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Computa t iona l  L i n g u i s t i c s  i s  a sphere  of  s c i e n c e  and i t s  
a p p l i c a t i o n s  l y i n g  between l t n ~ z l s t t o s  and computer  s c i e n c e .  
The main taBk of  computat ionaZ l i n ~ i s t i c s  i s  d e v e l o p i n g  
methods and des ign~u  K t o o l s  f o r  man-machine oonnnunicat ion° To 
t h i s  t a s k  i t s  two main d i r e c t i o n s  a re  subord ina ted=  n a t u r a ~  
l anguage  d a t a  p r o c e s s i n g ,  i n c l u d i n g  machine t r a n s l a t i o n ,  and 
au toma t ion  of l i n g u i s t i c  r e s e a r c h ,  I n c l u d i n g  a u t oma t i c  le~Loo-  
g~aphT. The f o r m a t i o n  of computa t ion~ l  l i n g u i s t i c s  r e q u i r e s  
d e s i g n i n g  a u n i f i e d  l anguage ,  z~ch enouKh to  s a t i s f y  d i v e r s e  
c o m p u t a t i o n a l  c o n d i t i o n s  a r i s i n g  i n  the  above-ment ioned  

a p p l i c a t i o n s  e 

As such a l anguage  we propose LZCOL CZ~nKua COmputatio- 
num ~Lngu£st icszsnn) ,  an  i n e v i t a b l y  s h o r t  r ev iew of  which i s  
g i v e n  i n  t he  p r e s e n t  r e p o r t .  The l ~ L s t i c  approach to  the  
des iKn o f  t h i s  l anguage  c o n s i s t s  i n  view~n~ i t  as a 8en~iotic 
sys tem and fo rming  i t s  u n i t e  i n  accordance  wi th  R. J e k o b s o n ' s  

l i n g u o - s e ~ i o t i c  f u n c t i o n s .  

LZCO T. i s  ~.utendsd f o r  conmnln£cstion between man ( n a t i v e  
speake r ,  u s e r )  end computer ( i n t e r p r e t e r  of t h i s  l anguage)  i n  
communicat ive s i t u a t i o n s  of  au tomat i c  and a u t oma t i s e d  ( u s e r  
d i r e c t e d )  na tu~s£  18z~uaKe d a t a  p r o c e s s ~ .  The concep t s  and 
c o n s t r u c t i o n s  of LICOL presuppose  a r a t h e r  broad range  of  
u s e r s  - from n o n p r o f e s s i o n a l  ones ( t r a n s l a t o r s ,  lsy~co~p~aph - 
e r e ,  e d i t o r s ,  e t c . )  to  c o m p u t a t i o n a l  l i n g u i s t s  and t r a d i t i o n -  
a l  prosrsI~ez'8° LIOOL can be used as a command l a ~ , u ~ e  i n  
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i n f o r m a t i o n  r e t r i e v a l ,  as  a d a t a  d e s c r i p t i o n  and  d a t a  m a n i p u l -  

a t i o n  l anguage  i n  d a t a  base  d e s i g n  and as a programming l a n 6 u a -  

ge i n  t he  u s u a l  s e n s e .  I t  i s  i n t e n d e d  as means f o r  d e f i n i n g  

and c o n t r o l  bo th  i n  d i a l o g i c a l  ( ' o n - l i n e )  and i n  b a t c h  ( o f f -  

- l i n e )  p r o c e s s i n g .  

As a s e m i o t i c  sys tem LICOL c o n s i s t s  o f  s i g n s  - b i l a t e r a l  

e n t i t i e s  - composed by s i g ~ l f i a n t s  ( s e q u e n c e s  o f  l e t t e r s )  and 

s i g n i f i 6 s  - t h o s e  e n t i t i e s  o f  r e a l  o r  c o n c e p t u a l  wor ld  which 

a r e  o b j e c t s  a n d / o r  means f o r  a u t o m a t i c  p r o c e s s i n g .  The r o l e  o f  

s i g n l f i 6 s  i n  t h i s  l a n g u a g e  can  be p l a y e d  by t h e  s i g ~ . i f i a n t s  

and by the  s i g n s  of  the  same l a n g u a g e .  Th is  " w o r l d  o f  l a n ~ a 6 e "  

we name t h e  sys tem of  i t s  c o n c e p t s  t h e  r e l a t i o n s  o f  which  a r e  

e x p r e s s i b l e  i n  te rms  o f  r e l a t i o n s  be tween  t h e  s i g n s  o f  t h e  

l a n g u a g e .  To use  LICOL, s p e c i f i c a l X y  t o  program i n  t h i s  l a n 6 u a -  

g e ,  i s  t o  e x p r e s s  o n e ' s  t h o u ~ h t ,  knowledge ,  n o t i o n s  i n  t he  

framework of  t he  " w o r l d  o f  LICOL" i n  a c c o r d a n c e  w i t h  t h e  r u l e s  

o f  i t s  grammar ( s y n t a x ) .  I n  t h i s  l a n g u a g e  t h e  func t ion -a r~nnn-  

ant  form i s  chosen  as means f o r  ~ s t a t i n ~  r e l a t i o n s  be tween  t h e  

c o n c e p t s :  s u f f i x a l  compound s tems and p r e f i x a l  a n d / o r  s u f f i x a l  

i n c o r p o r a t e d  synta6m8 , t h e  p a r t  o f  t he  s u f f i x e s  b e i n  6 p l a y e d  

by names o f  o p e r a t i o n s .  The n o t a t i o n  o f  LICOL t h e r e f o r e  has  

t h e  r e t e r s e d  P o l i s h  fo rm.  

S ince  LICOL i s  a l a n g u a g e  f o r  c o m p u t a t i o n ,  t he  main  

concep t  o f  i t s  "wor ld"  ( i . e .  t h e  main s i g n  o f  i t s  s e m i o t i c  

system) is the notion of Computational Construction (CC). 

The CCs are constructional material both for the prO~TSme and 

t h e  d a t a ,  t h e  u n d e r l y i n g  form f o r  which a r e  IC t r e e s .  S i n c e  

t h e  t r e e s  a r e  e a s i l y  r e p r e s e n t a b l e  i n  a l i n e a r  form by means 

o f  t he  P o l i s h  form of  n o t a t i o n ,  i t  i s  n a t u r a l  t o  i n t e r p r e t  

p r o t e i n s  as d a t a  and v i c e  v e r s a ,  t he  d a t a  b e i n g  f r a c t u r e d  i n t o  

r e l a t i o n a l l y - h i e r a r c h i c a l  d a t a  ne twork .  Th i s  a l l o w s  t o  c o n s i d e r  

t h e  d a t a  base  a l s o  as a d a t a  base  f o r  p r o c e d u r a l l y  r e p r e s e n t e d  

knowledge and t h e r e f o r e  no t  t o  draw d i s t i n c t i o n s  be tween  t h e  

two main forms of  d a t a  r e p r e s e n t a t i o n  - a naming and a p r o c e -  
d u r a l  one. 
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Aocoz.11ng to the type of signlfla,~ts the COs axe dlvld- 

ed into rep:esentln8 and processing co-structions, each of 

which a re  f u r t h e r  s u b d i v i d e d :  the  r e p r e s e n t i n g  c l a s s  i n t o  
names and p i c t u r e s  and the  p r o c e s s i n g  c l a s s  i n t o  c o n t r o l l e r s  

and o p e r a t i o n s .  I f  the  s i ~ L f i a n t  i s ,  s e m i o t t c a l l y ,  a symbol ,  
we have to  do wi th  a namin~ c o n s t r u c t i o n ,  i f  i t  i s  an i c o n ,  
we have a p i c t u r e  c o n s t r u c t i o n !  the  i n d e x - s i g n  r e p r e s e n t s  
e i t h e r  a c o n t r o l l e r  o r  an  o p e r a t i o n a l  c o n s t r u c t i o n .  The s i g n -  

i f i 6 e  for '  t he  CCs a re  the  s o - c a l l e d  d e s c r i p t i o n s  c o n s i s t i n g  
of  'a d e s c r i p t o r  (which co r r e sponds  to  the concept  of  the  

s i g n )  and of  i t s  r e f e r e n t  ( v a l u e ) .  

According  to  t h e  type  of  s i g n i f i # s  the  CCe a re  d i v i d e d  
i n t o  r e a l ,  v i r t u a l  and n o t a t i o n a l  c o n s t r u c t i o n s .  The r e a l  CCe 
CozTespond to  e x t e r n a l  d a t a  of  the  u s u a l  programming l a n g u a ~ .  
ee .  They a re  s t r u c t u r e d  i n t o  e l e m e n t s ,  c h a i n s ,  f i e l d s ,  r e -  
c o r d s ,  f r a g m e n t s ,  s e t s  and b a s e s .  The v i r t u a l  OCs cor respond  

to  the  u s e r ' s  n o t i o n s  of p r o c e s s i n g  and a re  s t r u c t u r e d  i n t o  
atoms,  sequences ,  t r e e s ,  ~un6hes ( a r b i t r a r y  g r a p h s ) ,  b l o c k s ,  
f i l e s  and ( f i l e )  sys t ems .  The n o t i o n a l  CCe cor respond  to  con -  

e t i t u t i v e  p a r t s  of  e n t i t l e s  of s i ~ m t f i a n t e .  These a r e :  l e t t -  
e r s ,  s t r i n g s ,  g roups  (o f  s t r i n g s ) ,  segments ,  modu le s ,  corpus  

and packe t s  ( o f  t e x t s ) .  

Acco~ding to  the  form of  v a l u e  the  CCs can be s u b d i v i d -  

ed i n t o  s c a l a r s ,  v e c t o r s  and l i s t s .  The s c a l a r  CCs have the  
f o l l o w i n g  typess  numbers ,  codes ,  l o g i c a l s ,  f i g u r e s ,  symbols ,  
keys ,  r e f e r e n c e s ,  d e s c r i p t o r s  and masks.  The n o t i o n  of the  
v e c t o r  co r r e sponds  to  one of a r r a y ,  i t s  components may be no t  
o n l y  s c a l a r s  bu t  a l s o  v e c t o r s  or  l i s t s ,  p rov ided  t h e i r  com- 
ponen t s  a r e  of  the  same t y p e .  The l i s t s  may c o n s i s t  of s e a l -  
e r s ,  v e c t o r s  or  s u b l i s t e  which may be of  r o u t e ,  t r e e ,  s t r u c t -  

u r e  o r  e x e c u t i v e  t yp e .  

Such m u l t i b a s e  c l a s s i f i c a t i o n  o f  the  CCs has the  f o l l o w -  
i n g  s e n s e .  The o p e r a t i o n s  of LICOL a re  d e f i n e d  on the  v i z ' t u a l  
CCs hav ing  ve.z"J.Ous o r i g i n s -  e i t h e r  n e t a t i o n a l  ( t e x t u a l )  
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c o n s t i t u e n t s  o r  d e n o t a t i o n a l ,  v i r t u a l  and r e a l  CCs. They may 

be i n t e n d e d  e i t h e r  f o r  d i s p l a y i n g  i n  t e x t u a l  form,  o r  t h e y  

may be used i n  f u r t h e r  p r o c e s s i n g  as v i r t u a l  o n e s ,  o r  t h e y  

may be t r a n s m i t t e d  i n  e x t e r n a l  env i ronment  i n  the  form of  r e a l  

CCe. 

The CCs can be d e f i n e d  e i t h e r  by d e s c r i p t i o n  o f  t h e i r  

t y p e  and t h e  mode of  e v a l u a t i n g  o r  by a p i c t u r e ,  t he  s i m p l e s t  

t y p e  o f  which i s  a l i t e r a l .  Two o r  more CCs can be a s s o c i a t e d  

t o g e t h e r  one o f  them be ing  an o b j e c t  and the  r e s t  of  i t s  

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

t r a n s f o r m a t i o n  o f  d a t a  from one t y p e  i n t o  a n o t h e r ;  i n d i r e c t  

d e f i n i t i o n s  o f  ope rands !  p a r t i c i p a t i o n  i n  o p e r a t i o n s  by 

o b j e c t s  and t h e i r  f e a t u r e s  b o t h  s e p a r a t e l y  and J o i n t l y !  e v a l -  

u a t i o n  o f  t h e  ope rands  v i a  p i c t u ~ s ,  the  operands  may be t h e -  

r e b y  p r o c e d u r e s .  D i v e r s e  o p e r a t i o n s  on s e q u e n c e s ,  s e t s ,  g raphs  

w i t h  l a b e l l e d  and u n l a b e l l e d  nodes  and a r c s  a r e  d e f i n e d .  Th i s  

a l l o w s  o p e r a t i n g  bo th  on the  c o n s t i t u e n t s  and dependences ,  t o  

form b o t h  t h e  p a r a d i ~ n s  and synta~ms,  to  examine a l t e r n a t i v e s  

and t o  c o n t r o l  thAs p r o c e s s i n g  by p u t t i n g  d i v e r s e  c o n d i t i o n s  

and r e s t r i c t i o n s  on e v a l u a t i n g  o b j e c t s  by p i c t u r e s  w i t h o u t  

e x p l i c i t  d e s c r i p t i o n  o f  the  p r o c e s s i n g  s e q u e n c e .  S p e c i f i c a l l y ,  

some o p e r a t i o n s  on f i l e s  and sys tems  can be i m m e d i a t e l y  i n t e r -  

p r e t e d  as  o p e r a t i o n s  on d i c t i o n a r i e s .  

The sys tem o f  u n i t e  i n  LICOL i s  d e f i n e d  by a sys tem o f  

l i n g u o s e m i o t i o a l  f u n c t i o n s ,  i . e .  i t  i s  n e c e s s a r i l y  c l o s e  t o  

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

f e a t u r e s  o f  programming a r e  t a k e n  i n t o  c o n s i d e r a t i o n .  This  

a l l o w s  t o  p roceed  from e x p r e s s i o n s  i n  a n a t u r a l  l anguage  t o  

e x p r e s s i o n s  i n  LICOL, i . e .  t h e  h i g h e s t  f u n c t i o n  i s  f u l f i l l e d ,  

t h e  m s t a l a n ~ e ~ e  f u n c t i o n ,  t h e  e x i s t e n c e  o f  which i s  ensu red  

by the  f u l f i l m e n t  o f  l o w e r  f u n c t i o n s :  t h e  c o g n i t i v e  one,  t h e  

o o - - n u n i c a t i v e  one e t c .  
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