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ABSTRACT 

The User Specialty Languages (USL) System is an 
applications independent natural language inter- 
face to a Relational Database System. It provides 
non DP-trained people with a tool to introduce, 
query, manipulate and analyse the data stored in 
a Relational Database via natural language. USL 
interfaces with different languages; in the pre- 
sent paper the gran~nar developed for Spanish is 
presented, and compared with the German granTnar 
which was previously implemented and upon which 
it is based. Their main differences are pointed 
out, and the generality of the system to deal with 
other natural languages shown. 

1. INTRODUCTION 

The U s e r  S p e c i a l t y  L a n g u a g e s  (USL)  S y s -  
tem i s  an  a p p l i c a t i o n s  i n d e p e n d e n t  n a t u -  
r a l  language i n t e r f a c e  to  a R e l a t i o n a l  
Database. I t  was designed to  p r o v i d e  non 
DP- t ra ined  users w i th  a t o o l  to  i n t r o d u -  
ce, query,  man ipu la te  and ana lyse  the 
data  s to red  in a Data Base. USL i s  placed 
on top o f  a R e l a t i o n a l  Data Base Manage- 
ment System, System R ( 1 ) ,  and i t s  f u n c -  
t i o n  i s  to  t r a n s l a t e  n a t u r a l  language 
inpu t  sentences typed in" by the users 
i n t o  q u e r i e s  w r i t t e n  in  the fo rma l  query 
language o f  System R. 

A main o b j e c t i v e  o f  USL was to  ach ieve 
a p p l i c a t i o n s  independence, i . e .  to  d e s c r i  
be t h a t  subset o f  n a t u r a l  language (mor- 
pho logy ,  s t r u c t u r a l  words, s y n t a c t i c  
s t r u c t u r e s  and t h e i r  i n t e r p r e t a t i o n )  t h a t  
can be used in the c o n t e x t  o f  database 
i n t e r r o g a t i o n ,  and t h a t  c o n s t i t u t e s  a 
core to  be used in d i f f e r e n t  domains. At 
the same t ime USL aimed at  o b t a i n i n g  i n -  
t e r f a c e s  f o r  d i f e r r e n t  languages using 
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the same techno logy :  the f i r s t  v e r s i o n  o f  
USL was developed f o r  German by H. Lehmann 
N. Ott  and M Z o e p p r i t z  ( 4 , 5 , 6 )  at  the IBM 
He ide lbe rg  S c i e n t i f i c  Cen te r .  Subsequent ly  
and u s i n g  i t  as  a b a s i s  a S p a n i s h  v e r s i o n  
was a l s o  w r i t t e n  ( 8 ) ,  as w e l l  as  an 
E n g l i s h  o n e .  

The c o m p o n e n t s  o f  USL a r e :  a p a r s e r ,  
a grammar w i th  a s t r u c t u r a l  v o c a b u l a r y ,  
a set  o f  i n t e r p r e t a t i o n  r o u t i n e s  a s s o c i a -  
ted to  the grammar r u l e s ,  and the Data Ba- 
se Management System, System R. the system 
has been designed in  such a way t h a t  on l y  
the grammar and the s t r u c t u r a l  vocabu la r y  
need to  be changed in  o rde r  to  s h i f t  from 
one language to  ano the r ;  the r e s t  o f  the 
i tems are common and can be shared by a l l  
language i n t e r f a c e s .  

In a d d i t i o n  to  the system components 
a sub jec t -dependen t  vocabu la ry  has to  be 
d e f i n e d  by the user f o r  each a p p l i c a t i o n  
t o g e t h e r  w i th  h i s / h e r  database r e l a t i o n s  
and v iews.  

The p resen t  paper cen te r s  around the 
German and the Spanish Grammars developed 
f o r  USL.  Sec t ion  2 desc r i bes  b r i e f l y  the 
grammar s t r u c t u r e  and scope. Sec t ion  3 
dea ls  w i th  a comparison o f  both grammars 
and p o i n t s  out  t h e i r  main d i f f e r e n c e s .  

The work r e p o r t e d  here was developed 
dur ing  the a u t h o r ' s  s tay  a t  the He ide lbe rg  
S c i e n t i f i c  Center  o f  IBM Germany in 1981. 

2.  GRAMMAR OF THE USL SYSTEM 

This  s e c t i o n  r e p o r t s  the main f e a t u r e s  
o f  the grammar accepted by the USL p a r s e r .  
D e t a i l e d  d e s c r i p t i o n s  o f  the German and 
Spanish v e r s i o n s  can be found in r e f e r e n -  
ces (g) and ( 8 ) ,  r e s p e c t i v e l y .  
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2 . 1 .  GRAMMAR STRUCTURE 

The USL grammar i s  w r i t t e n  i n  a m o d i -  
f i e d  B a c k u s - N a u r  F o r m .  H e r e  we s h a l l  b r i e f  
l y  d e s c r i b e  i t s  e l e m e n t s a n d  t h e  s t r u c t u r e s  
i t  u s e s .  

The  b a s i c  e l e m e n t s  a r e :  

- P R I M I T I V E S :  L e t t e r s ,  d i g i t s  a n d  s p e c i a l  
s y m b o l s ;  t h e y  h a v e  t o  be d e c l a r e d  i n  
t h e  g r a m m a r .  E x a m p l e :  

' 0 1 2 3 4 5 6 7 8 9 '  P R I M I T I V E < D I G I T > ;  

- C O N S T R U C T S : G r a m m a t i c a l  c a t e g o r i e s  d e f ~  
ned  f o r  v e r b s  ( V E R B ) ,  n o u n s  (NOMEN) ,  
a d j e c t i v e s  ( A D J ) ,  p r e p o s i t i o n s  ( P R E P ) ,  
noun phrases (NP), l o c a l  (ABL) and tem- 
pora l  (ABT) complements, verb and one 
or more complements (Verb Complex, VC) 
verb and a11 i t s  complements (Sentence 
Kernel ,  SK), e tc .  Example of a Cons- 
t r u c t  d e c l a r a t i o n :  

<VERB> CONSTRUCT; 

- FEATURES: They q u a l i f y  Constructs and 
belong to one of three types:  i n t ege r  
(values are i n t ege r  numbers), l o g i c a l  
(va lues are + and - ,  or 1 and O), and 
case (values belong to a set of  so- 
c a l l e d  casevalues,  which must a lso  be 
de f ined .  Examples: 

<SG> FEATURE LOGICAL; 

s i n g u l a r  f e a t u r e  f o r  n o u n s ,  a d j e c t i v e s ,  
e t c .  o f  s i n g u l a r  n u m b e r .  

<LAB> FEATURE INTEGER;  

q u a l i f i e s  t h e  d i f f e r e n t  p r e p o s i t i o n s  
( c o n s t r u c t  PREP) .  

<TYP> FEATURE CASE; 

q u a Z i f i e s  v e r b s  a c c o r d i n g  t o  t h e  c o m -  
p l e m e n t s  t h e y  r e q u i r e .  V a l u e s  o f  TYP 
h a v e  t o  be  d e f i n e d  a s ,  f o r  e x a m p l e :  

< N I >  CASEVALUE; 

f o r  i n t r a n s i t i v e  v e r b s  ( N o m i n a t i v e  
o n l y ) .  

{NAD>CASEVALUE; 

f o r  verbs w i th  Nominat ive,  Accusat ive 
and Dat ive complements. 

The ru les  of the grammar make use of 
the elements tha t  have p r e v i o u s l y  been 
dec la red .  They have a s p e c i a l  symbol to 
separate l e f t  and r i gh t -hand  s ides :  
members on the r i g h t  are input  elements; 
a f t e r  a p p l i c a t i o n  of  the ru le  they are 
s u b s t i t u t e d  by the elements s p e c i f i e d  on 
the l e f t .  

There are four  types of ru les  cba rac te -  
r i sed  by the symbol Used to separate both 
s ides;  here we s h a l l  descr ibe on ly  the two 
most impor tant  t ypes :  

<= Fixed Token ru les :  they are used to 

d e f i n e  v o c a b u l a r y  w o r d s ,  b y  c r e a t i n g  
c o n s t r u c t s  f r o m  s t r i n g s :  

N O M E N : + M A S , + S G : F P E - N O M E N ( ' P A I S ' )  
( =  'PAIS'; 

The features for Masculine and Singular 
are assigned to the construct defined 
as NOMEN, which spans the string 'PAIS' 
('country'). FPE-NOMEN refers to the 
name of the relation to be accessed for 
interpretation of the noun, here the 
same word 'paLs' is used. 

<- Grammar rules proper: Constructs 
and strings may appear on the right- 
h a n d  s i d e ,  o n e  o r  s e v e r a l  c o n s t r u c t s  
on  t h e  l e f t .  F o r  e x a m p l e ,  t h e  r u l e  a t -  
t a c h i n g  an a d j e c t i v e  t o  a n o u n  c o u l d  
b e :  
<NOMEN:I:FPE-ADJ(2,1)><- 
< N O M E N : ( M A S = M A S ( 2 ) ) ! ( F E M = F E M ( 2 ) ) ,  
(SG=SG(2))!(PL=PL(2))><ADJ>; 

w h e r e  f o r  s i m p l i c i t y  o n l y  t h e  t e s t s  f o r  
g e n d e r  and  n u m b e r  a g r e e m e n t  h a v e  b e e n  
i n c l u d e d  on t h e  r i g h t - h a n d  s i d e  NOMEN 
c o n s t r u c t .  The  r e s u l t i n g  c o n s t r u c t  
r e t a i n s  t h e  f e a t u r e s  o f  t h e  o r i g i n a l  
NOMEN v i a  t h e  p a r a m e t e r  1 ,  and  t h e  
s e m a n t i c  r o u t i n e  FPE-ABJ  i s  c a l l e d  f o r  
i n t e r p r e t a t i o n  o f  a d j e c t i v e s  m o d i f y i n g  
n o u n s .  

2 . 2 .  GRAMMAR SCOPE 

The  USL g r a m m a r  d e s c r i b e s  a s u b s e t  o f  
n a t u r a l  l a n g u a g e  t o  be u s e d  i n  d a t a b a s e  
i n t e r r o g a t i o n ;  t h e r e f o r e  many  s t r u c t u r e s  
n o t  i m p o r t a n t  i n  t h i s  c o n t e x t  h a v e  n o t  been 
i n c l u d e d .  H o w e v e r ,  b o t h  t h e  German  a n d  t h e  
S p a n i s h  G r a m m a r s  a r e  q u i t e  c o m p r e h e n s i v e ;  
t h e y  p r o v i d e  a s i m i l a r  c o v e r a g e  o f  t h e  
l a n g u a g e ,  w h i c h  i n c l u d e s :  

- W h - q u e s t i o n s  
- Y e s / n o  q u e s t i o n s  
- Commands 
- S t a t e m e n t s  
- N e g a t i o n  
- A d j e c t i v e s  
- G e n i t i v e  A t t r i b u t e s  
- A p p o s i t i o n s  
- Noun  C o m p l e m e n t s  
- R e l a t i v e  C l a u s e s  
- Q u a n t i f i e r s  
- C o m p a r a t i v e s  
- C o o r d i n a t i o n  
- P o s s e s s i v e  P r o n o u n s  
- L o c a t i v e  A d v e r b i a l s  
- T e m p o r a l  A d v e r b i a l s  
- F u n c t i o n s  o f  sum,  m a x i m u m ,  m i n i m u m ,  

a v e r a g e ,  n u m b e r  
- Use o f  v a r i a b l e s  and  f u n c t i o n s  

3 .  THE SPANISH GRAMMAR: 

A BRIEF PARALLEL WITH GERMAN 

The  f i r t s  USL g r a m m a r  was  w r i t t e n  f o r  
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German; the Spanish grammar i s  based on 
i t ,  t h e r e f o r e  t h e r e  are many r u l e s  s i m i -  
l a r l y  f o r m u l a t e d ,  s o m e t i m e s  o n l y  w i t h  
s l i g h t  v a r i a n t s .  I n  t h i s  s e c t i o n  t h e  m a i n  
d i f f e r e n c e s  b e t w e e n  b o t h  g r a m m a r s  w111 
be p o i n t e d  o u t ,  a s  i t  c a n  be f o u n d  a f t e r  
c o m p a r i n g  t h e  d e s c r i p t i o n s  g i v e n  i n  
r e f e r e n c e s  ( g )  and  ( 8 ) .  

3 . 1 .  MORPHOLOGY 

USL Grammars make no d i s t i n c t i o n  
between morphology and syn tax ;  the same 
k ind o f  r u l e s  serves f o r  both purposes.  

Rules d e f i n i n g  morphology are o f  
course very  d i f f e r e n t  in both grammars: 
noun and a d j e c t i v e  a f f i x e s ,  i n f l e c t i o n  
o f  nouns and a d j e c t i v e s  are much more 
s imple in the Spanish grammar, as on l y  
p l u r a l s  need be desc r ibed  f o r  nouns, and 
fem in ines  and p l u r a l s  f o r  a d j e c t i v e s ,  and 
no dec lens ions  e x i s t .  But at  the same 
time these c o n s t r u c t s  p rov ide  less  i n f o r -  
mat ion,  as on l y  gender and number are 
marked, and no th ing  helps determine the 
c a s e  ( u n l e s s  a p r e p o s i t i o n  i s  l a t e r  
a t t a c h e d ) ,  a s  o c c u r s  i n  G e r m a n .  

German  m u s t  a l s o  a c c o u n t  f o r  s p e c i a l  
c a s e s ,  l i k e  n o u n s  w i t h  a d j e c t i v e  i n f l e c -  
t i o n ,  and  n o u n s  a n d  names  w i t h o u t  a r t i c l e ,  
w h i c h  a r e  n o t  n e c e s s a r y  i n  S p a n i s h .  As 
a r e s u l t ,  s e v e r a l  f e a t u r e s  u s e d  i n  German  
a r e  n o t  d e f i n e d  i n  S p a n i s h .  

3 . 2 .  SYNTAX 

In many cases r u l e s  are very  s i m i l a r l y  
f o r m u l a t e d ,  on l y  smal l  changes can be 
de tec ted  by looking at the f e a t u r e s  
checked on the r i gh -hand  s i d e s ,  the ones 
set  on the r e s u l t i n g  c o n s t r u c t s ,  and the 
semantic r o u t i n e s  invoked.  

a )  
A d j e c t i v e s  i n  S p a n i s h  can  be p l a c e d  
e i t h e r  b e f o r e  o r  a f t e r  a n o u n .  The  d i f f e -  
r e n c e  i s  m a i n l y  s t y l i s t i c ,  b u t  s o m e t i m e s  
a l s o  t h e  m e a n i n g  c h a n g e s  d e p e n d i n g  on t h e  
a d j e c t i v e  p o s i t i o n  ( e . g .  ' h o m b r e  p o b r e '  
v s .  ' p o b r e  h o m b r e ' ,  c a b a l l o  g r a n d e '  v s .  
' g r a n  c a b a l l o ' ) .  F o r  t h e  p u r p o s e  o f  USL,  
t h e  m o s t  u s u a l ,  n o u n - a d j e c t i v e  s e q u e n c e  
i s  t o  be e x p e c t e d ,  e v e n  t h o u g h  r u l e s  a p e  
a l s o  s u p p l i e d  f o r  t h e  r e v e r s e d  s e q u e n c e .  
I n  German  t h e  a d j e c t i v e - n o u n  s e q u e n c e  i s  
o n l y  a l l o w e d .  

b) 
Even  i f  n o u n s  a r e  m o r p h o l o g i c a l l y  u n m a r -  
k e d  f o r  c a s e  i n  S p a n i s h ,  t h e  g r a m m a r  
m a k e s  u s e  o f  c a s e  f e a t u r e s .  Any  n o u n  
p h r a s e  n o t  p r e c e d e d  b y  a p r e p o s i t i o n  i s  
i n  p r i n c i p l e  c a n d i d a t e  f o r  s u b j e c t  ( N o m i -  
n a t i v e )  and  d i r e c t  o b j e c t  ( A c c u s a t i v e ) .  
The  p r e p o s i t i o n  ' a '  may i n t r o d u c e  a 
D i r e c t  O b j e c t  ( f o r  p e r s o n s  o r  a n y  k i n d  
o f  ' p e r s o n i f i e d '  t h i n g  - b u t  t h i s  h a s  n o t  
b e e n  c o n s i d e r e d ,  and  t h e  A c c u s a t i v e  

f e a t u r e  i s  s e t  on  a l l  t h e s e  Noun  P h r a s e s ) ;  
' a '  may a l s o  i n t r o d u c e  an I n d i r e c t  O b j e c t :  
e.g. 'amar A Juan', 'vender algo A al- 
guien'. The preposition 'para' introduces 
Indirect Objects and the Dative feature 
is set on these Noun Phrases. As to the 
Genitive case, it does not exist as such 
in Spanish. 

c )  
R u l e s  f o r  n o u n s  w i t h  d e t e r m i n e r s  a r e  v e r y  
s i m p l e  i n  S p a n i s h ,  o n l y  g e n d e r  and  n u m b e r  
c h e c k s  a r e  n e e d e d .  German  h a s  t o  r e s t r i c t  
t h e  c a s e  f e a t u r e s  t o o ,  and  d i s t i n g u i s h  
b e t w e e n  n o m i n a l  i n f l e c t i o n ,  a d j e c t i v e  
i n f l e c t i o n ,  and  t h e  d e t e r m i n e r s  ' w i e v i e l ' ,  
' l a u t e r / n u r ' ,  and  ' d e r / e i n '  Many  m o r e  
r u l e s  much l o n g e r  and  c o m p l i c a t e d  a r e  
t h e r e f o r e  n e c e s s a r y  i n  G e r m a n ,  w h i l e  o n l y  
t h r e e  r u l e s  a r e  n e e d e d  i n  S p a n i s h .  

d )  
S p a n i s h  and  German  u s e  t h e  same t h r e e  
g e n d e r  f e a t u r e s  f o r  m a s c u l i n e ,  f e m i n i n e ,  
a n d  n e u t e r .  H o w e v e r ,  n e u t e r  n o u n s  de n o t  
p r o p e r l y  e x i s t  i n  S p a n i s h  a s  t h e y  do  i n  
G e r m a n :  t h e  n e u t r a l  a r t i c l e  ' 1 o '  d e t e r m i -  
n e s  a d j e c t i v e s  u s e d  a s  n o u n s ,  I i k e  ' 1 o  
b e l l o ' ,  ' 1 o  u t i l ' ,  ' 1 o  m e ] o r '  ( t h e  b e a u -  
t i f u l ' ,  ' t h e  u s e f u i ' ,  ' t h e  b e s t ' ) .  T h e y  
a l w a y s  h a v e  a c o l l e c t i v e  and  a b s t r a c t  
m e a n i n g  w h i c h  i s  n o t  e x p e c t e d  t o  o c c u r  i n  
d a t a b a s e  i n t e r r o g a t i o n .  T h e r e f o r e ,  a p a r t  
f r o m  a r u l e  a t t a c h i n g  t h e  a r t i c l e  ' 1 o '  t o  
a noun  d e f i n e d  a s  n e u t r a l  ( w h i c h  t h e  v o c a -  
b u l a r y  d e f i n i t i o n  p r o g r a m s  a l l o w  ) ,  no  
f u r t h e r  use  i s  made o f  t h e  f e a t u r e  i n  t h e  
S p a n i s h  grammar. 
O t h e r  p o s s i b l e  u s e s  o f  ' 1 o '  p r e c e d i n g  
r e l a t i v e  c l a u s e s  o f  p r e p o s i t i o n a l  p h r a s e s ,  
e . g .  ' 1 o  que  p a s o ' ,  l o  de  s L e m p r e ' ,  h a v e  
n o t  b e e n  c o n s i d e r e d .  

e )  
I n  t h e  r u l e s  f o r  t h e  f o r m a t i o n  o f  t h e  SENT 
c o n s t r u c t  ( t h e  o n e  s p a n n i n g  t h e  w h o l e  
i n p u t  s t r i n g ) ,  o n e  i s  p r o v i d e d  t o  t r a n s -  
f o r m  a d e c l a r a t i v e  s e n t e n c e  i n t o  a y e s / n o  
q u e s t i o n .  T h i s  t r a n s f o r m a t i o n  i n  t h e  
i n t e r p r e t a t i o n  o f  a s t a t e m e n t  a s  an 
i n t e r r o g a t i o n  i s  d o n e  i f  a ' ? '  i s  f o u n d  
a t  t h e  end  o f  t h e  d e c l a r a t i v e  s e n t e n c e .  
I n  S p a n i s h ,  t h e  f r e e d o m  i n  w o r d  o r d e r  
m a k e s  i t  p o s s i b l e  t o  a s k  a q u e s t i o n  u s i n g  
a l i n e a r  o r d e r  j u s t  by  a c h a n g e  i n  t h e  
i n t o n a t i o n ;  when t y p i n g ,  a q u e s t i o n  m a r k  
i s  r e q u i r e d  t o  i n d i c a t e  t h i s  c h a n g e .  F o r  
e x a m p l e ,  t h e  s e n t e n c e  ' M a r i a  v i v e  en B i l -  
b a o '  i s  a s t a t e m e n t  ( ' M a r i a  l i v e s  i n  B i l -  
b a o ' ) ,  b u t  ' M a r i a  v i v a  en B i l b a o ? '  i s  an  
i n t e r r o g a t i o n  ( ' D o e s  M a r i a  l i v e  i n  B i l -  
b a o ? ' ) .  

f )  
The  i n t e r p r e t a t i o n  o f  n e g a t i o n  i n  f r o n t  
o f  a V e r b  C o m p l e x  o r  S e n t e n c e  K e r n e l  i s  
s p e c i a l  i n  S p a n i s h .  I f  t h e  q u a n t i f i e r  
' n i n g u n '  ( ' n o ' )  i s  i n  t h e  V e r b  G r o u p ,  no 
n e g a t i o n  s h o u l d  a c t u a l l y  a p p l y  b u t  t h e  o n e  
a l r e a d y  i m p l i e d  b y  t h e  q u a n t i f i e r .  I n  t h i s  
way  t h e  s e n t e n c e s  
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'No vive ningun empleado en Bilbao?' 

'Ningun empleado vive en Bilbao?' 

('Does no employee live in Bilbao?') 

will get the same interpretation, even if 
the first one has an additional negation 
in front of the sentence. 

g) 
The rules for Verb Complex (VC) and Sen- 
tence Kernel (SK) formation are quite 
similar. Only in Spanish when a Subject 
Noun Phrase is attached to a VC, a feature 
called SUBJ is checked in both constructs, 
and the Noun Phrase checked for presence 
of the quantifier 'todos' ('all'). 
The first check is tentative and tries to 
avoid s y n t a c t i c  ambiguities b e t w e e n  
Subject and Accusative Object arising in 
some sentences. For example the sentences 
'Exporta Espa~a vino?' and 'Exporta vino 
E s p a B a '  ( w h i c h  b o t h  mean ' D o e s  S p a i n  
e x p o r t  w i n e ? ' )  h a v e  t w o  p a r s e s ,  ' v i n o '  
b e i n g  s u b j e c t  i n  one p a r s e  and D i r e c t  
O b j e c t  i n  t h e  o t h e r .  T h i s  o c c u r s  b e c a u s e  
t h e  o n l y  k n o w l e d g e  USL u s e s  f o r  d i s a m b i -  
g u a t i o n  i s  t h e  one c o n t a i n e d  i n  t h e  s t r u t -  
t u r e  o f  d a t a b a s e  r e l a t i o n s ,  and  no r e a l  
k n o w l e d g e  r e p r e s e n t a t i o n  d e v i c e  g u i d e s  t h e  
system. The database con ten ts  are not 
d u p l i c a t e d  in a d i c t i o n a r y ,  and t h e r e f o r e  
every  u n i d e n t i f i e d  s t r i n g  found in  the 
i npu t  sentence i s  i n t e r p r e t e d  as a d a t a -  
base va l ue .  In our example n e i t h e r  'Espa-  
~a' nor ' v i n o '  are  de f i ned  in  the vocabu- 
l a r y  I both o f  them are va lues s t o red  in the 
database,  and the system w i t h o u t  semantic 
knowledge i s  unable to  d i sca rd  ' v i n o '  as 
sub jec t  o f  ' e x p o r t a r ' .  

The f e a t u r e  SUBJ t r i e s  to  c h a r a c t e r i z e  
nouns and names and the matching verbs o f  
which they  on l y  can be s u b j e c t :  here 
' e x p o r t a r '  and 'Espaf ia ' .  However the f e a -  
t u r e  i s  not ye t  comp le te l y  used because 
t h i s  would imply ,  among o the r  t h i n g s ,  the 
d e f i n i t i o n  o f  the proper  names s to red  in  
the da tabase,  which was up to  now avo ided 
by USL . I f  r e a l  use i s  to  be made o f  the 
f e a t u r e  i t  w i l l  be necessary  to d e f i n e  i t  
as  i n t e g e r ,  and a s s i g n  its different 
v a l u e s  t o  d i f f e r e n t  g r o u p s  o f  v e r b s  and 
s u b j e c t  c a n d i d a t e s ,  o r  t o  d e f i n e  d i f f e r e n t  
c a t e g o r i e s  o f  s u b j e c t s  ( e . g .  p e r s o n s ,  
a n i m a l s ,  c o u n t r i e s ,  e t c . )  and  s p e c i f y  f o r  
each  v e r b  t h e  c l a s s e s  o f  s u b j e c t s  i t  
r e q u i r e s .  T h i s  w i l l  a l l o w  to  p e r f o r m  a 
s e m a n t i c  t y p i n g  i n s i d e  t h e  s y n t a x .  

The s e c o n d  c h e c k  f o r  a Noun P h r a s e  w i t h  
' t o d o s '  i s  i m p o r t a n t  when t h e  Noun P h r a s e  
i s  a t t a c h e d  as  S u b j e c t  t o  t h e  r i g h t  o f  a 
VC. Due t o  t h e  USL l e f t  t o  r i g h t  i n t e r p r e -  
t a t i o n  f o r  t h e  s c o p e  o f  q u a n t i f i e r s ,  i f  
t h e  NP i s  t h e  f i r s t  c o m p l e m e n t  a t t a c h e d  
t o  t h e  v e r b  t h e  i n t e r p r e t a t i o n  w i l l  be 
c o r r e c t .  O t h e r w i s e  t h e  o r d e r  o f  c o m p l e m ~ t s  
s h o u l d  be r e v e r s e d  so t h a t  t h e  NP i s  moved  
t o  t h e  f i r s t  p o s i t i o n .  T h i s  i s  d o n e  by  
a p p l i c a t i o n  o f  a s p e c i a l  s e m a n t i c  r o u t i n e .  
F o r  e x a m p l e ,  t h e  s e n t e n c e s :  

' C o m p r a n  t o d o s  l o s  e m p l e a d o s  c o c h e ? '  
( ' D o  a l l  e m p l o y e e s  buy  a c a r ? ' )  

' T i e n e n  t o d o s  l o s  p a i s e s  c a p i t a l ? '  
( ' D o  a l l  c o u n t r i e s  h a v e  a c a p i t a l ? ' )  

a r e  c o r r e c t l y  i n t e r p r e t e d ,  b u t  

' C o m p r a n  c o c h e  t o d o s  l o s  e m p Z e a d o s ? '  

' T i e n e n  c a p i t a l  t o d o s  l o s  p a i s e s ? '  

w h i c h  h a v e  e x a c t l y  t h e  same m e a n i n g  as 
b e f o r e ,  w o u l d  be i n t e r p r e t e d  as i f  a l l  
e m p l o y e e s  b o u g h t  t h e  same c a r ,  a l l  c o u n -  
t r i e s  had t h e  same c a p i t a l ,  due  t o  t h e  
o r d e r  o f  t h e  q u a n t i f i e r s  i n  t h e  i n p u t  
s e n t e n c e .  T h e r e f o r e  t h e  o r d e r  o f  c o m p l e -  
m e n t s  must be reversed for a correct 
interpretation of the sentences meaning. 

h) 
When the main verb is 'ser' or 'estar' 
('be') speciai checks are sometimes neces- 
sary. I f  an a d j e c t i v e  i s  a t t a c h e d  as  
c o m p l e m e n t  t o  t h e  v e r b  a g e n d e r  c h e c k  i s  
n e e d e d  b e t w e e n  a d j e c t i v e  and t h e  o t h e r  

N o m i n a t i v e ,  e . g . :  

' Son  c a s a d a s  1as s e c r e t a r i a s ? '  

'Que s e c r e t a r i a s  son  c a s a d a s ? '  

w h e r e  t h e  a d j e c t i v e  ' c a s a d a '  a g r e e s  w i t h  
' s e c r e t a r i a '  . On t h e  o t h e r  h a n d ,  number  
a g r e e m e n t  i s  a v o i d e d  f o r  c o o r d i n a t e d  
N o m i n a t i v e s :  

' Q u i e n  e s / q u i e n e s  son e l  j e f e  y l a  s e c r e -  
taria de J u a n ? '  

i )  
No p r e c e d i n g  G e n i t i v e  A t r i b u t e s  e x i s t  i n  
S p a n i s h ,  t h e r e  a r e  o n l y  g e n i t i v e s  f o l l o w i n g  
t h e i r  head  n o u n s :  ' s a l a r i o  de J u a n '  v s .  
t w o  p o s s i b i l i t i e s  i n  German :  ' G e h a l t  von  
M e i e r ' ,  M e l e r s  G e h a l t '  

j )  
When d e f i n i n g  P r e p o s i t i o n s  t h e  German 
g rammar  mus t  d u p l i c a t e  many o f  t hem t o  
a c c o u n t  f o r  t h e i r  use w i t h  A c c u s a t i v e  o f  
D a t i v e  noun p h r a s e s .  I n  S p a n i s h  t h i s  i s  
n o t  n e c e s s a r y  as  no c a s e  n e e d s  t o  be 
a s s o c i a t e d  w i t h  p r e p o s i t i o n s ,  o n l y  one 
d e f i n i t i o n  i s  n e e d e d .  

R u l e s  h a v e  t o  be p r o v i d e d  i n  S p a n i s h  f o r  
a n y  s e q u e n c e  o f  c o m p l e m e n t s  a f t e r  a v e r b  
r e q u i r i n g  p r e p o s i t i o n a l  c o m p l e m e n t s ,  e v e n  
i f  a c t u a l l y  some o f  t h e  s t r u c t u r e s  t h u s  
o b t a i n e d  w o u l d  s o u n d  odd  and  w i l l  p r o b a b l y  
n o t  be u s e d ,  b u t  t h e y  a r e  g r a m m a t i c a l l y  
c o r r e c t .  

k) 
To d e s c r i b e  L o c a l  A d v e r b i a l s  l e s s  r u l e s  
a r e  n e e d e d  i n  S p a n i s h ,  as  l e s s  p a r t i c u l a r  
c a s e s  need  t o  be a c c o u n t e d  f o r .  T h e y  a l l o w  
f o r  t h e  f o r m a t i o n  o f  i n t e r r o g a t i v e s  u s i n g  
' d o n d e '  ( ' d e  d o n d e ' ,  ' h a s t a  d o n d e ' ) ,  and  
f o r  a d v e r b s  w i t h  mo re  t h a n  one  p r e p o s i t i o n ,  
l i k e  ' d e s d e  e n c i m a  d e ' ,  ' p o t  d e b a j o  d e '  

i )  
F o r  T e m p o r a l  A d v e r b i a l s  t h e r e  a r e  many 
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d i f f e r e n t l y  f o rmu la ted  r u l e s .  For example, 
the f o l l o w i n g  fo rmats  are a l lowed f o r  a 
date in the Spanish grammar: 

4 1 9 / 1 9 5 6  enero de 1 . g 7 9  
4 - I X - 1 9 5 6  a~o 1979 
0 4 . 0 9 . 1 9 5 6  aSo 197g 
cua t ro  de sept iembre mes de enero 

de 1956 mes de e n e r o  de 1979 
4 de s e p t i e m b r e  de d i a / v i e r n e s  26 de e n e r o  

1956 
26 de e n e r o  

A date can also be attached to a time 
expression, e.g.: 'el 5 de agosto a las 
16:20'. 
Care must be taken to avoid ambiguities 
between two possible uses of the word 
'horas' as a measure of a time interval 
(meaning 'hours'), and as a point in time 
(mean~g 'o'clock'): 

'dentro de 3 horas' 
'durante 2 horas y 10 minutos' 
'antes de las 5 horas' 
'alas 3 horas 10 minutos' 

More than one preposition is allowed to 
introduce a temporal adverbial: 
'desde antes del mattes', 
'hasta despues de las 8'. 

m) 
The syntax of Relative Clauses is quite 
different in Spanish, due to the particu- 
lar properties and uses of Spanish Rela- 
tive Pronouns. Also, as Relative Clauses 
are subordinate, word order is different 
in German and the grammar must be provided 
with a special section to describe these 
sentences with verb final word order. This 
is not necessary in Spanish because all 
clauses, either main of subordinate, have 
always a largely free word order. 

Most of the Spanish relative pronouns 
convey little information about the charac 
teristics of their referent noun: 'que T 
can have a referent of any gender and 
number, 'cual' and 'quien' are only marked 
for singular, 'cuales' and 'quienes' for 
plural, unless an article is placed in 
front of the relative: 

'Paises a los que exporta Italia' 
('Countries to which Italy exports') 

'£mpleados de los cuales Juan es jefe' 
('Employees of whom John is manager') 

The last relative pronoun 'cuyo' ('cuya ', 
' cuyos', 'cuyas': 'whose') admits any 
r e f e r e n t  but must agree in gender and 
number with the noun following it: 

'£mpleados cuyo jefe' 
('Employees whose manager') 

'Pals cuya poblacion' 
('Country whose population') 

' S e c r e t a r i a  cuyos j e f e s '  
( ' S e c r e t a r y  whose managers ' )  

'Nac iones cuyas s u p e r f i c i e s '  
( ' N a t i o n s  whose s u r f a c e s ' )  

In the r u l e s  f o r  R e l a t i v e  Clause f o r m a t i o n  
the maximum i n f o r m a t i o n  about the r e f e r e n t  
f e a t u r e s  i s  p icked up from the whole clause 
and t r a n s m i t t e d  to the r e s u l t i n g  Noun 
Phrase, in  o rde r  to  c o r r e c t l y  i d e n t i f y  the 
r e f e r e n t .  

When d e a l i n g  w i t h  D e c l a r a t i v e  Sentences 
r u l e s  are w r i t t e n  in  the Spanish Grammar 
to  a l l o w  f o r  more than one complement to  
be p laced to  the l e f t  o f  a verb ;  t h i s  i s  
in tended f o r  R e l a t i v e  Clauses l i k e :  

'Pa ises  a l os  qua I t a l i a  e x p o r t a  v i n o '  

'P roduc tos  que I t a l i a  e x p o r t a  a Alemania '  

A c t u a l l y ,  because o f  Spanish l a r g e l y  f r e e  
word o r d e r ,  i t  i s  a l so  p o s s i b l e  f o r  more 
than one complement to  appear on the l e f t  
o f  the main verb .  However, most o f  these 
c o n s t r u c t i o n s  sound odd or  unna tu ra l  and 
are not expected.  

n) 
Verbs o f  type NAA ( r e q u i r i n g  Nominat ive 
and two Accusa t i ves )  and NAG ( r e q u i r i n g  
Nominat ive ,  Accusat ive  and G e n i t i v e )  do 
not  e x i s t  in Spanish,  t h e r e f o r e  the r u l e s  
w r i t t e n  in the German Grammar f o r  these 
a d d i t i o n a l  o b j e c t s  need not be p rov ided .  

o) 
The r u l e s  f o r  C o o r d i n a t i o n  in  Spanish 
f o l l o w  q u i t e  c l o s e l y  the German model. Only 
the c o o r d i n a t i o n  o f  Noun Phrases has been 
kept  l ess  compl ica ted p robab l y  due not to  
the g r e a t e r  s i m p l i c i t y  o f  c o o r d i n a t i o n  in 
Spanish but to  the sma l l e r  s o p h i s t i c a t i o n  
o f  the balance checks in  the coo rd i na ted  
structures. These rules will certainly 
have to  be r e v i s e d .  

On a c o o r d i n a t e d  Noun Phrase the p l u r a l  
f e a t u r e  i s  always s e t ,  the s i n g u l a r  feature 
on l y  in case the c o n j u n c t i o n  i s  ' o '  ( ' o r ' )  
and a t  l e a s t  one o f  the c o n s t i t u e n t s  i s  
s i n g u l a r ,  because in  t h i s  case the verb 
can agree w i th  i t s  neares t  Noun Phrase, 
or  w i th  the c o o r d i n a t e d  Noun Phrase. The 
mascul ine f e a t u r e  i s  set  i f  one o f  the Noun 
Phrases are f em in i ne .  

Spec ia l  r u l e s  are needed f o r  c o o r d i n a t i o n  
w i th  the c o n j u n c t i o n  ' s i n g '  ( ' b u t ' ) ,  
because the f i r s t  element o f  the c o o r d i n a -  
t i o n  must be negated, e . g . :  'no j e f e s  s ing 
empleados ' ,  'no 5000 s ing 6000 ' .  

( In  some cases o f  s i n g u l a r  nouns conjuncted 
by ' y ' ,  e s p e c i a l l y  i f  t he re  i s  no a r t i c l e  
preceding the second noun, the r e s u l t i n g  
con juncted Noun Phrase can a l so  be s i n g u -  
l a r :  ' l a  en t rada  y s a l i d a  de av iones  se 
s u s p e n d i o ' .  As these case are very  p a r t i -  
c u l a r  they have not been c o n s i d e r e d ) .  
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P) 
As to Personal Pronouns some of them can 
only occupy special places in sentences, 
and t h i s  mus t  be a c c o u n t e d  f o r :  t h e  
p e r s o n a l  p r o n o u n s  ' e l ' ,  ' e l l a ,  ' e l l o s ' ,  
and ' e l l a s '  ( ' h e ' ,  ' s h e '  and m a s c u l i n e  
and f e m i n i n e  ' t h e y %  r e s p e c t i v e l y )  f u n c t i o n  
as  n o r m a l  Noun P h r a s e s ;  t h e y  can  be s u b j e c t  
of sentences, and become accusative or 
dative if preceded by a preposition. But 

the Personal Pronouns 'io' , 'la', 'los', 
'las' (accusative), and 'le', 'se' (accu- 
sative and dative) can only be placed to 
t h e  l e f t  o f  t h e  v e r b ,  and i m m e d i a t l y  
p r e c e d i n g  i t .  H o w e v e r ,  a l l  t h e  r u l e s  
d e a l i n g  w i t h  P e r s o n a l  P r o n o u n s  o n l y  d e s c r i b e  
t h e l r  s y n t a x ,  no i n t e r p r e t a t i o n  r o u t i n e s  
a r e  p r o v i d e d  by  t h e  s y s t e m  . 

E x e m p l e s :  

' Q u i e n  l e  n e c e s i t a ? '  
( ' W h o  n e e d s  h i m ? ' )  

'Que pais io exporta (a Alemania)?' 
('Which country exports it (to Germany)?') 

' Q u i e n  l e  v e n d e  (un a u t o ) ? '  
( 'Who  s e l l s  h im (a  c a r ) ? ' )  

'Quien se io vende?' 
('Whow sells it to him?') 

And s o m e t i m e s  a P e r s o n a l  P r o n o u n  i s  used  
as  a r e d u d a n t  d a t i v e  t o  e m p h a s i z e  o r  
f u r t h e r  e x p l a i n  t h e  i n d i r e c t  o b j e c t  o f  t h e  
s e n t e n c e :  

~Quien (le) vende autos a Italia?' 
('Who sells cars to Italy?') 

' ( L e )  s u m i n i s t r a  I t a l i a  v i n o  a A l e m a n i a ? '  
( ' D o e s  I t a l y  s u p p l y  Germany  w i t h  w i n e ? )  

R u l e s  a r e  p r o v i d e d  t o  d e s c r i b e  t h i s  p a r t i -  
c u l a r i t y .  

4. CONCLUSIONS 

An o v e r v i e w  o f  t h e  g rammar  a c c e p t e d  by  
t h e  Use r  S p e c i a l t y  L a n g u a g e s  p a r s e r  has  
been  g i v e n .  The m a i n  l i n e s  o f  t h e  S p a n i s h  
Grammar h a v e  been  d e s c r i b e d ,  t o g e t h e r  w i t h  
i t s  p a r t i c u l a r i t i e s  i n  r e l a t i o n  w i t h  t h e  
German one upon w h i c h  i t  i s  b a s e d .  

I t  has  been  shown t h a t  t h e r e  a r e  many 
s m a l l  d i f f e r e n c e s  and m i n o r  d e t a i l s  
c h a n g i n g  f r o m  one g rammar  t o  t h e  o t h e r ,  
b u t  t h e  m a i n  l i n e s  have  been  k e p t ,  and  
w h a t  i s  more  i m p o r t a n t ,  t h e  i n t e r p r e t a t i o n  
r o u t i n e s  n e e d e d  f o r  t h e  s e m a n t i c  p a r t  o f  
t h e  USL S y s t e m  have  been  a l s o  used  i n  t h e  
S p a n i s h  v e r s i o n  a l m o s t  u n c h a n g e d .  T h i s  
i n d i c a t e s  t h a t  t h i s  same a p p r o a c h  can  a p p l y  
t o  o t h e r  l a n g u a g e s  ( a s  has a l r e a d y  been  
done  f o r  e x a m p l e  w i t h  E n g l i s h ) ,  and j u s t  
by  w r i t i n g  a g rammar  i n  t h e  USL f o r m a t  a 
w h o l e  n a t u r a l  language i n t e r f a c e  t o  a 

r e l a t i o n a l  d a t a b a s e  c o u l d  be o b t a i n e d .  The 
s y s t e m  i s  r e a d y  f o r  use i n  r e a l  a p p l i c a t ~ n  
e n v i r o n m e n t s ,  and u s e r  e x p e r i m e n t s  and  
s t u d i e s  h a v e  e v e n  been  p e r f o r m e d  w i t h  t h e  
o r i g i n a l  German v e r s i o n  ( 2 , 3 ) .  The S p a n i s h  
v e r s i o n  i s  l e s s  d e v e l o p e d  and t e s t e d ,  and 
n e e d s  f u r t h e r  r e v i s i o n s  and i m p r o v e m e n t s ,  
b u t  we hope  i t  w i l l  soon  r e a c h  t h e  same 
d e g r e e  o f  a p p l i c a b i l i t y  o f  i t s  German 
c o u n t e r p a r t .  
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