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Data  b a s e s  a c c e s s  i s  t y p i c a l l y  approached  as  a prog~anm- 

i n g  problem r a t h e r  t han  a u s e r  i n t e r f a c e  problem.  Wez. conseq  

e n t l y  see  s i t u a t i o n s  where on ly  programmers can  a c c e s s  i n f o r m -  

a t i o n  i n  d a t a  b a s e s ,  i n  s p i t e  o f  the  f a c t  t h a t  t h e  peop le  

who need  t h i s  i n f o r m a t i o n  a re  t y p i c a l l y  n o n - p r o ~ ' a ~ n e r s .  The 

most d e s i r a b l e  way to  ex t end  d a t a  base  a c c e s s  c a p a b i l i t i e s  to  

n a i v e  u s e r  p o p u l a t i o n s  i s  by means o f  a n a t u r a l  l anguage  i n t e r -  

f a c e  or "front-end" system that can process requests stated in 

the user's natural language. PEARL is a domaln-lndependent 

sys tem f o r  n a t u r a l  l anguage  a n a l Y s i s  t h a t  can be cus tomized  

t o  hand le  d o m a i n - s p e c i f i c  q u e r i e s  to  e x i s t i n g  d a t a  b a s e s .  

PEARL a n a l y z e s  E n g l i s h  i n p u t  w i t h  e x p e c t a t i o n - d r i v e n  p ~ r s i n g  

t e c h n i q u e s  end q u e s t i o n  answer ing  s t r a t e @ l e s  deve loped  by 

A r t i f i c i a l  I n t e l l i g e n c e  r e s e a r c h e r s  ( L e h n e r t ,  / 1 9 7 8 / ,  Sohank 

and R i e s b e c k  / 1 9 7 6 / ,  R ie sbeok  / 1 9 7 5 / ,  Gershmsn / 1 9 7 9 / ,  B i r n -  

baum and S e l f r i d g e  / 1 9 7 9 / ,  and p roduces  code i n  w h a t e v e r  query  

l anguage  i s  c u r r e n t l y  b e i n g  used  t o  a c c e s s  a s p e c i f i c  d a t a  

b a s e .  PEARL can t h e r e f o r e  be adap ted  to  any d a t a  base  t h a t  

has  a query  l anguage  a c c e s s  module.  

I n  any r e a l i s t i c  a p p l i c a t i o n  o f  n a t u r a l  l anguage  a n a l -  

y s i s ,  we can  e x p e c t  u s e r s  t o  make m i s t a k e s ,  f o r g e t  t o  s p e c i f y  

n e c e s s a r y  p a r a m e t e r s ,  and use  words t h a t  a r e  n o t  i n  the  
s y s t e m ' s  v o c a b u l a r y .  PEARL i s  d e s i g n e d  t o  hand le  t h e s e  i n e -  

v i t a b l e  o c c u r r e n c e s  w i t h  i n t e r a c t i v e  u s e r  d i a l o g u e s  t h a t  
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a l l o w  the  u s e r  %0 augment,  v e r i f y  and a l t e r  t he  s y s t e m ' s  

i n t e r p r e t a t i o n  o f  an i n p u t  r e q u e s t .  PEARL a c c e p t s  r e q u e s t s  

i n  u n r e s t r i c t e d  E n g l i s h :  no c o n s t r a i n t s  a r e  p l a c e d  on the  

u s e r  to  s t a y  w i t h i n  a r e s t r i c t e d  v o c a b u l a r y  o r  a r t i f i c i a l  

s y n t a x .  

The f o l l o w i n g  examples  o f  PEARL i n  a c t i o n  a r e  t a k e n  

f rom a v e r s i o n  o f  PEARL t h a t  has  been  cus tom ized  to  hand le  

r e q u e s t s  made by g e o l o g i s t s  t o  a d a t a  base  c o n t e / n i n g  i n f o r m -  

a t i o n  about  o i l  w e l l s .  The g e o l o g i s t s  i n  t h i s  u s e r  p o p u l a t i o n  

axe oil exploratlonlsts with acoess to a °~phlcs package 

that can generate maps on the basis of information in the 

database. The map requests given be.low a r e  h i g h l y  domain-  

s p e c i f i c  and t h e r e f o r e  c o n t a i n  many t e c h n i c a l  te rms  used  by 

o i l  e x p l o r a t i o n i s t  s .  

Yale TOPS-20 Command processor 4(560)-I 

. ( e x p l o r e r )  

~XPI~P~R Version 02 9/23/81 

E~ADY 
*I want a map of all wells drilled before May 1, 1980 but 
asince April 30, 1970 that show the tog formation below 2000 , 
~s-~e themselves deeper than 5000", and are operated by Emitt. 
I only want to see wildcat wells where the operator reported 

9a drilli~ problem, and that have macha~Lical logs, blew out, 
and were drilled by Lexaco within the area defined by 

%latltude 30 deg 20 mln 30 sec to 31:20:30 and 80-81. Make 
sthe scale 1" = 300 meters. 

User requests a POSTED map_ 
LATITUDE 30.34167 - 31.34167 
LONGITUDE 80 - 81 
output device : PAPER 
filters: DRILLING DEPTH > 5000" 
COMPLETION DATE > = 4/30/1970 
GOMPLETION DATE < 5/1/1980 
LEXACO ORIGINAL OPERATOR 
BLOWOUT WELL 
MECHANICAL LOG PILE WELL 
DRILLING PROBLEM 
WILDCAT WELL 
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E~ITT CURRENT OPERATOR 
PENETRATION OF ~CG WHERE TOP DEPTH > = 2000 • 

scale of 1" = 984.252 

READY 
* Contur a third ordr trend difference on the tcg. 

By CONTUR, do you mean CONTOUR (Y or N) . y 

By ORDR, do you mean ORDER (Y or N) * y 

DIPFERENCE not understood 
Would you like to propose a synonym or correction? (Y or N) *y 
Enter word: *residual 

A map region was not specified. 

Do you want the same geographic region as before? (Y or N) *y 

Please specify contour interval. 
.100 feet . ~ .  

A s c a l e  was n o t  s p e c i f i e d ,  

Would you l i k e  t he  s c a l e  f~om the  p r e v i o u s  r e q u e s t ?  (Y o r  1;) 
P r e v i o u s  scale = 984.252 

*y 

User  r e q u e s t s  a STRUCT map 
LATITUDE 30.34167 - 31,341 67 
LONGITUDE 80 - 81 
output device : PAPER 
statistics: 

TREND-EDITTING 
3RD-ORDER RESIDUAL 

on  TCG 
CI = 100 • 
scale, of I" = 984.252 " 

PEARL u s e s  c o n c e p t u a l l y - d r i v e n  t e c h n i q u e s  f o r  l a n g u a g e  

a n a ~ s i s  w h i c h  m a s t  b e  c u s t o m i z e d  f o r  s p e c i f i c  d o m a i n s  a n d  

t a s k  o r i e n t a t i o n s .  To c u s t o m i z e  PEARL f o r  a new d a t a  b a s e  

a p p l i c a t i o n ,  we m a s t  c o n d u c t  a t h o r o u g h  s t u d y  o f  t y p i c a l  l ~ -  

u a g e  u s e  f o r  t h a t  a p p l i c a t i o n ,  so  t h a t  PEARL w i l l  b e  a b l e  t o  

h a n d l e  t e c h n i c a l  o r  i d i o s y n c r a t i c  c o n s t r u c t i o n s  a n d  v o c a b u l a r y  

i t e m s .  Once PEARL i s  c a p a b l e  o f  p r o c e s s i n g  a r e a l i s t i c  s p e c t -  
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rum of  p o s s i b l e  l anguage  u s e ,  PEARL a u t o m a t i c a l l y  a d j u s t s  to  
the  e x p e r t i s e  of  i n d i v i d u a l  u s e r s .  Exper t  u s e r s  a re  a l lowed  

to  s t a t e  t h e i r  r e q u e s t s  i n  as  c o n c i s e  a manner  as  d e s i r e d ,  
wh i l e  i n e x p e r i e n c e d  u s e r s  a re  c a r e f u l l y  q u e r i e d  abou t  p o s s i b -  
l e  ambiguities and insufficient specifications. This inherent 

flexibility is a natural by-product of a~7 competent lan6~age 

processing system, and a necessary featul~ for effective and 

satisfylng m-~/m~ch~e  conznuzLtcation, 
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