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1 .  P e r s o n a l  Computer Sys tems (POS) r e p r e s e n t  nowadays a 

s i g n i f t e a u t  t r e n d  i n  t h e  p ro fess iona~ ,  and amateur  use  o f  

compute rs ,  i n  p a r t i c u l a r  of  m i n i -  and microcomputers° We b e -  

l i e v e  t h a t  such sys tems  must have the  means f o r :  

( a )  knowledge r e p r e s e n t a t i o n  about  t he  problem donm/n,  t h e  

sys tem i t s e l f  and the  p a r t i e u l a r  u s e r s ;  

(b)  man-n~chine i n t e r a c t i o n ,  t a k i n g  b e n e f i t s  o f  b o t h  p a r t n e r s "  

a b i l i t i e s ;  

( c )  a c c e s s  to  a p p l i c a t i o n - o z - l e n t e d  programs and d a t a  as  w e l l  

as  t o  o t h e r  computer  sys tems°  

Our e x p e r i e n c e  w i t h  n a t u r a l  l anguage  q u e s t i o n - a n e w e r £ n 8  

sys tems  has p roved  t h a t  the  sha re  of .  QAS u s e r s  p r e f e r r ~ n 6  r e a l  

RL i s  r a t h e r  s m a l l .  Among t h e  r e a s o n s  one can p o i n t  out  such  

f e a t u r e s  as i n a d e q u a t e  h e a v i n e s s  and s lowness  o f  N L - p r o e e s s o r s ,  

t h e i r  u n p o r t a b l l t t y .  These r e a s o n s ,  on one hand,  and the  a p p a r -  

en t  s u c c e s s  o f  s imp le  t a b l e - d r i v e n  and p r o d u c t i o n  r u l e  s y s t e m s ,  

on the  e t h e r ,  have l e d  us t o  t h e  development  o f  A d a p t i v e  D i a l -  

ogue System as  a b a s i s  f o r  PCS, 

Our approach  i s  based on t h e  i n t e g r a t i o n  o f  3 c o r e  

components a l l o w i n g  an e f f i c i e n t  sys tem i m p l e m e n t a t i o n  w i t h i n  

t he  l i m i t e d  micz~computer  r e s o u r c e s :  

t he  Ob jec t  Base (OB) c o n s t i t u t e s  a media  f o r  s t o r i n g  and 

m a n i p u l a t i o n  o f  sys tems  ° , problem-oz~lented  and l e x i c a l  

obJects; 
- the  Adap t ive  D i a l o g u e  Mon i to r  (AI~) p r o v i d e s  the  gu idance  
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f o r  man-computer  c o m n m £ o a t i o n  th rough  d ie~ogue p r o c e s s e s !  

- t h e  P-4kach£ne ( I ~ )  accompl i shes  the  n e c e s s a r y  o p e r a t i o n s  

s u p p o r t i n g  system s own b e h a ~ o u ~  as well as  the  access  t o  
a p p l i e d  programs and d a t a .  

p r o c e s s  i n  the  sys tem t a ke s  p l a c e  w i t h i n  a c e r t ~  

q n ~ r o n m e n t  which i s  c h a r a c t e r i z e d  by a s e t  of  m u t u ~ l y  

a c c e s s i b l e  o b j e c t s  and by i n i t i a l  d i a l o g u e  p r o c e s s .  A d i a l o g u e  
p roces s  o r  D-u roces s  compr i ses  a number of i n t e r c o n n e c t e d  

s t a t e s  and s u p p o r t s  p a r t i c u l a r  man-computer  a c t i v i t y  on 

a c h i e v i n g  some g o a l .  Almost eve ry  s t a t ~  of D-process  acoompl-  
i e h ~  a e~mple a c t  o f  c o m - m n £ c a t ~  w i th  the  u s e r ,  an~yzJ ,ug  
h i e  r e p l y ,  p e r f o r m i n g  a s s o c i a t e d  a c t i o n s  and t r a n s i t i n g  to  

a n o t h e r  s t a t e .  Thus an a n a l o ~ r  could  be drawn between D- 
- p r o c e s s  and ATN, wi th  the  i m p o r t a n t  d i f f e r e n c e  t h a t  D-process  

s u p p o r t s  oneo in8  d£e~ogue w i t h  t he  u s e r  r a t h e r  t h a n  a n ~ y e i s  
of  p r e e n t e r e d  st~-Lnee 

There a re  ) s t a t e  t y p e s :  

M E N U  - prompt in8  the  u s e r  t o  choose among e ~ e r n a t i v e e !  
A3EVAL - a c c e p t i n g  the  asked Ye~ue from the  u s e r !  
ZVAL - g e t t i n g  computed v a l u e  from e x t e r n a l ' p r o g r a m ,  

By means of  MENU and ~KVAL D-process  iS communica t ing  
w i t h  the  u s e r ° s  t e r m i n a l ,  IVAL c o n n e c t s  i t  w i t h  a p p l i e d  p r o -  

8raew. The e o t i o n s  wi th£n  the  s t a t e s  a r e  e x p r e s s e d  as. s t r i n g s  

of  ~ p e r f o r ~ t J ~  p r e d i c a t i o n  of  v a l u e s ,  m a n i p u l a t i o n  of  
d i f f e r e n t  o b j e c t s ,  c a l l ~ J a e / r e t u r n £ n g  to  a n o t h e r  D - p r o c e s s e s ,  
r u n n L ~  e x t e r n ~  programs e t c .  

Adapt i~r i ty  i s  of  p r t ~ a a ~  c onc e r n  i n  the  p r e s e n t e d  
approach s i n c e  i t  ~ v e e  t he  u s e r ,  on one hand ,  t h e  a b i l i t y  
t o  s u b j e c t  the  sys tem to  h i s  p a r t i c u l a r  needs !  on t he  o t h e r  

- t o  put h i m s e l f  i n t o  a n  a c t i v e  or  p a s s i v e  p o s i t i o n  d u r i n g  
some c o a ~ m i c a t i o n  p r o c e s s .  A d a p t i v i t y  i s  p rov ided  by s t r i c t -  
l y  f o l l o w i n  8 one p r i n c i p l e i  any k i n d  of  s y s t e m ' s  a c t i ~ L t y  
p e r t i n e n t  to  man-computer  oonzm~Lcat ion must be c o n t r o l l e d  by 
d e f i n i t e  o b j e c t s  whLch can be c r e a t e d  and m o d i f i e d  by the  
neme or  o t h e r  a c t i v i t i e s .  
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2 .  There  a r e  3 b a s i c  k l n d s  o f  o b j e c t s  i n  t h e  OBs sys t em 

s u p p o r t ~  ( S - o b j e c t s ) ,  p r o b l e m - o r i e n t e d  (PO -obJeo t e )  and 

l e ~ t c a l  ( L - o b j e c t s ) .  Each of  t h e s e  k inds  i s  f u r t h e r  d i v i d e d  

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

S -ob . teo t s  h o l d  the  c o n t r o l  o v e r  man, computer  i n t e r a c t i o n  

and the  ~ocess  t o  a p p l i e d  progrems and dBta .  They d e s c r i b e  

az~rth~ng r e s i d i n g  or  happezLing i n  t h e  system and t h e r e f o r e  ~re  

c a l l e d  " d e s c r i p t o r s " .  The f o l l o w i n g  d e s c r i p t o r s  a r e  o f  t h e  

most t , npor t ance :  

DE - enwlronment d e s c r i p t o r s  

DP - d i a l o g u e  p r o c e s s  d e s c r i p t o r s  . 

DS - d i a l o g u e  s t a t e  d e s o z ~ p t o r s  

DX - program d e s c r i p t o r s  

DD - d a t a  d e s c r i p t o r s  

DG - d i a l o g u e  s c e n a r i o '  ~ ("game")  d e s c r i p t o r s  

DU - u s e r  d e s c r i p t o r s  

PO-ob.tects  d e s c r i b e  c o n c e p t s ,  p r o p e r t i e s ,  r e l a t i o n s  and 

v a l u e s  a l l o w i n g  t o  b u i l d  p r o b l e m - o r i e n t e d  mode l s .  PO-obJec t s  

a r e  d i f t e r e n t i a t e d  by t h e i r  c a t e g o r i e s  ( t y p ~ s ) :  

C - c l a s s e s  o f  p h y s i c a l  o b j e c t s :  " c o u n t r y " ,  " p e r s o n "  

R -  s e ~ t i @  r e l a t i o n s :  " n e g o t i a t i o n " ,  ' ,d isarmament"  

V - s t r u c t u r e d  v a l u e  d e s c r i p t o r s :  " d a t e " ,  "NATO" 

T -  t e r m i n a l  v a l u e  d e s c r i p t o r s :  "ATOM", "STRING", "INTEGER" 

P - o b j e c t  p r o p e r t i e s  s u b s t a n t i a t e d  by V and T - va lues~  

" p o p - l a t i o n  " ,  " b ~ t h d a y " ,  " a d d r e s s " ,  " w e i g h t "  

CP - o b j e c t  p r o p e r t i e s  s u b s t a n t i a t e d  by the  o t h e r  C - o b J e o t s s  

" c a p i t a l "  ( o f  c o u n t r y ) ,  " r e l a t i v e s "  ( o f  p e r s o n )  

RP - s eman t i c  r e l a t i o n s  a r ~ e n t s s  " p a r t i c i p a n t s "  ( o f  n e g o t i a t -  

i o n ) ,  " p l a c e " ,  " g o a l "  (o f  any a o t i w l t y )  

CI ,  B.I, V l ,  TI - i n d i v i d u a l  o b j e c t s  and a c t u a l  v a l u e s  - s u b s t -  

a n t i a t i o n s  o f  C, R, V and T - o b j e c t s o  

For  e x t e r n a l  r e p r e s e n t a t i o n  o f  o b j e c t s  we use  a f o r m a l i s m  o f  

F - l ~ e  d e v e l o p e d  f o r  DILOS sys tem / 1 / .  S~nple  exemples :  

oapltal (CP): IS olty; OF country 
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p o l i t i c i a n  (C):  IS pe r s on ;  from c o u n t r y ;  pos t  o f f i c i a l - p o s t  

o f f i c i a l - p o e t  (V): IS l i s t ;  0F ATOM; EL ( p r e s i d e n t  d e f e n s e -  

m i n i s t e r . . . )  
NATO (V): IS l i s t ;  OF c o u n t r y !  EL (Belgium G r - B r i t a i n . . . )  

Weinberger  (C I ) :  IS p o l i t i c i a n |  from USA! pos t  d e f e n s e - m i n i s t -  

e r  
d e f e n s e - m i n i s t e r  ( T I ) :  IS ATOMj ELOP o f f i c i a l - p o s t  

The problem domain model cou ld  be ~ x p r e s s e d  i n  a f o r e  of  

c o n c e p t u a l  s e m a n t i c  network / 2 /  w i t h  the  nodes  r e p r e s e n t e d  by 

C, R, V and T - o b j e c t s  and the  a r c s  l a b e l e d  by P, CP and RP- 
- o b j e c t s °  R e p r e s e n t a t i o n  of  a c t u a l  wor ld  f r a g m e n t s  would t h e n  

have a form of  t e r m i n a l  semant ic  ne twork  w i t h  CI ,  RI ,  VI and 
T I - o b j e c t s  be ing  the  nodes ,  c onne c t e d  by P, CP and R P - a r c s .  

L - o b t e o t s  o r  " lexems" p r o v i d e  acces s  to a l l  o t h e r  o b j e c t s  

i n  t he  0B u s i n g  the  wor ds  and ph r a se s  of  p r o b l e m - o r i e n t e d  
n a t u r a l  l anguage  (I~OL). Each lexeme has  e x t e r n a l  r e p r e s e n t -  

a t i o n  ( .  t he  name of L - o b j e c t )  d e r i v e d  from t he  i n p u t  word 
form by s imple  m o r p h o l o g i c a l  t r a n s f o r m a t i o n °  Each L - o b j e c t  has  

s p e c i a l  p r o p e r t i e s  which s e r v e  f o r  two purposes"  (1)  p o i n t i n g  

to  o t h e r  o b j e c t s  - d e n o t a t i o n s  of  t h e  g i v e n  lexeme and ( 2 )  
c a r r y i n g  ~ a m m a t i c a l  marks f o r  e f f i c i e n t  POL a n a l y s i s .  

P r e s e n t l y  L - o b j e c t s  a r e  d i v i d e d  i n t o  t he  f o l l o w i n g  10 

c a t e g o r i e s :  

LN - lexlcal names of PO and S-objects 

LS - synonyms polnting to other L-objects 

LC - components of word combinations and idioms 

LQ - question tokens - pronouns and adverbs ("who", "how") 

LJ- con~unctlons of different types ("and", "or", "but") 

LR- referenclal pronouns ("these", "his") 

LP - prepositions with indication of implied semantic oases 

for different relations 

LD - "deflnitors" establishing paradlgmatlo relations between 

objects (."is", "denote", "contatln") 

LA - articles 

X - ignored or unknown lexames 
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3 o  The sys tem s t a r t s  i t s  o p e r a t i o n  by r u n n i n g  i n i t i a l  

D-process  which,  f i r s t ,  makes a c q u a i n t a n c e  w i th  p a r t i c u l e ~  

u s e r  and,  second ,  prompts him wi th  the  main  menu to  choose 

anon8 s e v e r a l  b a s i c  a c t i v i t i e s !  
(A) f i l l i n g  the  0B wi th  the  new o b j e c t s  o r  m o d i f y i n g  the  o l d  

ones ! 

(B) e n t e r i n g  p a r t i c u l a r  problem-solvlng t a s k !  
(C) g e t t i n g  i n f o r m a t i o n  on sys tem components and p r o c e s s e s .  

I n  (A) one might  c o n c e n t r a t e  on c r e a t i n g  the  new d i a l -  
o ~ e  schemata which i s  done by b u i l d i n g  new DP and DS-obJec t s .  

Th i s  s p e c i a l  k ind  of a c t i v i t y  r e s u l t s  i n  a new communica t ion  
l ansuage  ( sub l auguage )  which might  be i m m e d i a t e l y  t e s t e d  and 
used f o r  p r a c t i c a l  needs .  Another  k i n d  of  (A) i s  connec t ed  

w i t h  the  c r e a t i o n  o f  P0 and L - o b j e c t s .  The u s e r  can  do i t  two 
d i f f e r e n t  w~s8 
- by e n t e r i n g  p a t t e r n - c o n t r o l l e d  e x p r e s s i o n s  which d e f i n e  

p a r t i c u l a r  o b j e c t  categories| 
- by c a l l i n g  s p e c i a l  D-pro0esses  r e s p o n s i b l e  f o r  b u i l d i n  8 

appropz~lat • o b j e c t s .  
Al though from the  u s e r ' s  s t a n d p o i n t  t h e s e  a l t e r n a t i v e s  d i f f e r  

i n  t h e  sha re  of  man-machine a o t i ~ - l t i e s ,  bo th  of  them a r e  b a s -  
ed on t he  same r u l e s  hav ing  the  g e n e r a l  forms 

< p a t t e r n >  [= ~ c o n d i t i o n > ~  ~ a c t i o n s  
~ p a t t e r n ~  d e f i n e s  the  c o m b i n a t i o n  of  o b j e c t  c a t e g o r -  

i e s  accep ted  from the  u s e r ,  no m a t t e r  i f  t h e y  come s e q u e n t i a l -  

l y  (one o b j e c t  pe r  D - s t a t e )  o r  s i m u l t a n e o u s l y  - as  one l i n e  
of  t e x t .  O p t i o n a l  Z c o n d i t i o n ~  a l l o w s  check ing  p a r t i c u l a ~  

p r o p e r t i e s  of  t he  accepted  ob~ectso The ~ a c t i o n s ~  emend 

t he  o ld  o b j e c t s  o r  c r e a t e  the  new ones .  A s imple  r u l e  might  
look as follbwlng= • 

(X "0~ CI m~ C2)= ~t(X, "TP, "CP) 
Put (X, "OP, C1) l~ t (X ,  "IS, C2) l~t(C1, X, C2) 

Such a r u l e  can  hand le  the  e x p r e s s i o n :  " p r e s i d e n t  of  c o u n t r y  
i s  a p o l i t i c i a n "  which might be e n t e r e d  i n  one s e n t e n c e  o r  
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spread  over  s e v e r a l  ASKVALI. The r e s u l t  would be c r e n t i o n  of  

new CP-ob~eot " p r e s i d e n t "  and m o d i f y i ~  the  C - o b j e c t  " c o u n t r y " .  

I n  (B) the  change of i n i t i a t i v e  can be s o f t l y  c o n t r o l l -  

ed by the  u s e r  i n  t he  sense  t h a t  he shou ld  no t  a pp l y  s p e c i a l  
knowledge o r  f e e l  any b a r r i e r s  when moving from one node of  

i n t e r a c t i o n  to  a n o t h e r .  I n  any mode, however,  & r e s u l t  of  ADM 

o p e r a t i o n  i s  r e f l e c t e d  i n  F - e x p r e s s i o n  / 2 /  which c a r r i e s  the  

s eman t i c  meaning of the  i n p u t  s e n t e n c e .  

Thus, f o r  example,  a ph rase  "Defense  m i n i s t e r s  of  NAT0 

met i n  t he  c a p i t a l  of  France  on October  18th" c ou l d  be t r a n s -  

formed i n t o  the  f o l l o w i n g  F - e x p r e s s i o n s  

(Meetings p a r t i c i p a n t s  ( p o l i t i c i a n  ( s ) :  
pos t  d e f e n s e - m i n i s t e r  
from ( c o u n t r y  ( s )  = ELOF ~ATO)) 

p l ace  ( c a p i t a l  = 0F F r a n c s )  
t ime  (da t e  = M October  D 18) 

Such an e x p r e s s i o n  i s  d i r e c t e d  to  1~ where i t  i s  i n t e r p r e t e d  
w i t h  the  r e s u l t  o f  c r e a t i n g / p o i n t i n g  a t  some nodes  i n  the  
t e r m i n a l  s eman t i c  network t hus  r e p r e s e n t i n g  the  meaning o f  
the  e n t e r e d  t e x t °  

Re fe r ences  = 

/ 1 /  Ne Asaf~eva,  A° Borkovsky,  Y. B r i a b r i n ,  V. Ponon~rev,  

G. S e n i n .  Knowledge R e p r e s e n t a t i o n  and N a t u r a l  L ~ g e  
l~rooessing i n  DILOBo I n  "The Problems of App l i ed  Systems 
Development" .  Ed. A. N a r i n ' a n y .  N o v o s i b i r s k ,  1979. 

/ 2 /  V. B r i a b r i n :  F - l a n g u a g e  - a Formal ism f o r  Knowledge 

R e p r e s e n t a t i o n  i n  the  I n t e l l i g e n t  Dia lo~ae  System. I n  
"Appl ied  I n f o r m a t i c s " ,  V.1 ,  ed .  Y. Sav inkov ,  Moscow, 

1981. 
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