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A Study on Multi-agent based Task Assignment Systems for Virtual Enterprise
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{ Abstract }

With the paradigm shifting from the principal of manufacturing efficiency to business globalism and rapid adaptation
to its environments, more and more enterprises are being virtually organized as manufacturing network of different units
in web. The formation of these enterprise called as Virtual Enterprise(VE) is becoming a growing trend as enterprises
concentrating on core competence and economic benefit. This paper proposes multi-agent based task assignment system
for VE, which attempts to address the selection of individually managed partners and the task assignment to them. A case
example is presented to illustrate how the proposed system can assign the task to partners.
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Fig. 1 Architecture of multi-agent based task assignment
system
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Table 2 Setup cost between operations

Oprl Opr2 Opr3 Opr4 Opr5
Oprl 0 20 30 10 20
Opr2 20 0 10 20 30
Opr3 30 10 0 30 20
Opr4 10 20 30 0 10
Opr5 20 30 20 10 0

Table 3 Transfer cost per time & transfer time between

enterprises
Enterprise]l | Enterprise2 | Enterprise3
(RA1,RA2)(RA3RA4 (RAS5)
(ERrg TS o T | TC | TT | TC | TT | TC
Enterprisel
®AL RA2) 0 0 1 30 1 40
Enterprise2
1
RA3, RA4) 30 0 0 1 50
Enterprise3
e RAS) 1 40 1 50 0 0
‘ TT: Transfer time,
Fig. 5 Operation sequence graph of OPD TC: Transfer cost per time
Table 1 Operation information
Opr Type Oprl Opr2 Opr3 Opr4 Opr5
(Milling) (Drilling) (Reaming) (Milling) (4Drilling)
Opr ID 6 72,7, 10 3, 8, 11 1,509 4
OT | FC Q OT | FC Q | OT | FC Q OT | FC Q | OT | FC Q
RA.1 2 40 | 04 1 20 | 06 3 30 | 02
RA2 2 25 | 06 1 20 | 08
RA3 1 10 | 04 3 20 | 02 2 20 | 08
RA4 4 20 | 07 1 20 | 05 2 20 | 03
RAS 1 30 | 04 3 30 | 07

Opr: Operation type, OT: Operation time,
FC: FixedCost per time, Q: Quality,

R.A.: Resource agent
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Table 4 Penalty of Task Agent

TA1|TA2 | TA3 | TA4 | TAS
Generating Agent | RA3 | RA4 | RA2 | RA4 | RAS
£ (price/time) 30 30 30 50 40

T.A. : Task agent

Table 5 Selected resource agents

Opr ID| d |OT/TT| dc| NR PR | Cost
8 14 1 0 RA4 | 20 *
11 14 0 RA4 | 20 *
5 14 2 0 RA3 | 40 *
1 0 RA4 | 20 *
3 12 1+1 | 0 RA3 RA.l | 50
4 1 1+1 | 0 RA4 RA2 | 50 *
2 2 R.A4 | 100
10 131 1+1 | 0 | RA4 | RAS5 | 80 *
1+1 0 RAS5 | 80 *
7 13 RA4
241 1 0 RA.1 | 110
1+1 1 RA3 | 110 *
6 11 | 1+1 | 2 | RAS5 | RA4 | 230
241 | 2 RA2 | 290
9 11 | 2+1 1 | RA4 | RA3 | 130 *
2 9 2 3 | RA2 | RA1 | 170 *
1 4 2+1 0 | RAl1 [ RA3 | 70 *

OT+TT: Operation time + Transfer time,
NR: Next resource agent,

PR: Participating resource agent

* . Selected operation
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Fig. 6 Task assignment result
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