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Modell in g Cognitiv e D y n a m i c Unit s o f  Analysi s 

Vaccari Erminia (email: vaccari@di.uniba.it) 

Dipartimcnt o d i  liifurmuticu ,  Universita '  d i  Bari ,  Bari,Ital y 

D ' A m a t o M a r i a (email :  damato@di.uniba. i t ) 

Dipartiment o d i  Informatica ,  Universita '  d i  Bari ,  Bari,Ital y 

Abstrac t  Poste r 

We outlin e a  ne w approac h (Vaccari ,  1998 ;  Vaccari , 
1998a )  t o cognitiv e modellin g develope d i n th e Dynami c 
Syste m Theor y (DST )  paradigm .  I t  i s  base d o n structure d 
model s representin g a  se t  o f  interactin g functiona l 
system s (Vaccari ,  1998 )  amenabl e t o b e formall y 
represente d b y independen t  generativ e model s whic h ar e 
solve d simultaneousl y takin g int o accoun t  thei r 
interaction s (Delane y &  Vaccar i  1989) .  Thes e generativ e 
model s ma y b e specifie d a t  a  "mathematica l  level '  wit h 
differen t  (continuous/discrete )  formalisms ,  whil e a t  th e 
implementatio n leve l  w e us e th e discret e even t 
formalism ,  whic h allow s differen t  tim e scale s an d ca n 
represen t  practicall y an y continuou s time/discret e tim e 
model .  Conceptualisin g system s a s structure d model s 
refer s t o th e proces s o f  structurin g model s (i.e .  usin g 
composition )  fro m a  conceptua l  poin t  o f  vie w an d no t 
simpl y a t  th e implementatio n leve l  b y mean s o f 
mathematica l  artifices .  A  globa l  functiona l  syste m 
(whos e invarian t  activit y emerge s from  th e interpla y o f 
th e activitie s o f  it s functiona l  subsystems )  i s  formall y 
represente d b y a  structure d D S T mode l 

I n ou r  approac h th e proble m o f  descriptiv e complexit y 
affectin g th e dynami c approac h t o cognitiv e modellin g 
(Por t  &  Va n Gelder ,  1995 )  i s  overcom e b y adoptin g 
complementarit y o f  holis m an d reductionis m i n th e 
formulatio n o f  th e structure d model .  I t  i s  als o possibl e t o 
represen t  i n th e mode l  hierarchica l  relation s no t  foresee n 
by classica l  D S T formalisms . 

We sho w h o w th e abov e mentione d notio n o f  functiona l 
system ,  characterize d b y it s  invarian t  activity ,  i s 
conceptuall y equivalen t  t o a  Cognitiv e Dynami c Uni t  o f 
Analysi s a s define d b y Mandelbli t  an d Zacha r  (1998) .  W e 
als o poin t  ou t  tha t  som e o f  th e foresee n (typ e 3  an d typ e 
4)  form s o f  unit y ar e no t  representabl e b y classica l 
dynami c model s whil e the y ca n b e easil y accomodate d i n 
our  approach ,  whic h foresee s als o mor e sophisticate d 
form s o f  unity .  Thi s i s possibl e becaus e ou r  modellin g 
framework  foresee s representin g variou s differen t  type s 
of  hierarchica l  system s includin g anticipator y system s 
governe d b y feed-forwar d mechanisms ,  system s 
characterize d b y constitutiv e hierarch y i.e .  connection s 
betwee n a  functiona l  syste m an d it s constitutiv e lowe r 
leve l  functiona l  system s an d b y authorit y hierarchy ,  i.e . 

connection s whic h represen t  authorit y whereb y certai n 
subordinat e functiona l  system s ar e controlle d b y a  highe r 
leve l  functiona l  system . 

Th e generativ e model s constitutin g a  D S T structure d 
model  ca n b e sttucture d model s themselve s an d i t  i s 
possibl e t o recursivel y defin e highe r  orde r  structure d 
models .  Thi s possibilit y  t o represen t  a  sub-model ,  i n turn , 

as a  structure d mode l  allow s hierarchica l  representation s 
i n a  wel l  establishe d theoretica l  framework  suc h a s 
system s theory .  Thi s issu e i s ver y importan t  becaus e i t 
assure s a  correc t  tim e synchronizatio n amon g syste m 
activities/events ,  ver y difficul t  t o implemen t  i n hybri d 
dynami c approache s base d o n heuristics . 

Our  approac h ha s bee n implemente d i n a  softwar e 
environmen t  fo r  th e formulatio n an d solutio n o f  structure d 

dynami c model s characterize d b y modularit y an d hierarch y 
(Vaccari ,  D'Amat o &  Delaney ,  1998) . 
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