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Abstract

This paper is concerned with coordinated collaboration of multiagent system in which there exist multiple agents
which have their own set of skills to perform some tasks, multiple external resources which can be either used
exclusively by an agent or shared by the specified number of agents at a time, and a set of tasks which consists of
a collection of subtasks each of which can be carried out by an agent. Even though a subtask can be carried out by
several agents, its processing cost may be different depending on which agent performs it. To process tasks, some
coordination work is required such as allocating their constituent subtasks among competent agents and scheduling the
allocated subtasks to determine their processing order at each agent. This paper proposes a genetic algorithm-based
method to coordinate the agents to process tasks in the considered multiagent environments. It also presents some
experiment results for the proposed method and shows that the proposed method is a useful coordination collaboration
method of multiagent system.
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Aasit) Agore AE FFeA A FEALE
gtk ¢ EAlol gk A g 2AEe o3 HE
o] HE AAele 47h9 ZAS 22 Y9 A7l AR
A4 ¥ 2AF
(0;, A, [t t)& A3 A4 78449 0,01 cdlolHE A,
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1 2 3 4 5 6 7 8 9 12 13 14 15 16 17 18 19 20 21 22
a8 7. deldE 2AE
Ri.Tn (AE,T4,O7)~ (AA,T1,05)
Ri.Tr: TQ,OE) : (AB,TS,OB)
R2~Trl (A47Tls05)
Ro.Tre (A3.T5.08)
Ro.Trs (A, T4,02)
Ra.Tr (A3, T3,00 (A, T400)
Ra.Tr
RsTrs
R4.Trs (A3, T3,00)
R4.Tr4
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 118 19 20 21 22
a8 8 A 2AE
Ty (0, A,10.3D) (0,,A;,[3,8]) (04.A,,19,12]) R,.Try <(A,, Ty, 04,[0,3D (A4, Ty, 0,13,8D
(0,,A4,112,14]) (0, A,,[14,16]), (05 A, [19,22])> (As, Ty, 05,[8,12]) (A,, T\, 0,,[12,14])
Ty <(04 A,10,3D) (04, A, [4,10D) (04, A,,110,12D) (A;, Ty, 05,[14,17]) (A,, Ty, 07,117,19])
(010 A5 [12 15]) (08 A5 [15 19])> (A4,T1,05,[19,22])>
T3Z <(02 A [3 5]) (04 Al [5 9]) (05 A3 [9 12]) R].TV2: <(A2, TlvOZ'[O’3]) (AZ,T4,04,[4,8])
(0;,4,,112,16]) (0y, A;,[17,191) (Og, A;,[19,221)> (A, Ty, 04,19,12D) (A5, Ty, 04,[12,15])
Ty <0, A4 [0.4]) (O,,A,.[4,8]) (04, A;,[8,12]) (As, Ty, 04,115,191 (A, T304 [19,221)>
(04, A5,114,17]) (07, A, 117,191 (0,,A,,[19,21])> R, Tri <(A\, Ty, 0,,[3,5]) (As, T3, 05.[9,12])
(A,,T,,0,,114,16]) (A, T, 05[19,221»
AolAE 2AE Ry.Try <(Ay, Ty, 0y,[4,10]) (A, Ty, 0,,110,12])
(T,,0,. [t tDE 24 T,8 %20 07} [, 115 4 T (AL, 0,112.16]) (A, Ty 04 119,221
g ooolHER AAFEHYE AL onsr} Ry. Try ((As, Ty, 04,[8,12]) (A3, Ty, 05,[14,17])
(A, T, 0,[19,211)>
Ay (T, 0410,3)) (T3, 0,,03,5D (Ty,0,,[5,9D Ry. Tri (A, T3, 0,,13,5D) (A, T3,041[5,9D
(T, 06,19,12D) (Ty, 0,,[12,161) (T,,0,,[19,21])> (A4, Ty, 04,[17,19D (A, Ty, 05,119,211
Ay (T, 0,10,3D) (T,,0,[4,8]) (T,,0,,[10,12]) R,.Try <(A,, Ty, 01,00,4D>
(T] 01 [14 16])> R4.T7’2: <(A1, T3,O4,[5,9])>
Ay (T) 0.03,8)) (T4, 05,109,121 (T, 0,,[14,17]) R, . Try <(Ajy, T3, 04,[17,19])>
(Ty,04,117,19]) (T, 04[19,22])> Ry Tryg <5
Ay (T, 0.10,4]) (Ty, O4,[4,101) ( Ty, 0,,[12,14])
(T, 0,[17,19)) (T, O5[19,221)> a9 73 g 8 ooldES A e AAEE
Ag (T, 0418,12]) (T, 0y, [12,15]) (T, 0,,[15,191)> Ehlis FE AE(Gantt chart)o]v}. 718 9= Fxzistel 9

A4 ~AE

(A, T, 04,11, 8,D)E A3 (4,15 & 7,0 $2
d 0,5 AY37] A colHE Al A3l zHde] AMg-H
thr Ag ovistal, R,.Tr,e A9 R,9 EY Tr,& 9
gk},

& HAE 9 FEE Bk

Aol wield AMEE mElEtx] g date] wE ool
EoA 39 u) 3 makespan® 33Hlower bound)&
AAEe] AN Ay Azrel ol Hdlgk F max ,or
{ tzeT{mm keCA([)PTk(tij)}} O]L]' 4 °ﬂ }}\1 01'9_]_'% 16013}.
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generation

T,={0,05,0,,0,,0,}
Ty={0g, Oy, O 1, Os, O3, Oy}
PO, = {(0q, 05),(04, 05),(05, 0y}
T3={(0, 05, 07, Og, Oy, Os}
PO3={(0,,09),(0,, 04),(0;, 0)}

T4={02,O4,05,05} P04:{(02,O4),(02,08)}
T5={0;, 05, 05, 01, 0,0,

PO;=1{(0;, 09)’(09, 01),(0;, 04)»(06v 0 10)}

A WA Al st 2e 2ASAA A WpEe 9l
EAlol thallA chga 2o 24 g HE ZE AFEET
2AlEE BAdA

gl g3 =AE
T,={(0,,A,,10,2).(05, A5,12,5D), (0;, A, [11,13]),

(0,,A,,114,16]),(0,, A, 116,201 }
T,={(0g,A;,[5,81),(0,,A;,[8,10D),(0 . As5,[10,13D),
(05, A3,113,16]),(0s, A5, [16,200), (O,, A, [20,22])}

T3={(0,,4,10,2D), (0;, A,.[2,5]), (O;, A, {7,9D),

(04,A,19,14], (0,, A, [16,20D), (05, A;[20,23D))}
T,={(0,,A,,[2,4]), (0,, A5, [4,7]D),(0q, A,,[16,20]),
(05, Ag, [20,24])}
Ts=1{(0,, A4;,[0,4]), (04, A,,[8,11D), (04, A4, [11,13]),
(04, A45,113,161),(0,,A,,[16,20D,(0,, A,,[20,24D}
JolAE ~AF
Ap<(T, 0,10,2D (T, 0, 12,4 (T, 04 [5,8D (T O,
[8,11)(T, 0,113,161) (T; 0,[16,201) (T, 0,[20,221)>
AZ: <( T3‘ 01'[0, 2D ( T3, 02'[2,5]) ( Tg‘ 06.[9’ 14]) ( Tl, 01,
[14,161) (T, 0,116,201 (T5 O, [20,241)>
Az (T, 0512,5D (T, 04 [8,10D (T, 04 [11,13D)
(T, 05[13,161) (T3, 05 [20,23])>
Ag<(Ty 0,[7,9D) (T, 0, [11,13]) (T5 0, [16,20])>
Az ((T5 050,41 (T, 0,[4,7]) (T, 0y [10,13])
(Ts. 0y [13,16]) (T, 04.[16,201) ( T, 05 [20,241)>
Ad 2AE
Ry.Tri:<(A; T50310,4D) (A5 T4 0,14, 7D (A T3 O,
(7,91 (As T, 0,4 [10,131) (A5, Ts 04 [13,16])
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P01= {(05707)’(02'04)}

(A; T, 04116,20D) (A5 T, 05 [20,241)>
R,.Try<(A, T3 0,[2,51) (A, T; 04[5,8)) (A, T5 04 [8.11])
(A, 7,0, [11,13D (A, T, 04[13,18]) (A, T, 0,[16,20])
(A, T5.0,120,241)>
Ry Tri:<{(A, T,0,10,2D (A, T, 0,[2,4])
(A, T3 0419,141) (A5 T, 04 116,201)>
Ry Try<{(A; T5.0,10,4D (A, T, 0, [14,16D)
(A; T5,05[20,231)>
Ry. Try (A, T3.0,10,21) (A3 T, 05 [2,5])
(A, T3, 05 113,16 (A, T, 0,[20,221)>
Ry Tri<(A, T;0,00,2) (A, T, 0,{2.4]
(As, T;.04[4,7D (A; T, 04 18,101 (A3 T5 04 [11,13])
(A, T;0,016,201) (A, T, 0,120,22D)>
Ry Tr:<(A; T, 0,[4,7) (A, T5 0,[16,201)>
Ry Try<(A; Ty 0,418,101
R,. Try <(A4 T5.04[11,13])>
R,. Trg<(A, T3 0,116,201)>
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