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The present paper discusses the principles of designing 

a system for man-computer di~lo6ue in natural, language. The 

system is being elaborated at the Laboratory of Mathematical 

Linguistics at the Institute of Mathematics with Computer 

Center of the Bulgarian Academy of Sciences. 

The desorlbed system requires: 

I. A form~ description of the syntax of basic nuclear 

structures of the natural lanEuage sentences which has to be 

used during the process of syntactical analysis of the users" 

phrases in a natural language~ 

2. Techniques for representing in the computer the 

knowledge about a given problem area. The obtained descript- 

ion has to be used during the process of semantical analysis 

of the users" phrases in a natural language! 

3. A dictionary containing the terms used in the chosan 

problem area. The dictionary is compiled by specialists in 

the given problem area; 

4e A dictionary containing the eel-vice vocabulary (in- 

dependent of a particular problem area) - word-groups as 

"less than", "geater than", "equal to", "slid", "or", "as... 

ash etc. 

5. A basic software system - a data base management 
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system (for example, a relational DBMS), or a program package 

(for example, BMDP - bio-medical data processing). These 

ready software products service users of- a given problem area 

and they usually have their own language for describing and 

p r o c e s s i n g  t h e  d a t a .  

The c o n s i d e r e d  sys tem i s  v iewed as a s u p e r s t r u c t u r e  

o v e r  t h e  g i v e n  s o f t w a r e  sys tem and i t  pe r fo rms :  

1. T r a n s l a t i o n  f rom a l anguage  c l o s e  t o  t h e  natur~al one 

i n t o  t he  i n t e r n a l  s o f t w a r e  s y s t e m ' s  l anguage  f o r  d e s c r i p t i o n  

o r  p r o c e s s i n g  the  d a t a ;  

2 .  An e f f o r t  to  a n a l y s e  t h e  c o r r e c t n e s s  o f  t he  u s e r ' s  

r e q u e s t  i n  te rms  of  t h e  g i v e n  problem a r e a  d e s c r i p t i o n  and 

messages  when d i s c o v e r i n g  m i s t a k e s !  

3 .  When a m b i g u i t i e s  happen a d i a l o g u e  i s  c a r r i e d  out i n  

o r d e r  t o  make t h e  u s e r ' s  r e q u e s t  unambiguous.  

4.  ~ r o c e s s i n g  the  r e s u l t s  from the  b a s i c  s o f t w a r e  s y s -  

tem and f i n a l  shap ing  of  t he  messages  i n  t he  c o n t e x t  o f  t he  

u s e r ' s  r e q u e s t .  

Such a system is called a linguistic processor (or 

linguistic preprocessor) and is considered as a dynamic sys- 

tem which can be generated over various problem areas and 

various basic software systems. 

By "a natural fan.age as a tool for the man - computer 

dialogue" in this paper we mean the following: 

- a fixed list of appropriate natural language phrases 

is not aseigned~ 

- restrictions are not imposed on the ~rammatical 

structures of the sentences the man enters into the computer! 

- man has to interact with the computer in a correct 

natural language. 
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Fig.1. Functional relationships between different parts of the 

l i n g u i s t i c  processor  and the problem area  desc r ip t i ons .  
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The d e s c r i b e  approach  f o r  c r e a t i n ~  l i n g u i s t i c  p r o c e s s o r s  

can be q u a l i f i e d  as a s e m a n t i c  - s y n t a c t i c a l  one s i n c e  semant -  

i c a l  a n a l y s i s  i n  te rms  o f  t he  g i v e n  problem a r e a  d e s c r i p t i o n  

has  a l e a d i n g  r o l e  i n  t h e  p r o c e s s  o f  " u n d e r s t a n d i n g "  o f  t he  

i n p u t  phrase  i n  a n a t u r a l  l a n g u a g e ,  wh i l e  s y n t a c t i c a l  a n a l y s i s  

has an a u x i l i a r y  r o l e .  The s t r u c t u r a l  d e s c r i p t i o n  o f  t he  prob~ 

lem a r e a  i s  a ne twork  d e s i g n e d  f o r  the  r e p r e s e n t a t i o n  of  t he  

problem a r e a  s e m a n t i c s  and i s  v iewed as a s t a t i c ,  i n m o b l l e  

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

t h e  d i a l o g u e .  The s y n t a c t i c a l  a n a l y s i s  does no t  presume a f u l l  

s c a n n i n g  o f  t he  i n p u t  s e n t e n c e .  I t  i n v o l v e s  a n a l y s i s  o f  s y n t -  

a c t i c a l  dependences  a t  d i f f e r e n t  l e v e l s  w i t h  r e s p e c t  to  t he  

problem a r e a  c o m p l e x i t y  and,  n a t u r a l l y ,  t o  t he  i n p u t  phrase  

c o m p l e x i t y .  By means o f  an e l a b o r a t i o n  o f  t h e  fo rmal  d e s c r i p t -  

i o n  o f  B u l g a r i a n  s y n t a x ,  an improvement o f  t h e  t e c h n i q u e s  f o r  

s y n t a c t i c a l  a n a l y s i s  i s  e n v i s a g e d .  

When work i r~  out  t he  p r i n c i p l e s  o f  c o n s t r u c t i o n  o f  

l i n g u i s t i c  p r o c e s s o r s ,  some p e c u l i a r i t i e s  o f  t h e  B u l g a r i a n  

l a n ~ a g e  have been t a k e n  i n t o  a c c o u n t ,  namely,  i t s  f l e x i o n a ~  

c h a r a c t e r ,  t h e  absence  o f  a ca se  sys tem,  f r e e  w o r d - o r d e r ,  e t c .  

The approach  proposed  f o r  t h e  r e a l i z a t i o n  o f  t h e  man - 

computer dialogue in a natural language allows to process 

problem areas with different complexity. Linguistics process- 

ors at two levels are bein~ elaborated at the Laboratory of 

Mathematical Linguistics - for access of users - nonprogr~mn- 

ere to a relational data base in Bulgarian l~ags and for 

access of users - nonprogrammere to the facilities for stat- 

Istloal analysis proposed by the program package ] ~ D I  ) 

Bulgarian language o 
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