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Introduc5on	
  

•  Social	
  computa5on	
  is	
  growing	
  massively	
  
•  PlaJorms	
  resemble	
  mul5agent	
  systems	
  
•  Yet	
  agent	
  technologies	
  are	
  not	
  used	
  by	
  them	
  
– Exis5ng	
  agent	
  plaJorms	
  too	
  complex?	
  
– Benefits	
  not	
  obvious	
  outside	
  agent	
  community?	
  

	
  
	
  



Contribu5on	
  

•  Framework	
  for	
  using	
  agent	
  protocols	
  without	
  
the	
  need	
  for	
  point-­‐to-­‐point	
  communica5on	
  

•  Based	
  on	
  standard	
  architecture	
  of	
  the	
  Web	
  
– More	
  likely	
  to	
  achieve	
  uptake	
  
– Exploit	
  scalability,	
  robustness,	
  simplicity	
  

•  Seman5cs	
  for	
  transla5ng	
  protocols	
  to	
  data-­‐
driven	
  view	
  of	
  communica5on	
  

•  Implementa5on	
  and	
  preliminary	
  empirical	
  
evalua5on	
  of	
  scalability/robustness	
  



Disclaimer	
  

•  Everything	
  the	
  proposed	
  communica5on	
  
framework	
  can	
  do	
  can	
  be	
  done	
  without	
  it	
  

•  Formal	
  analysis	
  only	
  serves	
  to	
  show	
  
correctness,	
  no	
  provable	
  superior	
  proper5es	
  

•  Advantages	
  have	
  to	
  be	
  proven	
  in	
  the	
  longer	
  
term,	
  only	
  ini5al	
  empirical	
  evidence	
  here	
  



Agent	
  protocols	
  

ACK ADVERTISE(r, a)

po

INFORM INVALID(t)

UPDATE(t, r, ai, st)

ADVERTISE(r, a)

NO SOLUTIONS(I, G, C)

INFORM TASK(t)

REJECT(t)

AGREE(t)

START(t)

ACK UPDATE(t, r, ai, st)

RATE(t, F )

ACK RATE(t, F )

REQUEST(I, G, C)



Protocol	
  graphs	
  

{(I∗, {I∗ ∩ I}), (G∗, {G∗ ∩G})}

{(wantsp, {G}), (sp, {I})}

NO SOLUTIONS(o, p, I, G, C)

AGREE(p, o, t)

INFORM INVALID(o, p, t)

REJECT(p, o, t)

INFORM TASK(o, p, t)

REQUEST(p, o, I, G, C)



Protocol	
  execu5on	
  graph	
  

AGREE(a2, o, t1)

AGREE(p, o, t)

INFORM TASK(o, {a1, a2}, t1)

INFORM TASK(o, {a2, a3}, t2)

INFORM TASK(o, p, t)

NO SOLUTIONS(o, a3, I, G, C3)
NO SOLUTIONS(o, a4, I ′, G′, C4)

NO SOLUTIONS(o, p, I, G, C)

INFORM INVALID(o, a2, t2)

INFORM INVALID(o, p, t)

REQUEST(a3, o, I, G, C3)

REQUEST(a4, o, I ′, G′, C4)

REQUEST(a2, o, I, G, C2)

REQUEST(a1, o, I, G, C1)

REQUEST(p, o, I, G, C)

REJECT(a3, o, t2)

REJECT(p, o, t)

AGREE(a1, o, t1)

AGREE(a2, o, t2)



Simula5on	
  results	
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Related	
  work	
  

•  Unlike	
  blackboard	
  systems,	
  Linda	
  etc	
  we	
  do	
  
not	
  aim	
  to	
  replace	
  but	
  u5lise	
  agent	
  protocols	
  

•  Unlike	
  electronic	
  ins5tu5ons	
  etc	
  we	
  do	
  not	
  
aim	
  to	
  hand	
  over	
  control	
  to	
  central	
  en55es	
  

•  Unlike	
  “agents-­‐based	
  web	
  services”	
  our	
  
seman5cs	
  includes	
  non-­‐communica5ve	
  ac5on	
  

•  Important:	
  instead	
  of	
  using	
  bespoke	
  
middleware,	
  we	
  rely	
  only	
  on	
  Web	
  architecture	
  



Future	
  work	
  

•  Evaluate	
  prac5cal	
  benefits	
  of	
  different	
  
communica5on	
  framework	
  more	
  extensively	
  

•  Exploring	
  more	
  different	
  types	
  of	
  protocols	
  
and	
  degrees	
  of	
  computa5onal	
  distribu5on	
  

•  Develop	
  methods	
  to	
  produce	
  Web	
  APIs	
  
automa5cally	
  from	
  protocol	
  descrip5ons	
  


