
A ch e m ical se rvice  for OCµ
In orde r to ach ie ve  s e lf-configure , s e lf-optim ize , and s e lf-
h e aling syste m  across  a ne tw ork  of node s , th e  OCµ 
fram e w ork  offe rs  a Java m iddle w are  to im ple m e nt organic 
s e rvice s . In th e  OCµ syste m , "Se rvice s" are  th e  m ost fine -
graine d softw are  com pone nt.  W e  h ave  de ve lope d an OCµ 
s e rvice  providing (artificial) ch e m ical com puting.  O ur 
ch e m ical s e rvice  "ACSe rvice " is  de rive d from  th e  OCµ 
Se rvice  class .  It also offe rs  diffus ion of m ole cule s across  
node s .  Anoth e r s e rvice  class "ACControlle rSe rvice " 

im ple m e nts Se lf-X 
s e rvice s .  It translate s  
node  prope rtie s  and 
s e rvice  de pe nde ncie s  
into a ch e m ical syste m  

s im ulate d by 
ch e m ical 
s e rvice s .  Th e  
actual 
im ple m e ntatio
n de pe nds on 
th e  de s ire d 
s e lf-X prope rty 
to ach ie ve .

Organization-orie nte d Program m ing [4]
Tow ard q uantitative  e valuation, a sce nario of s e lf-organizing and s e lf-
re pairing ph e nom e na is  sck e th ce d.  Node s  are  conne cte d line arly, and e ach  
node  diffe re ntiate s  th e  color (w h ite  or gray) from  th e  ne igh bors th rough  
s e lf-organizing proce s s e s .  Against pe rturbation of node  re m oval, th e  w h ole  
ne tw ork  still sustains  th e  alte rnating color prope rty.  Th is  proce s s  can be  
re alize d w ith  im ple m e nting th e  m axim al inde pe nde nt s e t proble m .  Bas e d 
on tw o pre dicate s , a ch e m ical re action ne tw ork  is  de s igne d for th is  proble m  
w ith  th e  h e lp of ch e m ical organzation th e ory [6,7].  Th e n, th e  program  is  
adjuste d spe cially for distribute d com puting e nvironm e nts such  as  w ire le s s  
s e nsor ne tw ork s  [2].  Sim ulation e nvironm e nt Em Star is  e m ploye d to te st 
th e  program , and w e  de cide d to us e  BTnode  as th e  te st-be d.

Ch e m ical Program m ing W ork be nch
In orde r to program  ch e m ical re action ne tw ork , 
follow ing four aspe cts are  cons ide re d: 1) List of 
re action rule s , 2) graph  re pre s e ntation of th e  
ne tw ork , 3) structural analys is , and 4) dynam ics 
analys is .  Dynam ically and inte ractive ly ch anging th e  
vie w s  am ong th e s e , ch e m ical com puting syste m s are  
de s igne d.  Th e  ch e m ical program m ing w ork be nch  

com bine s  
th e s e  four aspe cts and w as 
im ple m e nte d on th e  bas is  of 
Syste m s Biology W ork be nch
us ing Syste m s Biology Mark up 
Language  as an 
e xch ange able  m ode l de scription 
be tw e e n tools.
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H ybrid De sign Me th odology
As an alte rnative  de s ign/program m ing m e th od of 
ch e m ical re action syste m , e volution h as  be e n sugge ste d. 
Th e  proje ct, ESIGNET, h as  inve stigate d h ow  to e volve  
ch e m ical re action ne tw ork  for de s ire d tas k s .  W e , 
toge th e r, obtaine d a ch e m ical re action syste m  functining 
as RS flip-flop [1].  O n th e  oth e r h and, w e  built m anually a 
ch e m ical re action ne tw ork  for th e  sam e  function bas e d on 
th e  structure  of th e  logic circuit [3,9 ].  Com paring th e s e  
re action ne tw ork s , w e  e xpe ct furth e r to de ve lop a h ybrid 
de s ign m e th od such  th at e volutionary de s igns and 
m anual constructions are  m e rge d.

A s e t of "BTNode " w ire le s s  s e nsor node s  
cons isting of an 8 bit ATm e ga Syste m -on-
Ch ip, 238 KiB RAM, a Blue tooth  unit for 
w ire le s s  ne tw ork  and a batte ry life  tim e  of 
up to 1-ye ar.

Sum m ary
In e ve ry living organism , ce llular functions e m e rge  from  th e  com ple x but 
orch e strate d bioch e m ical re actions .  Th e  aim  of our proje ct is  to tak e  th at 
bioch e m ical re actions as a m e taph or of biological inform ation proce s s ing 
and to h arne s s  th e  ch e m ical re action syste m s for com putation.  Bio-
ch e m ical re action ne tw ork s  (or m ath e m atical m ode ls of th os e ) are  
de s igne d to pe rform  spe cific com putational tas k s .  O ne  of th e  ch alle nge s  
is  to e stablis h  th e  program m ing m e th ods of ch e m ical com puting 
syste m s , th at is , h ow  to fill th e  gap be tw e e n th e  m icro le ve l (re action 
rule s) and th e  m acro le ve l (syste m  be h aviors).  In ch e m ical com puting, 
w e  h ave  e m ploye d ch e m ical organization th e ory for th is  bridge  [3], and 
organization-orie nte d program m ing principle s are  outline d [4].  O n th e  
oth e r h and, an e volutionary de s ign, as an alte rnative  m e th odology, h as  
be e n inve stigate d [1].
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