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The T r a n s f o r m a t l o n a l  q u e s t i o n  Answer ing  (TqA) sys tem 
was deve loped  ove r  a p e r i o d  o f  t i m e  b e g i n n i n g  in  t h e  
e a r l y  p a r t  o f  t h e  l a s t  decade and c o n t i n u i n g  t o  t h e  
p r e s e n t .  I t s  s y n t a c t i c  component i s  a t r a n s f o r m a t i o n a l  
grammar p a r s e r  [ 1 ,  2,  ~ ] ,  and i t s  s e m a n t i c  Gomponqnt i s  
a Knu th  a t t r i b u t e  grammor [~ ,  5 ] .  The c o m b i n a t i o n  o f  
these components  providQs sufficiQnt generality, 
conveniQnga, and efficiency to implement a broad range 
of linguistic models; in addition to a wide spectrum of 
t r a n s f o r m a t i o n a l  grammars, G i l d e r - t y p e  ph rase  
s t r u c t u r e  grammar [ 6 ]  and l e x i g a l  f u n c t i o n a l  grammar 
[ 7 ]  sys tems appear  t o  be cases  in  p o i n t ,  f o r  example .  
The P a r t i c u l a r  grammar Nh ich  was, in  f a c t ,  d e v e l o p e d ,  
however ,  was c l o s e s t  tO t h o s e  o f  t h e  g e n Q r a t i v e  
s e m a n t i c s  v a r i e t y  o f  t r s n s f o r m a t i o n e l  grammar; bo th  t he  
u n d e r l y i n g  s t r u c t u r e s  a s s i g n e d  t o  sQntences and t h e  
t r a n s f o r m a t i o n s  employed t o  e f f e c t  t h a t  ass ignmQnt  
t r a c e d  t h e i r  o r i g i n s  t o  t h e  g e n e r a t i v e  s e m a n t i c s  model .  

The system ~ o r k s  by f i n d i n g  t h e  u n d Q r l y i n g  s t r u c t u r e s  
c o r r e s p o n d i n g  tO E n g l i s h  q u e r i e s  t h r o u g h  t h e  use o f  t h e  
t r a n s f o r m a t i o n a l  p a r s i n g  f a c i l i t y .  Those u n d e r l y i n g  
s t r u c t u r e s  a re  then  t r a n s l a t e d  t o  l o g i c a l  f o rms  in  a 
domain r e l a t i o n o l  c a l c u l u s  by t h e  Knuth  a t t r i b u t e  
grammar component .  E v a l u a t i o n  o f  l o g i c a l  f o rms  w i t h  
r e s p e c t  to  a g i v e n  da ta  base c o m p l e t e s  t h e  
q u e s t i o n - a n s w e r i n g  p r o c e s s .  Our f i r s t  l o g i c a l  fo rm 
e v a l u a t o r  t o o k  t h e  form o f  a t o y  i m p l e m e n t a t i o n  o f  a 
r e l a t i o n a l  da ta  base system in  L ISP.  We soon r e e l a c e d  
t h e  low l e v e l  t u p l e  r e t r i e v a l  f a c i l i t i e s  o f  t h i s  
i m p l e m e n t a t i o n  w i t h  t h e  RSS ( R e l a t i o n a l  StorogQ System) 
p o r t i o n  o f  t h e  IBM System R [ 8 ] ,  Th i s  v e r s i o n  o f  l o g i c o l  
f o rm e v o l u a t i o n  was t h e  one employed in  t h e  f i e l d  
t e s t i n g  to  be dQsc r i bed .  In  a more r e c e n t  v e r s i o n  o f  t he  
sys tem,  however ,  i t  has been r e p l a c o d  by a t r a n s l a t i o n  
of l o g i c a l  f o rms ,  f i r s t  t o  equivalent l o g i c a l  f o rms  in 
a s e t  domain r e l a t i o n a l  c a l c u l u s  and t hen  to  
a p p r o p r i a t e  e x p r e s s i o n s  in the 5 e l  l anguage ,  SystQm RIs  
h i g h  l e v e l  query  l anguage .  

The f i r s t  da ta  base t o  wh i ch  t h e  sys tem was a p p l i e d  was 
one c o n c e r n i n g  b u s i n e s s  s t a t i s t i c s  such as t h e  s a l e s ,  
e a r n i n g s ,  number o f  employees ,  e t c .  o f  60 l a r g e  
companies  ove r  a f i v e - y e a r  P e r i o d .  T h i s  was a t o y  d a t a  
base,  t o  be s u r e ,  bu t  i t  was u s e f u l  tO US in  d e v e l o p i n g  
our  System. A l a t e r  do ta  base c o n t a i n e d  t h e  b a s i c  l and  
i d e n t i f i c a t i o n  r e c o r d s  o f  abou t  10 ,000 p a r c e l s  o f  land  
in  a c i t y  nQar our  r e s e a r c h  c e n t e r .  I t  WaS deve loped  f o r  
use by members o f  t he  c i t y  p l a n n i n g  depar tmQnt  and 
( l e s s  f r e q u e n t l y )  o t h e r  d e p a r t m e n t s  t o  answQr q u e s t i o n s  
c o n c e r n i n g  t h e  i n f o r m a t i o n  in  t h a t  f i l e .  Our purpose  in  
mak ing t h e  1system a v a i l a b l e  to  t h o s e  c i t y  employees 
was, of c o u r s e ,  to p r o v i d e  access  to  o da ta  base of real 
interest to a group of users and to fiQld test our 
system by evaluating their usa of it. Accordingly, thQ 
TqA system was t a i l o r e d  t o  t h e  l and  usa f i l e  
o p p l t c a t i o n  and i n s t a l l e d  a t  C i t y  H a l l  a t  t h e  and o f  
1977. I t  remained t h e r e  d u r i n g  1978 and 1979,  d u r i n g  
wh i ch  t ime  i t  WaS used i n t o r m i t t e n t l y  as thQ need a r o s e  
f o r  ad hoc cuQry to  supp lement  thQ r e p o r t  g e n e r a t i o n  
programs t h a t  were  a l r e a d y  a v a i l a b l e  f o r  t h e  e x t r a c t i o n  
o f  i n f o r m a t i o n .  

T o t a l  usage o f  t h e  system Was l e s s  t han  we had e x p e c t e d  
would  be t h e  case when We made t h e  d e c i s i o n  t o  p roceed  
w i t h  t h i s  a p p l i c a t i o n .  Th i s  r e s u l t e d  f rom a number o f  
f a c t o r s ,  i n c l u d i n g  a change in  m i s s i o n  f o r  t h e  p l a n n i n g  
d e p a r t m e n t ,  a r e d u c t i o n  in  t h e  number o f  p e o p l e  in  t h a t  
dQpar tment ,  a d e c i s i o n  tO r e b u i l d  t h e  o f f i c e  space 
during the period Of usage, and a degree of 
o b s o l e s c e n c e  o f  t he  da ta  due to  t h e  l e n g t h  o f  time 
between uodatQS (which were to have been supplied by 
t h e  p l a n n i n g  d e p a r t m e n t ) .  Du r ing  1978 a t o t a l  of 788 
queries were addressed to  the system, and during 1979 
the  t o t a l  ~as 210.  Damerau [ 9 ]  giVQS thQ d i s t r i b u t i o n  
o f  t h e s e  quQr ies  by month,  and he alSO b reaks  thQm down 
by month i n t o  a number o f  d i f f e r e n t  ¢ a t Q g o r i e s .  

DamQPaU'S r e p o r t  o f  the gross  p e r f o r m a n c e  s t a t i s t i c s  
f o r  t he  y e a r  197~, ~nd a s i m i l a r ,  as y e t  u n p u b l i s h e d  
r e p o r t  o f  h i s  f o r  1979, c o n t a i n  a WQaith o f  da ta  t h a t  I 
w i l l  no t  attempt to include in  t h i s  b r i e f  note. Even 
though  h i s  r e p o r t s  c o n t a i n  a l a r g e  q u a n t i t y  o f  
s t a t i s t i c a l  pe r fo rmance  d a t a ,  h o n o r e r ,  t h e r e  a r e  a l o t  
o f  i m p o r t a n t  o b s e r v a t i o n s  wh ich  can o n l y  bQ made f rom a 
d e t a i l e d  a n a l y s i s  o f  t h e  d a y - b y - d a y  t r a n s c r i p t  o f  
system usage.  An a n a l y s i s  o f  sequences o f  r e l a t e d  
o u a s t i o n s  i s  a case in  p o i n t  as i s  an a n a l y s i s  o f  t h e  
a t t e m p t s  o f  u s e r s  to  ph rase  nQW que r iQ5  in  response  tO 
f a i l u r e  o f  t h e  system to  p rocoss  c e r t a i n  SQntances.  A 
papQr in  p r e p e r a t l o n  by P l a t h  i s  conce rned  with 
t reat ing thesQ end s i m i l a r  i s s u e s  w i t h  the care and 
d e t a i l  wh i ch  t h e y  ~ a r r s n t o  Time and SpaCQ 
c o n s i d e r a t i o n s  l i m i t  my c o n t r l b u t i o n  in  t h i s  n o t e  tO 

j u s t  h i g h l i g h t i n g  SOmQ o f  t he  m a j o r  f i n d i n g s  o f  DamQrau 
and P l a t h .  

Cons ide r  first a summary o f  t h e  1978 s t a t i s t i c s :  

T o t a l  Q u e r i e s  788 
T Q r m i n a t i o n  C o n d i t i o n s :  

Completed (AnswQr rQachQd) $13 65 .1  
Abo r ted  (System c r a s h ,  QtC. )  53 6 .7  
USQr C a n c e l l e d  21 2 .7  
Program E r r o r  39 ; . 9  
P a r s i n g  F a i l u r e  1~7 18 .7  
Unknown IS 1 .9  

OthQr ReIQvant Events: 
User Comment 96 12 .2  
OpQrator  Message qS S.7 
USQP Message 11 1 .~  
Word no t  in  Lax i con  119 15 .1  
L e x i c a l  Cho ice  RQsOlvQd by User 119 1 5 . 1  
'~Nothing in  Data Base" AnswQr 61 7 .7  

The pQrcQntage o f  s u c c e s s f u l l y  p rocessed  sQntQnCQS iS 
c o n s i s t e n t  w i t h  but  s l i g h t l y  s m a l l Q r  t han  t h a t  o f  such 
o t h e r  i n v Q s t i g a t o r s  as Woods C lO] ,  B e l l a r d  and B ierman 
[ 1 1 ] ,  and Hershman Qt a l  [ 1 2 ] .  Ext reme c a r e  s h o u l d  bQ 
QxercisQd in intQrprQting any such OVQra~l numbers, 
however, and Qvan more garQ must be qxercisQd in 
comparing numbers from different studies. LQt me just 
ment i on  a few c o n s i d e r a t i o n s  t h a t  must be k e o t  i n  mind 
in  i n t e r p r e t i n g  t he  TqA r e s u l t s  above.  

F i r s t  o f  a11,  our  u s e r s  t pu rposes  v a r i e d  t r e m e n d o u s l y  
f rom day t o  day and even f rom q u e s t i o n  to  q u e s t i o n ,  On 
one o c c a s i o n ,  f o r  QxamplQp a s e s s i o n  m i g h t  bQ d e v o t e d  
t o  a s e r i o u s  a t t e m p t  t o  e x t r a c t  da ta  needed f o r  a 
f e d e r a l  g r a n t  p r o p o s a l ,  and e i t h e r  t h e  que ry  c o m o l e x i t y  
m igh t  bQ r e l a t i v e l y  l i m i t e d  so as t o  m i n i m i z e  t h e  
changQ o f  e r r o r ,  o r  e l s e  t h e  q u e s t i o n s  m igh t  be 
e s s e n t i a l l y  r e p e t i t i o n s  o f  t h e  some q u e r y ,  w i t h  m i n o r  
v a r i a t i o n s  t o  s e l e c t  d i f f e r e n t  d a t a .  On a n o t h e r  
o c c a s i o n ,  however ,  thQ s e s s i o n  m i g h t  be a 
d e m o n s t r a t i o n ,  or  i s e r i o u s  a t t e m p t  t o  dQte rm ine  t h  Q 
l i m i t s  o f  t h e  systemVs u n d e r s t a n d i n g  c a p a b i l i t y ,  o r  
even a f r i v o l o u s  OUQry tO S a t i s f y  t h e  u s e r ' s  c u r i o s i t y  
as t o  t h e  c o m p u t o r l s  response  to  a q u e s t i o n  o u t s i d e  i t s  
a rea  o f  e x p e r t i s e .  (One o f  ou r  f a i l u r Q s  was t h e  
sQntence ,  "Who k i l l e d  C~ck R o b i n ? " . )  

Our u s e r s  v a r i e d  w i d e l y  i n  te rms  o f  t h e i r  f a m i l i a r i t y  
w i t h  t h e  c o n t e n t s  o f  t h e  da ta  base.  Hone k n e .  a n y t h i n g  
abou~ t h e  i n t e r n a l  o r g a n i z a t i o n  o f  i n f o r m a t i o n  ( e . g .  
h o ,  t h e  da ta  was a r r a n g e d  i n t o  r e l a t i o n s ) ,  bu t  some had 
good knowledge o f  j u s t  what  k i n d  o f  da ta  was s t o r e d ,  
some had l i m l t Q d  knowledgQ, and some had no knowledge 
and even f a l s e  e x p Q c t a t i o n s  as t o  what  knowZQdge was 
i n c l u d e d  in  t h e  da ta  base.  I n  a d d i t i o n ,  thQy v a r i e d  
w i d e l y  w i t h  r e s p e c t  to  t h e  amount o f  p r i o r  e x p e r i Q n c a  
t h e y  had w i t h  the  systQm. I n i t i a l l y  we p r o v i d e d  no 
f o r m a l  t r o l n i n g  in  t he  use o f  t h e  sys tem,  bu t  some u s e r s  
a c q u i r e d  s i g n i f i c a n t  knowledge o f  t h e  sys tem t h r o u g h  
i t s  sus ta l nQd  use over  a p e r i o d  o f  t~me. Someth ing  OVQr 
h a l f  o f  t h e  t o t a l  usage was mode by t h e  i n d i v i d u o l  f rom 
t h e  p l a n n l n g  depar tmen t  who was r e s p o n s i b l Q  f o r  
s t a r t i n g  t h e  system up and s h u t t i n g  i t  down each day .  
Usage was a l s o  made by o t h e r  members o f  t h e  p l a n n i n g  
d e p a r t m e n t ,  bv members o f  OthQr d e p a r t m e n t s ,  and by 
summer interns. 

%t shou ld  a l ~ o  be no ted  that t h e  TeA system i t s e l f  did 
n o t  s t a y  c o n s t a n t  over  t h e  t w o - y e a r  p e r i o d  o f  t a s t i n g .  
AS problems werQ encountered, modifications werQ madQ 
tO many components o f  t h e  sys tem.  %n p a r t i c u l a r ,  t h e  
l e x i c o n ,  grammar, seman t i c  i n t e r p r e t a t i o n  f u z e s  
( a t t r i b u t e  grammar r u l e s ) ,  and l o g i c a l  fo rm e v a l u a t i o n  
f u n c t i o n s  a l l  QVOlved OVer thQ p e r i o d  ~n q u e s t i o n  
( c o n t i n u o u s l y ,  ~ut  a t  a dec rQas ing  r a t a ) .  The porsQr  
and t h e  sQmant ic  i n t e r p r e t e r  ghonged l i t t l e ,  i f  any .  A 
r e r u n  o f  a l l  sen tences ,  u s i n g  thQ v e r s i o n  o f  t h e  
grammar t h o r  e x i s t e d  a t  t h e  c o n c l u s i o n  o f  thQ f i e l d  
t e s t  arogram showed t h a t  50 ~ o f  thQ s e n t e n c e s  wh i ch  
p r e v i o u s l y  f a i l e d  ware p rocessed  c o r r e c t l y .  T h i s  i s  
i m p r e s s i v e  when it iS observed  t h a t  a l a r g e  percentage 
of t h e  rQmalning ~0 ~ constitute sQntQncos wh i ch  are 
either ung rammat i ca l  (SOmQtimes sufficiently tO 
p rQc lude  human comprehens ion )  o r  QISQ c o n t a i n  
r e f e r e n c e s  to  sQmant ic c o n c e p t s  OUts ide  OUr u n i v e r s e  o f  
( l a n d  use)  d i s c o u r s e .  

On t h e  who le ,  ou r  USQrS i n d i c a t e d  t h e y  were s a t i s f i e d  
with the per fo rmance  o f  thQ sys tem.  In a conferQnce 
w i t h  them 8 t  one p o i n t  d u r i n g  t h e  f i e l d  t e s t ,  t h e y  
i n d i c a t e d  t h Q y  would p r e f e r  us t o  spQnd our  t i m e  
b r i n g i n g  more o f  t h Q i r  f i l e s  on l i n Q  ( Q . g . ,  t he  z o n i n g  
board o f  aPPQalS f i l e )  r a t h e r  t han  t o  spend more t ime  
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p r o v i d i n g  a d d i t i o n a l  s y n t a c t i c  and a s s o c i a t e d  s e m a n t i c  
c a p a b i l i t y .  Those i n s t a n c e s  whQro an u n s u c c e s s f u l  
q u e r y  was f o l l o w e d  uP by a t t e m p t s  t o  r e p h r a s e  t h e  q u e r y  
SO as to  p e r m i t  i t s  p r o c e s s i n g  showQd few i n s t a n c e s  
where  success  was n o t  a c h i e v e d  w i t h i n  t h r e e  a t t e m p t s .  
T h i s  d a t a  i s  o b s c u r e d  somewhat by t h e  f a c t  t h a t  u s e r s  
c a l l e d  us on • f ew  o c c a s i o n s  t o  g e t  a d v i c e  as t o  ho~ t o  
r e c o r d  I q u e r y .  On o t h e r  o c c a s i o n s  t h e  t e r m i n a l  mQsSagQ 
f a c i l i t y  WaS i n v o k e d  f o r  t h e  P U r p o s e  o f  o b t a i n i n g  
a d v i c e ,  and t h i s  l o f ~  • r e c o r d  i n  o u r  a u t o m a t i c  l o g g i n g  
f a c i l i t y .  T h a t  f a c i l i t y  p r e s e r v e d  a r e c o r d  o f  aLL 
t r a f f i c  be tween  t h e  u s e r v s  t e r m i n a l ,  t h e  c o m p u t e r ,  and 
o u r  own m o n i t o r i n g  t e r m i n a l  ( w h i c h  ~aS n o t  a l w a y s  
t u r n e d  on o r  a t t e n d e d ) ,  and i t  i n c l u d e d  • t i m e  s tamp f o r  
e v e r y  L i n e  d i s p l a y e d  on t h e  u s e r s  f t e r m i n a L .  

A word  i s  i n  o r d e r  on t h o  r e a l  t i m e  p e r f o r m a n c e  o f  t h e  
sys tem and on t h e  amount  o f  CPU t i m e  r e q u i r e d .  Oamerau 
[ 9 ]  i n c l u d e s  a c h a r t  w h i c h  shows ham many q u e r i e s  
r e q u i r e d  a g i v e n  number  o f  m i n u t e s  o f  r e a l  t imQ fOP 
c o m p l e t e  p r o c e s s i n g .  The t o t a l  e l a p s e d  t i m e  f o r  • 
q u e r y  Was t y p i c a l l y  a r o u n d  t h r e e  m i n u t e s  (58X o f  t h e  
s e n t e n c e s  ware  p r o c e s s e d  i n  f o u r  m i n u t e s  o r  L e s s ) .  
S l a p s a d  t i m e  depended p r i m a r i l y  on mach ine  Load and 
u s e r  b e h a v i o r  a t  t h e  t e r m i n a l .  The c o m p u t e r  on ~ h i c h  
t h e  sys tem o p e r a t e d  was an IBM System 370 /168  w i t h  an 
a t t a c h e d  p r o c e s s o r ,  ~ megaby tes  o f  memory and e x t e n s i v e  
p e r i p h e r a l  s t o r a g e ,  o p e r a t i n g  u n d e r  t h e  VR/370 
o p e r a t i n g  sys tem.  There  were  t y p i c a l l y  i n  excess  o f  ZOO 
u s e r s  c o m p e t i n g  f o r  PISCUPCeS on t h e  sys tem a t  t h e  
t i m e s  when t h e  TQA sys tem was running during t h e  
L978 -1979  f i e l d  t e s t s .  B e s i d e s  q u e u i n g  f o r  t h e  CPU and 
memcry,  t h i s  sys tem dQVQLOpQd queues  f o p  t h e  IBM 3850 
MaSS S t o r a g e  System,  on w h i c h  t h o  TqA d a t a  base ~ao 
s t o r e d .  

Use rs  had no c o m p l a i n t :  a b o u t  r e e l  t i m e  r e s p o n s e ,  b u t  
t h i s  may have  been due t o  t h e i r  P r o c e d u r e  f o r  h a n d l i n g  
ad hoc q u Q r i e s  p r i o r  t o  t h e  i n s t a l l a t i o n  o f  t h e  Tea 
sys tem.  T h a t  p r o c e d u r e  caLLed f o r  ad hoc q u e r i e s  t o  be 
coded in  RPG by members Of  t h e  d a t a  P r o c e s s i n g  
d e p a r t m e n t ,  and t h e  t u r n a r o u n d  t i m e  was • m a t t e r  o f  
days  r a t h Q r  t h a n  m i n u t e s .  I t  i s  l i k e l y  t h a t  t h e  r e a l  
t i m e  p e r f o r m a n c e  o f  t h e  sys tem caused  u s e r s  some t imes  
t o  l o o k  up d a t a  a b o u t  a s p e c i f i c  p a r c e l  i n  a h a r d  copy 
p r i n t o u t  r a t h e r  t h a n  g i v i n g  i t  t o  t h e  sys tem.  ~ u e r i e s  
were  most  o f t e n  o f  t h e  t y p e  r e q u i r i n g  s t a t i s t i c a l  
p r o c e s s i n g  o f  a se t  o f  p a r c e l s  o r  o f  t h e  t y p e  r e q u i r i n g  
a s e a r c h  f o r  t h e  p a r c e l  o r  p a r c e l s  t h a t  s a t i s f i e d  g i v e n  
s e a r c h  c r i t e r i a .  

The CPU r e q u i r e m e n t s  o f  t h e  sys tem,  b r o k e n  da~n i n t o  a 
number  Of  c a t e g o r i e s ,  a r c  aLsc  p l o t t e d  by Oamereu [ 9 ] .  
The t y p i c a l  t i m e  tO p r o c e s s  a s e n t e n c a  l~ss t en  seconds ,  
b u t  s e n t e n c e s  w i t h  La rge  d a t a  base r e t r i e v a l  demands 
t o o k  up tO i m i n u t e .  System h a r d w a r e  i m p r o v e m e n t s  made 
s u b s e q u e n t  t o  t h e  1778-1777  f i e l d  t e s t s  havQ c u t  t h i s  
p r o c e s s i n g  t i m e  a p p r o x i m a t e l y  i n  h a l f .  T h r o u g h o u t  o u r  
davaLopment  o f  t h e  TqA sys tem,  ¢ o n s i d e r a t t o n ~  o f  speed 
have  been s e c o n d a r y .  He have  i d Q n t i f i e d  meny a r e a s  i n  
w h i c h  r a c o d t ~ g  s h o u l d  p r o d u c e  I d r a m a t i c  i n c r q a s m  i n  
speed,  b u t  t h i o  has been a s s i g n e d  • l e s s e r  p r i o r i t y  
t h a n  b a s i c  QnhantQmont o f  t h e  SyStem and t h e  c o v e r a g e  
Of  [ n g L i s h  p r o v i d e d  t h r o u g h  i t s  t r a n s f o r m a t i o n a l  
g r e m s a r .  

Our e x p e r i m e n t  has sho~n t h a t  ~ | a L d  t a s t i n g  o f  q u e s t i o n  
a n s w e r i n g  sys tems  p r o v i d e s  c e r t a i n  i n f o r m a t i o n  t h a t  i s  
n o t  o t h e r w i s e  a v a i l a b l e .  The day t o  day usage o f  t h e  
sys tem ~ S  d i f f e r e n t  i n  many r e s p e c t s  fPom usage t h a t  
r e s u l t s  f r o m  c o n t r o L L e d ,  b u t  i n e v i t a b l y  someNhat 
a r t i f i c i a l ,  e x p e r i m e n t s .  He d i d  n o t  i n f l u e n c e  o u r  u s e r s  
by t h e  w o r d i n g  o f  p r o b l e m s  posed t o  them because  wa gave  
them no p r o b l e m s ;  t h e i r  r e q u e s t s  f o r  i n f o r m a t i o n  w e r e  
s o l e l y  f o r  t h e i r  own p u r p o s e s .  Our sample  q u e r i e s  t h a t  
wa i n i t i a l l y  e x h i b i t e d  t o  c i t y  e m p l o y e e s  t o  i n d i c a t e  
t h e  sys tem ~ lO  r e e d y  t o  ba t a s t e d  wePe i n v a r i a b l y  
g r e e t e d  w i t h  m i r t h ,  due t o  t h e  i m p r o b a b i l i t y  t h a t  
anyone  w o u l d  ~ s n t  t o  know t h e  in format ion r e q u e s t e d .  
(They  poked  f o p  Pmassurance t h a t  t h e  sys tem w o u l d  a l s o  
answer  wreaLw q u e s t i o n s ) .  ~a a lSO o b t a i n e d  v a l u a b l e  
i n f o r m a t i o n  on such m a t t e r s  aS haw Long USers p e r s i s t  
i n  r e p h r a s i n g  q u e r i e s  when t h e y  e n c o u n t e r  d i f f i c u l t i e s  
Of  v a r i o u s k i n d s ,  ho~ s u c c a o s f u l  t h e y  a r e  i n  c o r r e c t i n g  
e r r o r s ,  and wha t  neM e r r o r s  a r e  L i k e l y  t o  be l a d e  w h i l e  
C o r r e c t i n g  i n i t i a l  e r r o r s .  ~ hope to  d i s c u s s  t h e s e  and 
e t h e r  m a t t e r s  i n  more d e t a i l  i n  t h e  o r a l  v e r s i o n  o f  t h i s  
p a p e r .  

V a l u a b l e  as o u r  f | a l d  t a s t e  e r e ,  t h e y  c a n n o t  p r o v i d e  
c e r t a i n  i n f o r m a t i o n  t h a t  must  ba o b t a i n e d  f r o m  
c o n t r o l l e d  e x p e r i m e n t s .  A c c o r d i n g l y ,  ~a hops tO c o n d u c t  
a c o m p a r i s o n  o f  Tea w i t h  s e v e r a l  f o r m a l  q u e r y  Languages  
i n  t h e  neap f U t U r O ,  u s i n g  t h e  L a t e s t  enhanced v e r s i o n  
o f  t h e  sys tem and c a r e f u l l y  c o n t r o l l i n g  such f a c t o r s  as 
u s e r  t r a i n i n g  and p r o b l e m  s t a t e l o Q n t .  A f t e r  t e a c h i n g  a 
c o u r s e  i n  d a t a  base management sys tems  a t  queens  
CcLLege and t h e  P r a t t  I n s t i t u t e ,  end a f t e r  r u n n i n g  
i n f o r m a l  a x p Q r i m e n t s  t h e r e  c o m p a r i n g  s t u d e n t s  f r e l a t i v e  
success  i n  u o i n g  TqA, ALPHA, r e l a t i o n a l  a l g e b r a ,  qBE, 
and SEQUEL, I am c o n v i n c e d  t h a t  even f o r  e d u c a t e d ,  
p r s g r a l m l i n Q - o r i a n t a d  u s e r s  w i t h  I f a i r  amount  Of  
e x p e r i e n c e  in  l e a r n i n g  i formalL q u e r y  Languaca ,  t h e  Tea 
sys~e l l  o f f e r s . s i g n i f i c a n t  a d v a n t a g e s  o v e r  f o r m a l  q u e r y  

~anguages in  r e t r i e v i n g  d a t a  q u i c k l y  and c o r r e c t l y .  
T h i s  r e m a i n s  t o  ba p r o v e d  ( o r  d i s p r o v e d )  by c o n d u c t i n g  
a p p r o p r i a t e  f o r m a l  e x p e r i m e n t s .  
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