  t h e  E L F  
w o u l d  s u p p o r t  n u m e r o u s  p e r i p h e r a l  d e v i c e s  s u c h  a s  d i s k  a n d  t a p e  
d r i v e s  a n d  b o t h  i n t e r a c t i v e  a n d  r e m o t e  j o b  e n t r y  ( R J E )  t e r m i n a l s .  
D u e  t o  b u d g e t a r y  c o n s t r a i n t s ,  t h e  c u r r e n t ,  r e v i s e d  i n t e n t i o n  i s  t o  
c o n f i g u r e  t h e  E L F  a s  a  " b a r e - b o n e s "  s y s t e m  s u p p o r t i n g  o n l y  a  
k e y b o a r d / p r i n t e r  o p e r a t o r s '  c o n s o l e  a n d  p e r h a p s  a  D E C  t a p e  d r i v e .  
N a t u r a l l y ,  t h i s  r e v i s i o n  r e q u i r e s  a  r e d u c e d  l e v e l  o f  b o t h  E L F  a n d  C D C  
s o f t w a r e  d e v e l o p m e n t .  T h e  E L F  s o f t w a r e  w i l l  r e s i d e  i n  a  P D P - 1 1 / 4 0  o r  
U / 4 5  i n t e r f a c e d  d i r e c t l y  t o  a  C D C  6 0 0 0  d a t a  c h a n n e l  t h r o u g h  a  D E C  
C D C  6 0 0 0  c h a n n e l  c o u p l e r  w h i c h  i s  d e s c r i b e d  i n ,  " A  P D P - 1 1  I n t e r f a c e  
t o  C D C  6 0 0 0  s e r i e s  o r  C y b e r - 7 2 / 7 3 / 7 4  C o m p u t e r s , "  d a t e d  O c t o b e r  1 9 7 4 ,  

T h e  o v e r a l l  o b j e c t i v e  o f  p h a s e  1  w i l l  b e  a c c o m p l i s h e d  t h r o u g h  t h e  
e v a l u a t i o n  o f  a  t e s t b e d  c o n f i g u r a t i o n  c o n s i s t i n g  o f  a t  l e a s t  t w o  
E L F / C D C  6 6 0 0  A R P A  n e t w o r k  n o d e s  l o c a t e d  a t  c u r r e n t l y  i n t e r e s t e d  A F S C  
c o m p u t e r  i n s t a l l a t i o n s  ( A S D ,  A D T C ,  A F W L ) .  E a c h  o f  t h e s e  n o d e s  w i l l  
s u p p o r t  t h e  f o l l o w i n g  f u n c t i o n s :  

1 .  O u t g o i n g  b a t c h  j o b  f i l e  t r a n s f e r  -  a  u s e r  w i l l  b e  a b l e  t o  
s u b m i t  a  b a t c h  l o b  t o  h i s  l o c a l  C D C  m a c h i n e  t h r o u g h  a n y  o f  t h e  
c u r r e n t l y  a v a i l a b l e  i n p u t  d e v i c e s  a n d  d i r e c t  t h a t  j o b  f i l e  t o  b e  
t r a n s f e r r e d  t o  a n y  r e m o t e  E L F / C D C  s i t e  f o r  p r o c e s s i n g .  

3  
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2 ,  i n c o m i n g  b a t c h  j o b  f i l e  t r a n s f e r  -  e a c h  n o d e  w i l l  a c c e p t  b a t c h  
j o b s  f r o m  o t h e r  r e m o t e  E L F / C D C  s i t e s ,  p r o c e s s  t h e  j o b s  a n d  r e t u r n  
t h e  o u t p u t  f i l e ( s )  t o  t h e  a p p r o p r i a t e  d e s t i n a t i o n .  
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3. Incoming data file transfer - a user will be able to request 
that a data file from any remote ELF/CDC node be transferred to 
the local CDC 6600 on which nis job is processing. The user may 
then use this file as he would use any local file (catal°d> 
dispose; etc .). 

4, Incoming interactive support - each ELF/CDC node will support 
low speed interactive terminals (of the type currently supported 
locally) over the ARPA network. 

During phase 2; items 1 through 3 above will be expanded to include 
non-ELF/CDC nodes and the ELF peripherals mentioned earlier will be 
supported. In addition; the support of job files to and from network 
remote job entry (RJE) terminals will be added. These terminals may 
be either parasite tLF nodes or other "standard" RJE terminals. It 
is currently anticipated that basic RJE terminal protocol will be 
mapped by the ELF into the File Transfer interface protocol contained 
in the document. It should be noted; however; that in phase 2 the 
interface herein described will probably need to be expanded to 
support both "enhances RJE service anc possibly process-to-prccess 
communication. 

This paper is divided into three main sections intended to cover the 
three major protocol functional classes: 

1. General Definitions and Techniques - those procedures which 
are required for ail connections using this interface protocol; 
and not uniquely applicable to either file transfer or interactive 
support of future processes to be incorporated, 

2. File Transfer Processes (FTP), 

3. Interactive Processes. 

The referenced cocument used in designing the conventions described 
herein was "Nic 7104-ARPA Network current Network protocols", 
including NIC update #17759 for File Transfer protocol conventions." 

11. GENERAL DEFINITIONS AND TECHNIQUES.Center 

A. ELF Protocol Support Requirements 

1. Standard Protocols 

The following standard ARPA network protocols must be 
implemented in the ELF: 

TELNET 

4 
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H o s t  t o  I M P  

H o s t  t o  H o s t  

i n i t i a l  C o n n e c t i o n  

F i l e  T r a n s f e r  ( s u b s e t )  

2 ,  F J E  P r o t o c o l .  

T h e  R e m o t e  j o b  E n t r y  ( P . J E )  p r o t o c o l  w a s  n o t  s p e c i f i e d  f o r  p h a s e  
1  d u e  t o  i t s  l a c k  o f  u n i v e r s a l  a c c e p t a n c e  a n d  t h e  f a c t  t h a t  
f i l e  t r a n s f e r  p r o t o c o l  c a n  a c c o m p l i s h  t h e  C D C  m a i n f r a m e  t o  
m a i n f r a m e  t r a n s f e r  o f  j o b  f i l e s  a d e q u a t e l y ,  

3 .  ELF/CDC 6 6 0 0  P r o t o c o l  

I n  a d d i t i o n  t o  s u p p o r t i n g  t h e  a b o v e - m e n t i o n e d  s t a n d a r d  n e t w o r k  
" f r o n t - e n d "  p r o t o c o l s *  t h e  E L F  m u s t  s u p p o r t  a  " r e a r - e n d "  
p r o t o c o l  w i t h  w h i c h  t o  c o m m u n i c a t e  w i t h  t h e  C D C  6 6 0 0 ,  T h i s  
p r o t o c o l  w i l l  c o n s i s t  o f  a  g r o u p  o f  c o m m a n d s  i s s u e d  b y  t h e  6 6 0 0  
a n d  a  s e t  o f  r e s p o n s e s  r e t u r n e d  b y  t h e  E L F ,  T h e  p r o t o c o l  w i l l  
b e  l a r g e l y  p r o c e d u r e - o r i e n t e d  t o w a r d  t h e  o v e r a l l  c o n t r o l  o f  t h e  
in te r face  and  the  t ransfer  of  da ta ,  i t  wi l l  be  the  ELF'S  
r e s p o n s i b i l i t y  t o  m a p  t h i s  " r e a r - e n d "  p r o t o c o l  i n t o  t h e  
n e c e s s a r y  A R P A  s t a n d a r d  p r o t o c o l s .  I t  i s  o u r  i n t e n t  t h a t  t h i s  
" r e a r - e n d "  i n t e r f a c e  b e  a p p l i c a b l e  t o  o t h e r  n o n - C D C  c o m p u t e r  
sys tems  ces i r ing  to  access  the  ARPA ne twork  by  way of  an  ELF 
f r o n t - e n d ,  

B ,  P r o c e s s i n g  C l a s s e s  

E a c h  t y p e  o f  p r o c e s s i n g  h a n d l e d  b y  t h e  ELF w i l l  b e  k n o w n  a s  a  
p rocess ing  c lass .  The  un iversa l  u t i l i ty  func t ions  done  by  the  ELF 
w i l l  b e  c l a s s  0  t a s k s .  T h e  o t h e r  t w o  p r o c e s s e s  d e s c r i b e d  i n  t h i s  
p a p e r  a r e  i n t e r a c t i v e  p r o c e s s i n g  w h i c h  w i l l  b e  c l a s s  1 ,  a n d  f i l e  
t r a n s f e r  p r o c e s s i n g  w h i c h  w i l l  o e  c l a s s  2 ,  A S  f u r t h e r  p r o c e s s e s  a r e  
a a d e d  t h e y  w i l l  b e  a s s i g n e d  c l a s s e s  3  t h r o u g h  7 ,  T h e  p r o c e s s i n g  
c l a s s  v a l u e  w i l l  b e  u s e d  a s  a  t h r e e  b i t  s u b f i e i d  i n  n u m e r i c  v a l u e s  
p a s s e d  b e t w e e n  t h e  E L F  a n d  t h e  6 6 0 0  t o  a i d  i n  t h e  c o n s i s t e n t  
c l a s s i f i c a t i o n  o f  n u m e r i c  v a l u e s ,  

C ,  L o g i c a l  C o n n e c t i o n s  b e t w e e n  t n e  C D C  a n d  E L F  S y s t e m s  

1 ,  D e f i n i t i o n  o f  L i n e  

E a c h  l o a i c a l  c o n n e c t i o n  b e t w e e n  t h e  C D C  a n d  E L F  s y s t e m s  i s  c a l l e d  
a  " l i n e " ,  A  u n i q u e  l i n e  m u s t  b e  d e f i n e d  f o r  e a c h  i n c o m i n g  o r  
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o u t g o i n g  f i l e  t r a n s a c t i o n  a n d  f o r  e a c h  i n t e r a c t i v e  t e r m i n a l  t h a t  
i s  a c t i v e .  T h e  E L F  w i l l  b e  r e s p o n s i b l e  f o r  l i n e  m a n a g e m e n t ,  
m a p p i n g  l i n e s  i n t o  A B P A  n e t w o r k  c o n n e c t i o n s ,  a n d  i n t e r n a l l y  
m a i n t a i n i n g  l i n e  s t a t u s  t a b l e s  t o  b e  d e l i v e r e d  t o  t h e  C D C  6 6 0 0  o n  
d e m a n d ,  

2 ,  L i n e  N u m b e r i n g  c o n v e n t i o n s  

E a c h  l i n e  h a s  a  u n i g u e  1 2 - o i t  l i n e  n u m b e r  o f  t h e  f o r m :  

a a a  b b b  c c c c c c  

w h e r e  

a :  b i t s  9 - 1 1 :  u n u s e d  

b :  b i t s  6 - 6 :  p r o c e s s i n g  c l a s s  

c :  b i t s  0 - 5 :  l i n e  o r d i n a l  

T h i s  f o r m  y i e l d s  t h r e e  d i s t i n c t  g r o u p s  o f  l i n e  n u m b e r s  ( i n  
d e c i m a l ) ,  

L i n e  0  ( z e r c ) :  T h i s  l i n e  i s  f o r  c o m m u n i c a t i o n  w i t h  t h e  E L F  
i t s e l f .  ( S e e  S e c t i o n  I I . E ) .  

L i n e s  6 4 - 1 2 7 :  T h e s e  l i n e s  a r e  r e s e r v e d  f o r  i n t e r a c t i v e  
c o n n e c t i o n s ,  

L i n e s  1 2 8 - 1 9 1 :  T h e s e  l i n e s  a r e  r e s e r v e d  f o r  f i l e  t r a n s f e r  
c o n n e c t  i o n s .  

3 .  L i n e  S t a t u s  T a b l e s  

a .  S t r u c t u r e  

T h e  E L F  m u s t  m a i n t a i n  a  l i n e  0  s t a t u s  t a b l e  ( S e c t i o n  I I , E . 3 ) .  T h e  
E L F  m u s t  a l s o  m a i n t a i n  a  l i n e  s t a t u s  t a b l e  f o r  e a c h  p r o c e s s  c l a s s  
w i t h  a n  e n t r y  * ° r  e v e r y  p o s s i b l e  a c t i v e  l i n e .  T h e  g e n e r a l i z e d  
f o r m a t  o f  t h e s e  l i n e  s t a t u s  t a b l e s  i s  a  c o n t i g u o u s  b l o c k  o f  1 2 - b i t  
b y t e s  d i v i d e c  i n t o  f i x e d  l e n g t h  e n t r i e s .  E a c h  e n t r y  c o n s i s t s  o f  
t w o  s e c t i o n s .  T h e  f i r s t  s e c t i o n  w i l l  b e  u s e d  b y  t h e  E L F  t o  p a s s  
i n f o r m a t i o n  t o  t h e  C D C  6 6 0 0  a n d  c a n  b e  c h a n g e d  o n l y  b y  t h e  E L F .  
T h e  s e c o n d  s e c t i o n  w i l l  b e  s t r i c t l y  f o r  t h e  u s e  a n d  c o n v e n i e n c e  
o f  t h e  C D C  6 6 0 0 ,  i t  c a n  b e  c h a n g e d  o n l y  b y  t h e  C D C  6 6 0 0  ( w i t h  t h e  
E L F ' s  h e l p ) .  T h e  d a t a  i n  s e c t i o n  t w o  i s  m e a n i n g l e s s  t o  t h e  E L F .  
I h e  d e t a i l e d  f o r m a t s  o f  t h e  t w o  s e c t i o n s  d i f f e r  f o r  e a c h  d e f i n e d  
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p r o c e s s  c l a s s  a n d  w i l l  b e  d e s c r i b e d  i n  d e t a i l  i n  t h e  a p p r o p r i a t e  
s e c t i o n  o f  t h i s  s p e c i f i c a t i o n .  

b .  S t a t u s  T a b l e  C o m m a n d s  

T h e r e  a r e  t w o  u t i l i t y  c o m m a n d s  t h a t  t h e  C D C  6 6 0 0  c a n  i s s u e  t h a t  
a f f e c t  t h e  s t a t u s  t a b l e s .  T h e s e  a r e  t h e  R E Q U E S T  S T A T U S  c o m m a n d  
a n d  t h e  U P D A T E  S T A T U S  E N T R Y  c o m m a n d .  T h e s e  c o m m a n d s  a r e  d e t a i l e d  
i n  S e c t i o n  1 1 , 1 ,  

c .  S t a t u s  V a l u e  c o n v e n t i o n s  

A n y  n u m e r i c  s t a t u s  v a l u e s  s e t  b y  t h e  E L F  i n  s e c t i o n  o n e  o f  a  
s t a t u s  t a b l e  e n t r y  w m  b e  i n  t h e  f o l l o w i n g  f o r m :  

a a a  b b b  c c c c c c  

w h e r e  

a ;  b i t s  9 - 1 1 :  u n u s e d  

b :  b i t s  6 - 8 :  p r o c e s s i n g  c l a s s  

c :  b i t s  0 - 5 :  s t a t u s  o r d i n a l  

T h i s  c o r r e s p o n d s  t o  t h e  f o l l o w i n g  r a n g e s  o f  s t a t u s  v a l u e s  f o r  t h e  
d e f i n e d  p r o c e s s e s .  

I n t e r a c t i v e  P r o c e s s i n g ,  6 4 - 1 2 7  ( d e c i m a l )  

F i l e  T r a n s f e r  P r o c e s s i n g ,  1 2 8 - 1 9 1  ( d e c i m a l )  

p ,  I n f o r m a t i o n  e x c h a n g e s  b e t w e e n  t n e  C p C  6 6 0 0  a n d  E L F  S y s t e m s  

1 ,  D e f i n i t i o n  o f  " b y t e "  

T h e  w o r d  s i z e  o f  t h e  C D C  6 6 0 0  P e r i p h e r a l  P r o c e s s o r  i s  1 2  b i t s .  
T h i s  1 2 - b i t  q u a n t i t y  o f  d a t a  w i l l  b e  t h e  s t a n d a r d  u n i t  o f  
i n f o r m a t i o n  t o  b e  t r a n s f e r r e d  b e t w e e n  t h e  C q C  6 6 0 Q  a n d  E ^ F  i n  
e i t h e r  d i r e c t i o n .  I n  t h i s  p a p e r ,  t h i $  1 2 - b i t  u n i t  i s  r e f e r r e d  t o  
a s  o n e  b y t e .  

a .  S t r u c t u r e  

A n y  b l o c k  t r a n s f e r r e d  b e t w e e n  t h e  C D C  6 6 0 0  a n d  t h e  E L F  w i l l  b e  
i n  t h e  f o r m  o f  a  c o n t i g u o u s  g r o u p  o f  1 2 - b i t  b y t e s  c o n t a i n i n g  a  
c h e c k  s u m ,  a  b y t e  c o u n t ,  a  l i n e  n u m b e r ,  a n d  a  b l o c k  i d e n t i f i e r .  
A  v a r i a b l e  n u m b e r  o f  d a t a  o r  p a r a m e t e r  b y t e s  m a y  f o l l o w .  A l l  
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f i e l d s  w i t h i n  t h e  b l o c k  w i l l  b e  r i g h t - j u s t i f i e d .  T h e  b l o c k  
f o r m a t  i s ;  

C h e c k  S u m  

B y t e  C o u n t  

L i n e  N u m b e r  

B l o c k  I d e n t i f i e r  

D a t a  o r  P a r a m e t e r s  

2  .  F o r m a t  o f  a  s t a n d a r d  T r a n s f e r  B l o c k  

a .  s t r u c t u r e  

A n y  b l o c k  t r a n s f e r r e d  b e t w e e n  t h e  C D C  6 6 0 0  a n d  t h e  E L F  w i l l  b e  i n  
t h e  f o r m  o f  a  c o n t i g u o u s  g r o u p  o f  1 2 - b i t  b y t e s  c o n t a i n i n g  a  c h e c k  
s u m ,  a  b y t e  c o u n t ,  a  l i n e  n u m b e r  a n d  a  b l o c k  i d e n t i f i e r ,  A  
v a r i a b l e  n u m b e r  o f  d a t a  o r  p a r a m e t e r  b y t e s  m a y  f o l l o w .  A l l  f i e l d s  
w i t h i n  t h e  b l o c k  w i l l  b e  r i g h t - j u s t i f i e d .  T h e  b l o c k  f o r m a t  i s :  

C h e c k  S u m  

B y t e  C o u r t  

L i n e  N u m b e r  

B l o c k  I d e n t i f i e r  

D a t a  o r  p a r a m e t e r s  

b .  C h e c k  s u m  

T h e  c h e c k  s u m  b y t e  w i l l  b e  a  l o n g i t u d i n a l  p a r i t y  c h e c k  o f  e i t h e r  
t h e  r e m a i n i n g  t h r e e  r e o u i r e d  b y t e s  i n  t h e  b l o c k  ( o y t e  c o u n t ,  l i n e  
n u m b e r ,  a n d  b l o c k  i d e n t i f i e r  b y t e s )  o r  a l l  o f  t h e  r e m a i n i n g  b y t e s  
i n  t h e  b l o c k .  s e c t i o n  I I . E , 3 . b ,  t e l l s  w h e n  e a c h  c h e c k  s u m  i s  
u s e d .  E v e n  p a r i t y  i s  u s e d ?  t h a t  i s ,  t h e  s u c c e s s i v e  a p p l i c a t i o n  
D i f f e r e n c e  t o  t h e  b y t e s  b e i n g  c h e c k  s u m m e d  a n d  t h e  c h e c k  s u m  b y t e  
s h o u l d  r e s u l t  i n  a  v a l u e  o f  z e r o .  

c .  C o n t e n t s  o f  H e a d e r  

T h e  b y t e  c o u n t  w i l l  r e f l e c t  t h e  l e n g t h  o f  t h e  e n t i r e  b l o c k  w h i c h  
m u s t  b e  a  m i n i m u m  o f  f o u r  b y t e s  l o n g .  T h e  l i n e  n u m b e r  i s  a s  
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d e s c r i b e d  i n  S e c t i o n  I I . c . 2 ,  T h e  b l o c k  i d e n t i f i e r  i s  a  1 2 - b i t  
n u m b e r  i n  t h e  f o l l o w i n g  f o r m :  

B l o c k  i d e n t i f i e r  -  a a  b  c c  d d d d d d  

w h e r e  

a :  b i t s  1 0 - 1 1 ;  u n u s e d  

b :  b i t  9 ;  o r i g i n  b i t ?  i f  0 ,  t h i s  b l o c k  w a s  s e n t  b y  t h e  6 6 0 0 ;  
i f  X ,  t h i s  b l o c k  w a s  s e n t  b y  t h e  E L F .  

c ;  b i t s  6 - 8 ;  p r o c e s s i n g  c l a s s  n u m b e r  

d :  b i t s  0 * 5 ;  b l o c k  o r d i n a l s  

B l o c k  i d e n t i f i e r s  s e n t  f r o m  t h e  E L F  t o  t h e  6 6 0 0  a r e  i n  t h e  r a n g e  
5 1 2  t o  1 0 2 3  d e c i m a l .  B l o c k  i d e n t i f i e r s  s e n t  f r o m  t h e  6 6 0 0  t o  t h e  
E L F  a r e  i n  t h e  r a n g e  0  t o  5 1 1  d e c i m a l .  

3 .  T e c h n i q u e  f o r  i n f o r m a t i o n  E x c h a n g e s  

A l l  e x c h a n g e s  o f  i n f o r m a t i o n  b e t w e e n  t h e  C D C  6 6 0 0  a n d  t h e  ELF 
w i l l  c o n s i s t  o f  t w o  s t a n d a r d  t r a n s f e r  b l o c k s .  T h e  f i r s t  b l o c k  
w i l l  b e  i s s u e d  b y  t h e  C D C  6 6 0 0  a n d  w i l l  c o n s i s t  o f  a  c o m m a n d  
b l o c k  o r  a  d a t a  b l o c k .  T h e  s e c o n d  b l o c k  w i l l  b e  i s s u e d  b y  t h e  
E L F  a s  a  r e s p o n s e  t o  t h e  b l o c k .  T h e  E L F  w i l l  s i g n a l  t h a t  i t s  
r e s p o n s e  b l o c k  i s  r e a d y  b y  s e t t i n g  t h e  2  b i t  ( D E C  p r o c e s s o r  i s  
r e q u e s t i n g  a  C D C  R e a d / D E C  w r i t e  O p e r a t i o n )  i n  t h e  C D C  s t a t u s  
w o r d  ( s e e  p a g e  9  o f  D E C  C o u p l e r  M a n u a l ) .  T h e  C D C  6 6 0 0  m u s t  n o t  
s e n d  t w o  c o n s e c u t i v e  b l o c k s  t o  t h e  E L F  a n d  s h o u l d  n o t  f u n c t i o n  
t h e  c o u p l e r  t o  r e a d  u n t i l  t h e  E L F  h a s  s e t  b i t  2  i n d i c a t i n g  t h a t  
h i s  r e s p o n s e  1 5  r e a d y .  D u r i n g  t h e  a c t u a l  t r a n s f e r ,  t h e  s e n d e r  
w i l l ,  a l w a y s  d i s c o n n e c t  t h e  c h a n n e l .  D u r i n g  a  D E C  W r i t e / C D C  
R e a d ,  t h e  C D C  6 6 0 0  w i l l  s e t  i t s  w o r d  c o u n t  a t  l e a s t  o n e  h i g h e r  
than  the  maximum expec ted .  On a  DEC Read/CDC wr i te ,  the  ELF 
s h o u l d  b e  p r e p a r e d  f o r  t h e  l o n g e s t  p o s s i b l e  c o m m a n d  o r  t h e  f u l l  
l e n g t h  o f  a  d a t a  b l o c k  a s  a p p l i c a b l e .  

4 .  T r a n s m i s s i o n  B l o c k  S i z e s  

T h e r e  i s  a "  e s t a b l i s h e d  m a x i m u m  l e n g t h  f o r  a l l  t r a n s m i s s i o n s .  
T h e  m a x i m u m  l e n g t h  o f  d a t a  t r a n s m i s s i o n s  i s  f i x e d  w h e n  t p e  E L F  
b e g i n s  a  s p e c i f i c  p r o c e s s  ( F T P ,  i n t e r a c t i v e ,  e t c . )  a n d  i s  l e s s  
t h a n  o r  e q u a l  t o  m a x i m u m  v a l u e s  a c c e p t a b l e  t o  e i t h e r  t h e  E L F  o r  
t h e  C D C  6 6 0 0 ,  T h e  m a x i m u m  l e n g t h  o f  a  c o m m a n d  b l o c k  f r o m  t h e  
C D C  6 6 0 0  o r  a  n o n - d a t a  b l o c k  o r  u n d e f i n e d  l e n g t h  f r o m  t h e  E L F  
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s h o u l d  b e  a n  a s s e m b l y  p a r a m e t e r  w i t h  a n  i n i t i a l  v a l u e  o f  1 0 0  
b y t e s  ( n e t  c o u n t i n g  t h e  h e a d e r ) .  

E .  L i n e  0  

1 ,  L i n e  0  C o n c e p t  

L i n e  0  w i l l  c e  u s e d  t o  d e n o t e  t h e  E L F .  T h e  C D C  6 6 0 0  h a s  o c c a s i o n s  
w h e n  i t  m u s t  r e q u e s t  i n f o r m a t i o n  f r o m  t h e  E L F  t h a t  d o e s  n o t  
c o n c e r n  a n  e x i s t i n g  i n t e r a c t i v e  o r  f i l e  t r a n s f e r  c o n n e c t i o n .  T h e  
E L F  w i l l  m a i n t a i n  a  s t a t u s  t a b l e  f o r  l i n e  0  t h a t  w i l l  c o n t a i n  t h e  
s y s t e m  c o n f i g u r a t i o n  p a r a m e t e r s  ( S e c t i o n  I I . E , 3 ) .  

2 .  L i n e  0  c o m m a n d s  

T h e  c o m m a n d s  i s s u e d  t o  l i n e  0  a r e  f o r  t h e  o v e r a l l  c o n t r o l  o f  t h e  
i n t e r f a c e  a n d  f o r  u t i l i t y  p u r p o s e s .  T h e y  d o  n o t  c o r r e s p o n d  t o  a n y  
e x i s t i n g  i n t e r a c t i v e  o r  f i l e  t r a n s f e r  c o n n e c t i o n .  T h e  c o m m a n d s  
i s s u e d  o n  l i n e  0  a r e :  

I n i t i a t e  F T P  P r o c e s s i n g  

I n i t i a t e  i n t e r a c t i v e  P r o c e s s i n g  

S t o p  F T P  P r o c e s s i n g  

S t o p  i n t e r a c t i v e  P r o c e s s i n g  

C h a n g e  P r o c e s s i n g  F l a g s  

R e q u e s t  S t a t u s  

O p e n  N e w  F T p  L i n e  

U p d a t e  S t a t u s  E n t r y  

R e s  e n d  L a s t  R e s p o n s e  

R e t u r n  i n v a l i d  B l o c k  

T h e s e  c o m m a n d s  a r e  f u l l y  d e s c r i b e d  i n  t h e  a p p r o p r i a t e  s e c t i o n s  o f  
t h i s  p a p e r .  

3 ,  L i n e  0  S t a t u s  B l o c k  F o r m a t  

a ,  S t r u c t u r e  

T h e  l i n e  0  s t a t u s  b l o c k  w i l l  b e  u s e d  t o  s t o r e  p r o c e s s i n g  f l a g s  
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t h e  n u m b e r  o f  f T P  a n d  i n t e r a c t i v e  l i n e s  b e i n g  u s e d ,  m a x i m u m  
b u f f e r  s i z e s ,  a n d  a n y  p e r t i n e n t  d a t a  t h e  6 6 0 0  m i g h t  w a n t  t o  
r e m e m b e r .  T h e  d I O c k  c o n s i s t s  o f  t w o  s e c t i o n s ,  e a c h  o f  w h i c h  i s  
a  f i x e d  l e n g t h ,  S e c t i o n  o n e  i s  d e f i n e d  b e l o w .  I t  s h o u l d  b e  
i n i t i a l i z e d  t o  z e r o .  T h e  p r o c e s s e s  b y  w h i c h  t h e s e  e n t r i e s  a r e  
g i v e n  v a i u e s  a r e  d e s c r i b e d  l a t e r .  S e c t i o n  t w o  i s  f o r  t h e  u s e  
o f  t h e  C D C  6 6 0 0 ,  a n d  i t s  l e n g t h  i s  d e f i n e d  b y  a n  a s s e m b l y  
p a r a m e t e r  w h o s e  r a n g e  i s  0 - 6 3  a n d  w h o s e  i n i t i a l  v a l u e  i s  1 0 .  

T h e  f o r m a t  o f  t h e  l i n e  0  s t a t u s  t a b l e  w h e n  i t  i s  d e l i v e r e d  t o  t h e  C D C  
6 6 0 0  i s  a s  f o l l o w s :  

C h e c k  s u m  

1 9  B y t e  C o u n t  ( d e c i m a l )  

0  L i n e  N u m b e r  

5 1 6  B l o c k  I d e n t i f i e r  ( d e c i m a l )  

P r o c e s s i n g  F l a g s  ( s e e  n e x t  s e c t i o n )  

N u m b e r  o f  F T P  L i n e s  

M a x i m u m  F T P  B u f f e r  S i z e  ( i n  b u f f e r  u n i t s )  

N u m b e r  o f  I n t e r a c t i v e  L i n e s  

M a x i m u m  I n t e r a c t i v e  B u f f e r  S i z e  ( i n  b y t e s )  

1 0  B y t e s  u s e d  b y  C D C  6 6 0 0  

b .  P r o c e s s i n g  F l a g s  

T h e  p r o c e s s i n g  f l a g s  a r e  b i t s  o f  t h e  E L F  w h i c h  w i l l  s e t  o r  c l e a r  a t  
t p e  r e q u e s t  o f  t h e  C D C  6 6 0 0  a n d  W h i c h  c o n t r o l  s o m e  P h ^ s e  o f  t h e  E L F  
p r o c e s s i n g .  T h e s e  f l a g s  a r e  i n i t i a l i z e d  t o  z e r o  a n d  c h a n g e d  b y  m e a n s  
o f  t h e  C D C  6 6 0 0  C H A N G E  P R O C E S S I N G  F L A G S  c o m m a n d  ( S e c t i o n  1 1 . 1 , 5 ) ,  
O n l y  t w o  f l a g  t i t s  a r e  p r e s e n t l y  d e f i n e d .  T h e  o t h e r  1 0  b i t s  a r e  
c u r r e n t l y  u n u s e d ,  

b i t  u :  c h e c k  S u m  B i t :  i f  z e r o ,  o n l y  t h e  o t h e r  t h r e e  h e a d e r  b y t e s  
a r e  c h e c k  s u m m e d ;  i f  o n e ,  t h e  e n t i r e  b l o c k  i s  c h e c k  s u m m e d .  

1 1  
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bit 1: FTP Suspend git! if one, do not accept any new FTP 
connections from local CpC 6600 or from the network, 

F. Ge neral Purpose Responses 

Every command received by the ELF has a respon se dictated by the 
command. There are two responses used by the ELF to acknowledge a 
command receipt whenever no specific information needs to be returned 
to the CDC 660C. These responses are: 

1, Positive Acknowledgement CACK) Block 

The function of the Positive Acknowledgement resoon s e  i s  merely to 
tell the CDC 6600 that the last command was understood and the ELF 
has finished working on it. 

Check Sum 

6 Byte Count 

Line number (same as issued command) 

513 Positive Acknowledgement Block Identifier (decimal) 

Last Command Ordinal Issued 

Parameter eyte (not used at this time) 

2, Negative Acknowlegerrent (NAK) Block 

The negative acknowledgement is the ELF's way to turn down a request 
by the CDC 6600, This means that the ELF cannot or will not do tne 
desired action at this time. It is not an error condition. 

Check Sum 

6 Byte Count 

Lire Number (same as issued command) 

514 Negative AcKnowledaement Block Identifier (decimal) 

Command Crcinal Being Denied 

parameter Byte (not used at this time) 

G, Procedure to be followed when the ELF receives an Invalid Command 

1 2  
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1 ,  E r r o r  R e s p o n s e  B l o c k  

W h e n  t h e  E L F  r e c e i v e s  a  c o m m a n d  o r  d a t a  b l o c k  t h a t  i s  i n v a l i d  f o r  a n y  
r e a s o n ,  i t s  r e s p o n s e  s h o u l d  a l w a y s  b e  a n  E r r o r  R e s p o n s e  B l o c k .  T h i s  
b l o c k  i s  i n  t h e  f o l l o w i n g  t o r n :  

C h e c k  S u m  

6  B y t e  C o u n t  o f  t h i s  B l o c k  

0  L i n e  N u m b e r  

3 1 5  E r r o r  R e s p o n s e  B l o c k  I d e n t i f i e r  ( d e c i m a l )  

E r r o r  d e s c r i p t o r  ( s e e  b e l o w )  

p y t e  C o u n t  o f  B l o c k  R e c e i v e d  

V a l u e s  f o r  t h e  e r r o r  d e s c r i p t o r  p a r a m e t e r  

1  =  i n c o r r e c t  C h e c k  S u m  

2  =  I n c o r r e c t  B y t e  C o u n t  

3  =  U n d e f i n e d  L i n e  N u m b e r  

4  =  U n k n o w n  C o m m a n d  O r d i n a l  

5  =  C o m m a n d  i s s u e d  o n  T y p e  L i n e  N u m b e r  

6  =  C o m m a n d  r e c e i v e d  o u t  o f  s e q u e n c e  

7  =  p a r a m e t e r  V a l u e s  w r o n g  

8  =  o t h e r  

2 ,  R e t u r n i n g  a n  i n v a l i d  B l o c k  

I f  t h e  C D C  6 6 0 0  w i s h e s  t o  r e c e i v e  t h e  i n v a l i d  b l o c k  b a c k  f r o m  t h e  
E L F ,  i t  c a n  i s s u e  t h e  R E T U R N  I N V A L I D  B L O C K  c o m m a n d  a n d  t h e  E L F  w i l l  
r e s p o n d  w i t h  t h e  i n v a l i d  b l o c k  a s  s h o w n  i n  t h e  f o l l o w i n g  d i a g r a m .  

1 3  
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Checx: Sum 

Byte Count of Total Block 

0 Line Number 

517 Block Identifier for Returned Invalid Block 

( 
( 

C Block as tne ELf received it from 

( 

( the CDC 6600 

H, Character Conversion Convention for TELNET Character strips 

I, Scope of this Convention 

These conventions are limited to strings of characters received frorr 
or going to, a IELNET connection. It is not to be used to convert 
data being transferred vie a data connection during some FTP process. 
The places this specification requires this convention are when the 
ELF is handling interactive data, the pathname parameters for FTP 
STOP and RETP commands, and FTP error messages. 

2. Procedure to Convert Display Code Characters to ASCII Characters 

When display ccce characters, that must be converted to ASCII 
characters, ere received by the ELF from the CDC 6600, each byte 
contains two six bit display code characters. The character in bits 
6-11 is to be considered the first character. Using the conversion 
table in secticr II.H.4, the ASCII character corresponding to the 
given display code character is the proper value to send, where more 
than one ASCII value corresponds to a given display code character* 
the first ASCII value listeo should be chosen; for example, a display 
code of octal CI would convert to a ASCII code of nexadecimal 41. 

3. Procedure to Convert ASCII Characters to Display Code Characters 

ASCII characters are received from the network in a string and must 
be converted tc display code and packed into a buffer with two 
display code characters per byte. The character received first is to 
be placed in bits 6-11 of the byte. if an odd number of characters 
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is received, tee ELF should fill bits 0-5 of the last byte with an 
octal 5b, a display code blank. 

The conversion table in the next section is used to convert ASCII 
characters in the range of hexadecimal 20 to 7E to display code 
characters in the range of octal 00 to 77. This is a many to one 
trapping In some cases. For example, both ASCII hexadecimal codes 41 
and 61 are converted into a display code of octal 01, ASCII 
hexadecimal values 00 to IF are not mappect into a display code 
character. These values are ignored. 

I, Utility Commands 

The commands described on the following pages are utility commands 
that allow the CDC 6600 to obtain information about the processing 
states, store information in the ELF, and handle error conditions. 
Each command is in the format of a standard transfer block (Section 
II.D.2). The descriptions contain the specific details about which 
line numbers are valid, what the parameters are and how many there 
should be, under what conditions the command is valid, and the 
processing recuirements of the ELF. The last section is, "Status 

•
Changes and FLF Responses to command," status changes only refer to 
section one of line status tables entries, the section that can be 
changed by the ELF, "Responses" are the types of information the ELF 
is allowed to send to the CDC 6600 after receiving this command, 
some response must be made to every command the CDC 6600 issues. 

CQhHAND: Request Status 

BLOCK IDENTIFIER: 1 (decimal) 

LINE TYPE* Any line 

PARAMETERS: If the line number 1s non-zero, parameters are optional 
and ignored. if the line number is zero, the first parameter byte 
tells which status table is desired. See below for meaning of 
parameter, 

PURPOSE OF COMMANDj To request that an entire status table or an 
entry from a particular status table he sent to the CDC 6600 in oraer 
to determine the present state of the processing. 

WHEN CAN COMMAND BE ISSUED: If the line number is zero, this command 
can be issued anytime. if the line number is non-zero, the 
processing class for that, line number must be active tor the command 
to be valid. 

ELF PROCESSING REQUIREMENT: If the line number is non-zero, select 

15 
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t h e  s t a t u s  t a b l e  e n t r y  c o r r e s p o n d i n g  t o  t h a t  l i n e  n u m b e r .  I f  t h e  
l i n e  n u m b e r  i s  z e r o /  u s e  t h e  f i r s t  p a r a m e t e r  b y t e  t o  d e t e r m i n e  w h i c h  
e n t i r e  s t a t u s  t a b l e  t o  s e l e c t .  

P a r a m e t e r  V a l u e s  
0  L i n e  0  s t a t u s  t a b l e  
1  F T P  s t a t u s  t a b l e  
2  i n t e r a c t i v e  s t a t u s  t a b l e  

T h e  p a r a m e t e r  v a l u e  o f  z e r o  a l l o w s  t h e  C D C  6 6 0 0  t o  r e q u e s t  t h e  l i n e  0  
s t a t u s  t a b l e  c o r r e c t l y  n o  m a t t e r  w h i c h  c h e c k  s u m m i n g  m o d e  i s  i n  
e f f e c t .  

S T A T U S  C H A N G E S  A N D  E L F  R E S P O N S E S  T O  C O M M A N D :  N o  s t a t u s  c h a n g e s .  
R e s p o n s e  i s  t h e  s e l e c t e d  s t a t u s  t a b l e  o r  s t a t u s  t a b l e  e n t r y .  

C O M M A N D :  U p d a t e  s t a t u s  E n t r y  

B L O C K  I D E N T I F I E R :  2  ( d e c i m a l )  

L i n e  T Y P f :  A n y  l i n e  

P A R A M E T E R S :  T h e  d a t a  t c  b e  p i a c e d  i p  s e c t i o n  t w o  o f  t h e  s t a t u s  t a b l e  
e n t r y  c o r r e s p o n d i n g  t o  t h e  l i n e  n u m b e r .  T h e  n u m b e r  o f  p a r a m e t e r  
b y t e s  i s  u n d e f i n e d  ( m a x i m u m  l i m i t  o f  1 0 0  b y t e s ) ,  

P U R P O S E  O F  C O M M A N D :  T h e  C D C  6 6 0 0  i s  a l l o w e d  t o  k e e p  d a t a  d e f i n e d  
o n l y  t o  i t s e l f  i n  s e c t i o n  t w o  o f  e a c h  s t a t u s  t a b l e  e n t r y .  T h i s  
a l l o w s  t h e  C p C  6 6 0 0  t o  c h a n g e  t h a t  d a t a .  

W H E N  C A N  C O M M A N D  Be  I S S U E D :  I f  t h e  l i n e  n u m b e r  i s  z e r o *  t h i s  c o m m a n d  
c a n  b e  i s s u e d  a t  a n y  t i m e ,  i f  t h e  l i n e  n u m b e r  i s  n o n - z e r o *  t h e  
p r o c e s s i n g  c l a s s  f o r  t h a t  n u m b e r  m u s t  b e  a c t i v e  f o r  t h e  c o m m a n d  t o  b e  
v a l i d .  

E L F  P R O C E S S I N G  R E Q U I R E M E N T :  T h e  E L F  w i l l  r e p l a c e ,  i n  o r d e r ,  t h e  
b y t e s  b e g i n n i n g  a t  t h e  s t a r t  o f  s e c t i o n  t w o  o f  a  s t a t u s  t a b l e  e n t r y  
w i t h  t h e  p a r a m e t e r  b y t e s ,  I f  m o p e  p a r a m e t e r  b y t e s  e x i s t  t h a n  b y t e s  
i n  s e c t i o n  t w o ,  e x c e s s  p a r a m e t e r  b y t e s  a r e  i g n o r e d ,  i f  f e w e r  
p a r a m e t e r  b y t e s  e x i s t  t h a n  b y t e s  i n  s e c t i o n  t w o ,  t h e  r e m a i n i n g  b y t e s  
i n  s e c t i o n  t w o  r e m a i n  u n c h a n g e d .  

S T A T U S  C H A N G E S  A N D  E L F  R E S P O N S E S  T O  C O M M A N D :  N o  s t a t u s  c h a n g e s .  T h e  
r e s p o n s e  i s  t h e  s t a t u s  t a b l e  e n t r y  j u s t  c h a n g e d ,  

C O M M A N D :  P e s e r d  L a s t  R e s p o n s e  

B L O C K  I D E N T I F I E R :  3  ( d e c i m a l )  

1 6  
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LINE TYPE: 0 

PARAMETERS: None 

PURPOSE OF COMMAND; The last, transfer clock sent by the ELI was not. 
understood by the CDC 6600 tor some reason. It wants to have the 
same block sent again. 

WHEN CAN COMMAND BE ISSUED: Anytime 

ELF PROCESSING REQUIREMENT: The ELF should save every block sent to 
the CDC 6600 urt.il the next command is received. This is due to the 
possibility Of the RESEND LAST RESPONSE command asking for the 
previous block to be resent. If any command (with one exception) is 
received# the F.LF can discard the previous response block. The 
exception is the CHANGED PP0C.ESS1NG FLAGS command when it is changing 
the check sum bit. This is an exception since the CDC 6600 may want 
to change the check sum. on the last block received and look at it 
again. This means that the response to a CHANGE PROCESSING FLAGS 
command, with the check sum bit being changed, cannot be recovered by 
the RESEND LAST RESPONSE command, 

STATUS CHANGES AND ELF RESPONSES TO COMMAND: No status Changes, 
Send the last response again, 

COMMAND: Return Invalid Block 

BLOCK IDENTIFIER: 4 (decimal) 

LINE TYPE: 0 

PARAMETERS: None 

PURPOSE OF COMMAND; The CDC 6600 received an Error Response Block 
from the ELF as its last response. The CDC 6600 wants to examine the 
block that the ELF received, primarily# this is a debugging tool. 

WHEN C A N  C O M M A N D  BE ISSUED: Only when the last ELF response was an 
Error Response Block. 

ELF PROCESSING REQUIREMENT: Place the block that was in error in the 
parameter section ot a Returned invalid Block, section II,G, 

STATUS CHANGES AND ELF RESPONSES TO COMMAND: NO status Changes, The 
response is a Returned Invalid Block, 

COMMAND: Chanoe Processing Flags 
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BLOCK IDENTIFIER: 5 (decimal) 

LINE TYPE: 0 

PARAMETERS; One b y t e  change mask 

PURPOSE OF COMMAND: This allows the CDC 6600 to change the 
processing rules in the ELF that are affected oy the processing 
flags. 

WHEN CAN COMMAND BE ISSUED: Anytime 

ELF PROCESSING REQUIREMENT: The ELF should perform a logical 
difference betw ee n  the change mask in the Daram eter byte and the 
present value cf the processing flags in the line 0 status table. 
The result should be placed in the processing flaQs byte of the line 
0 status table. If the check sum bit is being changed, do not 
discard the previous response. 

STATUS CHANGES AND ELF RESPONSES TO COMMAND: The only status Change 
is a possible change in the processing flags in the line 0 status 
table. The response is the line 0 status table. 

III. File Transfer Processing 

A. Objectives for Phase I Implementation 

The primary objective for Phase I implementation is to be able to 
transfer job files between AFSC CDC 6600 sites. Secondary objectives 
for Phase j are subordinate to the primary objective and could be 
sacrificed, if necessary, due to funding limitations without 
affecting the primary objective, one secondary objective is to 
achieve the ability to recover a file whose transmission has been 
interrupted, without starting the transmission from the beginning. 
Another secondary objective is to be able to transmit and accept 
generalized text files. This capability would be required when 
communicating with non-CDC 6600 computers. These two secondary 
objectives are not included In this paper, but would merely be 
additional commands and statuses and would not change the interface 
structure as it will oe described. Another paper is presently in the 
planning stage. This paper will contain the additional 
specifications necessary to implement the secondary objective of 
handling generalized text files. 

B, Protocols Reauired 

All protocols cited in Section II and a subset of the File Transfer 
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Protocol must be implemented. The following list of commands from 
the File Transfer Protocol are those which must be implemented. 

Access Control Commands 

USER 
PASS 
BYE 

Transfer parameter Commands 

BYTE - currently requires a byte size of 12 bits. 

SOCK - This command is internal to the ELF software and is not 
affected by the requirements of the (,600/ELF interface. 

TYPE - Type I^AGE must be implemented, 

STRU - RECORD structure must be implemented, 

MODE - BLOCK mode is needed. However# data blocks with restart 
markers can be ignored and data blocks with the "suspected data" 
bit set should be accepted as good data, 

FTP Service Commands 

PETR - Must be implemented with a maximum Pathname length of one 
hundred characters. 

STGR - Must be implemented with a maximum pathname parameter of 
one hundred characters. 

ABOR 

C, Site Descriptor Table 

1, Purpose 

The Site Descriptor Table will oe internal to the ELF software and 
will be used to furnish a large number of access control command 
parameters# transfer parameter command parameters# and site 
destination values. Ibis table method is used primarily to avoid 
many interchanges between ELF and the CDC 6600 of usually redundant 
data, but also to allow flexibility when Phase 2 is implemented and 
many different values may occur. 

2, Contents and Format 
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Since the Site Descriptor Table is internal to the ELF software, its 
format is of nc concern to the CpC 6600. The ELF must be able to 
correlate a Site Descriptor Table ordinal to values needed for the 
initial connection to another site and parameters for the access 
control and transfer parameter commands. The values needed for each 
particular Site Descriptor Table ordinal are: 

- site number 

- host number 

- socket number (parameter for SOCK command) 

- user name (parameter for USER command) 

- Password (parameter for PASS command) 

- byte size (parameter for BYTE command) 

- representation type (parameter for TYPE command) 

- file structure (parameter tor STRU command) 

- transfer mode (parameter for NODE command) 

The Site Descriptor Table ordinal, when Passed by the CDC 6600 as a 
command parameter wjn be a binary number. 

3. setting the Table Values 

In order to avoid reassembly of the ELF software each time a new set 
of site descriptor parameters is needed, tne ELF Should have a 
utility that will accept from an ELF input device, especially tape 
and software developers may specify the format of the input data, but 
it must be bread enough to accept all acceptable parameter values as 
specified in the Hie Transfer Protocol, This must include the 
possibility of not specifyina some values. The input data must be 
allowed to assign the site Descriptor Table ordinal, which will be a 
number in the range of 1-999. The utility should accept commands 
that would reset the entire table or would change a particular 
ordinal. 

D, FTP Status Table 

1, vStructure 

The FTP Status Table consists of a contiguous block of 12 bit bytes 
divided into fixed length entries. The number of entries in this 
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t a b l e  s h o u l d  b e  a n  a s s e m b l y  p a r a m e t e r  w i t h  a  m a x i m u m  v a l u e  o f  1 0 ,  
T h e  o r i g i n a l  v a l u e  w i l l  b e  4 .  E a c n  e n t r y  c o n s i s t s  o f  t w o  s e c t i o n s .  
T h e  f i r s t  s e c t i o n  b e l o n g s  t o  t h e  C d C  6 6 0 0  a n d  i t s  l e n g t h  i s  
d e t e r m i n e d  b y  a n  a s s e m b l y  p a r a m e t e r  w h o s e  r a n g e  i s  0 - 5 ,  T h e  o r i g i n a l  
v a l u e  w i l l  b e  3  b y t e s ,  

2 .  s e c t i o n  1  u s a g e  

T h e  t w o  b y t e s  i n  t h e  f i r s t  s e c t i o n  o f  a n  F T P  s t a t u s  t a b l e  e n t r y  a r e  
n a m e d  t h e  s t a t u s  b y t e  a n d  t h e  a u x i l i a r y  s t a t u s  b y t e .  T h e  E L F  s t a t u s  
b y t e  i s  u s e d  w h e n e v e r  o r e  b y t e  o f  a u x i l i a r y  i n f o r m a t i o n  m u s t  b e  
p a s s e d  t o  t h e  C D C  6 6 0 0 .  I f  m o r e  i n f o r m a t i o n  i s  t o  b e  p a s s e d  t o  t h e  
C D C  6 6 0 0  t h a n  c a n  f i t  i n  t h e  a u x i l i a r y  s t a t u s  b y t e ,  t h e n  a n  a u x i l i a r y  
i n p u t  b l o c k  ( S e c t i o n  X I I , E l  m u s t  b e  u s e d .  

3 ,  F T P  S t a t u s  V a l u e s  

T h e  f o l l o w i n g  i s  a  l i s t  o f  t h e  n u m e r i c  v a l u e s  t h e  E L F  c a n  P l a c e  i n  
t h e  s t a t u s  b y t e  o f  a n  F T P  s t a t u s  t a b l e  e n t r y ,  E a c n  n u m b e r  i s  b i a s e d  
b y  t h e  d e c i m a l  n u m b e r  1 2 g ,  w h i c n  i s  o b t a i n e d  b y  u s i n g  t h e  p r o c e s s i n g  
c l a s s  v a l u e  o f  2  f o r  f i l e  t r a n s f e r  p r o c e s s i n g .  T h e  c o n d i t i o n s  u n d e r  
w h i c h  t h e  E L F  s h o u l d  u s e  a  p a r t i c u l a r  s t a t u s  a r e  e x p l a i n e d  t h r o u g h o u t  
t h e  r e s t  o f  s e c t i o n  I I I .  

S t a t u s  N u m e r i c  V a l u e  ( d e c i m a l )  

A v a i l a b l e  1 2 8  

N e w  F T P  C o n n e c t i o n  1 2 9  

S  t  o  r  1 3 0  

p e t r  1 3 1  

A c c e s s  N o t  p o s s i b l e  N o w  1 3 2  

E r r o r  i n  S o m e  p a r a m e t e r  1 3 3  

w a i t i n g  f o r  C T C  1 3 4  

C l e a r  t o  o u t p u t  1 3 5  

W a i t i n g  f o r  c ' l I  1 3 6  

C l e a r  t o  I n p u t  1 3 7  

W a i t i n g  f o r  D a t a  1 3 8  

2 1  
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W a i t i n q  f o r  X f e r  A c k  1  3 9  

W a i t i n a  f o r  F F C  1 4 0  

F i n a l  P r o c e s s i n g  C o m p l e t e d  1 4 1  

T r a n s f e r  C o m p l e t e  1 4 2  

C o n n e c t i o n  B r o k e n  1 4 3  

4 .  S e c t i o n  1 1  U s a g e  

T h e  s e c o n d  s e c t i o n  o f  t h e  s t a t u s  t . a p l e  e n t r y  i s  s t r i c t l y  f o r  t h e  u s e  
a n d  c o n v e n i e n c e  o f  t h e  C D C  6 6 0 0 .  u p o n  r e q u e s t ,  t h e  E L F  r r u s t  s e t  t h i s  
s e c t i o n  o f  a  p a r t i c u l a r  e n t r y  t o  t h e  v a l u e s  c o n t a i n e d  i n  t h e  
p a r a m e t e r  s e c t i o n  o f  t h e  U P D A T E  S T A T U S  E N T R Y  c o m m a n d .  

5 .  F o r m a t  o f  F T P  S t a t u s  B l o c k s  

T h e  E L F  m u s t  d e l i v e r  t o  t h e  C D C  6 6 0 0 ,  u p o n  r e q u e s t ,  e i t h e r  t h e  e n t i r e  
F T P  s t a t u s  t a b l e  o r  a  p a r t i c u l a r  e n t r y  f r o m  t h e  t a b l e .  T h e  f o r m  o f  
t h e  t r a n s f e r  b l o c k  w h e n  o n e  e n t r y  f r o m  t h e  F T P  t a b l e  i s  b e i n g  s e n t  t o  
t h e  C D C  6 6 0 0  i s  a s  f o l l o w s :  

C h e c k  s u m  

9  B y t e  C c U n t  ( d e c i m a l )  

L i n e  N  u  m  d  e  r  o f  t h e  F T P  S t a t  

6 4 2  B l o c k  I d e n t i f i e r  ( d e c i m a l )  

S t a t u s  B y t e  )  

A u x i l i a r y  s t a t u s  B y t e  )  

3  b y t e s  f o r  C D C  6 6 0 0  u s e  )  

W h e n  t h e  e n t i r e  F T P  s t a t u s  t a b l e  i s  
i s  a s  f o l l o w s :  

s  T a b l e  E n t r y  

s e c t i o n  I  

S e c t i o n  I I  

s e n t  t o  t h e  C D C  6 6 0 0  t h e  f o r m a t  

2 2  
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C h e c k  S u m  

2 4  B y t e  C o u n t  [ d e c i m a l )  

0  L i n e  N u m b e r  

6 4 1  B l o c k  i d e n t i f i e r  ( d e c i m a l )  

)  4  c o n t i g u o u s  s t a t u s  t a b l e  e n t r i e s  

)  o f  5  b y t e s  e a c h  o r d e r e d  b y  F T P  

)  l i n e  n u m b e r  

E ,  A u x i l i a r y  I n p u t  B l o c k  

I ,  P u r p o s e  

T h e  a u x i l i a r y  i n p u t ,  b l o c k  i s  u s e d  w h e n  t h e  E L F  m u s t  t r a n s f e r  m o r e  
a u x i l i a r y  i n f o r m a t i o n  t h a n  c a n  f i t  i n  t h e  a u x i l i a r y  s t a t u s  b y t e .  T h e  
E L F  i s  r e q u i r e d  t o  h o l d  a u x i l i a r y  i n p u t  u n t i l  t h e  c o n n e c t i o n  i s  
b r o k e n  o n  a  p a r t i c u l a r  l i n e  a n d  d e l i v e r  i t  o n  r e q u e s t  t o  t h e  C D C  
6 6 0 0 .  T h e  C D C  6 6 0 0  w i l l  o n l y  a s k  f o r  t h e  a u x i l i a r y  i n p u t  f o r  o n e  
l i n e  a t  a  t i m e .  H o w  t h e  E L F  s t o r e s  a n d  r e f e r e n c e s  t h i s  i n f o r m a t i o n  
i s  o f  n o  c o n c e r n  t o  t h e  C D C  6 6 0 0 ,  W h e n  d e l i v e r e d  t o  t h e  C D C  6 6 0 0 #  
A S C I I  c h a r a c t e r  s t r i n g s  m u s t  b e  c o n v e r t e d  t o  d i s p l a y  c o d e  u s i n g  t h e  
p r o c e d u r e  t o  c o n v e r t  f r o m  A S C I I  t o  d i s p l a y  c o d e  d e s c r i b e d  i n  S e c t i o n  
I I . H , 3 .  

2 3  
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2 .  S t r u c t u r e  

W h e n  t h e  a u x i l i a r y  i n p u t  i s  d e l i v e r e d  t o  t h e  C D C  6 6 0 0  i t  m u s t  b e  i n  
t h e  f o l l o w i n g  f o r m ;  

C h e c k  s u m  

B y t e  c o u n t  

L i n e  N u m b e r  o f  F T P  L i n e  

6 4 3  B l o c k  I c e n t i f i e r  ( d e c i m a l )  

A u x i l i a r y  I n p u t  T y p e  

B y t e  C o u n t  o f  a c t u a l  a u x i l i a r y  i n p u t  

( 

(  A u x i l i a r y  I n p u t  ( m a x i m u m  o f  9 8  b y t e s *  

(  s e e  s e c t i o n  I I , D , 4 . )  

A u x i l i a r y  Tnput  Type  c od e s  

1  -  P a t h n a m e  f r o m  S T O R  c o m m a n d  

2  -  p a t h n a m e  f r o m  R E 1 R  c o m m a n d  

3  -  E r r o r  M e s s a g e  f r o m  S T o B  c o m m a n d  

4  -  E r r o r  M e s s a g e  f r o m  R E T H  c o m m a n d  

5  -  E m p t y  

6  -  O t h e r  

F ,  O v e r a l l  C o n t r o l  o f  F T P  P r o c e s s i n g  

1 .  s t a r t i n g  F T P  P r o c e s s i n g  

a .  D e s c r i p t i o n  o f  P r o c e s s  

W h e n  t h e  C D C  6 6 0 0  w i s h e s  t o  b e g i n  F T P  p r o c e s s i n g ,  i t  m u s t  i s s u e  t h e  
I N I T I A T E  F T P  P R O C E S S I N G  c o m m a n d .  I f  F T P  p r o c e s s i n g  i s  a l r e a d y  i n  
p r o g r e s s ,  a n  E r r o r  R e s p o n s e  B l o c k  s h o u l d  b e  r e t u r n e d  t o  t h e  C D C  6 6 ° ° .  
T h e  E L F  s h o u l d  d o  a n y  i n t e r n a l  c h e c k i n g  i t  d e s i r e s ,  b u t  s h o u l d  
i n c l u d e  v e r i f y i n g  t h a t  a c c e s s  t o  t h e  n e t w o r k  i s  p o s s i b l e ,  a n d  t h a t  

2 4  
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the Site Descriptor Table is installed. The ELF should then 
configure the FTP lines and buffers usina the parameters included 
with the INITIATE FTP PROCESSING command and alaorithm described in 
the next section. If FTP processing cannot be initiated, the ELF 
should respond with a NAK bloc*. If the ELF can start FTP 
processing, the final values of the configuration parameters snoula 
be placed in the line o status table. The status byte of all 
configured FTP lines should be set to AVAILABLE status. The line 0 
status table should be sent as the affirmative response to the CDC 
6600 command. 

b. Algorithm to FTP Buffers and Lines 

This algorithm is used to determine the numper of FTP lines to be 
used ano the buffer size to be Used for each line, it is not cur 
intent that, the FTP lines share buffers and be forced to interlace 
with each other. It is preferred to have fewer file transfers in 
progress simultaneously and to do each at maximum speed. Therefore, 
the ELF should have a dedicated buffer for each line. 

A "buffer unit" is a fixed length block of 12-bit bytes. This length 

•
is an assembly Parameter that will be set initially to 320 bytes. 
This corresponds to one disk sector on the CDC 66°0 # 

There are 5 factors which effect the final sizes of the parameters: 

L6 - Maximum number of lines that can be supported by the CDC 6600 
(first parameter on the INITIATE FTP PROCESSING command). 

Le - Maximum number of lines that can be supported by the ELF. 

B6 - Maximum buffer s,i ze that can be supported by the CDC 6600, in 
buffer units (second parameter on the INITIATE FTP PROCESSING 
command). 

Re - Maximum buffer size that can be supported by the ELF, in buffer 
units, 

T - Total buffer space available in the FLF, in buffer units. 

Let L = minimum L6, Le) 

Let B = minimum (B6, Be) 

If the product of L and B are less than, or equal to, T, the n  L and B 
are the configuration parameters. If this product exceeds T, then L 
and/or F must be lowered until the product is .less than, or equal to 
T» However, do not lower L below 2; reduce 8 instead. 
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W h e n  t h e  t o t a l  b u t f e r  s p a c e  r e q u i r e d  i s  l e s s  t h a n  o r  e q u a l  t o  T ,  
t h e s e  a r e  t o e  n e w  c o n f i g u r a t i o n  p a r a m e t e r s .  P l a c e  t h e s e  v a l u e s  i n  
t h e  l i n e  Q  s t a t u s  b l o c k ,  

2 .  C o n t r o l  o f  F T P  L i n e s  

a .  A s s i g n m e n t  o f  F T P  L i n e s  

A n  F T P  l i n e  i s  u n a s s i g n e d  w h e n  t h e  s t a t u s  b y t e  c o n t a i n s  A V A I L A B L E  
s t a t u s .  O n l y  t h e  E L p  c a n  a s s i g n  a n  F t P  l i n e .  W h e n  t h e  E l f  r e c e i v e s  
a  r e q u e s t  f o r  a n  F T P  c o n n e c t i o n  f r o m  a c r o s s  t h e  n e t w o r k  i t  c a n  s e l e c t  
a  l i n e  f r o m  t h e  a v a i l a b l e  l i n e s  a n d  c h a n g e  t h e  s t a t u s  f r o m  A V A I L A B L E  
t o  S T O P  o r  R E T F ,  I f  t h e  l o c a l  C D C  6 6 0 0  w i s h e s  t o  g e t  a n  F T P  l i n e ,  i t  
m u s t  i s s u e  a n  O P E N  N E W  F T P  L I N E  c o m m a n d .  T h e  E L F  s h o u l d  b e  t h e  
r e s p o n s e  t o  t h e  C D C  6 6 0 0  c o m m a n d ,  i f  n o  F T P  l i n e  i s  a v a i l a b l e ,  t h e  
E L F  s h o u l d  r e s p o n d  t o  t h e  c o m m a n d  w i t h  a  N A K  b l o c k .  

b .  R e l e a s i n g  c f  F T P  L i n e s  

O n c e  a n  F T P  l i r e  i s  a s s i g n e d  o y  t h e  E L F ,  i t  c a n n o t  b e  a s s i g n e d  a g a i n  
u n t f l  s o m e  c o m m a n d  i s s u e d  b y  t h e  C D C  6 6 0 0  r e l e a s e s  t h a t  l i n e .  T h e  
f i v e  C D C  6 6 0 0  c o m m a n d s  t h a t  r e l e a s e  a  l i n e  a r e ;  

-  FIN A L PROCESSING COMPLETED 

-  BYE 

-  E R R O R  I N  S O K E  P A R A M E T E R  

-  A C C E S S  N O T  P O S S I B L E  N O W  

-  A B O R T  F T P  P R O C E S S  

T h e  F . L F  s h o u l d  s e t  t h e  s t a t u s  t o  A V A I L A B L E ,  a n d  t h e n  d o  t h e  
p r o c e s s i n g  d i c t a t e d  b y  t h e  p a r t i c u l a r  c o m m a n d .  

c .  B r o k e n  C o n n e c t i o n s  

S h o u l d  t h e  l o g i c a l  c o n n e c t i o n  b e  b r o k e n  o r  a n  FTP AB0R c o m m a n d  b e  
r ece ived  f rom the  sys tem wi th  which  the  ELF i s  communica t ing ,  t he  ELF 
s h o u l d  n o t  r e l e a s e  t h e  l i n e  b u t  s h o u l d  p l a c e  C O N N E C T I O N  B R O K E N  s t a t u s  
i n  t h e  s t a t u s  b y t e .  T h e  C D C  6 6 0 0  w i l l  t h e n  r e l e a s e  t h e  l i n e  w i t h  a  
B Y E  o r  A B O R T  F T P  P R O C E S S  c o m m a n d ,  

3 ,  D r o p p i n g  F T P  P r o c e s s i n g  

a .  S t o p  A c c e p t i n g  N e w  F T P  C o n n e c t i o n s  
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P r i o r  t o  d r o p p i n q  t h e  F T P  p r o c e s s i n g ,  t h e  C D C  6600  h a s  t h e  
o p p o r t u n i t y  t o  c y c l e  d o w n  b y  a l l o w i n g  e x i s t i n g  F T P  t r a n s f e r s  t o  
c o m p l e t e ,  b u t  r o t  a l l o w i n g  a n y  n e w  F T P  c o n n e c t i o n s .  T o  a c c o m p l i s h  
t h i s #  t h e  C D C  6 6 0 0  c a n  s e t  b i t  2 ( 1 )  i n  t h e  p r o c e s s i n g  f l a g s  b y t e  o f  
t h e  l i n e  O  s t a t u s  t a b l e .  T h i s  i s  d o n e  b y  u s i n g  t h e  C H A N G E  P R O C E S S I N G  
F L A G S  c o m m a n d ,  W h i l e  t h i s  b i t  i s  s e t ,  t h e  E L F  w i l l  n o t  a c c e p t  a n y  
new FTP connec t ions  f rom e i the r  ano the r  hos t  o r  the  l oca l  CDC 6600 ,  
T h i s  c o n d i t i o n  c a n  b e  r e v e r s e d  b y  u s i n g  t h e  C H A N G E  P R O C E S S I N G  F L A G S  
c o m m a n d  t o  c l e a r  b i t  2 ( 1 )  i n  t h e  p r o c e s s i n g  f l a g s  b y t e ,  

b ,  c o m m a n d  t o  D r o p  F T P  P r o c e s s i n g  

A t  a n y  t i m e  t h e  C D C  6 6 0 0  c a n  d r o p  t h e  F T P  p r o c e s s i n g  b y  i s s u i n g  a  
S T O P  F T P  P R O C E S S I N G  c o m m a n d .  A n  F T P  A B O R  c o m m a n d  i s  t o  b e  i s s u e d  t o  
r e m o t e  h o s t s  f o r  a l l  a c t i v e  F T P  l i n e s .  T h e  F T P  p a r a m e t e r s  i n  t h e  
l i n e  o  s t a t u s  a r e  c l e a r e d .  T h e  F L F  s h o u l d  n o t  a c c e p t  a n y  n e w  F T P  
c o n n e c t i o n s .  

G ,  P r o c e s s  D e s c r i p t i o n s  

1 ,  P r o c e s s e s  A v a i l a b l e  

P h a s e  T  i m p l e m e n t a t i o n  w i l l  b e  l i m i t e d  t o  t h e  b a s i c  p r o c e s s  o f  
t r a n s f e r r i n g  f i l e s  u s i n g  t h e  F T P  s e r v i c e  c o m m a n d s  S T O R  a n d  R E T R .  
O t h e r  F T P  s e r v i c e  c o m m a n d s  m a y  b e  i m p l e m e n t e d  i n  P h a s e  2 .  E a c h  
c o m m a n d  w i l l  r e a u i r ®  t w o  d i s t i n c t  s e c t i o n s  o f  t h e  E L F  s o f t w a r e ;  a  
s e c t i o n  f o r  t h e  s e n d e r  o f  t h e  c o m m a n d ,  a n d  a  s e c t i o n  f o r  t h e  r e c e i v e r  
o f  t h e  c o m m a n d .  T h e y  w i l l  u s e  c o m m o n  p r o c e d u r e s  t h a t  w i l l  b e  
d e s c r i b e d  i n  t h e  u p c o m i n a  s e c t i o n s .  T h e  d e t a i l e d  d e s c i p t i o n  o f  t h e  
f o u r  p r o c e s s  p r o c e d u r e s  i s  i n  S e c t i o n  1 I J . G . 4 .  

2 ,  F o r m a t  o f  t h e  F T P  D a t a  B l o c k  

T h e  p r o c e s s  o f  t h e  S T O R  a n d  R E T R  c o m m a n d s  i s  t o  t r a n s f e r  f i l e s  a c r o s s  
t h e  n e t w o r k .  T h e  f o r m a t  o f  d a t a  b l o c k s  b e i n g  t r a n s m i t t e d  a c r o s s  t h e  
n e t w o r k  i s  d i c t a t e d  b y  t h e  h o s t - t o - h o s t  p r o t o c o l .  H o w e v e r ,  t h e  d a t a  
b l o c k s  b e i n g  t r a n s m i t t e d  b e t w e e n  t h e  E L F  a n d  t h e  C D C  6 6 0 0  m u s t  b e  i n  
t h e  f o l l o w i n q  f o r m a t  c o n v e n i e n t  t o  t h e  C D C  6 6 0 0 .  

F T P  D a t a  B l o c k :  

C h e c k .  S u m  

S e c t i o n  1  B y t e  C o u n t  o f  T o t a l  B l o c k  

F T P  L i n e  N u m b e r  

D a t a  B l o c k  I d e n t i f i e r  
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S e c t i o n  2  C  D a t a  Block;  D e s c r i p t o r  

(  B y t e  C o u n t  o f  S e c t i o n  I I I  

S e c t i o n  3  D a t a  B e i n g  T r a n s f e r r e d  

T h e  f i r s t  s e c t i o n  i s  4  b y t e s  l o n g  a n d  i s  t h e  g e n e r a l  b l o c k  h e a d e r  f o r  
a l l  t r a n s f e r s .  T h e  l i n e  n u m b e r  w i l l  o e  a  n o n - z e r o  F T P  l i n e .  T h e  
b l o c k  i d e n t i f i e r  v v . H i  b e  e i t h e r  6 4 4  ( d e c i m a l )  f o r  e l F  t o  C d C  6 6 0 0  
t r a n s f e r *  o r  1 4 1  ( d e c i m a l )  f o r  C D C  6 6 0 0  t o  E L F  t r a n s f e r .  

T h e  s e c o n d  s e c t i o n  i s  t h e  d a t a  h e a d e r  a n d  c o n s i s t s  o f  2  b y t e s .  
T h e  f i r s t  b y t e  i s  t h e  d a t a  b l o c k  d e s c r i p t o r  a n d  h a s  o n l y  3  
a c c e p t a b l e  v a l u e s .  

0  =  d a t a  b l o c k  

1  =  e n d  o f  d a t a  b l o c k  i s  E O F  

2  =  e n d  c t  d a t a  b l o c k  i s  E O R  

T h e  s e c o n d  b y t e  i s  a  b y t e  c o u n t  o f  t h e  d a t a  i n  t h e  t h i r d  s e c t i o n .  
T h i s  b y t e  c o u n t  p l u s  s i x  m u s t  e q u a l  t h e  t o t a l  b y t e  c o u n t  o f  t h e  
t r a n s f e r  b l c c k .  

T h e  t h i r d  s e c t i o n  i s  t h e  d a t a  s e c t i o n .  T h i s  s e c t i o n  m a y  b e  e m p t y  
i f  t h e  d a t a  b l o c k  d e s c r i p t o r  i s  n o n - z e r o .  

3 ,  D a t a  T r a n s f e r  P r o c e d u r e s  

a .  P r o c e d u r e  t o  T r a n s f e r  F T P  d a t a  f r o m  t h e  C D C  6 6 0 0  t o  t h e  EL F  

D a t a  i s  t r a n s f e r r e d  f r o m  t h e  C D C  6 6 0 0  t o  t h e  E L F  d u r i n g  t h e  
p r o c e s s i n g  c f  t h e  S T C R  c o m m a n d  b y  t h e  s e n d e r  o f  t h e  c o m m a n d ,  a n d  
d u r i n g  t h e  p r o c e s s i n g  o f  t h e  R E T R  c o m m a n d  b y  t h e  r e c e i v e r  o f  t h e  
c o m m a n d .  T h e  b l o c k s  r e c e i v e d  f r o m  t h e  C D C  6 6 0 0  a r e  i n  t h e  f o r m a t  
d e s c r i o e d  i r  F o r m a t  o f  a n  F T P  D a t a  B l o c k  ( S e c t i o n  I I I , G , 2 ) .  T h e y  
m u s t  b e  r e f c r m a t e d  b y  t h e  E L F  a c c o r d i n g  t o  t h e  d i c t a t e s  o f  t h e  
h o s t - t o - h o s t  p r o t o c o l .  T h e  d a t a  t r a n s f e r  b e g i n s  a f t e r  t h e  S T O R  o r  
R E T R  c o m m a n d  h a s  b e e n  r e c e i v e d  a n d  t h e  i n i t i a l  p r o c e s s i n g  i s  
c o m p l e t e d .  T h e  E L F  s e t s  t h e  C L E A R  T O  O U T P U T  s t a t u s  i n  t h e  s t a t u s  
b y t e  w h e n  i t  c a n  a c c e p t  a  d a t a  b l o c k  f r o m  t h e  C D C  6 6 0 0 ,  
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•WHEN the CDC 5600 detects CLEAR To OUTPUT status on a line and 
is ready to output a block, It issues the TRANSFER FTP DATA TO 
ELF command, A Parameter contains the b y t e  count of the data 
bytes. The ELF responds with that line's status table entry 
with the status byte containinq WAITING FOR DATA status. 

The CDC 6600 sends the data block as the next command block. 

It the ELF receives the data correctly# It responds with the 
status table entry with the status byte containing WAITING FOR 
CTO, when tne ELF has transmitted the data block to the remote 
host and is ready to accept another data block from the local 
CDC 6600, it sets CLEAR TO OUTPUT status in the status byte. 
If the ELF receives the data correctly and the data block 
descriptor contained the EOF value, then the ELF sets the 
status byte to WAITING FOR FPC status. 

If the ELF does not receive the data correctly# it responds 
with an error response block and sets the status to CLEAR TO 
OUTPUT status. The data block that was lust received is 
ignored. 

If the developers of the ELF software feel that they do not 
need the IRANSFEP FTP DATA TO ELF command to warn them of an 
impending data block transfer, they can omit the exchange 
described in the paragraph above marked with an *, 

b. Procedure to Transfer FTP data from the ELF to the CDC 6600 

Data is transferred from tne ELF to the CDC 6600 during the 
processing of the STOR command by the receiver# end during the 
processing cf the RETp command by the sender of the command. Data 
blocks received from a remote host must be reformatted before 
being passed to tne local CDC 6600, The headings required by the 
host.-to-host protocol and data representation type must be removed 
and a data block built according to the format of the FTP 
datablock (section III,G,2D. 

The size of the data block passed to the CDC 6600 must be a whole 
number of buffer units# unless the Data Block Descriptor contains 
an FOR Or EOF value. The definition of Buffer Unit is given in 
the Algorithm to Configure FTP Buffers (Section III.F.l.b). The 
ELF should always attempt to Send as large a data block as 
possible to tne CDC 6600. The maximum allowed block size is 
stored in the line 0 status block. 

The data transfer begins after the STOR or RETR command has been 
received# and after the initial processing is completed. The ELF 
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sets the CLEAR TO INPUT status in the status byte when it has a 
data block ready to send to the local CDC 6600. When the CDC 6600 
detects CLEAR TO INPUT status and is ready t° inPut the block/ it-
issues tne TRANSFER FTP DATA FROM ELF command. THE ELF's response 
is the data block. The ELF changes the status byte to WAITING FOR 
XFER ACK status. 

If the CDC 6600 receives the data correctly, it issues a GOOD FTP 
DATA TRANSFER command. The ELF discards the data block and 
responds with the status table entry with the status byte 
containing WAITING FOR CTI. The ELF can now accept more data from 
the remote system with which it is communicating. When the ELF 
has received another data block, reformatted it/ and is ready to 
transmit it to the CDC 6600, it changes the status to CLEAR TO 
INPUT status. 

If the CDC 6600 die not receive the data correctly, it will send a 
RESEND LAST RESPONSE command and the FLF should resend the data 
block. The CDC 6600 must eventually send a GOOD FTP DATA TRANSFER 
command or an ABORT FTP PROCESS command for this line. If an 
ABORT FTp PPCCESS command is received, the ELF should set the 
status to AVAILABLE and send an FTP ABOR command to the remote 
system. 

If the data block sent to the CDC 6600 has the EOF value C2) set 
in the Data Block Descriptor and if the CDC 6600 sends a GOOD FTP 
DATA TRANSFER command as the transfer acknowledgement, then the 
ELF Will place the WAITING FOR FPC status in the status byte 
instead of WAT1NG FOR CTI status. 

4, ELF Processing Procedures 

a, STOR Command 

(1) procedure used by ELF to a transfer file to another system 
When directed by a CDC 6600 SEND FILE TO ANOTHER SYSTEM command 

When the FLF receives a sEND FILE TC ANOJHER SYSTEM command from 
the CDC 6600, it should respond immediately with the status table 
entry with the status bvte containing WAITING FOR CTO status. 

The ELF should then use the Site Descriptor Table ordinal 
parameter to obtain the parameters needed to make a connection to 
the desired host. The ELF should use the Initial Connection 
Protocol to contact the desired nost. If the other host is not 
available, the ELF should change the status byte to ACCESS NOT 
POSSIBLE NOW and set the auxiliary status byte to 1 to indicate 
that the desired host is dead. 
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I f  t h e  i n i t i a l  c o n n e c t i o n  i s  s u c c e s s f u l ,  t h e  E L F  s h o u l d  i s s u e  t h e  
a c c e s s  c o n t r o l  a n d  t r a n s f e r  p a r a m e t e r  c o m m a n d s ,  u s i n g  t h e  
p a r a m e t e r s  f r o m  t h e  S i t e  D e s c r i p t o r  T a b l e ,  I f  a n y  o f  t h e s e  
c o m m a n d s  r e c e i v e s  a  f a i l u r e  r e s p o n s e ,  t h e  E L F  s h o u l d  s e t  t h e  
s t a t u s  b y t e  t o  E R R O R  I N  S O M E  P A R A M E T E R  a n d  l o q  t h e  e r r o r  o n  t h e  
E L F  c o n s o l e  t y p e w r i t e r .  

I f  n o  e r r o r s  o c c u r r e d ,  t h e  FLF s h o u l d  t h e n  i s s u e  t h e  FTP STOR 
c o m m a n d  r e c e i v e d  f r o m  t h e  C D C  6 6 0 0 .  T h e  E L F  m u s t  c o n v e r t  t h e  
p a t h n a m e  t o  A S C I I  c o o e  u s i n o  t h e  p r o c e d u r e s  d e s c r i b e d  i n  S e c t i o n  
I I , H , 2 .  I f  t h e  F T P  r e p l y ,  f r o m  t h e  r e m o t e  h o s t ,  t o  t h e  S T O R  
c o m m a n d  i s  e t h e r  t h a n  a  2 5 0  c o d e  o r  a  4 5 i  c o d e ,  t h e  E L F  s h o u l d  s e t  
t h e  s t a t u s  b y t e  t o  E R R O R  I N  S O M E  P A R A M E T E R  s t a t u s .  I f  a n  e r r o r  
m e s s a g e  a c c o m p a n i e s  t h e  e r r o r  r e s p o n s e  c o d e ,  i t  s h o u l d  b e  
c o n v e r t e d  t o  d i s p l a y  c o d e  u s i n g  p r o c e d u r e s  i n  s e c t i o n  i l . H . 3 ,  a n d  
b e c o m e  a u x i l i a r y  i n p u t  f o r  t h e  F T P  l i n e .  T h e  a u x i l i a r y  s t a t u s  
b y t e  s h o u l d  c o n t a i n  a  b y t e  c o u n t  o f  t h i s  e r r o r  m e s s a g e ,  i f  t h e  
F T P  r e p l y  t o  t h e  S T O R  c o m m a n d  i s  a  4 5 1  c o d e  ( F i l e  A c c e s s  D e n i e d  t o  
you) ,  t he  El f  shou ld  se t  the  s t a tus  by te  to  ACCESS NOT POSSIBLE 
N O W  s t a t u s .  T h e  a u x i l i a r y  s t a t u s  b y t e  s h o u l d  b e  s e t  t o  a  2 ,  I n  
b o t h  o f  t h e s e  c a s e s ,  t h e  C D C  6 6 0 0  s h o u l d  s e n d  a  B Y E  c o m m a n d  t o  
c l o s e  t h e  l i n e .  

I f  t h e  r e p l y  t o  t h e  S T O P  c o m m a n d  i s  a  2 5 0  c o d e  ( F T P  f i l e  t r a n s f e r  
s t a r t ed  co r rec t ly ) ,  t he  ELF shou ld  s e t  the  s t a tus  by te  to  CLEAR TO 
O U T P U T  s t a t u s .  T h e  E L F  w i l l  t h e n  r e c e i v e  d a t a  b l o c k s  f r o m  t h e  
l o c a l  C D C  6 6 0 0  u s i n g  t h e  P r o c e d u r e  f o r  F T P  D a t a  T r a n s f e r  f r o m  t h e  
C D C  6 6 0 0  t o  t h e  E L F  ( s e c t i o n  I I I . G . 3 . a ) .  T h e  E L F  s h o u l d  s e n d  d a t a  
b l o c k s  t o  t h e  r e m o t e  h o s t  u s i n g  t h e  h o s t - t o - h o s t  p r o t o c o l  o v e r  t h e  
d a t a  c o n n e c t i o n .  I f  d u r i n g  t h e  c o u r s e  o f  t h e  d a t a  t r a n s f e r ,  t h e  
c o n n e c t i o n  i s  b r o k e n ,  o r  a n  e r r o r  c o n d i t i o n  c a n n o t  b e  r e s o l v e d  
b e t w e e n  t h e  E L F  a n d  t h e  r e m o t e  h o s t ,  o r  a n  F T P  A B O R  c o m m a n d  i s  
r e c e i v e d ,  t h e  E L F  s h o u l d  s e t  C O N N E C T I O N  B R O K E N  s t a t u s  i n  t h e  
s t a t u s  b y t e  w h e n  i t  w o u l d  n o r m a l l y  b e  s e t  t o  C L E A R  T O  O U T P U T .  

w h e n  t h e  E L F  r e c e i v e s  a  d a t a  b l o c k  f r o m  t h e  C D C  6 6 0 0  w i t h  t h e  E O F  
va lue  (2 )  in  the  Da ta  B lock  Desc r ip to r ,  t he  ELF shou ld  se t  WAITING 
F O R  F P C  i n  t h e  s t a t u s  b y t e .  T h e  E L F  s o u l d  t h e n  s e n d  t h i s  l a s t  
d a t a  b l o c k  t o  t h e  r e m o t e  h o s t  a n d  w a i t  f o  a  s e c o n d a r y  r e p l y  t o  t h e  
S T O R  c o m m a n d ,  

W h e n  a  s u c c e s s f u l  r e p l y  c o d e  ( 2 5 2  o r  2 5 7 )  i s  r e c e i v e d  f r o m  t h e  
o t h e r  s y s t e m ,  t h e  E L F  s h o u l d  s e t  F I N A L  P R O C E S S I N G  C o m p l e t e d  s t a t u s  
i n  t h e  s t a t u s  b y t e .  T h e  C D C  6 6 0 0  w i l l  a c k n o w l e d g e  t h e  F I N A L  
P R O C E S S I N G  C O M P L E T E D  s t a t u s  w i t h  a  B Y E  c o m m a n d  a n d  t h e  E L F  s h o u l d  
s e t  t h e  s t a t u s  b y t e  t o  A V A I L A B L E ,  T h e  E L F  c a n  t h e n  c l e a r  
c o n n e c t i o n s  w i t h  t h e  r e m o t e  h o s t .  
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( 2 )  P r o c e d u r e  U s e d  b y  E L F  t o  R e c e i v e  a  F i l e  f r o m  A n o t h e r  S y s t e m  
a f t e r  a n  F T P  S T O P  C o i r  m a n  a  h a s  b e e n  R e c e i v e d  F r o m  a  R e m o t e  H o s t  

P r i o r  t o  r e c e i v i n g  a  S T O R  c o m m a n d /  t h e  E L F  w i l l  h a v e  b e e n  i n  
c o n t a c t  w i t h  t h e  r e m o t e  s y s t e m  d u r i n g  t h e  I n i t i a l  c o n n e c t i o n  
P r o t o c o l  a n c  t h e  a c c e s s  c o n t r o l  a n d  t r a n s f e r  p a r a m e t e r  p r o c e d u r e s .  
I f  a c c e p t a b l e  t r a n s f e r  p a r a m e t e r s  o r  c o r r e c t  a c c e s s  c o n t r o l  
p a r a m e t e r s  h a v e  n o t  b e e n  r e c e i v e d ,  t h e  E L F  s h o u l d  r e j e c t  t h e  S T O R  
c o m m a n d  w i t h  a n  a p p r o p r i a t e  f a i l u r e  r e p l y ,  i f  t h e  i n i t i a l  
p r o c e s s i n g  w a s  c o r r e c t ,  b u t  t f t e  E L F  h a s  n o  F T P  l i n e  t o  t h e  C D C  
6 6 0 0  a v a i l a b l e ,  t h e  E L F  s h o u l d  s e n d  a  f a i l u r e  r e p l y  o f  4 5 1  t o  t h e  
r e m o t e  s y s t e m .  

I f  t h e  i n i t i a l  p r o c e s s i n g  w a s  c o r r e c t  a n d  a n  F T P  l i n e  t o  t h e  CDC 
6 6 0 0  i s  a v a i l a b l e ,  t h e  e L F  s n o u l d  p l a c e  S T O R  s t a t u s  i n  t h e  s t a t u s  
b y t e  o f  t h e  a v a i l a b l e  l i n e .  T h e  p a t h n a m e  r e c e i v e d  w i t h  t h e  S T O R  
c o m m a n d  s h o u l d  b e  c o n v e r t e d  t o  d i s p l a y  c o d e ,  u s i n g  t h e  p r o c e d u r e s  
i n  s e c t i o n  I I . H . 3 ,  a n d  h e l d  a s  a u x i l i a r y  i n p u t  f o r  t h i s  l i n e .  T h e  
a u x i l i a r y  s t a t u s  b y t e  s h o u l d  c o n t a i n  a  b y t e  c o u n t  o f  t h e  a u x i l i a r y  
i n p u t ,  

T h e  C D C  6 6 0 0  w i l l  r e t u r n  ( n o t  n e c e s s a r i l y  s o o n )  w i t h  a  c o m m a n d  o n  
the  FTP l ine .  I f  the  command i s  ACCESS NOT POSSIBLE NOW, the  ELF 
s h o u l d  s e t  t h e  s t a t u s  b y t e  t o  A V A I L A B L E  a n d  s e n d  a  4 5 1  f a i l u r e  
r e p l y  t o  t h e  S T O P  c o m m a n d .  I f  t h e  C D C  6 6 0 0  c o m m a n d  i s  E R R O R  I N  
S O M E  P A R A M E T E R ,  t h e  E L F  s h o u l d  s e t  t h e  s t a t u s  b y t e  t o  A V A I L A B L E  
a n d  s e n d  a  4 5 7  f a i l u r e  r e p l y  ( t r a n s f e r  p a r a m e t e r s  i n  e r r o r )  t o  t h e  
S T O R  c o m m a n d .  A h  e r r o r  m e s s a g e  ( i n  d i s p l a y  c o d e )  m a y  a c c o m p a n y  
t h e  E R R O R  I N  S O M E  P A R A M E T E R  c o m m a n d ,  i f  i t  d o e s ,  i t  s h o u l d  b e  
c o n v e r t e d  t o  A S C I I ,  u s i n g  p r o c e d u r e s  I n  s e c t i o n  I I . H , 2 ,  a n d  
a c c o m p a n y  t h e  4 5 7  r e s p o n s e .  T h e  C D C  6 6 0 0  c o n s i d e r s  t h e  a t t e m p t  t o  
b e  e n d e d  a n c  t h e  E L F  s o f t w a r e  s h o u l d  c l e a r  u p  c o n n e c t i o n s  
a c c o r d i n g  t o  e s t a b l i s h e d  p r o c e d u r e s .  

I f  t h e  ELF r e c e i v e s  a n  INITIAL PROCESSING COMPLETED c o m m a n d  f r o m  
the  CDC 6600 ,  the  ELF should  se t  the  s ta tus  by te  to  WAITING FOR 
C T I  a n d  s e n c  a  2 5 0  ( s u c c e s s f u l )  r e p l y  t o  t h e  S T O R  c o m m a n d .  T h e  
E L F  s h o u l d  n o w  w a i t  f o r  A  d a t a  b l o c k  s e n t  f r o m  t h e  r e m o t e  s y s t e m .  
T h e  E L F  s h o u l d  r e c e i v e  t h i s  d a t a  f r o m  t h e  o t h e r  s y s t e m  u s i n g  t h e  
b o s t - t o - h o s t  p r o t o c o l .  T h e  d a t a  b l o c k  s h o u l d  b e  r e f o r m a t t e d  a n d  
s e n t  t o  t h e  C D C  6 6 0 0  a c c o r d i n g  t o  t h e  p r o c e d u r e  f o r  T r a n s f e r r i n g  
I  T P  d a t a  f r c n  t h e  E L F  t o  t h e  C D C  6 6 0 0  ( S e c t i o n  I H , G . 3 . b ) ,  I f  
d u r i n g  t h e  c o u r s e  o f  t h e  d a t a  t r a n s f e r s ,  t h e  c o n n e c t i o n  i s  b r o k e n ,  
o r  a n  e r r o r  c o n d i t i o n  c a n n o t  b e  r e s o l v e d  b e t w e e n  t h e  E L F  a n d  t h e  
r e m o t e  h o s t ,  o r  a n  F T P  A 6 0 R  c o m m a n d  i s  r e c e i v e d ,  t h e  E L F  s h o u l d  
s e t  C O N N E C T I O N  B R O K E N  s t a t u s  i n  t h e  s t a t u s  b y t e  w h e n  i t  w o u l d  
normal ly  pu t  CLEAR TO INPUT.  
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W h e n  a n  E O F  b l o c k  i s  r e c e i v e d  f r o m  t h e  o t h e r  s y s t e m  a n d  t h e  b l o c k  
h a s  b e e n  p a s s e d  t o  t h e  C D C  6 6 0 d ,  t h e  E L F  s h o u l d  s e t  t h e  s t a t u s  
by t e  t o  TRANSFER C OMPL E T E ,  When  t h e  ELF  r e ce ive s  a  F INA1  
P R O C E S S I N G  C O M P L E T E D  c o m m a n d  f r o m  t h e  C D C  6 6 0 0 ,  i t  s h o u l d  s e t  t h e  
s t a t u s  b y t e  t o  A V A I L A B L E  a n d  s e n d  a  s e c o n d a r y  r e p l y  o f  2 5 7  t o  t h e  
r e m o t e  h o s t .  

I f  t h e  C D C  6 6 0 0  i s  u n a n l e  a t  a n y  t i m e  t o  c o n t i n u e  t h e  p r o c e s s ,  i t  
w i l l  i s s u e  t h e  A B O R T  F T P  P R O C E S S  c o m m a n d .  T h e  C D C  6 6 0 0  n o w  
c o n s i d e r s  t h e  t r a n s f e r  c o m p l e t e .  T h e  e L F  s h o u l d  s e n d  a  4 5 2  
f a i l u r e  r e p l y  a s  a  s e c o n d a r y  r e p l y  t o  t h e  F T P  S T 0 R  c o m m a n d .  T h e  
E L F  a n d  t h e  o t h e r  h o s t s  s h o u l d  c l e a n  u p  t h e  c o n n e c t i o n s  a c c o r d i n g  
t o  e s t a b l i s h e d  p r o t o c o l s ,  

( 3 )  F l o w c h a r t :  S e n d i n g  a  F i l e  f r o m  o n e  AFSC C D C  6 6 0 0  s i t e  
( 6 6 0 0 - A )  t o  a n o t h e r  A F S C  C D C  6 6 0 0  s i t e  ( 6 6 0 0 - 8 )  

T h e  f o l l o w i n g  f l o w c h a r t  c o m b i n e s  t h e  i n f o r m a t i o n  i n  t h e  t w o  
p r e v i o u s  s e c t i o n s .  T h o s e  s e c t i o n s  d e s c r i b e d  t h e  a c t i o n s  r e q u i r e d  
o f  t h e  s e n d i n g  e l f  a n d  t h e  a c t i o n s  r e q u i r e d  o f  t h e  r e c e i v i n g  E L F ,  
T h i s  f l o w c h a r t  i s  m e a n t  t o  s h o w  t h e  r e l a t i o n s  b e t w e e n  t h e  f o u r  
i n v o l v e d  s y s t e m s  w h e n  t r a n s f e r r i n g  a  f i l e  b e t w e e n  t w o  A F S C  C D C  
6 6 0 0  s i t e s .  

T h e  e v e n t s  t h a t  t a x e  p l a c e  d u r i n g  t h i s  t r a n s f e r  a r e  u s u a l l y  
s e q u e n t i a l .  H o w e v e r ,  d u r i n g  t h e  t r a n s f e r  o f  d a t a ,  s i m u l t a n e o u s  
o p e r a t i o n s  c a n  o c c u r .  F o r  e x a m p l e ,  a s  s h o w n  i n  t h e  f l o w c h a r t  a t  
t h e  t r i a n g l e  s y m b o l  j u s t  b e f o r e  c o n n e c t i o n  9 ,  t h e  p a t h  g o e s  i n  t w o  
d i r e c t i o n s .  T h i s  i s  i m m e d i a t e l y  a f t e r  t h e  l o c a l  E L F  ( E L F - A )  h a s  
s e n t  a  d a t a  b l o c k  t o  t h e  r e m o t e  e L f  C e L f - B ) .  E L F - A  i s  e n q a g e d  i n  
o b t a i n i n g  t h e  n e x t  d a t a  b l o c k  f r o m  6 6 0 0 - A ,  w h i l e  E L F - B  i s  i n v o l v e d  
i n  s e n d i n g  t h i s  d a t a  b l o c k  t o  6 6 0 0 - B .  T h i s  i s  n o t  a  s t a n d a r d  
f l o w c h a r t i n g  t e c h n i q u e ,  a n d  s o m e  l i c e n s e  h a s  b e e n  t a k e n  t o  
i l l u s t r a t e  t h e  p o i n t .  

b ,  R E T R  C o m m a n d  

( 1 )  P r o c e d u r e  u s e d  b y  E L F  t o  R e t r i e v e  F i l e  f r o m  A n o t h e r  S y s t e m  
w h e n  d i r e c t e d  b y  a  C D C  6 6 0 0  R E T R I E V E  F I L E  F R O M  A N O T H E R  S Y S T E M  
C o m m a n d  

W h e n  t h e  E L F  r e c e i v e s  a  R E T R I E V E  F I L E  F R O M  A N O T H E R  S Y S T E M  c o m m a n d  
f r o m  t h e  C D C  6 6 0 0 ,  i t  s h o u l d  r e s p o n d  w i t h  t h e  s t a t u s  b y t e  s e t  t o  
W A I T I N G  F O R  C T I  s t a t u s ,  

T h e  E L F  s h o u l d  t h e n  u s e  t h e  S i t e  D e s c r i o t o r  T a b l e  o r d i n a l  
p a r a m e t e r  t o  o b t a i n  t h e  p a r a m e t e r s  n e e d e d  t o  m a k e  a  c o n n e c t i o n  t o  
t h e  d e s i r e d  h o s t .  T h e  E L F  s h o u l d  u s e  t h e  I n i t i a l  C o n n e c t i o n  
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Protocol to contact the desired host. If the other host is not 
available, the ELF should change the status byte to ACCESS NOT 
POSSIBLE NC* and set the auxiliary status byte to 1 to indicate 
that the desired host is dead. 

If the initial connection is successful, the ELF should issue the 
access control and transfer parameter commands, using the 
parameters from the Site Descriptor Table. If any of these 
commands receives a failure replay, the ELF should set the status 
byte to EPRCR IN SOME PARAMETER, and log the error on the ELF 
console typewriter. 

If no errors occurred, the ELF should then issue the FTP RETR 
command using the pathname parameter from the command received 
from the CCC 6600, The ELF must convert the pathname to ASCII 
code, using the procedures in section II.H.2. If the FTP reply 
from the remote host to the RETR command is other than a 250 code 
or 451 code, the ElF should set the status byte to ERROR IN SOME 
PARAMETER status. If an error message accompanies the error 
response coce, it should be converted to display code using the 
procedure in Section II.H.i, and become auxiliary input for the 
FTP line. The auxiliary status byte should contain a byte count 
for this error message, if the reply to the RETR command is a 451 
code (File Access Denied to you), the ELF should set the status 
byte to ACCESS NOT POSSIBLE NOW status. The auxiliary status byte 
should be set to 2. In both of these cases, the CDC 6600 should 
send a BYE commiand to close the line. 

If the reply to the RETP command is a 250 code (FTP: File 
Transfer Started Correctly), the ELF should wait until it receives 
a data block from the remote system, Th e  ELF receives data from 
the remote svstem using the host-to-host. protocol. Tpe data 
blocks shoulc be reformatted by the ELF and the status byte should 
be changed to CLEAR TO INpUT status. Data is sent to the CDC 6600 
as described in procedure for Transferring FTP DATA from the ELF 
to the CDC 6600 (Section III.G.3.b). 

If during the course of the data transfers, the connection is 
broken, or an error condition cannot be resolved between the ELF 
and the remote host, or an FTP A80R command Is received, the ELF 
Should set CONNECTIONS BROKEN status in the status byte when it 
would normally put CLEAR TO INPUT, 

When the ELF receives a data block from the other system with an 
EOF value (2) in the Data Block Descriptor/ it should wait until 
the secondary reply (252 or 257 code) is received. The ELF should 
then Dass the last data block to the CDC 6600 and acknowledge the 
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C D C  6 6 0 0  G O O D  F T P  DATA T R A N S F E R  c o m m a n d  b y  s e t t i n g  TRANSFER 
C O M P L E T E  s t a t u s .  

T h e  C D C  6 6 0 0  w i l l  s e n d  a  F I N A L  P R O C E S S I N G  C O M P L E T E  c o m m a n d  t o  
c l o s e  t h e  l i n e .  T h e  E L F  s h o u l d  s e t  t h e  s t a t u s  t o  A V A I L A B L E .  T h e  
E L F  s h o u l d  t h e n  c l e a r  a l l  c o n n e c t i o n s  w i t h  t h e  o t h e r  s y s t e m  
a c c o r d i n g  t o  e s t a b l i s h e d  p r o t o c o l s .  

( 2 )  P r o c e d u r e  u s e d  b y  E L F  t o  s e n d  f i l e  t o  a n o t h e r  s y s t e m  a f t e r  a n  
F T P  R E T R  c o m m a n d  h a s  b e e n  r e c e i v e d  f r o m  a  r e m o t e  h o s t  

P r i o r  t o  r e c e i v i n g  a  R E T R  c o m m a n d /  t h e  E L F  w i l l  h a v e  b e e n  i n  
c o n t a c t  w i t h  t h e  r e m o t e  s y s t e m  d u r i n g  t h e  I n i t i a l  C o n n e c t i o n  
P r o t o c o l  a n d  t h e  a c c e s s  c o n t r o l  a n d  t r a n s f e r  p a r a m e t e r  p r o c e d u r e s .  
I f  a c c e p t a b l e  t r a n s f e r  p a r a m e t e r s  h a v e  n o t  b e e n  r e c e i v e d  o r  
c o r r e c t  a c c e s s  c o n t r o l  p a r a m e t e r s  h a v e  n o t  b e e n  r e c e i v e d ,  t h e  E L F  
s h o u l d  r e j e c t  t h e  R E T R  c o m m a n d  w i t h  a n  a p p r o p r i a t e  f a i l u r e  r e p l y .  
I f  t h e  i n i t i a l  p r o c e s s i n g  w a s  c o r r e c t ,  b u t  t h e  E L F  h a s  n o  F T P  l i n e  
t o  t h e  C D C  6 6 0 0  a v a i l a b l e ,  t h e  E L F  s h o u l d  s e n d  a  f a i l u r e  r e p l y  o f  
4 5 1  t o  t h e  r e m o t e  s y s t e m .  

I f  t h e  i n i t i a l  p r o c e s s i n g  w a s  c o r r e c t  a n d  a n  F T P  l i n e  t o  t h e  C DC  
6 6 0 0  i s  a v a i l a b l e ,  t h e  E L F  s h o u l d  p l a c e  R e T R  s t a t u s  i n  t h e  s t a t u s  
by t e  o f  t he  ava i l a b l e  l i ne .  The  pa thname  r ece ived  w i th  t h e  RE TR 
c o m m a n d  s h o u l d  b e  c o n v e r t e d  t o  d i s p l a y  c o d e  u s i n g  t h e  D r o c e d u r e  i n  
S e c t i o n  I I . H . 3 ,  a n d  h e l d  a s  a u x i l i a r y  i n p u t  f o r  t h i s  l i n e .  T h e  
a u x i l i a r y  s t a t u s  b y t e  s h o u l d  c o n t a i n  a  b y t e  c o u n t  o f  t h e  a u x i l i a r y  
i n p u t .  

T h e  C D D C  6 6 G C  w i l l  r e t u r n  ( n o t  n e c e s s a r i l y  s o o n )  w i t h  a  c o m m a n d  o n  
t h e  F TP  l i ne .  IT  t h e  command  i s  AC C E SS  N OT POSSIBLE NOW,  t h e  e LF  
s h o u l d  s e t  t h e  s t a t u s  b y t e  t °  A V A I L A B L E  a n d  s e n d  a  4 5 1  f a i l u r e  
r e p l y  t o  t h e  R E T R  c o m m a n d .  I f  t h e  C D C  6 6 0 0  c o m m a n d  i s  E R R O R  I N  
S O M E  P A R A M E T E R ,  t h e  E L F  s h o u l d  s e t  t h e  s t a t u s  b y t e  t o  A V A I L A B L E  
a n a  s e n d  a  4 5 7  f a i l u r e  r e p l v  t o  t h e  R E T R  c o m m a n d .  A n  e r r o r  
m e s s a g e  m a y  a c c o m o a n y  t h e  E R R O R  I N  S O M E  P A R A M E T E R  c o m m a n d .  I f  i t  
d o e s ,  i t  s n c u l d  b e  c o n v e r t e d  t o  A S C I I  c o d e  u s i n g  t h e  p r o c e d u r e  i n  
S e c t i o n  u , H , 2 ,  a n d  a c c o m p a n y  t h e  4 5 7  r e p l y  t o  t h e  R E T R  c o m m a n a .  
T h e  C D C  6 6 0 0  c o n s i d e r s  t h e  a t t e m p t  t o  b e  e n d e d  a n d  t h e  E L F  
s o f t w a r e  s h o u l d  c l e a n  u p  c o n n e c t i o n s  a c c o r d i n g  t o  e s t a b l i s h e d  
p r o t o c o l s ,  

I f  t h e  ELF  r e c e i v e s  a n  INITIAL PR O C E SSING COMPLETE c o m m a n d  f r o m  
t he  CD C 6600 ,  t h e  E L F  shou ld  s e t  t h e  s t a t u s  by t e  t o  WAITING F OP  
CT0 .  A  s ucce s s fu l  r ep ly  (250 )  shou ld  t hen  be  s en t  t o  t h e  RETR 
command .  The  EL F shou ld  now s e t  t h e  s t a t u s  hVte  t o  CLEA R TO 
I NP UT,  
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T h e  E L F  w i l l  n o w  r e c e i v e  d a t a  b l o c k s  f r o m  t h e  C D C  6 6 0 0  u s i n g  t h e  
P r o c e d u r e  f c r  F T P  D a t a  T r a n s f e r  f r o m  t h e  C D C  6 6 0 0  t o  t h e  E L F  
( S e c t i o n  I I I . G , 3 . a ) .  T h e  E L F  m u s t  r e f o r m a t  t h e  d a t a  b l o c k s  a n d  
s e n d  t h e m  t c  t h e  o t h e r  h o s t  u s i n g  t h e  h o s t - t o - h o s t  p r o t o c o l .  I t  
a u r i n g  t h e  c o u r s e  o f  t h e  d a t a  t r a n s f e r s ,  t h e  c o n n e c t i o n  i s  b r o k e n ,  
o r  a n  e r r o r  c o n d i t i o n  c a n n o t  b e  r e s o l v e d  b e t w e e n  t h e  E L F  a n d  t h e  
r e m o t e  h o s t ,  o r  a n  F T P  A B O R  c o m m a n d  i s  r e c e i v e d ,  t h e  E L F  s h o u l d  
s e t  C O N N E C T I O N  B R O K E N  s t a t u s  i n  t h e  s t a t u s  b y t e  w h e n  i t  w o u l d  
n o r m a l l y  o u t  C L E A R  T O  I N p U I  s t a t u s .  

W h e n  t h e  E L F  r e c e i v e s  a  d a t a  b l o c k  f r o m  t h e  C D C  6 6 0 0  w i t h  t h e  E O F  
v a l u e  ( 2 )  i n  t h e  D a t a  B l o c k  D e s c r i p t o r ,  t h e  E L F  s h o u l d  s e t  W A I T I N G  
F O R  F P C  i n  t h e  s t a t u s  b y t e .  T h e  E L F  s h o u l d  t h e n  s e n d  t h i s  l a s t  
b l o c k  t o  t h e  r e m o t e  h o s t .  A f t e r  a  s n o r t  d e l a y ,  t h e  E L F  s h o u l d  
s e n d  a  s u c c e s s f u l  s e c o n d a r y  r e p l y  c o d e  o f  2 s 7  ( c l o s i n g  t h e  d a t a  
c o n n e c t i o n ,  t r a n s f e r  c o m p l e t e d )  t o  t h e  r e m o t e  h o s t .  T h e  E L F  
s h o u l d  s e t  t h e  s t a t u s  b y t e  t o  F I N A L  P R O C E S S I N G  C O M P L E T E D  s t a t u s .  
T h e  C D C  6 6 0 0  w i l l  t h e n  i s s u e  a  B Y E  c o m m a n d  t o  c l o s e  t h e  l i n e  a n d  
t h e  E L F  s h o u l d  s e t  t h e  s t a t u s  b y t e  t o  A V A I L A B L F 1 .  

( 3 )  F l o w c h a r t :  A n  A F S C  C D C  6 6 0 0  s i t e  ( 6 6 0 0 - A )  r e t r i e v i n g  a  f i l e  
f r o m  a n o t h e r  A F S c  C D C  6 6 0 0  s i t e  ( 6 6 0 0 - B )  

T h e  f o l l o w i n g  f l o w c h a r t  C o m b i n e s  t h e  i n f o r m a t i o n  i n  t h e  t w o  
p r e v i o u s  s e c t i o n s .  T h e s e  s e c t i o n s  d e s c r i b e d  t h e  a c t i o n s  r e q u i r e d  
o f  t h e  s e n d i n g  E L F  a n d  t h e  a c t i o n s  r e q u i r e d  o f  t h e  r e c e i v i n g  E L F .  
T h i s  f l o w c h a r t  i s  m e a n t  t o  s h o w  t h e  r e l a t i o n s  b e t w e e n  t h e  f o u r  
i n v o l v e d  s y s t e m s  w h e n  t r a n s f e r r i n g  a  f i l e  b e t w e e n  t w o  A F S C  C D C  
6 6 0 0  s i t e s .  

T h e  e v e n t s  t h a t  t a k e  p l a c e  d u r i n g  t h i s  t r a n s f e r  a r ®  u s u a l l y  
s e a u e n t i a l .  H o w e v e r *  d u r i n g  t h e  t r a n s f e r  o f  d a t a ,  s i m u l t a n e o u s  
o p e r a t i o n s  c a n  o c c u r .  T h i s  i s  a  s i m i l a r  s i t u a t i o n  t o  t h e  
f l o w c h a r t  i n  S e c t i o n  I I I . G . 4 . a ( 3 )  a n d  o c c u r s  a t  f l o w c h a r t  s y m b o l  
.  T h e  f l o w c h a r t  s y m b o l s  a r e  t h e  s a m e  a s  u s e d  i n  t h e  p r e v i o u s  
f  l o w c h a r t .  
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H, List of FTP-Qriented commands Issued by the CDC 6600 

The f o l l o w i n g  paoes describe the FTP-oriented commands and the 
conditions under which these commands can be issued by the CDC 
6600. Each command is in the format of a standard transfer 
block (Section 11 .0.2). The descriptions contain the specific 
details about what line numbers are valid, what the parameters 
are and how many there should be, under what status conditions 
the command is valid, and the processing requirement of the 
ELF, The last section is, "Status Changes and ELF" Responses to 
Command," Status changes only refer to section one of the FTP 
line status table entries, the section that can oe changed by 
the ELF. "Responses" are the types of information the ELF is 
allowed to send to the CDC 6600 after receiving this command. 
Some response must be made to every command the CDC 6600 
issues. 

COMMAND: initialize F^P Processing 

BLOCK IDENTIFIER: 129 (decimal) 

LINE TYPE: 0 

PARAMETERS: Parameter 1: Maximum number of FTP lines. 
Parameter 2: Maximum ftp Buffer Size (in buffer 

units). 

PURPOSE CF COMMAND: The CDC 6600 wishes to begin file transfer 
processing. 

WHEN CAN COMMAND BE ISSUED: when FTp processing is not active. 

ELF PROCESSING REQUIREMENT: The ELF must verify that network 
accessing is possible and that a Site Descriptor Table is 
installed. It must configure the number of FTp lines and the 
size of their buffers and place these values in the line 0 
status table. See Section III.F.l. 

STATUS CHANGES AND ELF RESPONSES TO COMMAND: 

1. H FTP Processing is started, set the status byte of all 
configured KPT lines to AVAILABLE status. Response is the line 
0 status table. 

2. If F'lF processing cannot be started, there are no status 
changes, and the response is a NAK block. 

COMMAND: Open New FTP Line 
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B L O C K  I D E N T I F I E R :  1 3 0  ( d e c i m a l )  

L I N E  T Y P E :  0  

P A R A M E T E R S :  N o n e  

P U R P O S E  C F  C O M M A N D :  T h e  C D C  6 6 0 0  w i s h e s  t o  i n i t i a t e  a  f i l e  
t r a n s f e r  a n o  i s  r e q u e s t i n g  t h a t  t h e  e l f  a s s i g n  i t  a n  F T P  l i n e .  

W H E N  C A N  C O M M A N D  B E  I S S U E D ;  W h e n  F T P  p r o c e s s i n g  i s  a c t i v e  a n d  
b i t  2 ( 1 )  I n  t h e  l i n e  0  p r o c e s s i n g  f l a g s  b y t e  i s  z e r o .  

E L F  P R O C E S S I N G  R E Q U I R E M E N T :  S e l e c t  a n  a v a i l a b l e  F T p  l i n e  a n d  
a s s i g n  i t  t o  t h e  C D C  6 6 0 0 ,  s e e  S e c t i o n  i l l , F . 2 , a .  

S T A T U S  C H A N G E S  A N D  E L F  R E S P O N S E S  T O  C U M M f t N D :  

1 .  I f  a r  F T P  l i n e  i s  a s s i g n e d ,  s e t  t h e  s t a t u s  b Y t e  f o r  t h e  
a s s i g n e d  J i n e  t o  N E W  F T P  C O N N E C T I O N  s t a t u s .  R e s p o n s e  i s  t h e  
F T P  l i n e  s t a t u s  t a b l e  e n t r y  f o r  t h e  a s s i g n e d  l i n e .  

2 ,  I f  n c  F' l p  l i n e  i s  a s s i g n e d ,  t h e  E L F  c h a n g e s  n o  s t a t u s  a n c  
r e s p o n d s  w i t h  a  N A K  b l o c k .  

C O M M A N D :  S t o P  F T P  P r o c e s s i n g  

B L O C K  I D E N T I F I E R :  1 3 2  ( d e c i m a l )  

L I N E  T Y P E :  0  

P A R A M E T E R S ;  N o n e  

P U R P O S E  C F  C O M M A N D :  T h e  C D C  6 6 0 0  w a n t s  t o  s t o p  F T P  p r o c e s s i n g  
n o w .  

W H E N  C A N  C O M M A N D  B E .  I S S U E D :  W h e n  F T P  p r o c e s s i n g  i s  a c t i v e .  

E L F  P R O C E S S I N G  R E Q U I R E M E N T •  A n  F T P  A B O R  c o m m a n d  i s  t o  b e  
i s s u e d  t c  r e m o t e  h o s t s  f o r  a l l  a c t i v e  F T P  l i n e s .  A l l  
c o n n e c t i o n s  a r e  b r o k e n  w i t h  r e m o t e  s y s t e m s  a n d  n o  n e w  
c o n n e c t i o n s  a r e  a c c e n t e d .  T h e  F T P  c o n f i g u r a t i o n  p a r a m e t e r s  i n  
t h e  l i n e  0  s t a t u s  t a b l e  a r e  c l e a r e d .  S e e  S e c t i o n  I l l . F , 3 . b ,  

S T A T U S  C H A N G E S  A N D  E L F  R E S P O N S E S  T O  C O M M A N D :  A l l  S t a t u s  b y t e s  
a r e  s e t  t o  A V A I L A B L E  s t a t u s  a n d  t h e  r e s p o n s e  i s  a n  A C K  b l o c k ,  

C O M M A N D :  s e n o  f i l e  t o  a n o t h e r  s y s t e m .  
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BLOCK IDENTIFIER: 133 (decimal) 

LINE TYPE: FTP 

PARAMETERS: Parameter lj Site Descriptor Table Ordinal 
parameter 2; pathname Length (in bytes) 
parameter 3: pathname (50 byte maximum) 

PURPOSE CF COMMAND: The CDC 6600 wants to Send a tile to 
another system ano wants the ELF to make the initial 
connection, 

ELF PROCESSING REQUIREMENT: The ELF should set the status byte 
to WAITING FOR CTO status and respond with the fTP status table 
entry. The ELF should attempt to make connection to the 
desired host and send the FTP STOP command, T'ne ELF should 
analyze the reply to the STQR command and tell the CDC 6600 
whether to begin the transfer, delay the transfer, or that an 
error occurred. The details of the ELF processing requirement 
are giver in the first five paragraphs of section 
III,G,4. a,(l), 

STATUS CHANGES AND ELF RESPONSES TO COMMAND: 

The status byte is changed to WAITING FOR CTQ status and the 
response is the FTP status table entry. 

The status byte for this line will later be changed to one of 
the following status values. 

- CLEAR TO OUTPUT 

- ACCESS NOT POSSIBLE NOW 

- ERROR IN SOME PARAMETER 

COMMAND; Retrieve file from another system 

BLOCK IDENTIFIER; 134 (decimal) 

LINE TYPE: FTP 

PARAMETERS: Parameter 1; Site Descriptor Table Ordinal 
Parameter 2: Parameter Lenqth (in bytes) 
Parameter 3: Pathname (50 byte maximum) 

PURPOSE CF COMMAND: The CDC 6600 has detected a request to 
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retrieve a tile from another system. This command asks the ELF 
to make the initial processing. 

WHEN CAN COMMAND BE ISSUED: When status byte contains NEW FTP 
CONNECTION status. 

ELF PROCESSING REGUJFEMENT: The ELF should set the status byte 
to WAITING FOR CTI status and respond with the FTP status table 
entry. The ELF should attempt to make connection to the 
desired host and send the FTP RETR command. The ELF should 
analyze the reply to RETR command and tell the CDC 6600 whether 
the transfer has begun, to try again later# or that an error 
has occurred. The details of the ELF processing requirement 
are given in the first five paragraphs of Section 
III,G.4,b.(1 ) . 

STATUS CHANGES AND ELF RESPONSES TO COMMAND: 

The Status byte is changed to WAITING FOR CTI status and the 
response is the FTP status table entry. 

The status byte for this line will later be changed to one of 
the following status values. 

- CLEAP TO INPUT 

- ACCESS NOT POSSIBLE NOW 

- ERRCP IN SOME PARAMETER 

COMMAND; input Auxiliary Data 

BLOCK IDENTIFIER: 135 (decimal) 

LINE TYPE: FTP 

PARAMETERS; None 

PURPOSE CF COMMAND: The CDC 6600 wishes to obtain information 
that the ELF has stored for him an auxiliary input. Presently# 
only pathnames and error messages are valid, 

WHEN CAN COMMAND Be ISSUED: When FTP processing is active, 

ELF PROCESSING REQUIREMENT: The ELF formats the data into an 
auxiliary input block. if no auxiliary information is being 
held for this line, an empty block is created. 
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STATUS CHANGE^ AND ELF RESPONSES To COMMAND! There are no 
status changes. Ihe response is an auxiliary input block, 

COMMAND: Access rot possible now 

BLOCK IDENTIFIER! 136 (decimal) 

LINE TYPE: FTP 

PARAMETERS: None 

PURPOSE OF COMMAND: The CDC 660Q is telling the ELF that the 
file system request that was made for this line cannot be done 
at this time. There is not an error, 

WHEf CAN COMMAND BE ISSUED: When the status byte contains STOP 
or RETF status. 

ELF PROCESSING REQUIREMENT: The ELF should send a 451 failure 
renly tc the FTP STOR or RETR command received from the remote 
host. Ibis line should be made available again. see section 
III,G,4,a. (2) and section 111.G,4„o. (2) for details, 

STATUS CHANGES AND ELF RESPONSES TO COMMAND: The status byte 
should be changed to AVAILABLE status. The response is an ACK 
block. 

COMMAND: Access not possible now 

BLOCK IDENTIFIER I 136 (decimal) 

LINE TYPR: FTP 

PARAMETERS: None 

PURPOSE CF COMMAND: The CDC 6600 is telling the ELF that the 
file system request that was made for this line cannot be done 
at this time. There is not an error, 

WHEN CAN COMMAND BE ISSUED* When the status bvte contains STOR 
or RETF status. 

ELF PROCESSING REQUIREMENT: The ELF should send a 45i failure 
reply to the FTP STOR or RETR command received from the remote 
host. This line should be made available again. See Section 
III.G.4, a, (2) and Section III.G,4.b.C2) for details. 

STATUS CHANGES AND EpF RESPONSES TO COMMAND: The status bvte 
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should be changed to AVAILABLE status. The response is ar ACK 
block. 

COMMAND; Error in some parameter 

BLOCK IDENTIFIER; 137 (decimal) 

LINE TYPE: FTP 

PARAMETERS; Parameter li length, in bytes, Of an error 
message. It zero, parameter two doesn't exist. 

Parameter 2, Optional, display coded error 
message, 

PURPOSE CF COMMAND: The CDC 6600 is telling the ELF that the 
file system request that was made for this line contained an 
error in the pathname, 

WHEN CAN COMMAND BE ISSUED: When the status byte contains STOP 
or RETR status. 

ELF PROCESSING REQUIREMENT: The ELF should send a 457 failure 
reply to the FTF STOR or RETP command received from the remote 
most. This line should be made available again, see sections 
III,G,4,a.(2) and III,G,4,b.(2) for details. 

S'LATUS CHANGES AND ELF RESPONSES TO COMMAND: The status byte 
should be changed to AVAILABLE status. The. response is an ACK 
block. 

COMMAND: Initial processing completed 

BLOCK IDENTIFIER: 138 (decimal) 

LINE TYPE: FTP 

PARAMETERS: None 

PURPOSE CF COMMAND; The CDC 6600 is telling the ELF that the 
file system request that was made on this line has been 
accepted and that the data transfer should begin. 

WHEN CAN COMMAND BE ISSUED: When status byte contains STOR or 
RETR status. 

ELF PROCESSING REQUIREMENT: The ELF should send a 250 
successful reply to the FTP STOR or RETP. command received from 
the remote host. The ELF should then allow the data transfer 
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to begin. The details of the ELF processing are in Sections 
III.G.4,a.(2) and III,G,4.b,(2), 

STATUS CHANGES AND ELF RESPONSES TO COMMAND: 

1. If the status byte contained STOR, change the status to 
WAITING FOP CTI, 

2. If the status byte contained RETR# change the status to 
WAITING FOR CTO, The response is the status table entry, 

COMMAND: Transfer FTP data to ELF 

BLOCK IDENTIFIER: 139 (decimal) 

LINE TYPE: FTP 

PARAMETERS* Parameter 1* Byte count of data bytes to be sent. 
This does not include the 4 byte block header or 2 byte data 
header, 

PURPOsE OF COMMAND: This command gives warning to the ELF that 
the next block to be issued is an FTP data block for this line 
ana gives the length of that block, 

WHEN CAN COMMAND BE ISSUED: When the status byte contains 
CLEAR TO OUTPUT status. 

ELF PROCESSING REQUIREMENT: Prepare to receive an FTP data 
block, see section III,G,3.a, 

STATUS CHANGES AND ELF RESPONSES TO COMMAND: 

1, If the ELF can accept the data now# it win change the 
status byte to WAITING FOR DATA status. The response is the 
status table entry. 

2, If the ELF cannot accept the data block now# it will not 
change any status and the response will oe a NAK block. 

COMMAND; Transfer FTP data from ELF 

BLOCK IDENTIFIER: 140 (decimal) 

LINE TYPE: FTP 

PARAMETERS; None 
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PURPOSE CF command: The CDC 6600 wishes to receive an FTP data 
block being held in the ELF. 

WHEN CAN COMMAND BE ISSUED; when status byte contains CLEAR TO 
INPUT status. 

ELF PROCESSING REQUIREMENT: See section III.G,3,b, 

status Changes and elf responses to command: 

1. It the ELF can send the data bl0ck nQw, it will chanqe the 
status to WAITING FOR XFFR ACK status. The response will be 
the FTP data block, 

2. If the ELF cannot send the data block now« it will net 
chanae any status^ and the response will be a NAK block. 

COMMAND: FTP Data Block 

BLOCK IDENTIFIER: 141 (decimal) 

LINp TYPg: FIP 

PARAMETERS: A minimum of two parameter bytes. See Section 
III.G.2 fcr the format of this block, 

PURPOSE CF COMMAND: This is not a command, but a block of data 
that the CDC 6600 wants the eLf to send to the remote host. 

WHEN CAN COMMAND BE ISSUED; when status byte Contains WAITING 
FOR DATA status, 

ELF PROCESSING REQUIREMENT; The ELF should reformat the data 
block anc send it to the remote host. See Section III.G.3.a 
for details of the interaction with the CDC 6600. jf the data 
block descriptor has the EOF bit set, also see section 
III,G,4.a.(1) and III,G.4,b . (2) for end of file processing 
procedures. 

STATUS CHANGES AND ELF RESPONSES TO COMMAND: 

1. If the ELF received the data block correctly from the CDC 
6600, anc the data block descriptor was; 

(a) Zero or EGR, then set the status to WAITING FOR CTO 
status; or, 

(b) EOF, then set the status to WAITING FOR FPC status. 
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R e s p o n s e  i s  t h e  s t a t u s  t a b l e  e n t r y .  

2 .  I f  t h e  E L F  r e c e i v e d  t h e  d a t a  b l o c k  i n c o r r e c t l y  f r o m  t h e  C D C  
6 6 0 0 ,  s e t  t h e  s t a t u s  t o  C L E A R  T O  O U T P U T .  R e s p o n d  w i t h  a n  E r r o r  
R e s p o n s e  B l o c k .  

C O M M A N D :  G o o d  F T P  D a t a  T r a n s f e r  

B L O C K  I D E N T I F I E R :  1 4 2  ( d e c i m a l )  

L I N E  T Y P E ;  F T P  

P A R A M E T E R S :  N o n e  

P U R P O S E  C F  C O M M A N D ;  T h i s  t e l l s  t h e  E L F  t h a t  i t  c a n  d i s c a r d  t h e  
l a s t  d a t a  b l o c k  s e n t  t o  t h e  C D C  6 6 0 0  f o r  t h i s  l i n e .  

W H E N  C A N  C O M M A N D  E F  I S S U E D :  W h e n  s t a t u s  b y t e  c o n t a i n s  W A I T I N G  
F O R  X F E P  A C K  s t a t u s .  

E L F  P R O C E S S I N G  R E Q U I R E M E N T :  D i s c a r d  t h e  l a s t  F T P  d a t a  b l o c k  
s e n t  t o  t h e  C D C  6 6 0 0  f o r  t h i s  l i n e .  A c c e p t  m o r e  d a t a  f r o m  t h e  
r e m o t e  s y s t e m ,  s e e  s e c t i o n  H I , G . 3 , b  f o r  d e t a i l s  o f  t h e  
i n t e r a c t i o n  w i t h  t h e  C D C  6 6 0 0 ,  I f  t h e  d a t a  b l o c k  d e s c r i p t o r  
h a s  t h e  E O F  b i t  s e t ,  a l s o  s e e  S e c t i o n s  I I I , G . 4 . a , ( 2 )  a n d  
I i I . G , 4 , b . ( l )  f o r  e n d  o f  t i l e  p r o c e s s i n g  p r o c e d u r e s .  

STATUS CHANGES AND ELF RESPONSES TO COMMAND: 

1 .  I f  t h e  d a t a  b l o c k  d e s c r i p t o r  c o n t a i n e d  z e r o  o r  E O R ,  t h e n  
s e t  t h e  s t a t u s  t o  W A I T I N G  F O R  C T I  s t a t u s .  

2 ,  I f  t h e  d a t a  b l o c k  d e s c r i p t o r  c o n t a i n e d  E O F ,  t h e n  g e t  t h e  
s t a t u s  t o  W A I T I N G  F O R  F P C  s t a t u s .  

T h e  r e s p o n s e  i s  t h e  s t a t u s  t a p i e  e n t r y ,  

C O M M A N D :  F i n a l  p r o c e s s i n g  c o m p l e t e d  

B L O C K  I D  £  N  T I  f  J  j r  H  :  1 4 3  ( d e c i m a l )  

L I N E  T Y P E :  F T P  

P A R A M E T E R S :  N o n e  

P U R P O S E  C F  C O M M A N D :  A t  t h e  e n d  o f  a  d a t a  t r a n s f e r  o f  a  f i l e ,  
t h e  f i l e  r e c e i v e r  t e l l s  t h e  F L F  t h a t  t h e  f i l e  h a s  b e e n  e n t e r e d  
i n t o  t h e  C D C  6 6 0 0  f i l e  s y s t e m .  
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WHEN CAN COMMAND BE ISSUED: When the status byte contains 
TRANSFER COMPLETE status. 

ELF PROCESSING REQUIREMENT: The ELF processing requirement 
differs depending on if this is the end of a STOR sequence or a 
RETR sequence. see the last two paragraphs from sections 
III.G,4.a.(2) and 111.G.4.b.(1) for procedures to follow. 

STATUS CHANGES AND ELF RESPONSES TO COMMAND; The status byte 
is changed to AVAILABLE status. The response is an ACK block:. 

COMMAND: Bye 

BLOCK IDENTIFIER: 144 (decimal) 

LINE TYPE: FTP 

PARAMETERS; None 

PURPOSE CF COMMAND: The CDC 6600 is closing the connection 
after sending an entire file that has been sent to the remote 
system and acknowledgement has been returned from the remote 
system. 

WHEN CAN COMMAND BE ISSUED: when the status byte contains 
FINAL PROCESSING COMPLETE status. 

ELF PROCESSING REQUIREMENT: The ELF should close all 
connections to the remote system, for this line. This line 
should be made available. 

STATUS CHANGES AND ELF RESPONSES TO COMMAND: The status byte 
should be changed to AVAILABLE status. The response is an ACK 
block. 

COMMAND: Abort FTP Process 

BLOCK IDENTIFIER: 145 (decimal) 

LINE TYPE: FTP 

PARAMETERS: None 

PURPOSE CF COMMAND; The CDC 6600 cannot continue the process 
and must abort it, 

WHEN CAN COMMAND RE ISSUED: Anytime the status byte does not 
contain AVAILABLE status. 
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ELF PROCESSING REQUIREMENT: An FTP AbQR command or an 
appropriate failure reply to an Ftp STOR or REtR command is 

sent to the remote host. Clear all processing on this line. 

STATUS CHANGES AND ELF RESPONSES TO COMMAND: Set the status 
Ryte to AVAILABLE status. Send an ACK block as response. 
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I V ,  I n t e r a c t i v e  P r o c e s s i n g  

A •  O b j e c t i v e s  f o r  P h a s e  I  I m p l e m e n t a t i o n  

O u r  P r i m a r y  o b j e c t i v e  d u r i n g  P h a s e  i ,  a s  f a r  a s  i n t e r a c t i v e  
p r o c e s s i n g  i s  c o n c e r n e d ,  i s  t o  a l l o w  a  t e r m i n a l  u s e r  c o n n e c t e d  
t o  t h e  A P P A  n e t w o r k  t o  a c c e s s  t n e  t i m e s h a r i n g  s y s t e m  o f  t h e  C D C  
6 6 0 0 ,  D u r i n g  p h a s e  1 ,  o n l y  a  l o w  s p e e d  a s y n c h r o n o u s  p r o t o c o l  
i s  r e o u i r e d .  

T h e r e  a r e  t w o  w e l l - K n o w n  l o w  s p e e d  p r o t o c o l s  ' t e l e t y p e  
c o m p a t i b l e '  a n d  ' I B M  2 7 4 1  c o m p a t i b l e ' ,  A  g i v e n  t i m e s h a r i n g  
s y s t e m  m a y  a c c e p t  e i t h e r  o r  b o t h  o f  t h e s e  p r o t o c o l s .  I t  i s  n o t  
o u r  p u r p c s e  t o  e x p a n d  t h e  c a p a b i l i t y  o f  o u r  c u r r e n t  t i m e s h a r i n g  
s y s t e m .  T h e  C D C  I N T E R C O M  s y s t e m  d o e s  n o t  c u r r e n t l y  s u p p o r t  I B M  
2 7 4 1  t e r m i n a l s  a n d  w i l l  n o t  s u p p o r t  t h e m  o v e r  t h e  A P P A  n e t w o r k .  

I t  i s  e s s e n t i a l  t h a t  o u r  P h a s e  1  i n t e r a c t i v e  P r o t o c o l  b e  
i m p l e m e n t e d  i n  a  m a n n e r  t h a t  w i l l  n o t  i n t e r f e r e  w i t h  o u r  P h a s e  
2  o b j e c t i v e s .  O n e  P h a s e  2  g o a l  t h a t  m u s t  b e  c o n s i d e r e d  i n  t h e  
d e s i g n  o f  P h a s e  1  i s  t h e  s u p p o r t  o f  a  n e g o t i a t e d  T E L N E T  o p t i o n ,  
f o r  u s e  b e t w e e n  A F S C N E T  s i t e s ,  t o  d e l i v e r  l i n e s  o f  i n t e r a c t i v e  
d a t a  a s  c n e  P a c K e t  p e r  l i n e ,  r a t h e r  t h a n  t h e  c h a r a c t e r  b y  
c h a r a c t e r  m e t h o d  c u r r e n t l y  u s e d .  

W e  h a v e  d e s i g n e d  t h e  C D C  6 6 0 0  -  E L F  i n t e r f a c e  a r o u n d  t h i s  l i n e  
b y  l i n e  a p p r o a c h  t o  t r a n s f e r r i n g  d a t a .  T h i s  m e t h o d  h a s  t h e  
a d d i t o n a l  a d v a n t a g e  o f  s i g n i f i c a n t l y  r e d u c i n g  t h e  n u m b e r  o f  
i n t e r c h a n g e s  b e t w e e n  t h e  C D C  6 6 0 0  a n d  t h e  E L F ,  

B .  P r o t o c o l s  R e q u i r e d  

T h e  p r o t o c o l s  r e q u i r e d  f o r  i n t e r a c t i v e  p r o c e s s i n g  a r e  l i s t e d  i n  
s e c t i o n  I I .  T h i s  s p e c i f i c a t i o n  r e q u i r e s  n o  n e g o t i a t e d  o p t i o n s  
a d d e d  t o  t h e  T E L N E T  p r o t o c o l ,  T h e  s t a n d a r d  r e p r e s e n t a t i o n s  a n d  
m e a n i n g s  c f  T E L N E T  c o n t r o l  f u n c t i o n s  a r e  t o  b e  i m p l e m e n t e d .  
T h e  E L F  s o f t w a r e  w i l l  h a n d l e  i n t e r n a l l y  a l l  o f  t h e s e  c o n t r o l  
f u n c t i o n s  e x c e p t  t h e  i p  ( I n t e r r u p t  P r o c e s s )  a n d  A O  ( A b o r t  
O u t p u t )  c o n t r o l  f u n c t i o n s ,  o n  t h e s e ,  t h e  E L F  w i l l  s e t  f l a g  
b i t s  f o r  t h e  C D C  6 6 0 0  a n d  i n  a d d i t i o n ,  d i s c a r d  a l l  q u e u e d  d a t a  
f o r  t h a t  l o g i c a l  c o n n e c t i o n .  T h e  E L F  w i l l  a l s o  i m p l e m e n t  t h e  
T E L N E T  ' s y n c h '  s i g n a l  -  a a t a m a r k  c o n v e n t i o n  s o  A S C I I  v a l u e s  c a n  
b e  s e n t  t c  t h e  C D C  6 6 0 0 .  T h e  E L F  w i l l  s e n d  o n l y  t h e  r e q u i r e d  
A S C I I  c o n t r o l  c o d e s  t o  t h e  N e t w o r k  V i r t u a l  T e r m i n a l  ( N V T )  
p r i n t e r :  N u l l ,  L i n e  F e e d ,  a n d  C a r r i a g e  R e t u r n .  

C ,  I n t e r a c t i v e  S t a t u s  T a b l e  
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1, Structure 

The interactive status Table consists of a continuous block 
of 12 bit bytes divided into fixed length entries. The 
number of entries in this table should be an assembly 
parameter with a maximum of 64. The original value should 
be 16. Each entry consists of two sections. The first 
section belongs to the CDC 6600 and its length is an 
assembly parameter whose range is 0-5. The original value 

should be 2 bytes, 

2. section One Usage 

The two pytes in section one of the status taole entry are 
named the status byte and the auxiliary status byte. The 
status byte is used by the ELF to control the sequence of 
events during ELF/CDC 6600 communications. The following is 
a list of the numeric values the ELF can place in the status 
byte cf an interactive status table entry. Each number is 
biased by the decimal number 64, which is obtained by using 
the processing class value of 1 for interactive processing. 

Status Numeric Value (Decimal) 

Available 64 

New Interactive Connection 65 

Normal 66 

waiting for Xfer A^X 67 

waiting for Data 68 

The auxiliary status byte is used by the ELF to inform the 
CDC 6600 of the choice of actions it may take on a given 
logical connection. The format of the 12 bit auxiliary 
status byte is as follows: 

Bit 0: CLEAR TO OUTPUT - if set, the CDC 6600 may seno an 
interactive data block for this line. 

Bit 1: CLEAR TO TNPUT - if set, the CDC 6600 may input an 
interactive data block for this line. 

Bit 2: TERMINAL READY - if set, the logical connection 
between the terminal and t.ne ELF is intact. 
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B i t  3 ;  ABORT OUTPUT INTERRUPT -  i t  s e t ,  t h e  TELNET c o n t r o l  
f u n c t i o n  A O  h a s  b e e n  r e c e i v e d .  

B i t  4 ;  P R O C E S S  I N T E R R U P T  -  i f  s e t ,  t h e  T E L N E T  c o n t r o l  
f u n c t i o n  I P  h a s  b e e n  r e c e i v e d .  

B i t  5 ;  U n u s e d  

3 .  S e c t i o n  T w o  U s a q e  

S e c t i o n  T w o  o f  t h e  s t a t u s  t a b l e  e n t r y  i s  s t r i c t l y  f o r  t h e  u s e  
a n d  c o n v e n i e n c e  o f  t h e  C D C  6 6 0 0 ,  U p o n  r e q u e s t ,  t h e  E L F  m u s t  
s e t  t h i s  s e c t i o n  o f  a  p a r t i c u l a r  e n t r y  t o  t h e  v a l u e s  c o n t a i n e d  
i n  t h e  p a r a m e t e r  s e c t i o n  o f  t h e  U P D A T E  S T A T U S  E N T R Y  c o m m a n d .  

4 .  F o r m a t  o f  i n t e r a c t i v e  S t a t u s  B l o c k  

T h e  E L F  m u s t  d e l i v e r  t o  t h e  C D C  6 6 0 0 ,  u p o n  r e q u e s t ,  e i t h e r  t h e  
I n t e r a c t i v e  S t a t u s  T a b l e  o r  a  p a r t i c u l a r  e n t r y  f r o m  t h e  t a b l e .  
T h e  f o r m  o f  t h e  t r a n s f e r  b l o c k  w h e n  o n e  e n t r y  f r o m  t h e  
i n t e r a c t i v e  s t a t u s  t a b l e  i s  b e i n g  s e n t  t o  t h e  C D C  6 6 0 0  i s  a s  

C h e c k  S u m  

8  B y t e  C o u n t  ( d e c i m a l )  

L i n e  N u m b e r  c f  t h e  i n t e r a c t i v e  S t a t u s  T a b l e  E n t r y  

5 7 8  B l o c k  I d e n t i f i e r  ( d e c i m a l )  

S t a t u s  B y t e  )  

A u x i l i a r y  S t a t u s  B y t e  )  S e c t i o n  1  

2  b y t e s  )  

F o r  C D C  6 6 0 0  u s e  )  S e c t i o n  2  
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W h e n  t h e  e n t i r e  i n t e r a c t i v e  s t a t u s  t a b l e  i s  s e n t  t o  t h e  C D C  
6 6 0 0  t h e  f o r m  i s  a s  f o l l o w s :  

C h e c k  S u m  

5 2  B y t e  C o u n t  ( D e c i m a l )  

0  L i n e  N u m b e r  

5 7 7  B l o c k  I d e n t i f i e r  ( d e c i m a l )  

(  1 6  c o n t i g u o u s  s t a t u s  t a b l e  e n t r i e s ,  o f  4  b y t e s  

(  e a c h ,  o r d e r e d  b y  i n t e r a c t i v e  l i n e  n u m b e r  

D ,  O v e r a l l  C o n t r o l  o f  i n t e r a c t i v e  P r o c e s s i n g  

1 .  S t a r t i n g  I n t e r a c t i v e  P r o c e s s i n g  

a .  D e s c r i p t i o n  o f  P r o c e s s  

w h e n  t h e  C D C  6 6 0 0  w i s h e s  t o  b e g i n  i n t e r a c t i v e  p r o c e s s i n g ,  i t  
m u s t  i s s u e  a n  I N I T I A T E  I N T E R A C T I V E  P R O C E S S I N G  c o m m a n d .  I f  
i n t e r a c t i v e  p r o c e s s i n g  i s  a l r e a d y  i n  p r o q r e s s ,  a n  E r r o r  
R e s p o n s e  B l o c k  s h o u l d  b e  r e t u r n e d  t o  t h e  C D C  6 6 0 0 ,  T h e  E L F  
s h o u l d  d c  a n y  i n t e r n a l  c h e c k i n g  i t  d e s i r e s ,  b u t  s h o u l d  i n c l u d e  
v e r i f y i n g  t h a t  a c c e s s  t o  t h e  n e t w o r *  i s  p o s s i b l e .  T h e  E L F  
s h o u l d  t h e n  c o n f i g u r e  t h e  i n t e r a c t i v e  l i n e s  a n d  b u f f e r s  u s i n g  
t h e  p a r a m e t e r s  i n c l u d e d  w i t h  t h e  I N I T I A T E  I N T E R A C T I V E  
P R O C E S S I N G  c o m m a n d  a n d  t h e  a l g o r i t h m  d e s c r i b e d  i n  t h e  n e x t  
s e c t i o n ,  i t  i n t e r a c t i v e  p r o c e s s i n g  c a n n o t  b e  i n i t i a t e d  t h e  E L F  
s h o u l d  r e s p o n d  w i t h  a  N A K  b l o c k .  I f  t h e  E L F  c a n  s t a r t  
i n t e r a c t i v e  p r o c e s s i n g ,  t h e  f i n a l  v a l u e s  o f  t h e  c o n f i g u r a t i o n  
p a r a m e t e r s  s h o u l d  b e  p l a c e d  i n  t h e  l i n e  0  s t a t u s  b l o c k .  T h e  
s t a t u s  b v t e  o f  a l l  c o n f i g u r e d  i n t e r a c t i v e  l i n e s  s h o u l d  b e  s e t  
t o  A V A I L A B L E  s t a t u s .  T h e  l i n e  0  s t a t u s  b l o c k  s h o u l d  b e  s e n t  a s  
t h e  r e s p o n s e  t o  t h e  C D C  6 6 0 0  c o m m a n d ,  

b .  A l g o r i t h m  t o  c o n f i q u r e  I n t e r a c t i v e  B u f f e r s  a n d  L i n e s  

T h i s  a l g o r i t h m  i s  u s e d  t o  d e t e r m i n e  t h e  n u m b e r  o f  i n t e r a c t i v e  
l i n e s  t o  b e  u s e d  a n d  t h e  b u f f e r  s i z e  t o  b e  u s e d  f o r  e a c h  l i n e .  
T h e  n u m b e r  o f  l i n e s  t o  b e  u s e d  d u r i n g  t h i s  i n t e r a c t i v e  s e s s i o n  
i s  t h e  m i n i m u m  o f :  

T h e  m a x i m u m  n u m b e r  o f  i n t e r a c t i v e  l i n e s  t h e  E LF  s u p p o r t s  ( a n  
a s s e m b l y  p a r a m e t e r  i n  t h e  r a n g e  1 - 6 4  w h o s e  i n i t i a l  v a l u e  i s  
1 6 ) ,  a n d  
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The maximum number of lines the CDC 6600 wishes to use (first 
parameter on the INITIATE INTERACTIVE PROCESSING command). 

The size of the buffer, in bytes, used for interactive data 
blocks durina this session is the minimum of: 

The maximum buffer size supported by the ELF (an assembly 
parameter in the ranqe 20 - 150 whose initial value is 40)* and 

The maximum buffer size the CDC 6600 wishes to use (second 
parameter on the INITIATE INTERACTIVE PROCESSING command). 

Should the total buffer soace not be sufficient# the ELE should 
lower the number of lines to be used. Place the final values 
in the line 0 status block, 

2, Control of Interactive Lines 

a. Assignment cf Interactive Lines 

An interactive line is unassigned when the status byte contains 
AVAILABLE status. The CDC 6600 never has need to ask for an 
interactive line, when a terminal makes a connection to the 
ELF via the aRPa network, the ELF should cnoose an unassigned 
line and change its status to NEW INTERACTIVE CONNECTION, 

b. Releasing of Interactive Lines 

Once an interactive line is assigned by the ELF# it cannot be 
assigned again until a BYE command issued by the CDC 6600 
releases that line. Upon receiving a BYE command, the El F 
should set the status to AVAILABLE and respond with an ACK 
block. The ELF should close the logical connection to the 
terminal on that line. 

c. Broken Connections 

Should the logical connection be broken# the ELF should not 
release the line# but should clear the TERMINAL READY bit and, 
if necessary the CLEAR TO OUTPUT bit in the auxiliary status 
byte, (he CDC 6600 will release the line sometime after 
detecting the TERMINAL READY bit cleared. 

3. Dropping Interactive Processing 

When the CDC 6600 is ready to stop the interactive processing 
session# it issues a STOP INTERACTIVE PROCESSING command on 
line 0, The ELF should terminate all connections to terminals 
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a n d  a c c e p t  n o  m o r e  c o n n e c t i o n s .  A l l  q u e u e d  d a t a  s h o u l d  b e  
d i s c a r d e d  a n d  t h e  i n t e r a c t i v e  p a r a m e t e r s  i n  t h e  l i n e  0  s t a t u s  
b l o c k  s h o u l d  b e  c l e a r e d .  T h e  E L F  s h o u l d  r e s p o n d  w i t h  a n  A C K  
b l o c k ,  

E ,  P r o c e s s  D e s c r i p t i o n  

1 .  P r o c e s s e s  A v a i l a b l e  

P h a s e  I  i m p l e m e n t a t i o n  i s  l i m i t e d  t o  t h e  b a s i c  o b j e c t i v e  o f  
a l l o w i n g  a  t e r m i n a l  u s e r  w h o  h a s  a c c e s s  t o  t h e  A R P A  n e t w o r k  t o  
h a v e  a c c e s s  t o  t h e  C D C  6 6 0 0  t i m e s h a r i n g  s y s t e m .  T h e  
d e s c r i p t i o n  f o u n d  i n  t h e  f o l l o w i n g  s e c t i o n s  i s  w h a t  t h e  E L F  
m u s t  d o  c u r i n g  a n  i n t e r a c t i v e  p r o c e s s i n g  s e s s i o n  t o  a l l o w  t h i s  
a c c e s s ,  

2 ,  f o r m a t  o f  i n t e r a c t i v e  D a t a  B l o c k  

A l l  i n f o r m a t i o n  r e c e i v e d  f r o m  t h e  t e r m i n a l  v i a  t h e  A R P A  n e t w o r k  
t h a t  i s  n o t  p r e c e d e d  b y  t h e  T E L N E T  c o n t r o l  c h a r a c t e r  I A C  
( I n t e r p r e t  A s  c o m m a n d )  i s  c o n s i d e r e d  t o  b e  d a t a  t h a t  i s  t o  b e  
p a s s e d  t o  t h e  C D C  6 6 0 0 ,  D a t a  i s  t r a n s m i t t e d  b e t w e e n  t h e  E L F  
a n d  t h e  t e r m i n a l  a s  a  s t r i n g  o f  A S C I I  c h a r a c t e r s  a s  d i c t a t e d  b y  
t h e  T E L N E T  p r o t o c o l .  H o w e v e r ,  t h e  d a t a  b l o c k s  b e i n g  
t r a n s m i t t e d  b e t w e e n  t h e  E L F  a n d  t h e  C D C  6 6 0 0  m u s t  b e  i n  t h e  
f o l l o w i n g  f o r m a t  c o n v e n i e n t  t o  t h e  C D C  6 6 0 0 .  

B l o c k s  o f  i n t e r a c t i v e  d a t a  b e i n g  t r a n s m i t t e d  b e t w e e n  t h e  E L F  
a n d  t h e  C D C  6 6 0 0  h a v e  3  s e c t i o n s .  

T h e  f i r s t  s e c t i o n  i s  4  o y t e s  l o n g  a n d  i s  t h e  s t a n d a r d  h l o c k  
h e a d e r  f o r  a l l  t r a n s f e r  b l o c k s .  T h e  l i n e  n u m b e r  w i l l  b e  a  
n o n - z e r o  i n t e r a c t i v e  l i n e .  T h e  b l o c k  i d e n t i f i e r  w i l l  b e  e i t h e r  
5 7 8  ( d e c i m a l )  f o r  E L F  t o  C p C  6 6 0 0  t r a n s f e r  o r  7 1  ( d e c i m a l )  f o r  
C D C  6 6 0 0  t o  E L F  t r a n s f e r ,  

T h e  s e c o n d  s e c t i o n  i s  t h e  d a t a  h e a d e r  a n d  c o n s i s t s  o f  t w o  
b y t e s .  T h e  f i r s t  b y t e  i s  t h e  d a t a  b l o c k  d e s c r i p t o r  a n d  h a s  t h e  
f o l l o w i n g  f o r m a t s  

b i t  0 :  C O N V E R S I O N  I f  s e t ,  t h i s  b l o c k  c o n t a i n s  d i s p l a y  c o d e d  
c h a r a c t e r s ?  i f  c l e a r ,  t h i s  b l o c k  c o n t a i n s  A S C I I  c h a r a c t e r s  a n d  
i s  n o t  t o  b e  c o n v e r t e d  o r  h a s  n o t  b e e n  c o n v e r t e d  b e t w e e n  A S C I I  
a  r i d  d i s p l a y  c o d e ,  

b i t  1 ;  e n d  O F  L I N E  i f  s e t ,  t h i s  i s  t h e  l a s t  p o r t i o n  o f  a  
l i n e ,  
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b i t  2 ;  S T A R T  O F  L I N E  i f  s e t ,  t h i s  i s  t h e  f i r s t  p o r t i o n  o f  a  
l i n e  

b i t s  3 - 1 1 :  U n u s e d  

F o r  e x a m p l e ,  a  d i s p l a y  c o d e  l i n e  t h a t  f i t s  e n t i r e l y  i n  o n e  
i n t e r a c t i v e  d a t a  b l o c k  w o u l d  n a v e  a l l  3  b i t s  s e t  i n  t h e  d a t a  
b l o c k  d e s c r i p t o r .  T h e  s e c o n d  b y t e  i s  a  b y t e  c o u n t  o f  s e c t i o n  
3 .  T h i s  b y t e  c o u n t  p l u s  s i x  m u s t  e q u a l  t h e  t o t a l  b y t e  c o u n t  o f  
t h e  t r a n s f e r  b l o c k .  

T h e  t h i r d  s e c t i o n  i s  t h e  d a t a  s e c t i o n .  T h i s  s e c t i o n  m a y  n o t  b e  
e m p t y ,  b u t  i t  m a y  n o t  b e  l o n g e r  t h a n  t h e  m a x i m u m  b u f f e r  s i z e  
s h o w n  i n  t h e  l i n e  0  s t a t u s  b l o c k ,  i f  t h e  d a t a  I s  i n  d i s p l a y  
c o d e ,  a s  s h o w n  b y  b i t  0  o f  d a t a  b l o c k  d e s c r i p t o r  b e i n g  s e t ,  i t  
w i l l  b e  p a c k e d  w i t h  t w o  c h a r a c t e r s  p e r  b y t e .  T h e  f i r s t  
c h a r a c t e r  t o  b e  r e c e i v e d  o r  t r a n s m i t t e d  b e i n g  t h e  l e f t  
c h a r a c t e r .  I f  t h e  b l o c k  c o n t a i n s  A S C I I  c h a r a c t e r s ,  t h e y  a r e  
p a c k e d  i n t o  b i t s  0  -  6  o f  t h e  b y t e  a n d  b i t s  7 - 1 1  a r e  u n u s e d .  
B i t  0  i s  t h e  l e a s t  s i g n f i c i c a n t  b i t .  

3 ,  D a t a  T r a n s f e r  P r o c e d u r e s  

a .  P r o c e d u r e  t o  t r a n s f e r  i n t e r a c t i v e  d a t a  f r o m  t h e  C D C  6 6 0 0  b y  
t h e  E L F  

( 1 )  C o d e  c o n v e r s i o n  

O u t P u t  l i n e s  c a n  b e  p a s s e d  f r o m  t h e  C D C  6 6 0 0  t i m e s h a r i n g  s y s t e m  
t o  t h e  E L F  t o  b e  p a s s e a  t 0  t ^ e  t e r m i n a l  d u r i n g  t h e  t i m e  t h e  
l o g i c a l  l i n e  i s  a s s i g n e d  t o  t h a t  t e r m i n a l .  T h e  f o r m a t  o f  t h e  
o u t p u t  l i n e s  r e c e i v e d  f r o m  t h e  C D C  6 6 0 0  a r e  i n  t h e  f o r m a t  
d e s c r i b e e  i n  t h e  p r e v i o u s  s e c t i o n ,  

I f  t h e  C O N V E R S I O N  b i t  i s  o n e  i n  t h e  d a t a  b l o c k  d e s c r i p t o r *  t h e n  
t h e  d a t a  i s  i n  d i s p l a y  c o d e  a n d  t h e  E L F  m u s t  c o n v e r t  i t  t o  
A S C I I  c o c e  a c c o r d i n g  t o  t h e  P r o c e d u r e  f o r  C o n v e r t i n g  D i s p l a y  
C o d e  t o  A S C I I  ( S e c t i o n  I I , H . 2 ) .  A  " n e w  l i n e  s e q u e n c e "  i s  
d e f i n e d  b y  a n  A S C I I  c a r r i a o e  r e t u r n  c o d e ,  f o l l o w e d  b y  a n  A S C I I  
l i n e  f e e c  c o d e ,  f o l l o w e d  b y  a n  a p p r o p r i a t e  n u m b e r  o f  A S C I I  n u l l  
c o d e s .  I f  t h e  S T A R T  O F  L I N E  b i t  i s  o n e  i n  t h e  d a t a  b l o c k  
d e s c r i p t o r ,  t h e  E L F  s h o u l d  s e n d  a  n e w  l i n e  s e q u e n c e  p r i o r  t o  
s e n d i n q  t h e  A S C I I  c h a r a c t e r s  r e s u l t i n g  f r o m  t h e  c o n v e r s i o n  o f  
t h e  d i s p l a y  c o d e  c h a r a c t e r s .  I f  t h e  E N D  O F  L I N E  b i t  i s  o n e  i n  
t h e  d a t a  b l o c k  d e s c r i p t o r *  t h e  E L F  s h o u l d  s e n d  a  n e w  l i n e  
s e a u e n c e  a f t e r  s e n d i n q  t h e  A S C I I  c h a r a c t e r s  r e s u l t i n g  f r o m  t h e  
c o n v e r s i o n  o f  t h e  d i s p l a y  c o d e .  

5 4  
F O R  O F F I C I A L  U S E  O N L Y  



R J C  1 9 - M A Y - 7 5  0 6 : 0 7  3 2 5 3 9  
FO R OFFICIAL  USE ONLY 

P F - B - 5  3 1 4 3  

I f  t h e  C O N V E R S I O N  b i t  i s  z e r o  i n  t h e  d a t a  b l o c k  d e s c r i p t o r ,  t h e  
E L F  s h o u l d  t r a n s m i t  t h e  A S C I I  c h a r a c t e r s  i n  t h e  i n t e r a c t i v e  
d a t a  b l o c k  j u s t  a s  t h e y  a r e .  T h e  S T A R T  O F  L I N E  a n d  E N D  O F  L I N E  
b i t s  h a v e  n o  m e a n i n g  i f  t h e  C O N V E R S I O N  b i t  i s  z e r o ,  

( 2 )  T r a n s f e r  p r o c e d u r e  

T h e  C D C  6 6 0 0  c a n  p a s s  a n  i n t e r a c t i v e  d a t a  b l o c k  t o  t h e  E L F  w h e n  
t h e  s t a t u s  b y t e  c o n t a i n s  N O R M A L  s t a t u s  a n d  t h e  C L E A R  T O  O U T P U T  
b i t  i s  s e t  i n  t h e  a u x i l i a r y  s t a t u s  b y t e ,  

# W h e n  t h e  c u e  6 6 0 0  i s  r e a d y  t o  o u t p u t  a n  i n t e r a c t i v e  d a t a  b l o c k  
and  t he  above  cond i t i ons  a r e  s a t i s f i ed ,  i t  i s sue s  a  T RA N S F E R 
I N T E R A C T I V E  D A T A  T O  E L F  c o m m a n d ,  A  p a r a m e t e r  c o n t a i n s  t h e  b y t e  
c o u n t  o f  t h e  d a t a  b y t e s  i n  S e c t i o n  3  o f  t h e  i n t e r a c t i v e  d a t a  
b l o c k .  U p o n  r e c e i v i n g  t h e  c o m m a n d  t h e  E L F  c h a n g e s  t h e  s t a t u s  
b y t e  t o  W A I T I N G  F O R  D A T A  s t a t u s  a n d  s e n d s  t h e  s t a t u s  t a b l e  
e n t r y  a s  a  r e s p o n s e .  

T h e  C D C  6 6 0 0  s e n d s  t h e  d a t a  b l o c k  a s  t h e  n e x t  c o m m a n d  b l o c k .  

I f  t h e  ELF  r e c e i v e s  t h e  d a t a  c o r r e c t l y ,  i t  s h o u l d  s e t  t h e  
s t a t u s  b y t e  t o  N O R M A L  s t a t u s ,  c l e a r  t h e  C L E A R  T O  O U T P U T  b i t  i n  
t h e  a u x i l i a r y  s t a t u s  b y t e ,  a n d  s e n d  t h e  s t a t u s  t a b l e  e n t r y  a s  a  
r e s p o n s e  t o  t h e  d a t a  b l o c k .  T h e  E L F  s h o u l d  r e f o r m a t  t h e  d a t a  
u s i n g  t h e  p r o c e d u r e s  i n  t h e  p r e v i o u s  s e c t i o n  a n d  s e n d  t h e  
o u t p u t  d a t a  t o  t h e  t e r m i n a l ,  w h e n  t h e  E L F  h a s  t r a n s m i t t e d  t h e  
d a t a  t o  t h e  t e r m i n a l  a n a  c a n  a c c e p t  a n o t h e r  o u t p u t  b l o c k  f r o m  
t h e  C D C  6 6 0 0  i t  s h o u l d  s e t  t h e  C L E A R  T O  O U T P U T  b i t  i n  t h e  
a u x i l i a r y  s t a t u s  b y t e .  

I f  t h e  d a t a  t r a n s f e r  w a s  i n c o r r e c t #  t h e  EL F  s h o u l d  s e t  t h e  
s t a t u s  b y t e  t o  N O R M A L  s t a t u s  a n d  r e s p o n d  w i t h  a n  E r r o r  R e s p o n s e  
B l o c k ,  T h e  E L F  s h o u l d  n o t  c l e a r  t h e  c L F A R  T o  O U T P U T  b i t  i n  t h e  
a u x i l i a r y  s t a t u s  b y t e  a n d  s h o u l d  i g n o r e  t h e  d a t a  j u s t  r e c e i v e d  
f r o m  t h e  C D C  6 6 0 0 .  

I f  t h e  d e v e l o p e r s  o f  t h e  ELF  s o f t w a r e  f e e l  t h e y  d o  n o t  n e e d  t h e  
T R A N S F E R  I N T E R A C T I V E  D A T A  T O  E L F  c o m m a n d  t o  w a r n  t h e m  o f  a n  
i m p e n d i n g  d a t a  b l o c k  t r a n s f e r ,  t h e y  c a n  o m i t  t h e  e x c h a n g e  i n  
t h e  p a r a g r a p h  a b o v e  m a r k e d  w i t h  a n  * ,  

b ,  P r o c e d u r e  t o  T r a n s f e r  I n t e r a c t i v e  D a t a  f r o m  t h e  ELF  t o  t h e  
C D C  6 6 0 0  

( 1 )  C o d e  C o n v e r s i o n  

A  n o r m a l  i n t e r a c t i v e  d a t a  l i n e  r e c e i v e d  b y  t h e  E L F  f r o m  a  
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t e r m i n a l  i s  a  s e q u e n t i a l  s e t  o f  A S C I I  c h a r a c t e r s  t h a t  i s  
t e r m i n a t e o  b y  a  c a r r i a g e  r e t u r n  c h a r a c t e r .  T h e  E L F  s h o u l d  
c o n v e r t  t h e s e  A S C I I  i n p u t  c h a r a c t e r s  u s i n g  t h e  P r o c e d u r e  f o r  
C o n v e r t i n g  A S C I I  t o  D i s p l a y  c o d e  ( S e c t i o n  I I . H , 3 ) .  O n e  o r  m o r e  
I n t e r a c t i v e  D a t a  B l o c k s  s n o u l d  b e  b u i l t  a c c o r d i n g  t o  d i r e c t i o n s  
i n  s e c t i o n  l v . E . 2 .  T h e  C O N V E R S I O N  b i t  m u s t  b e  s e t  i n  t h e s e  
b l o c k s  .  

A n o t h e r  t y p e  o f  i n p u t  d a t a  m a y  r e a c h  t h e  ELF e n v e l o p e d  w i t h i n  a  
T E L N E T  " s y n c h "  s i g n a l  a n d  a  T E L N E T  d a t a m a r k  s i g n a l .  T h i s  d a t a  
i s  t o  b e  p a s s e d  t o  t h e  C D C  6 6 0 0  u n c o n v e r t e d .  I t  m u s t  b e  b u i l t  
in to  one  or  more  in te rac t ive  da ta  b locks  wi th  the  CONVERSION 
b i t  s e t  t o  z e r o .  

( 2 )  T r a n s f e r  P r o c e d u r e  

T h e  E L F  r e c e i v e s  i n p u t  c h a r a c t e r s  f r o m  t h e  t e r m i n a l  a n d  b u f f e r s  
t h e m  i n t e r n a l l y  u n t i l  a n  e n t i r e  l i n e  p a s  b e e n  r e c e i v e d *  t h a t  
I s #  u n t i l  a  c a r r i a g e  r e t u r n  o r  d a t a m a r k  h a s  b e e n  r e c e i v e d ,  
w h e n  t h e  E L F  h a s  r e c e i v e d  a n  e n t i r e  i n p u t  l i n e ,  i t  f o r m a t s  i t  
i n t o  a n  i n t e r a c t i v e  d a t a  c l o c k .  I t  t h e n  s e t s  t h e  C L E A R  T O  
I N P U T  b i t  i n  t h e  a u x i l i a r y  s t a t u s  b y t e  t o  i n d i c a t e  t o  t h e  C D C  
6 6 0 0  t h a t  a n  i n p u t  b l o c k  i s  r e a d y .  

W h e n  t h e  CDC 6 6 0 0  i s  r e a d y  t o  i n p u t  a  l i n e  a n d  t h e  c L E ^ R  TO 
I N P U T  b i t  i s  s e t  a n d  t h e  s t a t u s  b y t e  c o n t a i n s  N O R M A L  s t a t u s #  i t  
s h o u l d  i s s u e  a  T R A N S F E R  I N T E R A C T I V E  D A T A  F R O M  E L F  c o m m a n d .  
U p o n  r e c e i v i n g  t h e  c o m m a n d #  t h e  ELF s h o u l d  c h a n g e  t h e  s t a t u s  
b y t e  t o  W A I T I N G  F O R  X F E R  A C K  s t a t u s  a n d  r e s p o n d  t o  t h e  c o m m a n d  
w i t h  a n  I n t e r a c t i v e  D a t a  B l o c k ,  

I f  t h e  CDC 6600 r e c e i v e s  t h e  b l o c k  c o r r e c t l y #  i t  w i l l  s e n d  a  
G O O D  I N T E R A C T I V E  D A T A  T R A N S F E R  c o m m a n d .  T h e  E L F  s h o u l d  d i s c a r d  
t h e  d a t a  j u s t  s e n t  t o  t h e  C D C  6 6 0 0  a n d  c h a n c e  t h e  s t a t u s  b y t e  
t o  N O R M A L  s t a t u s .  T h e  E L F  s h o u l d  a l s o  c l e a r  t h e  C L E A R  T O  I N P U T  
b i t  u n t i l  i t  h a s  a n o t h e r  i n t e r a c t i v e  d * > t a  b l o c k  r e a d y  t o  s e n d  
t o  t h e  C D C  6 6 0 0 .  T h e  E L F  s h o u l d  s e n d  t h e  s t a t u s  t a b l e  e n t r y  a s  
a  r e s p o n s e  t o  t h e  c o m m a n d .  

D e s c r i p t i o n  o f  a n  i n t e r a c t i v e  P r o c e s s i n g  S e s s i o n  

a .  I n i t i a l  C o n n e c t i o n  

A n  i n t e r a c t i v e  s e s s i o n  w i t h  a  t e r m i n a l  i s  s t a r t e d  w h e n  t h e  E L F  
r e c e i v e s  t h e  f i r s t  i n d i c a t i o n  t h a t  a  t e r m i n a l  i s  t r y i n g  t o  
c o n n e c t  t o  a n  i n t e r a c t i v e  s o c k e t .  W h e n  t h e  i n i t i a l  c o n n e c t i o n  
i s  d o n e ,  t h e  E L F  s e l e c t s  a n  u n a s s i g n e d  i n t e r a c t i v e  l i n e  a n d  
c h a n g e s  t h e  s t a t u s  f r o m  A V A I L A B L E  t o  N E W  I N T E R A C T I V E  
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C O N N E C T I O N ,  W h e n  t h e  C D C  6 6 0 0  d e t e c t s  t h i s  n e w  c o n n e c t i o n ,  i t  
w i l l  i s s u e  a  S T A R T  I N T E R A C T I V E  P R O C E S S I N G  c o m m a n d .  T h e  E L F  
w i l l  c h a n g e  t h e  s t a t u s  t o  N O R M A L  a n d  s e t  t h e  T E R M I N A L  R E A D Y  a n d  
C L E A R  T O  O U T P U T  b i t s  i n  t h e  a u x i l i a r y  s t a t u s  b y t e .  T h e  E L F  
w i l l  s e n d  t h e  s t a t u s  t a b l e  e n t r y  a s  a  r e s p o n s e  t o  t h e  c o m m a n d .  
A f t e r  t h i s  i n i t i a l  s e q u e n c e  t o  b e g i n  a n  i n t e r a c t i v e  s e s s i o n ,  
t h e  a c t i o n s  o f  t h e  E L F  d e p e n d  u p o n  h o w  t h e  t e r m i n a l  u s e r  i s  
u s i n g  t h e  C D C  6 6 0 0  t i m e s h a r i n g  s y s t e m .  F r o m  n o w  u n t i l  t h e  
c o n n e c t i o n  i s  b r o k e n ,  t h e  e l f  w i l l  u s e  t h e  a u x i l i a r y  s t a t u s  
b y t e  t o  i n f o r m  t h e  C D C  6 6 0 0  o f  w h a t  c a n  b e  d o n e ,  a n d  t h e  C D C  
6 6 0 0  w i l l  c h o o s e  t h e  a c t i o n  t o  b e  t a k e n .  

b .  R e c e i v i n g  i n p u t  D a t a  F r o m  a  T e r m i n a l  

W h e n  t h e  E L F  r e c e i v e s  a  n o r m a l  i n p u t  l i n e  o r  a n  i n p u t  l i n e  
b r a c k e t e d  b e t w e e n  T E L N E T  " s y n c h "  a n d  T E L N E T  d a t a m a r k  s i g n a l s ,  
i t  s e t s  t h e  C L E A R  T O  I N P U T  b i t  i n  t h e  a u x i l i a r y  s t a t u s  b y t e .  
N o t e  t h a t  t h e  b i t  i s  n o t  s e t  u n t i l  a n  e n t i r e  l i n e  h a s  b e e n  
r e c e i v e d ;  t h a t  i s ,  t h e  c a r r i a g e  r e t u r n  c o d e  o r  d a t a m a r k  s i a n a l s  
h a s  b e e n  r e c e i v e d .  o n  n o r m a l  i n p u t  l i n e s ,  o n l y  c o d e s  t h a t  
c o n v e r t  t o  s o m e  d i s p l a y  c o d e  a r e  s e n t  t o  t h e  C D C  6 6 0 0 .  
T h e r e f o r e ,  i f  a  c a r r i a g e  r e t u r n  i s  r e c e i v e d  a n d  n o  d i s p l a y  c o d e  
c h a r a c t e r s  a r e  p r e s e n t  a f t e r  t h e  c o n v e r s i o n ,  i g n o r e  t h e  i n p u t  
l i n e  a n a  d o  n o t  s e t  t h e  C L E A R  T O  I N P U T  b i t .  T h e  C D C  6 6 0 0  w i l l  
c h o o s e  w h e n  i t  w i s h e s  t o  i n p u t  t h e  w a i t i n g  d a t a .  T h e  p r o c e d u r e  
t o  t r a n s f e r  i n t e r a c t i v e  d a t a  f r o m  t h e  E L F  t o  t h e  C D C  6 6 0 0  
( S e c t i o n  i X . E , 3 . b )  w i l l  t h e n  b e  u s e d .  

c .  S e n d i n g  o u t p u t  D a t a  t o  a  T e r m i n a l  

W h e n  t h e  E L F  c a n  a c c e p t  a n  i n t e r a c t i v e  d a t a  b l o c k  f r o m  t h e  C D C  
6 6 0 0  i t  W i l l  s e t  t h e  C L E A R  T O  O U T P U T  b i t .  W h e n  t h e  C D C  6 6 0 0  i s  
r e a d y  t o  s e n d  o u t p u t  t o r  t h a t  t e r m i n a l  i t .  w i l l  f o l l o w  t h e  
p r o c e d u r e  t o  t r a n s f e r  i n t e r a c t i v e  d a t a  f r o m  t h e  C D C  6 6 0 0  t o  t h e  
E L F  ( S e c t i o n  i v . E . T . a ) .  T h e  E L F  w i l l  t h e n  r e f o r m a t  a n d ,  i f  
n e c e s s a r y ,  c o n v e r t  t h e  d a t e  c o d e s ,  a n d  s e n d  t h e  d a t a  t o  t h e  
t e r m i n a l  i n  t h e  m o s t  e f f i c i e n t  m a n n e r  i t  c a n .  W h e n  i t  h a s  s e n t  
t h e  d a t a ,  i t  w i l l  s e t  t h e  C L E A R  T O  O U T P U T  b i t  a g a i n .  

d .  B r o k e n  C o n n e c t i o n s  

S h o u l d  t h e  c o n n e c t i o n  t o  t h e  t e r m i n a l  b e  b r o k e n ,  t h e  E L F  s h o u l d  
c l e a r  t h e  T E R M I N A L  R E A D Y  b i t  i n  t h e  a u x i l i a r y  s t a t u s  b y t e .  T h e  
E L F  s h o u l d  n o t  a t t e m p t  t o  s e n d  a n y m o r e  d a t a  t o  t h a t  t e r m i n a l  
a n d  s h o u l d  c l e a r  t h e  C L E A R  T O  O U T P U T  b i t  i f  i t  i s  s e t .  T h i s  
l i n e  w i l l  h a v e  n o  a c t i v i t y  o n  i t  u n t i l  t h e  C D C  6 6 0 0  s e n d s  a  B Y E  
c o m m a n d  t o  r e l e a s e  i t .  
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T h e  t e r m i n a l  m a y  a t t e m p t  a  r e c o n n e c t i o n  b u t  t h a t  w i l l  b e  
h a n d l e d  c n  a  s e p a r a t e  l i n e  a n d  t h e  C D C  6 6 0 0  w i l l  m a k e  t h e  
c o n n e c t i o n  b e t w e e n  t h e  o l d  a n d  n e w  l i n e s  a n d  r e l e a s e  t h e  o l d  
l i n e ,  

e .  I n t e r r u p t s  R e c e i v e d  F r o m  a  T e r m i n a l .  

T h e  ELF  a l s o  c a n  r e c e i v e  T E L N E T  c o n t r o l  f u n c t i o n s  f r o m  t h e  
t e r m i n a l s .  T h e  E C  ( E r a s e  C h a r a c t e r )  a n d  E L  ( E r a s e  L i n e )  
f u n c t i o n s  c a n  b e  h a n d l e d  b y  t h e  E L F  s i n c e  a n  e n t i r e  l i n e  i s  
b e i n q  b u f f e r e d  b y  t h e  E L F .  T h e  I F  ( i n t e r r u p t  p r o c e s s )  a n d  A O  
(Abor t  Cu tpu t )  f unc t i ons  need  t o  b e  p a s s ed  on to  t he  CDC 6600  
s i n c e  t h e  p r o c e s s  r u n s  i n  t h e  C D C  6 6 0 0  a n d  i t  m a y  b e  h o l d i n g  
o u t p u t  a s  w e l l  a s  t h e  F L F ,  w h e n  t h e  I P  f u n c t i o n  i s  r e c e i v e d  
f r o m  t h e  t e r m i n a l ,  t h e  E L F  s h o u l d  d i s c a r d  a l l  a u e u e d  d a t a  
t o / f r o m  t h e  t e r m i n a l  a n d  s e t  t h e  P R O C E S S  I N T E R R U P T  b i t  i n  t h e  
a u x i l i a r y  s t a t u s  b y t e .  W h e n  t h e  A O  f u n c t i o n  i s  r e c e i v e d  f r o m  
t h e  t e r m i n a l ,  t h e  F L F  s h o u l d  d i s c a r d  a n y  q u e u e d  o u t p u t  d a t a  f o r  
t h e  t e r m i n a l  e n d  s e t  t h e  A B O R T  O U T P U T  I N T E R R U P T  b i t  i n  t h e  
a u x i l i a r y  s t a t u s  b y t e ,  w h e n  t h e  C D C  6 6 0 0  h a s  d e t e c t e d  a n  
i n t e r r u p t  b i t  a s  s e t ,  i t  w i l l  t a k e  t h e  a c t i o n  i t  w i s h e s  a n d  
t h e n  a c k n o w l e d g e  t h e  i n t e r r u p t  b y  i s s u i n g  t h e  C L E A R  I N T E R R U P T  
c o m m a n d  w i t h  t h e  a p p r o p r i a t e  m a s k ,  

f .  S t o p p i n g  t h e  I n t e r a c t i v e  S e s s i o n  

W h e n  t h e  C D C  6600  i s  r e a d y  t o  r e l e a s e  a n  i n t e r a c t i v e  l i n e  i t  
i s s u e s  t h e  B Y E  c o m m a n d .  T h e  E L F  s h o u l d  s e t  t h e  s t a t u s  t o  
A V A I L A B L E  a n d  r e s p o n d  w i t h  a n  A C K  b l o c k .  I f  t h e  c o n n e c t i o n  t o  
t h e  t e r m i n a l  s t i l l  e x i s t s ,  t h e  E L F  s h o u l d  c l o s e  t h e  c o n n e c t i o n  
t o  t h a t  t e r m i n a l  a n d  q u e u e d  d a t a  s o u l a  b e  d i s c a r d e d ,  

f .  L i s t  o f  i n t e r a c t i v e - O r i e n t e d  C o m m a n d s  I s s u e d  b y  t h e  C D C  
6 6 0 0  

T h e  f o l l o w i n g  p a a e s  d e s c r i b e  t h e  i n t e r a c t i v e - o r i e n t e d  c o m m a n d s  
a n d  t h e  c o n d i t i o n s  u n d e r  w h i c h  t h e s e  c o m m a n d s  c a n  b e  i s s u e d  b y  
t h e  C D C  6 6 0 0 ,  E a c h  c o m m a n d  i s  i n  t h e  f o r m a t  o f  a  s t a n d a r d  
t r a n s f e r  b l o c k  ( s e c t i o n  i l , D , 2 ) ,  T h e  d e s c r i p t i o n s  c o n t a i n  t h e  
s p e c i f i c  c e t a i l s  a b o u t  w h a t  l i n e  n u m b e r s  a r e  v a l i d ,  w h a t  t h e  
p a r a m e t e r s  a r e  a n d  h o w  m a n y  t h e r e  s o u l d  b e ,  u n d e r  w h a t  s t a t u s  
c o n d i t i o n s  i s  t h e  c o m m a n d  v a l i d ,  a n d  t h e  p r o c e s s i n g  r e q u i r e m e n t  
o f  t h e  E L F ,  T h e  i a s t  s e c t i o n  i s  " S t a t u s  C h a n g e s  a n d  E L F  
R e s p o n s e s  t o  C o m m a n d . "  S t a t u s  c h a n g e s  o n l v  r e f e r  t o  s e c t i o n  
o n e  o f  t h e  i n t e r a c t i v e  l i n e  s t a t u s  t a b l e  e n t i r e s ,  t h e  s e c t i o n  
t h a t  c a n  b e  c h a n g e d  b y  t h e  E L F ,  " R e s p o n s e s "  a r e  t h e  t y p e s  o f  
i n f o r m a t i o n  t h e  E L F  i s  a l l o w e d  t o  s e n d  t o  t h e  C D C  6 6 0 0  a f t e r  
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receiving this command. Some response must be made to every 
command the CDC 6600 issues. 

COMMAND: initialize Interactive Processing 

BLOCK IDENTIFIER: 65 (decimal) 

LINE TYPE; 0 

PARAMETERS: Parameter 1; Maximum number of interactive lines. 
Parameter 2: Maximum size for interactive buffer 

(in bytes). 

PURPOSE f'F COMMAND: The CDC wishes to begin interactive 
processing. 

WHEN CAN COMMAND BE ISSUED; when interactive processing is not 
acti ve. 

ELF PROCESSING REQUIREMENT: The ELR should verify that access 
to the network is possible, it must configure the number of 
interactive lines and the size of their buffers and place these 
v a l u e s  i n  t h e  l i n e  0  s t a t u s  t a b l e ,  s e e  s e c t i o n  i v . D . l .  

STATUS CHANGES AND ELF RESPONSES TO COMMANDS 

1, If interactive processing is started# set the status 
byte of all configured interactive lines to AVAILABLE 
status. Resonse is the line 0 status table. 

2. If FTP processing cannot be started, there are no status 
changes ana the response is a NAK block, 

COMMAND: Stop Interactive processing 

BLOCK IDENTIFIER: 66 (decimal) 

LINE TYPE: 0 

PARAMETERS; None 

PURPOSE CF COMMAND: The CDC 6600 wants to stop interactive 
processing. 

WHEN CAN COMMAND BE ISSUED: When interactive processing is 
active, 

ELF PROCESSING REQUIREMENT; The ELF Should terminate all 
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connections to terminals and accept no more connections. All 
queued data should be discarded. The interactive parameters in 
the line 0 status table snould be cleared. 

STATUS CHANGES AND ELF RESPONSES TO COMMAND: The status bytes 
of all interactive lines are set to AVAILABLE status. The 
response is an ACK block, 

COMMAND: Start Interactive Processing 

BLOCK IDENTIFIER: 67 (decimal) 

LINE TYPF: Interactive 

PARAMETERS: None 

PURPOSE CP COMMAND: The CDC 6600 is acknowledging and 
acceptinc a new terminal connection the ELF pas received, 

WHEN CAN COMMAND BE ISSUFD: When the status byte contains NEW 
INTERACTIVE CONNECTION status. 

ELF PROCESSING REQUIREMENT: Only the status changes described 
below. See Section lV.E.4.a. 

STATUS CHANGES AND ELF RFSPONSES TO COMMAND: Change the status 
byte to NORMAL status and set the CLeAR TO OUTPUT and the 
TERMINAL READY bits *n the auxiiiary status byte. The response 
is the status table entry, 

COMMAND: Transfer Interactive Data from ELF 

BLOCK IDENTIFIEB: 68 (decimal) 

LINE TYPE: interactive 

PARAMETERS: None 

PURPOSE CF COMMAND: The CDC 6600 wants the ELF to send it an 
input line queued in the ELF, 

WHEN CAN COMMAND BE ISSUED: When the status byte contains 
NGRMAL status and the CLEAR TO INPUT bit is set in the 
auxiliary status byte. 

ELF PROCESSING REQUIREMENT: Send the input line to the CDC 
6600 . See Section IV.E«3.b.(2 ). 
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STATUS CHANGES AND ELF RESPONSES TO COMMAND! The status byte 
is changed to WAITING FOR XFER ACK. The response is the input 
line queued in the ELF, 

COMMAND: Good Interactive Data Transfer 

BLOCK IDENTIFIERS 69 (decimal) 

LINE TYPE: interactive 

PARAMETERS: None 

PURPOSE CE COMMAND: This tells the ELF it can discard the last 
interactive d^ta block sent to the CDC 6600 for this. line, 

WHEN CAN COMMAND BE ISSUED? When status byte contains WAITING 
FOR XFER ACK status, 

ELF PROCESSING REQUIREMENT: Discard the last interactive data 
block sent to the CDC 6600 for this line, see section 
IV„E.3.b. (2), 

STATUS CHANGES AND ELF RESPONSES TQ COMMAND: Chanqe the status 
byte to NORMAL status. Unless another interactive data block 
is now ready to be sent to the CDC 6600* clear the CLEAR TO 
INPUT bit in the auxiliary byte. Response is the status table 
entry, 

COMMAND: Transfer Interactive Data to ElF 

BLOCK IDENTIFIER! 70 (decimal) 

LINE TYPE: interactive 

PARAMETERS: Parameter 1: Byte count of data bytes to be sent. 
This does not induce the 4 byte block header on the 2 byte 
data header, 

PURPOSE OF COMMANDS This command gives warning to the ELF that 
tne next clock to be issued is an interactive data block for 
this line and gives the length of that block, 

WHEN CAN COMMAND BE TSSUED: When tne status byte contains 
NORMAL status and the CLEAR TO OUTPUT bit is set in the 
auxiliary status byte, 

ELF PROCESSING REQUIREMENT: Prepare to receive an interactive 
data block. See Section IV,E,3,a,(2). 
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STATUS CHANGES AND ELF RESPONSES TO COMMAND: Set the status 
byte to WAITING FOR DATA status. Re spon se i s  the status table 
entry. 

COMMAND: Interactive Data BlocK 

BLOCK IDENTIFIER: 71 (decimal) 

LINE TYPE: interactive 

PARAMETERS: A minimum of 3 parameter bytes, see section 
IV,e.2 fcr the format of this block. 

PURPOSE CF COMMAND: This is not a  command, put all or Part of 
an interactive output lin e  that the CDC 6600 wants the ELF to 
send to a remote terminal. 

WHEN CAN COMMAND BE ISSUED: When status byte contains WAITING 
FDR DATA status. 

ELF PROCESSING REGUIREMENT: The ELF should reformat the data 
block anc send it to the remote terminal. see section iV,E.3,a 
for the detailed procedure. 

STATUS CHANGES AND ELF RESPONSES TO COMMAND: 

1. If tne ELF received the data block correctly from the 
CDC 6600, set the status byte to NORMAL status and clear the 
CLEAR TO OUTPUT bit in the auxiliary status byte. Response 
is the status table entry. 

2, If the ELF did not receive the data block correctly from 
the CCC 6600, set the status byte to NORMAL status. Do not 
clear the CLEAR To OUTPUT bit in the auxiliary status byte. 
Response is an Error Response Block, 

COMMAND: Clear interrupt 

BLOCK IDENTIFIER: 72 (decimal) 

LINE TYFE: interactive 

PARAMETERS: Parameter 1: One byte mask used to clear the Ac 
interrupt flag and/or the IP interrupt flag. Valid values are 
octal 10, 20, or 30. 

PURPOSE CF COMMAND; The CDC 6600 is acknowledging the 
interrupts and asking the ELF to clear them. 
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WHEN CAN COMMAND BE ISSUED: Anytime that tnt 
Processing is active, 

ELF PROCESSING REQUIREMENT: Check; the parame 
values. Take the logical product of the auxi 
and the logical complament of the parameter m 
result in the auxiliary status Dyte. 

STATUS CHANGES AND ELF RESPONSES TO COMMAND: 
Changes to the status byte. The auxiliary st 
or more interrupt flags set to zero, Respons 
table entry. 

COMMAND: Bye 

BLOCK IDENTIFIER: 73 (decimal) 

LINE TYPE! Interactive 

PARAMETERS: None 

PURPOSE CF COMMAND; The CDC 6600 wishes to terminate an 
interactive processing session with a particular remote 
terminal, 

WHEN CAN COMMAND BE ISSUED: When the status byte contains 
NORMAL or NEW INTERACTIVE CONNECTION status. 

ELF PROCESSING REQUIREMENT: Close any existing connections 
with the terminal corresponding to this line. Discard all 
queued data for this line, see section iv.D.2,b. 

STATUS CHANGES AND ELF RESPONSES TO COMMAND: Change the status 
byte to AVAILABLE status. Response is an ACK block, 

COMMAND; issue Go Ahead Signal 

BLOCK IDENTIFIER: 74 (decimal) 

LINE TYPE: interactive 

PARAMETERS; None 

PURPOSE CF COMMAND: This commands tells the ELF to issue a 
TELNET GC AHEAD signal at the end of any queued output for the 
terminal corresponding to this line. 

eractive 

ters for valid 
liary status byte 
ask. put the 

There are no 
atus byte has one 
e is the status 
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WHEN CAN COMMAND BE ISSUED: When status byte contains NCPMAL 
status. 

ELF PROCESSING REQUIREMENTS The ELF inserts a TELNET GO AHEAD 
signal at the end of any queued output for the terminal 
correspondinq to this line. 

STATUS CHANGES AND ELF RESPONSES TO COMMAND: No status 
changes. The response is an ACK blocK, 
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ADDENDUM TO SPECIFICATION 

I. PURPOSE 

This Is an addendum to the specification to connect a CDC 
6600 to a PDP-11 system, known as the ELF» in order to 
connect to the ARPA network. In the area of file transfer^ 
the original specification was limited to the transfer of 
files between AFSC CDC 6600 sites. This addendum contains 
the necessary additional specifications to send or accept 
text files to/from any source on the network using the 
network default transfer standards. This addendum does not 
modify any information in the original specification, it 
merely adds another alternative, 

II. COMBINATIONS OF TRANSFER PARAMETERS TQ HE SUPPORTED 

There are three combinations of transfer parameters that are 
supported under the original specification ana this 
addendum. The original specification supported the 
following combination: a 12 bit byte size, IMAGE data 
representation type, RECORD structure, and BLOCK 
transmission mode. This addendum supports the following two 
combinations: an 8 bit byte size, ASCIIs NON-PRINT data 
representation type, RECORD or FILE structure, and STREAM 
transmission mode. 

III. END-0F-RECORD AND END-QF-FILE INDICATORS 

The STREAM mode of data transfer employs different 
End-of-Record a nd End-of-File indicators than the BLOCK mode 
of transfer. Both sets of indicators are fully described in 
the standard network protocol documentation. The data block 
descriptors shown in the original specification also hold 
for data blocks when STREAM mode is used. 

IV. CDC 6600 DEFINITION OF A LINE OF TEXT 

A, Central Memory Word Size 

The word size of the CDC 6600 central memory is 60 bits. 
This is logically divided into five 12-bit sections called 
bytes. This byte corresponds to the 12-bit word size of the 
CDC 6600 peripheral processor and the definition of byte in 
the original specification. One central memory word can 
contain ten 6-bit display coae characters. 

B, Line of Text Terminator 
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W h e n  t h e  C D C  6 6 0 0  i s  h a n d l i n g  t e x t  f i l e s ,  a  l i n e  o f  t e x t  i s  
a n  i n t e g r a l  n u m b e r  o f  c e n t r a l  m e m o r y  w o r d s ,  a  l i n e  o f  t e x t  
a l w a y s  e n d s  a t  a  w o r d  b o u n d a r y .  T h e  e n d  o f  a  l i n e  o f  t e x t  
i s  d e n o t e d  b y  t h e  l a s t  b y t e  ( b i t s  1 1 - 0 )  o f  a  c e n t r a l  m e m o r y  
w o r d  b e i n g  e q u a l  t o  b i n a r y  z e r o .  T h e  r . e r o  v a l u e  i n  t h e  l a s t  
b y t e  c f  a  c e n t r a l  m e m o r y  w o r d  w i l l  b e  c a l l e d  t h e  " l i n e  o f  
t e x t  t e r m i n a t o r , "  

C ,  W c r d  P a d d i n g  

I f  t h e  v a l i d  c h a r a c t e r s  i n  a  l i n e  d o  n o t  f i l l  t h e  l a s t  
c e n t r a l  m e m o r y  w o r d  u p  t o  t h e  l i n e  o f  t e x t  t e r m i n a t o r  i n  t h e  
l a s t  b y t e ,  t h e  u n u s e d  a r e a  i n  t h e  c e n t r a l  m e m o r y  w o r d  i s  
f i l l e d  w i t h  b i n a r y  z e r o .  T h e  w o r s t  c a s e  o f  t h i s  s i t u a t i o n  
i s  w h e n  t h e  n u m b e r  o f  6 - b i t  d i s p l a y  c o d e  c h a r a c t e r s  i n  a  
l i n e  i s  1 0 N + 9 .  T h e n  t h e r e  i s  n o t  r o o m  t o r  t h e  1 2 - b i t  l i n e  
o f  t e x t  t e r m i n a t o r  i n  t h i s  c e n t r a l  m e m o r y  w o r d .  T h e  l a s t  
s i x  b i t s  o f  t h i s  c e n t r a l  m e m o r y  w o r d  a n d  t h e  f i r s t  4 8  b i t s  
o f  t h e  n e x t  c e n t r a l  m e m o r y  w o r d  m u s t  b e  p a d d e d  w i t h  z e r o ,  
s i n c e  t h e  l i n e  o f  t e x t  t e r m i n a t o r  i s  z e r o ,  t h i s  m e a n s  t h e  
l a s t  c e n t r a l  m e m o r y  w o r d  o f  t h i s  l i n e  i s  z e r o ,  

D ,  H a n d l i n g  o f  C o l o n s  

P r o b l e m s  a r e  r a m p a n t  w h e n  t h e  c o l o n  c h a r a c t e r  i s  u s e d .  T h i s  
i s  b e c a u s e  t h e  d i s p l a y  c o d e  v a l u e  f o r  t n e  c o l o n  i s  t h e  6 - b i t  
v a l u e  z e r o ,  a n d  t h e  l i n e  o f  t e x t  t e r m i n a t o r  a n d  w o r d  p a d d i n g  
a r e  a l s o  z e r o ,  i t  i s  i m p o s s i b l e  t o  h a v e  t w o  c o l o n s  i n  t h e  
l a s t  t w o  c h a r a c t e r  p o s i t i o n s  o f  a  c e n t r a l  m e m o r y  w o r d .  T h i s  
i s  b e c a u s e  i t  w o u l a  b e  i n t e r p r e t e d  a s  t h e  l i n e  o f  t e x t  
t e r m i n a t o r ,  a  s p e c i a l  c a s e  o c c u r s  w h e n  o n e  o r  m o r e  c o l o n s  
a r e  t h e  l a s t  v a l i d  c h a r a c t e r s  i n  a  l i n e .  I n  t h i s  c a s e ,  t h e  
c o l o n s  w o u l d  b e  i n t e r p r e t e d  a s  w o r d  p a d d i n g  a n d  n o t  v a l i d  
c h a r a c t e r s .  T h e  t e c h n i o u e  u s e d  t o  a v o i d  t h i s  p r o b l e m  i s  t o  
f o l l o w  t h e  c o l o n  o r  c o l o n s  w i t h  a  b l a n k .  T h i s  i s  d o n e  e v e n  
i f  i t  f o r c e s  t h e  u s e  o f  a n o t h e r  c e n t r a l  m e m o r y  w o r d  t o  h o l d  
t h e  l i n e  o f  t e x t  t e r m i n a t o r ,  

V .  D A T A  C O N V E R S I O N  P R O C E D U R E S  

A .  R e q u i r e m e n t s  o f  t h e  D a t a  C o n v e r s i o n  P r o c e d u r e  

T h i s  a d d e n d u m  g i v e s  t h e  r u l e s  t h e  E L F  m u s t  f o l l o w  w h e n  d o i n g  
a  g e n e r a l i z e d  t e x t  f i l e  t r a n s f e r  b e t w e e n  t h e  l o c a l  C p C  6 6 0 0  
a n d  a  r e m o t e  h o s t .  T h e  f o l l o w i n g  s e c t i o n s  d e s c r i b e  t h e  
p r o c e d u r e  n e e d e d  t o  c o n v e r t  b e t w e e n  C D C  6 6 0 0  d i s p l a y  c o d e  
a n d  A S C I I  c o d e  u s e d  t o  t r a n s m i t  c h a r a c t e r s  o v e r  t h e  n e t w o r k .  
T h e  f o l l o w i n g  r e q u i r e m e n t s  a r e  p l a c e d  o n  t h e s e  p r o c e s s e s :  

6 6  
F O R  O F F I C I A L  U S E  O N L Y  



R J C  1 9 - M A Y - 7 5  0 6 : 0 7  3 2 5 3 9  
F O P  O F F I C I A L  U S E  O N L Y  

P F - B - b  3 1 4 3  

T h e s e  p r o c e d u r e s  m u s t  c o m p l y  w i t h  t h e  r e q u i r e m e n t s  o f  t h e  
o r i g i n a l  s p e c i f i c a t i o n .  

T h e s e  p r o c e d u r e s  m u s t  i m p l e m e n t  t h e  C D C  6 6 0 0  s t a n d a r d s  
f o r  t e x t  f i l e s  a s  g i v e n  i n  S e c t i o n  I V ,  

T h e s e  p r o c e d u r e s  m u s t  b e  i n v e r t i b l e ;  t h a t  i s ,  i f  a  t e x t  
f i l e  w a s  s e n t  t o  a n o t h e r  A F S C  C D C  6 6 0 0  u s i n g  t h i s  
g e n e r a l i z e d  t e x t  f i i e  t r a n s f e r  m e t h o d *  t h e  f i l e  a t  t h e  
r e c e i v i n g  e n d  s h o u l d  b e  a n  e x a c t  c o p y  o f  t h e  o r i g i n a l  
f i l e ,  

B ,  B u f f e r  S i z e s  

W h e n  t h e  E L F  s e n d s  a b l o c k  o f  F T P  d a t a  t o  t h e  C D C  6 6 0 0  i t  
m u s t  s e n a  a  b l o c k  t h a t  i s  a n  i n t e g r a l  n u m b e r  o f  b u f f e r  
u n i t s ,  u n l e s s  t h e  F O R  o r  E O F  b i t  i s  s e t  i n  t h e  d a t a  b l o c k  
d e s c r i p t o r .  A  b u f f e r  u n i t  i s  d e f i n e d  i n  t h e  o r i g i n a l  
s p e c i f i c a t i o n  a n a  i t s  s i z e  w a s  s e t  a t  3 2 0  1 2 - b i t  b y t e s ,  
w h e n  d e a l i n g  w i t h  t e x t  f i l e s ,  t h i s  b u f f e r  u n i t  m u s t  b e  
s u b d i v i d e d  i n t o  6 4  5 - b y t e  s e c t i o n s  t h a t  c o r r e s p o n d  t o  t h e  
C D C  6 6 0 0  c e n t r a l  m e m o r y  w o r d ,  

& n  a d d i t i o n a l  r e q u i r e m e n t  i n  t h e  c a s e  o f  t e x t  f i l e  t r a n s f e r s  
w h e n  t h e  E Q R  o r  E O F  b i t  i s  s e t  i n  t h e  d a t a  b l o c k  d e s c r i p t o r  
i s  t h a t  t h e  d a t a  b l o c k  c o n t a i n  a n  i n t e g r a l  n u m b e r  o f  w o r d s .  
T h i s  r e q u i r e m e n t  w i l l  b e c o m e  e v i d e n t  i n  s e c t i o n  V . F ,  

C ,  L i n e  o f  T e x t  T e r m i n a t o r  

1 .  D i s p l a y  C o d e  L i n e  o f  T e x t  T e r m i n a t o r  

T h e  l i n e  o f  t e x t  t e r m i n a t o r  i s  u s e d  b y  t h e  C D C  6 6 0 0  t o  
d e t e r m i n e  t h e  e n d  o f  a  t e x t  l i n e .  T h e  l i n e  o f  t e x t  
t e r m i n a t o r  i s  d e f i n e d  b y  t h e  E L F  t h e  s a m e  a s  i t  i s  d e f i n e d  
b y  t h e  C D C  6 6 0 0  i n  s e c t i o n  I V . B ;  t h a t  i s ,  i f  t h e  l a s t  b y t e  
o f  a  w o r d  i s  z e r o ,  t h a t  b y t e  i s  a  l i n e  o f  t e x t  t e r m i n a t o r .  

2 ,  A S C I I  L i n e  o f  T e x t  T e r m i n a t o r  

U n d e r  t h e  A S C I I  d a t a  r e p r e s e n t a t i o n  t y p e ,  t h e  t w o  A S C I I  
c h a r a c t e r  s e q u e n c e  c ' R L F  i s  t h e  u n e  o f  t e x t  t e r m i n a t o r ,  

D ,  C o d e  C o n v e r s i o n  T a b l e  

T h e  E L F  s h o u l d  u s e  t h e  c o d e  c o n v e r s i o n  t a b l e  i n  s e c t i o n  
I I , H , 4  i n  t h e  o r i g i n a l  s p e c i f i c a t i o n .  W h e n  c o n v e r t i n g  f r o m  
d i s p l a y  c o d e  t o  A S C I I  c o d e ,  i f  t h e r e  a r e  m o r e  t h a n  o n e  A S C I I  
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values listed, the first value listed should be used. When 
converting from ASCii to display code, the values outside 
the range of hexadecimal 20 to 7E have no counterpart in 
display code and should pe discarded. Only the CRLF 
sequence has meaning from the range of characters to be 
discarded, 

E. Display Code to ASCII Conversion Procedures 

When the ELF receives a block of data from the CDC 6600 that 
is for a text file transfer it should handle the data in 5 
byte woro groups. The ELF should first examine the present 
word to see if the last byte is zero; that is, does the word 
contain a line of text terminator. 

If the word does not contain a line of text terminator, each 
character should be converted to ASCII using the conversion 
table and procedure referenced in Section V,D. The AScII 
characters are then placed in a buffer to be transmitted to 
the remote host. If the last character in the word is zero, 
a special case may occur. This is explained in the last 
paragraph of this section. 

If the word does contain a line of text terminator* the ELF 
should begin at the last character in the word and work 
backwards until it finds a non-zero character, When a 
non-zero character is found, the characters from the 
beginning of the word through the last non-zero character 
found are converted to ASCII, as above, and placed in a 
buffer to be transmitted to the remote host. An ASCII line 
of text terminator is then placed in the buffer. 

It is possible that the entire word that contains the 
display code line of text terminator could be zero. In this 
case, the last character of the previous word must be 
checked for display code zero. If it is zero, this 
character is word padding and not a display colon; the ASCII 
colon that has been placed in the buffer to be transmitted 
must be removed. The ASCII line of text terminator should 
be placed in the buffer. 

F. ASCII to Display Code Conversion Procedures 

When the ELF receives a block of data from the remote host 
that is for a text file transfer, each character should be 
converted to display code using the conversion table and 
procedure referenced in section v.D. The display code 
characters are placed in a buffer for later transmission to 
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t h e  C D C  6 6 0 0 .  W h e n  t h e  A S C I I  l i n e  o f  t e x t  t e r m i n a t o r  i s  
d e t e c t e d *  t h e  E L F  m u s t  s e t  u p  a  p r o p e r  C D C  6 6 0 0  t e x t  l i n e .  

I f  t h e  l a s t  v a l i d  A S C I I  c h a r a c t e r  t h a t  t h e  E L F  r e c e i v e d  
b e f o r e  a  l i n e  o f  t e x t  t e r m i n a t o r  w a s  a  c o l o n ,  t h e  E L F  s h o u l d  
i n s e r t  a n  o c t a l  5 5 ,  a  d i s p l a y  c o d e  b l a n k ,  i n  t h e  b u f f e r  
a f t e r  t h e  d i s p l a y  c o d e  c o l o n .  

T h e  E L F  p a d s  t h e  r e m a i n d e r ,  i f  a n y ,  o f  t h e  w o r d  w i t h  b i n a r y  
z e r o s .  I f  t n e  p r e s e n t  w o r d  d o e s  n o t  h a v e  1 2  b i t s  o f  b i n a r y  
z e r o  i n  t h e  l a s t  b y t e  o f  t h e  w o r d ,  a n o t h e r  w o r d  o f  b i n a r y  
z e r o  m u s t  b e  p l a c e d  i n  t h e  b u f f e r .  

A  s p e c i a l  c a s e  t h a t  m u s t  b e  h a n d l e d  b y  t h e  E L F  s o f t w a r e  i s  
w h e n  t h e  E L F  r e c e i v e s  t w o  s u c c e s s i v e  A S C I I  c o l o n s  f r o m  t h e  
n e t w o r k  t h a t  w i l l  b e  p l a c e d  i n  t h e  l a s t  t w o  c h a r a c t e r  
p o s i t i o n s  o f  a  w o r d .  T h i s  w o u l d  b e  i n t e r p r e t e d  a s  a  l i n e  o f  
t e x t  t e r m i n a t o r  b y  t h e  C D C  6 6 0 0 .  T h e  c h o i c e  m u s t  b e  m a d e  
b e t w e e n  p r e s e r v i n g  t h e  l i n e  s t r u c t u r e  o r  c h a n g i n g  a  
c h a r a c t e r .  T h e  l i n e  s t r u c t u r e  w i l l  b e  p r e s e r v e d .  T h e  E L F  
s h o u l d  c h a n g e  t h e  c o l o n  i n  t h e  l a s t  c h a r a c t e r  p o s i t i o n  o f  
t h e  w o r d  t o  a n  o c t a l  5 5 ,  a  d i s p l a y  c o d e  b l a n k .  

T h e r e  i s  n o  r e s t r i c t i o n  t h a t  t h e  l a s t  w o r d  o f  a  b u f f e r  u n i t  
m u s t  c o n t a i n  a  l i n e  o f  t e x t  t e r m i n a t o r .  T h e  b u f f e r  u n i t  
s i z e  i s  j u s t  e q u a l  t o  t h e  d i s k  s e c t o r  s i z e  o n  t h e  C D C  6 6 0 0  
a n d  h a s  n o  r e l a t i o n  t o  t h e  s i z e  o f  a  p a r t i c u l a r  l i n e .  
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REPORT ON TELECONFERENCING PANEL 1 

REPORT t a  

The teleconferencing session of the Airlie house conference on 
telecommunications policy consisted of three presentations and 
one overview by a discussant. The chairman opened the meeting 
by noting that this particular panel was a logical wrap up to 
several ether ones that had touched upon the concept of 
teleconferencing during the conference. These sessions included 
those on electronic newspapers* electronic mail* satellite and 
interactive cable t.v. telecommunications. These previous 
sessions reviewed both the technology and tvso types of impacts 
that can be expected through the use of teleconferencing 
systems. The chairman also noted that this discussion of 
teleconferencing was closely related to another area of 
telecommunications research: that of attempting to examine the 
potential impacts that may arise from the trade-offs between 
travel and communications in the future. lal 

Roger Hough of the Stanford Research Insitute began the 
presentations with an overview of a number of voice and video 
teleconferencing systems that currently exist in Europe, 
Canada* japan, Australia, and the united states. This review is 
based upon a Current S.R.I, review of teleconferencing for the 
National science foundation. Hough's presentation sparKed a 
number of auestlons from the audience regarding details on the 
various systems he reviewed. The basic similarity of many of 
the videc systems was noted as well as the difficulty of 
attaining realistic cost/benefit trade-offs on these systems, 
on the other hand, the audio systems often do meet cost/benefit 
analyses and several have become used in operational 
environments in Canada and the U.K. Part of the discussion in 
this area of Hough's presentation centered around the value of 
speaker identification capabilities for audio systems. Ia2 

Maxine Rcckoff of- H.E.W. continued the discussion of existinq 
teleconferencing systems with a review of a series of 
experimental radical teleconferencing systems that have been 
tested in a variety of medical situations. She noted that the 
systems cften optimize the time of the patient verses that of 
the medical workers. This is , of course, the opposite to 
today's conditions in the medical field in general,This could 
lead to resistance over the long term to the widespread 
implementation of these systems, la3 

Rockoff discussed how medical teleconferencing systems are used 
to fulfill a variety of medical communications needs. 
Consultation between various types of physicians (generalists 
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and specialists) and between other medical personnel and 
physicians hav e  been augmented in several experiments funded by 
H.E.W. Supervision of various medical tasks by a remote 
professional is another application of medical 
teleconferencing. One case example presented was the 
preparation of prescriptions by an assistant and supervised by 
a pharmacist in a remote hospital, xelemedicine is a form of 
teleconferencing that directly involves the patient. Several 
experiments in this area nave been undertaken. Other uses of 
teleconferencing involved tne routine but important activities 
of administration, management, education, and training. Fockoff 
concluded by noting that while most of the systems reviewed in 
her presentation were visual in nature , an integrated approach 
to medical teiecor.ferencing is required in the future so that 
the various medical needs fop communications can be served by a 
variety cf systems capabilities on a demand basis. Ia4 

The formal presentations were concluded by a review of the 
computer conferencing field by Larry pay of Bell Canada. Day 
noted that some of the concepts associated with computer 
conferencing had been touched upon py the earlier panel on 
electronic mail. He defined computer conferencing as : "the use 
of shared computer files, remote terminal equipment, and 
telecommunications networks to facilitate group communications 
where face-to-face contact, is either not possible or less 
desirable." He then outlined several common features associated 
with various computer conferencing systems. These features 
Include the following capabilities: shared computer files, text 
editing, synchronous and asynchronous message handling, private 
messages, anonymous messages, a permanent conference record, 
and various specialized housekeeping features, Common 
applications of computer conferencing were then discussed: 
crisis management, remote joint authorship, scientific and 
technical information exchange, conflict resolution, and policy 
research, several specific computer conferencing systems were 
reviewed and a few predictions on the future potential of 
computer conferencing were offered. Ia5 

Ed Van Vleck provided an overview of teleconferencing from a 
historical and policy perspective as he discussed the three 
presentations. He noted that 15 years ago teleconferencing was 
just a buzz word used by a few communications Drofessionals. 
The presentations had illustrated how far the field had come 
but also how far it still had to go. Most of the systems 
reviewed were experimental in nature and tew met most forms of 
cost/benefit analysis. There were few long term operational 
systems and some that had existed in the past had not survived, 
van vleck noted that most of the policy implications associated 
with teleconferencing were Peina examined in the closely 
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r e l a t e d  f i e l d  o f  p o t e n t i a l  t r a v e l / c o m m u n i c a t i o n s  t r a d e - o f f s  .  
M a n y  o f  t h e s e  p o l i c y  i s s u e s  w e r e  a l s o  a s s o c i a t e d  w i t h  t h e  
b r o a d e r  f i e l d  o f  t e l e c o m m u n i c a t i o n s  r a t h e r  t h a n  j u s t  
t e l e c o n f e r e n c i n g .  H e  b r i e f l y  s u m m a r i z e d  s o m e  o f  t h e  p o l i c y  
i s s u e s  i n  t h e  f o l l o w i n g  c a t e g o r i e s :  i m p a c t s  o n  p a t t e r n s  o f  
s o c i a l  i n t e r a c t i o n ,  t h e  p r i v a c y  i s s u e ,  i m p a c t s  o n  h o m e  l i f e ,  
f r a u d  a n d  d i s r u p t i o n  p o t e n t i a l  o f  t e l e c o n f e r e i n c i n g  s y s t e m s ,  
g o v e r n m e n t  s u b s i d y  p a t t e r n s  b e t w e e n  t h e  t r a n s p o r t a t i o n  a n d  
c o m m u n i c a t i o n s  i n d u s t r i e s ,  s e c t o r  u n e m p l o y m e n t ,  a n d  r e g u l a t o r y  
s y s t e m  i m p a c t s ,  l a b  

T h e  d i s c u s s i o n  t h a t  f o l l o w e d  r a n g e d  o v e r  a  w i d e  r a n a e  o f  
i s s u e s .  S o m e  q u e s t i o n e r s  s o u g h t  f u r t h e r  i n f o r m a t i o n  o n  v a r i o u s  
t e l e c o n f e r e n c i n g  s y s t e m s  r e v i e w e d  e a r l i e r .  O t h e r s  r e l a t e d  
v a r i o u s  e x p e r i m e n t s  a n d  a n e c d o t a l  e x p e r i e n c e  a s s o c i a t e d  w i t h  
t h e  a t t e m p t s  t o  u s e  a n d  e v a l u a t e  t e l e c o n f e r e n c i n g  s y s t e m s .  T h e  
p o l i c y  i s s u e s  a s s o c i a t e d  w i t h  t e l e c o n f e r e n c i n g  w e r e  a l s o  
a d d r e s s e e .  T h e  c h a i r m a n  c l o s e d  b y  n o t i n g  t h a t  t h e  l a r g e  
a t t e n d a n c e  a n d  v i g o r o u s  a u e s t i o n  p e r i o d  i n  i t s e l f  i n d i c a t e d  
t h a t  t e l e c o n f e r e n c i n g  w a s  a  s u b j e c t  o f  g r e a t  i n t e r e s t  t o  t h o s e  
a s s o c i a t e d  w i t h  t e l e c o m m u n i c a t  i o n s  p o l i c y  r e s e a r c h ,  l a 7  

A B S T R A C T S  l b  

I n t e r n a t i o n a l  T e i e c o n i e r e n c i n d  

R o g e r  H o u g h  l b 2  

T e l e c o n f e r e n c i n g  I s  a  t o p i c  t h a t  i s  o f t e n  t a l k e d  o r  w r i t t e n  
a b o u t  j n  ( g e n e r a l i t i e s .  A t  t h e  o p p o s i t e  e n d  o f  t h e  s p e c t r u m ,  t p e  
t e c h n i c a l  o r  o p e r a t i o n a l  a s p e c t s  o f  n a r t i c u l a r  s y s t e m s  a r e  
d i s c u s s e d  o r  p r o m o t e d .  H o w e v e r ,  m o s t  o f  u s  d o  n o t  h a v e  a n  
a w a r e n e s s  o f  t h e  s c o o e  o f  t e l e c o n f e r e n c i n g  a s  i t  i s  p r a c t i c e d  
t o d a y  a r o u n d  t h e  w o r l d .  T h i s  p a p e r  r e v i e w s  t h e  r e s u l t s  o f  a  
r e c e n t  s t u d y  s p o n s o r e d  b y  t h e  N a t i o n a l  S c i e n c e  F o u n d a t i o n  t h a t  
a t t e m p t e d  t o  d e t e r m i n e  t h e  s t a t u s  o f  t e l e c o n f e r e n c i n g  i n  t h e  
" r e a l  w o r l d " .  T h e  s t u d y  e x a m i n e s  v o i c e ,  v i s u a l ,  a n a  c o m o u t e r  
t e l e c o n f e r e n c i n g  o n  a n  i n t e r n a t i o n a l  s c a l e  a s  i t  i s  p r a c t i c e d  
i n  b u s i n e s s ,  g o v e r n m e n t ,  a n d  e d u c a t i o n a l  i n s t i t u t i o n s .  T h i s  
p a p e r  w i l l  p r e s e n t  a  s a m p l i n g  o f  t h e  u s u a l  a n d  u n u s u a l  
a p p l i c a t i o n s  a n d  e x p e r i e n c e s  w i t h  t h e  v a r i o u s  f o r m s  o f  
t e l e c o n f e r e n c i n g  i n  t h e  a b o v e  i n s t i t u t i o n s ,  l b 3  

M e d i c a l  T e l e c o n f e r e n c i n g  l b 4  

M a x f n e  L .  R o c k o f f  l b 5  

T h e  u t i l i t y  o f  b r o a a - b a n d  i n t e r a c t i v e  t w o - w a y  v i s u a l  
t e l e c o m m u n i c a t i o n  h a s  b e e n  a s s e s s e d  i n  a  w i d e  v a r i e t y  o f  
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h e a l t h - c a r e  d e l i v e r y  s e t t i n g s  i n  s e v e n  e x p l o r a t o r y  p r o j e c t s  
f u n d e d  b y  t h e  B u r e a u  o f  H e a l t h  S e r v i c e s  R e s e a r c h ,  D e p a r t m e n t  o f  
H e a l t n ,  E d u c a t i o n ,  a n a  w e l f a r e .  T h e s e  p r o j e c t s  a r e  b r i e f l y _  
s u m m a r i z e d  a n d  c o m m u n i c a t i o n s  e v e n t s  a r e  c l a s s i f i e d  i n t o  f i v e  
e x h a u s t i v e  b u t  n o t  m u t u a l l y  e x c l u s i v e  c a t e g o r i e s :  c o n s u l t a t i o n ,  
s u p e r v i s i o n ,  c i r e c t .  p a t i e n t  c a r e ( t e l e m e d i c i n e ) ,  a d m i n i s t a t i o n  
a n d  m a n a g e m e n t ,  a n d  e d u c a t i o n  a n d  t r a i n i n g .  T e c h n i c a l  a n d  h u m a n  
f a c t o r s  t o  b e  c o n s i d e r e d  i n  t n e  d e s i g n  o f  a  v i s u a l  
t e l e c o m m u n i c a t i o n  s y s t e m  a r e  i d e n t i f i e d .  T r a d e - o f f s  a v a i l a b l e  
a m o n g  t h e m  a r e  d i s c u s s e d ,  s u c h  a s  r e s o l u t i o n  f o r  r e m o t e  
c o n t r o l s  a n d  f r a m e  r a t e .  T h e  i m p a c t  o f  v i s u a l  t e l e c o m m u n i c a t i o n  
o n  t h e  o f t e n  c o m p e t i t i v e  p e r f o r m a n c e  g o a l s  o f  t h e  h e a l t h - c a r e  
s y s t e m  i s  d i s c u s s e d ,  e . g . ,  r a n d o m  v i d e o  c o n s u l t a t i o n s  m a y  
s i m u l t a n e o u s l y  d e c r e a s e  p h y s i c i a n  p r o d u c t i v i t y  a n d  p a t i e n t  
i n c o n v e n i e n c e .  T h e  p a p e r  c o n c l u d e s  b y  s u g q e s t i n a  d i r e c t i o n s  f o r  
f u t u r e  r e s e a r c h  a n d  b y  n o t i n g  t h a t  b r o a d - b a n d  v i d e o  i s  b u t  o n e  
a m o n g  m a r y  t e c h n o l o g i c a l ,  o r g a n i z a t i o n a l ,  m a n p o w e r ,  a n d  o t h e r  
o p t i o n s  a v a i l a b l e  t o  t h o s e  w h o  s e e k  s o l u t i o n s  t o  t h e  p r o b l e m s  
o f  h e a l t h - c a r e  d e l i v e r y .  

C o m p u t e r  C o n f e r e n c i n g  l b 7  

L a w r e n c e  H ,  D a y  1  b 8  

T h i s  o a p e r  r e v i e w s  t h e  r a p i d l y  d e v e l o p i n g  f i e l d  o f  c o m p u t e r  
c o n f e r e n c i n g .  I t  b e g i n s  w i t h  a  h i s t o r i c a l  o v e r v i e w  o f  t g e  e a r l y  
a c t i v i t i e s  a t  t h e  o f f i c e  o f  E m e r g e n c y  p r e p a r e d n e s s  ( E x e c u t i v e  
O f f i c e  c f  t h e  p r e s i d e n t )  a n d  T h e  I n s t i t u t e  f o r  t h e  F u t u r e .  T h e  
b a s i c  f e a t u r e s  t h a t  a r e  a v a i l a b l e  o n  m o s t  c o m p u t e r  c o n f e r e n c i n g  
s y s t e m s  a r e  d e s c r i b e d  .  T h i s  i s  f o l l o w e d  b y  a n  e x a m i n a t i o n  o f  
t h e  s p e c i f i c  f e a t u r e s  o f  t h e  s y s t e m s  d e v e l o p e d  a t  O E P  a n d  I F ' I F ,  
T h e  r e l e v a n t  f e a t u r e s  o f  t h e  A u g m e n t a t i o n  R e s e a r c h  C e n t e r  
c o m p u t e r  d e v e l o p e d  a t  t h e  S t a n f o r d  R e s e a r c h  i n s t i t u t e  a r e  a l s o  
r e v i e w e d .  

T h e  n e x t  s e c t i o n  o f  t h e  p a p e r  r e v i e w s  t h e  v a r i o u s  t y p e s  o f  
a p p l i c a t i o n s  f o r  c o m p u t e r  c o n f e r e n c i n g .  T h e s e  i n c l u d e :  c r i s i s  
m a n a g e m e n t ,  r e m o t e  j o i n t  a u t h o r s h i p ,  i n f o r m a t i o n  s h a r i n g ,  
c o n f l i c t  r e s o l u t i o n ,  t a b o o  d i s c u s s i o n s ,  a n d  p o l i c y  r e s e a r c h .  
T h e  i m p l i c a t i o n s  f o r  t h e  u s e  o f  c o m p u t e r  c o n f e r e n c i n g  o n  a n  
i n t e r n a t i o n a l  s c a l e  a r e  a l s o  d i s c u s s e d :  i n t e r n a t i o n a l  
t e c h n o l o g y  t r a n s f e r ,  i n t e r n a t i o n a l  c o l l a b o r a t i o n ,  i n t e r n a t i o n a l  
p o l i c y  d e t e r m i n a t i o n ,  a n d  a p p l i c a t i o n s  f o r  t h e  L e s s  D e v e l o p e d  
C o u n t r i e s  .  I b l 0  

T h e  T h i r d  s e c t i o n  o f  t h e  p a p e r  i l l u s t r a t e s  h o w  c o m p u t e r  
c o n f e r e n c i n g  l e n d s  i t s e l f  t o  p o s t  a n a l y s i s  o f  t h e  d y n a m i c s  o f  a  
p a r t i c u l a r  c o n f e r e n c e .  T h e  p a p e r  c o n c l u d e s  w i t h  a n  a n a l y s i s  o f  
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s o m e  o f  t n e  p r o b l e m  a r e a s  t h a t  w i l l  h a v e  t o  b e  r e s o l v e d  b e f o r e  
c o m p u t e r  c o n f e r e n c i n g  b e c o m e s  a  w i d e s p r e a d  t o o l .  l b l l  
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DCE 19-MAY-75 12:29 32544 
The NSF/OSIS EFC proiect for SPI is still alive 

Via a flurry c f calls ever the past five days/ we've determined that 
there is still life in the prospects of gettinq the NSF/OSIS EPC 
Project going at SRI. Here is the orief history of recent events: 1 

At some point/ like over a month ago/ Tom Humphrey and Dave Brown 
came to the understanding that cSlS, having accepted the revised 
proposal/ was countering with a plan to ask us to run the project 
at about half budget. la 

The processing had aotten into some sort of loop back at NSF, 
and we had yet to hear from their contracts people to start the 
negotiations* tne expectation here was that when we did/ we'd 
learn abcut the extent of their proposed funding-level 
reduction. lal 

At some later time, Stew elake informed Tom that tne institute 
haa to withdraw its offer to contribute the capital equipment to 
that project/ as had been set UP under the "cost sharing" that the 
program solicitation required for the EPC proposal, since tne 
proposal-offer period had elapsed/ SPI was no lonqer legally 
obligated; we could simply "withdraw our offer to do the work." lb 

Tom and Dave Brown and Norm Nielsen and I concluded that these 
two cut-backs effectively knocked out our getting the EPC Project* 
we turned cur energy towards organizing the DDPCS Community. lc 

Last week I (finally) reached Dr. narold Bamford of NSf'S OSIS, the 
man who formulated the EPc concept and with whom we've done all of 
the associatea communication to date. I gave him the news about the 
institute's not being able to come up with the cash. ] talked 
perhaps 10 minutes and bad to qo to other things; because this hadn't 
been enough talking/ i called back the next day, w e  talked for 
another ten minutes/ and arranged for a longer talk soon. Saturday i 
talked with him for over an hour. Here is the essence of the new 
information: 2 

He apparently hadn't planned to cut the project's funds -- what 
ne did was to schedule the funding in two lot s, $ 150K from FY75 
and $i45k from FY76 (by August) funding, 2a 

Bamford mentioned that this contract had been put into a new 
contract-administrative category/ called a "cooperative 
agreement," and that it was due to tneir own internal problems in 
getting this approach to work that the delay had occurred, NSF 
has decided to give up on that approach, and was turning to a more 
standard arrangement, 2b 

He appeared to be very disappointed at losing an important piece 
of his plan. He urqed us to consider any way that we could for 

1 
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T h e  N S F / O S I S  E P C  p r o j e c t  f o r  S P I  i s  s t i l l  a l i v e  

a l t e r i n g  o u r  p r o p o s a l  i n  a  w a y  t h a t  c o u l d  b o t h  m e e t  t h e  
I n s t i t u t e ' s  f i n a n c i a l  c o n d i t i o n s  a n d  N S F ' s  l e g a l  o b l i g a t i o n  ( s i n c e  
t h e i r  p r o g r a m  s o l i c i t a i o n  h a d  e x p l i c t l y  s p e c i f i e d  t h a t  t h e  E P C  
P r o j e c t  w o u l d  h a v e  t o  b e  a  c o s t - s h a r e d  o n e ,  t h e r e  w a s  n o  w a y  t h a t  
h e  c o u l d  l e t  u s  o f f  t h e  h o o k ) ,  2 c  

H e  p o i n t e d  o u t  t h a t  t h e  $ 1 2 0 - o r - s o  K  w a s  q u i t e  a  s t e e p  b i t  o f  
c o s t  s h a r i n g ,  m o r e  t h a n  w o u l d  b e  r e q u i r e d  t o  m e e t  t h e  s p i r i t  o f  
t h e  r e q u i r e m e n t ?  b u t ,  z e r o  w a s  t o o  s m a l l .  2 c i  

H e  d i d n ' t  s a y  w h a t  t h e i r  m i n i m u m  w o u l d  b e ,  b u t  i t  i s  c l e a r  
t h a t  n e ' e  l i k e  u s  t o  m a k e  a  n e w  o f f e r i n g .  H e  p o i n t e d  o u t  t h a t  
t h e  c o s t s  b e i n g  s h a r e s  d i d n ' t  h a v e  t o  a p p e a r  a s  c a s h  o u t l a y  - -
a n y  r e a s o n a b l e  b e n e f i t  g i v e n  b y  S R I  t o  t h e  p r o j e c t  c o u l d  b e  
c o u n t e d ,  s u c h  a s  o v e r h e a d  l a b o r ,  f r e e  u s e  o f  p r o p r i e t a r y  t h i n g s  
( e . g .  p e r h a p s  t h e  i n s t i t u t ' s  s e l f - p a i d  d o c u m e n t - p r o d u c t i o n  
s t u d y ,  i f  t h e  r e s u l t s  c o n t r i b u t e  s i g n i f i c a t l y  t o  t h e  p r o j e c t ,  
c o u l d  p r o v i d e  s o m e  " c o s t - s h a r i n g "  v a l u e ? ) ,  e t c .  2 c 2  

H e  a l s o  m e n t i o n e d  t h a t ,  i f  t h e  t o t a l  r e s o u r c e s  a v a i l a b l e  t o  
t h e  P r o j e c t ,  w e r e  t h u s  r e d u c e d  b y  a  l o w e r  c o n t r i b u t i o n  f r o m  S R I ,  
t h e y  c o u l d  c o n s i d e r  p u t t i n g  i n  a  b i t  m o r e  m o n e y  i f  t h e  
s u c c e s s f u l  p r o j e c t  c o m p l e t i o n  r e a u i r e d  i t .  2 c 3  

H e  f u r t h e r  s t a t e d  t h a t ,  i f  w e  w a n t e d  t o  t r y  a l t e r i n g  o u r  
p r o p o s a l ,  t h a t  h e  c o u l d  r e - p r o g r a m  h i s  f u n d s  i n  s u c h  a .  w a y  a s  t o  
h a n g  o n  t o  t h e  w h o l e  $ 2 9 5 k  i n t o  F Y 7 6  i n  c a s e  w e  c o u l d  c o m e  t o  
t e r m s ,  2 0  

I  e x p l a i n e d  t h e  m u l t i - p a r t i c i p a n t  a p p r o a c h  t h a t  w e  w e r e  e x p l i c t l y  
p u r s u i n g ,  a n d  h o w  w e  f i g u r e d  t n a t  t h e r e  w o u l d  b e  l a r g e r  r e s o u r c e s  
a v a i l a b l e  i n  t h e  t e c h n i c a l  d o c u m e n t a t i o n  a p p l i c a t i o n s  t o  p a y  f o r  
t h e  e x p e c t e d  l a r g e  d e v e l o p m e n t ,  c o s t s  o f  t h e  f u l l  D D P C  S y s t e m ,  H e  
p e r c e i v e s  t h e  l o g i c ,  b u t  s a i d  t h a t  t h e y  w e r e  c o m m i t t e d  t o  w o r k i n g  
w i t h  p r o f e s s i o n a l  j o u r n a l s .  2 e  

W e  l e f t  i t  ( 1  t h i n k )  t h a t  h e ' d  b e  a u i t e  w i l l i n g  t o  c o n s i d e r  
t h e  p a c i n g  a n d  s t a g i n g  o f  h i s  j o u r n a l - o r i e n t e d  E P C  t o  m a x i m i z e  
t h e  p a y o f t  t h a t  c o u l d  b e  a c h i e v e d  t h r o u g h  c o o p e r a t i v e  s h a r i n g  
o f  d e v e l o p m e n t s  a n d  e x p e r i e n c e  w i t h  a n y  D D P C S  c o m m u n i t y  t h a t  w e  
g o t  g o i n g ,  2 e l  

I  t h i n k ,  i n  e f f e c t . ,  t h a t  h e ' d  i m p l i c i t l y  g o  a l o n g  w i t h  h i s  E P C  
a c t i v i t y  b e i n g  a  p a r t  o f  t h a t  C o m m u n i t y .  I ' d  v e r y  m u c n  l i k e  t o  
s e e  o u r  r e - f o r m u l a t i o n  o f  a n  a p p r o a c h  f o r  t h e i r  E P C  t a k e  t h i s  
i n t o  a c c o u n t .  W e  d i d  d i s c u s s  s o m e  r e l a t e d  p o s s i b i l i t i e s ;  f o r  
i n s t a n c e ,  t h a t  O C R  e a u i p m e n t  c o u l d  b e  t e s t e d  a t  a  l a t e r  s t a g e ,  
e t c . ,  r e c o g n i z i n g  t h a t  t h e  m o r e  c r i t i c a l  P a r t s  o f  t h e  
e x p e r i m e n t  h a d  t o  d o  w i t h  h o w  t h e  u s e r s  t o o k  t o  t h e  t e c h n i q u e s ,  

2 



D C E  1 9 - M A Y - 7 5  1 2 : 2 9  3 2 5 4 4  
T h e  N S F / O S I S  E F C  p r o j e c t  f o r  S F I  i s  s t i l l  a l i v e  

a n d  w h e t h e r  w h e n  t h e  r e s u l t i n g  m e t h o d o l o g i e s  w e r e  w o r k e d  o u t ,  
t h e  c o s t s  a n d  b e n e f i t s  c o u l d  r e a s o n a b l y  b e  a s s e s s e d .  N o t e  t h a t  
t h e  c o s t s  w o u l d n ' t  h a v e  t o  b e  t h o s e  a s s o c i a t e d  w i t h  t h e  
p a r t i c u l a r  m e a n s  b y  w h i c h  t h e  s u p p o r t i n g  s e r v i c e s  w e r e  p r o v i d e d  
w h e n  t h e  u s e r s '  s y s t e m s  w e r e  e x p e r i m e n t e d  w i t h ,  b u t  c o u l d  
p e r t a i n  t o  e n g i n e e r i n g  e v a l u a t i o n s  o f  c o s t s  u n d e r  w h a t e v e r  
l i m i t e d - p u r p o s e  s e r v i c e - s y s t e m  d e s i g n  s t i p u l a t i o n s  w e r e  
d e s i r e d .  2 e 2  

D a v e  B r o w n  a n c  I  t a l k e d  b r i e f l y  o n  t h e  p h o n e  a f t e r w a r d s .  W e  a g r e e d  
t h a t  w e ' d  a s k  E a m f o r d  t o  s a v e  o u r  f u n d t n o  f o r  e a r l y  F Y 7 6 ,  a n d  t o  
c o u n t  o n  o u r  t r y i n g  t o  c o m e  b a c k  w i t h  a  a n  a l t e r e d  p r o p o s a l  t h a t  
c o u l d  m e e t  t h e i r  c o s t - s h a r i n g  r e a u i r e m e n t s ,  w e ' l l  b o t h  b e  a t  t h e  
N C C  f o r  m o s t  o f  t h e  w e e k ;  w e ' l l  p l a n  t o  p i c k  u p  o n  a  r e - f o r m u l a t i o n  
s t u d y  w h e n  w e  r e t u r n ,  3  

N O T E :  i  w o u l d  v e r y  m u c h  l i k e  t o  s e e  t h i s  p r o j e c t  o e c o m e  a  r e a l  p a r t  
o f  w h a t  t o  u s  a t  S P i  i s  a n  e m e r g e n t  D Q P C S  C o m m u n i t y .  T h e  
o p p o r t u n i t y  s e e m s  r e a l ,  a n d  t h e  p a y o f f  c o u l d  b e  s i g n i f i c a n t /  b o t h  t o  
N S F  a n d  t o  o u r  C o m m u n i t y ,  4  

3 
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JMB 19-MAY-7 5 1 3 : 19 32545 
Output Processor Suggestions 

Output Processor Suggestions 1 

will set all the margins. la 

or will show a blank line between EACH STATEMENT, If 
ycu also want a blank line between each. LINE of the 
statement, also insert lb 

Headers: The header you define will start to take effect 

"on the page following the one which includes this 

directive," according to the output processor Users 

Guide, Thus, if you put the header directive in 

Statement 0 or 1 wnich print on the first Page, the first 

appearance of the header will be on the next cage (page 

2) , Ic 

Footers occur on the bottom of the page you set them, 

because they come "after" the place in the text you set 

them. The OP can't print a header until after it reads 

the statement with the directive (the next time is the 

next page), since it processes one statement at a time. Id 

THE FIX: insert the header directive (and vou can include 

the oth er initializing directives h ere too) at the end of 

the origin statement (A: 0+e), and also insert the 

directive to Paginate at the End of this statement. 

Thus the next page will begin with statement one and have 

the header on it; the origin will be on a page by itself 

(which is usually allrignt with me since that technical 

garbage looks funny at the top of a report--I threw the 

origin page away). Now, if you are still using the 



J M B  1 9 - M A Y - 7 5  1 . 3 :  1 9  3 2 5 4 5  
O u t p u t  P r o c e s s o r  S u g g e s t i o n s  

n o r m a l  f o o t e r  w h i c h  c o n t a i n s  p a g e  n u m b e r s ,  y o u  p r o b a b l y  

w a n t  y o u r  o r i g i n  s t a t e m e n t  p a g e  t o  b e  n u m b e r e d  " 0 "  r a t h e r  

t h a n  " 1 "  s o  t h a t  t h e  f i r s t  f u l l  p a g e  w i l l  b e  n u m b e r e d  

" 1 " ,  I f  s o ,  i n c l u d e  i n  t h e  o r i g i n  s t a t e m e n t  t h e  

d i r e c t i v e  t o  s e t  t h a t  p a g e  N u m b e r  t o  z e r o ,  l e  

1 



J M g  1 9 - M A Y - 7 5  1 3 ; 1 9  3 2 5 4 5  
O u t p u t  P r o c e s s o r  S u g g e s t i o n s  

I n  s u m m a r y ,  m y  s u g g e s t i o n  i s  t o  I n s e r t  t h e  f o l l o w i n g  T e x t  

a t  t h e  e n d  o f  y o u r  o r i g i n  s t a t e m e n t  ( A 5  0 + e ) :  I f  

C o p t :  J  l f l  

0 



J M B  1 9 - M A Y - 7 5  1  3 :  1 9  3 2 5 4 5  

a n d ,  b e f o r e  g i v i n g  t h e  o u t p u t  T e r m i n a l  c o m m a n d ,  h a v e  y o u r  

C ! *  l o c a t e d  a t .  t h e  b e g i n n i n g  o f  t h e  o r i g i n  s t a t e m e n t  ( J u m p  

t o  A d d r e s s  A :  0  C R ) ,  1 9  

F o r  T e r m i n e t  p r i n t o u t ;  l h  

O u t p u t  T e r m i n a l  O K  ( S e n d  F o r m  F e e d s ? )  N  ( S i m u l a t e ? )  Y  

( W a i t  a t  p a g e  b r e a k s ? )  N  ( G O ? )  N  ( T y p e  C A  w h e n  r e a d y ,  

C D  t o  a b o r t )  l ^ l  

N o w ,  b e f o r e  y 0 u  t y p e  a n y t h i n g  e l s e ,  m 0 v e  y 0 u r  P a g e r  u p  

m a n u a l l y  u n t i l  t h e  p r i n t  m e c h a n i s m  i s  o n e  i n c h  ( 6  l i n e s )  

A B O V E  t h e  n e x t ,  p e r f o r a t i o n  ( Y o u ' l l  h a v e  t o  g o  d o w n  t o  t h e  

p e r f o r a t i o n  a n d  t h e n  b a c k  u p  o n e  i n c h ;  y o u ' l l  s o o n  l e a r n  

t c  l i n e  i t  u p  o y  t h e  h o l e s  i n  t h e  p a p e r  v i s - a - v i s  t h e  

p l a s t i c  f l a p ) .  A f t e r  y o u  h a v e  s e t  t h e  p a p e r ,  t h e n  t y p e  

j u s t  t h e  C a r r i a g e  R e t u r n  k e y  t o  s e t  t h e  f i l e  g o i n g .  T h e  

c c t t e d  l i n e  w i l l  p r i n t  o n e  i n c h  l a t e r .  1 1  

T r y  a l l  t h i s  a n d  l e t  m e  k n o w .  I f  y o u  w a n t  f a s t e r  

r e s p o n s e s  t o  q u e s t i o n s  l i k e  t h i s  i n  t h e  f u t u r e ,  a d d r e s s  

y o u r  q u e s t i o n s  v i a  S N D M S G  t o  F e e d b a c k  a t  Q f f i c e - 1 ,  

F e e d b a c k  i s  s e t  u p  t o  a n s w e r  q u e s t i o n s  t h e  n e x t  d a y  ( I  

a c n ' t  m i n d ,  b u t  s o m e t i m e s  a m  s l o w  i n  a n s w e r i n g  m y  m a i l . ) .  l j  

1 
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Message from DAP on Memo program possibilities 

19-MAY-75 0545-PDT POTTER: ETSMEMQ (what else?) 
Distribution: MEYER, cotter 
Received at: 19-MAY-75 05:45:19 1 

Dean, 
Sorry to take so long getting back to you this time, but the 

last week was really a mess. Anyway: it's almost perfect. The 
only problem is still in the subject block, to wit: it seems to 
put only one word of the subject on each line, regardless of 
whether or not there's space available for more. the subject 
itself can be alllowed to gett quite close -- witning four spaces 
or even three - - of the "D" in "Date." 

Aside from that it's great. Overwhelmed by altruism, though, 
I am moved to ask if you've thought about mechanisms by which 
alternate formates) could be provided — like a full block, e.g.: la 

Memo for: Mr. Meyer 
Mr. Norton 
Ms, R o e 11 e r 

cc: Mr. Enoelbart 

Subject: 
Date: 
From: 

Memo formats 
19 April. 1975 
David A. Potter lal 

This is a sample of a full block memo format, it's not a format 
that's used at eTS, but I suspect that other members of the 
QFFICE-1 community might find it useful. Of course, it has the 
added advantage of being very easy to set uP« 

If you should decide to provide a full block format as an 
alternative to the standard ETS format, I'd suggest that you first 
check a standard secretarial handbook to get a really "correct" 
format...or check a standard secretary for guidance. lb 

1 



D A P  1 9 - M A Y - 7 5  1 3 : 3 0  3 2 5 4 6  
M e s s a g e  f r o m  D A P  o n  M e m o  p r o g r a m  p o s s i b i l i t i e s  

( J 3 2 5 4 6 )  1 9 - M A ¥ - 7  5  1 3 j 3 0 ; ; ; ?  T i t l e ;  A u t h o r ( s ) :  D a v i d  A .  P o t t e r / D A P ;  
D i s t r i b u t i o n :  / F E E D B A C K (  [  I N F O - O N L Y  ]  )  ;  S u b - C o l l e c t i o n s :  N I C  
F E E D B A C K ;  C l e r K :  N D M ;  



E T S  M e m o  F o r m a t t i n g  P r o g r a m  
N D M  1 9 - M A Y - 7 5  1 3 : 3 7  3 2 5 4 7  

F I L E  c e t s m e m o  %  ( C M L . S A V , )  T o  ( e t s m e m o . c m l , )  %  1  

%  D E C L A R A T I O N S  %  l a  

D E C L A R E  P A R S E F U N C T I O N  X A L  

a r i s w *  %  r e a d s  a n s w e r  c o n s t r u c t  %  l a l a  

a n s w e r <  %  f o r  a U e s t i o n s  -  r e t u r n s  0 / 1  %  l a l b  

s p ,  %  r e a a s  n e x t  c h a r ,  T R U E  i f  s p a c e  %  l a i c  

r e a d c o n f i r m #  %  r e a d s  n e x t  c h a r  i f  c a  %  l a i d  

r e a d b u g #  %  r e a a s  n e x t  c h a r  i f  B U G  %  l a l e  

r e a d o p t i o n ,  %  T R U E  i f  n e x t  c h a r  i s  o p t c h a r  %  l a l f  

r e a d r e p e a t ,  %  T R U E  i f  n e x t  c h a r  i s  r e p e a t  %  l a l g  

l o o k a n s w ,  %  T R U E  i f  n e x t  c h a r  i s  Y / C A  %  l a l h  

l o o k c c n f i r m ,  %  T R U E  i f  n e x t  c h a r  i s  C A / F E P E A T / I N S E R T  %  l a l i  

l o o k b u g #  %  T R U E  i f  n e x t  c h a r  i s  B U G  %  l a l j  

l o o k n u m #  %  T R U E  i f  n e x t  c h a r  i s  a  n u m b e r  %  l a l f c  

c l e a r n a m e ,  %  c l e a r s  t h e  n a m e  a r e a  %  l a l l  

n o t c a ;  •  %  r e a a s  n e x t  c h a r #  T R U E  i f  n o t  C A  c h a r  %  l a l m  

D E C L A R E  C O M M A N D  W O R D  l a 2  

" B R A N C H "  =  1  ,  L A 2 A  

" G R O U P "  =  2  ,  '  l a 2 b  

" P L E X "  =  3  #  l a 2 c  

" S T A T E M E N T "  =  4  ,  1 ^ 2 D  

" C H A R A C T E R "  =  5  ,  L A 2 E  

" C O N T F O L C H A R "  =  6  ,  X a 2 f  

" I N V I S I B L E "  =  7  ,  l a 2 g  

" L I N K "  S  8  ,  I A 2 H  

1 



ETS Memo Formatting program 
NDM 19-MAY-75 13:37 32547 

"DIRECTORY" = 9 , ia2i 

"PASSWORD" = 10 , la2j 

"NUMBER" = 11 / la2k 

"TEXT" = 12 , la21 

"VISIBLE" = 13 , ia2m 

"WORD" = 14 , la2n 

"FILE" = 15 , la2o 

"NEWFILEUNK" = 16 , ia2p 

"OLDFILELINK" = 17 , la2q 

"NAMFC" = 18 , la2r 

"IDENT" = 19 , la2s 

"IDENTLIST" = 20 , la2t 

"EDGE" = 21 , la2u 

"MARKER" s 22 , la2v 

"NLS" = 23 , U2w 

"ITEM" = 24 , la2x 

"ITEMNGVS" = 25 , la2y 

"SUCCESSOR" = 26 , ia2Z 

"PREDECESSOR" = 27 , la2a@ 

"UP" = 2R , la2aa 

"DOWN" = 29 , la2ah 

"HEAD" = 30 , la2ac 

"TAIL" = 31 , la2ad 

"END" = 32 , la2ae 

"BACK" = 33 , la2af 

7 



E T S  M e m o  F o r m a t t i n g  P r o g r a m  
N D M  1 9 " M A Y - 7 5  1 3 : 3 7  3 2 5 4 7  

" N E X T "  =  3 4  ,  l a 2 a g  

" O R I G I N "  s  3 5  ,  i a 2 a h  

" F I L E R E T U R N "  =  3 6  ,  l a 2 a i  

" R E T U R N "  =  3 7  ,  l a 2 a j  

" F I L E N A M E "  =  3 8  ,  l a 2 a K  

" F I R S T N A M E "  =  3 9  ,  l a 2 a l  

" N E X T N A M E "  a  4 0  ,  l a 2 a m  

" E X T N A M E "  =  4 1  ,  l a 2 a n  

" F I R S T C O N T E N T "  =  4 2  ,  l a 2 a o  

" N E X T C G N T E N T "  a  4 3  ,  l a 2 a p  

" F I R S T W O R D "  =  4 4  ,  1 3 2 a q  

" N E X T K C R D "  =  4 5  ,  l a 2 a r  

" D E T A C H E D "  =  4 6  ,  l a 2 a S  

» T T Y "  =  4 7  ,  l a 2 a t  

" A U T O "  =  4 8  ,  1  a 2 a u  

" C O N T I N U E "  =  4 9  ,  l a 2 a v  

• • O N "  =  5 0  ,  l a 2 a w  

" R E C O V E R "  s  5 1  »  l a 2 a x  

" S L I N K E R "  =  5 2  ,  1 3 2 a y  

" U P D A T E "  a  5 3  ,  l a 2 a z  

" C L E A R "  =  5 4  ,  l a 2 b C a  

" I D E N T S "  =  5 5  ,  l a 2 b a  

" F I L E S "  =  5 6  ,  l a 2 b b  

" D E L E T E "  =  5 7  ,  l a 2 b C  

" D E F E R R E D "  =  5 8  ,  l a 2 b d  

3 



E T S  M e m o  F o r m a t t i n g  P r o g r a m  
N D M  1 9 - M A Y - 7 5  1  3  :  3 7  3 2 . 5 4 7  

" I M M E D I A T E "  =  5 9  ,  l a 2 b e  

" N O T "  s  6 0  ,  l a 2 b f  

" P R E V E N T "  =  6 1  ,  l a 2 b g  

" R E S E T "  =  6 2  ,  l a 2 b h  

" A R C H I V E "  =  6 3  ,  i a 2 b i  

" S E Q U E N T I A L "  =  6 4  ,  l a 2 b j  

" T W O "  =  6 5  ,  l a 2 b k  

" J U S T I F I E D "  =  6 6  ,  l a 2 b l  

" A S S E M B L E R "  =  6 7  ,  l a 2 b m  

" B O T H "  =  6 8  ,  l a 2 b n  

" U N D E L E T E "  =  6 9  »  l a 2 b o  

" F O R "  =  7 0  ,  l a 2 b p  

" S T A T U S "  =  7 1  ,  l a 2 b q  

" T A P E "  =  7 2  ,  l a 2 b r  

" A C C O U N T "  =  7 3  ,  1  a  2  b  s  

" N O "  =  7 4  , '  1  a  2  b  t  

" V E R S I O N S "  =  7 5  ,  l a 2 b U  

" E X T E N S I O N "  =  7 6  ,  l a 2 b v  

" D A T E "  :  7 7  ,  l a 2 b w  

" C R E A T I O N "  =  7 8  ,  l a 2 b x  

" L A S T "  =  7 9  ,  l a 2 b y  

" F I R S T "  =  8 0  ,  l a 2 b z  

" R E A D "  =  8 1  ,  1  a  2  C  §  

" W R I T E "  =  8 2  ,  1 a  2  c  a  

" D U M P "  =  8 3  ,  l a 2 c b  

4 
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"EVERYTHING" = 84 , 

"LENGTH" s 85 , 

"MISCELLANEOUS" = 86 , 

"ACCESSES" = 87 , 

"PROTECT" = 88 , 

"SIZE" = 89 , 

"TIME" = 90 , 

"VERBOSE" = 91 , 

"SORT" = 92 , 

"BYTES1ZE" = 93 , 

"ARCHIVED" = 94 , 

"MODIFICATIONS" = 96 , 

"UPPER" = 97 , 

"LOWER" = 98 , 

"MODE" = 99 , 

"SENDMAIL" = 100 r 

"BUSY" =101 , 

"GUICKPRINT" = 102 , 

"JOURNAL" = 103 , 

"PRINTER" = 104 , 

"COM" = 105 , 

"TERMINAL" = 106 , 

"REMOTE" = 107 , 

NDM 19-MA Y-7 5 13: 37 32547 

la2cc 

la2cd 

1 a2ce 

la2cf 

la2cQ 

1 a 2 c h 

ia2ci 

la2cj 

laZck 

1 a 2 c 1 

ia2cm 

la2cn 

la2co 

la2cp 

la2cq 

1 a 2 c r 

ia2cs 

l«2ct 

1 a 2 c u 

la2cv 

la2cw 

la2cx 

la2cy 

1 a 2 c z 

ia2d@ 
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ETS Memo Formatting program 
NDM 19-MAY-75 13 ? 37 32547 

"CASE" = 109 , la2da 

"CONTENT" = 110 , 1a2db 

"TEMPORARY" = 111 » la2dc 

"VIEWSPECS" = 112 , la2dd 

"EXTERNAL" = 113 , la2de 

"TO" = 114 , 1a2df 

"PRIVATE" = 115 , la2dg 

"PUBLIC" = 116 , la2dh 

"TENEX" = 117 , la2di 

"ALLOW" = 118 , la2dj 

"EXECUTE" = 119 , la2dK 

"APPEND" = 120 , la2dl 

"LIST" = 121 , 1a 2 dm 

"SET" = 122 , la2dn 

"SELF" = 123 , 1a2do 

"FORBID" = 124 , la2dp 

"DISK" = 125 , la2dq 

"DEFAULT" = 126 , la2dr 

"OLD" = 127 , la2ds 

"NEW" = 128 , la2dt 

"COMPACT" = 129 , la2du 

"RENAME" = 130 , la2dV 

"ADD" = 131 , la2dw 

"SUBTRACT" = 132 , la2dx 

"MULTIPLY" = 133 , la2dy 
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E T S  M e m o  F o r m a t t i n g  P r o g r a m  
N D M  1 9 - M A Y - 7 5  1 3 5 3 7  3 2 5 4 7  

" D I V I D E "  =  1 3 4  ,  i a 2 d z  

" P I G H T "  =  1 3 5  ,  1  a 2 e @  

" L E F T "  =  1 3 6  ,  l a 2 e a  

" A C T I O N "  =  1 3 7  »  1  a 2 e b  

" A U T H O R S "  =  1 3 8  ,  i a 2 e c  

" C O M M E N T "  =  1 3 9  ,  l a 2 e d  

" E X P E D I T E "  =  1 4 0  ,  l a 2 e e  

" H A R D C O P Y "  s  1 4 1  ,  l a 2 e f  

" I N F O R M A T I O N "  =  1 4 2  ,  I a 2 e g  

" I N S E R T "  =  1 4 3  ,  l a 2 e h  

" K E Y W O R D S "  =  1 4 4  ,  l a 2 e i  

" 0 8 S C L E T E S "  =  1 4 5  ,  l a 2 e j  

" R F C "  =  1 4 6  ,  l a 2 e K  

" S U B C C L L E C T I O N S "  =  ) 4 7  ,  i a 2 e l  

" T I T L E "  =  1 4 8  ,  1 a 2 e m  

" U N R E C O R D E D "  s  1 4 9  ,  l a 2 e n  

" L 1 0 "  =  1 5 0  ,  1 a 2 e o  

" P R O C E D U R E "  =  1 5 1  ,  l a 2 e p  

" S E O G E N E R A T O R "  =  1 , 5 2  ,  l a 2 e g  

" B U F F E R "  =  1 5 3  ,  l a 2 e r  

" N D D ' I "  =  1 5 4  ,  i a 2 e s  

" P A R S E R U L E "  =  1 5 5  ,  l a 2 e t  

" C A "  =  1 5 6  ,  l a 2 e u  

" C D "  =  1 5 7  ,  l a 2 e v  

" R P T "  =  1 5 8  ,  1  a 2 e w  

7 
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"BC" = 159 , 

" B W" = 160 , 

" B S "  = 1 6 1  ,  

"LlTESC" = 162 , 

"IGNOpE" = 163 , 

"SC" = 164 , 

"SW" = 165 , 

"TAB" = 166 , 

"IMLAC" = 167 , 

HTI" = 16 g , 

" NVT" = 169 # 

"EXECUPOFT" = 170 , 

" M E N U "  = 1 7 1  ,  

"DNLS" = 172 , 

"TNLS" = 173 , 

"COMMAND" = 174 , 

"RULE" = 175 , 

"SUBSYSTEM" = 176 , 

"DISPLAY" = 177 , 

"FROZEN" = 178 , 

" H L P C C M "  =  1 7 9 ,  

"PROGRAM" = 180 , 

"TERSE" = 181 , 

"INDENTING" = 182 , 

"UNIVERSAL" = 183 * 

NDM 19-MAY-75 13:37 32547 

1 a2ex 

la2ey 

la2ez 

ia2f § 

la2fa 

ia2fb 

1 a 2 f c 

la2£d 

1 a2f e 

la2f f 

la2f q 

la2fh 

la2fi 

la2f j 

la2f k 

la2f 1 

la2f m 

1 a2f n 

ia2fo 

1 a 2 f p 

la2fq 

la2fr 

la2f s 

la2f t 

ia2f u 



ETS Memo Formatting Program 
NDM 19-MAY-75 13:3? 32547 

"ENTRY" = 184 , la2fv 

"INCLUDE" = 185 , la2fw 

"BOTTOM" = 186 , la2fx 

"PAGE" = 187 , la2fy 

"OFF" = 188 , la2fz 

"FULL" =189 r la2g@ 

"PARTIAL". = 190 , la2ga 

"ANTICIPATORY" = 191 , la2qb 

"DEMAND" = 192 «• la2gc 

"FIXED" = 193 » ia2qd 

"CONTROL" = 194 > ia2ge 

"CURFENTCONTEXT" = 195 , la2g£ 

"FEEDBACK" = 196 , la2gg 

"HERALD" = 197 , la2gh 

"PRINTOPTIONS" = 19R , la2gi 

"PROMPT" b 199 , ia2gj 

"RECOGNITION" = 200 , la2qX 

"STARTUP" = 201 , la2gl 

"LEVELADUUST" = 202 , la2qm 

"REVERSE" = 203 , la2gn 

"TEST" = 204 , la2go 

"TASKER" = 205 , 1329P 

"LINEPPOCESSOR" = 206 , la2qq 

"CENTER" = 207 , la2gr 

"CNTLG" = 208 , la2gs 

9 
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"ARC" = 205 , la2gt 

"COPIES" = 210 , la2gu 

"FORMATTED" = 211 ; la2qV 

% COMMON RULES % lb 

% ENTITY DEFINITIONS % lb 1 

editertity = textent / structure; lbla 

% TEXT ENTITY DEFINITIONS % lb2 

textent = textl / "TEXT" / "LINK"; lb2a 

text! = "CHARACTER" / "WORD" / "VISIBLE" / "INVISIBLE" / 
"NUMBER"; lb2b 

% STRUCTURE ENTITY DEFINITIONS % lb3 

structure = "STATEMENT" / notstatement; lb3a 

notstatement = "GROUP" / "BRANCH" / "PLEX" ; lb3b 

SUBSYSTEM etsmemo KEYWORD "ETSMEMO" 1c 

COMMAND Iins form = "INSERT" "FORMAT" <"in file at"> lcl 

dest _ DSEL(#"STATEMENT") tela 

CLEAR <"Sender's ident; type <OPTION> character for login 
ident"> lclb 

( readoPtion() sent _ logidO / sent - LSELC#"IDENT") ) lclbl 

cksid(sent) icib2 

CLEAR <"Meirorandub for <separated by carriage returns>:"> 
pararr _ LSEL(#"TEXT" ) lcic 

CLEAR <"cc <separated by carriaae returns>;»> param2 -
LSEL(#"TEXT") lcld 

CLEAR <"Subject;"> param3 _ LSEL C #"TEXT") lcle 

CONFIRM Idf 

xmeno(cest>param,param2,param3) ; lclq 

10  



ETS Memo Formatting program 
NDM 19-MAY-75 13; 3 7 32547 

END. LC2 

FINISH LD 

FILE letsmemo % (HQ,) <meyer#etsmemo. subsys>> I 2 

DECLARE STRING sid 120], sfname[200j ; 2a 

(lcaid) PROCEDURE % put login ident in record % 2b 

%FORMALS% 2BJ 

(result, %result record! 2tola 

parsemode); %parsing, backup, cleanup! 2blb 

REF result; 2b? 

LOCAL TEXT POINTER Iptrlr lptr2 f 2b3 

CASE parsemode OF 2B4 

s parsing: 2b4a 

BEGIN 2b4al 

FIND SF(*initsr*) "iptrl SE(lptrl) "lptr2 > ; 2b4a2 

result __ iptrl; resuitllj « lptrltl]? 2b4a3 

resu11[2] _ lptr2; result[3] _ Xptr2[l]; 2b4a4 

END; 2b4a5 

ENDCASE; 2B4B 

RETURNC&resuit); 2b5 

END. 2B6 

(cksid) % check sender ident % 2c 

PROCEDURE 2CL 

%FOPMALS% 2CLA 

(result, %result record% 2clal 

parsemode, ^parsing, backup, cleanup! 2cla2 

11  
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ETS Memo Formatting Program 

ident); %ident% 2cla3 

PEF result# ident? 2clb 

LOCAL TEXT POINTER cptrl, cptr2 ; 2clc 

LOCAL STRING i ostring[100], id in forC2000] ; 2cld 

CASE parsemode OF 2c2 

= parsing: 2c2a 

BEGIN 2c2al 

dismes (1#$"Checking ident...") • 2^2 a2 

cptrl _ ident; cptrltlj - ident [lj? 2c2a3 

cptr2 _ ident[2J; cptr2[l] _ ident[3]; 2c2a4 

*icstring* _ cptrl cptr2 ; 2c2a5 

astruc (Sidstring) ; 2c2a6 

«sid* _ *idstrinq* ; 2c2a7 

IF NOT cKident($idstring» Sidinfor# 0) Then 2c2a8 

BEGIN 2C2a8a 

dismes(1»$"Inva1 id ident -- retype"); 2c2a8b 

PETUHN(FALSE)? 2c2a8c 

END? 202a8d 

aetifnf($idinfor, $sfname); 2c2a9 

disrres (0) ; 2c2ai0 

END? 2c2a11 

ENDCASE? 2c2b 

RETURN(&result)? 2C3 

END. 
2C4 

1 2  
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MDM 19-MAY-75 1 3: 3 7 32547 

(xmemo) % tcrmat memo file % 2 d  

PROCEDURE 2 d l  

% F 0 R MA L S % 2 d l a  

(results iresult recordl | 2dlal 

parsemode# %parsing# bacKup, cleanup% 2dla2 

fileptr# %pointer to file to be formatted% 2dla3 

realist# %Receivers% 2dla4 

cclist, %cc% ! 2d lab 

tit)? %Title% 2dla6 

REF results fileptr# realist# cclist# tit; 2dlb 

LOCAL TEXT POINTER sf# ptrl# ptr2, ptr3, ptr4; 2dlc 

LOCAL STRING ccstrC400]# titstr[10003» tempstrC1000] ; 2dld 

CASE parsemode OF 2 d 2  

= parsing; 2d2a 

BEGIN 2d2al 

%set UD for recreate display* 2d2<32 

dpset. (dspallf# endfil# endfil,# endfil) ? 2d2a2a 

%put Directives In oriain% 2d2a3 

sf « fileptr ? 2d2a3a 

sf.stpsid „ oriain; 2d2a3b 

FIND SF(Sf) [" * ; ; ; " /ENDCHR] "sf; 2d2a3c 

ST Sf Sf _ " " ,* 2d2e 

• 

0 



F T S  M e m o  F o r m a t t i n g  P r o g r a m  
M D K  1 9 - M A Y - 7 5  1  3  :  3 ^  3 2 5  

% a d d  t c  f i r s t  s t a t e m e n t  %  

I F  ( s f  :  =  g e t s u b t s f )  ) = s f  T H E N  R E T U R N ( & r e s u l t ) ;  

s f t l ]  _  1 ;  

% r e c e i v e r s %  

p t r l  -  r e c l i s t ;  

P t r 2  _  r e c i i s t  1 2 J  ;  

% c c %  

p t r 3  _  c c l i s t ;  

p t r  4  _  c c i i s t [ 2 ] ;  

* c c s t r *  -  p t r 3  p t r 4  

p t r l C 1 J  —  r e c l i s t t l J ;  

p t r 2  [  1  ]  _  r e c i i s t  [ 3 ]  ;  

p t r 3  1 1 J  _  c c l i s t  C I ]  ?  

p t r 4  [  I  ]  _  c c i i s t [ 3 ]  ;  

I F  c c s t r . L  T H E N  * c c s t r *  _  
E O L  f  "  

n  i t  •  
C C  !  ,  * c c s t r * ,  

% t i t i e %  

p t r 3  _  t i t *  p  t  r  3  C I  3  -  t i t C l ] ?  

P t r 4  _  t i t [ 2 ] ;  p t r 4 [ i ]  _  t i t  C 3 ] ?  

* t . i t s t r *  _  p t r 3  p t r 4  ;  

I F  t i t s t r .L  T H E N  * t i t s t r *  -  " S u b j e c t :  
* t i t s t r *  E L S E  » t i t s t r *  _  S P  ;  

% t i t l e ,  d a t e ,  a u t b o r %  

F I N D  S F ( * t i t s t r * )  $ 2 8 ( C H )  <  (  [ N P ]  $ N P / T R U E )  " p t r 3  
>  $ N P  " p t r 4 ;  

« t e m p s t r *  -  "  

S F ( p t r 3 )  P t r 3 ,  "  D a t e :  

S T  p t r 4  _  p t r 4  S F , ( p t r 4 )  •  

1 9  M A Y  7 5 " ,  E G L  

I F  F I N D  S F ( * t i t s t r # )  1 S 2 8 C C H )  <  C C N P l  S N P / T F U E )  
" p t r 3  >  S N P  " p t r 4  T H E N  

1 



F T S  M e m o  F o r m a t t i n g  P r o g r a m  
N D M  1 9 - M A Y - 7 5  1 3 : 3 7  3 2 -

B E G I N  4  

* t e m p s t r *  _  * t e m p s t r * ,  s F ( p t r 3 )  p t r 3  :  

S T  o t r 4  _  p t r 4  S E ( p t r 4 )  ;  

E N D ;  

* t e m p s t r *  -  * t e m p s t r * ,  " F r o m :  " »  # s £ n a t r e * ,  >  " "  ,  
E O L  ;  a .  

L O O P  I F  F I N D  S F ( • t i t s t r * )  1 s 2 8 ( C H )  <  ( [ N P ]  
S N P / T R U E )  " P t r 3  >  $ N P  " P t r 4  

T H E N  

BEGIN 

* t e m p s t r *  -  * t e m p s t r * ,  S F ( p t r 3 )  p t r  3 ,  E O L  

S T  p t r 4  _  p t r 4  S E ( p t r 4 )  ?  

I F  t i t s t r , L  <  2 5  T H E N  

B E G I N  

* t e m p s t r *  _  * t e m p s t r # #  * t i t s t r *  ?  

E X I T  L O O P  ;  

E N D  ;  

END 

E L S E  E X I T  L O O P  ;  

S T  s f  s t  _  »  M e m o r a n d u m  f o r :  + p t r l  
P t r 2 ,  * c c s t r # ,  E O L ,  * t e m p s t r « ,  E O L  ;  

%  p u t  d i r e c t i v e s  i n  l a s t  s t a t e m e n t  %  

2 
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IF ( sf •= getend(ptr3-.getail (sf)) ) # sf THEN ST sf 
sf _ "" • 2d2a 

% insert clerfc statement it necessary % 2d2 

IF *in.itsr* # *sid* THEN 2d2a 

EEGIN 2d2a6 

•»tempstr* — " 

% *sid* f -SF(*initsr*1 SE(#initsr#) ; 

FIND SFC*tempstr*) "ptrl SE(*tempstr*} *"p t r 2 > ; 

cinssta Cptr3, 0, $ptrl, $ptr2); 

END; 

END; 

ENDCASE; 

RETURN c&result). 

END . 

FINISH 

3 
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RA3Y 19-MAY-75 16;5 7 32549 
Teleconferencing and Computer Communication 

Contact Report 
Bert Liffman 
General Conferencing Systems, Ltd. 
May 15 1975 

(4165 961-3690 
General Conferencing Systems, Ltd, 
4 Maitland St. 
Toronto, Ontario 
Canada M4Y 1C5 

This contact rep0rt was made bv Ra3y Pan^o (RA3Y5 as part o* an SRI 
project on teleconferencing. 

General Conferencing Systems, Ltd. is the new name of Memo from 
Turner, which created General conferencing System (GcS), the computer 
teleconferencing system on the I.P. Sharpe timesnaring network in 
Canada and the United States. Historically, GcS was inspired by 
Murray Turoff's worx, and Turoff is still a consultant to GCs, Ltd. 

One organization is now using GCs. This is the Nonmedical Drugs 
Directorate, This is the Canadian Federal Government's agency for 
alcohol and drugs. The NMDD has 92 employees, sixty-five percent 
are in Qttowa, the rest in field offices in the Maritime, Montreal, 
Ontario, winnepeq, and Vancouver. The NMDD is a small organization 
that functions primarily on the basis of its ability to influence 
localite agencies. Communication has traditionally been a problem 
within the NMDD, because so many staff members are in field offices 
and are usually working outside the office, in the community. Also, 
the NMDD has been goinq through a reorgainzation based upon a matrix 
management scheme. 

NMDD began using GCS in November 1974. There are now 6 terminals in 
the ottowa office, 2 in each field office. These terminals are 
portable ana are frequently taken along on trips. There are also two 
consultants in the United States, one in Washington D«c«» the other 
in Newark New Jersey (Murray Turoff); both use the systeni» 

The I.p. Sharpe system charges about $44 per connect hour, but in 
July the rate should fall to $25 per connect hour. The NMDD has 
averaged about 200 connect hours each month -- $8,800 per month at 
the current rate, S5,000 at the projected rate. For the traffic 
rates discussed below, this comes to about $3.00 per message at the 
current rate, si,30 per message at the new rate. 

The NMDD has conducted 10 conferences, all deaing with 
reorganization. Conferences averaged only about 83 public statements 
apiece. The average entry averaoed 150 to 200 words. Many entries 

1 



R A 3 Y  1 9 - M A Y - 7 5  1 6 : 5 7  3 2 5 4 9  
T e l e c o n f e r e n c i n g  a n c  C o m p u t e r  C o m m u n i c a t i o n  

w e r e  p o s i t i o n  p a p e r s  f o r  d i s c u s s i o n ;  t h i s  m a y  i n f l a t e  t h e  a v e r a g e  
l e n g t h .  

T h e  N M D D ' s  r e a l  u s e  o f  G C S  h a s  b e e n  p r i v a t e  m e s s a g e  t r a n s m i s s i o n ,  
G C S  a l l o w s  b o t h  p r i v a t e  m e s s a g e s  a n d  p u b l i c  " s t a t e m e n t s "  t o  b e  s e n t ,  
t h e  l a t t e r  a s s o c i a t e d  w i t h  a  s p e c i f i c  c o n f e r e n c e .  I n  t h e  s i x  m o n t h s  
o f  o p e r a t i o n  t o  d a t e , - a b o u t  2 0 , 0 0 0  m e s s a g e s  h a v e  b e e n  s e n t  a m o n g  t h e  
6 0  N M D D  m e m b e r s  w h o  u s e  t h e  s y s t e m .  T h i s  a v e r a g e s  a b o u t  5 0  m e s s a g e s ,  
p e r  p e r s o n ,  p e r  m o n t h .  T h e s e  f i g u r e s  d o  n o t  i n c l u d e  m u l t i p l e  c o p i e s .  
M e s s a g e s  a v e r a g e  1 0 0  t o  1 5 0  w o r d s .  

I n  t h e  N M Q D ' S  u s e  o f  G C S ,  w e  h a v e  a  r e a l - w o r l d  o r g a n i z a t i o n  u s i n g  a  
s y s t e m  t h a t ,  o f f e r s  b o t h  t e l e c o n f e r e n c i n g  a n d  m a i l  b o x  s e r v i c e .  I t  
m a y  n e  s i g n i f i c a n t  t h a t  t e l e c ° n f e r e n c i n g  a c c o u n t s  t o r  o n l y  5  p e r c e n t  
o f  t h e  t o t a l  s y s t e m  u s e , '  I t  m a y  b e  t h a t  i n  c o m p u t e r - b a s e d  h u m a n  
c o m m u n i c a t i o n s ,  c o n f e r e n c e s  w i l l  s e r v e  t h e  s a m e  p u r p o s e s  t h e y  d o  i n  
n o r m a l  o r g a n i z a t i o n a l  c o m m u n i c a t i o n ;  t h e y  m a y  b e  b r i e f  b u t  i m p o r t a n t  
e p i s o d e s  i n  t h e  t o t a l  p r o c e s s ,  

G C S  u s e s  a n  I B M  3 6 0 - 7 5  ,  i t  i s  p r o g r a m m e d  i n  t h e  I . P .  S h a r p e  v e r s i o n  
o f  A P L .  ,  '  
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R A  3 Y  1 9 - M A Y - 7 5  1 6 : 5 7  3 2 5 4 9  
T e l e c o n f e r e n c i n g  a n d  C o m p u t e r  C o m m u n i c a t i o n  

( J  3 2  5  4 9 )  1 9 - M A Y - 7 5  1  6  : 5 7  ; ; ; ;  T i t l e ;  A u t h o r ( s ) ;  R a y m o n d  R .  
P a n k o / R A 3 Y ;  D i s t r i b u t i o n :  / K T R K (  t  I N F O - O N L Y  ]  )  ;  S u b - C o l l e c t i o n s :  
S R I - A R C ;  C l e r k ;  R A 3 Y ;  O r i g i n :  <  P A N K O ,  G C S , N L S ; 1 ,  > ,  1 5 - M A Y - 7 5  
1 5 : 3 8  R A 3 y  



•% 

T r y  A g a i n  -  N u m b e r  F o u l - u p  
M E J  1 9 - M A Y - 7 5  1 8 : 1 5  3 2 5 5 8  

T h i s  i s  t h e  s e c o n d  t r y  a f t e r  a n  i n i t i a l  f o u l - u p j  t h e  S E N D  c o m m a n d  
f e d b a c k  t h e  e r r o r  m e s s a g e  " n u m b e r  r e s e r v e d  t o r  s o m e o n e  e l s e ! " .  I  h a v e  
a  s n e a k i n g  h u n c h  t h a t  i s  i n  n o  w a y  n e a r  t h e  t r u t h !  

* 

1 



M E J  1 9 - M A Y - 7 5  1 8 : 1 5  3 2 5 5 8  
T r y  A g a i n  -  N u i r f c e r  F o u l - u P  

( J  3 2 5 5 8 )  1 9 - M A Y - 7 5  1 8 : 1 5 ; ? ; ;  T i t l e :  ( E x p e d i t e )  T i t l e :  A u t h o r ( s ) :  
M i l  E ,  O e r n i g a n / M E J ;  D i s t r i b u t i o n :  / M E J (  [  A C T I O N  3  )  ;  K e y w o r d s ;  N S A  
S c e n a r i o ;  S u b - C o l l e c t i o n s ?  N S A  N I C ;  C l e r k :  M E J ;  



Etsmemo 
D A P  2 0 - M A Y - 7 5  0 5 : 2 8  3 2  

M e m o r a n c u t r  f o r :  M R .  M E Y E R  
M R .  T U R N B U L L  

c c :  m s  ,  l o c k h e e d  

D a t e :  2 0  M A Y  7 5  
F r o m :  D a v i d  A .  P o t t e r  

T h i s  i s  t h e  m e m o .  

S u b j e c t :  e t s  m e m o  
f o r m a t s  

2 



J M B  2 0 - M A Y - 7 5  0 7 : 0 3  3 2 5 6 2  
C o t f e e :  < 2 5 8 8 0  , > < 2 5 8 8 1  , >  

I  t h i n k  t h a t  t h e  i n d i v i d u a l s  w h o  d r i n k  c o f f e e  s h o u l d  p a y  f o r  t h e  
c o f f e e ;  I  d o n ' t  t h i n k  t h i s  s h o u l d  b e  a n  A 8 C  e x p e n s e  ( p e t t y  c a s h  o r  
w h a t e v e r ) .  1  



JMB 20-MAY-75 07:03  32562 
C o f f e e :  < 2 5 8 8 0 , > < 2 5 8 8  1  ,  >  

( J 3 2 5 6 2 )  2 0 - N ' A Y - 7 5  0 7  :  0 3  ; ; ; ;  T i t l e :  A u t b o r C s ) :  J e a n n e  M .  B e c k / J M B ;  
Dis t r ibu t ion ;  / S P I - A R C C  t  INFQ-QNLY J  )  ?  S u b -co l lec t ions :  SRI-ARC; 
C l e r k :  J M B ;  



RBP 20-MAY-75 07:35 
MOA with ESD for P5550 Security Task 

This is the draft MOA I was suppposed to write a long while ago. 
Roc, Rzepka, aro Mac have reviewed it. Please review it and comment 
so that I can forward to IS for review and comment. 
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MOA With ESD tcr P5550 Security Task 

MEMORANDUM OF AGREEMENT * 

between the 2  

ROME AIR DEVELOPMENT CENTER 3  

and the 4  

ELECTRONIC SYSTEMS DIVISION 5 

I, PURPOSE: The purpose this Memorandum of Aqreernent (MOA) is to 
define the relationship between the Rome Air Development Center 
(RADC) and the Electronics System Division (ESD) in regards to 
Project 5550 - Advanced Computer Technology, Task OR - ADP System 
Security. 6  

II. TERMS OF AGREEMENT: 7 

A, Effective Date; This agreement is effective upon the approval 
by the Commander, Rone Air Development Center (RADC/CC) and the 
Electronic systems Division, Deputy for Command ana Management 
Systems (ESD/MC). It shall continue in effect throughout the 
period for which the task is a part of Project 5550 (which is 
expected to'be to 30 June 1976) unless changed, superseded, or 
terminated. Requests for rescission, revision or change to this 
MOA must be mutually acceptable of the signatories and will be 
sent to RADC/IS tor consolidation. Cancellation may be by either 
party upon written notification to the other party. The effective 
date appears at the top of the top right of this page, 7a 

B. Offices of Prime Responsibility: The Rome Air Development 
Ce n t e r #  I n f o r m a t i o n  S c i e n c e  D i v i s i o n  ( R A D C / I S )  i s  t h e  R A D C  O P R  for 
this MOA, ihe Electronic systems Division, Deputy forCommand and 
Management systems, Information systems Technology Applications 
Office (ESD/MCI)) is the ESD OPR for this MOA, points of contact 
are Mr, Roger B. par.ara, RADC/ISIM and Major Roger Schell, ESD/MCI 
as focal points for communications and inquiries, 7b 

O correspondence: All routine working type correspondence shall 
be aad re s sec di rectly t° the OPR within each Organization, All 
non-routine correspondence (policy questions, position papers, 
controversial information, etc,) snail be addressed to RADC/CC for 
items sent to the Rome Air Development center and to ESD/MC for 

items sent to the ESD, l c  
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H B P  2 0 - M A Y - 7 5  0 7 : 3 5  3 2 5 6 3  
M O A  W i t h  E S D  f c r  P 5 5 5 0  s e c u r i t y  T a s k :  

D ,  F u n d i n g :  F u n d i n g  f o r  e f f o r t s  t o  b e  c o n d u c t e d  b y  E S D  i n  
s u p p o r t  o f  t n i s  M O A  w i l l  b e  f o r w a r d e d  f r o m  R A D C  b y  P r o c u r e m e n t  
D i r e c t i v e ,  P A D C / I S  e f f o r t s  t o  b e  c o n d u c t e d  u n d e r  t h i s  t a s k  w i l l  
b e  f u n d e d  d i r e c t l y  f r o m  t h e  P r o j e c t  5 5 5 0  b u d g e t  a u t h o r i z a t i o n  a n d  
b e  r e p o r t e d  a s  w o r k  u n i t s  u n d e r  t h e  t a s k .  F u n d i n g  d o c u m e n t s  w i l l  
b e  p r o c e s s e d  t h r o u g h  n o r m a l  c h a n n e l s ,  7 d  

I I I ,  P O L I C Y :  T h e  u n d e r s i g n e d  d e s i r e  t h a t  t h e  p e r s o n n e l  o f  e a c h  
o r g a n i z a t i o n  w c r k  t o g e t h e r  e f f i c i e n t l y *  e f f e c t i v e l y *  a n d  p r o d u c t i v e l y  
i n  s u p p o r t  o f  t h e  p r o g r a m ,  i t  i s  i n t e n d e d  t h a t  t h i s  a g r e e m e n t  
p r o m o t e  a  s p i r i t  o f  c o o p e r a t i o n  a n d  m u t u a l  u n d e r s t a n d i n g  o n  t h e  p a r t  
o f  a l l  p A D C  a n c  E S D  p e r s o n n e l .  8  

I V .  S C O P E  O F  F A D C / I S  R E S P O N S I B I L I T I E S ;  R A p C / l S *  a s  P r o j e c t  5 5 5 0  
D i r e c t o r  w i l l  p e r f o r m .  P r o j e c t  d u t i e s  a s  o u t l i n e d  i n  t h e  P r o g r a m  
M a n a g e m e n t  P l a n .  F u r t h e r ,  i t  w i l l  p r o v i d e  t h e  f o l l o w i n g  s p e c i a l i z e d  
s u p p o r t  t o  E S D / M C :  9  

A ,  D e v e l o p  s e c u r e  a p p l i c a t i o n s  u n d e r  t h e  e x e c u t i v e ,  9 a  

B ,  A t t e n d  m e e t i n g s  a n a  p a r t i c i p a t e  i n  t e c n i c a l  e v a l u a t i o n s *  a s  
r e q u i r e d ,  9 b  

C ,  P r o v i d e  t e c h n i c a l  i n f o r m a t i o n  t o  t h e  c o n t r a c t o r ( s )  a s  
r e q u e s t e d  b y  E S D / M C I ,  9 c  

D »  R e v i e w  a n d  c o m m e n t  o n  c o m p u t e r  s e c u r i t y  t e s t  p l a n s *  
d i r e c t i v e s *  p r o c e d u r e s *  s c h e d u l e s  a n d  t e s t  s p e c i f i c a t i o n s  a s  
r e q u i r e d .  9 d  

E .  P r o v i d e  t e c h n i c a l  a s s i s t a n c e  i n  s u p p o r t  o f  d e s i g n  r e v i e w s .  9 e  

F ,  W h e n  i t  i s  n o t  p o s s i b l e  f o r  R A D C  t o  a c c o m p l i s h  u p o n  r e q u e s t  
a n y  s u p p o r t  f u n c t i o n  r e q u i r e d  b y  t h i s  a g r e e m e n t *  R A D C  w i l l  a d v i s e  
E S D / M C I  i m m e d i a t e l y  a n d  p r i o r i t i e s  w i l l  b e  e s t a b l i s h e d ,  9 f  

V .  S C O P E  O F  £ S d / M C 1  R E S P O N S I B I L I T I E S ;  E S p / M C I  h a s  t o t a l  t e c h n i c a l  
r e s p o n s i b i l i t y  a n d  a u t h o r i t y  f o r  a l l  a s p e c t s  o f  t h e  A  D P  S y s t e m  
S e c u r i t y  t a s k  a n d  w i l l ;  1 0  

A .  K e e p  R A C C  a d v i s e d  o f  a i l  s i g n i f i c a n t  p r o g r a m  m e e t i n g s  w h i c h  
i n v o l v e  t h e  a r e a  o f  c o m p u t e r  s e c u r i t y  a n d  f o r  w h i c h  a s s i s t a n c e  i s  
r e q u e s t e d .  1 0 a  

B .  P r o v i d e  R A D C  w i t h  a l l  n e c e s s a r y  c o n t r a c t u a l  d a t a  i t e m s  a n d  
o t n e r  d a t a  n e c e s s a r y  f o r  t h e  p r o p e r  p e r f o r m a n c e  o f  i t s  f u n c t i o n s  
a s  p r o j e c t  d i r e c t o r  a s  o u t l i n e d  i n  t h e  P r o g r a m  M a n a g e m e n t  P l a n ,  1 0 b  
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R B P  2 0 - M A Y - 7 5  0 7 : 3 5  3 2 5 6 3  
M O A  W i t h  E S D  f o r  P 5 5 5 0  S e c u r i t y  T a s k  

C .  P r o v i d e  h i g h e r  h e a d q u a r t e r s  w i t h  b r i e f i n g s  o n  t h e  t a s X  a s  
r e q u e s t e d  b y  t h e  p r o j e c t  D i r e c t o r ,  

V I .  C O O R D I N A T I O N :  B o t h  R A D C / l S  a n d  E S D / M C  h a v e  a  r e s p o n s i b i l i t y  t o  
k e e p  t h e  o t h e r  i n f o r m e d  i n  a  t i m e l y  m a n n e r  o n  p r o g r a m  s t a t u s ,  
p r o g r e s s ,  a n d  c h a n g e s  a s  t h e y  o c c u r s  p a r t i c u l a r l y  i n  t h o s e  a r e a s  
w h i c h  m a y  h a v e  a  b e a r i n g  o r  i n f l u e n c e  o n  t h e  o t h e r  p a r t y ' s  e x e r c i s e  
o f  i t s  m i s s i o n .  T h e  R A D C / I S  a n d  E S D / M C  w i l l  c o o r d i n a t e  w i t h  e a c h  
o t h e r  o n  a n  " a s  r e q u i r e d "  b a s i s ,  V i s i t s  o r  d i r e c t  v e r b a l  
c o m m u n i c a t i o n  t o  c o n t r a c t o r s  o f  e i t h e r  o r g a n i z a t i o n  
c o o r d i n a t e d  i n  a d v a n c e  t h r o u g h  t h e  a p p l i c a b l e  O P R .  

V I I .  S I G N A T U R E :  T h i s  m e m o r a n d u m  s h a l l  t a k e  e f f e c t  
b o t h  p a r t i e s .  

w i l l  b e  
1 1  

w h e n  s i n n e d  b y  
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