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I. In t roduc t ion  

Discussions wi th  numerous s t a f f  members have made i t  apparent  t h a t  con- 

s i d e r a b l e  i n t e r e s t  and need exis t  f o r  a new gene ra t ion  of computer i n t e r -  

f a c e  f o r  AGS ope ra to r s .  

p e r t i n e n t  t o  implementing such  a new i n t e r f a c e .  

s t i m u l a t e  d i scuss ion ,  poss ib ly  controversy,  and a l e r t  those  i n t e r e s t e d  i n  

t h e  matter t h a t  i d e a s  and sugges t ions  are welcome. In  t h e  fo l lowing  d i s -  
cuss ion ,  I s h a l l  mainly u s e  t h e  term "cont ro l  s t a t i o n "  i n  p re fe rence  t o  

the ove r ly  pompous "Operator-Computer In te r face" .  

This  no te  i s  a n  a t tempt  t o  organize  some thoughts  

I in t end  t h a t  it should 

Sec t ion  I1 desc r ibes  a c o n t r o l  s t a t i o n  i n  terms of i t s  f u n c t i o n a l  
c h a r a c t e r i s t i c s .  

new des ign  of c o n t r o l  s t a t i o n .  

v i r t u e s  a c o n t r o l  s t a t i o n  should possess .  

m y  proposa l  f o r  a s t a t i o n  design.  

p re sen t  c o n t r o l  s t a t i o n s  i n  t h e  Main Control  Room. 
the t o p i c s  of Sec t ions  11 and I11 may s k i p  these ,  as Sec t ions  I V  and V are 

f o r  the most p a r t  self-contained.  

Sec t ion  111 rehea r ses  t h e  arguments f o r  implementing a 

Sec t ion  IV c o n s t i t u t e s  a laundry l i s t  of 

F i n a l l y ,  Sec t ion  V embodies 

I n  a d d i t i o n ,  Appendix A d e s c r i b e s  t h e  

Readers f a m i l i a r  w i th  

11. Funct ions of AGS Operator-Computer I n t e r f a c e  

The func t ions  of t h e  AGS Operator-Computer I n t e r f a c e  are descr ibed  

he re  i n  terms of opera t ing  requirements .  

t h e  c u r r e n t  Main Control  Room (MCR) c o n t r o l  s t a t i o n s .  
Appendix A desc r ibes  i n  some d e t a i l  

It may be  noted i n  
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passing t h a t  t h e  primary AGS c o n t r o l  program, AGAST, w i l l  f unc t ion  i n  what i s  

c a l l e d  t e l e t y p e  mode, i .e . ,  a mode r equ i r ing  none of t h e  MCR s p e c i a l  f a c i l i -  

t ies and which permits  commands t o  be typed i n  a t  any computer terminal; i n  

p r i n c i p l e  then, t h e  AGS has  a l a r g e  number of p o t e n t i a l  opera tor  consoles.  

I n  p r a c t i c e ,  teletype-mode AGAST has  found few customers. 

a )  t h a t  t h e  apparent ly  minor hardship of typing commands ( r a t h e r  than set- 

t i n g  a cursor  and pushing a but ton)  p re sen t s  a s i g n i f i c a n t  b a r r i e r  t o  the 

casua l  u se r  and e s p e c i a l l y  t h e  novice u s e r ;  and/or b)  t h e  process  of page 

updating on a s c r o l l e d  CRT sc reen  i s  p a i n f u l l y  slow. 

One must conclude: 

A c o n t r o l  s t a t i o n  r e q u i r e s  f i r s t  a n  interactive alphanumeric d i sp l ay  

f o r  p re sen ta t ion  of t abu la r  and menu-style information and a user-control led 

cursor  on t h e  d i sp lay  f o r  s e l e c t i o n  of menu i t e m s .  An a r r a y  of bu t ton-s ty le  

switches is requi red  f o r  u se  i n  conjunct ion wi th  menu items on t h e  d isp lay .  

I n  t y p i c a l  usage, t h e  menu item provides a noun and t h e  but ton  provides  a 

verb ,  t h e  p a i r  then c o n s r i t u t i n g  an opera tor  command. 

One usua l ly  a l s o  r equ i r e s  a gene ra l  purpose computer te rmina l  f o r  t he  

use  of t h e  opera tor .  

t h e  programs which support  t h e  interactive fac i l i t i es .  

d i sp l ay  device,  although - - _ _  .. h o t  indispensable ,  can be  of immense va lue  i n  

present ing  l a r g e  volumes of readbacks i n  quickly d iges ted  form and i n  com- 

par ing a vec to r  of readbacks wi th  s tandard o r  archived va lues .  

d i sp l ay  may, i n  f a c t ,  be  t h e  s a m e  device as t h e  computer te rmina l  o r  t h e  

alphanumeric d isp lay .  

alphanumeric d i sp l ays  f o r  t h e  p re sen ta t ion  of s t a t u s  condi t ions,  alarm mes-  

sages ,  etc; some have termed t h e s e  d i sp lays  as "comfort displays" .  

In prac t iceonewould  employ t h i s  te rmina l  t o  in i t ia te  

F ina l ly ,  a graphic  
- 

The graphic  

One may op t iona l ly  r e q u i r e  a d d i t i o n a l  non- in te rac t ive  

111. Why A New Control  S t a t i o n  

The reasons f o r  d e s i r i n g  a new s t y l e  c o n t r o l  s t a t i o n  can be so r t ed  i n t o  

a few gene ra l  ca tegor ies :  

f o r  new or  enhanced f e a t u r e s  a t  t h e  c o n t r o l  s t a t i o n s ;  d i s s a t i s f a c t i o n  with 

t h e  performance of t h e  cu r ren t  s ta t ions ;and  maintenance problems wi th  t h e  

cu r ren t  s t a t i o n s  . 

a need f o r  a d d i t i o n a l  c o n t r o l  s t a t i o n s ;  a need 

The i n t e r a c t i v e  d i sp lays  of t h e  cu r ren t  MCR c o n t r o l  s t a t i o n s ,  t h e  

TEC's (cf Appendix A), l i m i t  a c o n t r o l  s t a t i o n  t o  one interactive page of 

40 cha rac t e r s  by 24 l i n e s .  

of t h e  c o n t r o l  s t a t i o n s  t h a t  m u l t i p l e ' i n t e r a c t i v e  pages would considerably 

enhance t h e  u t i l i t y  of a c o n t r o l  s t a t i o n .  

Considerable sentiment has  been voiced by use r s  

Likewise 
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it has been held t h a t  multi-color i n t e r a c t i v e  d isp lay  consoles could be 

used t o  good advantage i n  presenting add i t iona l  information v i a  t h e  ad- 

d i t i o n a l  dimension of color.  

The I / O  bus hardware i n t e r f a c e s  t o  t h e  PDP-10 f o r  t h e  cu r ren t  MCR con- 

t r o l  s t a t i o n  hardware, t he  TEC'S, TED'S and CIA's,are l o c a l  s p e c i a l  designs, 

plugged d i r e c t l y  i n t o  t h e  PDP-10 1/0 bus; they are high speed p a r a l l e l  

i n t e r f aces ,  providing very f a s t  s e r v i c e  f o r  t h e  user ,  bu t  constrained t o  

be very c lose  t o  t h e i r  cont ro l led  hardware. There has been a demand f o r  

add i t iona l  con t ro l  s t a t i o n s ,  notably a t  $he l i n a c  

c e r t a i n l y  expect ISABELLE t o  r e q u i r e  a t  l e a s t  one con t ro l  s t a t i o n .  These 

new con t ro l  s t a t i o n s  would be phys ica l ly  remote from t h e  PDP-10; t h e  present 

type of cont ro l  s t a t i o n  can be used a t  a remote loca t ion  only with heavy 

modification of t h e  hardware. I n  any case, t h e  present hardware i n t e r f a c e s  

can support ne i the r  add i t iona l  con t ro l  s t a t i o n s  nor add i t iona l  i n t e r a c t i v e  

d isp lays .  

f aces  would have t o  be b u i l t ,  as we l l  as add i t iona l  crates f o r  t h e  PDP-IO 

1 / 0  bus t o  conta in  these  in t e r f aces .  Before such a heavy program of con- 

s t r u c t i o n  is  undertaken, prudence alone would d i c t a t e  a reeva lua t ion  of t h e  

cur ren t  design, which can be characterized as g e r i a t r i c .  

among o the r s ,  and w e  may 

To provide add i t iona l  d i sp lays  and/or s t a t i o n s ,  add i t iona l  i n t e r -  

0 
The age of the  cu r ren t  hardware argues not only aga ins t  expanding t h e  

design, bu t  a l s o  f o r  replacing t h e  e x i s t i n g  con t ro l  s t a t i o n s  wi th  more mod- 

e rn  equipment. The TEC's/TED's are o lder ,  expensive devices,  state-of-the- 

a r t  when acquired but no longer soyand keeping them i n  repair  has become 

expensive (compared t o  t h e  cos t  of newer d isp lay  modules of similar function- 

a l i t y ) .  

b u i l t ,  of which t h r e e  cu r ren t ly  s t i l l  e x i s t ,  not a l l  a l i k e .  

v idua l  qu i rks  which w e  have to l e ra t ed ,  more o r  less gracefu l ly .  

case, t h e  t r a c k b a l l s  incorporated i n  them have begun t o  de t e r io ra t e .  

tenance of t h e  C I A  panels has always been d i f f i c u l t  and arduous, e spec ia l ly  

as they are d i r e c t l y  in t e r f aced  t o  t h e  PDP-10 1/0 bus and 

r equ i r e  t h e  dedica t ion  of t h e  PDP-IO t o  the  maintenance task .  

are t h e  s t ronges t  aFgwnent t o  retire t h e c u r r e n t  i n t e r f a c e  hardware. 

The C I A  panels have been a continuing problem; the re  w e r e  four 

They have indi-  

I n  any 

Main- 

hence o f t e n  

The CIA panels 

F ina l ly ,  t h e  cu r ren t  design requi res  PDP-10 in t e rven t ion  t o  maintain 

t h e  TEC cursor,  generating mul t ip l e  i n t e r r u p t s  each t i m e  t h e  operator r o l l s  the  

C I A  t r ackba l l .  These i n t e r r u p t s  a r e  serviced by custom system software, l i nk -  

ing t h e  C I A  s e rv i ce  rou t ine  t o  t h e  TEC service rout ine .  'This software support 

of the  TEC cursor can produce high instantaneous demand 
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on PDP-10 resources ,  which w a s  t o l e r a b l e  on a l i g h t l y  loaded system, b u t  

which i n  t h e  c u r r e n t  environment is  extremely t ed ious .  Moreover, t h e  

CIA-TEC service r o u t i n e  l i nkage  has  proved t o  b e  r a t h e r  buggy,,and s i n c e . .  

i t s  i n t r o d u c t i o n  

I V .  

has  y e t  t o  be  made t r u l y  s a t i s f a c t o r y .  

Laundry L i s t  of S t a t i o n  A t t r i b u t e s  

W e  l i s t  h e r e  some p o t e n t i a l l y  a t t ract ive p r o p e r t i e s  of c o n t r o l  s t a t i o n s ,  

f o r  t h e  sake  of i d e n t i f y i n g  problems t o  b e  solved i n  t h e  des ign  of a con- 

t r o l  s t a t i o n  and t o  provide  cr i ter ia  by which t o  judge a suggested s t a t i o n  

design.  

no t  be  included i n  t h e  f i n a l  design,  o r  may be  op t iona l .  These a t t r i b u t e s  

may b e  p r o p e r t i e s  of t h e  g l o b a l  s t a t i o n  des ign  ( G ) ,  t h e  i n t e r a c t i v e  alpha- 

numeric d i s p l a y  ( I )  o r  some o t h e r  f e a t u r e  of t h e  s t a t i o n  (0). The follow- 

ing  l ist  is only  vaguely ordered,  mainly proceeding from t h e  gene ra l  t o  t h e  

p a r t i c u l a r .  

It i s  e n t i r e l y  p o s s i b l e  t h a t  any p a r t i c u l a r  i t e m  on t h e  l i s t  may 

Modularity (G) - - I t  i s  d e s i r a b l e  t h a t  as much as poss ib l e ,  s p e c i a l  

f e a t u r e s  such as c o l o r  d i sp l ays ,  m u l t i p l e  d i s p l a y s  o r  graphic  

d i s p l a y s  be modular u n i t s  t h a t  can be  added t o  a s t a t i o n  wi thout  

major r e v i s i o n  of t h e  hardware a l r e a d y  p resen t  o r  of t h e  s o f t -  

w a r e  support  f o r  t h e  s t a t i o n .  Likewise, i t  s probable  t h a t  MCR 

s t a t i o n s  may r e q u i r e  more ex tens ive  f a c i l i t i e s  t han  remote sta- 

t i o n s  such as t h e  l i n a c ;  one set  of sof tware should suppor t  a l l  

s t a t i o n s .  The b a s i c  hardware complement f o r  a s t a t i o n  should a l s o  

be  modular, no t  monol i th ic .  

Commercial Acqu i s i t i on  (G)--As much as p o s s i b l e  of t h e  hardware should 

be  s tandard  commercial u n i t s .  R e l i a b i l i t y  i s  h igher ,  development 

times are s h o r t e r ,  r e p a i r  and expansion easier and documentation 

b e t t e r .  

Expandabi l i ty  (G)--The des ign  should n o t  l i m i t  t h e  i n s t a l l a t i o n  of 

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

Likewise, a d d i t i o n a l  f a c i l i t i e s  a t  e x i s t i n g  s t a t i o n s  should b e  

easy t o  i n s t a l l .  

Remote S t a t i o n s  (G)--The des ign  should no t  d i s c r i m i n a t e  a g a i n s t  in -  

s t a l l a t i o n  of c o n t r o l  s t a t i o n s  a t  l o c a t i o n s  remote from t h e  MCR. 
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(G)--Many of t h e s e  p r o p e r t i e s  imply some level of 

S p e c i f i c a l l y  independent i n t e l l i g e n c e  i n  t h e  c o n t r o l  s t a t i o n .  

r e q u i r i n g  such i n t e l l i g e n c e ,  i n  t h e  form of a s t a t i o n  processor ,  

can enable  t h e  t r a n s f e r  of some program content  from t h e  PDP-10 

t o  t h e  s t a t i o n  (such as d i s p l a y  format t ing  o r  gene ra t ion ) .  Such 

off- loading of t h e  PDP-10 is d e s i r a b l e  i n  gene ra l  ( s i n c e  t h e  

PDP-10 has  become rather heav i ly  loaded) ,  may w e l l  c o n t r i b u t e  

t o  lengthening t h e  u s e f u l  l i f e  of t h e  PDP-10 as t h e  c o n t r o l  com- 

puter ,and  may b e  c r u c i a l  as t h e  number of c o n t r o l  s t a t i o n s  inc reases .  

I 

Loosely Coupled t o  PDP-10 (G)--The coupl ing of t h e  c o n t r o l  s t a t i o n  t o  

t h e  PDP-10 c o n t r o l  computer should be  loose ,  i .e. ,  e a s i l y  d i s -  

connected wi thout  p r e j u d i c e  t o  e i t h e r  t h e  PDP-10 o r  t h e  s t a t i o n .  

This  cond i t ion  i s  t o  be  con t r a s t ed  t o  t h e  p r e s e n t  c o n t r o l  s t a t i o n  

hardware i n s t a l l e d  d i r e c t l y  on t h e  PDP-10 1/0 bus. This  p rope r ty  

i s  e s s e n t i a l  t o  f a c i l i t a t e t h e m a i n t e n a n c e  and development of t h e  

c o n t r o l  s t a t i o n .  

High Data Rate (G)--The l i n k  between t h e  PDP-10 and t h e  s t a t i o n  should 

be  h igh  speed and should c o n s i s t  of no t  more than  one PDP-10 i n t e r -  

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

ISABELLE Compat ib i l i ty  (G)--The c o n t r o l  s t a t i o n  des ign  should no t  be  

a n t a g o n i s t i c  t o  c o n t r o l  concepts  l i k e l y  t o  be  embedded i n  t h e  

ISABELLE c o n t r o l  system. 

Display Write-Speed (I)--The write-speed of t h e  d i sp lays ,  e s p e c i a l l y  

t h e  i n t e r a c t i v e  alphanumeric d i sp l ay ,  should b e  ve ry  high.  The 

ope ra to r  should pe rce ive  s c r e e n  update  no t  as a process ,  b u t  as 

a n  event .  

i n t e r f a c e  f o r  t h e  d i s p l a y  r a t h e r  than  a serial  one. 

This  requirement probably impl i e s  some kind of p a r a l l e l  

RS170 Compat ib i l i ty  (1)--The d i s p l a y s  ( i n t e r a c t i v e  alphanumeric, non- 

i n t e r a c t i v e  alphanumeric and graphic)  should be  RS170 compatible.  

RS170 i s  t h e  s p e c i f i c a t i o n  f o r  composite v ideo  t e l e v i s i o n  s i g n a l s .  

RS170 compa t ib i l i t y  ensures  t h a t  d i s p l a y s  can  be  piped i n t o  t h e  

CCTV system and can  b e  connected t o  t h e  Versatec p r i n t e r  f o r  hard 

copy genera t ion .  

Color Displays (1)--The des ign  should n e i t h e r  prec lude  nor r e q u i r e  

co lo r  d i sp l ays .  Color should be  an opt ion ,  e a s i l y  added and re- 

q u i r i n g  no s i g n i f i c a n t  a d d i t i o n a l  sof tware  suppor t  t o  implement. 

(Clear ly ,  PDP-10 programs which support  c o l o r  d i s p l a y s  r e q u i r e  
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s p e c i a l  des ign . )  

of RS170 compa t ib i l i t y .  

Color d i s p l a y s  may r e q u i r e  some compromise 

Display S i z e  (GI)--The ques t  f o r  m u l t i p l e  i n t e r a c t i v e  alphanumeric 

pages can be  addressed through m u l t i p l e  pages w i t h i n  one d i s p l a y .  

Displays of 80 c h a r a c t e r s  by 24 l i n e s  are common; 80 c h a r a c t e r  by 

48 l i n e  d i s p l a y s  are a v a i l a b l e ,  b u t  s u f f e r  r e s o l u t i o n  problems. 

S ince  c u r r e n t  i n t e r a c t i v e  programs gene ra t e  d i s p l a y  pages of 40 

c h a r a c t e r s  by 24 l i n e s ,  such d i s p l a y  consoles  could suppor t  respec- 

t i v e l y  two o r  f o u r  i n t e r a c t i v e  pages. 

Independent Cursor Maintenance (01)--Cursor maintenance on interactive 

d i s p l a y s  should r e q u i r e  no suppor t  from t h e  PDP-10. S t a t i o n  

maintenance of t h e  cu r so r  should be  t r u e  even,and e s p e c i a l l y ,  

i n  t h e  case of m u l t i p l e  i n t e r a c t i v e  pages ( t h e  presumption h e r e  

i s  t h a t  a s i n g l e  bu t ton  a r r a y  and a s i n g l e  cu r so r  are being 

used t o  service m u l t i p l e  i n t e r a c t i v e  pages) .  

e s p e c i a l l y  r e q u i r e s  independent s t a t i o n  i n t e l l i g e n c e .  

This  a t t r i b u t e  

F l e x i b l e  Button P r e s e n t a t i o n  (0)--The a r r a y  of bu t ton  swi tches  a v a i l a b l e  

t o  t h e  opera tor  should remain as f l e x i b l e  as poss ib l e .  The C I A  

consoles  by c o n t r a s t  are r e l a t i v e l y  i n f l e x i b l e ,  a problem compounded 

by t h e  poor a l l o c a t i o n  of func t ions  between soft . .and hard but tons .  

The bu t ton  a r r a y s  should b e  almost a l l  "sof t"  bu t tons ,  i .e . ,  have 

func t ions  and l a b e l s  ass igned  by t h e  computer. I n  t h i s  way maxi- 

mum u t i l i t y  of t h e  bu t tons  i s  provided f o r  a l l  programs, bu t ton  

arrangement/rearrangement remains f l e x i b l e  and l a b e l s  can  be  

guaranteed always t o  r e f l e c t  bu t ton  func t ion .  This  requirement,  

i n  conjunct ion  w i t h  t h e  d e s i r e  f o r  m u l t i p l e  i n t e r a c t i v e  pages,  

a g a i n  a rgues  s t r o n g l y  f o r  independent s t a t i o n  i n t e l l i g e n c e .  

Comfort Displays (0)--Additional comfort d i s p l a y s  should be  e a s i l y  in-  

s t a l l e d ,  a t  any s t a t i o n ,  w i t h  minimum d i s r u p t i o n  t o  t h e  system. 

Graphics (0)--Graphics d i s p l a y s  should be  a v a i l a b l e  b u t  op t iona l .  Re- 

t a i n i n g  t h e  graphics  o p t i o n  should no t  r e q u i r e  a d d i t i o n a l  expense 

u n t i l  t h e  op t ion  i s  i n s t a l l e d .  

be  h igh  speed devices .  

PDP-10 loading.  

Graphics d i s p l a y s  should a l s o  

Graphics suppor t  should no t  impose heavy 
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V. Suggested S t a t i o n  Design 

In  t h i s  s e c t i o n ,  a s p e c i f i c  des ign  f o r  a s t a t i o n  is  suggested.  E s s e n t i a l l y  
* 

a l l  t h e  prev ious ly  l i s t e d  v i r t u e s  are r e t a i n e d .  

d e t a i l s  of t h e  design,  some gene ra l  comments are i n  o rde r  about  t h e  choice  

of interactive alphanumeric d i sp l ay .  

Before proceeding wi th  t h e  

Three b a s i c  types of i n t e r a c t i v e  alphanumeric d i s p l a y s  e x i s t .  (1) One 

can  u s e  a s tandard  CRT computer te rmina l ,  w i th  a serial  l i n k  t o  t h e  PDP-10 

o r  s t a t i o n  processor  and w i t h  a keyboard. A l a r g e  v a r i e t y  of such hard- 

w a r e  i s  a v a i l a b l e ,  i n  c o l o r  and monochrome, several w i t h  i n t e r n a l  micro- 

processor .  Common problems w i t h  t h i s  approach are slow write-speeds due 

t o  t h e  serial  i n t e r f a c e ,  a n  undesired keyboard (which f r e q u e n t l y  cannot be 

removed) and awkward cu r so r  c o n t r o l .  (2)  A number of graphics  d i s p l a y  sys- 

t e m s  are a v a i l a b l e  w i t h  s o p h i s t i c a t e d  i n t e r n a l  graphics  process ing  suppor t ,  

providing both  co lo r  and monochrome d i s p l a y s .  

designed t o  suppor t  heavy graphics  usage and are overpr iced  f o r  a n  appl ica-  

t i o n  intended mainly t o  d i s p l a y  alphanumeric d a t a .  I f ,  however, w e  knew 

t h a t  w e  would u l t i m a t e l y  be  doing heavy graphics  d i s p l a y  work, e s p e c i a l l y  

i n  c o l o r ,  t h e s e  systems would be  t h e  least  expensive approach. 

p re sen t  environment, t h e s e  systems are too  expensive and s a c r i f i c e  cons ide rab le  

modular i ty .  

w i t h  p a r a l l e l  computer connect ions and l i t t l e  o r  no n a t i v e  i n t e l l i g e n c e .  

I have sought a d i s p l a y  of t h e  t h i r d  type,  w i t h  RS170 compa t ib i l i t y ,  w i t h  

c o l o r  and graphics  as op t ions  and w i t h  f l e x i b l e  cu r so r  c o n t r o l .  

Typica l ly  t h e s e  systems are 

I n  our  

(3) There are a few varieties of d i s p l a y  systems a v a i l a b l e  

The suggested s t a t i o n  des ign  has  a processor  f o r  each s t a t i o n  o r  l o c a l  

group of s t a t i o n s .  An LSI-11 i s  w e l l  matched t o  t h e  requirements .  Thus, 

one LSI-11 would service a31 MCR s t a t i o n s ,  one would be  a t  l i n a c ,  one a t  

ISABELLE, etc.  The s i z e  of t h e  LSI-11 could b e  adapted t o  t h e  number of 

s t a t i o n s  i t  w a s  r equ i r ed  t o  service. It would a l s o  be  p o s s i b l e  t o  employ 

more than  one LSI-11 t o  service t h e  MCR s t a t i o n s  i f  t h e  loading  of t h e  

s t a t i o n  processor  w e r e  h igh  o r  i f  extreme r e l i a b i l i t y  w e r e  des i r ed ;  such a 

requirement seems un l ike ly .  Communication between t h e  PDP-10 and t h e  sta- 

t i o n  processor  would by by t h e  same technique used between t h e  PDP-10 and 

t h e  PDP-8's. 

design,  b u t  have been heav i ly  u t i l i z e d  i n  l a r g e  numbers and are w e l l  de- 

bugged. S imi l a r  i n t e r f a c e s  have been l o c a l l y  designed f o r  t h e  PDP-8 and 

The RF-10 ca rds  r equ i r ed  on t h e  PDP-10 s i d e  are a l o c a l  
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Unibus PDP-11. 

bus LSI-11. 

b u i l t  component i n  t h i s  s t a t i o n  design.  

speed (about 0.5 megabaud), h igh ly  n o i s e  immune and r e l i a b l e  a t  t h e  re- 

qui red  d i s t a n c e s  (e .g . ,  t h e  e x i s t i n g  l i n k  between t h e  PDP-8 a t  Ehe Linac and 

t h e  PDP-10). 

We would r e q u i r e  t h e  des ign  of such a n  i n t e r f a c e  f o r  t h e  Q- 

This  i n t e r f a c e ,  termed an  RFVll, is the only s i g n i f i c a n t  l o c a l l y  

This  communications l i n k  i s  h igh  

The i n t e r a c t i v e  alphanumeric d i s p l a y  would be  generated by a card  c a l l e d  

a "video-ram" by t h e  manufacturer .  

p l ane  and appears  t o  t h e  computer t o  be  memory and is  a c c e s s i b l e  t o  t h e  

computer a t  memory speeds.  

has  p a r e l l e l  access t o  t h e  on-board memory and which gene ra t e s  a n  RS170- 

compatible composite v ideo  s i g n a l  d i sp l ay ing  t h e  memory con ten t s  as ASCII 

cha rac t e r s .  

on t h e  LSI-11. The d i s p l a y  s i z e  i s  24 l i n e s  by 80 cha rac t e r s ;  t h e  cha rac t e r  

set  i s  128 c h a r a c t e r s ,  inc luding  upper and lower case and a v a r i e t y  of crude 

graphics  c h a r a c t e r s  and can b e  changed by r ep lac ing  a PROM on t h e  video-ram 

card .  The c h a r a c t e r s  can  be  d isp layed  i n  white-on-black o r  black-on-white. 

Three ca rds  can  be  ganged toge the r  t o  gene ra t e  s e p a r a t e  red-green-blue 

s i g n a l s  f o r  a c o l o r  d i s p l a y  i f  des i r ed .  

g raphics  d i sp l ay ,  w i th  s e l e c t a b l e  r e s o l u t i o n s  of 256 x 256, 256 x 512, 512 x 512 

o r  256 x 1024 p o i n t s .  

w i t h  a n  alphanumeric video-ram t o  gene ra t e  a common RS170 s i g n a l  conta in ing  

both  t h e  graphics  and alphanumeric information.  

This  card  p lugs  i n t o  t h e  ESI-11 back- 

The card  a l s o  con ta ins  a CRT c o n t r o l l e r  which 

The gene ra t ion  of t h e  v ideo  d i s p l a y  imposes a b s o l u t e l y  no load  

A s e p a r a t e  card is  a v a i l a b l e  f o r  

This  card  can d r i v e  a s e p a r a t e  d i s p l a y  o r  can  be  ganged 

Two s e p a r a t e  pages of 24 l i n e s  by 40 c h a r a c t e r s  could be  maintained by 

t h e  s t a t i o n  processor  on t h e  i n t e r a c t i v e  d i sp lay ,  each page ass igned  t o  a 

s e p a r a t e  j o b  i n  t h e  PDP-10. 

PDP-10 system as a mult i -user  device ,  much as t h e  PDP-8's c u r r e n t l y  do. 

The d i s p l a y  could main ta in  one page i n  black-on-white, t h e  o t h e r  i n  white- 

on-black. 

f o r  example, by b l ink ing  t h e  a p p r o p r i a t e  cha rac t e r  o r  s e t t i n g  i t  t o  i n v e r s e  

video.  The s t a t i o n  processor  could even main ta in  m u l t i p l e  i n t e r a c t i v e  d i s -  

p l ays  f o r  each s t a t i o n ,  i f  two pages were found inadequate .  

video-rams could be  used as non- in te rac t ive  comfort d i s p l a y s  as r equ i r ed .  

The s t a t i o n  processor  would appear t o  t h e  

The s t a t i o n  processor  could main ta in  t h e  cu r so r  on t h e  screen ,  

Addi t iona l  

Separa te  v ideo  monitors  are r equ i r ed  i n  t h i s  scheme, j u s t  as they  are 

a t  p resen t .  Such monitors  can thus  be  procured s e p a r a t e l y  from t h e  video-ram. 
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Monochrome o r  co lo r  monitors can be  used, wi th  t h e  video-rams reconfigured 

as appropr ia te .  

of t h e  des i r ed  r e so lu t ion .  

I n  each case, w e  r e t a i n  t h e  opt ion  of choosing a monitor 

Cursor con t r a1  can be  accomplished wi th  a sepa ra t e  j o y s t i c k  o r  track- 

b a l l .  Joys t i cks  have a p r i c e  advantage, and i f  p roper ly  se l ec t ed ,  provide 

a l l  t h e  f u n c t i o n a l i t y  of a t r a c k b a l l  and can be used interchangably wi th  a 

t r a c k b a l l .  

t h e  center p o s i t i o n  when r e l eased  and con t ro l s  t h e  cursor  v e l o c i t y  r a t h e r  

than pos i t i on .  The most atractive approach i s  t o  have t h e  j o y s t i c k  output  

c o n s i s t  of a pu l se  t r a i n , j u s t  as a t r a c k b a l l  output  does, t o  provide maxi- 

mum f l e x i b i l i t y  i n  choosing one opt ion  o r  t h e  o ther .  F ina l ly ,  t h e  joy- 

s t i c k  should be propor t iona l ,  t h a t  is ,  t h e  cursor  v e l o c i t y  would depend 

on how f a r  from t h e  cen te r  p o s i t i o n  t h e  j o y s t i c k  w e r e  pushed. 

One would use  a "displacement" j o y s t i c k ,  one t h a t  r e t u r n s  t o  

The but ton  a r r a y  f o r  t h e  opera tor  would be maintained on a touch-sensi- 

The video s i g n a l  would be  generated by a video-ram t ive video d isp lay .  

as a l ready  discussed.  

provides  a 4 x 4 a r r a y  of sc reen  areas, o r  "buttons", p lus  7 off-screen 

but tons.  I n  t h i s  type  of system, t h e  16 "sof t"  bu t tons  can be l abe led  by - 

t h e  computer programto reflect t h e  func t ion  cu r ren t ly  ass igned by t h e  program. 

The 7 "hard" but tons  should be assigned func t ions  t h a t  are t r u l y  i n v a r i a n t  

as f a r  as can be p r a c t i c a l l y  foreseen,  e.g. ,  such func t ions  as "Next Page" 

o r  "Previous Page". The s o f t  bu t tons  can be r e l abe led  by t h e  s t a t i o n  pro- 

cessor  as t h e  operator  selects one o r  t h e  o the r  of t h e  i n t e r a c t i v e  pages. 

Moreover, t h e  s t a t i o n  processor  can support  use  of t h e  d i sp lay  as a number 

pad t o  e n t e r  va lues  i n t o  a numeric r e g i s t e r ,  much as t h e  C I A  panel  does, 

bu t  supported by sof tware.  

bu t tons  and a sepa ra t e  numeric r e g i s t e r  f o r  each i n t e r a c t i v e  page/program. 

The most reasonable  touch s e n s i t i v e  d i sp lay  system 

Thus t h e  s t a t i o n  supports  a sepa ra t e  set  of 

With mul t ip l e  i n t e r a c t i v e  pages, t h e  opera tor  can " ta lk"  t o  only one 

program a t  a t i m e ,  as determined by which i n t e r a c t i v e  page t h e  cursor  is  

loca ted  on. 

changing t h e  cursor  from t h e  cu r ren t  page t o  t h e  o the r  page. The s t a t i o n  

processor  would remember t h e  l o c a t i o n  of t h e  cursor  on each page and page 

switches could be  made without  l o s ing  t h e  cursor  pos i t i on .  

One would a s s i g n  one of t h e  "hard" but tons  t h e  func t ion  of 

Although t h e  touch s e n s i t i v e  d i sp lay  discussed i s  designed f o r  CAMAC 

usage, i t s  i n t e r f a c e  s i g n a l s  are TTL and s t ra ight forward  t o  handle. The 

cursor  and touch s e n s i t i v e  d i sp lay  can be in t e r f aced  t o  t h e  LSI-11 via a 
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s tandard  DEC p a r a l l e l  i n t e r f a c e  card ,  t h e  DRV11, w i th  l i t t l e  more des ign  

e f f o r t  than  a card o r  c h a s s i s  t o  match c a b l e  connectors  and provide  appro- 

p r i a t e  DC power supp l i e s .  Thus t h e  t o t a l  complement of equipment f o r  a 

s t a t i o n  c o n s i s t s  of t h e  s t a t i o n  processor  and i t s  RFVll l i n k  t o  t h e  PDP-10, 

a p a i r  (or more) of video-rams and t h e  D R V l l  i n t e r f a c e  t o  a j o y s t i c k  (o r  

t r a c k b a l l )  and touch s e n s i t i v e  d i sp lay ,  p l u s  a v ideo  monitor.  



-11- . 
Appendix A 

Present Control S t a t ions  

For t h e  sake of readers  unfamiliar with them, w e  descr ibe  the  cur ren t  

MCR con t ro l  s t a t i o n  f a c i l i t i e s .  There are th ree  con t ro l  s t a t i o n s ,  essen- 

t i a l l y  i d e n t i c a l .  

is  provided by a Tektronix terminal (4006 o r  4010 model), which a l s o  pro- 

v ides  a graphics d isp lay  f a c i l i t y .  A second "blind" terminal is provided 

a t  each s t a t i o n ,  which produces a composite video s i g n a l  displaying t h e  

user-computer dialogue f o r  d i sp lay  on a s m a l l  video monitor. 

switch permits t h e  keyboard of t h e  Tektronix terminal t o  double as key- 

board f o r  t he  b l ind  terminal. The b l ind  terminals are used t o  run the  

OPSER program which permits a user  t o  con t ro l  mu l t ip l e  programs from a 

s i n g l e  terminal, via the  subjob technique. 

A t  each s t a t i o n  the  general  purpose computer terminal 

A toggle 

The i n t e r a c t i v e  alphanumeric d isp lay  is  a 24 l i n e  by 40 charac te r  TEC 

d isp lay  s t a t i o n ,  with a custom p a r a l l e l  i n t e r f a c e  t o  the  PDP-LO. One such 

i n t e r f a c e  supports t h ree  TEC's.  

and generates a composite video s i g n a l  displayed a t  t h e  s t a t i o n  on a 9" 

video monitor. 

The TEC i s  loca ted  i n  t h e  computer room 

Each s t a t i o n  has a so-called "CIA" panel which provides a t r a c k b a l l  

f o r  con t ro l  of t h e  TEC cursor,  an a r r ay  of buttons and a 12-bit numeric 

register and number pad. A custom i n t e r f a c e  f o r  the PDP-10 can support 

four  such C I A  panels. 

d e t e c t s  t r ackba l l  movements and thr.ough hooks t o  t h e  TEC s e r v i c e  rou t ine  

generates cursor motion on the TEC'S. 

buttons with permanently assigned functions and 8 "soft" buttons i d e n t i f i e d  

The PDP-10 system service rou t ine  f o r  t h e  CIA'S 

The C I A  panel provides 13 "hard" 

only by numbers from 1 t o  8. 

of t h e  func t ions  cu r ren t ly  assigned by t h e  program t o  the  "soft" buttons.  

An add i t iona l  t h r e e  TEC's  are a v a i l a b l e  f o r  use  i n  a non-interactive 

Labels on the TEC d isp lay  advise t h e  operator 

mode. These are used as comfort d i sp lays  and are assigned not t o  a par- 

t i c u l a r  s t a t i o n ,  but r a t h e r  t o  c e r t a i n  "watchdog" programs running i n  t h e  

PDP-10. For purposes of d i s t i n c t i o n ,  these  TEC's  are r e fe r r ed  t o  as TED'S. 

Dis t r ibu t ion:  AD Admin. Group 
S&P' S ta f f  


