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ABSTRACT 

The paper discusses the design p r i n c i p l e s and 
current s tatus of a na tu ra l language f r on t end for 
access to data bases. This Is based on the use, 
f i r s t , o f a semantic a l l y - o r i e n t e d question analyser 
e x p l o i t i n g genera l , language-wide semantic 
categor ies and pa t t e rns , ra ther than data base-
spec i f i c ones; and, second, of a data base-or iented 
t r a n s l a t i o n component for ob ta in ing search 
s p e c i f i c a t i o n s from the meaning representat ions for 
quest ions der ived by the analyser . This approach 
is motivated by the des i re to reduce the e f f o r t of 
p rov id ing data base-spec i f ic mater ia l for the f r on t 
end, by the b e l i e f tha t a general analyser is we l l 
su i ted to the "casua l " data base user, and by the 
assumption tha t the r i c h semantic apparatus used 
w i l l be both adequate as a means of analys is and 
appropr iate as a too l for l i n k i n g the charac te r i sa 
t i ons of input and data language i tems. The paper 
descr ibes t h i s approach in more d e t a i l , w i th 
emphasis on the e x i s t i n g , t e s t e d , analyser. 

We are t r y i n g to bu i l d a f r on t end processor 
for natural - language access to data bases based on 
the p r i n c i p l e tha t the semantics as wel l as syntax 
of the language analyser should be general and not 
d a t a - s p e c i f i c . The func t ion of the analyser is to 
bu i l d a meaning representat ion of an input question 
which is then converted to a formal data base 
search query, s p e c i f i c a t i o n by a separate t r a n s l a 
t i o n component. 

The reason for adopting t h i s approach is to 
reduce the ana lyser ' s dependence on the spec i f i c 
p roper t ies of the data base, and hence the cost of 
dea l ing w i th new data bases. The proper t ies of the 
data base necessar i l y determine the form of search 
s p e c i f i c a t i o n s ; but the assumption is tha t the 
t r a n s i t i o n from t e x t question to search query is 
most n a t u r a l l y and e f f e c t i v e l y achieved by the use 
of a meaning representat ion for the input t e x t 
which is normal ised, i . e . reduces input t e x t 
v a r i a t i o n , and which is whol ly , or at leas t 
p r i m a r i l y , independent of the data base app l i ca -
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t i o n . Data base-spec i f ic in format ion is embodied 
in t r a n s l a t i o n ru les l i n k i n g the semantic 
categor ies and r e l a t i o n s of the t e x t meaning 
representat ion w i th those of the data base. 

The c la im under ly ing the approach is t ha t the 
categor ies and r e l a t i o n s of the general meaning 
representa t ion language are on the one hand power
f u l enough to capture the sense of the Input ques
t i o n , and on the other can be n a t u r a l l y l i nked w i th 
whatever categor ies and r e l a t i o n s are used to 
character ise the da ta , both subs tan t i ve ly and 
a d m i n i s t r a t i v e l y . The p ro jec t d i f f e r s on the one 
hand from e . g . PLANES [ 1 ] and LADDER [ 2 ] in not 
r e l y i n g on data base semantics In the analyser , and 
on the other from e .g . PHLIQA1 [33 in not de fe r r i ng 
semantic processing u n t i l t r a n s l a t i o n . The 
analyser is e s s e n t i a l l y a general semantic 
processor prov id ing quest ion representat ions fo r 
f u r t h e r , spec ia l i sed i n t e r p r e t a t i o n in the data 
base con tex t . 

The p ro jec t is based on an e x i s t i n g analyser 
developing ideas der ived from Wilks [ 4 ] , The 
analyser e x p l o i t s a semantic apparatus r e l y i n g on 
an extensive system of semantic p r i m i t i v e s and 
types of semantic p a t t e r n . Parsing is under the 
con t ro l of an ATN processor, combining the use of 
convent ional syntax for i d e n t i f y i n g sentence 
cons t i tuen ts w i th semantic checks and s t r u c t u r e -
bu i l d i ng ac t i ons . The output meaning representa
t i o n cons is ts of a case- labe l led dependency s t r u c 
ture w i th elements def ined by semantic p r i m i t i v e 
formulas. 

More s p e c i f i c a l l y , the analyser is designed to 
I d e n t i f y noun phrases, c lauses , and mod i f i e rs 
(espec ia l l y p repos i t i ona l phrases), us ing an 
orthodox grammar, c u r r e n t l y of moderate ex ten t . 
These sentence cons t i tuen ts are then in te rp re ted 
and assembled, and the r e s u l t i n g s t ruc tu re 
l a b e l l e d , by s a t i s f y i n g the semantic preferences 
expressed by the var ious types of pa t te rn app l i ed . 
The more important of these pat terns are 
' t emp la tes 1 , represent ing basic p ropos i t i ona l 
message forms; 'pre p l a t e s ' and 'preps pecs ' , 
represent ing p repos i t i ona l modi f ie r pat terns for 
f ree p repos i t i ona l phrases and post verb const ruc
t i ons r e s p e c t i v e l y ; and, most impor tan t , 'verb 
f rames ' , represent ing the case contexts of verbs . 
The s lo t s in a l l of these pat terns are def ined by 
the semantic p r i m i t i v e charac te r i sa t ions requi red 
of the heads of I n d i v i d u a l word formulas, o r , in 
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complex cons t ruc t i ons , of the heads of t h e i r 
governing words. The essen t i a l idea behind 
preference semantics is t ha t those matches which 
s a t i s f y most requirements are se lec ted , even i f not 
a l l of the spec i f i ed requirements oan be met. 

The approach, f o l l o w i n g Wi l ks , is s p e c i f i c a l l y 
intended to deal w i th word sense s e l e c t i o n , and 
w i t h semant ica l ly -mot ivated modi f ie r phrase a t t a c h 
ment. However the system d i f f e r s s i g n i f i c a n t l y 
from Wilks* in the use of convent ional syntax for 
cons t i t uen t i d e n t i f i c a t i o n , in the adoption o f the 
ATM processing mechanism, and in the p rov is ion of a 
more f u l l y s t ruc tu red and e x p l i c i t l y l a b e l l e d 
meaning rep resen ta t i on . As an i l l u s t r a t i o n , given 
the quest ion "WHAT IS THE WEIGHT OF THE BLUE PARTS 
WHICH ARE SUPPLIED BY CURE TO LONDON?", the 
analyser outputs the representa t ion of Figure 1. 
In the f i g u r e ' b e 1 ' , ' s u p p l y 1 ' e t c . I d e n t i f y 
selected input word senses which are character ised 
by the Immediately f o l l o w i n g semantlo p r i m i t i v e 
formulae, wh i le *##agent' e t c . are dependency 
s t r u c t u r e case l abe l s * This representa t ion can be 
summarily glossed by saying we are querying the 
t t s t a t e w e i g h t ( . . . ) o f an I lagent (many. . . inan imate 
th ings) which ( . . . b e ) in a f l s t a t e o o l o u r ( . . . ) and 
are ( . . . g i v e n ) by an MagentC ...man) to a 
f t d e s t l n a t l o n ( . . . p o i n t ) . 

The system has a l ready demonstrated i t s 
capac i ty to disambiguate l e x i c a l l y and s t r u c t u r a l l y 
complex sentences ( 5 1 . However fo r the purposes of 

data base access the analyser must be developed: 
thus mechanisms for t r e a t i n g q u a n t i f l c a t i o n a l 
s t ruc tu res w i l l have to be prov ided; i t i s a lso 
probable tha t as the meaning representat ions 
der ived are not very r a d i c a l l y normal ised, f u r t he r 
processing may be requi red p r i o r t o , ra ther than 
d u r i n g , t r a n s l a t i o n to b r i ng d i f f e r e n t meaning 
representat ions which map onto the same search 
s p e c i f i c a t i o n c loser together . 

The use of general semantic categor ies and 
pa t t e rns , ra ther than ones appropr ia te to 
p a r t i c u l a r universes of d iscourse , res t s on what 
may be ca l l ed an ' a n t i - f r a m e ' (or ' a n t i - s c r i p t ' ) 
approach to t e x t a n a l y s i s , or at leas t on the view 
tha t whi le p a r t i c u l a r pragmatic knowledge may be 
re levant to language understanding, i t does not 
play a dominant par t in t e x t processing. However 
r e j e c t i n g universe of d i scou rse -spec i f i c concepts 
and re la t i onsh ips makes the task of the analyser 
much more onerous than It is in most data base 
systems. The use of data base-spec i f i c categor ies 
and pat terns in these systems, and of d i c t i o n a r i e s 
l i m i t e d to germane senses of l e x i c a l i tems, 
e l im ina tes a good deal of i n t e r p r e t i v e e f f o r t . In 
t h i s p ro jec t l e x i c a l i tems, even i f selected for 
t h e i r data base re levance, w i l l not be 
character ised in terms of t h e i r spec i f i c data-base 
readings and con tex ts . 

Unfor tunate ly , t h i s approach leads to acute 
d i f f i c u l t i e s w i th the noun-noun compounds which are 
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espec ia l l y rampant in data base wor lds, f o r example 
♦•apartment b lock bu i l d i ng regu la t ions" or "wing 
f l a p e levator con t ro l p a r t s " . Since semantic 
i n t e r p r e t a t i o n and desc r ip t i on is in ter leaved w i th 
syn tac t i c processing in the operat ion of the 
analyser , i f spec ia l ised pragmatic knowledge is 
required to handle such cons t ruc t i ons , t h i s would 
seem to imply t ha t the attempt to bu i l d an analyser 
using only genera l , language-wide, knowledge is 
doomed to f a i l u r e . However we make the d i s t i n c t i o n 
between basing the analyser p r i m a r i l y and 
e x p l i c i t l y on data-base spec i f i c semantics, and 
basing i t on general semantics wi th prov is ion for 
the invocat ion of support ing pa r t i cu l a r knowledge. 
The p ro jec t is e s s e n t i a l l y an experiment designed 
to show whether t h i s d i s t i n c t i o n can be mainta ined. 
Thus the i n t e n t i o n is tha t the re levant spec i f i c 
knowledge, in the form in which i t is requi red for 
the t r a n s l a t i o n component, should also be ava i lab le 
for use, in a con t ro l l ed and s u f f i c i e n t l y un iversa l 
fash ion , by the analyser. 

For i n i t i a l tes ts a r e l a t i o n a l data base w i l l 
be used, w i th search spec i f i ca t i ons in r e l a t i o n a l 
calculus or algebra form. I t is not c lear whether 
i t w i l l be possib le or appropriate to t r ea t the 
t r a n s l a t i o n component j us t as a set of product ion 
ru les mapping meaning representat ion s t ruc tures 
in to search s p e c i f i c a t i o n s , in the s t y le of LUNAR, 
o r , more e labo ra te l y , as a set of procedures 
e x p l o i t i n g an enriched data base charac te r i sa t ion 
in e .g . the form of a semantic network. In e i ther 
case, however, the assumption is tha t I t w i l l be 
possible to l i n k the language of the input ques
t ions wi th tha t of the data base by a common 
cha rac te r i sa t i on of concepts and re la t ionsh ips in 
terms of the semantic p r im i t i ves so far used in 
deal ing wi th t e x t i npu t s . 

For example, if we hypothesise a data base 
dea l i ng , in f am i l i a r s t y l e , w i th supp l ie rs and 
pa r t s , we w i l l have formulas for words occurr ing in 
questions l i k e "PART" or "SUPPLIER", and meaning 
representat ions for phrases, l i k e "BLUE PARTS" ( c f 
Figure 1) . The data base words used in the data 
d e s c r i p t i o n , i . e . the data base e n t i t y , a t t r i b u t e 
and r e l a t i o n type names, w i l l be s i m i l a r l y 
charac te r i sed , and t h i s common method of meaning 
charac te r i sa t ion should in p r i n c i p l e permit the 
t r a n s l a t i o n component to connect the elements of 
the input quest ion and the search query. Of course 

it cannot be assumed tha t input expressions 
corresponding to data base values can be 
character ised in advance: t h i s is conspicuously a 
problem wi th proper names but can occur w i th other 
words. The oonnection here between input and data 
base has to be v ia common components of input word 
represen ta t ions , which should serve to i d e n t i f y 
appropr iate search areas in the data base. Thus 
the representa t ion for "BLUE" would over lap w i th 
tha t for COLOUR v ia such a common sub-formula as 
((man subjMsee sense)) . The semantic p r i m i t i v e s 
of the question meaning represen ta t ion , and espe
c i a l l y the case l a b e l s , should s i m i l a r l y promote 
the t r a n s l a t i o n of the quest ion s t ruc tu re i n to an 
appropr iate search query form. Thus, to take a 
very simple example, 

66agen t ( . . . t h i ng ) ( . . . b e ) f # s t a t e ( . . . k i n d ) 
w i l l map i n t o a data language expression of the 
form ENTITY HAVE ATTRIBUTE. For more complex ques
t ions the dependency s t r uc tu re of the meaning 
representat ion should be easier to manipulate to 
der ive the search query s t r u c t u r e than the input 
t e x t surface syntax. Work recen t l y began on 
developing a t r ans la to r along these l i n e s . 
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