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Motivation

●  Greater flexibility for agent developers to direct agent 
operation.

●  Generic means for handling conflicts between tasks.
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The CAN language

● High-level agent language (similar to AgentSpeak)
● Based on the Belief-Desire-Intention agent model.

● Belief base
● Goals
● Plans (Plan library)

● Declarative and procedural aspect of the goal
● Goal(ϕs, P, ϕf)
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Reasons for suspension

● Conflicts
● Resource conflict
● Effect conflict

● Positive interaction – two goals have a common step
● Invalid context
● No applicable plan
● Changing priorities
● Request from another agent
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CAN - syntax

● An agent’s behaviour is specified by a plan library, 
denoted by Π

● Π consists of a collection of plan clauses of the form 
e : C ← P
C → b | C ˄ C | C ˅ C | ¬C | ∃x.C
P → a | +b | −b | ?C | !e | P;P | P || P | Goal(C,P,C)

               | P . P | (| { C : P, . . . , C : P } |) | ε
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CAN - semantics

● Operations:
● B |= C       (?C)  
● B ∪ {b}    (+b)
● B \ {b}      (-b)

● Basic configuration: S = 〈B,P〉
● Transition: S0 → S1     (S0 →* Sn)
● Derivation rule:  S'  Sr

S  Sr
'
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CAN - semantics
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CAN - semantics
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CAN + suspension, semantics
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CAN + suspension, context

● Each task !e is tranlated to task !e(v)
● v ... context (identity)
● Context is a list if identifiers

● Context of goal …..........  v                           ( 2 )
● Context of sub-goal v …  n.v      ( 32 )
● Parent of n.v .................  (n.v)* = v              ( (32)* = 2 )
● Root context .................  ⊥ ( 2* = ⊥ )
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CAN + suspension,  new belief predicates

● New belief predicates
● hv

● cv

● sv

● New compound belief predicates
● Hv = hv ˅ (Hv* ˄ ¬cv)
● Av = ¬Hv ˄ ¬sv
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CAN + suspension

● Program to suspend and resume v:
π(v, Ps, Pr) = (hv ˅ (Hv ˄ sv*)) : Ps; +sv; (¬Hv ˄ ¬sv*) : Pr; -sv

● Notation while(P, qv, π(v, Ps, Pr)) as an abbreviation for:
+qv;((P; -qv . -qv; ?false) || Goal(¬qv, π(v, Ps, Pr),false))

● Syntactic transformation of plan library
● Plan clause of the form e : c ← P, suspend method Ps, 

resume method Pr for e
● e(v) : c ← while(μv(P), qv, π(v, Ps, Pr))
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CAN + suspension
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e(v) : c ← while( μv(P) , qv, π(v, Ps, Pr))



 

Example – plan body structure 

 14/17



 

CAN + suspension,  transformation of plan library

 BCT : true ← !GA; (!GQ || !PR) 
⇓

BCT(v) : true ← while(Pv
BCT , qv, (v, nil, nil)) where

    Pv
BCT = a0.v : !GA(0.v); (a1.v : !GQ(1.v) || a2.v : !PR(2.v))

GQ : true ←  MR; AQ:nil; !SI
⇓

   GQ(v) :  while(Pv
GQ, qv, (v, !IRS(v), !IRR(v))) where

   Pv
GQ= av : MR; (av ˄ AQ) : nil; a3.v:!SI (3.v)

PR : true  ←   AS; !EUD; !SI
⇓

   PR(v) :  while(Pv
PR , qv, (v, nil, !RS(v)) where

   Pv
PR = av : AS; a4.v : !EUD(4.v); a5.v : !SI(5.v)
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CAN + suspension,  example

1) a0 : !BCT(0) 
2) P0

BCT= a00 : !GA(00); (a10 : !GQ(10) || a20 : !PR(20))
3)         (a10 : !GQ(10) || a20 : !PR(20))
4) P10

GQ = a10 : MR; (a10 ˄ AQ) : nil; a310 : !SI (310)
5)                           (a10 ˄ AQ) : nil; a310 : !SI (310)
6) P20

PR  = a420 : !EUD(420); a520 : !SI (520)

2. π(0, nil, nil) = 
      (h0 ˅ (H0 ˄ s⊥)) : nil; +s0; (¬H0 ˄ ¬s⊥) : nil;−s0

4. π(10, nil, !IRS(10),!IRR(10)) =
      (h10˅ (H10 ˄ s0)): !IRS(10); +s10; (¬H10 ˄ ¬s0): !IRR(10);−s10 

6. π(20, nil, !RS(20)) =
         (h20 ˅ (H20 ˄ s0)) : nil; +s20; (¬H20 ˄ ¬s0) : !RS(20); −s20  16/17
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