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Introductio n 

Compartmenta l  modelin g o f  biologica l  neuron s an d neura l 
network s play s a n importan t  rol e i n computationa l 
neuroscience .  Typically ,  thi s modelin g i s accomplishe d 
wit h monolithi c Unix-base d simulatio n packages ,  e.g. . 
Genesi s (WUso n e t  al ,  1989 )  o r  Neuro n (Hine s 1989) . 
These package s ar e powofu l  researc h tools ,  an d wel l  suite d 
fo r  a n experience d use r  wit h acces s t o a n appropriat e 
compute r  platform .  However ,  suc h package s suHe r  severa l 
drawback s fo r  othe r  users :  the y ca n b e difficul t  t o learn ;  ar e 
not  eas y t o modify ,  extend ,  an d integrat e wit h othe r 
software ;  an d ar e generall y no t  portabl e t o non-Unix/DO S 
platforms . 

To mee t  thes e differen t  requirements ,  a  C+ + clas s 
librar y wa s created .  C O N I C A L ,  th e Computationa l 
Neuroscienc e Clas s Library ,  consist s o f  a  non-monolithi c 
hierarch y o f  C+ + classes .  Th e librar y ca n b e use d i n whol e 
or  i n par t  a s needed .  Eac h objec t  clas s i s designe d t o b e 
readil y extende d o r  modifie d throug h th e inheritanc e 
mechanism ;  comple x classe s ar e derive d &o m bas e classe s i n 
severa l  steps ,  allowin g behavio r  t o b e efficientl y overridde n 
at  an y point .  Th e librar y ha s bee n co-develope d an d teste d 
wit h Unix ,  D O S,  an d MacO S compilers .  C+ + construct s 
whic h ten d t o b e problemati c (e.g. ,  template s an d exceptio n 
handling )  hav e beie n avoide d t o ensur e maximu m portabilit y 
among variou s platform s an d compilers . 

Applications 

C O N I C AL ca n b e use d wit h a  ver y simpl e mai n program , 
i n a  manne r  simila r  t o th e script-base d simulator s mentione d 
above .  I n direc t  comparisons ,  i t  wa s foun d tha t  C O N I C A L 
require d roughl y th e sam e amoun t  o f  user-writte n cod e a s th e 
equivalen t  Genesi s script .  Moreover ,  sinc e C O N I C A L i s 
writte n i n C++ ,  learnin g a  ne w languag e i s no t  necessar y 
fo r  man y users .  I n thi s usage ,  outpu t  i s sen t  t o th e scree n 
or  a  file  fo r  graphin g o r  analysi s b y othe r  software ,  an d th e 
complet e progra m ca n b e full y  cross-platfor m compatible . 

C O N I C AL ca n als o b e embedde d i n large r  softwar e 
packages ,  suc h a s graphica l  simulators ,  educationa l 
packages ,  o r  plug-i n module s fo r  general-purpos e 
mathematic s software .  Thi s wil l  allo w programmer s wit h 
littl e knowledg e o f  compartmenta l  modelin g techniques ,  o r 
physiologist s wit h onl y modes t  programmin g skill ,  t o 
produc e accurat e an d efficien t  neura l  simulations ,  wit h a 
wid e rang e o f  iq)plication s i n research  an d education . 

M e t h o d s 

CONICAL consist s o f  approximatel y 2 0 classes .  Th e 
hierarch y tre e ha s fou r  roots ,  wit h th e longes t  branc h 
measurin g fiv e classes .  Multipl e inheritanc e i s  applie d 
whereve r  neede d t o segregat e functionality .  T w o mai n 
branche s dominat e th e hierarchy :  on e develop s 
compartments ,  endin g i n a  standar d cylindrica l  compartment ; 
th e othe r  contain s currents ,  includin g voltage -  an d ligand -
gate d channels .  Th e librar y include s a  standar d Hodgkin -
Huxle y channel ,  whos e kinetic s ar e se t  b y selectin g a n 
equatio n for m an d parameters ,  a s wel l  a s a  standar d alpha -
functio n synapse .  A  mor e sophisticate d Markov-mode l 
synaps e i s als o included ,  a s ar e curren t  injector s an d data -
recordin g objects .  Numerica l  integratio n i s don e b y th e 
exponentia l  Eule r  method .  Documentatio n i s provide d i n 
hypertex t  forma t  vi a th e World-Wid e Web . 

Conclusion 

C O N I C AL i s no t  intende d a s a  replacemen t  fo r  curren t 
simulatio n packages ;  rather ,  i t  serve s a  complimentar y 
purpose .  I t  ma y b e th e preferre d simulatio n environmen t  i n 
case s wher e (1 )  th e use r  prefer s C+ + t o a  ne w scrip t 
language ;  (2 )  considerabl e modificatio n o r  extensio n o f  th e 
simulato r  i s planned ;  (3 )  th e use r  need s t o embe d a  neura l 
model  withi n othe r  software ;  o r  (4 )  simulatio n i s neede d o n 
platform s othe r  tha n Uni x o r  DOS/Windows .  Th e 
C O N I C AL library ,  includin g sourc e code ,  ma y b e freel y 
used fo r  non-commercia l  purposes .  I t  ma y b e obtaine d vi a 
th e Wwld-Wid e Webl ,  o r  directl y from  th e authw . 
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