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Computation by digital computers is the only thoroughly studied model of 
symboli c informatio n processin g tha t  w e have ,  s o i t  i s  no t  to o surprisin g tha t 
computatio n i s ofte n define d withi n th e conceptua l  framewor k o f  vo n Neuman n 
machines .  I t  i s  difficul t  t o underestimat e ho w thi s mode l  o f  computatio n 
dominate s ou r  thinking .  I f  on e wante d t o stud y language ,  fo r  example ,  i t 
woul d see m tha t  measurin g electrica l  an d chemica l  signal s insid e th e brai n 
woul d b e o f  a s littl e us e a s measurin g signal s insid e a  digita l  compute r  i f 
one wante d t o stud y th e program s tha t  wer e running .  Thi s reasoning ,  however , 
may b e profoundl y misleadin g becaus e digita l  computer s wer e designe d wit h ver y 
differen t  constraint s an d fo r  ver y differen t  purposes . 

Structural reasoning about biological systems can best be explained in a 
syste m tha t  i s alread y understoo d a t  a  conceptu5 d level .  Tak e fo r  example , 
th e digestiv e system ,  whic h onc e wa s a s obscur e a s th e nervou s system .  Ho w 
much ca n b e learne d abou t  digestio n i f  on e examine s onl y wha t  goe s i n an d wha t 
comes out ? A  grea t  dea l  ca n b e learne d abou t  th e compositio n o f  foo d an d th e 
compositio n o f  waste ;  however ,  th e transformatio n betwee n the m i s highl y unde r 
determine d an d wil l  als o depen d o n a n unpredictabl e interna l  state .  Th e 
problem s o f  digestio n wer e solve d b y lookin g int o ou r  bodie s an d discoverin g 
organ s an d function s fo r  thos e organs .  Th e concep t  o f  a n enzyme ,  a  ke y t o th e 
digestiv e process ,  followe d fro m a  detaile d analysi s o f  th e interna l  fluids . 

The architecture of the brain is much more closely tied to its function than 
i s th e architectur e o f  genera l  purpos e digita l  computers .  Th e anatomica l 
connectivity ,  bot h withi n a n are a an d betwee n areas ,  i s itsel f  highl y 
revealin g abou t  th e typ e o f  computatio n tha t  i s performed .  Man y area s o f  th e 
brai n ar e dedicate d t o specia l  tasks ,  suc h a s photo-transductio n i n th e retin a 
and ey e movement s i n th e oculomoto r  nuclei ,  an d th e par t  o f  th e brai n tha t  i s 
most  closel y associate d wit h cognition ,  cerebra l  cortex ,  i s  parcele d int o 
area s havin g differen t  functions .  Fro m recen t  anatomica l  an d physiologica l 
wor k i n man y cortica l  areas ,  a  ne w vie w o f  cortica l  processin g i s emergin g 
tha t  i s differen t  fro m th e vo n Neuman n architecture .  Thi s vie w i s base d o n 
paralle l  rathe r  tha n seria l  processing ,  distribute d rathe r  tha n loca l 
representation s an d stochasti c rathe r  tha n deterministi c algorithms ,  an d ma y 
offe r  a n alternativ e conceptua l  framewor k withi n whic h t o thin k abou t  ou r 
cognitiv e abilities . 
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