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« 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(¢_, P, ¢,)
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Reasons for suspension

e Conflicts
» Resource conflict
» Effect conflict

e Positive interaction — two goals have a common step
* |nvalid 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 I

* [1 consists of a collection of plan clauses of the form
e:C—P
C—o>Db|CAC|CVvC|C|[k.C
P—al|+b|-b|?C|'e|P;P|P]||P|Goal(C,P,C)
IP>P|[(|{C:P,...,C:P}])]¢
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CAN - semantics

* Operations:
e BI=C (?C)
- BO {b} (+Db)
« B\ {b} (-b)
* Basic configuration: S = [B,P[]
e Transition:§, —S, (S,—"S)
» Derivationrule: 8§ - S

S-S
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CAN - semantics

A={;0:P0|e :1p — P, € TIAO=mgu(e,e)}

(B 1ey — (B, (A)) bent

(B, (A)) — (B, Pi> (A N\ {vi : Pi}))

<Ba P1> 7L>
<B, (Pl DPQ)) — <B, Pz)

Select

> fail

(Bv P1> - <B,3P1/>
<Ba (P15P2)> - <B,7 (P,;P2)>

Sequence

(B: Pl) - <B,7P,>
(B, (P1||P2)) — (B, (P P2))

Parallelq

(B, Py) — (B', P")
(B, (P1]|P2)) — (B, (P'|| 1))

Parallels
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CAN - semantics

Blngs

S

(B, Goal (s, P, ¢5)) — (B, true)

B oy
(B, Goal(¢s, P,¢5)) — (B, fail)

Gy

P:Goal(ng,P’,gbf) P+ P > P B osV or
<87P> - <B: Goa|(¢57P, Dpla¢f)>

G

P =P > P B\#gbs\/qbf <B,P1>%<B/’P/>
(B, Goal (¢, P, ¢s)) — (B',Goal(¢s, P' > P2, ¢y))

Gs

P=P>P B Lﬁ s \/Qbf P, € {tme,faii}
(Bﬂ GOBI(QﬁS,P, Qﬁf)> - <Ba Goa|(¢57p2 > P2;¢f)>

R
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CAN + suspension, semantics

B~ ¢
(B, (¢:P)) — (B, (¢:P))
A={;0:PbO|e v, — P, clINO=mgu(e,e')} BEo
B, 61e) — (B.o:(A))
Vi - PheA By, BEo®
(B, ¢:(A)) — (B, Pi > ¢:(A\ {vi : Pi}])

PAle P#(A) BEo
(B, (¢:P) — (B, P)

:false

Fvent

:Select

‘true

917



CAN + suspension, context

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

e Contextofgoal ............. v (2)

e Context of sub-goalv ... n.v (32)

e« Parentofn.v.............. (n.v)*=v ((32)*=2)
* Root context ................. ] (2*=0)

10/17



CAN + suspension, new belief predicates

 New belief predicates
. h,
° CV
° SV
 New compound belief predicates
» H=h,Vv(H.A~cC)
* AV= _IHV 4 _ISV
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CAN + suspension

 Program to suspend and resume v:
(v, Ps, P)=(h vV(H,rs)):P+s,;("H A=s ) : P, -s,

 Notation while(P, q , (v, P, P’)) as an abbreviation for:
+q ,((P; -q, >-q, ?false) || Goal(~q , (v, P°, P),false))

e Syntactic transformation of plan library

* Plan clause of the form e : ¢ < P, suspend method Ps,
resume method P for e

« e(v) : ¢ — while(u(P), q, (v, P, P"))

12/17



CAN + suspension

[
[

e(v) :c— while(u(P), q, (v, P, P))

,(nil) = nil

po (Pr; Po) = o (P1); po (P2)

pro(Pr > P2) = o (Pr) DMU(PQ)

:((]7791 Pl;" ¢n- D) (]7101 :ﬂtJ(PI);"':rwn:)uv(Pn)D
o (Py | P2) = 10 (Py) | o (P2)

o (9:P) = (av A @):pto(P)

,(Goal( < P, gbf)) = Goal(ay A ¢s, o (P), ay A gbf)
iy (le) = ay :le(n.v)for the n-th sub-goal in the library
iy (act) = ay,:act

J(+ ) — Uy . _|_b

(=b) = av:—b
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Example — plan body structure

BookConferenceTravel active

goal

J complete

IBookConference Travel i ******* | Uncommenced

pen -~ 0

GetAuthorizationJ (do in parallel)
goal
GetQuotes PrepareRegistration

plan plan

Awalit i__S_L_JE)I’;ﬂt__ji Activate EnterUserDetails i Submit i
Quotes i 7Ipiv7c1if:§ﬁl Session goal i} ,IP,VEiPE 7}

wait goal

EnterUserDetails
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CAN + suspension, transformation of plan library

BCT : true « IGA; (!1GQ || 'PR)
[]
BCT(v) : true < while(P?°", q, (v, nil, nil)) where
PST=a, :1GA(0.v), (a, :!GQ(1.v) || a,, :IPR(2.v))

GQ : true « MR; AQ:nil; !SI
L]
GQ(v) : while(P ¢ q, (v, IRS(v), IRR(v))) where
P°=a :MR; (a, A AQ) : nil; a3.v:ISI (3.v)

PR : true — AS; IEUD; !SI
[]
PR(v) : while(P /=, q, (v, nil, IRS(v)) where

PPR=a :AS;a, : IEUD(4.v); a_ :!SI(5.v)
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CAN + suspension, example

1) a,: IBCT(0)
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CAN + suspension, example

2) P BCT=a_: IGA(00); (a,,: IGQ(10) || a,, : IPR(20))

2. 11(0, nil, nil) =

(h, V (H, Asp)) nil; +s; (TH, A 7s) : nil;—s
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CAN + suspension, example

3) (a,:1GQ(10) || a,, : IPR(20))
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CAN + suspension, example

4)P. %=a  :MR;(a,AAQ):nil a,, : !SI (310)

4. (10, nil, 1IRS(10),'IRR(10)) =

(h, .V (H,, As,)): IRS(10); +s,; (7H, A 75 ): IRR(10);-s,

10’

16/17



CAN + suspension, example

5) (a,, AAQ) :nil; a,,,: !SI (310)
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CAN + suspension, example

6) P, "® = a,, : IEUD(420); a,, : !SI (520)

6. (20, nil, IRS(20)) =

(h,, V (H,, A's,)) nil; +s,; (7H,, A 7s,) 1 IRS(20); -s,

200 (
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