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Inventio n a s a n Opportunisti c Enterpris e 
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Georgi a Institut e o f  Technolog y 
Atlanta ,  G A 30332-028 0 

{marin ,  jlk ,  ashwin}@cc.gatech.ed u 

Michae l  Gorma n 
TCC,  SEAS 

Universit y o f  Virgini a 
Charlottesville ,  V A 2290 1 
m e g 3 c @ v i r g i n i a . e d u 

Thi s poste r  identifie s goa l  handlin g processe s tha t  begi n 
t o accoun t  fo r  th e kin d o f  processe s involve d i n invention . 
We identif y ne w kind s o f  goal s wit h specia l  propertie s an d 
mechanism s fo r  processin g suc h goals ,  a s wel l  a s mean s o f 
integratin g opportunism ,  deliberation ,  an d socia l  interactio n 
int o goal/pla n processes .  W e focu s o n inventio n goals ,  whic h 
addres s significan t  enterprise s associate d wit h a n inventor . 
Inventio n goal s represen t  "seed "  goal s o f  a n expert ,  aroun d 
whic h th e whol e knowledg e o f  a n exper t  get s reorganize d an d 
grow s mor e o r  les s opportunistically .  Inventio n goal s reflec t 
th e idiosyncras y o f  themati c goal s amon g experts .  The y con -
stantl y increas e th e sensitivit y o f  individual s fo r  particula r 
event s tha t  migh t  contribut e t o thei r  satisfaction .  Ou r  explo -
ratio n i s base d o n a  well-documente d example :  th e inventio n 
of  th e telephon e b y Alexande r  Graha m Bell' .  W e propos e 
mechanism s t o explain :  (1 )  h o w Bell' s  earl y themati c goal s 
gav e ris e t o th e ne w goal s t o inven t  th e multipl e telegrap h 
and th e telephone ,  an d (2 )  h o w th e ne w goal s interacte d op -
portunistically .  Finally ,  w e describ e ou r  distribute d mode l  o f 
inventio n ( a "society "  o f  reasoners) .  Eac h reasone r  ha s th e 
same A L E C ^  architecture ,  bu t  differen t  knowledge . 
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Figur e 1 :  A L E C :  a  Framewor k fo r  Inventio n 

Invention goal generation is part of the Goal Generator 

'Alexande r  Graha m Bell' s  Notebook s ar e availabl e o n th e 
W WW at :  http://jejferson.village.virginia.edu/~meg3c/id/albelL / 
homepage.htm l 

^Ale c wa s Alexande r  Graha m Bell' s  nickname ,  bu t  serendipi -
tousl y  i t  i s als o a n acrony m fo r  Analogica l  Learnin g b y Explainin g 
Ca.sc s .. .  mor e o r  les s creatively . 

process .  Wheneve r  A L E C learn s abou t  a  ne w desig n ide a 
(b y socia l  interactio n o r  experimentation) ,  i t  perform s th e 
followin g steps :  (1 )  identif y  i f  th e ide a i s interestin g (doe s th e 
implementatio n o f  th e ide a resul t  i n postcondition s tha t  matc h 
thos e o f  importan t  unsatisfie d themati c goals?) ,  (2 )  estimat e 
it s o w n expertis e t o implemen t  th e ide a a s a n artifac t  (give n 
th e idea' s roug h desig n spec ,  ca n th e Artifacto r  Generato r 
generat e a n artifact ,  judged/simulate d a s promisin g b y th e 
Evaluator? )  (3 )  generat e a n inventio n goa l  (instrumenta l  fo r 
satisfyin g specifi c  themati c goals) ,  i f  th e result s o f  step s (1 ) 
and (2 )  ar e positive . 

Give n a n inventio n goa l  specification ,  th e Artifac t  Gener -
ato r  use s th e followin g retrieva l  algorithm :  (1 )  i f  th e desig n 
specificatio n matche s an y o f  th e B A C K G R O U ND ARTIFACTS , 
retur n it ,  (2 )  otherwise ,  i f  L T M retrieva l  i s  successful ,  retur n 
th e remembere d devices ,  (3 )  otherwise ,  as k (sen d messag e to ) 
othe r  expert s fo r  suc h a n artifac t  an d suspen d th e inventio n 
goa l  i n memory ,  indexe d b y  it s desig n specification . 

I f  th e Artifac t  Generato r  i s unabl e t o retriev e a n artifac t 
tha t  satisfie s al l  th e desig n spe c constraints ,  i t  attempt s t o 
decompos e th e initia l  inventio n goa l  i n subgoal s t o facilitat e 
th e furthe r  synthesi s o f  th e desire d artifact .  Th e algorith m fo r 
decomposin g a n inventio n goa l  i n subgoals ,  give n th e desig n 
specificatio n o f  th e artifac t  is :  (1 )  find  a  desig n alternativ e tha t 
satisfie s th e mai n constraint ,  (2 )  identif y whic h component s 
of  thi s desig n alternativ e ar e responsibl e fo r  satisfyin g th e 
secondar y constraints ,  (3 )  generat e subproblem s fo r  designin g 
components ,  t o satisf y (better )  th e secondar y constraints . 

But  Evaluato r  i s essentia l  t o validat e th e desig n solution s 
propose d b y th e Artifac t  Generator .  Her e ar e th e steps :  (1 ) 
perfor m simulatio n o f  th e artifac t  an d critiqu e it ,  i f  A L E C 
has enoug h domai n knowledge ,  (2 )  otherwise ,  implemen t  th e 
artifact ,  perfor m experiment s an d interpre t  th e results ,  i f  thi s 
i s possible ,  (3 )  otherwise ,  sen d messag e t o relevan t  expert s t o 
remotel y perfor m th e evaluation . 

Ste p (3 )  o f  th e Artifac t  Generato r  retrieva l  an d Evalu -
ato r  algorithm s m a y resul t  i n th e deliberativ e generatio n o f 
an expertis e goa l  (i.e. ,  a  learnin g goa l  t o provid e a  broade r 
expertise) . 
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