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FINITE STATE REPRESENTATION OF INTERACTIVE LANGUAGES 

B y  R i c h a r d  S e e  

1. T h e  r e m o t e  u s e r  of  o n - l i n e  t i m e - s h a r i n g  s y s t e m s  n o w  h a s  a w e a l t h  
of  c h o i c e s  w i t h  r e s p e c t  to :  c o m p u t e r  l a n g u a g e ,  c o s t  p r o f i l e  f o r  v a r i o u s  
a s p e c t s  o f  u s e ,  a n d  q u a l i t y  of  p e r f o r m a n c e ,  i n c l u d i n g  r e l i a b i l i t y .  In  
o r d e r  to  o p t i m i z e  w i t h  r e s p e c t  t o  o n e  o r  m o r e  of  t h e s e  a s p e c t s ,  t he  
u s e r  m a y  c h o o s e  to  s w i t c h  f r e q u e n t l y  f r o m  one  l a n g u a g e ,  o r  f r o m  o n e  
c o m p u t e r  s y s t e m ,  to  a n o t h e r .  C a r r i e d  t o o  f a r ,  h o w e v e r ,  t h i s  e f f o r t  
c a n  b e  s e l f - d e f e a t i n g ,  i f  t he  o p e r a t o r  b e g i n s  to  b e c o m e  c o n f u s e d  b y  
t h e  m u l t i t u d e  of  p e t t y  p r o c e d u r a l  d i f f e r e n c e s  f o u n d  m o n g  t h e  v a r i o u s  
s y s t e m s  t o d a y .  T h i s  p r o b l e m  e x i s t s  e v e n  f o r  the  d i f f e r e n t  v e r s i o n s  
of  t h e  " s a m e  l a n g u a g e "  o f f e r e d  b y  s e v e r a l  d i f f e r e n t  s y s t e m s .  T h e  
p u r p o s e  of  t h i s  p a p e r  i s  t o  o f f e r  a f o r m a l i s m ,  the  f i n i t e  s t a t e  d i a g r a m ,  
a s  a m e a n s  of  r e p r e s e n t i n g  v a r i a n t s  of  the  s a m e  l a n g u a g e  in a f o r m  
p e r m i t t i n g  t h e  u s e r  to  p r o g r a m  h i m s e l f ,  in e f f e c t ,  f o r  i n t e r a c t i o n  
w i t h  a p a r t i c u l a r  c o m p u t e r  l a n g u a g e  d i a l e c t .  

2. T h e  L i s t e r  H i l l  N a t i o n a l  C e n t e r  f o r  B i o m e d i c a l  C o m m u n i c a t i o n s  
i s  t h e  c o m p o n e n t  of  t he  N a t i o n a l  L i b r a r y  of M e d i c i n e  c o n c e r n e d  w i t h  
t h e  d e v e l o p m e n t  of  a B i o m e d i c a l  C o m m u n i c a t i o n s  N e t w o r k  a n d  w i t h  
t h e  d e v e l o p m e n t  of  i m p r o v e d  b i o m e d i c a l  i n f o r m a t i o n  s y s t e m s .  In 
o r d e r  to  e v a l u a t e  t h e  u t i l i t y  of  o n - l i n e  s y s t e m s  in t he  b i o m e d i c a l  
c o m m u n i c a t i o n s  c o n t e x t ,  t h e  C e n t e r  h a s  b e e n  e x p e r i m e n t i n g  w i t h  
a b o u t  t w o  d o z e n  d i f f e r e n t  s y s t e m s ,  i n c l u d i n g  f o u r  w h i c h  o f f e r  t he  
Q E D  l a n g u a g e .  T h e  Q E D  l a n g u a g e  is  of  i n t e r e s t  b e c a u s e  it i s  e a s i l y  
l e a r n e d  b y  p e o p l e  w i t h  no  p r e v i o u s  e x p e r i e n c e  w i t h  c o m p u t e r s  a n d  
b e c a u s e  it p e r m i t s  t he  d e v e l o p m e n t ,  m a n i p u l a t i o n ,  a n d  s e a r c h  
of  s m a l l  f i l e s  of  u n f o r m a t t e d  i n f o r m a t i o n .  

3. The QED language was originally developed at the University of 

California, Berkeley, by the Project GENIE Time-Sharing Devel- 

opment Group. Four variants, or dialects, of QED have been 

used and examined by the Center, thus far, with respect to costs 

and ease of use. In the course of this examination it was discovered 

that the small dialect differences could cause considerable confu- 

sion and irritation when one switched back and forth among the dia- 

lects. The manuals for QED usually run to about 50 pages and are 

difficult to use quickly when one is at the terminal and wishes to 

issue the correct command. As an aid, therefore, the author com- 

pressed the salient features of several ~ED variants to a one-page 

diagram, which is basically a finite state diagram with a few em- 

be lli s hment s. 
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4. Figure I is a partial diagram for one version of the QED language. 
Each box represents a state in which the terminal user finds himself 

and each directed line between boxes represents a possible change 

from one state to another. The QED commands and interactions 

typed by the user appear to the right (below) the directed lines. The 

QED system messages provided by the computer are shown to the 

left (above). Thus, the commands and system messages of the OED 

language represent the changes between states, while the states them- 

selves are modes of operations of the system permitted by, or result- 

ing from, the commands given. Thus, for example, the command 

APPEND puts the system in the state of permitting direct input at 

the terminal, but presupposes that one was already in the neutral 

CED state, with or without pre-existing files or text in the main text 

buffer, i.e., the work space. 

in  t he  s y s t e m .  N e x t ,  

i n t o  a s t a t e  w i t h  a f i l e  
W R I T E  the  t e x t  i n t o  a 
s t a t e .  F u r t h e r m o r e ,  
i n t o  t he  s t a t e s  w i t h o u t  

5. Certain global properties of the system can be seen at a glance 

from the diagram. First, the left half of the diagram represents a 

collection of states in which the user has no files, while the right 

half consists of those states in which the user does have a file or files 

it can be seen at once that the only way to get 

i s  to  g e t  i n t o  t he  Q E D + T E X T  s t a t e  a n d  t h e n  
n a m e d  f i l e ,  g o i n g  i n t o  t he  C E D + T E X T + F I L E  
it  i s  a l s o  a p p a r e n t  t h a t  t h e  o n l y  way to  g e t  b a c k  
a f i l e  is  to  g e t  b a c k  i n t o  the  E X E C U T I V E +  

F I L E  s t a t e  a n d  t h e n c e  to t he  E X E C U T I V E  ( w i t h o u t  F I L E )  s t a t e  a n d  
b a c k  i n t o  O E D .  In  a d d i t i o n  to  t h e s e  m o r e  g e n e r a l  p r o p e r t i e s  a g r e a t  
m a n y  m o r e  s p e c i f i c  d e t a i l s  c a n  be g o t t e n  r e a d i l y  f r o m  the  d i a g r a m .  

6. When similar diagrams are made for other QED systems two 

facts emerge. First, the structure of the various diagrams for 

the dialects of QED are very similar to the diagram in FIGURE 

i. Second, many of the commands are different, even for parts 

of the state diagram which are identical. For example, to return 

f r o m  t h e  E X E C U T I V E  f r o m  O E D + T E X T  s o m e  of  the  c o m m a n d s  
u s e d  a r e :  Q U I T ,  G c,  a n d  E S C  ( t w i c e ) .  

7. The exercise of compiling the diagram in FIGURE l, proved 
worthwhile in itself, as a means of clarifying the details and the 

structure of the QED language. Secondly, the author has found that 

after having become familiar with the main features of the language 

the diagrams provide a very useful and rapid memory aid. Finally, 

the diagrams have proved helpful as instructional aids for those 
with little or no computer experience. 

14 July 1969 
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