
UC Merced
Proceedings of the Annual Meeting of the Cognitive Science 
Society

Title
Simple+Robust = Pragmatic: A Natural language Query Processing Model for Card-type 
Databases

Permalink
https://escholarship.org/uc/item/1sz0784h

Journal
Proceedings of the Annual Meeting of the Cognitive Science Society, 14(0)

Authors
Arita, Seigou
Shimazu, Hideo
Takashima, Yosuke

Publication Date
1992
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/1sz0784h
https://escholarship.org
http://www.cdlib.org/


S i m p l e - h R o b u s t  =  P r a g m a t i c : 

A N a t u r a l  L a n g u a g e Q u e r y P rocess in g M o d e l 

fo r  C a r d - t y p e D a t a b a s e s 

Seigo u Arit a Hide o Shimaz u Yosuk e Takashim a 

C &C Informatio n Technolog y Researc h Laboratorie s 

N EC Corporatio n 

l-l,Miya2ak i  4-chome ,  Miyamaie-ku,Kawasaki,Kanagaw a 21 6 Japa n 

ajita%joke.cl.nec.co .  jp@uunet.uu.ne t 

A b s t r a c t 

Read users' queries to databases written in their nat-

ura l  languag e ten d t o b e extra-grammatical ,  erro -

neou s and ,  sometime s jus t  a  sequenc e o f  keywords . 

Sinc e mos t  conventiona l  natura l  languag e interface s 

ar e semtnaiural ,  the y canno t  trea t  suc h rea l  querie s 

ver y well .  Thi s pape r  propose s a  ne w natura l  lan -

guag e quer y interpretatio n model ,  name d S I M P L A . 

Becaus e th e mode l  ha s a  keyword-base d parsin g 

mechanism ,  i t  i s  ver y robus t  t o cop e wit h extra -

grammatica l  sentences .  Th e stron g keyword-base d 

parsin g capabilit y i s  ver y dependen t  upo n it s  tar -

get  database' s bein g a  "card''-type .  S I M P L A pro -

vide s severa l  operator s t o defin e periphera l  knowl -

edge ,  regardin g th e targe t  database .  Suc h periph -

era d knowledg e i s store d virtuall y i n part s o f  th e tar -

get  ''card"-typ e database .  Sinc e th e targe t  databas e 

wit h th e periphera l  knowledg e remain s •'card"-type , 

S I M P L A doe s no t  decreas e it s robus t  natura l  lan -

guag e processin g capability ,  whil e i t  embodie s th e 

abilit y t o respon d t o question s concernin g periph -

era l  questions . 

1. Introduction 

As the number of commercial databases increases, 

th e expectation s o f  ordinar y people ,  wit h regar d 

t o pragmati c natura l  languag e (NL )  interfac e t o 

databases ,  ar e increaising .  Thoug h man y researc h 

eflFort s o n use r  interfaces ,  includin g men u system s 

and friendl y c o m m a n d language ,  ar e running ,  the y 

ar e stil l  unnatura l  t o ordinar y people . 

M a ny researc h effort s o n N L interface s hav e 

als o bee n implemente d fo r  mor e tha n 2 0 year s 

(Winograd ,  1977)(Simmons ,  1970)(Hendri x e t  al. , 

1978)(Tennant ,  1981) .  Som e o f  them ,  lik e IN -

T E L L E CT (Shneiderman ,  1987) ,  hav e bee n use d i n 

rea l  busines s applications .  However ,  the y stil l  hav e 

onl y semmatura l  languag e processin g capabilities . 

Most  conventiona l  N L interfac e system s canno t 

trea t  querie s tha t  ar e writte n reaJl y naturally .  Rea l 

users '  querie s t o databases ,  writte n i n thei r  natu -

ra l  language ,  ten d t o b e extra^grammatical ,  erro -

neou s and ,  sometime s jus t  a  sequenc e o f  keywords . 

A fe w researc h effort s (Carbonel l  e t  al. ,  1984 )  hav e 

been strugglin g wit h extra-grammaticaUty .  How -

ever ,  the y hav e no t  ye t  succeede d i n copin g wit h 

suc h rea l  queries . 

Thi s pape r  propose s a  ne w natura l  languag e 

quer y interpretatio n model .  Becaus e th e mode l  ha s 

a keyword-base d parsin g mechanism ,  i t  i s  ver y ro -

bus t  t o cop e wit h extra-grammatica l  sentences .  Th e 

propose d natura l  languag e interfac e model ,  S IM -

P L A ( S I M P l e Languag e Analyzer) ,  ha s th e follow -

in g characteristics : 

•  Parsin g i s keyword-based : 

S I M P L A extrjM:t s onl y keyword s fro m a n inpu t 

sentence ,  an d generate s it s interpretatio n fro m 

th e extracte d keywords .  Therefore ,  th e pars -

in g i s ver y robus t  t o extra^grammatica l  expres -

sions .  Eve n a  sequenc e o f  keywords ,  a s a n inpu t 

sentence ,  ca n b e correctl y interpreted . 

• Operators are provided to define peripheral 

knowledg e an d t o pu t  i t  int o a  targe t  "card" -

typ e databas e virtually : 

S I M P L A ca n retriev e appropriat e dat a fro m it s 

targe t  "card"-typ e database ,  a s th e respons e t o 

a natura l  languag e query .  N L interfac e mus t 

respon d t o querie s whic h ar e no t  jus t  a  direc t 

dat a retrieva l  o f  th e tairge t  database ,  bu t  ar e 

concernin g questions .  T o interpre t  am d repl y 
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t o suc h extende d questions ,  th e N L interfac e 

must  hol d periphera l  knowledg e fo r  th e targe t 

database .  I n S I M P L A ,  severa l  operator s ar e 

provide d t o defin e suc h knowledge .  However , 

th e stron g capabilit y  o f  S IMPLA' s keyword -

base d parsin g i s ver y dependen t  upo n it s tar -

get  database' s bein g "card"-type .  So ,  S I M P L A 

hold s suc h knowledg e a s i f  i t  wer e place d i n 

a par t  o f  th e targe t  "card"-typ e database .  I t 

look s lik e th e targe t  database s ar e extended , 

but  th e extensio n i s virtual .  Th e author s cal l 

th e extende d databas e a  virtua l  database . 

Sinc e th e for m o f  th e targe t  databas e remain s 

"card"-type ,  S I M P L A doe s no t  decreas e it s 

robus t  natura l  languag e processin g capability , 

whil e S I M P L A embodie s th e abilit y  t o respon d 

t o periphera l  questions . 

Section 2 shows an example that provides the con-

cept  regardin g ho w S I M P L A processe s a  query .  Sec -

tio n 3  describe s notion s o f  labe l  bas e an d vocabulaur y 

space .  Sectio n 4  illustrate s th e algorith m fo r  inter -

pretin g queries .  Sectio n 5  explain s knowledg e rep -

resentatio n fo r  domain-oriente d thesauru s throug h 

th e virtuz J extensio n o f  targe t  databases . 

2. Basic SIMPLA Idea 

SIMPLA's interpretation mechanism is novel. SIM-

P LA analyze s querie s usin g muc h simple r  gram -

mar  tha n tha t  involve d i n conventiona l  linguisti c 

approaches . 

First ,  loo k a t  th e proces s fo r  interpretin g th e fol -

lowin g sampl e quer y toward s a  sampl e databas e 

"worl d handbook" ,  show n i n Figur e 1 .  I t  pro -

vide s th e concep t  regardin g ho w S I M P L A interpret s 
querie s (Arit a e t  al ,  1991) . 

f 
Natio n Are a Popuiatio a Capita l  lanEiiag e 

Korea 9901 6 4238 0 Seou l  Kore a 
Canada 997613 9 262S 0 Otuw a Eaglishi=iaid i 

Japan 37780 1 12312 0 Toky o Japanes e 

-«v 

Figur e 1 :  Worl d handboo k 

SI :  "Wher e i s th e capita l  o f  Canada? " 

When SI is given to SIMPLA, it extracts only key-

word s fro m th e sentence .  Here ,  th e keyword s ar e 

"capital "  an d "Canada" .  "Capital "  i s  a n attribut e 

name.  "Canada "  i s a  valu e o f  th e "nation "  attribut e 

i n a  record .  S I M P L A construct s th e meanin g of  thi s 

sentence ,  usin g onl y thes e bit s o f  information .  SIM -

P L A searche s th e targe t  databas e fo r  th e record s 

whose "nation "  attribut e ha s th e value ,  "Canada" , 

then ,  get s th e valu e of  th e "capital "  attribut e fo r 

th e extracte d records .  I n thi s case ,  a  record ,  whic h 

include s th e attribut e valu e "Canada" ,  i s  th e secon d 

record .  A  valu e fo r  th e attribut e n a m e "capital "  fo r 

th e secon d recor d i s "Ottawa" .  So ,  "Ottawa "  i s a n 

output . 

Lik e th e abov e example ,  mos t  o f  thos e querie s fal l 

int o th e S E L E C T - F R O M - W H E RE typ e querie s i n 

SQL.  S I M P L A regard s al l  th e querie s a s S E L E C T -

F R O M - W H E RE instructions . 

Thus ,  th e proces s ha s bee n implemente d i n a  key -

wor d base d manner .  Th e abov e proces s i s toleran t 

t o extra-grammatica l  queries .  T h e algorith m i s fa r 

mor e easil y implemente d than ,  th e one s usin g con -

ventiona l  linguisti c approaches . 

S IMPLA' s actua l  mechanis m i s mor e complex . 

I t  include s th e notio n o f  a  virtua l  database .  Th e 

virtua l  databas e i s a  virtuall y extende d targe t 

databas e wit h thesaurus .  First ,  S I M P L A analyze s 

an inpu t  quer y a s a  quer y targete d t o th e virtua l 

database ,  an d generate s it s interna l  representation . 
Then ,  i t  translate s th e representatio n t o th e rea l 

quer y conunan d t o th e actua l  databas e managemen t 

system . 

3. Label Base And Vocabulary-
S p a c e 

SIMPLA regards a query as a sequence of descrip-

tion s o n a  relationshi p betwee n a n atihbut e nam e 

and U s value .  Fo r  instance ,  th e S I  sentence,"Wher e 

i s th e capita l  o f  Canada "  ar e regarde d a s a  sequenc e 

of  descriptions :  (1 )  "capital "  i s  a n attribut e nam e 

wit h n o attribut e valu e assigne d i n th e query .  (2 ) 

"Canada "  i s equa l  t o th e valu e o f  "nation" .  O n thi s 

semantic ,  whic h pair s o f  a n attribut e n a m e an d it s 

valu e ar e existin g i n a  targe t  databas e for m th e mos t 

basi c information .  I n S I M P L A ,  suc h informatio n i s 

prepare d i n labe l  bas e an d vocabular y space . 

Labe l  bas e i s a  se t  o f  basi c pair s o f  binar y reten -

tion : 

basic-pair(Attribute, Value). 

Here, "Attribute" and "Value" indicate an attribute 

name an d a n attribut e valu e i n a  targe t  database , 

respectively .  Vocabular y spac e i s a  se t  o f  vocabu -

lar y pair s o f  binar y relatio n : 

vocabulary-pair (VirtualAttribute, 

VirtualValue) . 
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Here ,  "VirtualAttribute "  an d "VirtualValue "  indi -
cat e a n attribut e n a m e an d a n attribut e valu e i n a 
virtua l  database ,  respectively .  Correspondence s be -
twee n basi c paur s i n labe l  bas e an d vocabular y pair s 
i n vocabular y spac e ar e give n i n anchor .  Fo r  exam -
ple ,  labe l  base ,  vocabular y spac e an d ancho r  o f  th e 
"worl d handbook "  i n Figur e 1  ar e show n i n Figur e 2 
an d i n Figur e 4 ,  respectively . 

Virtua l  da tabas e i s a n imag e o f  th e database , 
whic h i s  see n b y S I M P L A ,  wit h vocabular y spac e 
i n plac e o f  labe l  bas e (Figur e 5) .  S I M P L A ' s parse r 
refer s t o vocabular y spac e i n orde r  t o determin e tha t 
an inpu t  wor d i s  eithe r  a n attribut e n a m e o r  a n 
attribut e value .  A n attribut e n a m e an d a n attribut e 
valu e respectivel y appea r  a s a  lef t  componen t  an d a 
righ t  componen t  i n a  vocabular y pai r  i n vocabular y 
space .  Thi s i s th e forma J definitio n fo r  a n attribut e 
n a me an d a n attribut e valu e i n S I M P L A : 

attribute jiame(AttributeMaffle) 
: -  vocabular y .pai r  (AttributeNaDfl ,  _ ) . 

attribute.value(AttributeVaLlue) 
: -  vocabulary_pair(-.AttributeValuo) . 

For example, with vocabulary space in Figure 4 in 
plac e o f  labe l  bas e i n Figur e 2 ,  th e targe t  databas e 
seems t o hav e "east/west "  an d "populatio n density " 
attributes . 
Because ,  th e at t r ibutej iameCeast /west ' )  an d 
attributejiaine('populatio n density' )  hol d i n 
tha t  definition .  So ,  th e databas e appear s t o hav e 
mor e attribute s tha n reall y existin g one s ,a s "vir -
tua l  worl d handbook" ,  show n i n Figur e 3 . 

4.  S I M P L A ' s Structur e 

SIMPLA's structure is shown in Figure 6. First, 

Parse r  translate s th e user' s quer y int o virtua l 

form .  Second ,  Realize r  translate s th e virtua l  for m 

t o rea l  form .  Finally ,  Generato r  generate s a  ra w 

retrieva l  for m fro m th e give n rea l  for m ,  whic h i s 

executabl e b y th e targe t  databas e system . 

Bot h virtua l  for m an d rea l  for m ar e sequence s o f 

units .  Uni t  show s th e relatio n betwee n a n attribut e 

name an d value . 

Parser 

Parser translates a query to a virtual form, with 

referenc e t o vocabular y space ,  a s follows :  (1) .  T o 

extrsu: t  a  sequenc e o f  relationa l  words ,  attribut e 

names an d attribut e value s fro m th e quer y throug h 

referenc e t o vocabular y space .  (2) .  T o appl y simpl e 

(luuioiiJCorea )  (ulionjipan )  {Dalian.Caii>da ) 
(«re«,99016 )  (ue.,9976139 )  (««OT7801 ) 
(po()uUDoa.423gO )  (populilioii>250 ) 
(popuUtioa.123120 )  (c«piuL3eouJ )  (capiKlOlUwi ) 
(capiUl,Tokyo )  (linguagcKoreao )  (Uuipngr.Finliih ) 
(luiguaceĵ rench )  (linguige,Jipuie«e ) 

F i g u r e 2 :  L a b e l  b a s e 

Nuio n 

Kore a 
Cuua i 

Japa n 

Easl/wa l  Are a Populatio o Pop.densit y Capila J 

Eai t  9901 6 4238 0 0.42 8 Smu l 
West  997613 9 262S 0 0.00 3 Oaaw a 
East  3T780 1 12312 0 0.32 6 Toky o 

> 
Languag e 

Korea n 
EnglBhjTEDc h 

Japaoc M 

F i g u r e 3 :  V i r t u a l  w o r l d h a n d b o o k 

(eas(Acest,east )  (ea$t/we$t,wes( ) 
Cpopulado o denfity' ,  number ) 
(nabonJCorea )  (natioiUapan ) 

(naliooJCoiea )  -.̂. ^ 
(nauonjapan )  ^ - « / - « « ^ ) 

Vocabular y spac e \ 

just as in label base 

(nalion,Caaada ) 
(populalioD^ )  ̂̂ ^ 
(•rea,y) ^ ' 

><eatt/weM,wea ) 

K'populalia n deasity' ,  lUy ) 

Ancho r  (idenlia l  mappin g omioed ) 

Figure 4: Vocabulary space and anchor 

Databas e 
I  I 
!  Vutua J ditibtf f  J 

(  Labelbas e U  (Vocabular y spac e ) 
'^  ^  Ancho r  V  / 

Figur e 5 :  Virtuaiizatio n b y  vocabular y spac e an d 
ancho r 

Vocabular y 
SpKS 

Sinunpl e 
Grammar 

Ancfao r Bae 

»»» 
>(vma )  i {  RealUe r  )  • (  Gtaemo r  )  • 

• » Vaamibt m tti m "̂ Rjm.nlh ™ 

Figure 6: SIMPLA's structure 
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parse(n )  - > D-
parse([Uni t  |  Units] ) .  gen_unit(Unit) ,  parse(Units) . 

gen_unit(unit(Type,Name.Value) )  -- > 
[attribute_name(Name),attribute_value(Value),relational(Type,R)] , 
(vocabulary_pair(Name.Value)) .  (1 ) 

gen_unil(unit(Type,Name,Value) )  > 
[attribute_value(Value),relational(Type,R),attribute_name{Name)] , 

{vocabulary_pair(Name,Va)ue)l .  (2 ) 
gen_unit(unit(eq,Name,Value) )  - > 

(attribute_name(Name),attribute_value(Value)] , 
{vocabulary_pair(Name,Value)) .  (3 ) 

gen_unrt(unit(eq,Name,Value) )  -- > 
[attribute_value<Value),anribute_name(Name)] , 
{vocabulary_pair(Name,Value)} .  (4 ) 

gen_unit(unit(eq,Name,Value) )  - > 
lattribute_value(Value)l , 
{v(x:abulary_pair(Name,Value)) .  (5 ) 

gen_unit(unit(eq,Name,_) )  -- > 
[attribute_name (  Name)] , 
{vocabulary_pair(Name,Jl .  (6 ) 

Figure  7: SIMPLA's simple grammar 

g r a m m ar  t o th e sequenc e i n orde r  t o obtai n th e vir -

tua l  form .  R e l a t i o n a l  w o r d describe s a  relatio n 

betwee n a n attribut e n a m e a n d it s vale . 

re lat ionaKgtr , 

relational(sml , 

"greate r  t h a n " ) . 
"smal le r  t h a n " ) . 

The simpl e gramma r  i s a  se t  o f  rule s use d t o trans -

for m a  sequenc e o f  relationa l  words ,  attribut e name s 
and attribut e value s int o a  virtua l  form .  Som e o f 

thes e rule s ar e show n i n Figur e 7 ,  i n D C G style . 

For  instance ,  gen.uni t  (1 )  means :  i f  attribut e 

name Name,  attribut e valu e Valu e an d relationa l 

wor d R  fo r  categor y Typ e appeci r  a t  th e to p o f  th e 

sequenc e an d i f  (lame ,  Value )  appear s i n th e vo -

cabular y spac e a s a  vocabular y pair ,  the n gener -
at e uni t  (Type ,  Naune ,  Value) .  Th e res t  o f  th e se -

quenc e ar e processe d i n th e sam e way .  Th e numbe r 

of  applie d rule s ar e equa l  t o th e numbe r  o f  gener -

ate d units .  Parser' s outpu t  i s virtua l  form ,  whic h i s 

a sequenc e o f  thos e units . 

For  instance ,  loo k a t  th e proces s o f  parsin g th e 

followin g query : 

S2:"List languages in the East." 

First, the query is filtered with vocabulary space 

int o a  sequence : 

[attribute-name(language), 

attribute-value(east)] . 

Second ,  th e simpl e gramma r  i s applie d t o th e se -

quence .  Th e gen.uni t  (6 )  matche s th e to p o f  th e 

sequence : 

gen_unit(virtual-unit(eq, language, _)) 

•— [attributejiame(language) ] 

and vocabulary pair (Ismguage, _) belongs to the vo-

cabular y spac e ̂ .  So ,  uni t  uni t  (eq ,  language ,  _ ) 

i s generated .  Similarly ,  b y gen.uni t  (5 )  i s applie d t o 

th e res t  o f  th e sequenc e [attribute.v3Llue(ea8t)] , 

uni t  unit(eq ,  east/vest ,  east )  i s  generated . 

Thus ,  Parse r  output s virtua J form : 

Cunit(eq, language, .), unit(eq, 

east/vest ,  east) ] . 

Realizer 

Since a virtual form may include "virtual" attribute 

names o r  value s (a s "east/west "  i n th e abov e exam -

ple) ,  virtue d for m mus t  b e realize d t o rea l  for m b y 

Realizer .  Realizatio n o f  virtua l  for m t o rea l  for m i s 
accomplishe d b y realizin g eac h uni t  i n virtua l  form . 

Th e uni t  realizatio n i s drive n b y anchor ,  whic h i s a 

m ap betwee n basi c pair s i n labe l  bas e an d vocabu -

lar y pjiir s i n vocabular y space .  Fo r  instance ,  th e vir -

tua l  for m [unit(eq ,  language ,  . ) ,  unit(eq ,  east/west , 

east) ]  i s  reahze d t o a  rea l  for m [unit(eq ,  language , 

. ) ,  unit(eq ,  nation ,  korea) ,  unit(eq ,  nation ,  japan)] , 

becaus e ancho r  i n Figur e 4  hold s a  mappin g 

' "  . "  indicate s a n uninstantiate d variable ,  jua t  a s i n Prolo g 
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Anchor :  (nation ,  Korea) ,  (nation ,  Japan ) 

—•  (east/west .  East ) 

Generator 

Finally, Generator translates real form into a re-

triev2 j  form ,  whic h i s executabl e b y th e targe t 

databas e system .  Uni t  i n rea l  for m generate s Select -

clause ,  i f  it s attribut e valu e remain s a n uninstanti -

ate d variable .  Othe r  unit s i n rea l  for m generat e 

Where-clause .  Fo r  instance ,  rea l  for m [unit(eq ,  lan -

guage ,  . ) ,  unit(eq ,  nation ,  Icorea) ,  unit(eq ,  nation , 

japam) ]  i s tretnslate d int o th e retrieva l  for m "SE -

L E CT languag e F R O M worldjiandboo k W H E RE 

natio n =  "Korea "  O R natio n =  •'Japan "  "  ,  i f  rep -

resente d i n SQL . 

S IMPLA doesn' t  completel y interpre t  al l  querie s 

correctly .  However ,  wit h emphasi s o n practica l 

use ,  SIMPLA' s targe t  i s t o interpre t  mos t  practi -

cal  querie s immediatel y an d robustly ,  avoidin g mak e 

th e mode l  to o naiv e an d to o larg e regardin g th e 

cos t  fo r  processin g ver y complicate d an d unusua l 

queries . 

5. Thesaurus 

This section describes how SIMPLA virtuaUzes a 

database .  Virtualizin g a  databas e i s jus t  generat -

in g vocabular y spac e an d ancho r  associate d t o th e 

database .  S IMPL A provide s severa l  operator s t o 

defin e a  schem a fo r  a  virtua l  database ,  a s th e ex -

tensio n o f  a n origina l  database .  Thes e operator s 

are : 

Name index operator 

na]ne_indez(Attribute ,  AttributaNaae) . 

To nam e a n attribut e Attribut e i n a  databas e 

as Attributelaae . 

Value index operator 

v<aue_index(AttributelIame ,  Value , 

Valuelame) .  T o nam e a  valu e Valu e fo r  a n 

attribut e AttributeNam e a s a  VedueName . 

Grouping operator 

grouping(A ,  {VI,...Vn} .  He«A ,  NewV) .  T o 

registe r  a  se t  o f  som e attribut e value s {VI , 

.. .  ,  Vn }  fo r  a n attribut e nam e A  a s a  ne w at -

tribut e valu e lew V fo r  a  (new )  attribut e nam e 

levA . 

Compound operator 

compouiid(A ,  {Al ,  ... .  An} ,  V) -  T o defin e 

a ne w attribut e A  usin g alread y define d at -

tribute s Al ,  .. .  ,  A n i n a  database ,  wher e V 

i s a n expressio n tha t  define s A . 

Usin g a  nam e inde x operato r  an d a  valu e inde x oper -

ator ,  th e natura l  languag e interfac e designe r  ca n as -

sig n natura l  languag e fragment s t o eac h correspond -

in g bi t  o f  dat a i n th e database .  B y usin g a  group -

in g operator ,  th e designe r  ca n alig n th e databas e 

attribute s int o a  hierarchy .  B y a  compoun d oper -

ator ,  th e designe r  ca n for m association s fo r  th e at -

tributes .  Fo r  example ,  regardin g th e "Worl d hand -

book "  database(Figur e 1) ,  th e operator s i n Figur e 8 

can b e implemented ,  s o tha t  th e virtua l  databas e 

"Virtua l  worl d handbook"(Figur e 3 )  i s obtained . 

naineJnd6x(Any ,  Any) .  (10 ) 
valueJndex(Attribut9Name ,  AnyValue ,  AnyValue) .  (11 ) 
group(nation ,  (korea ,  japan) ,  'east/wesf ,  east) .  (12 ) 
group(nation ,  {canada) ,  'easVwesf .  west) .  (13 ) 
compoundCpopulatio n density' ,  {population ,  density) ,  /) .  (14 ) 

Figure 8: The "virtual world handbook" definition 

Virtualizin g Databas e b y Vocabular y 
Spac e 

Here, virtualizing operators, defined in the previous 

section ,  ar e implemente d a s operation s o n vocabu -

lar y space . 

First ,  labe l  bas e i s constructe d usin g nam e inde x 

operato r  an d valu e inde x operator .  I n th e "Worl d 

handbook "  case ,  operator s (10 )  an d (11 )  hav e bee n 

applied ,  i n Fig8 .  Becaus e the y specif y nothin g spe -

cial ,  labe l  bas e consist s o f  al l  pair s o f  attribut e 

names an d attribut e values .  Tha t  is ,  th e labe l  bas e 

fo r  th e "Worl d handbook "  i s a s show n i n Figur e 2 . 

An initia J stat e o f  vocabular y spac e i s equa l  t o labe l 

base ,  whe n th e ancho r  i s trivial . 

Anchor: vocabulary^air(A,V) 

—» bastc-patr(A ,  V ) 

The grouping operator and the compound opera-

to r  modif y vocabular y spac e an d anchor . 

Th e groupin g oper -

ato r  grouping C A ,  {Vl,...,Vn} ,  He«A .  •••V )  op -

erate s o n vocabular y spac e an d anchor ,  a s follows : 

(1) .  T o ad d vocabular y pai r  (lewA ,  MesV )  t o vocab -

ular y spac e V S .  (2) .  T o defin e th e imag e fo r  ancho r 

Ancho r  versu s th e abov e vocabular y pai r  ,  a s fol -

lows : 

Anchor: vocahularyjpair(NtwA, NewV) 

- ^  basic.patr(A ,  {Vi,...,V„} ) 
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(Th e right-han d sid e mean s tha t  attribut e nam e A 

take s an y on e o f  Vi,... ,  V „  a s a  value) . 

I n "Worl d 

handbook "  case ,  operato r  (12 )  grouping(n«tion , 

{korea ,  japan} ,  east/vast ,  east )  i s  applie d i n 

Figur e 8 .  I t  add s vocabular y pai r  (east/west ,  east ) 

t o th e vocabular y spac e V S .  Th e ancho r  imag e fo r 

thi s pai r  i s  a s follows : 

Anchor: vocabularyjpair(east/west, east) 

—•  bastcpatrfnatton ,  {korea ,  japan} ) 

The compound op-

erato r  coinpound(A ,  {Al ,  ... .  An} ,  ̂ )  operate s 

on vocabular y spac e an d ancho r  a s follows :  (1) .  T o 

add vocabular y pai r  (A ,  X )  havin g th e firs t  argu -

ment  A  a s a n attribut e nam e an d a  variabl e X  a s a n 

attribut e valu e t o vocabular y spac e V S .  (2) .  T o de -

fine  th e imag e fo r  ancho r  Ancho r  versu s th e abov e 

vocabular y pau r  ,  b y th e res t  o f  th e argument s a s 

follows : 

Anchor: vocabritary.pair(A, X) 

- ^  basicpatr(tJ;{Ai, .  . . ,An),X ) 

In "World handbook" case, 

operato r  (14 )  compound('populatio n density' , 

{population ,  density} ,  / )  i s  applie d i n Fig -

ur e 8 .  I t  add s vocabular y pai r  ("populatio n den -

sity" ,  X )  t o vocabular y spac e V S .  Th e ancho r  im -

age fo r  thi s pai r  i s  a s follows : 

Anchor: vocabularyjpair('population den-

sity' ,  X ) 

—*  basicpair(population/density ,  X ) 

After processing all operators displayed in Fig-

ur e 8 ,  S I M P L A get s vocabular y spac e an d anchor , 

as illustrate d i n Figur e 4 . 

Conclusion 

In this paper, the authors described SIMPLA, a 

new natura l  languag e quer y processin g model ,  sin d 

it s implementation .  S I M P L A ha s a  ver y simpl e 

parsin g mechanis m augmente d wit h th e notio n o f 

a virtua l  database .  S I M P L A ca m interpre t  extra r 

grammatica l  sentence s a s wel l  a s ordinar y natu -

ra l  languag e sentences .  I t  eve n accept s jus t  a  se -

quenc e o f  keywords ,  a s a n inpu t  sentence .  There -

fore ,  S I M P L A ca n b e place d amon g conventiona l 

natura l  languag e processin g model ,  comman d lan -

guag e interpreter ,  an d keyword-base d informatio n 

retrieva l  model . 

Of  course ,  th e linguisti c capabilit y  fo r  S I M P L A 

i s no t  a s stron g a s conventiona l  N L systems ,  whic h 

accep t  predicte d semtnatura l  languag e descriptions . 

However ,  i n th e rea l  applications ,  SI M FLA' » hybri d 

interpretatio n abilit y  i s  mor e pragmati c fo r  conven -

tiona l  natura l  languag e processin g model ,  c o m m a n d 

languag e interpreter ,  an d keyword-base d informar -

tio n retrieva l  model .  User s ca n generat e querie s i n 

multi-style .  I f  a  use r  ca n no t  generat e a  natura l  lan -

guag e query ,  whic h S I M P L A ca n interpre t  correctly , 

he/sh e jus t  make s a  sequenc e o f  keywords ,  instead . 

S I M P L A m a y accep t  th e sequenc e appropriately . 

Th e SIMPLA' s respons e tim e i s faste r  tha n tha t 

fo r  a  conventiona l  N L interface ,  becaus e S IMPLA ' s 

processin g wor k loa d i s fa r  lighter ,  compare d wit h 

th e full y parsin g approach .  Accordin g t o earl y ex -

perimenta l  results ,  th e respons e tim e fo r  a  quer y t o 

a database ,  whos e siz e i s mor e tha n 250 0 records , 

was les s tha n tw o seconds ,  implemente d o n Quintus -

Prolog ,  o n Sparc-station-1 . 

Givin g u p a n attemp t  t o proces s ver y complicate d 

and unusua l  queries ,  S I M P L A ha s gaine d robus t 

abilit y t o interpre t  mos t  o f  simpl e querie s imme -

diatel y an d correctly .  Now ,  t o interpre t  eve n thos e 

unusua l  querie s efficiently ,  th e author s ar e tryin g 

t o combin e Case-base d metho d wit h thi s approac h 

(Shimaz u e t  al ,  1991)(Shimaz u e t  al ,  1992) . 
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