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1 T h e  U s e r ' s  G u i d e  to t h e  S u p e r  P e j S y n b i o n t  T a s k

W h e n  c o m m u n i c a t i n g  w i t h  aa/ p r o g r a m  or p r o c e s s o r  via th o  S u p e r  
B e e s ,  it is s t r o n g l y  advisee. t a a t  t h i s  be don e .usin<i t\\(* SB t ssk, in 
w h i c h  c a s e  th e  L o q i c a l  D e v i c e  A j.me i s  SB1, 5 ^ 2 ,  etc. T h e  ta^K p r o v i d e s  
t h e  u s e r  w i t h  m a n y  e d i t i n g  r a c m t i e s  w h i c h  a r e  not o t h e r w i s e  a v a i l a b l e .

T h e  c o m p u t e r  s i g n a l s  i t s  r e a d i n e s s  t o  r e c e i v e  d a t a  by p o s i t i o n i n g  
t h e  c u r s o r  at th e  b e g i n n i n g  on tae l i n e  f o l l o w i n g  i t s  o r i g i n a l  p o s i t i o n  
a n d  by c l e a r i n g  t h e  INS CiiAH c o n d i t i o n  if set. It i s  t h e n  oor-sible to 
t y p e  a l i n e  o r  r e c o r d  c o n s i s t i n g  or D i s p l a y a b l e  C h a r a c t e r s  a n d  t h e  l i n e  
m a y  be e d i t e d  u s i n g  t h e  F u n c t i o n  C h a r a c t e r s .

T h e  D i s p l a y a b l e  C h a r a c t e r s  c o m p r i s e  th e  numeric.il d i g i t s ,  t h e  l o w e r  

c a s e  a l p h a b e t ,  the u p p e r  c a s e  a l p h a b e t ,  a s  w e l l  as t h e  t o l l o w i n g  32 
s p e c i a l  c h a r a c t e r s : -

() * ♦ , - . / *
: ;<=>?[ • ]n_| {!} 
and blank..

A n y  o t h e r  c h a r a c t e r  i s  i n t e r p r e t e d  a s  a F u n c t i o n  C h a r a c t e r .  Onl y  a 
f e w  of t h e s e  a r e  r e c o g n i s e d  by t u e  s o f t w a r e ,  n a m e l y  t h o s e  l i s t e d  in 
T a b l e  1.1, w h i c h  h a v e  the f u n c t i o n s  d e s c r i b e d  t h e r e .  All o t h e r  
c h a r a c t e r s  a f f e c t  t h e  i n p u t  B a t t e r  in n o  way, an d  a r e  m e r e l y  e c h o e d  w i t h  
t h e  ( b a r e l y  a u d i b l e )  B E L  ior o ^ u e e k ) .

A B u f f e r  is b u i l t  in t h e  b u f f e r  a r e a  of t h e  r e q u i s i t e  p r o g r a m  or 
p r o c e s s o r  w h i c h  is a c o r e  i m a g e  o r  t h e  l i n e  c u r r e n t l y  a p p e a r i n g  on the 
s c r e e n .  A B u f f e r  P o i n t e r  i s  m a i u t a i n e d  an d  is u p d a t e d  t o  c o r r e s p o n d  to 
t h e  c u r r e n t  c u r s o r  p o s i t i o n .

T h e  SB t a s k  a l w a y s  h a s  a r e a d  q u e u e d  on e a c h  of t b e  t e r m i n a l s ,  t h u s  
it c a n  r e a c t  t o  a n u m b e r  of F u n c t i o n  C h a r a c t e r s  at a n y  t i m e .  T h e  
f o l l o w i n g  c h a r a c t e r s  a r e  i m p l e m e n t e d  in t h i s  m o d e : -

F u n c t i o n  1 
C N T L  S 
F u n c t i o n  2 
C N T L  ^
F u n c t i o n  8 ( C o n s o l  I n t e r r u p t ) .

F u n c t i o n  1 a n d  F u n c t i o n  2 ( i iso C N T L  S a n d  C N T L  0) m a y  be u s e d  to 
h o l d  t h e  t e r m i n a l  t o  e x a m i n e  a l i s t i n g ,  b u t  o n e  Sxhould b e  c a r e f u l  to 
c l e a r  t h e  h o l d  b e f o r e  l e a v i n g ,  riave p i t y  o n  t h e  n e x t  i n n o c e n t  user! 
F u n c t i o n  8 is o n l y  e f f e c t i v e  * u e n  t h e  s y s t e m  C l  f i l e  is d e f a u l t e d  to the 
t e r m i n a l .  It is n o t  p o s s i b l e  t o  o r i n g  up t h e  O p e r a t o r  C o m m u n i c a t i o n  "ask 
(OC) w h i l e  s i t t i n g  at a n o t h e r  t e r m i n a l ,  n o r  is it p o s s i b l e  to b r i n g  up 
t h e  O C  of a r e m o t e  CPU.
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r a u l e  1.1

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* * *

* BS ( C o n t r o l  H) * The BuireL* P o i n t e r  i s  d e c r e m e n t s  i by 1. Tf th? *
* * B u t t e r  p j i a t e r  a l r e a d y  p o i n t s  at p o s i t i o n  *
* B a c k s p a c e  * one, t a i s  c n a r a c t e r  is i g n o r e d .  *
* * * 
* * * * * * *  * * * * * * * * * * * * * * * * * *  * * * * * * * * * *  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* * *

* HT ( C o n t r o l  I) * Thd B a f i e r  P o i n t e r  i s  a d v a n c e d  to t h e  nex t  tab *
* * p o s i t i o n .  If no f u r t h e r  t a b  p o s i t i o n  is *
* T a b  * d e L i n e d ,  t a i s  c h a r a c t e r  is i g n o r e d .  *
* * * 
* * * * * * * * * * * * * * * * *  * * * * * * * *  * * *  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

*  * *

♦ LF ( C o n t r o l  J) * T h i s  is an E n d - o f - R e c o r d  C h a r a c t e r .  *
* * *

* L i n e f e e d  * *
* * * 
* * * * * * * * * * * *  * * * * * * * * * * * * *  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* * *

♦ C S  ( C o n t r o l  M) * T h i s  is an E n d - o f - R e c o r d  C h a r a c t e r .  *
* * *

* C a r r i a g e  R e t u r n  * *
* * * 
* * * * * * * * * * * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * * * * * * * * * * * *

♦ * *

* E S C  ( C o n t r o l  [) * Thd c h a r a c t e r  f o l l o w i n g  t h i s  w i l l  be t r e a t e d  *
* * as a n  E s c a p e  S e q u e n c e  C h a r a c t e r .  S h o u l d  th e  *
* E s c a p e  C o n t r o l  * n e x t  c n a r a c t e r  a l s o  be an E S C  c h a r a c t o r ,  it *
* * w i l l  be i g n o r e d .  *
* * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* *  *

* US ( C o n t r o l  _) * T h i s  i s  an E n d - o f - R e c o r d  C h a r a c t e r .  *
♦ * *

* N e w l i n e  * *
*  *  * 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* * *

* T A B  S E T  (ESC 1) * A t a b  p o s i t i o n  is d e f i n e d  at t h e  p o s i t i o n  *
* * d e n n e d  by t h e  B u f f e r  P o i n t e r .  If t h e r e  is n o  *
* T a b  S e t  * r o j m  in t a e  t a b  t a b l e  f o r  a new t a b  p o s i t i o n ,  *
* * t h i s  c n a r a c t e r  i s  i g n o r e d .  *
* * * 
* * * * * *  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* * *

* T A B  CLEAti (ESC 2) * A t a b  p o s i t i o n  d e f i n e d  at t h e  p o s i t i o n  o f  t h e  *
* * B u t l e r  P o i a t e r  is c l e a r e d .  S h o u l d  t h e r e  b?1 n o  *
* T a b  C l e a r  * s u c h  t a o  p o s i t i o n ,  t n i s  c h a r a c t e r  is i g n o r e d .  *
* * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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T d o i e  1. 1 (Con t .)

*  joc * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

♦ * *

* - >  (ESC C) * The B u r f e r  P o i n t e r  is i n c r e m e n t e d  by 1. If tn-3 *
* * But far Poiater already points to the last *
* A d v a n c e  C u r s o r  * c n a c a c t e c  in the B u f f e r ,  t h i s  c h a r a c t e r  is *
* * h a u d l e d  as an E n d - o f - ^ e c o r d  C h a r a c t e r .  *
* * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* * *

* <- (ESC D) * The Batre*. P o i n t e r  is d e c r e m e n t e d  by 1. If th-3 *
* * B u f f e r  P o i n t e r  a l r e a d y  p o i n t s  at o o s i t i o n  *

* B a c k s p a c e  * one, t h i s  c h a r a c t e r  is i g n o r e d .  *
* * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* * *

* C L E A R  (ESC E) * T h i s  is an E r a s e  C h a r a c t e r  w h i c h  a l s o  c a u s e s  *
* * all tau t>Ooitions to be r e s e t  a n d  t h e  s c r e e n  *

* C l e a r  * to b e  c l e a r e d .  *
* * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* * *

* H O M E  (ESC H) * T h i s  i s  aa E r a s e  C h a r a c t e r  w h i c h  d e e s  n o t  *
* * c l e a r  ta a  c u r r e n t  l i n e  on t h e  s c r e e n ,  b u t  *
* H o m e  C u r s o r  * r e p o s i t i o n s  t h e  c u r s o r  at t h e  t o p  l e f t - h a n d  *
* * c o r n e r  of t h e  s c r e e n .  *
* * * 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* * *

* ERJ1 (ESC J) * T h i s  is an E r a s e  C h a r a c t e r  w h i c h  c l e a r s  both *
* * the B u f r e r  a n d  t h e  s c r e e n  f r o m  t h e  c u r r e n t  *
* E r a s e  t o  e n d  o f  * p o s i t i o n .  I t  m a y  be u s e d  in c o n j u n c t i o n  w i t h  *
* m e m o r y  * H0.1E t o  c l e a r  t h e  B u f f e r  a n d  t h e  s c r e e n ,  t h u s  *
* * p e r f o r m i n g  t h e  s a m e  f u n c t i o n  as C L E A R  wit h  t h e  *
* * i m p o r t a n t  e x c e p t i o n  t h a t  t h e  ta b  p o s i t i o n s  a r e  *
* * not r e s e t .  *
* * * 
* * * * * * * * * * * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* * *

* E O L  (ESC K) * T h i s  i s  an E r a s e  C h a r a c t e r  w h i c h  c l e a r s  both *
* * the B u f r e r  a n d  t h e  c u r r e n t  l i n e  o n  the s c r e e n  *
* E r a s e  t o  e n d  of * fro m  tftd c u r r e n t  p o s i t i o n .  *
* l i n e  * *
* * * 

* * * * * * * * *  * * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* * *

* D E L  L I N E  (ESC M) * T h i s  i s  an E r a s e  C h a r a c t e r .  ♦
* *  *

* D e l e t e  L i n e  * *
* * * 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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T a o i e  1.1 ( r o n t .)

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

♦ * *

* D E L  C H A R  (ESC P) * The c h a r a c t e r  at t h e  c u r s o r  p o s i t i o n  is *
* * d e l e t e d  iroin t h e  B u t t e r  a n d  the s c r e e n .  All *
* D e l e t e  C h a r a c t e r  * s u u s e ^ u e n t  c u a r a c t e r s  in the P u t t e r  a r e  *
* * r e l o c a t e d  o n e  p o s i t i o n  e a r l i e r  t o  fill t h e  g a p . *
* * * 
* * * * * *  * * * * * * * * * * * * * * * * * * *  * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* * *

* INS C H A R  * When t n e  1 H S  C H A R  k e y  i s  d e p r e s s e d  the i n s e r t  *
* O N  (ESC Q) * movie io t o j g l e d .  W h e n  the l a m p  on the ke y  is *
* O F F  (ESC R) * on, tne i n s e r t  m o d e  is a c t i v e .  In the a c t i v e  *
* * raoie a n y  c n a r a c t e r  t r a n s m i t t e d  w i l l  c a u s e  t h e  *
* I n s e r t  C h a r a c t e r  * c u r r e n t  a u d  a l l  s u b s e q u e n t  c h a r a c t e r s  to he *
* * r e l o c a t e d  o n e  p o s i t i o n  l a t e r  in t h e  B u f f e r ;  *
* * the c u r s o r  a n d  t h e  B u f f e r  P o i n t e r  a r e  a l s o  *
* * a d v a n c e d .  C h a r a c t e r s  t h u s  c a u s e d  t o  be *
* * r e l o c a t e d  D e y o n d  t h e  e n d  of th e  B u f f e r  w i l l  be *
* * l o s t ,  u o w e v e r  t h e y  w i l l  r e m a i n  o n  th e  s c r e e n .  *
* * T h i s  f a c i l i t y  s h o u l d  t h e r e f o r e  be used *
* * s p a r i n g l y  a n d  w i t h  c a r e .  T h e  I N S  C I R R  n o d e  *
* * wiu.1 o e  c l e a r e d  w h e n  a new r e a d  c o m m a n d  i s  *
* * i s s u e d ,  b u t  n o t  a f t e r  a n  E r a s e  C h a r a c t e r .  *
* * * 
* * * * * * * * * * * *  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  * * * * * * * * * * * * * *

* * *

* B A C K  T A B  (ESC |) * The B u t f e r  P o i n t e r  is r e s e t  to t h e  p r e v i o u s  *
* * d e t i n e d  t a a  p o s i t i o n .  I f  the B u f f e r  P o i n t e r  is *
* B a c k  T a b  * a l r e a d y  at p o s i t i o n  o n e ,  t h i s  c h a r a c t e r  is *

* * i g u o r e d .  *
* * * 
* * * * * *  * * * * * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* * *

* F u n c t i o n  3 (ESC r ) *  Ths s c r e e n  a n d  t h e  B u f f e r  a r e  c l e a r e d ,  a n d  t h ?  *
* * t a o s  a r e  s e t  to t h e  s t a n d a r d  p o s i t i o n s  *
* T a b  I n i t i a l l i z e  * 1 , 8 , 2 0 , 3 5 , 7 3  *
* * on t h e  s c r e e n  a n d  in t h e  B u f f e r .  *
* * * 
* * * * * * * * * * * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* * *

* D E L  (or ESC DEL) * T h i s  is aa E r a s e  C h a r a c t e r .  *
* * *

* R u b  O u t  * *
* * * 
* * * * * * * * * * * * *  * * * * * * * * * * * *  * * * * * * * * * *  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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T i u i e  1.1 (Cont .)

* * *

* DC 1 (CNTL Q) * Thd S c r e e n  H o l d  c o n d i t i o n  is c l e a r e d .  *
* * *

* S c r e e n  F r e e  * *
* * *

♦ * *
* DC3 (CNTL S) * Tiu Sc ro e  a H o l d  c o n d i t i o n  is set ; all f u r t h e r  *
* * data era a s i e r  r e q u e s t s  ace h e l d  up u n t i l  the *

* S c r e e n  Hol d  * h o i a  c o a l i t i o n  is c l e a r e d .  *
* $ *

* * *

* F u n c t i o n  1 (ESC p ) * Thd S c r e e n  H o l d  c o n d i t i o n  is set; a l l  f u r t h e r  *
* * data t r a n s f e r  r e q u e s t s  are h e l d  up u n t i l  the *

* S c r e e n  H o l d  * h o i d  c o a l i t i o n  is c l e a r e d .  *
* * * 

$ ♦ ^

* F u n c t i o n  2 (ESC q) * Thj S c r e e u  H o l d  c o n d i t i o n  is c l e a r e d .  *
* * *

* S c r e e n  Fre e  * *
* * *

* * *

* F u n c t i o n  8 (ESC w ) * The O p e r a t o r  C o m m u n i c a t i o n s  T a s k  is a c t i v a t e d .  *
* * If t h i s  ia t y p e d  d u r i n g  a rea d  o p e r a t i o n ,  it *

* C o n s o l  I n t e r r u p t  * a l s o  a c t s  as an E n d - o t - R e c o r d  Character.. The *
* S i Q u l a t i o n  * OC TasK. is a c t i v a t e d  o n l y  if the Cl f i l e  of *
* * thd a t t e n d a n t  C P U  is d e f a u l t e d  to the *
* * t e r m i n a l .  it is not p o s s i b l e  to a c t i v a t e  the *

* * OC TasK. ia a r e m o t e  C P U .  *
* * *
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1.1 E s c a p e  S e q u e n c e  C h a r a c t e r s

An E s c a p e  S e q u e n c e  C u a r a c t e r  c o m p r i s e s  t w o  c h a r a c t e r s ,  n a m e l y  JMC 
f o l l o w e d  by a n y  o t h e r  s i n g l e  c h a r a c t e r .  If t h e  s e c o n d  c h a r a c t e r  is £JC 

it w i l l  be i g n o r e d  by t h e  s o f t w a r e ;  if, h o w e v e r ,  it is a c o n t r o l  
c h a r a c t e r ,  t h e  p r e c e e d i n g  ESC w i l l  be i g n o r e d .  Any o t h e r  s e c o n d  
c h a r a c t e r  w i l l  l e a d  to tna ^air o e i n g  c o n s i d e r e d  as a s i n g l e  c h a r a c t e r .  
A l l  s p e c i a l  f u n c t i o n  k e y s  g e n e r a t e  t h i s  t w o  c h a r a c t e r  c o d e .

1.2 E n d - o f - t f e c o r d  C h a r a c t e r

T h e  f o l l o w i n g  c h a r a c t e r s  a r e  E n d - o f - R e c o r d  C h a r a c t e r s  

u n c o n d i  t i o n a l l y
LF
CR
N E W L I u E  (US)
F u n c t i o n  6 ( C o n s o l  I n t e r r u p t )

T h e  f o l l o w i n g  c h a r a c t e r  i s  a n  E n d - o f - R e c o r d  C h a r a c t e r  c o n d i t i o n a l l y  

(see T a b l e  1. 1) :-
- >

W h e n  any of t h e s e  is e n c o u n t e r e d ,  t h e  r e c o r d  i s  c o n s i d e r e d  
t e r m i n a t e d .  T h e  B u f f e r  w i l l  t e a a i n  a s  i t  s t a n d s ,  i n d e p e n d e n t  of t h e  
B u f f e r  P o i n t e r .  T h u s ,  h a v i n g  i n s e r t e d  a c h a r a c t e r ,  t h e r e  is n o  nee d  to 
r e p o s i t i o n  t h e  B u f f e r  P o i n t e r  a r t e r  t h e  l a s t  c h a r a c t e r  p r i o r  t o  
d e p r e s s i n g  a k e y  p r o d u c i n g  an E n d - o f - R e c o r d  C h a r a c t e r .

1.3 E r a s e  C h a r a c t e r

T h e  f o l l o w i n g  c h a r a c t e r s  a r e  E r a s e  C h a r a c t e r s  u n c o n d i t i o n a l l y :-

D E L  L I N E  
D E L

T h e  f o l l o w i n g  c h a r a c t e r s  a r e  E r a s e  C h a r a c t e r s  w i t h  o t h e r  s p e c i a l  
f u n c t i o n s  (see T a b l e  1. 1 ) : -

C L E A R

H O M E
F U N C T I O N  i (Xab I n i t i a l l i z e )

An E r a s e  C h a r a c t e r  c a u s e s  t n e  B u f f e r  to be c l e a r e d  t o  b l a n k s ,  t u e  
B u f f e r  P o i n t e r  t o  be r e p o s i t i o a a d  a t  z e r o ,  a n d  ( e x c e p t  H O M E )  t h e  c u r r e n t  

l i n e  t o  te c l e a r e d  o n  t h e  s c r e e n .

T h e  f o l l o w i n g  c h a r a c t e r s  c a u s e  th e  B u f f e r  t o  b e  c l e a r e d  t o  b l a n k s  

f r o m  t h e  B u f f e r  P o i n t e r  p o s i t i o n  t o  t h e  e n d  o f  the B u f f e r ,  a n d  t h e  
s c r e e n  t o  be c l e a r e d  f r o m  t h e  c u r s o r  p o s i t i o n

E O L
E R N

1.4 T a b u l a t i o n

T h e r e  is s p a c e  r e s e r v e d  i n  m e m o r y  fo r  8 t a b  p o s i t i o n s  p o r  t e r m i n a l ,  
t h e  f i r s t  o n e  o f  w h i c h  is a l w a y s  s e t  to 1. S i n c e  t h e s e  t a b  p o s i t i o n s  a r *  
m e m o r y  r e s i d e n t ,  it i s  a d v i s e d  t u a t ,  e a c h  t i m e  a u s e r  s t a r t s  input,

CLEAR or Tab Initiallize (Function 3) should be transmitted before any 
t a b u l a t i o n  is d o n e .  T h i s  a a s  c u e  m n c t i o n  of c l e a r i n g  b o t h  t h e  s o f t w a r e
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(memory) an d  h a r d w a r o  (terminal) t a b s ,  and, in the c a s e  of F u n c t i o n  
of s e t t i n q  the s t a n d a r d  tat> p o s i t i o n s .

T h e  t a b  t a b l e  c o m p r i s e s  ti c o n t i g u o u s  b y t e s .  T h e  t a b s  t h a t  h a v e  boon 
set are s t o r e d  in a s c e n d i n g  o r d e r ,  a n d  v a c a n t  fcytes a r e  n a r k e d  by h a v i n g  
th e  top b i t  s e t  (i.e. #80). W a e n  a T A B  S E T  is t r a n s m i t t e d  th e  p r o g r a m  
s e a r c h e s  t h e  t a b l e  for t h2 c o r r e c t  l o c a t i o n  a n d ,  s h o u l d  ther-' be tab s  
d e f i n e d  f u r t h e r  a l o n g  t h e  m ^ a t  l i n e ,  it i n s e r t s  the tab p o s i t i o n ,  
r e l o c a t i n g  the c u r r e n t  ana all s a o s e q u e n t  e n t r i e s  o n e  l o c a t i o n  later.
Any t a b  p o s i t i o n  p r e v i o u s l y  in the l a s t  e n t r y  l o c a t i o n  w i l l  b e  l o s t  in 
m e m o r y  b u t  not on the t e r m i n a l .  »tnen a T A B  C L E A R  is t r a n s m i t t e d ,  the 
p r o g r a m  s e a r c h e s  for t h e  c o r r e c t  v o c a t i o n  ani r e m o v e s . t h e  e n t r y  by 
r e l o c a t i n g  all s u b s e q u e n t  e n t r i e s  o n e  l o c a t i o n  e a r l i e r .  T h e  l a s t  b y t (i is 
r e s e t  v a c a n t .  It is t h u s  j b v i o u s  c n a t  by e x c e s s i v e  a n d  i n j u d i c i o u s  use 
of T A B  S E T  and T A B  C L E A R  t h e  tao p o s i t i o n s  in m e m o r y  an d  on t h e  t e r m i n a l  

may d i f f e r  r a d i c a l l y :  YOU H A V E  3E EN W A R N E D .  F o r  m o s t  p u r p o s e s ,  h o w e v e r ,  
o n l y  4 o r  5 t a b  p o s i t i o n s  are r e q u i r e d  at any o n e  t i d e  a n d  no p r o b l e m  

s h o u l d  a r i s e .

T h e  T A B  a n d  B A C K  T A B  c a u s e  t n e  tab t a b l e  to be s e a r c h e d  fo r  t h e  
n e x t  d e f i n e d  t a b  p o s i t i o n  rollorfing or p r e c e e d i n q  t h e  c u r r e n t  B u f f e r  
P o i n t e r  r e s p e c t i v e l y .  A B a C K  T A 4  w h e n  t h e  B u f f e r  P o i n t e r  s t a n d s  at o n e  
is i g n o r e d ;  a T A B  w n e n  the B d f r e r  P o i n t e r  is f a r t h e r  t h a n  the l a s t  
d e f i n e d  t a b  p o s i t i o n  in tue tao t a b l e  is i g n o r e d .

1.5 F i l e  C o n t r o l  F u n c t i o n s

T h e  s t a n d a r d  f i l e  c o n t r o l  f u n c t i o n s  m a y  b e  u s e d  on a n y  f i l e  
a s s i g n e d  to t h e  SB t a s k ,  i h e  e i r e c t  of u s i n g  t h e s e  f u n c t i o n s  is g i v e n  in 

T a b l e  1.2.
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I’ i u i e 1.2

* * ♦ *

* F u n c t  ion * T r a n s mi11 ed C h a r a c t e r s ♦ fect *
♦
it i

* * *

♦ * * *

* R EWi n d * HO K E R M * C l e a r s  s c r e e n ,  l e a v i n q  tabs *

* * * u n c h a n g e d . *

* B K F i l e * ESC V IP&fiV c'h GE) * R e s e t s  t h e  c u r s o r  t o  the top *
* ♦ * of t h e  p r e v i o u s  " p a q o " . *

* B K R e c o r d * CR LF ESC A B S C  A * R e s e t s  the c u r s o r  to the *

* * * s t a r t  cz t h e  p r e v i o u s  line. *

* A V R e c o r d * CR L F * R e s e t s  t h e  c u r s o r  to the *

* * * s t a r t  of the n e x t  line. *

* A V F i l e * ESC U (N£XX PAGE) * R e s e t s  t h e  c u r s o r  to the to p *

♦ ♦ * of t h e  nex t  " p a q e”. ♦

* WEO f * CR LF $ $ * W r i t e s  $3 o n  the next l i n e *
* * * 4c

* H O M e * CR L F CR L F  CR L F * S k i p s  3 l i n e s . 4c

* * * *
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1.6 J s j l  ’s  F i l e  T a b l e

In t h e  U s e r ' s  F i l e  T a D l o  (JFT) t h e  o p t i o n  word (HOP) is not t e s t e d  
but a s s u m e d  to be # A 0 0 0  for a l l  r u n c t i o n s  e x c e p t  W RTTK. For t h i s  
f u n c t i o n  the w h o l e  w o r d  ia p a s s e d  on to MAX. (This was orijir.allv 

n e c e s s a r y  as B A S I C  us°s tne c n a r a c t e r  as 3 t e r m i n a t o r ) .  T h e  o u t p u t
b u f f e r  i s  u n a l t e r e d ;  a n y  t r u n c a t i o n  t h a t  t a k e s  p l a c e  is due to the 
m a x i m u m  l e n g t h  d e f i n e d  for tua t-^cuindls at s y s t e m  g e n e r a t i o n . T h i s  is 
c u r r e n t l y  80 c h a r a c t e r s ,  x n c i u ^ i v e  tne c a r r i a q e  c o n t r o l  c h a r a c t e r s .  T h u s  
l i n e s  w r i t t e n  on t h e  s c r e e n  uy j t a n d a r d  ModCoiap s o f t w a r e  will h a v e  a 
m a x i m u m  l e n g t h  ot 78 c h a r a c t e r s ,  s i n c e  t h e y  t y p i c a l l y  u s e  a c a r r i a g e  
c o n t r o l  c h a r a c t e r  f o l l o w e d  by #02, w h i c h  is n o t  t r a n s m i t t e d .

T h e  a c t u a l  n u m b e r  of b y t e s  t r a n s f e r r e d  in any f u n c t i o n  is s t o r e d  in 

UFT w o r d  4 (UBC) .

T h e  D e v i c e  P o s i t i o n  i n d e x  (UHC) is i n c r e m e n t e d  by 1 for t h e  

f o l l o w i n g  f u n c t i o n s :
R E A D
W R I T E
AVR
WEO ,

it is d e c r e m e n t e d  by 1 f o r
B K R ,

a n d  it is c l e a r e d  t o  z e r o  f o e
REW 
B K F  
A VF 

HOM.

At t h e  s t a r t  o f  all transfer.? t h e  O F T  s t a t u s  i s  r e - i n i t i  a l l i z e d  
w i t h  U F T  h o l d  ( H O ) , b u f f e r  b u s y  (33), a n d  UF T  tusy ( U P ) . T h e  h o l d  bit is 
r e s e t  on a R E A D  f u n c t i o n  as s o o n  as th e  f i r s t  c h a r a c t e r  is r e c e i v e d  (so 
t h a t  t h e  O p e r a t o r  C o m m u n i c a t i o n s  t a s k  d o e s  not t i m e  o u t ! ) .  A l l  t h r e e  
b i t s  a r e  r e s e t  w h e n  t h i s  o r  a n y  o t h e r  f u n c t i o n  is c o m p l e t e .
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2 The P r o g r a m m e r ’s G u i d i  co the S u p e r  Hep S y m b i o n t  T.isk

T h e  p r o i r a m  is d e v i d ^ d  l o g i c a l l y  i n t o  3 mai n  s t o p s .  In t h e  first 
t h e  P h y s i c a l  D e v i c e  Q u e u e  (i'Dy) is s e a r c h e d  to s e e  if anv r e q u e s t s  
q u e u e d  by the O p e r a t i n g  Systjui (.iAX) a r e  for a t e r m i n a l  t h a t  is 
c u r r e n t l y  not busy. S h o u l d  tins o e  t;ie c a s e  the r e q u e s t  is q u e u e d  
i n t e r n a l l y  on th e  t e r m i n a l  aud i s  r e m o v e d  f r o m  the PDQ. In the s e c o n d  
s t e p ,  t h e  i n t e r n a l  s t a t u s  o l  e a c u  t e r m i n a l  is e x a m i n e d .  If a r e q u e s t  w a s  

q u e u e d  at th e  p r e v i o u s  s t e p ,  tu;i a p p r o p r i a t e  ccnuiand is o u t p u t ;  if a 
c o m m a n d  was o u t p u t  at a p L e v i o u s  t i me, t h i s  is c h e c k e d  f o r  c o m p l e t i o n .
T'he t h i r d  s t e p  is o n l y  for 1<£AD cj;D;nands: a f t e r  e a c h  c h a r a c t e r  has been 

r e a d ,  it is e x a m i n e d  a n d  i n t e r p r e t e d  as d e s c r i b e d  in t h e  U s e r ’s Gu i d ' .

2.1 S e a r c n  of t n e  P h y s i c a l  D e v i c e  Q u e u e

W h e n  the t a s k  is e n t e r e d ,  it f i r s t  c h e c k s  to sec? if the e x t e r n a l  
c o n t r o l l e r  has b e e n  set b u s y  by rlAX. If it ha s  not, t h e r e  a r e  no new 
r e q u e s t s ,  and th e  p r o g r a m  p r o c e e d s  to t h e  n e x t  step. If it is set to 
b u s y ,  t h i s  i n d i c a t e s  t h a t  o n e  or Jiore r e q u e s t s  h a v e  b e e n  q u e  led and that 
t h e i r  n o d e  (s) h a v e  b e e n  a t t a c h e d  to the P D Q . T h e  q u e u e  is s c a n n e d  
s e q u e n t i a l l y  f r o m  the top, tnus d e a l i n g  w i t h  t h e  o l d e s t  n o d e  fi r s t .  If 
the t e r m i n a l  w h i c h  t h e  n o d e  w i s n a s  t o  a c c e s s  is not c u r r e n t l y  b u sy, the 
n o d e  is " s t o l e n” f r o m  MAX by e x t r a c t i n g  t h e  n o d e  f r o m  the PD Q  and 
p l a c i n g  t h i s  in th e  i n t e r n a l  c o n t r o l l e r  of the r e l e v a n t  t e r m i n a l ,  and 
s e t t i n g  t h e  s t a t u s  to busy (See F i g u r e  2 . 1 ) .  T h i s  s e c t i o n  o f  c o d e  is 
e x e c u t e d  with t h e  T a s k m a s t e r  l o o t e d  o u t ,  so t h a t  no f u r t h e r  r e q u e s t s  can 
be q u e u e d  u n t i l  the w h o l e  q u e u e  n a s  b e e n  s c a n n e d .

2.2 l e s t  of C o n t r o l l e r  S t a t u s

T h e  p r i n c i p a l  s e c t i o u  or tna t a s k  d e a l s  w i t h  t h e  s t a t u s  o f  e a c h  
c o n t r o l l e r  a n d  of t h e  a s s o c i a t e d  t r a n s f e r  r e q u e s t s  of a l l  tao i n t e r n a l  
c o n t r o l l e r s .  If a c o n t r o l l e r  w a s  s e t  b u s y  at t h e  p r e v i o u s  s t e p ,  t h e n  a 
t r a n s f e r  is i n i t i a t e d .  If t h e  t r a n s f e r  h a s  a l r e a d y  b e e n  i n i t i a t e d  t h e n  

t h i s  t r a n s f e r  is c h e c k e d  i o r  c o m p l e t i o n .  T h e  c o n t r o l l e r s  a r e  s c a n n e d  
s e q u e n t i a l l y ;  t h u s  a l l  t e r m i n a l s  a r e  c h e c k e d  e a c h  t i m e  th e  t a s k  is 
e n t e r e d .  W h e n  all c o n t r o l l e r s  n a v e  b e e n  e x a m i n e d ,  t h e  T a s k m a s t e r  is 
r e - e n a b l e d ,  t h e  n e x t  tas k  i n  tne C P U Q  b e i n g  n o r m a l l y  a c t i v a t e d .  H o w e v e r ,  
if a t r a n s f e r  h a s  j u s t  b e e n  c o m p l e t e d ,  a n d  tae n c d e  r e t u r n e d  to MAX, th e  
C P U Q  is s c a n n e d  f r o m  th e  t o p  (to p r e v e n t  MAX g e t t i n g  u p s e t  w h e n  he has 
an  I/ O  n o d e  f r o m  t h e  OC T a s k  to ^ a e u e  o n  t h e  S B  Task)

2 . ^ . 1  T r a n s f e r  I n i t i a t i o n

B e f o r e  m a k i n g  a t r a n s f e r  r e q u e s t ,  a l l  t h e  a p p r o p r i a t e  b ' t s  a r e  set 
to k e e p  M A X  f r o m  g e t t i n g  u p s e t  v i z  the L o g i c a l  D e v i c e  B u s y  (1DB) bit is 
s e t ,  a n d  t h e  c a l l e r ’s U FT s t a t u s  is r e - i n  i t i a 1 1 ized w i t h  b u f f e r  h o l d  
(HO), b u f f e r  b u s y  ( B B ) , a u d  J F i  D u s y  ( U B ) . (See MAX I T / I I I  v o l u m e  II, 
a p p e n d i x  A). T h e  s e t t i n g  jt the ^ J B  d o e s  n o t  s e e m  t o  be n e c e s s a r y ,  but 
it a l l e v i a t e s  t w o  p r o b l e m s :

1) T h e  P D Q  is s c a n n e d  by t a a  I / O  s y s t e m  to p l a c e  t h e  n o d e s  from the 

v a r i o u s  t a s k s  in o r d e r  of p r i o r i t y .  Th e  f i r s t  n o d e  (if t h e  P h y s i c a l  
D e v i c e  S t a t u s  (PDT) is busy) i s  a s s u m e d  t o  bo in o p e r a t i o n  and all 
s u b s e q u e n t  n o d e s  a r e  q u e u e d  o e u i a d  t h i s  o n e .  S i n c e  t h i s  n o d e  is no t  in 

o p e r a t i o n  (the b u s y  n o d e  u a s  oe.^n “s t o l e n " )  t h e  q u e u i n g  a l g o r i t h m  f a i l s
a n d ,  if t w o  o r  m o r e  t a s k s  a r o  l e ^ a e s t i n g  r e a d s  f r o m  a t e r m i n a l  it is
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i m p o s s i b l e  to t e l l  w h i c h  o n e  ud.; q u e u e d  t h e  r e a d .  S e t t i n g  t h e  LDB maker, 
8 A X  put a l l  new n o d e s  for tha d e v i c e  on t h e  S l o u g h  Q u e u e  (LSO) , w h e n c e  
t h e y  a r e  q u e u e d  p r o p e r l y  » u e u  t u3 L D B  i s  r e s e t .

2) W h e n  an I / O  o p e r a t i o n  is t e r m i n a t e d ,  M A X  r e s e t s  t h e  L D B  a n d  s e t s  
t h e  UFT a d d r e s s  in t h e  n o a e  to z e r o  if he f i n d s  it in t h e  PDQ. S i n c e  a 
"stolen** n o d e  c a n n o t  be f o u n d  t n e r e ,  t h e  o n l y  way f o r  t h e  S B  t a s k  to 
d e t e r m i n e  w h e t h e r  t h e  o p e r a t i o n  u i s  b e e n  t e r m i n a t e d  is to t e s t  t h e  LDB.

A r e a d  s e r v i c e  is i m t i d i l i z e d  by t r a n s m i t t i n g  t h e  CR, IF, and INS 
C H A R  O F ?  c h a r a c t e r s ,  c l e a r i n g  t a e  B u f f e r  t o  b l a n k s ,  a n d  t h e n  m a k i n g  a 
R E X , R E A D  c a l l  for s i n g l e  c h a r a c t e r s .  T h e  M o d C o m p  h a n d l e r  h a s  b e e n  
m o d i f i e d  t o  r e c o g n i s e  a n d  not to r e t u r n  t h e  E S C  c h a r a c t e r  but to r e t u r n  
t h e  f o l l o w i n g  c h a r a c t e r  to the SB t a s k  w i t h  b i t  8 (#80) set .  T h u s  c^ll 
ESC s e q u e n c e  c h a r a c t e r s  a r e  a l s o  r e a d  a s  s i n g l e  c h a r a c t e r s ,  but m u s t  be 

e c h o e d  a s  d o u b l e  c h a r a c t e r s .

Al l  o t h e r  s e r v i c e s  a c e  i n i t i a l l i z e d  m e r e l y  by s e t t i n g  th e  

a p p r o p r i a t e  O F T ,  a n d  by e x e c u t i n g  a R E X , W R I T E  c a l l .

2 . 2 . 2  T n a s f e r  C o m p l e t i o n

M A X  s i g n a l s  t h e  c o m p l e t i o n  of a t r a n s f e r  ty r e s e t t i n g  al l  t h e  

t i m i n g  c o n d i t i o n s  i n  the UFT. F o r  a l l  s e r v i c e s  e x c e p t  R E A D ,  if a 
p r e v i o u s l y  i n i t i a t e d  t r a n s f e r  n a s  r e a c h e d  c o m p l e t i o n ,  t h e  U F T  s t a t u s  is 
c o p i e d  i n t o  t h e  c a l l e r ’s UFT, t a e  " s t o l e n "  n o d e  i s  s e t  n o t  b u s y  by 
s e t t i n g  th e  U F T  a d d r e s s  in the n o a e  t o  z e r o ,  a n d  t h e  c a l l i n g  t a s k  i s  
r e l e a s e d  f r o m  i t s  I / O  h o l d  c o n d i t i o n  if t h e  R E X  c a l l  wa s  m a d e  w i t h o u t  
t h e  q u i c k  r e t u r n  o p t i o n ,  i h e  n o d e  i s  t h e n  r e t u r n e d  t o  t h e  c a l l e r ’s 
A v a i l a b l e  N o d e  Q u e u e  a n d  t h e  n u a a e r  of h i s  n o d e s  in u s e  is d e c r e m e n t e d  
b y  one. T h e  d e q u e u i n g  o p e r a t i o n  i s  c a r r i e d  o u t  w i t h  a l l  i n t e r r u p t s  b e l o w  
l e v e l  4 l o c k e d  o u t  to p r e v e n t  a n o t h e r  R E X  s e r v i c e  o f  t h e  s a m e  t a s k  
c o m p l e t i n g  a n d  s i g n a l l i n g  c o m p l e t i o n  by d e q u e u i n g  a n o t h e r  n o d e  in th e  
s a m e  queue- at t h e  s a m e  t i m e .

In a R E A D  s e r v i c e ,  as s o o n  as t h e  o u t p u t  of t h e  i n i t i a l  c h a r a c t e r s  
h a s  been c o m p l e t e d ,  t h e  r e a d  U F T  i s  t e s t e d  for c o m p l e t i o n .  T h e  s i n g l e  
c h a r a c t e r  r e t u r n e d  is e x a m i n e d  i n d  i n t e r p r e t e d  as d e s c r i b e d  in t h e  
U s e r ’s G u i d e .  If t h e  i n put c n a r a c t e r  w a s  an E n d - o f - R e c o r d  C h a r a c t e r ,  t h e  
B u f f e r  is t e r m i n a t e d  by s t o r i n g  a N U L  (#00) i m m e d i a t e l y  a f t e r  t h e  las t  
n o n - b l a n k  c h a r a c t e r ,  if t u e r e  i s  r o o m .  If t h e  l i n e  is c o m p l e t e l y  blank, 
t h e  N U L  c h a r a c t e r  i s  s t o r e d  a f t e r  t h e  f i r s t  b l a n k .  T h e  p r o c e s s  t h e n  
c o n t i n u e s  e x a c t l y  as f o r  t h e  o t h e r  s e r v i c e s .  S i n c e  al l  c o m m u n i c a t i o n s  
w i t h  t h e  S u p e r  B e e s  a r e  p e r f o r m e d  i n  f u l l  d u p l e x  m o d e ,  a n y  c h a r a c t e r  to 
be  s t o r e d  on t h e  s c r e e n  m u s t  o e  e c h o e d  by e x e c u t i n g  a R E X , W R I T E  t o  the 
t e r m i n a l .  S o a e  o f  t h e  c h a r a c t e r s  a r e  n o t  e c h o e d  at all, but s o m e  a r e  
e c h o e d  w i t h  m a n y  c h a r a c t e r s .  X a i o  l a s t  w a s  o n e  of t h e  m a i n  r e a s o n s  for 
m a k i n g  t h e  S u p e r  B e e  h a n d l e r  a s y m b i o n t  t a s k  r a t h e r  t h a n  a s i m p l e  d e v i c e  
h a n d l e r ,  s i n c e  a h a n d l e r  u n d e r  d A X  c a n  e c h o  at most o n e  c h a r a c t e r  a t  a 
t i m e  e x c l u d i n g  t h e  p o s s i b i l i t y ,  f o r  e x a m p l e ,  of c l e a r i n g  t h e  l i n e  on t h e  
s c r e e n  w h e n  a R U B  O U T  (DEi.) i s  t y p e d .

E v e n  w h e n  n o  R E X  s e r v i c e  is in o p e r a t i o n ,  t h e  SB t a s k  a l w a y s  h a s  a 
r e a d  q u e u e d  on t h e  t e r m i n a l ,  t n u s  a l l o w i n g  a m o d i c u m  of c o m m u n i c a t i o n  
w i t h  a t e r m i n a l  t h a t  is o t h e r w i s e  d e a d .  At p r e s e n t  o n l y  a f e w  c h a r a c t e r s  
h a v e  any m e a n i n g  in t h i s  m o d e  (see U s e r ' s  G u i d e ) .  T h e s e  a r e  n o t  e c h o e d ;

simply a further REX,READ is ^uvjued.
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2 . J C o a t  r o l l e r s

T h e  " e x t e r n a l "  c o n t r o l l e r  is t h e  53 task c o m m o n  area w h i c h  is used 
by M A X  a s  a P h y s i c a l  D e v i c e  I d J i e  (PDT) . T h e  P D T  s t a t u s  is n o r m a l l y  u s e d  
by t h e  d e v i c e  h a n d l e r s  at S e r v i c e  I n t e r r u p t  (SI) and D a t a  I n t e r r u p t  
(DI) . T h e  o n l y  bit t h a t  is set b o i o r e  an i n t e r r u p t  o c c u r s  is the 
C o n t r o l l e r  B u s y  (C^) bit. S i n c e  tne SP t a s k  is a task a n d  not a d e v i c e  
t h e r e  i s  no SI o r  DI a n d  t h e  r e s t  of th e  s t a t u s  is not used. O n l y  th-* 
f i r s t  5 w o r d s  o f  t h e  PDT a r e  u s e d  by M A X  as w i t h  a s t a n d a r d  d e v i c e ,  'i’he 
i n t e r n a l  o p t i o n  w o r d  (SRO) has b e e n  a p p e n d e d .  At p r e s e n t  o n l y  bit 0 
(HDN) is u s e d  to d e t e r m i n e  the t y p e  of C P U Q  s c a n n i n g  to be u s e d  by tne 
T a s k m a s t e r  when the SB t a s k  e x i t s .

T h e r e  is o n e  i n t e r n a l  c o n t r o l l e r  f o r  e a c h  t e r m i n a l  o p e r a t e d  by the 
t a sk. T h e  c o n t r o l l e r  c o n t a i n s  a i l  i n f o r m a t i o n  that is d e v i c e  d e p e n d e n t  
viz: t h e  s t a t u s ,  an i n t e r n a l  t h e  t e r m i n a l  n a m e ,  t h e  i n p u t  c h a r a c t e r
b u f f e r ,  t h e  e c h o  b u f f e r ,  t n e  B u i i e r  P o i n t e r ,  t h e  c u r r e n t  tab p o s i t i o n s ,  
the UFT t a b l e s  for the t r a a s c e r  r e q u e s t s  to t h e  p h y s i c a l  d e v i c e s ,  and 
th e  n o n - r e e n t r a n t  c o d e .  T n e  S p e c i a l  O p t i o n  (SO) is set in th^> input UFT. 
Q u i t e  w h a t  t h i s  is s u p p o s e d  to do I d o n ' t  k n o w ,  but it d o e s  a l l o w  an odd 
n u m b e r  of b y t e s  t o  be real, ia t h i s  c a s e  1, w h e r e a s  t h i s  is n o t  n o r m a l l y  
p o s s i b l e .

T h e  f o l l o w i n g  b i t s  ia tne i n t e r n a l  c o n t r o l l e r  a r e  used:

4 BT B u f f e r  Full, i h i s  i s  se t  d u r i n g  a r e a d  s e r v i c e  when
a c h a r a c t e r  h a s  b e e n  e n t e r e d  i n t o  t h e  l a s t  p o s i t i o n  
in the B a i t e r .  S i n c e  m o s t  R E X , R E A D S  to the S u p e r  
B e e s  a r e  m a d e ,  l o g i c a l l y  e n o u g h ,  s p e c i f y i n g  the 
B u f f e r  to n a v e  l e n g t h  80 c h a r a c t e r s  a n d  s i n c e  
s t o r i n g  t h e  8 J t h  c h a r a c t e r  on t h e  s c r e e n  c a u s e s  t h e  
c u r s o r  to m o v e  to t h e  b e g i n n i n g  of t h e  s u b s e q u e n t  
line, t h e  l a s t  c h a r a c t e r  i s  a l w a y s  e c h o e d  f o l l o w e d  
by a b S .  i a e  D i t  is a l s o  u s e d  t o  t e r m i n a t e  t h e  
s e r v i c e  w h e a  t h e  e c h o  of t h e  f i n a l  c h a r a c t e r  is 
c o m p l e t e .

5 XF A REX s e r v i c e  n a s  b e e n  i n i t i a l l i z e d . T h i s  is se t
to t e i l  th e  t a s k  to c h e c k  the s t a t u s  of t h e  U F T s  
e a c h  t i m e  it is e n t e r e d  s u b s e q u e n t l y .

7 C B  C o n t r o l l e r  B u s y .  T h i s  i n d i c a t e s  t h a t  a n o d e  has
s t o l e n  from tne e x t e r n a l  P D Q  a n d  t h a t  th e  t a s k  
c a n n o t  a c c e n t  a n y  r e q u e s t s  for t h i s  t e r m i n a l  u n t i l  
t h i s  o i t  n a s  b e e n  r e s e t .

8 H L D  S c r e e n  Hold. I n i s  i n d i c a t e s  that F u n c t i o n  1 (or
C N T L  wd;i t y p e d  a n d  t h a t  nc m o r e  s e r v i c e s  m a y  be
p e r f o r m e d  oa t h i s  t e r m i n a l  u n t i l  the c o n d i t i o n  ha s  
b e e n  c l e a r e d .

10 I N S  I n s e r t  C h a r a c t e r  M o d e .  D u r i n g  a r e a d  s e r v i c e  t h i s
c a u s e s  a S t o r a b l e  C h a r a c t e r  to be s t o r e d  in the 

B u f f e r  in t n e  n o r m a l  m a n n e r ,  but in a d d i t i o n  all 
c h a r a c t e r s  a l r e a d y  in t h e  E u f f e r  at o r  b e y o n d  t h e  
c u r r e n t  p o s i t i o n  to be r e l o c a t e d  o n e  b y t e  later.

12 IWR W r i t e  I n i t i a t e d .  A R E X , W R I T F .  c a l l  h a s  b e e n  m a d e  t o
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th e  p n y s i c a i  d e v i c e .

13 I R E  R e a d  i n i t i a t e d .  A R E X , R E A D  cal l  ha s  b e e n  m a d e  to
t h e  p n y s i c a i  d e v i c e .

14 C W  W r i t e  S e r v i c e .  T h e  RE X  c a l l  m a d e  to t h e  t e r m i n a l
w a s  Rr.X ,W R I T E .  T h i s  is c u r r e n t l y  se t  but not 
o t h e r w i s e  used.

15 C R  R e a d  s e r v i c e .  T h e  REX c a l l  m a d e  to t h e  t e r m i n a l
w a s  R E X , R E A D .

2. U R e g i s t e r s

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

1 Curreiit i n t e r n a l  c o n t r o l l e r  a d d r e s s .
3 N O D  A A d d r e s s  of c u r r e n t  I / O  n o d e
a R C B A A d d r e s s  of c a l l e r ' s  RC B
5 LDT A A d d r e s s  of c u r r e n t  LDT
6 C R X A A d d r e s s  of R E X  c a l l
7 UFTA A d d r e s s  of c a x l e r ' s  U F T
9 L i n k  r e g i s t e r  f o r  i n t e r n a l  p r o c e d u r e s

10 I n p u t  c h a r a c t e r  (READ only)
12 A d d r e s s  or c a l l e r ' s  B u f f e r  (READ only)

13 C u r r e n t  B u r f a r  P o i n t e r  (READ only)

2 . d A d d i n g  m o r e  t e r m i n a l s

T h e  SB t a s k  h a s  been  w r i t t e n  s o  a s  to m a k e  the a d d i t i o n  of e x t r a  
t e r m i n a l s  a s  e a s y  a s  p o s s i b l e .  F i v e  e x t r a  m a c r o  c a l l s  m u s t  be a d d e d  per 
t e r m i n a l  in t h e  L o g i c a l  I / O  (LIu) B l o c k  of the s y s t e m  g e n e r a t i o n  
(sysgen) , o n e  in t h e  S B  t a s k  i t s e l f ,  a n d  o n e  in t h e  T a s k  R e s o u r c e  B l o c k  
(TWA) d e f i n i t i o n  fo r  SB.

In t h e  L I O  B l o c k ,  the m a c r o  S U B P A R T Y L I N E  is n e c e s s a r y  to run tho 
S u p e r  B e e s  u s i n g  t h e  M o d C o m p  d e v i c e  h a n d l e r ,  w h i c h  is p r i m i t i v e  but 
a d e g u a t e .  All t h e  v a r i o u s  c l a u s e s  to t h e  I / O  s y s t e m  (IOS) a r e  p e r f o r m e d  
at SI a n d  DI by t h e  c o d e  g e n e r a t e d  b y  t h i s  m a c r o .  F o r  e a c h  t e r m i n a l  
t h e r e  m u s t  a l s o  be two S U B C H A N N E L  m a c r o  c a l l s ,  t h e  f i r s t  fo r  th e  o u t p u t  
c h a n n e l ,  a n d  t h e  s e c o n d  f o r  t n e  i n p u t  c h a n n e l .  T h i s  g e n e r a t e s  th e  
a p p r o p r i a t e  P D T  f o r  p a r t y i i n e  d e v i c e s .  A l l  S U B C H A N N E L  m a c r o  c a l l s  m u s t  
f o l l o w  t h e  f i r s t  o n e ,  an d  m u s t  d o  so in t h e  c o r r e c t  o r d e r .  T h e  1,10 B lock 
at p r e s e n t  c o n t a i n s  t h e  f o l l o w i n g  c a l l s :

S U B P A R T Y L I N E A, #1tf
S U B C H A N N E L A ,00 , ,, N ON E , 7 , 2, N O E C H O
S U B C H A N N E L A ,01 iii N Oii E , 7 ,2 , N O E C H O

S U B C H A N N E L A ,02 iii N 0 A £, 7 i 2, N O E C H O

S U B C H A N N E L A ,03 i i i N ONE, 7 i 2 iN O E C H O
w h i c h  s h o u l d be ad d ed i

S U B C H A N N E 1 A ,04 i i i M 0*« E , 7 i 2 , N O E C H O

S U B C H A N N E L A ,05 »ii N Obi £, 7 / 2 1 N O E C H O
e t c .

T h e  L D T  f o r  a d e v i c e  i s  g e n e r a t e d  w i t h  t h e  D E V I C F  m a c r o .  S i n c e  t h e  
t e r m i n a l s  a r e  a c c e s s e d  thiou.ju tae S B  task- as S31, CP2, e t c .  o n e  D S V I C 3  
m a c r o  c a l l  o u s t  e x i s t  f o r  e a c n  s u c h  n a m e .  T h e  SB task t r a n s f e r s  dat a



r.u-per D e e  T a s k  D e s c r i p t i o n  as o f  o 3 / 1 9 / 7 5

u s i n g  t h e  l o g i c a l  d e v i c e  n d w l ,  HR 1 , etc. r'-guiring that t h e r e  bo
t w o  D E V I C E  c a l l s  foe t^acn t o r . u m l ,  o n e  f o r  i n p u t ,  o n e  for o u t p u t .  At 
p r e s e n t  t h e  L I O  B l o c k  c o n t d i n j  tn-j f o l l o w i n g  c a l l s :

DEV ICS SD1 , SB, 8 2, »2 4, i’AS K  D E V I C E
D E V I C E  S 3 2 , S D ,  6 2, * 24, i'A S K D E V  ICE

to w n i c h  s h o u l d  be a d d e d :  %
D E V I C E  S B 3 , S B , 6 2 , * 2 4 , i A S K D E V I C E  

e t c . ,  a l s o
D E V I C E  BW1 , A O u , 8 0 , * 2 0
DE V  ICE 3 R 1,A01 , 8 0 , s 20
D E V I C E  B W 2 , A O * , 80,§20
D E V I C E  8 R 2 , A  0o, 8 0 , # 2 0

to w h i c h  s h o u l d  be a d d e d :
D E V I C E  BW3,A0«* , 80, *20
D E V I C E  B R 3 , A O b , 8 u , *20 

et c .

In t h e  SP< t a s k  t h e r e  m u s t  be o n e  i n t e r n a l  c o n t r o l l e r  per t e r m i n a l .  
This is g e n e r a t e d  by t h e  o DCOii raOi.LER m a c r o .  At p r e s e n t  t h e r e  a r e  the 
f o l l o w i n g  c o n t r o l l e r s  d e f i n e d :

S B C O N T  ROLL ER 1
S B C O N T R O L L E R  2

to w h i c h  s h o u l d  be ad d e d :
S B C C N T R O L L E R  3 

et c .

S i n c e  th e  SE t a s k  c o o t a u m c i t e s  wit h  t h e  p h y s i c a l  d e v i c e s  via the 
l o g i c a l  d e v i c e s  B W 1 ,  ER1, e t c . ,  t a e s e  f i l e s  m u s t  fce d e f i n e d  in t h e  TWA.
A s i m p l e  m a c r o  S E F I L E  h a s  b e e n  w r i t t e n  w h i c h  m a k e s  th e  t w o  t a s k  file 
a s s i g n m e n t s .  A t  p r e s e n t  ta e  f o l l o w i n g  f i l e s  h a v e  b e e n  d e f i n e d :

S B F I L E  1
S E F I L E  2

to w h i c h  s h o u l d  b e  a d d e d :
S B F I L E  3

e t c .

T h e  p a r a m e t e r  in the c a l l  or S B C O N T R O L L E R  g e n e r a t e s  a r e f e r e n c e  to 
the f i l e s  BWn and BRn, and the c a l l  of S B F I L E  e g u a t e s  t h e  f i l ^ s  PWn and 
BRn to t h e  l o g i c a l  d e v i c e s  of ta e  s a m e  n a m e .  T h e  v a l u e  of n m a y  take a n y  
v a l u e  b e t w e e n  0 an d  9. P r o v i d e d  t a e  S 3 C 0 N T R 0 L L E R  a r g u e m e n t  a n d  the 
S E F I L E  a r g u e m e n t  c o r r e s p o n d  to o n e  a n o t h e r  and to t h e  l o g i c a l  d e v i c e s  
d e f i n e d  by the D E V I C E  m a c r o ,  t n ^ s e  m a c r o  c a l l s  may be m a d e  in a n y  o r d e r ,  
may t a k e  an y  of t h e  10 p o s s i b l e  v a l u e s  a n d  n e e d  not be s e q u e n t i a l .


