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I n  t i l e  f r a m e w o r k  o f  Mac l l  I rre ( a i d e d )  T r a n s l a t i o n  
s y s t e m s ,  t w o  t y p e s  o f  l e x t c a l  k n o w l e d g e  a r e  u s e d ,  
" n a t u r a l  " and  " f o r m a l  " ,  i n  t h e  f o r m  o f  o n - i  l e e  
t e r m l n o l o g l c a  I r e s o u r c e s  f o r  human t r a n s l a t o r s  or 
r e v i s o r s  ar id  o f  c o d e d  d t c t  l o n a r  i e s  f o r  M a c h i n e  
T r a n s l a t  t o n  p r o p e r .  

A new o r g a n i z a t i o n  i s  p r e s e n t e d ,  w h l c h  a l l o w s  t o  
i n t e g r a t e  b o t h  t y p e s  In a u n i q u e  s t r u c t u r e ,  c a l l e d  " f o r k "  
i n t e g r a t e d  d i c t i o n a r y ,  o r  F I B ,  A g i v e n  F I G  i s  a s s o c i a t e d  
w l  t h  o n e  n a t u r a l  l a n g u a g e  and  may  g i v e  a c c e s s  t o  
t r a n s l a t i o n s  i n t o  s e v e r a l  o t h e r  l a e g u a g e s .  

The  F I G s  a s s o c i a t e d  t o  l a n g u a g e s  L1 and  1_2 c o n t a i n  a l l  
i n f o r m a t i o n  n e c e s s a r y  t o  g e e e r a t e  c o d e d  d i c t i o n a r i e s  of 
M ( a ) T  s y s t e m s  t r a n s l a t i n g  f r o m  L1 I n t o  l_2 o r  v i c e - v e r s a .  
The  s k e l e t o n  o f  a F I G  may  be v l e w e d  as  a c l a s s i c a l  
r n o n o l l n g u a l  d i c t i o n a r y ,  a u g m e n t e d  w i t h  o n e  ( o r  s e v e r a l )  
b i l i n g u a l  d i c t i o n a r y .  E a c h  I t e m  I s  a t r e e  s t r L i c t L I r e ,  
c o n s t r u c t e d  by  t a k i n g  t h e  " n a t u r a l "  i n f o r m a t i o n  ( a  t r e e )  
and  " g r a f t  1 t]~J II o n t o  i t some '1 f o r m a  111 l n f " o r m a t  I o n  . 

V a r i o u s  a s p e c t s  o f  t h l s  d e s i g n  a r e  r e f i n e d  and  
I l l u s t r a t e d  by  d e t a i l e d  e x a m p l e s ,  s e v e r a l  s c e n a r l i  f o r  
t h e  c o n s t r u c I  I o n  o f  r i d s  a r e  p r e s e n t e d ,  and  seine p r o b l e m s  
o f  o r g a n i z e r  i o n  and  I m p l e m e n t  a t  i o n  a r e  d i s c u s s e d .  A 
p r o t o t y p e  h r l p l e m e n t a t i o n  o f  t h e  F I D  s t r u c t u r e  I s  L , l d e r  
way  i l l  G r e n o b l e .  

K e y - w o r d s  : M a c b t n e  ( a l d o d )  T r a n s l a t i o n ,  F o r k  I e t e g r a t e d  
D i c t i o n a r y ,  L e x i o a l  D a t a  B a s e ,  S p e c i a l i z e d  I . . aeguages  f o r  
L i n g u i s t i c  Pr o g r a l t r n i  n g .  

AbbE.@_y1AttoD.9 : M ( a ) T ,  MT, 14AMT, MAHT, F I G ,  I_EXBB, SLLP .  

I NT RODUC T IO_N. 

I n t e g r a t e d  M a c h i n e  ( a i d e d )  l r a o s l  a t  l o l l  ( " M ( a )  r " )  
s y s t e m s  t n c l u d o  t w o  t y p e s  ef t r a n s l a t o r "  a i d s ,  F i r s t ,  
t h e r e  t s  a s o r t  o f  t r a e s l a t o r  " w o r k s t a t l o n " ,  r e l y i n g  on  a 
t e x t  p r o c e s s i n g  s y s t e m  a u g m e e t o d  w i t h  s p e c t a l  f~unc|  ~ons 
and  g l v l n g  a c c e s s  t o  o n e  o r  s e v e r a l  " n a t u r a l "  o n - l i n e  
" l e x t c a l  r e s o u r c e s "  IC4,7 [ I ,  s u c h  as d i c t i o n a r i e s ,  
t e r m i n o l o g y  l i s t s  o r  d a t a  b a n k s ,  and  t h e s a L I r  i . T h i s  
c o n s t i t u t e s  t h e  M a c h l n e  A l d e d  Human T r a n s l a t l o n  ( " M A H T " )  
a s p e c t .  S e c o n d ,  t h e r e  may be  a t r u e  M a c h i n e  l r a n s l a t i o n  
( "MT"  ) s y s t e m ,  wh t e l l  " l i n g w a r e "  c o n s t s t s  of " c o d e d "  
g r a m m a r s  and  d i c t i o n a r i e s ,  l h l s  I s  t h e  (human  a l d e d )  MT 
a s p e c t ,  a b b r e v i a t e d  as  " H A M T " ,  o r  s i m p l y  " M T " ,  b e c a u s e  
human r e v i s i o n  I s  n e c e s s a r y  e v e n  m o r e  f o r  m a c h i n e  
t r a n s l a t i o n s  t h a n  f o r  human t r a n s l a t i o n s .  

The  tern1 " c o d e d "  d o e s n ' t  o r l l y  mean t h a t  MT gr 'a rmlar 's  
a n d  d i c t i o n a r i e s  a r e  w r i t t e n  I n  S p e c i a l i z e d  L a n g u a g e s  for"  
L i n g u i s t i c  Pr  o g r  anlnf  rrg ( " S L L P " )  , b u t  a l s o  t h a t  t h e  
g r a m m a t i c a l  and  l e x i c a l  I n f o r m a t i o n  t h e y  c o n t a i n  i s  o f  a 
more " f o r m a l "  n a t u r e .  In some s y s t e m s ,  t h e  f`ormal l e x i c a l  
i n f o r m a t i o n  t s  a r e d u c t i o n  ( a n d  p e r h a p s  ae 
o v e r s i m p l i f i c a t i o n )  o f  t h e  I n f o r m a t i o n  f o u n d  I n  u s u a l  
d i c t i o n a r i e s .  B u t ,  t n  a l l  s o p h i s t i c a t e d  s y s t e n l s ,  i t  I s  
f a r  m o r e  d e t a i l e d ,  and  r e l i e s  on  some d e e p  a n a l y s i s  o f  
t h e  l a n g u a g e .  M o r e o v e r ,  t i l e  a c c e s s  k e y s  may be 
d i f f e r e n t :  c l a s s i c a l  d t c t  1 c h a r l e s  a r e  a c c e s s e d  by  
]e f f t r l as ,  w h l  l e  f o r m a l  d ' l c t  l o o a r  t e s  may be  a c c e s s e d  by  
m o r p h s  ( r o o t s ,  a f f i x e s . . . ) ,  ]el~]~ras, l e x l c a l  u n i t s ,  and  
e v e n  o t h e r  l i n g u i s t i c  p r o p e r t i e s .  I l l  many  s y s t e m s  w r i t t e n  
ill A R I A N E - - 7 8  { 1 } ,  l e f t ,  a s  a r e  n o t  d i r e c t l y  u s e d .  

E f f o r t s  h a v e  beer ]  made t o  d e v i s e  d a t a  b a s e  s y s t e m s  f o r  
t h e  n a t u r a l  o r  t h e  f o r m a l  a s p e c t  , s e p a r a t e l y .  
M u l t i l l n g u a l  t e r m i n o l o g i c a l  d a t a  b a s e s ,  s u c h  as  TERMIUM 
I'B[I o r  EURODICAUTOM, I l l u s t r a t e  t t~e f i r s t  t y p e .  

On t i l e  o t h e r  h a n d ,  t h e  J a p a n e s e  and  t h e  F r e n c h  
N a t i o n a l  MT p r o j e c t s  h a v e  d e v e l o p e d  s p e c i a l i z e d  l e x l c a l  
d a t a  b a s e  s y s t e m s  ( " LEXDB"  ) , i n  w h i c h  t h e  ( f o r m a l  ) 
i n f o r m a t i o n  i s  e n t e r e d ,  and  f r o m  Wl l lC l l  MT d i c t i o n a r i e s  
a r e  p r o d u c e d .  M o r e  p r e c i s e l y ,  t h e r e  I s  a d a t a  b a s e  for"  
e a c h  l a n g u a g e  ( I . ) ,  and  f o r  e a c l ]  p a i r  o f  l a e g u a g e s  ( L 1 , L 2 )  
h a n d l e d  by  t h e  MT s y s t e m .  F r o m  t h e  f i r s t  LEXDB,  a n a l y s i s  
and  s y n t i l e s l s  MT d i c t i o n a r i e s  f o r  I_ a r e  a u t o m a t l c a l l y  
c o n s t r u c t e d ,  w h i l e  t r a n s f e r  d i c t i o n a r i e s  f o r  ( L 1 , L 2 )  a r e  
p r o d u c e d  f r o m  t i r e  s e c o n d .  

I n  al l  I n t e g r a t e d  M ( a ) r  s y s t e m ,  i t  w o u l d  be  u s e f u l  t o  
m a i n t a i n  t h e  t w o  t y p e s  o f  d l c t  i o n a r  l e s  i n  a u n i q u e  
s t r u c t e r e ,  i l l  o r d e r  t o  e n s u r e  c o h e r e n c y .  r h l s  s t r L l c t u r e  
w o u l d  a c t  as  a " p i v o t " ,  b e i n g  t h e  s o u r c e  o f  t h e  " n a t u r a l "  
v i e w  as  w e l l  as  o f  t h e  " f o r m a l "  d i c t i o e a r l e s .  M o r e o v e r ,  
f t  w o u l d  be l n t e r e s t l n g ,  f o r  t h e  same r e a s o n s ,  t o  r e d u c e  
t h e  number  o f  I..E XDBs.  W i l l ]  t h e  t ocl~rl 1due r/len t i o n e d  
a b o v e ,  t h e r e  el'(:; I ] * ' 2  f o r '  I'1 l a n g u a g e s .  

The a u t h o r s  h a v e  b e g u n  a r e s e a r c h  a l o e g  t h o s e  I l n e s  i n  
1982  { 6 ) .  [ r l  1 9 8 5 ,  t h i s  h a s  l e d  t o  a t e n t a t i v e  
(sma I 1 - s e a  l e }  i m p l e m e n t a t i o n  e f  a f i r s t  p r o t o t y p e ,  
a d a p t e d  t o  t l~e a i m s  of" a E u r o t r a  c o e t r a e t .  

A t  t i l e  t i m e  o f  r e v i s i o n  of:  t l~ l  s p a p e r  , w o r k  on 
s p e c i f i c a t i o n  arrd I m p l e n r e n t a t i o n  was  b e i n g  c o n t i n u e d  by  a 
sma l  } t eam t r y i o g  t o  c o n s t r u c t  a J a p a e e s e - F r e n c h - E r / g l i s h  
L.EXDB, f o r  a p a r t l c u l a r  d o m a i n .  T i l l s  i s  why  some d e t a i l s  
g i v e n  i n  t h i s  P a D e r  a r e  a l r e a d y  o b s o l e t e .  Howeve r - ,  t h e  
s p i r i t  I~as r e m a l e e d  t h e  same.  

l h e  I i /a~ll I d e a  Of t h e  new o r g a n i z a t i o n  l s  t o  f n t o g r a t e  
b o t h  t y p e s  o f  d i c t i o n a r i e s  i n  a u n l q t J e  s t r u c t l l r e ,  c a l l e d  
" for ' l~."  i n t e g r a t e d  d i c t i o n a r y ,  o r  " I : I D ' .  A g i v e n  F I D  tS 
a s s o c i a t e d  w i t h  o n e  n a t u r a l  l a e g u a g e  and  may g i v e  a c c e s s  
t o  t r a n s l a t i o n s  I n t o  s e v e r a l  o t h e r  l a n g u a g e s .  

H e n c e ,  t h e r e  w o u l d  be o n l y  n F i G s  f o r  n l a n g u a g e s .  The  
f"orm oF ~tle " n a t u r a l "  D a r t  h a s  b e e n  d e s i g n e d  t o  r e f l e c t  
t h e  o r g a n l  z a t  1on o£  c u r r e n t  m o d e r n  u s u a l  d l c t  l o n e r  l e s .  
l h t s  i s  why we h a v e  l i m i t e d  o u r s e l v e s  t o  t h e  " f o r k "  
a r c h i t e c t u r e " ,  and  h a v e  n o t  a t t e m p t e d  t o  c o n s t r t l c t  a 
L l n l q u e  s t r ' u e t u r e  f o r  n l a n g u a g e s .  

I n  t i l e  f l r s t  p a r t ,  we p r e s e n t  t i l e  " s k e l e t o n "  o f  a F i l l  
i t e m ,  P a r t  I 1  s h o w s  how t o  " g r a f t "  c o d e s  o n t o  I t ,  and  
d i s c u s s e s  t h e  n a t u r e  and  p l a c e  of t l l o s e  c o d e s .  F i n a l l y ,  
some p r o b l e m s  of '  o r g a n i z a t i o n  and f m p l e m e n t a t i o n  a r e  
d i s c u s s e d  i n  p a r t  I I i .  An a n n e x  g i v e s  a c o m p l e t e  e x a m p l e  
f o r  t h e  len~r~as a s s o c i a t e d  w i t h  t h e  l e x l c a l  u n i t  COMPTER. 

I . . . U S I N G  A ' tNA URAL"  SKELE rON 

A f t e r  h a v i n g  s t e d i e d  t h e  s t r e c t u r e s  o f  s e v e r a l  
c l a s s i c a l  d l c t  1 c h a r  l e s ,  i n c l u d i n g  LOGOS, I AROUSSE, 
ROGER1 , I4ARRAP'S,  WEBSTER, SACHS, e t c . ,  we h a v e  p r o p o s e d  
a s t a e d a r d  f l o r a  f o r  t h e  " n a t u r a l  s k e l e t o n "  o f  a F I G  i t e m .  

I t e m s  a r e  a c c e s s e d  by  t h e  l en rnas ,  b u t  t h e  e o t l o n  o f  
i e x l c a l  u n t t  ( " L U "  , o r  " U L "  111 F r e n c h )  t s  p r e s e n t .  
k, bl~]la s a r e  " n o r m a  1 F o r m s "  0£  w o r d s  ( i n  E n g i  l s h ,  
t n f l n l t  i r e  tier' v e r b s ,  s i n g u l a r  For" n o u n s ,  e t c . ) .  A 
l e x t c a l  u e l t  f s  t h e  m a i n  e l e m e n t  o f  a d e r l v a t l o n a l  
f a m i l y ,  and  i s  u s u a l l y  d e n o t e d  by  t h e  m a i n  len~na o f  t h t s  
f a m i l y .  L e x l c a l  u n l t s  a r e  u s e f u l  l r l  MT s y s t e m s ,  for"  
p a r a p h r a s i n g  p u r p o s e s .  

423 



. ! .  SOME._SIMPLE EXAMPLES 

1 , 4 . ~  IIa tree sDh~r  e ' L ~ ' j ~  t r ~ h @ r  1 g u e "  

c ] ~  " a t m o s p h 6 r e "  
Im C ]  N . F .  U ]  - -  b a s e  - -  

C OEISiLE 1 : NON O U A N T I F I E  
£ a f f  1 : ASTRONOMIE 

sen& 1 : 
d e f  "masse  g a z e u s e  q u i  e n t o u r e  un a s t r e "  
e x " l ' a t m o s p h @ r e  t e r r e s t r e "  
~d6Elv_ I ' a t m o s p h f a r l q u e "  c 1  A 

schem R E L A T I F - A  
tra_Q 1 : 

ANG " a t m o s p h e r e "  
RUS " a t m o s f e £ a "  
ALM " A t m o s p h a r e "  

reef 2 : FIGURE 
s e n s  2 : 

_def " a m b i a n c e ,  c l t m a t  m o r a l "  
e x  " u n e  a t m o s p h e r e  d 6 p r l m a n t e "  
t £ a g  2 : 

ANG v~ i_ [  !sad_ 1 
RUS v o l r  t r£aC[ 1 
ALM " S t  in~nung" 

c o n s t r  2 : O U A N T I F I E  
sen.ss 3 : 

d e f  " u n l t ¢  de  p r e s s  l o n "  
e x " u n e  p r e s s l o n  de 2 a t m o s p h e r e s "  
t£_ad 3 : ~ O i E  t r a d  1 

c l ¢  " a t m o s p n @ r l q u e "  
.!.f~ c l  A. g l  " a t m o s p h e r e "  c l  o r l g  N . F .  vo_ l r  tJ1 s e n s  1 

s~o~ 
~ f f  " r e l a t l f  & l ' a t m o p h ~ r e "  
~x  " p e r t u r b a t i o n s  a t m o s b h 6 r t q u e s "  
t r a d  

ANG " a t m o s p h e r i c "  
RUS " a t m o s f e ~ n y l j "  
ALM I ' a t m o s b h a r i s c h "  

CJ @ " p r @ m @ d l t e r "  
lm c l V . T . 1  M1 - -  ~ a s e  I 'p r@m@di t "  

d 6 r l v  s u r f  " a t l o n "  g l  N , F .  schem ACTION-DE 
~ j~e~ ,£  PPAS ~ A.Ac! lem O U I - E S T - -  

s e ~ s  
d # f  " d @ c i d e r ,  p r @ D a r e r  a v e c  c a l c u l "  
ex  " l e  p h a r m a c l e n  a v a l t  p r @ m 6 d l t ~  l a  r u p t u r e "  
e x  " l l  a v a t t  pr@m@dlt@ de s ' e n f u l r "  
t r o d  

ANG " p r e m e d i t a t e "  c l  V. 
RUS " z a m y i s h l l t q "  
ALM "vorsessen" 

el@ " p r @ m 6 d i t 6 "  
lm C !  A. u [  " p r @ m 6 d l t e r "  C1 o r ! ~  V . T . 1  

d # r i v  ~ f r e c [  PPAS 
s e n  s 

d e f  " q u l  e s t  r @ a l i s 6  a v e c  p r e m e d i t a t i o n "  
ex  " s o n  c r i m e  g u t  p r@m@di t6 "  
t ~ a d  

ANG " p r e m e d i t a t e "  ~ i  a .  
RUS " p r e d n a m e r e n n y i j "  
ALM " v o r s a s s l t c h "  

GI~ ' l p r @ m 6 d i t a t l o n "  
]r l j  c l  N . F .  N !  " p r ~ m 6 d i t e r "  C !  o ~ ! g  V . T . 1  

d ~ r l v  s u r f  " a l t o n "  sohem ACTIQN-DE 
sens  

d e f  " d e s s e l n  r @ f l 6 c h l  d ' a c c o m p l l r  une a c t i o n "  
e x  " m e u r t r e  a v e c  p r @ m 6 d t t a t t e n "  
t r a d  

ANG " p r e m e d i t a t l o n "  
RUS " p r e d n a m e r e n n o s t q "  
ALM " V o r s a s s "  

1 , 3 .  T~ s p ~ f  e l e m e n t ~ n _ _ t h e e n o t a t i o n  

T h e r e  a r e  t h r e e  t y p e s  o f  e l e m e n t s  i n  t h e  e x a m p l e s .  
K e y w o r d s  a r e  u n d e r l i n e d .  They  show t h e  a r t i c u l a t i o n  oF 
t h e  s t a n d a r d  s t r u c t u r e .  I n  c a s e  o f  r e p e t i t i o n  a t  t h e  same 
l e v e l ,  n u m b e r s  a r e  used  ( e . g .  t r a d  1 ) .  

I d e n t l f l e r s  a r e  i n  u p p e r c a s e  ( a n d  s h o u l d  be  I n  i t a l i c ,  
b u t  f o r  t h e  l i m i t a t i o n s  o f  o u r  p r i n t e r ) .  T h e y  c o r r e s p o n d  
t o  t h e  l i s t  o f  a b b r e v i a t i o n s  w h i c h  i s  u s u a l l y  p l a c e d  a t  
t h e  b e g i n n i n g  o f  a c l a s s i c a l  d i c t i o n a r y .  They  may c o n t a i n  
some s p e c i a l  s i g n s  such  as " . "  o r  " - "  

S t r i n g s  a r e  shown b e t w e e n  d o u b l e  q u o t e s .  T h e y  
c e r r e s p o n d  t o  t h e  d a t a .  We use  o u r  " l o c a l "  t r a n s c r i p t i o n ,  
b a s e d  on I S 0 - 0 2 5  ( F r e n c h  c h a r a c t e r  s e t ) .  

2 .  FORM OF AN ITEM 

2_..!~ K ~  s . ~ e m m a  s L _ l e x 1 c a l  u 0 I t A  

As i l l u s t r a t e d  a b o v e ,  an I t e m  may c o n s i s t  o f  s e v e r a l  
lemmas, b e c a u s e  o f  p o s s i b l e  a m b i g u i t i e s  b e t w e e n  two  
c a n o n i c a l  Forms ( e . g .  L I G H T - n o u n  and L I G H T - a d j e c t i v e ) .  

The c o r r e s p o n d i n g  LU Is  a l w a y s  g i v e n .  The symbo l  " - - "  
s t a n d s  f o r  t h e  k e y  o f  t h e  I t e m .  C o n f u s i o n  s h o u l d  be 
a v o i d e d  I n  t h e  d e n o t a t i o n  o f  LUs.  F o r  e x a m p l e ,  f o r  lernmas 
L I G H T ,  we c o u l d  d e n o t e  t h e  LU c e r r e p o n d i n g  t o  t h e  f i r s t  
( t h e  n o u n )  by  . . . .  lm  1" or . . . .  CI  N . "  

2 . 2 .  C o n s t r u c t i o n s  r e f i n e m e n t s  m @ s  

The p r e c e d i n g  I t e m s  h a v e  been  c h o s e n  f o r  t h e i r  
r e l a t i v e  s l m p l t c t t y .  I n  g e n e r a l ,  a lemma may l e a d  t o  
s e v e r a l  c o n s t r u c t i o n s ,  a c o n s t r u c t i o n  t o  s e v e r a l  
r e f i n e m e n t s ,  eacb  d e f l Q e d  as a " m e a n i n g " ,  f o r  l a c k  e f  a 
b e t t e r  w o r d .  

F u r t h e r  r e f i n e m e n t s  may be a d d e d ,  t o  s e l e c t  v a r i o u s  
t r a n s l a t i o n s  For  a g i v e n  m e a n l n g .  The F o l l o w i n g  d i a g r a m  
i l l u s t r a t e s  t h e  i d e a .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
k e y  ! 

__ _ l etTllla ! 
I c o n s t r u c t l o n  ! 
! ! . . . .  m e a n i n g / t r a n s l .  ANG c o n s t r u c t l o n l  
I I RUS c o n s t r u c t t o n l  
t t ALM c o n s t r u c t l o n l  
I c o n s t r u c t i o n  ! 

._ r e f i n e m e n t  1 
! . . . . .  m e a n i n g / t r a n s l .  A N G  { 

l !_ r e f i n e m e n t  1 
f I I c o n s t r u c t l o n l  
! I r e f t n e m e n t  ! 
! I c o n s t r u c t t o n l  
! RUS c o n s t r u c t f o n !  
f ALM constructionl 

.... refinement I 
I meanlng/trans1. ANG ..... constructlonl 

L__ RUS .... construction! 
! A L M _ _ c o n s t r u c t l o n !  

lemma m e a n i n g / t r a n s l ,  ! 
. . . .  ~L~ . . . . . . . .  L - - f i Z  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

[ n t u l t l v e l y ,  c o n s t r a l n t s  a r e  more  l o c a l  t o  t h e  l e f t  
t h a n  t o  t h e  r i g h t .  The p r e s e n c e  o f  a c o n s t r u c t i o n  may be  
t e s t e d  In  a s e n t e n c e ,  b u t  t h e  n o t i o n  o f  d o m a i n  o f  
d i s c o u r s e  o r  o f  l e v e l  o f  l a n g u a g e  I s  o b v i o u s l y  more  
g l o b a l .  

The n o t i o n  o f  c o n s t r u c t i o n  Is f u n d a m e n t a l .  I n  
p a r t i c u l a r ,  p r e d i c a t i v e  words c a n n o t  be t r a n s l a t e d  i n  
I s o l a t i o n ,  and i t  I s  n e c e s s a r y  t o  t r a n s l a t e  e x p r e s s i o n s  
o f  t h e  Form P ( x , y , z ) ,  P b e i n g  t h e  p r e d i c a t e  and x ,  y ,  z 
I t s  a r g u m e n t s ,  p o s s i b l y  w i t h  c o n d i t i o n s  on t h e  a r g u m e n t s .  
N o t e  t h a t  1d loms o r  l o c u t i o n s  a r e  p a r t i c u l a r  Forms o f  
c o n s t r u c t i o n s .  

In g e n e r a l ,  r e f i n e m e n t s  may be l o c a l  or g l o b a l .  L o c a l  
r e f i n e m e n t s  o f t e n  c o n s i s t  I n  r e s t r i c t i o n s  on t h e  s e m a n t i c  
f e a t u r e s  o f  t h e  a r g u m e n t s  ( " t o  c o u n t  on s o m e b o d y "  v s .  " t o  
c o u n t  on s o m e t h i n g " ) .  G l o b a l  r e f i n e m e n t s  c o n c e r n  t h e  
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domain ,  t h e  s t y l e  ( l e v e l  o f  d i s c o u r s e ) ,  o r  the  t y p o l o g y  
( a b s t r a c t ,  b u l l e t l n ,  a r t i c l e ,  c k e c k - 1 1 s t . . . ) .  

I n  ou r  v i e w ,  a meaning In  L1 ls  t r a n s l a t e d  by one or  
s e v e r a l  c o n s t r u c t i o n s  In  L2. 

We have then  a v o i d e d  t o  t r a n s l a t e  a meaning by a 
mean ing ,  wh i ch  m igh t  seem more l o g i c a l .  But t h i s  wou ld  
have  f o r c e d  us t o  d e s c r l b e  the  c o r r e s p o n d i n g  cascade o f  
c o n s t r a i n t s  In  L2.  As a m a t t e r  o f  f a c t ,  I t  I s  u s u a l l y  
p o s s i b l e  t o  r e c o n s t r u c t  I t ,  f r om  the  c o n s t r a i n t s  tn L1 
and c o n t r a s t l v e  knowledge about  L1 and L2. Hence, we 
f o l l o w  the  p r a c t i c e  o f  usua l  d l c t l o n a r l e s .  

2~.3, T r A o s l a t l q n s  . C ! - - t ~ :  " f o r k "  d i c t i o n a r i e s  

We have shown how t o  i n c l u d e  In  an I t em  I t s  
t r a n s l a t i o n s  I n t o  s e v e r a l  t a r g e t  l anguages .  Hence t h e  
t e rm  " f o r k " .  The " h a n d l e "  Of t h e  i t em c o n s i s t s  In a l l  
i n f o r m a t i o n  c o n c e r n i n g  t h e  source l anguage ( L 1 ) .  I n  
o r d e r  f o r  such an o r g a n i z a t i o n  t o  work ,  we must have a t  
l e a s t  2 such d i c t l o n a r l e s ,  f o r  L1 and L2, as no d e t a i l e d  
i n f o r m a t i o n  abou t  1_2 l s  i n c l u d e d  In  the  L l - b a s e d  
d i c t i o n a r y .  T h i s  i n f o r m a t i o n  may be found  In  the  L2 -based  
d l c t  1 c h a r y ,  by l ook  l n g - u p  the  a p p r o p r i a t e  t tem and 
l o c a t l n g  t h e  c o n s t r u c t i o n :  the  p a t h  f rom the  key t o  the  
c o n s t r u c t i o n  c o n t a i n s  I t .  

3 .  F&CTORIZ_ATION ANp_ REFERENCE 

AS seen In  the  examp les ,  we i n t r o d u c e  some 
p o s s i b l l l t l e s  o f  naming s u b p a r t s  o f  a g i v e n  len'~na, by 
s i m p l y  number l ng  them (sees  3 r e f e r s  t o  t r a d  1 In  
" a t m o s p h 6 r e "  ) .  

T h i s  a l l o w s  no t  o n l y  t o  F a c t o r i z e  some i n f o r m a t i o n ,  
such as t r a n s l a t i o n s ,  but  a l s o  to  d e f e r  c e r t a i n  p a r t s  o f  
the  i t em.  Fo r  examp le ,  t r a n s l a t i o n s  m igh t  be g rouped  at  
t i le  end o f  t he  ( l i n e a r )  w r i t i n g  o f  an i tem.  The same can 
be s a i d  o f  t h e  f o r m a l  p a r t  o¢ the  I n f o r m a t i o n  (see 
be l o w ) .  

I_I ~_GRA. I= T I N_.O" ._EO_BMAL.. I NFOI~MAT ~ON • I' CODE_S " }  

.1=. _P R I NC I PLES 

_ l , J . . . _ A L L r l ~ u t Q ~ _ ~ n ~ c l A s s e s  

The f o r m a l i z e d  i n f o r m a t i o n  may c o r r e s p o n d  to  s e v e r a l  
d l s t l n c t  ] l n . q u l s t l c  t h e o r i e s .  Such a t h e o r y  I s  d e f l n e d  by 
a se t  o¢ f o rma l  a t t r ! b u t e s ,  each o f  a w e l l - d e f i n e d  t y p e .  
For  examp le ,  t h e  m o r p h o s y n t a c t l c  c l a s s  migh t  be d e f i n e d  
as a s c a l a r  a t t r l b u t e :  

CATMS (VERB, NOUN,  ADJECTIVE, ADVERB, CONJUNCTION, 
e t c .  ) 

The gender  m igh t  be d e f i n e d  as a set  a t t r i b u t e :  

GENOER = ens (MASCULIN, FEMINTN, NEUTRE). 

Each t h e o r y  may g l v e  r i s e  t o  s e v e r a l  i m p l e m e n t a t i o n s  
( ] t n g w a r e s ) ,  each o f  them h a v i n g  a p a r t i c u l a r  n o t a t i o n  
For r e p r e s e n t  lng  t hese  a t t r i b u t e s  and t h e i r  v a l u e s .  
M o r e o v e r ,  lr ,  a g i v e n  l l n g w a r e ,  t he  i n f o r m a t i o n  r e l a t l v e  
t o  an I t em  may be d i s t r i b u t e d  among s e v e r a l  components ,  
such as a n a l y s i s ,  t r a n s f e r  and s y n t h e s i s  d i c t i o n a r i e s .  

U s u a l l y ,  comb lna t  Ions  o f  p a r t i c u l a r  p r o p e r t i e s  (or" 
at  t r  l b u t e / v a l u e  p a i r s )  a r e  g l v e n  names and c a l l e d  
c j  asses,_ For  examp le ,  In  ARIANE-78, t h e r e  a re  the  
" m o r p h o l o g l c a i "  and " s y n t a c t i c "  " f o r m a t s " ,  a b b r e v i a t e d  as 
FTM and FTS, in  the  AM (mor phol  o g l c a  I a n a l y s i s )  
d i e t  l o n a r  l e s .  S p e c i a l  q u e s t i o n n a i r e s ,  c a l l e d  " i n d e x i n g  
c h a r t s " ,  l ead  to  the  a p p r o p r l a t e  c l a s s ,  by a s k i n g  g l o b a l  
q u e s t i o n s  ( v s .  one p a r t i c u l a r  q u e s t i o n  f o r  each p o s s i b l e  
a t t r  l b u t e ) .  

1 .2~  F_oEm o f  _Wbat...ls._~[rafted 

In  t i le  s l m p l e s t  case,  t h e r e  l s  one t h e o r y ,  and one 
c o r r e s p o n d i n g  11ngware. Tile g r a f t e d  p a r t  w t l ]  be o f  t i l e  
f o rm :  

apJ3 i n f o  p r o p e r t i e s  I n  the  t h e o r y  
code codes ( c l a s s e s  and p o s s i b l y  b a s i c  p r o p e r t i e s )  

The keyword  aPD means "appended " .  

I n  a A l ess  s i m p l e  case ,  t h e r e  m igh t  be two t h e o r i e s ,  
c a l l e d  and B, o f  F r e n c h .  Suppose t h a t  t h e r e  t s  an 
a n a l y z e r ,  FR1, and a s y n t h e s i z e r ,  FRA, c o r r e s p o n d i n g  t o  
A, and two a n a l y z e r s  and a s y n t h e s i z e r  (FR2, FR3, FRB),  
r e l a t i v e  t o  B. The g r a f t e d  p a r t  w i l l  be o f  t he  f o rm :  

ap_Q tJq A l n f o  p r o p e r t i e s  I n  t h e o r y  A 
c#d~ LS FR1 AM FrM CMO01 FTS CS023 
code LC FRA . . .  (LS f o r  sou rce  l anguage ,  

(LC f o r  t a r g e t  l a n g u a g e )  
t l! B j_nf~o p r o p e r t i e s  I n  t h e o r y  B 

code LS FR2 AM FTM FORM3 FTS SEM25 
cpde LS FR3 . . .  
code LC FRB . . .  

"AM" must be Known as ae l n t r o d u c t o r  o f  cedes for 
m o r p h o l o g i c a l  a n a i y s l s  in  ARlANE-78-based l l n g w a r e s .  

Formal  p a r t s  may be a t t a c h e d  at  a l l  l e v e l s  o f  an i t em,  
f o r  f a c t o r i z a t l o n  p u r p o s e s .  The I n f o r m a t i o n  l s  supposed 
t o  be cumu la ted  a l o n g  a p a t h  f rom a key to  a "mean ing"  o r  
t o  a t r a n s l a t i o n .  I f  two b i t s  o f  i n f o r m a t i o n  a r e  
c o n t r a d i c t o r y ,  t he  most r e c e n t  one ( r l g h t m o s t  In  ou r  
d i a g r a m s )  has p reem inence .  

T a k i n g  a g a i n  the  example  o f  systems w r i t t e n  In 
ARIANE-78, we may sugges t  t o  d i s t r i b u t e  the  codes In  the  
f o l l o w i n g  f a s h l o n .  One c o u l d  a t t a c h :  

- t he  m o r p h o l o g i c a l  codes (FTM) and the  "morphs"  t o  
the  r o o t s  ( " b a s e s " )  o r  t o  the  lenin/as; 

- t he  " l o c a l "  s y n t a x o - s e m a n t i c  codes (FTS) t o  tbe  
]ermlas o r  t o  the  c o n s t r u c t i o n s ;  

- t he  " g l o b a l "  s y n t a c t i c  codes ( c o n c e r n i n g  the  
t y p o l o g y )  t o  the  v a r i o u s  l e v e l s  o f  r e f i n e m e n t ;  

- t he  codes c o n c e r n i n g  t h e  d e r i v a t i o n s  t o  the  d~E1v 
p a r t s ,  w h e r e v e r  t h e y  appear  I n  the  i t em.  

£ ,  AN_._E XAMPkE .(_'~'ATMO&R_HSR~ 'LI 

C16 "a tmosph6 re "  
lm c.1 N.F .  ul_ - -  

aDD 
$13 A l n f o  FLEXN=S, MORPH="atmosph~.re", 

DE R I V ='' a t mosph6r 1 que"  
code IS  FR1 AM FTM FXN1 
code [.C FRA GM FAF FXN1 

th  B l_nfo FLEXN=ES, MORPH='atmosph6r" ,  
ALTER=GRAVE, SUF=IOUE 

code. LS FR2 AM FTM FNESIO 
code. LC FRB GM FAD FNESIO 

6DD th A i n f o  CATMS=NOUN, GENDER=FEMININ 
cp_d~e LS FR1 AM FTS NCFEM 
_code LC FRA GM FAF NCFEM 

th  B In£Q CAT=N, GNR=FEM, N=NC, AMBSEM=3 
cQde LS FR2 AM FTS NCFEM3 
code LC FRB GM FAF NCFEM 

#pns t  r 1 : NON QUANTIFIE 
raff i : AS'IRGNOMIE 

sens I : 
d e f  "masse gazeuse qu l  e n t o u r e  un a s t r e "  
e x " l ' a t m o s p h 6 r e  t e r r e s t r e "  
d6£1v " a t m o s p l l & r l q u e "  c1 A 

scllem RELA1 £F-A 
t.l~_ad 1 : 

ANG " a t m o s p h e r e "  
RUS " a t m o s f e [ a "  
ALM "A tmosphare "  

aDD .t_l~ A i n f o  SEM=STRUCT, SEMI=ASTRE, 
DERPOT=NADJ, SCHEM=13 
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LS FR1 AX FAF PNA 
code LC FRA GX PAF PNA13 

th  B i n f o  SEM=COLLECT, CLCT=FLUID, 
SEMI=SPHERE, DERPOT=NA 

code LS FR2 AX FAF PNA PAF COLF 
code LC FRB GX FAF DERIQUE 

r a f f  2 : FIGURE 
e ~  2 : 

de f_ "amb iance ,  c l l m a t  m o r a l "  
ex "une atmosphGre d G p r l m a n t e "  

ANG ~ _ r  ~&dd 1 
RUS v ~ l r  t r a d  1 
ALM "St  tmmung" 

~_p_ th  A l n f o  SEM=ETAT, SEMI=ACTIVITE 
code LS FR1 AX PAF SDETAT, V1ACT 
code LC FRA , . .  

c o n s t r  2 : QUANTIFIE 
sens 3 : 

d e f  " u n l t ~  de p r e s s l o n "  
e x "une p r e s s l o n  de 2 atmosph@res" 
try_c] 3 : v o l t  t r a ~  1 

aJAP_ th  A l n f o  SEM=UNITE 
code LS FR1 AX PAF SOUNT 
code LC FRA . . .  

t h  B l n f o  SEM=UNITE, SEMZ=POIDS 
c~de LS FR1 AX PAF SOUNT, VPPS 
code LC FRB . . .  

3. CONSTRUCTION OF INIEGRATED DICTIONARIES 

Suppose the  n a t u r a l  s k e l e t o n  o f  an l t em ts  o b t a i n e d  by 
u s i n g  a v a i l a b l e  d i c t i o n a r i e s .  T h e r e  a r e  two main methods 
f o r  c o n s t r u c t i n g  the  a~p p a r t s .  

F i r s t ,  one may b e g i n  by f i l l i n g  the  l n f o  p a r t s .  T h i s  
I s  t i le  t e c l l n l q u e  f o l l o w e d  by the  two a f o r e - m e n t i o n e d  
n a t i o n a l  p r o j e c t s .  For  t h i s ,  p e o p l e  w i t h o u t  s p e c i a l  
b a c k g r o u n d  i n  compute r  l i n g u i s t i c s  laay be used.  They f i l l  
q u e s t i o n n a i r e s  (on paper  o r  on s c r e e n )  a s k i n g  q u e s t i o n s  
d i r e c t l y  r e l a t e d  t o  the  f o rma l  a t t r i b u t e s .  T h t s  
i n f o r m a t i o n  l s  checked  and i n s e r t e d  In  the  i n f o  p a r t s  at  
t h e  propel"  p l a c e s ,  wh ich  a r e  d e t e r m i n e d  by knowing the  
r e l a t i o n  be tween the  " n a t u r a l "  I n f o r m a t i o n  and the  
" t h e o r y " .  

In a second s t a g e ,  p rograms knowing the  r e l a t i o n  
be tween t h e  t h e o r y  and a p a r t i c u l a r  l t n g w a r e  w i l l  f i l l  
t h e  ¢.gde p a r t s .  

The second methods t r i e s  t o  make b e t t e r  use o f  
e x i s t i n g  MT d i c t i o n a r i e s .  F i r s t ,  t he  r e l a t i o n  between 
the  e l e m e n t s  o f  a l l n g w a r e  and the  " n a t u r a l "  sys tem i s  
d e f i n e d ,  and p rog rams a r e  c o n s t r u c t e d  to  e x t r a c t  t he  
u s e f u l  I n f o r m a t i o n  from t he  MT d i c t i o n a r i e s  and t o  
d i s t r i b u t e  I t  a t  t he  a p p r o p r i a t e  p l a c e s .  Then,  knowing 
t h e  r e l a t i o n  between the  "coded"  I n f o r m a t i o n  and the  
t h e o r y ,  t n f g  p a r t s  may be c o n s t r u c t e d  or  c o m p l e t e d .  

At t he  t ime  t h i s  paper  was r e v i s e d ,  M.DYMETMAN was 
I m p l e m e n t i n g  such a p rog ram to  c o n s t r u c t  a FID f rom ou r  
c u r r e n t  R u s s f a n - F r e n c h  MT sys tem.  H ls  r e s u l t s  and 
c o n c l u s i o n s  s h o u l d  be t h e  theme o f  a f o r t h c o m i n g  p a p e r .  

I n c o n s i s t e n c i e s  may be d e t e c t e d  at  v a r i o u s  s tages  hq 
t b e  c o n s t r u c t i o n  o f  a F i b ,  and the  u n d e r i y l n g  DB ( d a t a  
base)  sys tem must p r o v l d e  f a c i l i t i e s  f o r  c o n s t r u c t i n g  
c h e c k s ,  u s i n g  them to  l o c a t e  i n c o r r e c t  p a r t s ,  and 
m o d i f y i n g  t h e  i t e m .  

Ill. PROBLEMS OF DESIGN AND IMPLEMENTATION 

The c o n s t r u c t i o n  o f  an Implemented "mock-up"  has l ed  
us t o  i d e n t i f y  some p rob lems  tn the  d e s i g n ,  t o  wonder 
w h e t h e r  t h e r e  i s  any a v a i l a b l e  DBMS ( d a t a  base management 
sys tem)  adequa te  f o r  ou r  p u r p o s e s ,  and t o  ask what shou ld  
be done abou t  the  r e p r e s e n t a t i o n  of c h a r a c t e r s ,  I n a  
m u l t t  1 i n g u a l  s e t t i n g .  
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The r e l a t i o n  between the  f o rma l  i n f o r m a t i o n  o f  a 
t h e o r y  and the  f o r m a l  i n f o r m a t i o n  o f  an implemented model 

o f  I t  (a l l n g w a r e )  Is  s i m p l e :  t he  l a t t e r  Is  a n o t a t i o n a l  
v a r i a n t  o f  (a subse t  o f )  t he  f o r m e r .  

By c o n t r a s t ,  i t  l s  no t  so easy t o  d e f i n e  and use the  
r e l a t i o n  between a fo rma l  t h e o r y  and the  " n a t u r a l "  
i n f o r m a t i o n .  The t h e o r y  m lgh t  i g n o r e  some a s p e c t s ,  such 
as p h o n o l o g y ,  o r  e t y m o l o g y ,  w i ) l l e  i t  wou ld  use " s e m a n t i c "  
c a t e g o r i e s  (such as COUNTABLE, TOOL, HUMAN, 
PERSONNIFIABLE, CONCRETE, ABSTRACT. . . )  f a r  more d e t a i l e d  
than the  " n a t u r a l "  ones (SOMEBODY, SOMETHING. . . ) .  

In  o r d e r  f o r  the  c o n s t r u c t i o n  o f  such F ID t o  be 
p o s s i b l e ,  we must at  l e a s t  ask t h a t  a l l  " s e l e c t i v e "  
l n f o r m a t l o n ,  wh ich  g u i d e s  the  c h o i c e  o f  a meaning and o f  
a t r a n s l a t i o n ,  must In  some sense be co~aon t o  the  
n a t u r a l  and the  f o rma l  sys tems .  

Hence, these  systems must f l a re  a c e r t a i n  deg ree  o f  
h o m o g e n e i t y .  D i c t i o n a r i e s  c o n t a i n i n g  v e r y  l l t t l e  
g r a l ~ a t t c a ]  I n f o r m a t i o n  ( e . g .  o n l y  the  c l a s s )  canno t  be 
used as s k e l e t o n s  For F IDs i n t e g r a t i n g  the  l e x l c a l  d a t a  
base o f  a ( l e x t c a l l y )  s o p h i s t i c a t e d  MT sys tem.  

Ano the r  p r o b l e m  is  j u s t  how t o  e x p r e s s  the  r e l a t l o n  
between the  sys tems,  In  such a way t h a t  i t  I s  p o s s i b l e :  

t o  r e c o n s t r u c t  ( p a r t  o f )  t he  s k e l e t o n  o f  an t tem 
f rom the  "coded"  i n f o r m a t i o n ;  

t o  compute ( p a r t  o f )  the  f o rma l  i n f o r m a t i o n  on a 
pa th  o f  the s k e l e t o n .  

For  the  t ime b e i n g ,  we can w r i t e  ad hoc p rograms t o  
p e r f o r m  these  t a s k s ,  f o r  a p a r t i c u l a r  p a i r  o f  sys tems,  
bu t  we have no s a t i s f a c t o r y  way t o  " d e c l a r e "  the  r e l a t i o n  
and t o  a u t o m a t i c a l l y  g e n e r a t e  p rograms f rom i t .  

2. TYPE OF UNDERLYING DATA-BASE SYSTEM 

P .Vauquo l s  (a son of B . V a u q u o l s )  and D .Bachu t  have 
implemented the  a b o v e - m e n t i o n e d  mock-up in  P r o l o g - C R I S S ,  
a d i a l e c t  o f  P r o l o g  wh ich  p r o v i d e s  f a c 1 l l t l e s  f o r  t i l e  
m a n i p u l a t i o n  o f  "banks "  o f  c l a u s e s .  I t  I s  p o s s i b l e  t o  
r e p r e s e n t  d i r e c t l y  t he  t r e e  s t r u c t u r e  o f  an i t em by a 
( c o m p l e x )  te rm,  making i t  easy t o  p rog ram t h e  f u n c t i o n s  
a s s o c i a t e d  to  a FID d i r e c t l y  In  P r o t o g .  

t towever ,  P r o l o g  Is  no t  a DBMS, and,  a t  l e a s t  w i t h  t i le  
c u r r e n t  I m p l e m e n t a t i o n s  o f  P r o l o g ,  a l a r g e  s c a l e  
i m p l e m e n t a t i o n  Would be v e r y  e x p e r l s t v e  t o  use ( i n  terms 
o f  t 1me and space)  , o r  pe rhaps  even i m p o s s i b l e  t o  
r e a l i z e .  

AS F I b s  would  c e r t a i n l y  grow t o  at  l e a s t  50000 i tems  
( p e r h a p s  to  200000 o r  m o r e ) ,  i t  m igh t  be p r e f e r a b l e  t o  
implement  them I n a  c o l m ~ e r c l a l l y  a v a i l a b l e  DBMS sys tem,  
such as DL1, SOCRATE, e t c .  A numer i c  s i m u l a t i o n  made by 
E. de gouss i neau  shows t h a t  a ( 1 - - 2 )  F i g  o f  about  100000 
len~mas CoUld be Imp lemented In  a S o c r a t e  DB, o f  the  
ne two rk  t y p e ,  in  one or  two " v i r t u a l  s p a c e s " .  No 
e x p e r l m e n t  has y e t  been c o n d u c t e d  to  e v a l u a t e  the  
f i e a s i b l l l t y  o£ t i le  method and i t s  COSt. 

O t h e r  p o s s i b i l i t i e s  i n c l u d e  r e l a t i o n a l  and s p e c i a l i z e d  
DBMS sys tems.  I n  a r e l a t i o n a l  DBMS, each S o c r a t e  e n t i t y  
would g l v e  r i s e  t o  a r e l a t l o n .  S p e c l a ] l z e d  DBMS have 
been d e v e l o p e d  f o r  t e r m i n o l o g i c a l  d a t a  banks ,  such as 
fERMIUM or  EURODICAUTOM. There  i s  a g e n e r a l  t o o l  f o r  
b u i l d i n g  t e r m i n o l o g i c a l  DB, ALEXIS (3~.  

3. CHARACTER SETS 

None o f  t i l e  above- -ment ioned systems p r o v i d e s  
f a c l l l t l e s  f o r  h a n d l i n g  m u l t l l l n g u a ]  c h a r a c t e r  s e t s .  
Hence, a l l  s t r i n g s  r e p r e s e n t i n g  u n i t s  o f  t he  c o n s i d e r e d  
n a t u r a l  l anguages ,  i n c l u d i n g  the  k e y s ,  must be 
r e p r e s e n t e d  by a p p r o p r i a t e  t r a n s c r i p t i o n s .  

T h l s  i s  c lumsy for l anguages  w r i t t e n  In  the  Roman 
a l p h a b e t ,  and a lmost  u n a c c e p t a b l e  f o r  o i l i e r  l anguages ,  
a l p h a b e t i c a l  o r  i d e o g r a p h l c .  Suppos ing  t h a t  b i t - m a p  
t e r m i n a l s  and p r i n t e r s  a re  a v a i l a b l e ,  two s o l u t i o n s  may 
be e n v i s a g e d :  

d e f i n e  a p p r o p r i a t e  ASCI I  o r  EBCDIC t r a n s c r i p t i o n s ,  
and e q u i p  the  DBMS w l t l l  c o r r e s p o n d i n g  i n t e r f a c e s ;  
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m o d i f y  t h e  BBMS i t s e l f  t o  r e p r e s e n t  and  h a n d l e  
s e v e r a l  ( p o s s i b l y  l a r g e )  c h a r a c t e r  s e t s .  T h l s  l s  
w h a t  h a s  b e e n  d o n e  i n  Japan, w h e r e  p r o g r a l r m l e g  
l a n g L l a g e s ,  t e x t  p r o c e s s i n g  s y s t e m s  and  o p e r a t i n g  
s y s t e m s  h a v e  b e e n  a d a p t e d  t o  t h e  1 6 - b t t  J I S  ( o r  
J E S )  s t a n d a r d .  

C O N C ~ I O N  

We h a v e  p r e s e n t e d  and  i l l u s t r a t e d  t h e  new c o n c e p t  o f  
F ig ,  or  F o r k  I n t e g r a t e d  D i c t i o n a r y ,  To our k n o w l e d g e ,  
t h i s  t s  t h e  f i r s t  a t t e m p t  t o  u n i f y  c l a s s i c a l  and  MT 
d i c t i o n a r i e s .  H o w e v e r ,  o n l y  a s m a l l  m o c k - u p  h a s  b e e n  
i m p l e m e n t e d ,  and  some p r o b l e m s  o f  d e s i g n  and  
I m p l e m e n t a t l ( i n  h a v e  b e e n  d e t e c t e d .  I t  r e m a l n s  t o  be  s e e n  
w l l e t h e r  l a r g e  s c a l e  FlOs c a n  be  c o n s t r u c t e d  and  u s e d  i n  
an  o p e r a t i o n a l  s e t t i n g .  
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ALM " w i c h t i g "  g !  A, 

c s t r a d  J - D / E T W . x  - -  S E I N  
c # f ~  x .  PERSONNE 

s e n s  12 : 
d e f  " r e g a r d e r  & ] a  d ~ p e n s e "  
t r a ~  12 : 

ANG " s t i n g y "  CZ A. 
c s t r a d  S - O . x  BE - -  

RUS " y e k o n o m n y i j "  CZ A.  
cstrad KTO.x (BYITO) - -  

ALM "sparsam" ~l A. 
~ t r a d  J - D . x  - - S E I N  

c o n s t c  10 : ] o c u t  A - - -  DE QCH.x  c ]  PREP, 
s e n s  13 : 

d e f  "& p a r t i r  d e "  
t r 6 d  13 : 

ANG " r e c k o n i n g "  c ]  PREP. 
c s t r a d  - -  FROM S - T H . x  

RUS " n a k h i n a y a "  c ]  PREP, 

~ s t r a ~  - -  S KHEGO.x 
ALM " y o n "  C ]  PREP, 

c s t r a d  - -  ETW,x  AN 
t b  A j D r o  CAT=V ,  E X P A N S = ( T R A N S , I N T R A N S ) ,  

S E M = ( A C T I O N , E T A T )  
c q ~  LS FR1 AM FTS VB AX PAF VT1TR 

LC FRB GX FAF VB 
t h  A l n f o  CONJUG=IGR 

~ d e  LS FR1 AM FTM VB1A 
LC FRA GM FAF VB1A 

t h  A l n f o  PRED=ECHANGE, M O D A L I T E = F A C T I T I F ,  
V L I = G N ,  VL2=AGN,  VLO=GN 

c p d e  LS F R 1 A X  FAF S C H R 1 1 P A F  ECHFC 
LC FRA GX PCP C S T R 1 F A F  SCHR11 

aJ~D 4 : t h  A into ARG2=FOR, A R G I N V = 1 2  
c o d q  LS F R 1 T L  FAF ×YFORZ PAF I N V 1 2  

e t c . . .  

--0--0-0-0--0--0-0-0-- 
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