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Abstrac t 

Traditiona l  Cognitiv e Scienc e ha s studie d variou s 
cognitiv e component s i n isolation .  Ou r  projec t  at -
tempt s t o alleviat e som e o f  th e problem s wit h thi s 
separatio n b y focusin g o n th e rol e o f  proble m solv -
in g i n languag e comprehension .  Specifically ,  th e 
K A projec t  integrate s si x area s o f  curren t  investi -
gatio n i n Cognitiv e Science :  knowledg e represen -
tation ,  m e m o r y organization ,  languag e compre -
hension ,  knowledg e acquisition ,  proble m solving , 
an d contro l  architectures .  W e ar e developin g a 
model-base d tex t  interpretatio n an d knowledg e ac -
quisitio n syste m which ,  whe n completed ,  wil l  b e 
abl e t o rea d an d interpre t  description s o f  physica l 
devices ,  construc t  model s o f  th e devices ,  an d us e 
th e acquire d model s t o solv e nove l  desig n prob -
lems .  Thi s pape r  present s thre e area s i n whic h w e 
use proble m solvin g t o constrai n natura l  languag e 
understanding :  (1 )  th e us e o f  menta l  model s a s 
a foundatio n fo r  bot h proble m solvin g an d natu -
ra l  languag e understanding ,  (2 )  th e us e o f  desig n 
experienc e t o influenc e th e understandin g process , 
an d (3 )  th e us e o f  th e desig n proces s t o establis h 
th e cos t  o f  linguisti c decisions . 

G o a l s a n d M o t i v a t i o n s 

The cognitive abilities which comprise "human in-
telligence "  ar e surel y mor e tha n a  collectio n o f 
independen t  function s (e.g. ,  perception ,  learning , 
proble m solving ,  languag e comprehension) .  The y 
ar e a  se t  o f  facultie s whic h combin e t o for m a 
tightl y integrate d syste m i n whic h eac h compo -
nen t  relie s o n other s i n orde r  t o functio n mos t 
effectively .  Traditiona l  Cognitiv e Science ,  how -
ever ,  ha s primaril y studie d the m i n isolation ,  with -
out  regar d t o ho w th e individua l  component s m a y 
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use th e knowledg e o r  processe s commonl y associ -
ate d wit h othe r  components .  Fo r  example ,  muc h 
of  th e researc h o n proble m solvin g ha s focuse d 
on knowledge-base d method s fo r  solvin g comple x 
problem s withou t  regar d t o th e perceptua l  o r  lin -
guisti c processe s involved .  Similarly ,  wor k o n nat -
ura l  languag e understandin g typicall y view s th e 
languag e understande r  a s a n entit y unt o itsel f  an d 
ignore s ho w languag e i s  used .  W e believ e tha t 
robus t  theorie s wil l  onl y emerg e b y studyin g sev -
era l  area s together ,  thereb y sufficientl y constrain -
in g ou r  theories . 

Our  researc h attempt s t o alleviat e th e artificia l 
separatio n betwee n cognitiv e component s b y in -
tegratin g proble m solvin g an d languag e under -
standin g i n term s o f  th e knowledg e representation s 
an d reasonin g method s the y use .  Proble m solv -
in g play s a  crucia l  rol e i n understandin g natura l 
language .  Specifically ,  understandin g requiremen t 
specification s writte n i n natura l  languag e require s 
a proble m solvin g contex t  i n whic h reasonin g de -
cision s ca n b e linguisti c decisions .  Ou r  wor k ex -
plore s ho w th e introductio n o f  a  proble m solvin g 
tas k change s th e linguisti c problem s encountere d 
by th e understander . 

Our  theor y contend s tha t  (1 )  th e us e o f  menta l 
model s i n th e tas k o f  desig n form s a  well-define d 
targe t  spac e fo r  linguisti c output ,  (2 )  desig n ex -
perienc e provide s exempla r  interpretation s whic h 
greatl y influenc e th e understandin g process ,  an d 
(3 )  th e desig n proces s establishe s th e utilit y  (cost ) 
of  linguisti c decisions .  Th e K A projec t  i s  cur -
rentl y addressin g thre e issues :  ambiguit y reso -
lution ,  compensatio n fo r  underspecification ,  an d 
th e remova l  o f  irrelevan t  detail s fro m considera -
tion .  W e predic t  tha t  (1 )  peopl e prefe r  familia r 
interpretation s eve n thoug h alternativ e interpre -
tation s ar e plausible ,  (2 )  peopl e selec t  interpreta -
tion s whic h entai l  th e leas t  reasonin g effort ,  an d 
(3 )  peopl e pas s ove r  irrelevan t  informatio n an d ex -
trac t  onl y th e detail s necessar y t o complet e thei r 
menta l  models . 
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Th e Communicatio n Ga p 

Research in natural language understanding has 
create d a  numbe r  o f  potentiall y  artificia l  task s 
(e.g. ,  syntacti c parsing )  becaus e th e wor k ha s beo n 
performe d i n isolation .  Rea l  worl d task s i)rovid« ' 
a contex t  whic h refocuse s m a n y o f  th e linguisti c 
problem s tha t  hav e bee n centra l  t o th e field. 

Nevertheless, the general problem still remains; 
writte n languag e produce s a  communicatio n ga p 
becaus e th e autho r  o f  a  tex t  ofte n provide s som e 
of  th e detail s an d expect s th e reade r  t o fill  i n th e 
rest .  T h e author' s omission s ar e typicall y unin -
tentiona l  an d resul t  fro m th e inheren t  difficultie s 
of  communicatin g i n natura l  language .  Thi s prob -
le m i s furthe r  complicate d whe n dealin g wit h re -
quiremen t  specifications .  Thre e characteristic s o f 
thi s genera l  proble m ar e o f  particula r  interest :  (1 ) 
specification s writte n i n natura l  languag e ar e in -
complete ,  (2 )  th e well-forme d structure s tha t  lan -
guag e provide s ar e ambiguou s i n th e targe t  do -
main ,  an d (3 )  irrelevan t  informatio n i s given .  Th e 
K A projec t  addresse s th e followin g specifi c  prob -
lems . 

1. Ambiguity may occur at several levels. There-
fore ,  requiremen t  specification s writte n i n natu -
ra l  languag e m a y specif y a  se t  o f  devices ,  rathe r 
tha n a  single ,  unambiguou s device ,  becaus e am -
biguit y allow s fo r  severa l  interpretations . 

2.  Natura l  languag e m a y underspecif y th e devic e 
t o b e designed .  Coheren t  understandin g re -
quire s inferrin g a  significan t  amoun t  o f  infor -
matio n whic h i s lef t  unspecifie d b y th e natura l 
languag e surfac e form . 

3.  Natura l  languag e specification s contai n irrele -
van t  informatio n whic h ca n detrac t  fro m a  clea r 
understandin g o f  wha t  i s t o b e provide d b y th e 
devic e bein g described .  Consequently ,  irrele -
van t  detail s ca n lea d t o ineflSciencie s i n th e de -
sig n process . 

The Tas k fo r  K A 

The long term goal of our work is to develop a 
model-base d tex t  interpretatio n an d desig n syste m 
calle d K A [Goe l  an d Eiselt ,  1991] ,  whic h accept s 
a requiremen t  specificatio n writte n i n Englis h an d 
produce s a  desig n whic h meet s th e specification . 
The desig n i s  expresse d a s a  structure-behavior -
functio n (SBF )  mode l  tha t  specifie s ho w th e struc -
tur e achieve s it s functio n [Chandrasekara n e t  al. , 
1993] .  Thi s pape r  focuse s o n th e proble m o f  inter -
pretin g inpu t  specifications . 

Figure 1 shows an oversimplified input specifica-
tio n whic h illustrate s som e o f  th e problem s ad -
dresse d b y th e K A project . 

This specification is lexically ambiguous. The 
wor d "input "  i s  use d t o describ e a n externa l  stim -
ulu s (i.e. ,  a  smal l  forc e o n th e switch )  rathe r 

Conside r  a  flashligh t  circuit .  T h e functio n o f 

th e circui t  i s t o p roduc e light .  T h e inpu t  i s a 

smal l  forc e o n th e switch .  T h e outpu t  i s ligh t 

o f  eightee n l u m e n s intensit y a n d blu e color . 

Figur e 1 :  Exampl e Requiremen t  Specificatio n 

tha n som e entit y (e.g. ,  a  substanc e lik e electric -
ity )  whic h i s consume d b y th e device .  Linguisti c 
knowledg e alon e i s insufficien t  t o resolv e suc h a m -
biguity .  I n th e contex t  o f  a  desig n task ,  however , 
a proble m solvin g reasoner ,  usin g it s knowledg e o f 
devices ,  coul d determin e tha t  " a smal l  force "  i s a n 
externa l  stimulus .  Specifically ,  th e us e o f  menta l 
model s base d o n a n ontolog y o f  device s effortlessl y 
guide s th e understande r  t o th e correc t  interpreta -
tion .  Therefore ,  th e targe t  spac e o f  S B F devic e 
models ,  th e desig n process ,  an d previou s desig n 
experienc e al l  contribut e t o resolv e ambiguity . 

The example above is incomplete because there 
i s n o mentio n o f  ho w th e devic e i s t o b e pow -
ered .  Therefore ,  th e descriptio n actuall y specifie s 
a desig n whic h use s batterie s a s wel l  a s a  desig n 
whic h plug s int o a n outlet .  Give n a  ric h se t  o f 
exemplars ,  however ,  i t  i s  possibl e t o exploi t  previ -
ous experienc e an d selec t  a  familia r  interpretatio n 
(namely ,  flashlights  us e batteries) .  Furthermore , 
shoul d simulatio n o f  th e desire d devic e produc e in -
consistencies ,  th e interpretatio n ca n b e modified . 
Such evaluatio n i s no t  possibl e withou t  proble m 
solvin g capabilities . 

Some of the information in the example text is ir-
relevan t  and/o r  redundant .  Statin g tha t  th e func -
tio n o f  th e circui t  i s t o produc e ligh t  i s  redundan t 
give n th e mor e complet e specificatio n o f  th e out -
put  whic h follow s furthe r  i n th e text .  Suc h infor -
matio n ca n b e filtered  fro m consideratio n i f  th e 
menta l  model s bein g use d d o no t  addres s thes e 
details . 

The output of KA is a design expressed as an 
S BF model .  A s mentione d above ,  w e ar e inter -
este d her e onl y i n th e interpretatio n o f  th e de-
sig n specification ,  no t  i n desig n proble m solving . 
KA' s interpretatio n o f  th e exampl e specificatio n i s 
a functiona l  descriptio n show n i n Figur e 4 . 

In order to map requirement specifications to func-
tiona l  descriptions ,  K A applie s bot h linguisti c an d 
proble m solvin g knowledg e t o mutuall y constrai n 
th e understandin g process .  Thi s effectivel y re -
solve s ambiguity ,  fills  i n missin g details ,  an d filters 
irrelevan t  informatio n fro m consideration .  I n thi s 
way,  th e K A syste m provide s a  robus t  contex t  i n 
whic h t o effectivel y communicat e i n natura l  lan -
guage . 
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K A Archi tectur e 

The architecture of KA is shown in Figure 2. 
The Capsulizer ,  Proposer ,  Filter ,  an d Semanti c 
Networ k hav e bee n modifie d fro m a  natura l  lan -
guag e understande r  calle d Atlas t  [Eiselt ,  1989] . 
The Retriever ,  Adapter ,  Storer ,  an d Cas e Memor y 
hav e bee n modifie d fro m a  proble m solvin g desig n 
syste m calle d Kriti k  [Goel ,  1991] . 
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Figur e 2 :  K A Syste m Architectur e 

At las t 

Eiselt's Atlast language understanding model 
Eiselt ,  1989 ]  i s show n o n th e lef t  sid e o f  Figur e 
2.  Th e Capsulize r  i s a n Augmente d Transitio n 
Networ k (ATN )  parse r  whic h produce s syntacti c 
structures .  Thes e unit s ar e sen t  t o th e Filte r  an d 
initia l  marker s ar e place d i n th e semanti c networ k 
(se e Charniak ,  Hendler ,  an d Norvi g [Charniak , 
1981 ;  Hendler ,  1986 ;  Norvig ,  1989 ]  fo r  a  discus -
sio n o f  marke r  passin g i n semanti c networks) .  Th e 
Propose r  generate s path s throug h th e networ k an d 
th e Filte r  use s a  se t  o f  metric s (heuristics )  t o se -
lec t  a n interpretation ;  a  subse t  o f  path s fro m thos e 
whic h hav e bee n proposed . 

The semantic network allows ATLAST to make in-
ference s an d provide s th e mediu m fo r  K A t o in -
tegrat e linguisti c an d desig n knowledge .  Atlas t 
has bee n designe d t o promot e erro r  recover y whic h 

allow s K A t o construc t  alternativ e interpretation s 
when Kriti k  identifie s problem s wit h Atlast' s 
output . 

Kritik 

Goel's Kritik [Goel, 1991] is a problem solver ca-
pabl e o f  designin g devices .  Th e syste m i s base d o n 
menta l  models—topographi c model s o f  physica l 
spaces ,  structure-behavior-functio n (SBF )  model s 
of  physica l  devices ,  an d causa l  model s o f  physi -
cal  processes .  KRITI K integrate s model-base d rea ^ 
sonin g wit h case-base d reasonin g b y groupin g th e 
variou s model s o f  a  devic e int o a  case .  Case s ar e 
indexe d b y a  functiona l  specificatio n o f  th e devic e 
[Goel ,  1992] . 

The right side of Figure 2 shows the functional 
component s o f  Kritik .  Give n a  functiona l  speci -
fication  o f  a  desire d design ,  th e Retrieve r  return s 
a se t  o f  case s whic h a t  leas t  partiall y  matc h th e 
specification .  Thes e case s ar e give n t o th e Adapte r 
whic h modifie s th e retrieve d desig n t o produc e th e 
desire d design .  Th e Store r  save s thi s desig n i n th e 
case memor y thu s acquirin g a  mode l  o f  th e ne w 
devic e fo r  late r  reuse . 

Th e K A Syste m 

Both Atlast and Kritik have been modified for 
th e K A syste m s o tha t  the y ca n communicat e 
wit h eac h other ;  th e tw o ar e n o longe r  stand-alon e 
systems .  Becaus e th e tw o system s us e diff'eren t 
form s o f  representatio n (ATLAS T use s a  seman -
ti c networ k an d Kriti k  use s frames) ,  Atlas t  ha s 
been modifie d t o produc e it s outpu t  i n th e for m o f 
frame s an d Kriti k  ha s bee n modifie d t o produc e 
networks .  Thes e change s hav e bee n achieve d b y 
usin g a  translato r  (show n i n Figur e 2 )  whic h per -
form s a  forma l  translatio n withou t  affectin g th e 
conten t  o f  th e representations . 

Control in the KA system is shared between At-
las t  an d Kritik .  I n addition ,  Atlast' s origina l 
semanti c networ k base d o n a n ontolog y o f  event s 
and actor s ha s bee n replace d b y Kritik' s ontolog y 
of  physica l  devices .  A s th e syste m develops ,  w e 
expec t  th e translato r  t o graduall y disappea r  an d 
th e K A syste m t o evolv e int o a  seamless ,  tightl y 
integrate d system . 

In the current version of KA, the semantic network 
reflect s Kritik' s ontolog y o f  device s (e.g. ,  struc -
ture ,  behavior ,  function ,  substances ,  components , 
fields).  Figur e 3  show s a  portio n o f  th e network . 
Thi s knowledg e allow s K A t o resolv e ambiguitie s 
and filter  irrelevan t  details .  Kriti k  contribute s t o 
th e understandin g proces s throug h it s knowledg e 
of  devices ,  whic h i s grounde d i n th e targe t  domain , 
but  thi s doe s no t  preven t  K A fro m constructin g 
al l  possibl e interpretations .  Thos e whic h fit  bes t 
wit h Kritik' s ontolog y ar e selecte d first,  bu t  oth -
er s ma y b e chose n late r  dependin g o n feedbac k 
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Figur e 3 :  Partia l  Semanti c Networ k i n K A 

fro m th e Retriever .  K A i s abl e t o d o thi s b y usin g 
Atlast' s erro r  recover y capabilities .  Therefore , 
Kriti k  add s conten t  an d biase s fo r  understand -
in g device s withou t  limitin g th e understander . 

give n t o th e Translato r  whic h produce s a  func -
tiona l  specificatio n t o b e use d a s a  memor y prob e 
by th e Retriever .  Figur e 4  show s th e functiona l 
specificatio n fo r  th e exampl e tex t  show n i n Figur e 
1.  Thi s translatio n i s performe d b y traversin g th e 
path s o f  th e interpretatio n an d filling  i n th e slot s 
of  a  frame . 

GIVEN: 

M A K E S: 

NI L 

S U B S T A N C E:  Ligh t 

Color :  blu e 

Intensity :  1 8 lumen s 

•" • 

K A Processin g 

Figur e 4 :  Kriti k  Functiona l  Specificatio n 

The Retrieve r  searche s KA' s cas e memor y an d re -
trieve s a  se t  o f  case s whic h a t  leas t  partiall y  matc h 
th e give n functiona l  specification .  Th e difference s 
betwee n th e desire d specificatio n an d thos e o f 
th e retrieve d case s ar e returne d t o th e Transla -
to r  whic h use s th e difference s t o ad d ne w marker s 
t o th e semanti c network .  Th e Propose r  an d Filte r 
use th e ne w informatio n t o produc e a n alternativ e 
interpretatio n whic h i s give n t o th e Translato r  an d 
th e cycl e repeats .  Th e retrieve d case s ar e give n t o 
th e Adapte r  whic h trie s t o modif y the m t o mee t 
th e desire d specification .  Onc e th e Adapte r  con -
struct s a  mode l  o f  th e desire d device ,  th e Store r 
save s th e mode l  a s a  ne w case . 

The K A syste m provide s a  partia l  solutio n t o th e 
thre e problem s discusse d i n sectio n 2 :  ambiguity , 
incompleteness ,  an d irrelevanc y o f  information .  I n 
short ,  ambiguit y  i s resolve d usin g Kritik' s ontol -
ogy alon g wit h feedbac k fro m th e desig n process , 
incomplet e specification s ar e filled  i n b y recallin g 
previou s design s fro m Kritik' s memory ,  an d ir -
relevan t  informatio n i s remove d b y applyin g Kri -
tik' s ontolog y wit h Atlast' s metrics . 

Using a set of six metrics (heuristics used to de-
termin e th e "goodness "  o f  a  path) ,  th e Filte r  eval -
uate s th e path s identifie d b y th e Proposer .  Th e 
path s whic h ar e selecte d b y th e Filte r  constitut e 
KA' s interpretatio n o f  th e text .  Thes e path s ar e 

Re la te d W o r k 

Language understanding systems have tradition-
all y use d knowledg e structure s t o guid e th e un -
derstandin g proces s (e.g. ,  Schan k an d Abelson' s 
script s [Schan k an d Abelson ,  1977]) .  I n addition , 
severa l  attempt s hav e bee n mad e t o integrat e nat -
ura l  languag e an d proble m solvin g usin g a  com -
mon representatio n fo r  bot h languag e compre -
hensio n an d reasonin g [Rieger ,  1976 ;  Simo n an d 
Hayes ,  1979 ;  Charniak ,  1981 ;  Wong ,  1981] .  Ou r 
wor k continue s i n thi s directio n b y applyin g Kri -
tik' s conten t  theor y t o th e understandin g process . 
The sam e menta l  model s ar e use d fo r  comprehen -
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sio n an d t o reaso n abou t  devices .  I n addition ,  th e 
projec t  focuse s o n redefinin g traditiona l  linguisti c 
problem s base d o n th e hypothesi s tha t  proble m 
solvin g contribute s t o languag e understanding . 

This research is inspired in part by Winograd's 
S H R D LU syste m [Winograd ,  1972] .  S H R D LU 
forme d plan s fo r  action s i n a  simulate d block s 
worl d base d o n it s interpretatio n o f  externa l  com -
mands expresse d i n English .  I t  explore d certai n 
interaction s betwee n languag e understandin g an d 
planning ,  an d demonstrate d th e methodologica l 
usefulnes s o f  exploitin g th e constraint s impose d 
by pljinnin g o n languag e understanding ,  an d vic e 
versa .  O f  course ,  S H R D LU als o suffere d fro m a 
number  o f  well-know n problems .  Fo r  example ,  i t 
assumed a  close d world ,  i t  represente d knowledg e 
procedurally ,  i t  lacke d th e capabilit y  o f  abstrac t 
recisoning ,  an d i t  als o lacke d sufficien t  contro l  ove r 
processing . 

The PROTEUS system [Ksiezyk and Grishman, 
1989] ,  comprehend s devic e failur e reports .  PRO-
TEUS,  however ,  di d no t  implemen t  diagnosi s an d 
repair .  Also ,  languag e understandin g i n PRO-
T E US i s mainl y drive n b y store d templates .  K A 
uses a  mor e genera l  theor y o f  language ,  embod -
ie d i n Atlast ,  an d als o doe s proble m solvin g vi a 
Kritik . 

Lebowitz's RESEARCHER [Lebowitz, 1983] reads 
natural-languag e text s i n th e for m o f  paten t  ab -
stracts ,  specificall y dis k driv e patents ,  an d up -
date s it s long-ter m memor y wit h generalization s 
made fro m thes e texts .  R E S E A R C H ER store s a 
generalize d representatio n i n it s memor y consist -
in g o f  a  topographi c mode l  o f  th e dis k drive .  RE -
SEARCHER'S emphasi s o n component s an d to -
pographi c relationship s leave s i t  unabl e t o buil d 
causa l  model s o f  th e mechanism s described .  I n 
othe r  words ,  R E S E A R C H ER effectivel y know s 
ho w a  dis k driv e i s constructed ,  bu t  no t  ho w i t 
works .  K A explicitl y  use s SB F model s tha t  cap -
tur e teleologica l  an d causa l  relationship s i n addi -
tio n t o topographica l  ones .  I n addition ,  alon g wit h 
menta l  models ,  K A use s Kritik' s episodi c knowl -
edge o f  particula r  desig n cases . 

Dyer, Hodges, and Flowers [Dyer et al., 1987] de-
scrib e E D C A,  a  conceptua l  analyze r  whic h serve s 
as a  natura l  languag e front-en d fo r  EDISON ,  a  de -
sig n proble m solver .  E D C A use s knowledg e o f  th e 
functio n o f  physica l  device s t o produc e a n episodi c 
descriptio n o f  a  device' s behavio r  a s describe d b y 
an inpu t  text .  Thi s episodi c descriptio n ca n the n 
be use d t o generat e a  ne w devic e mode l  t o b e in -
tegrate d int o long-ter m memory .  Th e resul t  i s  a 
much mor e comprehensiv e understandin g o f  th e 
device' s functionalit y tha n wa s possibl e wit h RE -
S E A R C H E R,  bu t  EDCA' s analysi s o f  th e devic e 
descriptio n i s no t  full y  integrate d wit h th e pro -
cesse s fo r  generatin g ne w devic e model s an d in -
corporatin g the m int o memory .  E D C A,  i n othe r 
words ,  i s  bu t  a  fron t  en d t o EDISON . 

As Selfridg e [Selfridge ,  1989 ]  notes ,  separatin g th e 
proces s o f  analyzin g th e inpu t  fro m generatin g an d 
incorporatin g th e ne w mode l  i s misguide d — th e 
proces s o f  understandin g a  devic e descriptio n i s 
th e proces s o f  buildin g an d incorporatin g a  causa l 
model  o f  tha t  device .  Thi s i s th e approac h tha t 
we hav e followe d i n ou r  work ,  an d w e believ e tha t 
thi s approac h wil l  lea d t o a  syste m whic h cor -
rect s th e shortcoming s o f  previou s effort s lik e RE -
S E A R C H ER an d EDCA. 

Conc lus io n 

Robust theories of cognition will only emerge after 
th e artificia l  boundarie s betwee n cognitiv e com -
ponent s hav e bee n removed .  B y integratin g sev -
era l  area s o f  curren t  research ,  th e K A projec t  i s 
attemptin g t o brin g togethe r  previousl y isolate d 
abilitie s i n orde r  t o sufficientl y constrai n ou r  theo -
ries .  Thi s focu s ha s enable d u s t o redefin e severa l 
linguisti c problem s a s w e conside r  th e contribu -
tion s tha t  proble m solvin g make s t o understand -
in g natura l  language . 

Specifically, the KA project currently addresses 
thre e problems :  ambiguity ,  incompleteness ,  an d 
irrelevanc y o f  information .  B y usin g linguisti c 
knowledg e provide d b y Atlas t  an d Kritik' s 
knowledg e o f  design ,  w e hav e bee n abl e t o partiall y 
solv e thes e problem s b y allowin g thes e tw o area s 
t o mutuall y constrai n th e understandin g process . 
Menta l  model s provid e th e foundatio n fo r  bot h 
languag e comprehensio n an d reasoning ,  an d Kri -
tik' s cas e memor y allow s previou s desig n knowl -
edge t o resolv e ambiguit y an d fill  i n missin g de -
tails . 

Thi s wor k i s a  natura l  extensio n o f  ou r  earlie r  re -
searc h o n model-base d desig n proble m solvin g an d 
devic e knowledg e acquisitio n Goel ,  1992] .  Whe n 
completed ,  th e ne w syste m wi l  b e abl e t o rea d an d 
interpre t  devic e descriptions ,  construc t  SB F mod -
el s o f  th e devices ,  an d us e th e acquire d model s 
i n solvin g nove l  desig n problem s [Goe l  an d Eiselt , 
1991] . 
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