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1. I n t r o d u c tio n  

T h is  r e p o r t c o n s titu te s  th e  s e c o n d  d e liv e r a b le  in  a  s e q u e l w ith in  th e  T a s k  4 .2  ( L e x ic a l a n d  
m o r p h o lo g ic a l r e s o u r c e s  fo r  fin a l p r o to ty p e ) . I t fo llo w s  u p o n  th e  d e liv e r a b le  L S P E C 2  
( M o d e llin g  L e x ic a l R e s o u r c e s  in  K P M L  fo r  G e n e r a tin g  I n s tr u c tio n s  in  S la v ic  L a n g u a g e s ) , 
w h e r e  w e  d is c u s s e d  th e  is s u e s  o f m o d e llin g  le x ic a l r e s o u r c e s  fo r  S la v ic  la n g u a g e s . I n  
p a r tic u la r , it a d d r e s s e s  h o w  w e  c a n  in d ic a te  w h a t c o m p le m e n ta tio n s  a  g iv e n  le x ic a l ite m  c a n  
ta k e  a n d  in  w h a t fo r m ( s )  th e y  m a y  o r  n e e d  to  b e  r e a liz e d . 

I n  th e  p r e s e n t r e p o r t, w e  d e s c r ib e  th e  fin a l fo r m a t o f le x ic a l e n tr ie s  w e  d e c id e d  to  u s e  fo r  
th e  le x ic a  o f B u lg a r ia n , C z e c h  a n d  R u s s ia n  to  b e  e m p lo y e d  in  th e  fin a l p r o to ty p e  o f o u r  
s y s te m . W e  a ls o  d e s c r ib e  th e  le x ic a l fe a tu r e s  th a t w e  u s e  fo r  v a r io u s  c la s s e s  o f le x ic a l 
e n tr ie s .  

A s  w e  d is c u s s e d  in  th e  p r e c e d in g  L S P E C 2  d e liv e r a b le , th e  m a in  p u r p o s e s  o f th e  le x ic a l 
fe a tu r e s  a r e  a s  fo llo w s : 

• to  d e te r m in e  th e  lin k in g  o f a  le x ic a l e n tr y  to  a  c o n c e p t in  th e  d o m a in  m o d e l 

• to  s a tis fy  c o n s tr a in ts  im p o s e d  b y  th e  g r a m m a r  

• to  c a p tu r e  th e  o b lig a to r y  o r  o p tio n a l c o m p le m e n ta tio n s  o f th e  g iv e n  le x ic a l e n tr y  a n d  
if n e c e s s a r y , to  r e s tr ic t th e ir  g r a m m a tic a l r e a liz a tio n s . 

T h e  le x ic a  fo r  th e  th r e e  la n g u a g e s  w e  h a v e  d e v e lo p e d  u p  to  th is  p o in t e x te n d  th e  le x ic a  
d e v e lo p e d  fo r  th e  p u r p o s e  o f th e  in itia l d e m o n s tr a to r . T h e  c o v e r a g e  o f th e  c u r r e n t le x ic a  
c o r r e s p o n d s  to  th e  c o r p u s  o f in s tr u c tio n a l te x ts  fr o m  th e  A u to C A D  m a n u a l, w e  a s s e m b le d  in  
w o r k  p a c k a g e  W P 3 , a n d  r e p o r te d  o n  in  th e  d e liv e r a b le s  C O R P - B u , C O R P - C z , C O R P - R u  
a n d  C O R P . W e  a ls o  a d d e d  s o m e  o th e r  le x ic a l e n tr ie s , w h ic h  w e  n e e d e d  fo r  te s tin g  v a r io u s  
g r a m m a tic a l p h e n o m e n a . 

T h e  r e s u lts  r e p o r te d  in  th is  d e liv e r a b le , to g e th e r  w ith  th o s e  r e p o r te d  in  d e liv e r a b le  
L S P E C , s e r v e  a s  th e  in p u t fo r  T a s k s  7 .2  a n d  7 .3  ( I m p le m e n ta tio n  o f g e n e r a to r s  fo r  
in te r m e d ia te  a n d  fin a l p r o to ty p e s ) .  

T h e  r e s t o f th is  r e p o r t is  o r g a n iz e d  a s  fo llo w s : in  th e  s e c o n d  p a r t w e  d e s c r ib e  th e  fin a l 
fo r m a t o f a  le x ic a l e n tr y  in  g e n e r a l a n d  its  lin k in g  to  d o m a in  m o d e l c o n c e p ts ; in  th e  th ir d  p a r t 
w e  d e fin e  le x ic a l fe a tu r e s  n e e d e d  b y  d iffe r e n t w o r d  c la s s e s  in  a ll th r e e  la n g u a g e s ; in  th e  
fo u r th  p a r t o f th e  r e p o r t w e  d e s c r ib e  th e  e x te r n a l m o r p h o lo g ic a l m o d u le s  fo r  a ll la n g u a g e s  
a n d  h o w  th e y  c o o p e r a te  w ith  K P M L . 

2 . F o r m a t o f  a  le x ic a l e n tr y  in  g e n e r a l 

I n  th is  s e c tio n  w e  p r o v id e  a  g e n e r a l d e s c r ip tio n  o f th e  fo r m a t o f le x ic a l e n tr ie s  in  th e  le x ic a  
fo r  B u lg a r ia n , C z e c h  a n d  R u s s ia n  a s  u s e d  fo r  th e  p u r p o s e s  o f g e n e r a tio n  in  A G I L E . W e  
e x p la in  th e  m e a n in g  o f e a c h  p a r t o f a  le x ic a l e n tr y  a n d  b r ie fly  s u m m a r iz e  th e  r e a s o n s  w h y  
p a r tic u la r  p a r ts  a r e  in c lu d e d , a n d  h o w  th e  le x ic a l fe a tu r e s  s p e c ifie d  th e r e  a r e  e x p lo ite d  in  th e  
p r o c e s s  o f g e n e r a tio n . 

W e  c o n c e n tr a te  m a in ly  o n  th e  fo llo w in g  is s u e s : 

• th e  lin k in g  o f a  le x ic a l e n tr y  to  a  c o n c e p t in  th e  d o m a in  m o d e l 

• th e  s a tis fy in g  o f c o n s tr a in ts  im p o s e d  b y  th e  g r a m m a r  
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• th e  e n c o d in g  o f th e  o b lig a to r y  o r  o p tio n a l c o m p le m e n ta tio n s  o f th e  g iv e n  le x ic a l e n tr y  
a n d  th e  r e s tr ic tio n s  o n  th e ir  g r a m m a tic a l r e a liz a tio n s  w h e n  n e e d e d . 

2.1  T h e  lin k in g  o f le x ic a l e n t r ie s  t o  c o n c e p t s  in  t h e  d o m a in  m o d e l 

I n  th e  d o m a in  m o d e l, c o n c e p ts  fo r  C AD - C AM  o b je c ts  a n d  p r o c e s s e s  a r e  d e fin e d . T h e s e  
c o n c e p ts  c a n  th e n  b e  u s e d  in  S P L s  to  d e s c r ib e  w o r d s  o f th e  g e n e r a te d  s e n te n c e . T h e  
c o n c e p ts  u s e d  in  S P L s  c a n  e ith e r  b e  m o r e  g e n e r a l c o n c e p ts  fr o m  th e  u p p e r  m o d e l o r  
n a r r o w e r  c o n c e p ts  fr o m  th e  C AD - C AM  m o d e l. I n  th e  fo r m e r  c a s e , th e  s lo t :LEX w ith  th e  
d e s ir e d  le x ic a l e n tr y  a s  its  v a lu e  m u s t b e  p r e s e n t; in  th e  la tte r  c a s e  w e  c a n  p r o v id e  a  m a p p in g  
b e tw e e n  C AD - C AM  m o d e l c o n c e p ts  a n d  c o r r e s p o n d in g  le x ic a l e n tr ie s . 

E x a m p le : tw o  S P L s  fo r  g e n e r a tin g  th e  C z e c h  s e n te n c e  Na k r e s le te  o b lo u k . (D r a w  a n  
a r c .) . 

(EXAMPLE 
:NAME   TEXT2B-0 
:TARGETFORM   "Nakreslete oblouk" 
:LOGICALFORM    
(S / DISPOSITIVE-MATERIAL-ACTION  

:LEX NAKRESLIT  
:SPEECHACT IMPERATIVE 
(P / OBJECT  

:LEX OBLOUK  
:IDENTIFIABILITY-Q NOTIDENTIFIABLE)) 

) 

(EXAMPLE 
:NAME   TEXT2B-0 
:TARGETFORM   "Nakreslete oblouk" 
:LOGICALFORM    
(S / DM::DRAW  

:SPEECHACT IMPERATIVE 
(P / DM::ARC  

:IDENTIFIABILITY-Q NOTIDENTIFIABLE)) 
) 

I n  th e  fir s t c a s e , w e  u s e d  u p p e r  m o d e l c o n c e p ts  (DISPOSITIVE-MATERIAL-ACTION 
a n d  OBJECT)  a n d  e x p lic it c h o ic e  o f le x ic a l e n tr ie s  (:LEX NAKRESLIT a n d  :LEX 
OBLOUK) , in  th e  s e c o n d  c a s e  w e  u s e d  C AD - C AM  m o d e l c o n c e p ts  DRAW a n d  ARC. 

O n e  c o n c e p t c a n  b e  m a p p e d  o n to  s e v e r a l le x ic a l e n tr ie s  w h ic h  d iffe r  in  c e r ta in  fe a tu r e s  
( e .g . p e r fe c tiv e  a n d  im p e r fe c tiv e  v e r b  th a t fo r m  to g e th e r  a n  a s p e c tu a l p a ir ) . T h e  c h o ic e  is   
th e n  c o n s tr a in e d  b y  fe a tu r e s  w h ic h  a r e  im p o s e d  b y  th e  g r a m m a r . 

E x a m p le : 

(annotate-concept DM::DRAW :lex-items (kreslit nakreslit)) 

T h e  c o n c e p t DRAW is  m a p p e d  o n to  tw o  le x ic a l e n tr ie s  k r e s lit a n d  n a k r e s lit. T h e  le x ic a l 
e n tr ie s  lo o k  lik e  th is : 

(LEXICAL-ITEM 
 :NAME kreslit 
 :SPELLING "kreslit" 
 :SAMPLE-SENTENCE "Honza rád kreslí." 
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 :FEATURES (VERB IMPERFECTIVE DO-VERB EFFECTIVE-VERB 
CREATION-VERB))  
 
(LEXICAL-ITEM 
 :NAME nakreslit 
 :SPELLING "nakreslit" 
 :SAMPLE-SENTENCE "Honza mi nakreslí lva." 
 :FEATURES (VERB PERFECTIVE DO-VERB EFFECTIVE-VERB 
CREATION-VERB))  

I f th e  g r a m m a r  s e le c ts  im p e r fe c tiv e  a s p e c t, th e  fir s t le x ic a l e n tr y  is  c h o s e n ; if th e  g r a m m a r  
s e le c ts  p e r fe c tiv e  a s p e c t, th e  s e c o n d  e n tr y  is  c h o s e n . T h is  m e c h a n is m  is  u s e d  a ls o  fo r  th e  
c h o ic e  b e tw e e n  a  v e r b  a n d  its  n o m in a liz a tio n , a m o n g  o th e r  p u r p o s e s . 

B e s id e  th o s e  s im p le  c o n c e p ts  th a t c a n  b e  m a p p e d  o n to  o n e  le x ic a l e n tr y , th e r e  a r e  a ls o  
c o m p le x  c o n c e p ts , th a t r e p r e s e n t a  m o r e  s o p h is tic a te d  o b je c t in  th e  C AD - C AM  w o r ld . T h e  
c o n c e p t DIALOGBOX c a n  s e r v e  a s  a n  e x a m p le . I n  s o m e  la n g u a g e s  ( lik e  G e r m a n ) , w h e r e  
w o r d  c o m p o u n d in g  is  v e r y  p r o d u c tiv e , th is  c o n c e p t c a n  b e  m a p p e d  o n to  o n e  le x ic a l e n tr y . 
B u t in  o th e r  la n g u a g e s  th is  c o n c e p t s h o u ld  b e  m a p p e d  o n to  a  n o m in a l g r o u p  c o n s is tin g  o f a n  
a ttr ib u te  ( a ttr ib u te  n o u n  in  E n g lis h , o r  a d je c tiv e  in  S la v ic  la n g u a g e s )  a n d  a  n o u n . I n s te a d  o f a  
s im p le  m a p p in g  fu n c tio n  w e  n e e d  s o m e th in g  th a t c o n v e r ts  th e  D M  c o n c e p t to  a n  S P L : 

DM::DIALOGBOX <— > (P / OBJECT 
      :LEX OKNO 
      :PROPERTY-ASCRIPTION 
      (Q / QUALITY 
       :LEX DIALOGOVY2)) 

I n  th e  c u r r e n t v e r s io n  o f th e  le x ic o - g r a m m a r  w e  o n ly  u s e  m a p p in g  o n to  s in g le  le x ic a l 
e n tr ie s . A fu n c tio n  fo r  c o n v e r tin g  m o r e  c o m p le x  c o n c e p ts  w ill b e  c r e a te d  in  w o r k  p a c k a g e  
W P 7 . 

2.2 C o n s t r a in t s  im p o s e d  b y  t h e  g r a m m a r  

T h e  g r a m m a r  n e tw o r k  e x p lo its  th r e e  r e a liz a tio n  o p e r a tio n s  th a t in te r a c t w ith  th e  le x ic o n . 
T h e y  a r e  CLASSIFY, OUTCLASSIFY a n d  LEXIFY. T h e  c h o ic e  o f th e  le x ic a l ite m  is  
d r iv e n  b y  th r e e  c o r r e s p o n d in g  r e a liz a tio n  s ta te m e n ts . I n  th is  s e c tio n , w e  w ill d is c u s s  th e  fir s t 
tw o  o p e r a tio n s , CLASSIFY a n d  OUTCLASSIFY. T h e y  s e r v e  fo r  s e ttin g  u p  a n  a s s o c ia tio n  
b e tw e e n  a  g r a m m a tic a l c o n s titu e n t a n d  fe a tu r e s  d r a w n  fr o m  th e  le x ic o n . F o r  e x a m p le , if a  
s y s te m  o f th e  g r a m m a r  u s e s  th e  r e a liz a tio n  s ta te m e n t (CLASSIFY FINITE DO-VERB),  
th e n  th e  c o n s titu e n t FINITE c a n  b e  le x ic a lly  r e a liz e d  o n ly  b y  a  w o r d  th a t h a s  th e  fe a tu r e  
DO-VERB a m o n g  its  fe a tu r e s . T h e  s ta te m e n t OUTCLASSIFY w o r k s  in  th e  o p p o s ite  w a y  —  
th e  fe a tu r e  m u s t n o t b e  fo u n d  a m o n g  th e  le x ic a l fe a tu r e s .  

I f a  le x ic a l e n tr y  d o e s  n o t c o n ta in  a ll n e c e s s a r y  fe a tu r e s , th e  e n tr y  is  n o t c h o s e n , e v e n  if  
th e  :LEX s lo t in  th e  S P L  is  fille d . O n  th e  o th e r  h a n d , if S P L  c o n ta in s  n e ith e r  :LEX s lo ts  n o r  
D M  c o n c e p ts , th e  fir s t le x ic a l e n tr y  th a t s a tis fie s  th e  CLASSIFY a n d  OUTCLASSIFY 
s ta te m e n ts  is  c h o s e n . 

I n  th e  o r ig in a l E n g lis h  s y s te m , th e r e  w e r e  m a n y  fe a tu r e s  th a t m a k e  s e n s e  o n ly  in  th e  
E n g lis h  g r a m m a r . S u c h  fe a tu r e s  a s  BAREINFINITIVECOMP d o  n o t m a k e  s e n s e  in  S la v ic  
la n g u a g e s . O n  th e  o th e r  h a n d , s o m e  fe a tu r e s  n e c e s s a r y  fo r  th e  S la v ic  la n g u a g e s  a r e  m is s in g . 
T h e  d is c u s s io n  a b o u t le x ic a l fe a tu r e s  fo llo w s  in  th e  n e x t s u b s e c tio n . 
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2.3  S p e c ia l r e q u ir e m e n t s  fo r  in fle c t io n a l la n g u a g e s  

I n  S y s te m ic  F u n c tio n a l G r a m m a r  [ H a llid a y , 1 9 8 5 ] , th e  g e n e r a tio n  o f s e n te n c e s  is  d r iv e n  b y  
th e  s e m a n tic s . T h e  p r o c e s s  o f g e n e r a tio n  le a d s  ( u s u a lly )  to  a  v e r b  th a t is  c h a r a c te r iz e d  b y  its  
s e m a n tic  a r g u m e n ts . T h is  lis t o f s e m a n tic  a r g u m e n ts  r o u g h ly  c o r r e s p o n d s  to  θ- r o le s  o r  in n e r  
p a r tic ip a n ts . H o w e v e r , th e  p r e s u p p o s itio n , d e r iv e d  fr o m  E n g lis h , th a t e v e r y  a r g u m e n t c a n  b e  
r e a liz e d  ju s t b y  o n e  s u r fa c e  r e a liz a tio n  d o e s  n o t h o ld  fo r  h ig h ly  in fle c tio n a l la n g u a g e s  lik e  
C z e c h  o r  R u s s ia n . I t is  a  w e ll- k n o w n  fa c t th a t d iffe r e n t v e r b s  r e q u ir e  d iffe r e n t s u r fa c e  
r e a liz a tio n  fo r  th e  s a m e  p a r tic ip a n ts . F o r  e x a m p le  th e  v e r b s  po v

���
it a n d  o z n á m it h a v e  th r e e  

p a r tic ip a n ts  —  Ac to r , P a tie n t ( G o a l in  S F G ) , a n d  Ad d r e s s e e  ( B e n e fic ia r y ) . T h e ir  v a le n c y  
fr a m e s  a r e , h o w e v e r  d iffe r e n t. T h e  fr a m e  o f th e  fo r m e r  ( in  th e  a c tiv e  v o ic e )  is  < N P N o m , N P In s , 
N P A c c > , th e  fr a m e  o f th e  la tte r  is  < N P N o m , N P A c c , N P D a t> . As  w a s  p r o p o s e d  in  a  p r e v io u s  
r e p o r t [ K r u ijff e t a l., 1 9 9 8 ] , w e  a d d  th e  in fo r m a tio n  a b o u t th e  v a le n c y  fr a m e  to  th e  
:FEATURES s lo t o f th e  d e s c r ip tio n  o f a  le x ic a l ite m . 

T h e  q u e s tio n  w a s , w h e th e r  it s h o u ld  b e  th e  s e m a n tic  a r g u m e n ts , o r  r a th e r  th e  s e n te n tia l 
c o m p le m e n ts , w h ic h  a r e  c o n n e c te d  w ith  th e  s u r fa c e  c a s e s . W e  d e c id e d  to  b in d  th e  s u r fa c e  
c a s e s  w ith  th e  c o m p le m e n ts . W e  u s e  th e  fe a tu r e  TRANSITIVE fo r  v e r b s  w h o s e  Ac te e  
( G o a l o r  M e d iu m )  is  r e a liz e d  a s  a  n o m in a l g r o u p  in  Ac c u s a tiv e  a n d  th is  Ac te e  is  th e  d ir e c t 
c o m p le m e n t o f th e  v e r b  ( i.e . Ac te e  b e c o m e s  th e  s u b je c t o f th e  p a s s iv e  s e n te n c e ) . T h e  fe a tu r e  
INTRANSITIVE is  u s e d  fo r  in tr a n s itiv e  v e r b s , i.e . v e r b s  w ith  o n e  p a r tic ip a n t. O th e r  v e r b s , 
w ith  Ag e n t a n d  Ac te e  r e a liz e d  b y  a  c a s e  o th e r  th a n  Ac c u s a tiv e , h a v e  th e  fe a tu r e  NON-
TRANSITIVE. F o r  d e s c r ib in g  c o m p le m e n ts  th a t a r e  n o t in  Ac c u s a tiv e  w e  u s e  fe a tu r e s  lik e  
INS-OTHERCOMPLEMENT fo r  a  n o m in a l g r o u p  in  in s tr u m e n ta l, o r  NA-ACC-
OTHERCOMPLEMENT fo r  a  p r e p o s itio n a l g r o u p  w ith  th e  p r e p o s itio n  n a  a n d  th e  n o m in a l 
g r o u p  in  Ac c u s a tiv e . 

O th e r  fe a tu r e s  th a t h a d  to  b e  a d d e d  fo r  th e  S la v ic  la n g u a g e s  a r e  fe a tu r e s  fo r  v e r b  a s p e c t 
(PERFECTIVE a n d  IMPERFECTIVE —  th e s e  fe a tu r e s  a r e  u s e d  a ls o  fo r  d e v e r b a tiv e  
n o u n s  a n d  a d je c tiv e s ) , fe a tu r e s  fo r  m o r p h o lo g ic a l c a s e s  ( in  C z e c h  a n d  R u s s ia n ) , a n d  g e n d e r . 

3 .  D e f in it io n s  o f  le x ic a l e n tr ie s  

I n  th is  s e c tio n  w e  p r o v id e  e x a m p le s  o f le x ic a l e n tr ie s  fo r  e a c h  le x ic a l c a te g o r y  a n d  a  
d is c u s s io n  o f th e  le x ic a l fe a tu r e s  e m p lo y e d . 

3 .1  B u lg a r ia n  le x ic o n  

T h e  s p e c ific a tio n  o f th e  le x ic a l e n tr ie s  fo r  th e  B u lg a r ia n  le x ic o n  fo llo w s  th e  c o n v e n tio n s  
fo r  th e  AG I L E  I n itia l D e m o n s tr a to r  le x ic o n s  [ S k o u m a lo v á  e t a l.,1 9 9 8 ] . I t u s e s  th e  s lo ts  
c o m m o n  to  th e  C z e c h  a n d  R u s s ia n  le x ic o n s : n a m e , s p e llin g , s a m p le - s e n te n c e  ( o p tio n a l) , 
fe a tu r e s , p r o p e r tie s  ( o p tio n a l) , c o m m e n ts  ( o p tio n a l) , e d ito r  ( o p tio n a l) : 

• T h e  s lo t :NAME c o n ta in s  a n  id e n tifie r  o f a  le x ic a l ite m  ( in  L a tin  c h a r a c te r s ) .  T h is  
v a lu e  is  r e fe r r e d  to  b y  S P L  :LEX k e y w o r d s  a n d  LEXIFY s ta te m e n ts  in  th e  g r a m m a r . 

• T h e  s lo t :SPELLING c o n ta in s  a  s tr in g  o f C y r illic  le tte r s  p r e s e n tin g  th e  b a s e  fo r m  o f 
th e  le x ic a l ite m . 

• T h e  s lo t :SAMPLE-SENTENCE c o n ta in s  a n  e x a m p le  —  a  B u lg a r ia n   p h r a s e  
illu s tr a tin g  th e  p o s s ib le  u s e  o f th e  le x ic a l ite m . 
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• T h e  s lo t :FEATURES c o n ta in s  th e  le x ic o - g r a m m a tic a l fe a tu r e s  o f th e  le x ic a l e n tr y  
u s e d  b y  th e  B u lg a r ia n  g r a m m a r .  

• T h e  s lo t :PROPERTIES c o n ta in s  m o r p h o lo g ic a l in fo r m a tio n ; c u r r e n tly  it is  n o t u s e d  
in  th e  B u lg a r ia n  le x ic o n . 

• T h e  s lo t :COMMENTS c u r r e n tly  is  n o t u s e d  in  th e  B u lg a r ia n  le x ic o n . 

• T h e  s lo t :EDITOR m a y  c o n ta in  th e  n a m e  o f th e  p e r s o n  w h o  in c lu d e d  th e  ite m  in  th e  
le x ic o n  a n d  th e  d a te  o f in c lu s io n . 

T h e  B u lg a r ia n  le x ic a l r e s o u r c e s  a r e  o r g a n iz e d  in  tw o  le x ic o n  file s : 

bulgarian_words.lexicon, c o n ta in in g  th e  m a jo r ity  o f w o r d  fo r m s  fo r  th e  
I n te r m e d ia te  D e m o n s tr a to r ; 

Cad-Cam.lexicon c o n ta in in g  s p e c ia l d o m a in - s p e c ific  te r m s  a s  w e ll a s  c o n s ta n t 
s tr in g s  fo r  o b je c t n a m e s , g e n e r a lly  in  E n g lis h . 

E x a m p le s  o f le x ic a l e n tr ie s  in  B u lg a r ia n  le x ic o n s : 

(LEXICAL-ITEM 
    :NAME   IME 
    :SPELLING   " ����� " 
    :FEATURES   (OUTCLASSIFY-PROPERNOUN NOUN COMMON-NOUN  

COUNTABLE)) 
(LEXICAL-ITEM 
    :NAME   SAZDAVANE 
    :SPELLING   " ���	��
������� � " 
    :FEATURES   (NONSUBSTITUTE COUNTABLE NOMINALIZATION- 

NOUN COMMON-NOUN NOUN)) 
(LEXICAL-ITEM 
    :NAME   IZBERA 
    :SPELLING   " � ��� ��� � " 
    :FEATURES   (DO-VERB EFFECTIVE-VERB DISPOSAL-VERB  
    PERFECTIVE-VERB VERB)) 
(LEXICAL-ITEM 
    :NAME   ILI 
    :SPELLING   " ���� " 
    :SAMPLE-SENTENCE   " ��� ���  �����  � ��� � � � �  - White or red?" 

  :FEATURES   (SENTENCECONJUNCTION ADDITIVE CONJUNCT NOT- 
 PUNCTUATION NOT-SUBORDINATOR LINKER)) 

  (LEXICAL-ITEM 
     :NAME   DIALOGOV 
     :SPELLING   " 
 � � ������� � " 
     :FEATURES  (NOT-PREDICATEONLY NONE-OF-SIZE-PROVENANCE- 

 MATERIAL-COLOUR-AGE INTRINSIC NONDEGREE  
ADJECTIVE)) 

LEXICAL-ITEM 
    :NAME   V 
    :SPELLING   " � " 
    :FEATURES (NOT-OBJECTNOTREQUIRED NOT-PPOBJECT LOCATION- 

VERB PREPOSITION)) 

T h e  B u lg a r ia n  le x ic o n  c o n ta in s  th e  b a s ic  w o r d  fo r m s , w h ile  th e  n e c e s s a r y  d e r iv a tiv e s  a r e  
g e n e r a te d  b y  th e  m o r p h o lo g ic a l m o d u le , a c c o r d in g  to  th e  fo llo w in g  lis t: 

Ve r b s  

B a s ic  fo r m  
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D e r iv a tiv e s , s p e c ifie d  b y : 

• As p e c t ( im p e r fe c tiv e , p e r fe c tiv e )  

• T e n s e  ( p r e s e n t, s im p le  p a s t, fu tu r e )  

• N u m b e r  ( s in g u la r , p lu r a l)  

• P e r s o n  ( 1 s t, 2 n d , 3 rd )  

• V o ic e  ( a c tiv e , p a s s iv e )  

• M o o d  ( in d ic a tiv e , im p e r a tiv e )  

No u n s  

B a s e  fo r m  

D e r iv a tiv e s , s p e c ifie d  b y : 

• G e n d e r  ( m a s c u lin e , fe m in in e , n e u te r )  

• N u m b e r  ( s in g u la r , p lu r a l)  

• Artic le  ( fo r  m a s c u lin e  -  fu ll a n d  s h o r t fo r m )  

A d j e c t iv e s  

B a s e  fo r m  

D e r iv a tiv e s , s p e c ifie d  b y : 

• G e n d e r  ( m a s c u lin e , fe m in in e , n e u te r )  

• N u m b e r  ( s in g u la r , p lu r a l)  

• Artic le  ( fo r  m a s c u lin e  -  fu ll a n d  s h o r t fo r m )  

Nu m e r a ls   

B a s e  fo r m  –  o r d in a l ty p e  

D e r iv a tiv e s , s p e c ifie d  b y : 

• G e n d e r  ( m a s c u lin e , fe m in in e , n e u te r )  

• N u m b e r  ( s in g u la r , p lu r a l)  

P r o n o u n s  

T y p e s  c o n s id e r e d :  

• P e r s o n a l  

• D e m o n s tr a tiv e  

• P o s s e s s iv e  

3 .2  C z e c h  le x ic o n  

T h e  C z e c h  le x ic o n  c o n ta in s  a ll w o r d s  th a t a r e  n e e d e d  fo r  th e  I n te r m e d ia te  P r o to ty p e . As  fo r  
le x ic a l fe a tu r e s , w e  c h o o s e  a  m in im a lis t a p p r o a c h  —  w e  u s e  o n ly  fe a tu r e s  th a t w e r e  fo u n d  a s  
n e c e s s a r y  fo r  g e n e r a tin g  s e n te n c e s  in  th e  I n te r m e d ia te  P r o to ty p e , a n d  w e  p la n  to  a d d  n e w  
fe a tu r e s  a s  th e y  w ill b e  n e e d e d  b y  g r a m m a r  s y s te m s . 
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T h e  le x ic o n  is  d iv id e d  in to  tw o  file s . O n e , c a lle d  agcis.lexicon, is  th e  m a in  le x ic o n  
o f C z e c h  w o r d s . T h e  o th e r , c a lle d  cadcam-gui.lexicon, is  a  le x ic o n  o f C AD - C AM  
la b e ls  th a t a r e  u s e d  in  th e  u s e r  in te r fa c e . T h e s e  la b e ls  c a n  b e  tr a n s la te d  to  C z e c h  o r  th e y  c a n  
b e  le ft in  E n g lis h . As  th is  le x ic o n  is  k e p t s e p a r a te ly , it is  e a s y  to  r e p la c e  th e  E n g lis h  la b e ls  
w ith  C z e c h  o n e s . 

3.2 .1  T h e  s t r u c t u r e  o f t h e  le x ic a l e n t r ie s  

• T h e  s lo t :NAME c o n ta in s  th e  n a m e  o f th e  e n tr y  in  th e  fo r m  th a t is  u s e d  in  :LEX s lo ts  in  
S P L s  a n d  in  LEXIFY c o m m a n d  in  th e  g r a m m a r . As  th is  n a m e  s h o u ld  c o n ta in  o n ly  
AS C I I  c h a r a c te r s , w e  d e c id e d  to  r e p la c e  a ll a c c e n te d  c h a r a c te r s  b y  d ig r a p h s , w h e r e  2  
r e p r e s e n ts  a n  a c u te  a c c e n t o n  p r e v io u s  c h a r a c te r , 3  s ta n d s  fo r  c a r o n  a n d  4  fo r  r in g  
a c c e n t. 

• T h e  s lo t :SPELLING c o n ta in s  th e  b a s e  fo r m  o f th e  w o r d . I n  c a s e  o f u n in fle c te d  w o r d s , 
th is  is  th e  fo r m  th a t o c c u r s  in  th e  g e n e r a te d  s e n te n c e . I n  c a s e  o f in fle c te d  w o r d s , th is  
fo r m  c a n  a ls o  c o n ta in  a n  in d e x  o r  a  m a r k  e x p e c te d  b y  th e  m o r p h o lo g ic a l m o d u le . 

• T h e  s lo t :SAMPLE-SENTENCE n o w  c o n ta in s  a n  o u tp u t fr o m  m o r p h o lo g ic a l a n a ly s is . 
T h is  is  a  le fto v e r  o f s e m i- a u to m a tic  e x tr a c tio n  o f th e  le x ic o n  fr o m  e x is tin g  r e s o u r c e s . I n  
th e  n e x t v e r s io n  o f th e  le x ic o n , th is  s lo t w ill b e  fille d  w ith  s a m p le  s e n te n c e s .  

• T h e  s lo t :FEATURES c o n ta in s  th e  fe a tu r e s  th a t c a n  b e  u s e d  b y  th e  g r a m m a r  fo r  
c o n s tr a in in g  th e  c h o ic e  o f a  le x ic a l ite m . As  m e n tio n e d  a b o v e , w e  c h o s e  th e  m in im a lis t 
a p p r o a c h  o f a d d in g  fe a tu r e s  to  th e  le x ic o n . T h e  c u r r e n t v e r s io n  o f th e  le x ic o n  u s e s  th e  
fo llo w in g  fe a tu r e s : 

• N o u n : COMMON-NOUN, PROPER-NAME, NOMINALIZATION-NOUN, 
COUNTABLE, PERFECTIVE, IMPERFECTIVE, M-ANIMATE, 
M-INANIMATE, FEMININE, NEUTER. 

• Ad je c tiv e : PERFECTIVE, IMPERFECTIVE, PASSIVE, ACTIVE, 
NEGATIVE, ARABICPROP, ORDINAL. 

• P r o n o u n : PERSONAL, POSSESIVE, INTERROGATIVE, RELATIVE, 
DEMONSTRATIVE, POSSESIVE-RELATIVE, NEGATIVE, TOTAL, 
REFLEXIVE, FIRSTPERSON, SECONDPERSON, THIRDPERSON, 
NEUTER. 

• N u m e r a l: ARABICPROP, CARDINAL, TIMES, ROMAN. 

• V e r b : DO-VERB, EFFECTIVE-VERB, DISPOSAL-VERB, MIDDLE-VERB, 
PERFECTIVE, IMPERFECTIVE, NOT-PASSIVE, TRANSITIVE, 
INTRANSITIVE, NON-TRANSITIVE, NA-ACC-OTHERCOMPLEMENT, 
INS-OTHERCOMPLEMENT, V-LOC-OTHERCOMPLEMENT, 
INF-OTHERCOMPLEMENT, S-INS-OTHERCOMPLEMENT, LOCATION, 
DIRECTION, MANNER. 

• C o p u la : COPULA, VERB, MIDDLE-VERB, RELATIONAL-VERB, 
RELATIONAL-BE-VERB. 

• Au x ilia r y : AUXILIARY, VERB. 

• Ad v e r b : INTERROGATIVE, RELATIVE, DEMONSTRATIVE, LOCATIVE, 
TEMPORAL, MANNER, VARIABLE, UNIQUE, EXISTENCIAL. 
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• C o n ju n c tio n : COORDINATIVE, SUBORDINATIVE, AUXILIARY. 

E v e r y  w o r d  c la s s  c a n  h a v e  th e  fe a tu r e  UNINFLECTED, w h ic h  in s tr u c ts  th e  
m o r p h o lo g ic a l m o d u le , th a t it s h o u ld  ju s t r e tu r n  th e  v a lu e  o f th e  s lo t :SPELLING. 

W e  tr e a t th e  v e r b  bý t s e p a r a te ly  fr o m  o th e r  v e r b s  a n d  w e  e v e n  tr e a t d iffe r e n tly  th e  c o p u la  
a n d  th e  a u x ilia r y . T h e  r e a s o n  is , th a t th e  c o p u la  a n d  th e  a u x ilia r y  h a v e  d iffe r e n t 
m o r p h o lo g ic a l a n d  s y n ta c tic  b e h a v io u r . 

• T h e  s lo t :PROPERTIES is  u s e d  o n ly  b y  n u m e r a ls . T h e y  u s e  it fo r  c o n n e c tin g  th e  
m e a n in g  o f n u m b e r s  e x p r e s s e d  b y  d ig its  a n d  b y  w o r d s . W e  w e r e  c o n s id e r in g  u s in g  th is  
s lo t fo r  p r e p o s itio n s  a s  w e ll, n a m e ly  fo r  c o n n e c tin g  th e  m e a n in g  w ith  th e  r e q u ir e d  c a s e  
o f th e  fo llo w in g  n o u n  g r o u p , b u t w e  d e c id e d  to  p u t th is  in fo r m a tio n  in to  th e  g r a m m a r , 
fo llo w in g  th e  d e s ig n  o f P e n m a n  g r a m m a r . 

E x a m p le s  o f le x ic a l e n tr ie s : 

(LEXICAL-ITEM 
 :NAME veliky2 
 :SPELLING "veliký" 
 :SAMPLE-SENTENCE "veliký+Adj^DB+Noun+Fem+Sg+NomAcc" 
 :FEATURES (ADJECTIVE) 
) 
(LEXICAL-ITEM 
 :NAME dany2 
 :SPELLING "daný" 
 :SAMPLE-SENTENCE "daný+Adj+Masc+Anim+Sg+GenAcc" 
 :FEATURES (ADJECTIVE PASSIVE PERFECTIVE) 
) 

T h e  w o r d  v e lik ý  ( g r e a t, big )  is  a  “ p la in ”  a d je c tiv e , w h ile  th e  w o r d  d a n ý  ( g iv e n )  is  d e r iv e d  
fr o m  a  p a s s iv e  p a r tic ip le  o f a  p e r fe c tiv e  v e r b  d á t. 

(LEXICAL-ITEM 
 :NAME kde 
 :SPELLING "kde" 
 :SAMPLE-SENTENCE "kde+Adv" 
 :FEATURES (ADVERB UNINFLECTED INTERROGATIVE  

RELATIVE LOCATIVE) 
) 
(LEXICAL-ITEM 
 :NAME kdekoliv 
 :SPELLING "kdekoliv" 
 :SAMPLE-SENTENCE "kdekoliv+Adv" 
 :FEATURES (ADVERB UNINFLECTED LOCATIVE VARIABLE) 
) 

T h e  w o r d  k d e  ( w h e r e )  is  a  r e la tiv e  o r  in te r r o g a tiv e  a d v e r b , a n d  th e  w o r d  k d e k o liv  
( a n y w h e r e )  is  a n  in d e fin ite  a d v e r b . 

(LEXICAL-ITEM 
 :NAME a 
 :SPELLING "a" 
 :SAMPLE-SENTENCE "a+Conj" 
 :FEATURES (CONJ UNINFLECTED COORDINATIVE) 
) 
(LEXICAL-ITEM 
 :NAME co-3 
 :SPELLING "co" 
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 :SAMPLE-SENTENCE "od té doby, co" 
 :FEATURES (CONJ UNINFLECTED SUBORDINATIVE) 
) 
 (LEXICAL-ITEM 
 :NAME aby 
 :SPELLING "aby" 
 :SAMPLE-SENTENCE "aby+Conj^SBbýt+Aux+Cond+2P+Pl+Clit" 
 :FEATURES (CONJ AUXILIARY SUBORDINATIVE) 
) 

T h e  c o n ju c tio n s  ab y  ( s o  th at)  a n d  k d y b y  ( if)  a r e  “ c o n ju g a te d ” , a s  th e y  a r e  in  fa c t c o n tr a c te d  
w ith  th e  a u x ilia r y  in  C o n d itio n a l.  

(LEXICAL-ITEM 
 :NAME barva 
 :SPELLING "barva" 
 :SAMPLE-SENTENCE "barva+Noun+Fem+Pl+NomAccVoc" 
 :FEATURES (NOUN COMMON-NOUN COUNTABLE FEMININE) 
) 
(LEXICAL-ITEM 
 :NAME nakresleni2 
 :SPELLING "nakreslení" 
 :SAMPLE-SENTENCE "nakreslit+Verb+Imp+2P+Pl" 
 :FEATURES (NOUN COMMON-NOUN NOMINALIZATION-NOUN  
  COUNTABLE NEUTER PERFECTIVE) 
) 
(LEXICAL-ITEM 
 :NAME second 
 :SPELLING "druhý-1" 
 :SAMPLE-SENTENCE "druhý-1+Adj+Masc+Anim+Sg+GenAcc" 
   :FEATURES   (ADJECTIVE ARABICPROP ORDINAL) 
   :PROPERTIES   ((ARABICPROP 2)) 
) 

W e  tr e a t th e  o r d in a l n u m e r a l n u m e r a ls  a s  a d je c tiv e s , a s  th e y  b e h a v e  m o r p h o lo g ic a lly  a n d  
s y n ta c tic a lly  a s  a d je c tiv e s . T h e  in fo r m a tio n  ( n e e d e d  fo r  w o r d  o r d e r )  th a t th e y  a r e  in  fa c t 
n u m e r a ls  c a n  b e  o b ta in e d  fr o m  th e  fe a tu r e  ORDINAL. 

(LEXICAL-ITEM 
 :NAME jeden 
 :SPELLING "jeden`1" 
 :SAMPLE-SENTENCE "jeden+Num+Card+Fem+Sg+Ins" 
 :FEATURES   (NUMERAL ARABICPROP CARDINAL) 
   :PROPERTIES   ((ARABICPROP 1)) 
) 
(LEXICAL-ITEM 
 :NAME jednou 
 :SPELLING "jednou" 
 :SAMPLE-SENTENCE "jednou+Num+Card^DB+Adv+Times" 
   :FEATURES   (NUMERAL ARABICPROP TIMES UNINFLECTED) 
   :PROPERTIES   ((ARABICPROP 1)) 
) 
(LEXICAL-ITEM 
 :NAME z 
 :SPELLING "z" 
 :SAMPLE-SENTENCE "z+Prep+Gen" 
 :FEATURES (PREPOSITION UNINFLECTED) 
) 
(LEXICAL-ITEM 
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 :NAME ja2 
 :SPELLING "já" 
 :SAMPLE-SENTENCE "já+Pron+Pers+1P+Sg+Nom" 
 :FEATURES (PRONOUN PERSONAL FIRSTPERSON) 
) 
(LEXICAL-ITEM 
 :NAME tvu4j 
 :SPELLING "tvùj" 
 :SAMPLE-SENTENCE "PS2SIS4-tvùj+Adj+Poss+In2P+InSg" 
 :FEATURES (PRONOUN POSSESIVE SECONDPERSON) 
) 
(LEXICAL-ITEM 
 :NAME co-1 
 :SPELLING "co-1" 
 :SAMPLE-SENTENCE "Co to dìláš?" 
 :FEATURES (PRONOUN INTERROGATIVE RELATIVE NEUTER) 
) 
(LEXICAL-ITEM 
 :NAME jen 
 :SPELLING "jen" 
 :SAMPLE-SENTENCE "jen-1+Prtcl" 
 :FEATURES (PARTICLE UNINFLECTED) 
) 
(LEXICAL-ITEM 
 :NAME copula 
 :SPELLING "být" 
 :SAMPLE-SENTENCE "být+Verb+FutInd+2P+Pl" 
 :FEATURES (COPULA VERB MIDDLE-VERB RELATIONAL-VERB 

RELATIONAL-BE-VERB) 
) 
(LEXICAL-ITEM 
 :NAME auxiliary 
 :SPELLING "být" 
 :SAMPLE-SENTENCE "být+Verb+PresInd+2P+Pl" 
 :FEATURES (AUXILIARY) 
) 
(LEXICAL-ITEM 
 :NAME aplikovat 
 :SPELLING "aplikovat" 
 :SAMPLE-SENTENCE "aplikovat+Verb+Inf" 
 :FEATURES (VERB PERFECTIVE IMPERFECTIVE DO-VERB  
  EFFECTIVE-VERB DISPOSAL-VERB TRANSITIVE) 
) 

3.3 R u s s ia n  le x ic o n  

3.3.1  T h e  s t r u c t u r e  o f t h e  le x ic a l e n t r ie s  

T h e  c o m p le te  s p e c ific a tio n  o f in fo r m a tio n  to  b e  in c lu d e d  in  th e  le x ic a l e n tr y  in  th e  R u s s ia n  
le x ic o n  is  c o n c e r n e d  to  th e  in te r m e d ia te  p r o to ty p e . B a s ic  c la s s ific a tio n  fe a tu r e s  a r e  e x te n d e d  
to  in c lu d e  a d d itio n a l in fo r m a tio n  r e q u ir e d  fo r  th e  p r o to ty p e . M o r p h o lo g ic a l in fo r m a tio n  is  
b a s e d  o n  th e  c la s s ific a tio n  s y s te m  fo r  R u s s ia n  m o r p h o lo g y  d e v e lo p e d  b y  Z a liz n ja k  
[ Z a liz n ja k , 1 9 7 7 ] .  T h e  s tr u c tu r e  o f m o r p h o lo g ic a l in fo r m a tio n  is  d e s c r ib e d  in  [ K r u ijff e t a l., 
1 9 9 8 ] .  

A ty p ic a l le x ic a l e n tr y  in  th e  R u s s ia n  le x ic o n  in c lu d e s  th e  fo llo w in g  s lo ts : n a m e , s p e llin g , 
s a m p le - s e n te n c e  ( m a y  b e  o m itte d ) , fe a tu r e s , p r o p e r tie s , c o m m e n ts  ( m a y  b e  o m itte d ) . 
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An  e x a m p le : 
 
(LEXICAL-ITEM 
    :NAME   EKRAN 
    :SPELLING   "ekran" 
    :SAMPLE-SENTENCE   "Na ekrane pojavitsja okno" 
    :FEATURES  (NONE-OF-THATCOMP-TYPIC NONSUBSTITUTE COUNTABLE 
                NOT-NOMINALIZATION COMMON-NOUN NOUN MASC) 
    :PROPERTIES   ((" ��������� ")  (	  1 � )) 
    :COMMENTS   "Window appears" 
) 

• T h e  :NAME s lo t c o n ta in s  a n  id e n tifie r  o f a  le x ic a l ite m  ( in  L a tin  fo r m , a s  th e  fo n ts  fo r  
d is p la y in g  C y r illic  c h a r a c te r s  h a s  n o t b e e n  p r o v id e d ) .  T h is  v a lu e  is  r e fe r r e d  b y  S P L  
:LEX k e y w o r d s  a n d  LEXIFY s ta te m e n ts  in  th e  g r a m m a r .  T w o  s p e c ia l n a m e s  a r e : 
&-LINKER ( fo r  a  c o m m a )  a n d  ELLIPSISZERO ( fo r  ite m s  w ith o u t le x ic a l r e a liz a tio n , 
s u c h  a s  a/th e  a r tic le s  o f E n g lis h  in  th e  R u s s ia n  g r a m m a r ) . 

• T h e  :SPELLING s lo t c o n ta in s  a  r e a l s tr in g  o f le tte r s  p r e s e n tin g  th e  le x ic a l ite m .  

• T h e  :SAMPLE-SENTENCE s lo t c o n ta in s  a n  e x a m p le  o f a  R u s s ia n  p h r a s e  in  w h ic h  th is  
ite m  c a n  a p p e a r  in . 

• T h e  :FEATURES s lo t c o n ta in s  fe a tu r e s , w h ic h  a r e  u s e d  b y  th e  R u s s ia n  g r a m m a r . T h e s e  
a r e  b o th  le x ic a l/m o r p h o lo g ic a l fe a tu r e s  (NOUN, FEMIN, e tc .)  a n d  s y n ta c tic  a n d  s e m a n tic  
o n e s  (DISPOSAL-VERB, RELATIONAL-BE-VERB, e tc .) . 

• T h e  :PROPERTIES s lo t c o n ta in s  a  s tr in g  w ith  m o r p h o lo g ic a l in fo r m a tio n : th e  lis t o f 
s te m s  a n d  th e  m o r p h o lo g ic a l in d e x  o f a  le x ic a l ite m . T h e  lis t o f s te m s  p r o v id e s  d a ta  fo r  
s e le c tio n  b e tw e e n  d iffe r e n t ty p e s  o f s te m s  in  th e  c a s e  o f s te m  a lte r n a tio n  ( “ 
��� ”  a n d  
“ 
����� ” , fo r  e x a m p le ) . T h e  m o r p h o lo g ic a l in d e x  c o n s is ts  o f a  s p e c ify in g  s tr in g  ( a  k in d  o f 
p a r t- o f- s p e e c h  in d e x ) , a  n u m e r ic a l c la s s  o f d e c le n s io n  o r  c o n ju g a tio n , a n  a lte r n a tio n  
m a r k , a n  a c c e n tu a tio n  in d e x  a n d  a d d itio n a l fe a tu r e s  ( fo r  ir r e g u la r  w o r d s ) . T h is  s tr u c tu r e  
is  d e s c r ib e d  in  g r e a te r  d e ta il in  [ K r u ijff e t a l., 1 9 9 8 ] .  

• T h e  :COMMENT s lo t c o n ta in s  a n  E n g lis h  p h r a s e  c o r r e s p o n d in g  to  th e  R u s s ia n  o n e  
s h o w n  in  th e  s a m p le - s e n te n c e  s lo t.  

N o w  w e  h a v e  fiv e  C AD - C AM  le x ic o n s : N O U N , AD J E C T I V E , V E R B S , I N D E C L , 
N U M E R AT IV E S . T h e  s h o r t fr a g m e n ts  o f th e  D ic tio n a r ie s  a r e  p r e s e n te d  b e lo w : 
 
Noun.lexicon 
 (LEXICAL-ITEM 
    :NAME   DUGA 
    :SPELLING   "duga " 
    :SAMPLE-SENTENCE   " Chtoby narisovatj poliliniju, sostojaschuju iz 
otrezkov prjamykh i dug " 
    :FEATURES (NONE-OF-THATCOMP-TYPIC NONSUBSTITUTE COUNTABLE 
               NOT-NOMINALIZATION COMMON-NOUN NOUN FEMIN) 
    :PROPERTIES   ((" ����� ")  ( �  3 d)) 
    :COMMENTS   " To draw a line and arc combination polyline " 
) 
(LEXICAL-ITEM 
    :NAME   FON 
    :SPELLING   "fon" 
    :SAMPLE-SENTENCE   "chtoby pokazatj tsvet fona" 
    :FEATURES  (NONE-OF-THATCOMP-TYPIC NONSUBSTITUTE COUNTABLE 
                NOT-NOMINALIZATION COMMON-NOUN NOUN MASC) 
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    :PROPERTIES   (("
�����

")  (�  1 � )) 
    :COMMENTS   " to display a background color " 
) 
 
Adjective.lexicon  
 (LEXICAL-ITEM 
    :NAME   CHETVERTYJ 
    :SPELLING   "chetvertyj" 
    :SAMPLE-SENTENCE   "Ukazite chetvjertuju tochku muljtilinii" 
    :FEATURES          (ARABICPROP ORDINAL ADJECTIVE) 
    :PROPERTIES   ((" �	��
������
 ")  ( �  1 � )) 
) 
(LEXICAL-ITEM 
    :NAME   DEVJATYJ 
    :SPELLING   " devjatyj" 
    :SAMPLE-SENTENCE   "Ukazite devjatuju tochku muljtilinii" 
    :FEATURES          (ARABICPROP ORDINAL ADJECTIVE) 
    :PROPERTIES   ((" �	������
 ")  ( �  1 � )) 
) 
 
Verbs.lexicon 
 (LEXICAL-ITEM 
    :NAME DOBAVITJ  
    :SPELLING   "DOBAVITJ" 
    :FEATURES   (PERFECT DO-VERB EFFECTIVE-VERB DISPOSAL-VERB               
DESTINATION-VERB) 
    :PROPERTIES   ((" � ��� ����� " " � ��� ����� ")  ( ��  4 A)) 
) 
(LEXICAL-ITEM 
    :NAME ISCHEZNUTJ  
    :SPELLING   "ISCHEZNUTJ" 
    :FEATURES   (PERFECT DO-VERB EFFECTIVE-VERB MOTION-VERB 
OBJECTNOTPERMITTED EVENT) 
    :PROPERTIES   ((" �����	��� ��� " " �����	��� � ")  ( ��  3 * A "6")) 
) 
 (LEXICAL-ITEM 
    :NAME   JAVLJATJSJA 
    :SPELLING   "JAVLJATJSJA" 
    :SAMPLE-SENTENCE   "kotorye javljajutsja otdeljnymi objektami" 
    :FEATURES (IMPERFECT MIDDLE-VERB NOT-NEGATIVE RELATIONAL-BE-VERB 

ASCRIPTIVE INTENSION-VERB RELATIONAL-VERB                                     
NONE-OF-BITRANSITIVE-INDIRECTOBJECT REFLEXIVE) 

    :PROPERTIES   ((" ������� ")  ( � ��  1 A - �� )) 
    :COMMENTS   "that are separate objects" 
) 
 
Indecl.lexicon 
 (LEXICAL-ITEM 
     :NAME          &-LINKER 
     :SPELLING      "," 
     :FEATURES     (PUNCTUATION SENTENCECONJUNCTION ADDITIVE CONJUNCT 
                    NOT-SUBORDINATOR LINKER) 
) 
 (LEXICAL-ITEM 
    :NAME   CHTOBY 
    :SPELLING   "chtoby" 
    :SAMPLE-SENTENCE   "Chtoby sokhranitj risunok" 
    :FEATURES               (CONJUNCTION) 
    :PROPERTIES   ((" ��
 ����� ")  ( � )) 
    :COMMENTS   "To save a drawing" 
) 
 (LEXICAL-ITEM 
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    :NAME   DLJA 
    :SPELLING   "dlja" 
    :FEATURES          (PREPOSITION PURPOSE) 
    :PROPERTIES   ((" ����� ")  ( � )) 
    :COMMENTS   "for" 
) 
 
Numeratives.lexicon 
 (LEXICAL-ITEM 
    :NAME   ODIN-NUMBER 
    :SPELLING   " odin" 
    :SAMPLE-SENTENCE   "Zapustite komandu L odnim iz sleduyushchikh 
sposobov" 
    :FEATURES  (SUBSTITUTE COUNTABLE PRONOUN CARDINAL) 
    :PROPERTIES   ((" � � � " " � ��� � ")  ( � -	�
  3 � )) 
    :COMMENTS   "... using one of these methods" 
) 
(LEXICAL-ITEM 
    :NAME   DVA 
    :SPELLING   "dva" 
    :SAMPLE-SENTENCE   "" 
    :FEATURES               (COUNTABLE CARDINAL) 
    :PROPERTIES   ((" �� ") ( � � 
 � )) 
    :COMMENTS   "two" 
) 

4. M o r p h o lo g y  m o d u le s  

T h e  th r e e  la n g u a g e s  w e  a r e  d e a lin g  w ith  a r e  a ll la n g u a g e s  w ith  a  r e la tiv e ly  r ic h  m o r p h o lo g y . 
I n  th is  s e c tio n , w e  d e s c r ib e  th e  fin a l s o lu tio n  a d o p te d  fo r  d e a lin g  w ith  th e  m o r p h o lo g ic a l 
d e r iv a tio n  a n d  in fle c tio n . All th r e e  la n g u a g e s  e m p lo y  a n  e x te r n a l m o r p h o lo g ic a l m o d u le . F o r  
e a c h  la n g u a g e , w e  d e s c r ib e  th e  fu n c tio n a lity  o f th e  r e s p e c tiv e  m o d u le  a n d  its  in te g r a tio n  
w ith in  th e  K P M L  g r a m m a r .  

4.1  T e c h n ic a l is s u e s  

O n e  o f th e  p r o b le m s  th a t w e  h a d  to  s o lv e  w a s  th e  c o r r e c t h a n d lin g  o f n o n -AS C I I  c h a r a c te r s  
in  H a r le q u in  L is p  a n d  in  th e  c o m m u n ic a tio n  w ith  e x te r n a l m o d u le s . I n  th e  in itia liz a tio n  file  it 
is  n e c e s s a r y  to  s e t th e  d e fa u lt c h a r a c te r  ty p e  to  'SIMPLE-CHAR: 

(SET-DEFAULT-CHARACTER-ELEMENT-TYPE 'SIMPLE-CHAR) 

T h is  e n a b le s  th e  c o r r e c t h a n d lin g  o f 8 th  b it. F u r th e r , in  th e  d e fin itio n  o f th e  fo r e ig n  la n g u a g e  
fu n c tio n  it is  n e c e s s a r y  to  a s s ig n  th e  v a r ia b le  external-format th e  v a lu e  
'(win32:code-page :id 1250) ( fo r  th e  C e n tr a l E u r o p e a n  c h a r a c te r  s e t)  o r  th e  
v a lu e   '(win32:code-page :id 1251) ( fo r  th e  C y r illic  c h a r a c te r  s e t) . 

W h e n  K P M L  is  u s in g  th e  in te r n a l m o r p h o lo g y , th e  file  properties.lisp c o n ta in s  
lin e s  w h ic h  in s tr u c t th e  s y s te m  to  u s e  th e  s y s te m ic  m o r p h o lo g y . I t a ls o  c o n ta in s  th e  n a m e  o f 
a  fu n c tio n  p r o v id in g  m a p p in g  b e tw e e n  g r a m m a tic a l a n d  m o r p h o lo g ic a l fe a tu r e s .: 

(define-language-morphology-requirements  
  :language :CZECH  
  :systemicized T 
  :generator-fn CZECH-GRAMMATICAL-FEATURES-TO-LEXICAL-FEATURE) 

T o  d is a b le  th e  s y s te m ic  m o r p h o lo g y , th e  in s tr u c tio n s  r e a d : 

(define-language-morphology-requirements  
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  :language :CZECH  
  :systemicized NIL) 

4.2  B u lg a r ia n  m o r p h o lo g y  m o d u le  

An  e x te r n a l m o r p h o lo g ic a l m o d u le  w a s  c h o s e n  to  h a n d le  th e  B u lg a r ia n  m o r p h o lo g y  fo r  th e  
n e e d s  o f AG I L E  [ S k o u m a lo v á  e t a l.,1 9 9 8 ] . I t c o n s is ts  o f th e  fo llo w in g  p r o g r a m  s e g m e n ts : 

• Libmorf.dll —  th e  m o r p h o lo g ic a l p r o c e s s o r . T h is  file  c a n  b e  p la c e d  in  a  d ir e c to r y  
lik e  \W in d o w s \S y s te m  o r  \W in d o w s \S y s te m 3 2  ( fo r  N T )  a lo n g  w ith  th e  o th e r  W in d o w s  
d ll- s . 

• Bg.sv —  a  v o c a b u la r y  d a ta b a s e . I t m u s t b e  p la c e d  in  a  fix e d  d ir e c to r y  -  C :\lin g v . T h is  
in c o n v e n ie n c e  is  d u e  to  b e  r e m e d ie d . 

• bulg_morph.lisp (bulg_morph.fsl)  —  th is  file  in te g r a te s  th e  L ib m o r f.d ll in  
th e  L is p  e n v ir o n m e n t. I t c a n  b e  p la c e d  a n y w h e r e , b u t its  p a th  s h o u ld  b e  d e s c r ib e d  in  th e  
e n d  o f th e  properties.lisp file  lo c a te d  in  th e  R e s o u r c e  d ir e c to r y . 

• realize_word —  th is  m o d u le  d e fin e s  K P M L 's  REALIZE-INFLECTIFY m e th o d .  

T h e  m o r p h o lo g ic a l c h a r a c te r is tic s  u s e d  a n d  th e ir  in te r n a l c o d in g  r e q u ir e d  b y  th e  
m o r p h o lo g ic a l p r o c e s s o r  a r e  d e s c r ib e d  in  th e  ta b le s  b e lo w . T h e  p r o g r a m  realize_word 
im p le m e n ts  th e  m a p p in g  b e tw e e n  th e  le x ic o - g r a m m a tic a l c h a r a c te r is tic s  a n d  th e  in te r n a l 
c o d e s  o f th e  w o r d  fo r m s . 

N o u n  w o r d  fo r m s  

W o r d  fo r m  N o  F e a t u r e s  

1 .  S in g u la r  ( b a s e  fo r m )  

2 .  S in g u la r , a r tic le d  

3 .  S in g u la r , fu ll- a r tic le d  

4.  P lu r a l 

5 .  P lu r a l, a r tic le d  

6 .  C o u n ta b le  fo r m  

A d j e c t iv e  w o r d  fo r m s   

W o r d  fo r m  N o  F e a t u r e s  

1 .  M a s c u lin e , s in g u la r  

2 .  M a s c u lin e  p lu r a l 

3 .  F e m in in e , s in g u la r  

4.  N e u te r  s in g u la r  

5 .  M a s c u lin e , s in g u la r ,  a r tic le d  

6 .  M a s c u lin e , s in g .,  fu ll- a r tic le d   

7 .  M a s c u lin e , p lu r a l, a r tic le d  

8 .  F e m in in e , s in g u la r , a r tic le d  
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9.  N e u te r , s in g u la r , a r tic le d  

N u m e r a l w o r d  fo r m s  

W o r d  fo r m  N o  F e a t u r e s  

1 .  M a s c u lin e , s in g . ( b a s e  fo r m )  

2 .  P lu r a l 

3 .  F e m in in e , s in g u la r  

4 .  N e u te r , s in g u la r  

5 .  M a s c u lin e , s in g u la r , a r tic le d  

6 .  M a s c u lin e , s in g ., fu ll- a r tic le d  

7 .  P lu r a l, a r tic le d  

8 .  F e m in in e , s in g u la r , a r tic le d  

9.  N e u te r , s in g u la r , a r tic le d  

1 0 . M a s c u lin e  p e r s o n a l fo r m  

1 1 . M a s c u lin e  p e r s o n a l, a r tic le d  

1 2 . Ap p r o x im a te  fo r m  

1 3 . Ap p r o x . fo r m , a r tic le d  

V e r b  w o r d  fo r m s   

W o r d  fo r m  N o   F e a t u r e s  

1 .  P r e s e n t, s in g ., 1 p . 

2 .  P r e s e n t, s in g ., 2 p . 

3 .  P r e s e n t, s in g ., 3 p . 

4 .  P r e s e n t, p l., 1 p . 

5 .  P r e s e n t, p l., 2 p . 

6 .  P r e s e n t, p l., 3 p . 

7 .  P a s t p e r f., s in g ., 1 p . 

8 .  P a s t p e r f., s in g ., 2  &  3 p . 

9.  P a s t p e r f., p l., 1 p . 

1 0 . P a s t p e r f., p l., 2 p . 

1 1 . P a s t p e r f., p l., 3 p . 

1 2 . P a s t im p e r f., s in g ., 1 p . 

1 3 . P a s t im p e r f., s in g ., 2  &  3 p . 

1 4 . P a s t im p e r f., p l., 1 p . 
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15 . P a s t im p e r f., p l.,2 p . 

16 . P a s t im p e r f., p l.,3 p . 

17 . I m p e r a tiv e , s in g u la r  

18 . I m p e r a tiv e ., p lu r a l 

O n ly  th e  b a s e  fo r m s  o f p r o p o s itio n s , a d v e r b s , p r o n o u n s  a r e  c o n s id e r e d . 

4 .3  C z e c h  m o r p h o lo g y  m o d u le  

F o r  th e  C z e c h  m o r p h o lo g y  a n  e x te r n a l m o d u le  w a s  u s e d . T h e  m o d u le  is  w r itte n  in  C  a n d  it 
a c c e s s e s  a  le x ic a l d a ta b a s e  c o n ta in in g  m o r e  th a n  7 0  m illio n  m o r p h o lo g ic a l fo r m s . F o r  th e  
p u r p o s e s  o f th e  Ag ile  p r o je c t, a  s m a lle r  d a ta b a s e  w a s  c o m p ile d  th a t c o n ta in s  o n ly  w o r d s  
u s e d  in  th e  g e n e r a te d  te x ts .  

As  th e  m o r p h o lo g ic a l d a ta b a s e  c o n ta in s  d e r iv e d  w o r d s  a s  s in g le  e n tr ie s , w e  d e c id e d  to  
a d o p t th is  a p p r o a c h  in  o u r  le x ic o n  a s  w e ll. T h u s  a s p e c tu a l p a ir s , d e v e r b a tiv e  n o u n s  a n d  
d e v e r b a tiv e  a d je c tiv e s  a r e  lis te d  s e p a r a te ly . T h e  c o n n e c tio n  b e tw e e n  th e s e  e n tr ie s  is  e n s u r e d  
b y  th e  m a p p in g  fu n c tio n  fr o m  th e  d o m a in  c o n c e p ts  to  le x ic o n  ( s e e  a b o v e ) . 

T h e  c o m m u n ic a tio n  b e tw e e n  K P M L  a n d  th e  m o r p h o lo g ic a l d a ta b a s e  is  c o n tr o lle d  b y  a  
m o d u le  morphgen.lisp, a n d  tw o  .dll lib r a r ie s . A s c h e m a  o f th e ir  in te r a c tio n  is  s h o w n  
in  th e  F ig u r e  4 - 1 . 

 
Fig u re  4 -1  –  C z e c h  e x te rn a l m o rp h o lo g y  m o d u le  

T h e  morphgen.lisp m o d u le  c o n ta in s  tw o  p a r ts : 

• M a p p in g  o f th e  AG I L E  m o r p h o lo g ic a l fe a tu r e s  to  th e  s o - c a lle d  p o s itio n a l ta g . P o s itio n a l 
ta g  is  a  s tr in g  o f 1 5  c h a r a c te r s  w h e r e  e a c h  c h a r a c te r  c o r r e s p o n d s  to  o n e  m o r p h o lo g ic a l 
c a te g o r y , w h e r e  th e  u n u s e d  c a te g o r ie s  u s e  a r e  s u b s titu te d  b y  ‘- ’. T h e  fu n c tio n  g o e s  
th r o u g h  th e  lis t o f m o r p h o lo g ic a l fe a tu r e s  o b ta in e d  fr o m  th e  K P M L  s y s te m  a n d  a s k s  o n e  
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m o r p h o lo g ic a l c a te g o r y  a fte r  a n o th e r . I f th e  v a lu e  fo r  th e  c a te g o r y  is  p r e s e n t in  th e  lis t 
th e  c o r r e s p o n d in g  p o s itio n  in  th e  ta g  is  s e t to  th a t v a lu e , o th e r w is e  it is  s e t to  ‘- ’. 

• I n te r fa c e  to  th e  C  fu n c tio n : fo r  th is  p u r p o s e  th e  H a r le q u in  fli lib r a r y  w a s  u s e d . 

T h e  m o d u le  morphology.dll r e c e iv e s  th e  r e q u e s t fr o m  th e  morphgen.lisp 
m o d u le  c o n s is tin g  o f a  le m m a  ( b a s e  fo r m )  a n d  a  p o s itio n a l ta g . I t a s k s  th e  
tagTranslation.dll m o d u le  to  tr a n s la te  th e  p o s itio n a l ta g  to  th e  s o - c a lle d  c o m p a c t 
ta g  a n d  th e n  s e n d s  le m m a  a n d  c o m p a c t ta g  to  th e  g e n e r a to r , w h ic h  r e tu r n s  th e  g e n e r a te d  
fo r m . T h e  g e n e r a to r  m o d u le  is  w r itte n  in  C  la n g u a g e . 

E x a m p le  o f th e  r e q u e s t w ith  th e  c o m p a c t ta g : 
 input: abeceda NFS3A 
 output: abeced

�
 

T h e  c o m p a c t ta g  c o n ta in s  th e  in fo r m a tio n  a b o u t th e  w o r d  c la s s  ( p a r t o f s p e e c h )  a n d  
a b b r e v ia te d  g r a m m a tic a l c a te g o r ie s  r e le v a n t to  th a t w o r d  c la s s . I n  th e  e x a m p le , th e  ta g  
NFS3A s ta n d s  fo r  no u n , fe m in in e , s in g u la r , d a tiv e  ( 3 rd  c a s e  in  C z e c h  te r m in o lo g y ) , 
a ffir m a tiv e  fo r m . 

T h e  m o d u le  tagTransl.dll is  r e s p o n s ib le  fo r  tr a n s la tin g  ta g s  fr o m  p o s itio n a l fo r m  to  
th e  c o m p a c t o n e . T h e r e  is  a n  M S  Ac c e s s  d a ta b a s e  c o n ta in in g  a  ta b le  w ith  a ll th e  p o s itio n a l 
a n d  c o m p a c t ta g  p a ir s . T h is  m o d u le  is  w r itte n  in  C + +  b e c a u s e  it u s e s  th e  D AO  lib r a r y  to  
a c c e s s  th e  M S  Ac c e s s  d a ta b a s e . T h e  e x p o r te d  fu n c tio n  u s e s  th e  C  c a llin g  c o n v e n tio n s  to  b e  
a c c e s s ib le  fr o m  th e  m o d u le  morphology.dll. 

T h e  r e a s o n  fo r  n o t u s in g  th e  c o m p a c t ta g  d ir e c tly  is  th e  fa c t th a t it is  e a s ie r  to  tr a n s la te  
th e  lis t o f m o r p h o lo g ic a l fe a tu r e s  o b ta in e d  fr o m  K P M L  to  th e  p o s itio n a l ta g  a n d  th e n  u s e  a  
tr a n s la tio n  ta b le  fo r  tr a n s fo r m in g  it to  th e  c o m p a c t ta g . 

T h e  m o d u le  morphology.lisp a n d  h e a d e r  file s  o f th e  .dll lib r a r ie s  a r e  lis te d  in  th e  
Ap p e n d ix  A. 

4 .4  R u s s ia n m o r p h o lo g y  m o d u le   

4 .4 .1  L e x ic a l fe a t u r e s  e m p lo y e d  

R u s s ia n  is  a  la n g u a g e  w ith  r ic h  in fle c tio n . T h e  g r a m m a tic a l c a te g o r ie s  th a t a r e  g iv e n  in   th e  
T a b le  b e lo w  a r e  r e le v a n t fo r  th e  R u s s ia n  M o r p h o lo g ic a l g e n e r a tio n . 

G e n d e r  M a s c u lin e  

 F e m in in e  

 N e u te r  

N u m b e r  S in g u la r  

 P lu r a l 

C a s e  N o m in a tiv e  

 G e n itiv e  

 D a tiv e  

 Ac c u s a tiv e  
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 I n s tr u m e n ta l 

 P r e p o s itio n a l 

G r a d a tio n  P o s itiv e  

 C o m p a r a tiv e  

 S u p e r la tiv e  

P e r s o n  1 s t 

 2 n d  

 3 rd  

T e n s e  P r e s e n t 

 F u tu r e  

 P a s t 

F o r m  I n fin itiv e  

 I m p e r a tiv e  

 Ad v - p a r tic ip le  

 Ac tiv e - p a r tic ip le  

 P a s s iv e - p a r tic ip le  

P a r t o f th is  in fo r m a tio n  is  a n  a ttr ib u te  o f th e  s te m  / s te m s  ( in  th e  c a s e  o f a lte r n a tio n ) , e .g . 
G E N D E R  fo r  N o u n s . An o th e r  p a r t is  c o n n e c te d  w ith  th e  in fle c tio n : C AS E  fo r  N o u n s  a n d  
Ad je c tiv e s , P E R S O N  fo r  V e r b s , e tc . 

4.4.2  T h e  p la c e  o f t h e  m o r p h o lo g ic a l g e n e r a t o r  in  t h e  K P M L  s y s t e m  

T h e  R u s s ia n  m o r p h o lo g ic a l g e n e r a to r  is  a n  e x te r n a l c o m p o n e n t o f th e  K P M L  s y s te m . 
I n te r a c tio n  is  r e a liz e d  a s  a  K P M L  in te r fa c e  to  th e  g e n e r a to r . T h e  m o r p h o lo g ic a l g e n e r a to r  
in te r v e n e s  b e tw e e n  P e n m a n 's  in te r n a l c o d e  fo r  p r o d u c in g  m o r p h o lo g ic a l fo r m s  a n d  th e  
c o n s tr u c tio n  o f th e  c o n s titu e n t tr e e  c o n ta in in g  th e  fin a l g e n e r a te d  s tr in g s .  I n  th e  p r e s e n t 
m o d e l o f th e  R u s s ia n  m o r p h o lo g ic a l in te r fa c e , fu ll u s e  o f a n  o b je c t- o r ie n te d  a p p r o a c h  h a s  
b e e n  a d o p te d . 

4.4.3  M o r p h o lo g ic a l c la s s e s  in  t h e  m o r p h o lo g ic a l g e n e r a t o r  

T h e  im p le m e n ta tio n  o f th e  m o r p h o lo g ic a l g e n e r a to r  is  b a s e d  o n  a  lib r a r y  o f c la s s e s  th a t 
d e s c r ib e  g r a m m a tic a l fe a tu r e s  o f R u s s ia n  w o r d s . T h is  p r e - e x is tin g  s y s te m  is  b a s e d  o n  q u ite  
d iffe r e n t p r in c ip le s  th a n  th e  g e n e r a tio n  g r a m m a r  [ K r u ijff e t a l., 1 9 9 8 ] .  I n  th e  c o u r s e  o f th e  
p r o je c t it h a s  b e e n  p o r te d  to  th e  C o m m o n  L is p  O b je c t S y s te m  ( C L O S )  C o m m o n  L I S P .  

T h e  b a s ic  c la s s  o f th e  m o r p h o lo g ic a l g e n e r a to r  is  rusword: 

(defclass rusword () 
;;; The list of stems is 

((stemlist :type list :initarg :stemlist  :accessor stemlist) 
;;; The morphological index by Zaliznjak  

 (morph-info :type list :initarg :morph-info  :accessor morph-
info) 
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;;; A symbol which carries interpreted 
;;; morphological features. 

  (morph :accessor morph :initform (gentemp "morph")) 
;;; The rest of slots is for current values. 

   (stem :type string :initarg :stem :accessor stem) 
   (flex :type string:initarg :flex :accessor flex) 
   (wordform :type string :accessor wordform))) 

C la s s e s  w h ic h  a r e  d e r iv e d  fr o m  th e  rusword in c lu d e  th e  c la s s  o f d e c lin a b le  w o r d s  a n d  th e  
c la s s  o f v e r b s  ( in c lu d in g  p a r tic ip ia l fo r m s ) : 

(defclass declinword (rusword) 
  ((gender :initarg :gender :initform '(#\ � ) :accessor gender) 
   (rnumber :initarg :rnumber :initform '(sing) :accessor 

rnumber) 
   (rcase  :initarg :rcase :initform '(nom) :accessor rcase) 
   (form  :initarg :form :initform 'simple :accessor form))) 

I ts  s u b c la s s e s  a r e  c la s s e s  o f n o u n , c a r d in a l, p r o n o u n  a n d  a d je c tiv e  ( th e y  h a v e  n o  a d d itio n a l 
s lo ts ) . 

S lo ts  o f th e  c la s s  o f v e r b s  d e fin e  its  c h a r a c te r is tic s : 

(defclass verb (rusword) 
 ((person :initarg :person :initform 1 :accessor person) 
  (rnumber :initarg :rnumber :initform '(sing) :accessor rnumber) 
  (tense :initarg :tense :initform 'present :accessor tense) 
  (aspect :initarg :aspect :initform ' �����  :accessor aspect) 
  (form :initarg :form :initform 'infinite :accessor form) 
  (gender :initarg :gender :initform '(#\ � ) :accessor gender) 
  (reflexive :initarg :reflexive :accessor reflexive) 
  (adj :type adjective :initarg :adj :accessor adj))) 

T h e  la s t s lo t o f v e r b s  h o ld s  a n  a d je c tiv e  c o r r e s p o n d in g  to  a  p a r tic ip ia l fo r m  o f th is  v e r b . 

4.4.4 O r g a n iz a t io n  o f t h e  w o r k in g  m o r p h o lo g ic a l g e n e r a t o r   

D u r in g  g r a m m a r  tr a v e r s a l, c e r ta in  c h o ic e s  r e s u lt in  th e  s p e c ific a tio n  o f m o r p h o lo g ic a l 
p r o p e r tie s . F o r  e x a m p le , w h e n  a  d ir e c t c o m p le m e n t is  in s e r te d , it is  s u p p lie d  w ith  th e  
r e a liz a tio n  s ta te m e n t (INFLECTIFY DIRECTCOMPLEMENT ACCUSATIVE) . T h e n , 
w h e n  m o r p h o lo g y  is  n o t b e in g  h a n d le d  b y  a  m u ltilin g u a l g r a m m a tic a l d e s c r ip tio n  in  th e  fo r m  
o f a  s y s te m  n e tw o r k , th e r e  is  a  c a ll to  th e  K P M L  m e th o d : 

REALIZE-INFLECTIFY (chosen-word inflection-feature-list lg)  

T h is  h a s  b e e n  s p e c ia liz e d  fo r  R u s s ia n  s o  th a t th e  fe a tu r e s  s e le c te d  fr o m  th e  g r a m m a r  a r e  
a n a ly z e d  a n d  m a p p e d  a p p r o p r ia te ly  fo r  c a lls  to  th e  e x te r n a l le x ic a l fo r m  g e n e r a tio n  
p r o c e d u r e s  d e s c r ib e d  b e lo w . T h e  le x ic a l ite m  fo r  th e  c h o s e n  is  r e tr ie v e d  b y  th e  K P M L  
fu n c tio n : 

(SETQ word-from-lexicon (fetch-lexicon-info Chosen-Word 
'instance))) 

M o r p h o lo g ic a l p r o p e r tie s  a n d  th e  lis t o f s te m s  a r e  r e tr ie v e d  fr o m  th e  le x ic a l ite m , a n d  if 
th e y  a r e  p r e s e n t a n  o b je c t c a r r y in g  m o r p h o lo g ic a l in fo r m a tio n  is  c r e a te d  b y  a  c a ll to  th e  
m o r p h o lo g ic a l g e n e r a to r  fu n c tio n  make-word: 
(when (and property-list stem)  
    (setq morph-object (make-word stem property-list)) 
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4.4.4.1  I n itia liz a tio n  o f  m o r p h o lo g ic a l c la s s e s  in s ta n c e s  

T h e  fu n c tio n  make-word is  d e s ig n e d  fo r  in itia liz a tio n  o f in s ta n c e s  o f th e  a b o v e  m e n tio n e d  
c la s s e s .  I t a n a ly z e s  th e  c o n te n t o f th e  s tr in g  w ith  a  m o r p h o lo g ic a l in d e x  a n d  c r e a te s  a n  
in s ta n c e  o f a  c o r r e s p o n d in g  c la s s : 

(defun make-word (stemlist morph-string) 
   (case (car morph-string) 
  (( �  ���  �  � �  �  � �  � � - ��� ) (make-noun stemlist morph-string)) 
  (( ��� ��� ) (make-pronoun stemlist morph-string)) 
  (( 	  	 - � �  	 �  	
�  	�� ) (make-adjective stemlist morph-string)) 
  (( ��  ����  ��� - ���� ) (make-verb stemlist morph-string)) 
  (otherwise (make-indeclinword stemlist morph-string)))) 

N o n - la tin  c h a r a c te r s  a r e  r e p r e s e n te d  h e r e  b y  th e  s ta n d a r d  W in d o w s  e n c o d in g  W in -
C P 1 2 5 1  a n d  b y  U n ic o d e  in  th e  a p p lic a tio n  o f th e  H a r le q u in  C o m m o n  L I S P . 

L a te r  o n , th is  m e th o d  ( u s in g  th e  fu n c tio n  make-word)  p r o v id e s  a  m a p p in g  o f 
g r a m m a tic a l fe a tu r e s , s e le c te d  b y  th e  g r a m m a r , in to  m o r p h o lo g ic a l p r o p e r tie s  h a n d le d  b y  th e  
m o r p h o lo g ic a l g e n e r a to r .  T h is  is  d o n e  b y  a p p e n d in g  th e  e x is tin g  lis t o f m o r p h o lo g ic a l 
fe a tu r e s  w ith  th e  k e y w o r d s  fo llo w e d  b y  a  c o r r e s p o n d in g  m o r p h o lo g ic a l fe a tu r e , fo r  e x a m p le : 

(if (member 'imperative Grammatical-Feature-List) 
   (SETQ lexical-feature-list (append '(:form imperative)  

lexical-feature-list))) 
(if (intersection '(plural-form plural) Grammatical-Feature-List)  
   (SETQ lexical -feature-list (append '(:rnumber (plur))  

lexical-feature-list))) 

T h e n  th e  m o r p h o lo g ic a l o b je c t to g e th e r  w ith  th e  m o r p h o lo g ic a l fe a tu r e s  lis t a r e  s u p p lie d  
a s  p a r a m e te r s  to  th e  g e n e r ic  fu n c tio n  generate-form, w h ic h  is  s p e c ia liz e d  b y  th e  
m o r p h o lo g ic a l o b je c t: 

(SETQ spelling (apply 'generate-form (cons morph-object lexical-
feature-list))) 

4.4.4.2  G e n e r a tio n  m e th o d s  

T h e  m o s t im p o r ta n t g e n e r ic  fu n c tio n  fo r  th e  g e n e r a tio n  o f w o r d  fo r m s  is  generate-
form, w h ic h  is  s p e c ia liz e d  fo r  d e c lin a b le  w o r d s  a n d  v e r b s .  I n  th e  fo r m e r  c a s e  it r e c e iv e s  
k e y w o r d  p a r a m e te r s  fo r  c a s e , n u m b e r  a n d  g e n d e r : 

(defmethod generate-form ((r declinword) &key (rcase (rcase  
 r)) (rnumber (rnumber r)) (gender (gender r))) 

K e y w o r d  p a r a m e te r s  s u p p lie d  to  generate-form, w h e n  s p e c ia liz e d  fo r  v e r b s , in c lu d e  
p e r s o n , n u m b e r , te n s e , r e fle x iv ity  a n d  fo r m  ( th e  la s t b e lo n g s  to  th e  lis t o f '(finite 
infinite imperative active-participle passive-participle adv-
participle passive). adv-participle passive is  a  s p e c ia l s h o r t fo r m  o f a  
p a s s iv e  p a s t p a r tic ip le  th a t is  u s e d  in  b u ild in g  p a s s iv e  fo r m s . F o r  p a r tic ip ia l fo r m s , c a s e  a n d  
g e n d e r  m a y  b e  s p e c ifie d : 

(defmethod generate-form ((r verb) &key (person (person r)) 
(rnumber (rnumber r)) (form (form r)) (tense (tense r)) 
(reflexive (reflexive r)) (rcase '(nom)) (gender '(#\ � ))) 
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S e v e r a l m e th o d s  o f th e  a b o v e - m e n tio n e d  m o r p h o lo g ic a l c la s s e s  p r o v id e  s p e c ia liz e d  
a c c e s s  w h ic h  is  r e le v a n t to  g e n e r a tio n  o f fo r m s . T h e y  a r e  c a lle d  b y  generate-form, 
th o u g h  th e y  m a y b e  ir r e le v a n t fo r  e x te r n a l a p p lic a tio n s ; in  p a r tic u la r : 

 
Selectstem 

h e lp s  in  s e le c tio n  o f a  s te m  fr o m  th e  lis t o f p o s s ib le  
s te m s  a c c o r d in g  to  m o r p h o lo g ic a l fe a tu r e s ; 

Setflex 
c a lc u la te s  a  fle x  w h ic h  c o n fo r m s  to  c u r r e n t 
m o r p h o lo g ic a l fe a tu r e s ; 

Generate 
g e n e r a te s  a  w o r d  fo r m  w h ic h  c o n fo r m s  to  c u r r e n t 
m o r p h o lo g ic a l fe a tu r e s ;  

Generate-paradigm 
((r noun)) ite r a te s  a  c a ll to  g e n e r a te  fo r  n u m b e r  a n d  c a s e  

th r o u g h  th e  n o u n  p a r a d ig m  
Generate-paradigm 
((r adjective)) ite r a te s  a  c a ll to  g e n e r a te  fo r  c a s e s  s e q u e n tia lly  o f 

m a s c u lin e , fe m in in e  g e n d e r s  in  s in g u la r  n u m b e r , 
th e n  fo r  c a s e s  o f p lu r a l n u m b e r  

Generate-paradigm 
((r indeclinword)) r e tu r n s  th e  fir s t s te m  o f th e  s te m lis t 
Generate-paradigm 
((r cardinal)) ite r a te s  a  c a ll to  g e n e r a te  fo r  c a s e  th r o u g h  th e  

c a r d in a l p a r a d ig m  
Generate-paradigm 
((r verb)) I te r a te s  a  c a ll to  g e n e r a te  a ll th e  fo r m s  o f th e  v e r b  

p a r a d ig m  ( in c lu d in g  in fin ite  fo r m s )  
 

I f fo n ts  fo r  d is p la y in g  C y r illic  c h a r a c te r s  in  K P M L  h a v e  n o t b e e n  p r o v id e d , th e  s tr in g  in  
C y r illic  c h a r a c te r s  w h ic h  is  o u tp u t b y  m o r p h o lo g ic a l g e n e r a to r  is  c o n v e r te d  to  a  s tr in g  o f 
th e ir  s ta n d a r d  L a tin  e q u iv a le n ts  b y  c a llin g : 

(if (not *cyrillic-display-loaded*)  
(SETQ spelling (transliterate spelling)))) 

... 
(defconstant *cyrillic-characters* (coerce 

" �����������
	�������
�������������������� �!�"�#�$�%�&�'�(*),+ " 'list)) 
(defconstant *latin-characters* '("a" "b" "v" "g" "d" "e" "zh" 

"z" "i" "j" "k" "l" "m" "n" "o" "p" "r" "s" "t" "u" "f" "kh" 
"ts" "ch" "sh" "sch" "~" "y" "j" "e" "ju" "ja")) 

(defconstant *transliteration-pairs* (pairlis *cyrillic-
characters* *latin-characters*)) 

(defun transliterate (cyr-string) 
  (apply 'concatenate (append '(string) (mapcar #'(lambda (x) (or 

(cdr (assoc x *transliteration-pairs*)) (string x))) (coerce 
cyr-string 'list))))) 

4.4.5   E x a m p le s  o f t h e  g e n e r a t e d  o u t p u t   
 
(setq duga (make-word '(" �*��� ")  '( 	  3 d))) 
(generate-form duga :rcase '(acc) :rnumber '(sing)) 
=> " �*���-� " 
(generate-paradigm duga) 
" ������� "  
" ������ "  
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" ������� "  
" ������� "  
" ��������	 "  
" ������� "  
" ������
 "  
" ����� "  
" ��������� "  
" ������
 "  
" ���������
 "  
" ��������� " 
 
(setq imja (make-word '(" 
�� " " 
������ ")  '( �  8 � ))) 
(generate-form imja :rcase '(acc) :rnumber '(sing)) 
=> " 
���� " 
(generate-form imja :rcase '(inst) :rnumber '(sing)) 
=> " 
���������� " 
 
(setq edinichnyj (make-word '(" ��
������������ ")  '( �  1 a))) 
(generate-form granichny :rcase '(acc) :rnumber '(sing) :gender 

'(#\ � )) 
=> " ��
���������������� " 
 
(setq narisovatj (make-word '(" ������
 � ����� " " ������
 � � ")  '( � �  2 a))) 
(generate-form narisovatj :form 'infinite) 
=> " ������
 � ������ �! " 
(generate-form narisovatj :form 'passive-participle :tense 'past 

:rcase '(gen) :rnumber '(sing) :gender '(#\ � )) 
=> " ������
 � ��������������� " 
(generate-form narisovatj :form 'active-participle :tense 'past 

:rcase '(gen) :rnumber '(sing) :gender '(#\ � )) 
=> " ������
 � ��������"������ " 
 
(setq pojavljatsja (make-word '(" � ��������� ")  '( � � �  1 b - � � ))) 
(generate-form pojavljatsja :form 'active-participle :tense 

'present :rcase '(inst) :rnumber '(sing) :gender '(#\ � )) 
=> " � ������������#��	 � � " 
(generate-form pojavljatsja :form 'finite :tense 'present :person 

3 :rnumber '(plur)) 
=> " � ������������ � � " 
 
(setq odin (make-word '(" ���� " " �$��
�� ")  '( � - � �  3 * b))) 
(generate-form odin :rcase '(inst) :rnumber '(sing) :gender 

'(#\ � )) 
=> " �����$
�� " 
(generate-form odin :rcase '(nom) :rnumber '(sing) :gender 

'(#\ � )) 
=> " ����
� " 

5. C o n c lu s io n s  

T h e  fo r m a t o f a  le x ic a l e n tr y  d e s c r ib e d  in  th is  r e p o r t r e fle c ts  o u r  u n d e r s ta n d in g  o f p r o b le m s  
o f in te r a c tio n  b e tw e e n  th e  g r a m m a r  a n d  th e  le x ic o n  a t th e  h a lf- w a y  s ta g e  o f th e  p r o je c t. I t 
m a y  h a p p e n  th a t d u r in g  th e  fu tu r e  w o r k  w e  w ill h a v e  to  a d d  s o m e  n e w  le x ic a l fe a tu r e s  to  
th o s e  d e s c r ib e d  h e r e  o r  to  c h a n g e  u s a g e  o f s o m e  e x is tin g  fe a tu r e s  in  th e  g r a m m a r . T h e s e  
c h a n g e s  w ill b e  d e s c r ib e d  in  r e p o r ts  o f W P 7  —  I m p le m e n ta tio n  o f ta c tic a l g e n e r a to r s .  
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T h e  le x ic o n s  fo r  a ll th r e e  la n g u a g e s  c o v e r  th e  te x ts  fo r  b o th  th e  I n itia l D e m o n s tr a to r  a n d  
th e  I n te r m e d ia te  P r o to ty p e . E n tr ie s  fo r  th e  F in a l P r o to ty p e  w ill b e  a d d e d  in  th e  c o u r s e  o f th e  
n e x t y e a r . 

T h e  m o r p h o lo g ic a l m o d u le s  fo r  a ll th r e e  la n g u a g e s  a r e  c o m p le te d  a n d  th e y  a r e  w o r k in g . 



AG IL E  2 4  

 

Re f e r e n c e s  

B a te m a n , J . [ 1 9 9 7 ]  K P M L  D e v e lo p m e n t E n v ir o n m e n t.  

H a llid a y , M . A. K . [ 1 9 8 5 ]  An  in tr o d u c tio n  to  F u n c tio n a l G r a m m a r . Arn o ld , L o n d o n . 

K r u ijff, G .- J . M . e t a l. [ 1 9 9 8 ]  M o d e llin g  L e x ic a l R e s o u r c e s  in  K P M L  fo r  G e n e r a tin g  
I n s tr u c tio n s  in  S la v ic  L a n g u a g e s . AG I L E  p r o je c t, ta s k  W P 4 .2  d e liv e r a b le , U n iv e r s ity  
o f B r ig h to n . 

S k o u m a lo v á , H . e t a l. [ 1 9 9 8 ]  L e x ic a l s p e c ific a tio n s  a n d  r e s o u r c e s . Ag ile  p r o je c t, ta s k  W P 4 .1  
d e liv e r a b le , U n iv e r s ity  o f B r ig h to n . 

Z a liz n ja k , A. [ 1 9 7 7 ] . G r a m m a tic a l D ic tio n a r y  o f th e  R u s s ia n  L a n g u a g e , R u s s k ij J a z y k , 
M o s c o w . ( in  R u s s ia n ) .  



AG IL E  2 5  

 

Ap p e n d ix  A. M a p p in g  D M  c o n c e p t s  o n t o  le x ic a l it e m s  
 
cadcam-lex-bu.lisp 
 
(in-package :KPML) 
 
(annotate-concept DM::ADD :lex-items (PRIBAVIA PRIBAVIAM)) 
(annotate-concept DM::ANGLE :lex-items (UGUL)) 
(annotate-concept DM::ARC :lex-items (DUGA)) 
(annotate-concept DM::CONSTRAINT :lex-items (OGRANICHENIE)) 
(annotate-concept DM::CREATE :lex-items (SAZDAM SAZDAVAM SAZDAVANE)) 
(annotate-concept DM::DEFINE :lex-items (DEFINIRAM DEFINIRANE)) 
(annotate-concept DM::DESCRIPTION :lex-items (OPISANIE)) 
(annotate-concept DM::DISTANCE :lex-items (RAZSTOJANIE)) 
(annotate-concept DM::HATCH :lex-items (SHTRIHOVKA)) 
(annotate-concept DM::HEADING :lex-items (ZAGLAVIE)) 
(annotate-concept DM::LINE-SEGMENT :lex-items (OTSECHKA)) 
(annotate-concept DM::MODE :lex-items (REJIM )) 
(annotate-concept DM::NOT-SEE :lex-items (SKRIVANE)) 
(annotate-concept DM::POINTS :lex-items (TOCHKI)) 
(annotate-concept DM::PROPERTIES :lex-items (SVOISTVA)) 
(annotate-concept DM::ROOT :lex-items (KOREN)) 
(annotate-concept DM::SEE :lex-items (VIDIA VIJDAM)) 
(annotate-concept DM::SPECIFICATION :lex-items (SPESIFIKATSIJA)) 
(annotate-concept DM::STYLE :lex-items (STIL)) 
(annotate-concept DM::VERTICES :lex-items (VURHOVE)) 
(annotate-concept DM::BUTTON :lex-items (KLAVISH)) 
(annotate-concept DM::CHOOSE :lex-items (IZBERA IZBIRAM)) 
(annotate-concept DM::CLICK :lex-items (SHTRAKNA SHTRAKVAM)) 
(annotate-concept DM::DRAW :lex-items (CHERTAJA CHERTAENE)) 
(annotate-concept DM::DRAWING :lex-items (CHERTEJ)) 
(annotate-concept DM::ENTER :lex-items (ZADAM ZADAVAM ZADAVANE)) 
(annotate-concept DM::MENU :lex-items (MENU)) 
(annotate-concept DM::SAVE :lex-items (ZAPISHA ZAPISVAM ZAPISVANE)) 
(annotate-concept DM::SOFTWARE-COMMAND :lex-items (KOMANDA)) 
(annotate-concept DM::START-TOOL :lex-items (STARTIRAM)) 
 
 
cadcam-lex-cz.lisp 
 
(in-package :KPML) 

 
(annotate-concept DM::ADD :lex-items (prbavia pribaviam)) 
(annotate-concept DM::ANGLE :lex-items (u2hel)) 
(annotate-concept DM::ARC :lex-items (oblouk)) 
(annotate-concept DM::CONSTRAINT :lex-items (omezeni2)) 
(annotate-concept DM::CREATE :lex-items (vytvor3it vytva2r3et vytvor3eni2 

vytva2r3eni2)) 
(annotate-concept DM::DEFINE :lex-items (definovat definova2ni2)) 
(annotate-concept DM::DESCRIPTION :lex-items (popis)) 
(annotate-concept DM::DISTANCE :lex-items (vzda2lenost)) 
(annotate-concept DM::HATCH :lex-items (str3i2s3ka)) 
(annotate-concept DM::HEADING :lex-items (nadpis)) 
(annotate-concept DM::LINE-SEGMENT :lex-items (u2sec3ka)) 
(annotate-concept DM::MODE :lex-items (rez3im)) 
(annotate-concept DM::NOT-SEE :lex-items (nevide3t)) 
(annotate-concept DM::POINTS :lex-items (body)) 
(annotate-concept DM::PROPERTIES :lex-items (vlastnosti)) 
(annotate-concept DM::ROOT :lex-items (kor3en)) 
(annotate-concept DM::SEE :lex-items (vide3t)) 
(annotate-concept DM::SPECIFICATION :lex-items (urc3eni2)) 
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(annotate-concept DM::STYLE :lex-items (styl)) 
(annotate-concept DM::VERTICES :lex-items (vrcholy)) 
(annotate-concept DM::BUTTON :lex-items (tlac3i2tko)) 
(annotate-concept DM::CHOOSE :lex-items (vybrat vybi2rat vybra2ni2 

vybi2ra2ni2)) 
(annotate-concept DM::CLICK :lex-items (kliknout klikat)) 
(annotate-concept DM::DRAW :lex-items (kreslit nakreslit kresleni2 

nakresleni2)) 
(annotate-concept DM::DRAWING :lex-items (obra2zek)) 
(annotate-concept DM::ENTER :lex-items (zadat zada2vat zada2ni2 

zada2va2ni2)) 
(annotate-concept DM::MENU :lex-items (menu)) 
(annotate-concept DM::SAVE :lex-items (uloz3it ukla2dat uloz3eni2 

ukla2da2ni2)) 
(annotate-concept DM::SOFTWARE-COMMAND :lex-items (pr3i2kaz)) 
(annotate-concept DM::START-TOOL :lex-items (spustit spous3te3t 

spus3te3ni2 spous3te3ni2)) 
 
 
cadcam-lex-ru.lisp 
 
(in-package :KPML) 

 
(annotate-concept DM::ADD :lex-items (dobavitj dobavljatj dobavlenie)) 
(annotate-concept DM::ANGLE :lex-items (ugol)) 
(annotate-concept DM::ARC :lex-items (duga)) 
(annotate-concept DM::CONSTRAINT :lex-items (ogranichenie)) 
(annotate-concept DM::CREATE :lex-items (sozdatj sozdavatj sozdanie)) 
(annotate-concept DM::DEFINE :lex-items (opredelitj opredeljatj 

opredelenie)) 
(annotate-concept DM::DESCRIPTION :lex-items (opisanie)) 
(annotate-concept DM::DISTANCE :lex-items (passtojanie)) 
(annotate-concept DM::HATCH :lex-items (shtrihovka)) 
(annotate-concept DM::HEADING :lex-items (zagolovok)) 
(annotate-concept DM::LINE-SEGMENT :lex-items (otrezok)) 
(annotate-concept DM::MODE :lex-items (rezhim)) 
(annotate-concept DM::NOT-SEE :lex-items (nevide3t)) 
(annotate-concept DM::POINTS :lex-items (tochka)) 
(annotate-concept DM::PROPERTIES :lex-items (svojstvo)) 
(annotate-concept DM::ROOT :lex-items (korenj)) 
(annotate-concept DM::SEE :lex-items (videtj)) 
(annotate-concept DM::SPECIFICATION :lex-items (spetsifikatsia)) 
(annotate-concept DM::STYLE :lex-items (stylj)) 
(annotate-concept DM::VERTICES :lex-items (vershina)) 
(annotate-concept DM::BUTTON :lex-items (knopka)) 
(annotate-concept DM::CHOOSE :lex-items (vybratj vybiratj vybor)) 
(annotate-concept DM::CLICK :lex-items (nazhatj nazhimatj nazhatije)) 
(annotate-concept DM::DRAW :lex-items (risovatj narisovatj risovanije)) 
(annotate-concept DM::DRAWING :lex-items (risunok)) 
(annotate-concept DM::ENTER :lex-items (vvesti vvoditj vvod)) 
(annotate-concept DM::MENU :lex-items (menju)) 
(annotate-concept DM::SAVE :lex-items (sohranitj sohranjatj sohranenije)) 
(annotate-concept DM::SOFTWARE-COMMAND :lex-items (komanda)) 
(annotate-concept DM::START-TOOL :lex-items (zapustitj zapuskatj zapusk)) 
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Ap p e n d ix  B . C o d e  f o r  a c c e s s in g  t h e  C z e c h  e x te r n a l m o d u le  
 
Morphology.lisp 
 
(in-package "COMMON-LISP-USER") 
 
;;; This file contains interface between KPML and the external  
;;; morphological module 
;;; Before any inflection the function initMorphology has to be called 
;;; The top function called by KPML is the KPML::realize-Inflectify  
;;; function 
 
;;; Following two lines introduce the module morhology.dll to the lisp 
;;; 
(fli::load-dll "c:/windows/system/morphology.dll") 
(fli::register-module 'morphology) 
 
;;; Top function of this module - called by KPML to realize inflection.  
;;; 
;;; @param chosen-word - lemma of the word that should be inflected 
;;; @param Feature-List - morphological features obtained from the KPML 
;;; @return generated inflected form 
;;; @see #generateForm, #translateToTag 
;;; 
(defmethod KPML::realize-Inflectify (chosen-word Feature-List (lg (eql 
:czech))) 
   (let  
      (    
         ;;; Gets lexical features of chosen-word from the lexicon and 
         ;;; appends them to Feature-List 
         (features  
            (remove-duplicates (append Feature-List (kpml::fetch-lexicon-
info chosen-word 'kpml::features)))) 
      ) 
      (if (member 'kpml::uninflected features) 
         ;;; For uninflected words returns just the basic form 
         (kpml::fetch-lexicon-info chosen-word 'kpml::spelling) 
         ;;; For inflectable words calles the external module 
         (generateForm 
            (kpml::fetch-lexicon-info chosen-word 'kpml::spelling) 
            (translateToTag features chosen-word) 
         ) 
 
      ) 
   ) 
) 
 
;;; Assigns lisp name generateFormC to the C function generateForm 
;;; located in morphology.dll 
;;; 
;;; @see #generateForm 
;;; 
 (fli:define-foreign-function (generateFormC "generateForm")  
      ((aLemma :pointer) (aTag :pointer)) 
   :result-type :pointer 
   :documentation "performs inflection" 
) 
 
;;; Assigns lisp name initMorhologyC to the C function initMorphology 
located  
;;; in morphology.dll 
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;;; 
;;; @see #initMorphology 
;;; 
(fli:define-foreign-function (initMorphologyC "init") ((aLexicon 
:pointer)) 
   :result-type :pointer 
   :documentation "initializes the morphological module" 
) 
 
;;; Initializes morphology module.   
;;; The lexicon with supplied name is opened.  Performs mapping of lisp  
;;; strings to C strings and back. Calls function initMorphologyC which  
;;; is located in morphology.dll under name init. 
;;; 
;;; @param aLexicon - full file name of the lexicon. If the name of the 
lexicon is a 
;;;   empty string no lexicon is opened and the morhological module 
returns just 
;;;   a lemma concatenated with a tag 
;;; @return dummy string (I don't know how connect void function to LISP) 
;;; @see #initC 
;;; 
(defun initMorphology(aLexicon)  
   (fli:with-foreign-string  
      (pLexicon element-count byte-count external-format 
win32::*multibyte-code-page-ef*) 
      aLexicon 
      (declare (ignore element-count byte-count)) 
 
      (fli::convert-from-foreign-string  
         (initMorphologyC pLexicon) 
         :external-format win32::*multibyte-code-page-ef* 
      ) 
   ) 
) 
 
;;; Generates surface form based on the supplied lemma and tag.   
;;; Performs mapping of lisp strings to C strings and back. Important  
;;; is the pararameter :external-format '(win32:code-page :id 1250)  
;;; which ensures that Czech characters can be passed.  
;;; Calls function generateFormC which is located in morphology.dll  
;;; under name generateForm. 
;;; e.g. (generateform "hrad" "NNFS6-----A----") -> "hradu"  
;;; 
;;; @param aLemma - lemma 
;;; @param aTag - positional tag 
;;; @return generated form 
;;; @see #generateFormC, #realize-Inflectify 
;;; 
(defun generateForm (aLemma aTag) 
   (fli:with-foreign-string  
      (pTag element-count byte-count external-format '(win32:code-page 
:id 1250)) 
      aTag 
      (declare (ignore element-count byte-count)) 
 
      (fli:with-foreign-string  
         (pLemma element-count byte-count :external-format '(win32:code-
page :id 1250)) 
 
         aLemma 
         (declare (ignore element-count byte-count)) 
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         (fli::convert-from-foreign-string  
            (generateFormC pLemma pTag) 
            :external-format '(win32:code-page :id 1250) 
         ) 
      ) 
   ) 
) 
 
;;; Gets specified property of specified lexeme from lexicon 
;;; 
(defun fetch-lexical-property (property lexeme) 
   (second 
      (assoc property (KPML::fetch-lexicon-info lexeme 
'KPML::properties)) 
   ) 
) 
 
;;; Translates list of characters to the string of that characters. 
;;;  
;;; @param tags - list of characters corresponding to a tag 
;;; @return string representing a tag 
;;; 
(defun LIST-OF-TAGS-TO-STRING (tags) 
   (format nil "~{~A~}" tags) 
) 
 
;;; Creates a positional tag from a feature-list and lexeme obtained from 
KPML 
;;; 
(defun translateToTag (feature-list lexeme)  

(let ((tag nil)) 
      (Progn       
      ;;; Sets each character of the positional tag 
         (SETQ tag (append tag (selectPOS      Feature-List)) )    
         (SETQ tag (append tag (selectSubPOS   Feature-List)) ) 
         (SETQ tag (append tag (selectGender      Feature-List)) ) 
         (SETQ tag (append tag (selectNumber   Feature-List)) ) 
         (SETQ tag (append tag (selectCase      Feature-List)) ) 
         (SETQ tag (append tag (selectPGender   Feature-List)) ) 
         (SETQ tag (append tag (selectPNumber   Feature-List)) ) 
         (SETQ tag (append tag (selectPerson      Feature-List)) ) 
         (SETQ tag (append tag (selectTense      Feature-List)) ) 
         (SETQ tag (append tag (selectGrade      Feature-List)) ) 
         (SETQ tag (append tag (selectNegation   Feature-List)) ) 
         (SETQ tag (append tag (selectVoice      Feature-List)) ) 
         (SETQ tag (append tag '(-) ) ) 
         (SETQ tag (append tag '(-) ) ) 
         (SETQ tag (append tag (selectVar      Feature-List)) )    
         ;;; Transforms the created list to a string 
         (list-of-tags-to-string tag) 
      ) 
   ) 
) 
 
;;; Returns the character expressing part of speech 
;;; 
(defun selectPOS (Feature-List) 
   (cond  
      ((member 'kpml::noun            Feature-List)   '(N)) 
      ((member 'kpml::adjective         Feature-List)   '(A)) 
      ((member 'kpml::pronoun         Feature-List)   '(P)) 
      ((member 'kpml::conjunction         Feature-List)   '(C)) 
      ((member 'kpml::verb            Feature-List)   '(V)) 
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      ((member 'kpml::adverb         Feature-List)   '(D)) 
      ((member 'kpml::preposition         Feature-List)   '(R)) 
      ((member 'kpml::conjunction         Feature-List)   '(J)) 
      (T                  '(-)) 
   ) 
) 
 
;;; Returns the character expressing subpart of speech 
;;;  
 (defun selectSubPOS (Feature-List) 
   (cond  
      ((member 'kpml::noun            Feature-List)   '(N)) 
      ((member 'kpml::pronoun-Personal      Feature-List)   '(P)) 
      ((member 'kpml::pronoun-Possesive      Feature-List)   '(S)) 
      (T                  '(-)) 
   ) 
) 
 
;;; Returns the character expressing part of gender 
;;; 
 (defun selectGender (Feature-List) 
   (cond  
      ((member 'kpml::gender-f-form      Feature-List)   '(F)) 
      ((member 'kpml::gender-n-form      Feature-List)   '(N)) 
      ((member 'kpml::gender-m-form      Feature-List)   '(M)) 
      ((member 'kpml::gender-i-form      Feature-List)   '(I)) 
      ((member 'kpml::feminine         Feature-List)   '(F)) 
      ((member 'kpml::neuter         Feature-List)   '(N)) 
      ((member 'kpml::m-animate         Feature-List)   '(M)) 
      ((member 'kpml::m-inanimate         Feature-List)   '(I)) 
      (T                  '(-)) 
   ) 
) 
 
;;; Returns the character expressing number 
;;; 
(defun selectNumber (Feature-List) 
   (cond  
      ((member 'kpml::number-sg-form      Feature-List)   '(S)) 
      ((member 'kpml::number-pl-form      Feature-List)   '(P)) 
      ((member 'kpml::singular-form      Feature-List)   '(S)) 
      ((member 'kpml::plural-form         Feature-List)   '(P)) 
      ((member 'kpml::sg-form         Feature-List)   '(S)) 
      ((member 'kpml::pl-form         Feature-List)   '(P)) 
      (T                  '(-)) 
   ) 
) 
 
;;; Returns the character expressing case 
;;; 
(defun selectCase (Feature-List) 
   (cond  
      ((member 'kpml::case-nominative      Feature-List)   '(1)) 
      ((member 'kpml::case-genitive      Feature-List)   '(2)) 
      ((member 'kpml::case-dative         Feature-List)   '(3)) 
      ((member 'kpml::case-accusative      Feature-List)   '(4)) 
      ((member 'kpml::case-vocative      Feature-List)   '(5)) 
      ((member 'kpml::case-locative      Feature-List)   '(6)) 
      ((member 'kpml::case-instrumental      Feature-List)   '(7)) 
      ((member 'kpml::nominative         Feature-List)   '(1)) 
      ((member 'kpml::genitive         Feature-List)   '(2)) 
      ((member 'kpml::dative         Feature-List)   '(3)) 
      ((member 'kpml::accusative         Feature-List)   '(4)) 
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      ((member 'kpml::vocative         Feature-List)   '(5)) 
      ((member 'kpml::locative         Feature-List)   '(6)) 
      ((member 'kpml::instrumental         Feature-List)   '(7)) 
      ((member 'kpml::nominative-case      Feature-List)   '(1)) 
      ((member 'kpml::genitive-case      Feature-List)   '(2)) 
      ((member 'kpml::dative-case         Feature-List)   '(3)) 
      ((member 'kpml::accusative-case      Feature-List)   '(4)) 
      ((member 'kpml::vocative-case      Feature-List)   '(5)) 
      ((member 'kpml::locative-case      Feature-List)   '(6)) 
      ((member 'kpml::instrumental-case      Feature-List)   '(7)) 
      (T                  '(-)) 
   ) 
) 
 
;;; Returns the character expressing relative gender 
;;; 
(defun selectPGender (Feature-List) 
   (cond  
      ((member 'kpml::pGender-f-form      Feature-List)   '(F)) 
      ((member 'kpml::pGender-n-form      Feature-List)   '(N)) 
      ((member 'kpml::pGender-m-form      Feature-List)   '(M)) 
      ((member 'kpml::pGender-i-form      Feature-List)   '(I)) 
      ((member 'kpml::pFeminine         Feature-List)   '(F)) 
      ((member 'kpml::pNeuter         Feature-List)   '(N)) 
      ((member 'kpml::pM-animate         Feature-List)   '(M)) 
      ((member 'kpml::pM-inanimate      Feature-List)   '(I)) 
      (T                  '(-)) 
   ) 
) 
 
;;; Returns the character expressing relative number 
;;; 
(defun selectPNumber (Feature-List) 
   (cond  
      ((member 'kpml::pNumber-sg-form      Feature-List)   '(S)) 
      ((member 'kpml::pNumber-pl-form      Feature-List)   '(P)) 
      ((member 'kpml::pSingular-form      Feature-List)   '(S)) 
      ((member 'kpml::pPlural-form         Feature-List)   '(P)) 
      ((member 'kpml::pSg-form         Feature-List)   '(S)) 
      ((member 'kpml::pPl-form         Feature-List)   '(P)) 
      (T                  '(-)) 
   ) 
) 
 
;;; Returns the character expressing person 
;;; 
(defun selectPerson (Feature-List) 
   (cond  
      ((member 'kpml::Person-First-Form      Feature-List)   '(1)) 
      ((member 'kpml::Person-Second-Form   Feature-List)   '(2)) 
      ((member 'kpml::Person-Third-Form      Feature-List)   '(3)) 
      (T                  '(-)) 
   ) 
) 
 
;;; Returns the character expressing tense 
;;; 
(defun selectTense (Feature-List) 
   (cond  
      ((member 'kpml::tense-present-Form      Feature-List)   '(P)) 
      ((member 'kpml::tense-past-Form      Feature-List)   '(M)) 
      ((member 'kpml::tense-future-Form      Feature-List)   '(F)) 
      ((member 'kpml::present-Form      Feature-List)   '(P)) 
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      ((member 'kpml::past-Form         Feature-List)   '(M)) 
      ((member 'kpml::future-Form         Feature-List)   '(F)) 
      (T                  '(-)) 
   ) 
) 
 
;;; Returns the character expressing grade 
;;; 
(defun selectGrade (Feature-List) 
   (cond  
      ((member 'kpml::positive         Feature-List)   '(1)) 
      ((member 'kpml::comparative         Feature-List)   '(2)) 
      ((member 'kpml::superlative         Feature-List)   '(3)) 
      (T                  '(-)) 
   ) 
) 
 
;;; Returns the character expressing negation 
;;; 
(defun selectNegation (Feature-List) 
   (cond  
      ((member 'kpml::negative         Feature-List)   '(N)) 
      (T                  '(A)) 
   )  
) 
 
;;; Returns the character expressing voice 
;;; 
(defun selectVoice (Feature-List) 
   (cond  
      ((member 'kpml::voice-active-Form      Feature-List)   '(A)) 
      ((member 'kpml::voice-passive-Form      Feature-List)   '(P)) 
      (T                  '(-)) 
   ) 
) 
 
;;; Returns the character expressing variant (formal/ colloquial/ ..) - 
not used for AGILE 
;;; 
(defun selectVar (Feature-List) 
   (cond  
      (T   '(-)) 
   ) 
) 
 
 
morphologyApi.h 
 
/** This file contains interface functions of the library morphology.dll. 
  * Before generating the function init has to be called.  
  * Inflection is done by the function generateForm.  
  *  
  * @author Jiri Hana (jiri.hana@mff.cuni.cz);  
  *  UFAL MFF UK Prague, Czechia 
  * @version 2.1 
  * @date 1999-6-30 
  */ 
 
// Macro to swich between importing and exporting of function  
// automatically 
// Functions serving as interface of this library have this macro in  
// their declaration 
// Compiler compiling this library has to have MORPHOLOGY_EXPORTS defined 
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#ifdef MORPHOLOGY_EXPORTS 
 #define MORPHOLOGY_API __declspec(dllexport) 
#else 
 #define MORPHOLOGY_API __declspec(dllimport) 
#endif 
 
#define true 1; 
#define false 0; 
 
 
#ifdef __cplusplus 
extern "C" { 
#endif 
 
 
/** Initializes all neccesary structures.  
  * Specifies if lexicon should be used or if only test version  
  * without lexicon (returning lemma concatenated with tag) is used 
  * 
  * @param aLexicon full name of the file with lexicon or empty string 
  *  if the lexicon is not be used  
  * @return "OK" if the initialization was successful  
  * (I don't how to return bool to LISP) 
  * @see init, mIsLexiconLoaded 
  */ 
MORPHOLOGY_API char* init(const char* aLexicon); 
 
 
/** Cleans all structures from memory (Should) 
  * This function is not used because there is no way to disconect  
  * the dll from lisp - therefore it is done automatically by the  
  * system when lisp is closed 
  */ 
MORPHOLOGY_API void finalize(); 
 
/** Generates a form based on supplied lemma and tag.  
  * If the lexicon is not used it returns lemma concatenated with tag. 
  * 
  * @param aLemma lemma 
  * @param aTag positional tag (the tag is translated to the compact 
  * form by 
  *  by a tagTransl.dll library)  
  * @return inflected form or lemma concatenated with tag 
  * @see init, mIsLexiconLoaded, generateFormImp, generateLemmaPlusTag 
  */ 
MORPHOLOGY_API char* generateForm(unsigned char* aLemma, unsigned char* 
aTag); 
 
#ifdef __cplusplus 
} 
#endif 
 
 
tagtranslApi.h 
 
/** This file contains API of the libray tagTransl.dll.  
  * The api uses C-language calling convention to be callable from C, 
  * Lisp, etc. 
  * 
  * This library is used to translate tags from positional form  
  * to the compact one or vice versa. 
  * It uses MS Access database table to store "dictionary" of tags. 
  * The MS DAO (ActiveX)  



AG IL E  3 4  

 

  * library is used to access the database 
  * 
  * @author Jiri Hana (jiri.hana@mff.cuni.cz);  
  *  UFAL MFF UK Prague, Czechia 
  * @version 1.1 
  * @date 1999-6-30 
  */ 
 
extern "C" 
{ 
 
/** Translates a tag from positional form to the compact one 
  * 
  * @param aPosTag tag in positional form 
  */   
const char* CTagTransl_toCompact(char* aPosTag); 
 
 
/** Translates a tag from compact form to the positional one 
  * 
  * @param aCompactTag tag in compact form 
  */   
const char* CTagTransl_toPos(char* aCompactTag); 
}; 
 


