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Abstract: Results of the research of using MAS technique into production scheduling field in past decade are deeply analyzed. The basal
feature and framework of MASS (Multi-Agent Scheduling System) are summarized. According to different paths of using the MAS
technique, a view is put forward of that MASS should be divided into two types. entity-type MASS and processtype MASS. Then the
definitions of their agents, the architecture of systems, some important agent negotiation strategy and etc. of the two types MASS are
studied in detail. At the same time their character are compared. Finally, future's development of thisfield is discussed.
Keywords: Multi-Agent System; MAS; Scheduling; MASS; Multi-Agent Scheduling System;

MAS Multi-Agent System
MAS
1.
MAS
1.1
MAS
Job-shop
(3l
FMS Flexible Manufacturing System
(1]
MASS
[7]
[8]
MAS
CIMS

MAS

MAS
MAS

MASS Multi-Agent Scheduling System

MASS
[1]
(2
[4] [5]
[2 3 5
(6] MASS
MASS [9]
CIM  Job-shop [10]
[11-15]
[16]
[17]
1

http://www.cimspaper.com




2003, 18(1):1-6

MASS

[19]
MASS
[22]
MASS
MASS

2

[8 15]

[18] MASS
Broker Architecture
[21]
MASS
FMS
MASS
[26-28]
1.2 MASS
MASS
MASS
1
MASS
2
26]
3 MASS
MASS
1 c
a
1 MASS
MASS
MASS
4
CIMS

CORBA Common Object Request

Flow-shop
[23 24]
[25]
[20
1 a 1 b
[21]

http://www.cimspaper.com




2003, 18(1):1-6

MASS
MASS
MASS
2. MASS
MASS
2.1
MASS
1 Resource Agent
MASS
2 Task Agent
Job Agent Part Agent
[23]
[26]
3 Manager
[6 23 24]
(8]
[12]
[26]
MASS
[2]
2.2
MASS
MASS
MASS
1

Contract-Net Protocol

MASS

CIMS 3 http://www.cimspaper.com




2003, 18(1):1-6

[23 24]

MASS

2
Market-Like Model
[2] 143 ”
[2 12] [12]
3. MASS
MASS
MASS
MASS
3.1
[16]
2
CIMS 4

MASS

MASS

MASS

[21]

MASS 2

http://www.cimspaper.com




2003, 18(1):1-6

3.2
[20]
3.3
[1]
[9
[19]
CORBA
4,
MASS
MASS
MASS
1
Planning
2
3
MAS

CIM
CIM

COBAR

MASS
MAS
MASS
JT JustIn Time

CIMS

Job-shop

Computer Integrated Manufacturing

Flow-shop

MASS

MRP Materia Requirements

OPT  Optimized Production Technology

MAS

http://www.cimspaper.com




2003, 18(1):1-6

MAS

[1] Katia Sycara, Steven F. Roth, Norman Sadeh, et a. Distributed constrained heuristic search[J]. IEEE Transactions on Systems, Man
and Cybernetics, 1991, 21(6):1446-1461

[2] GraceYuh-jiun Lin, James J. Solberg. Integrated shop floor control using autonomous agents[J]. I1E Transactions, 1992, 24(3):57-71

[3] [J. , 1992, 26(2):77-82

[4] Red G Smlth Framework for distributed problem solving A]. SAE Preprints, Int Jt Conf on Artif Intell(2) [C], 1979:836-841

[5] Klaus Fischer. Knowledge-based reactive scheduling in a flexible manufacturing system[J]. IFIP Transactions B: Computer
Applicationsin Technology, 1993(B-15):1-18

[6] Carlos Ramos. An Architecture and a negotiation protocol for the dynamic scheduling of manufacturing systems [A]. Proceedings -
IEEE International Conference on Robotics and Automation[C]. |EEE, 1994. 3161-3166

[7] Carlos Ramos. Task negotiation for distributed manufacturing systemsg[A]. Proceedings of the |IEEE International Symposium on
Assembly and Task Planning[C]. |EEE, 1995. 259-264

[8] CarlaP. Gomes, Austin Tate, Lyn Thomas. Distributed scheduling framework[A]. Proceedings of the International Conference on
Toolswith Artificial Intelligence[C]. |EEE, 1994. 49-55

[9] Kaoji Morikawa, Takeshi Furuhashi, Y oshiki Uchikawa. Evolution of CIM system with genetic algorithm[A]. IEEE Conference on
Evolutionary Computation — Proceedings(2)[C]. IEEE, 1994. 746-749

[10] Rachel Lau, Joel Favrel. Intelligent scheduling agent for distributed decision-making[A]. Proceedings of the |EEE Conference on
Decision and Control (4)[C]. |EEE, 1996. 3849-3850

[11] Kap Hwan Kim, Jong Wook Bae, Joon Yub Song, et a. Distributed scheduling and shop floor control method[J]. Computers &
Industrial Engineering, 1996, 31(3-4):583-586

[12] Kap Hwan Kim, Jun Y eob Song, Ki Hong Wang. Negotiation based scheduling for items with flexible process plans[J]. Computers &
Industrial Engineering, 1997, 33(3-4):785-788

[13] Kouiss K., Pierrevd H., Mebarki N. Using multi-agent architecture in FMS for dynamic schedulindJ]. Journa of Intelligent
Manufacturing, 1997, 8(1):41-47

[14] F. P. Maturana, D.H.Norrie. Multi-agent mediator architecture for distributed manufacturingJ]. Journa of Intelligent Manufacturing,
1996, 7(4):257-270

[15] A. L. Ananda, G. S. H. Tan, L. F. Lau. Distributed scheduling algorithms for the Astra Virtual Machine[J]  Australian Computer
Science Communications, 1997, 19(1):218-227

[16] Albert D. Baker. Survey of factory control algorithms that can be implemented in a multi-agent heterarchy: Dispatching, scheduling,
and pull[J]. Journal of Manufacturing Systems, 1998, 17(4):297-320

[17] Siddhartha Bhattacharyya, Gary J Koehler. Learning by objectives for adaptive shop-floor schedulingJ]. Decision Sciences, 1998,
29(2):347-375

[18] P.C. Pendharkar. A computational study on design and performance issues of multi-agent intelligent systems for dynamic scheduling
environments[J]. Expert Systems with Applications,1999(16): 121-133

[19] Yu Lian, Ohsato Ario, Kawakami Terujyu, et al. CORBA-based design and development of distributed scheduling systems: an
application to flexible flow shop scheduling systems[A]. Proceedings of the IEEE International Conference on SMC(4)[C]. |EEE
(SMC); SCJ; SICE; RSJ; JSME |EEE, 1999:1V-522- 1V-527

[20] Knotts Gary, Dror Moshe, Hartman Bruce C. Agent-based project schedulingJ]. 11 E Transactions, 2000, 32(5):387-401

[21] . . , 2000

7

[22] Chen YungYu, Fu Li-Chen, Chen Yu-Chien. Multi-agent based dynamic scheduling for a flexible assembly system[Al].
Proceedings-1EEE International Conference on Robotics and Automation(3)[C].|EEE,1998.2122-2127

[23] D. Ouelhadj, C. Hanachi, B. Bouzouia. Multi-agent system for dynamic scheduling and control in manufacturing cellS{A]. IEEE
International Conference on Robotics and Automation(3)[C]. IEEE, 1998. 2128-2133

[24] D. Ouelhadj, C. Hanachi, B. Bouzouia, et al. Multi-contract net protocol for dynamic scheduling in flexible manufacturing systems
(FMS) [A]. Proceedings - IEEE International Conference on Robotics and Automation (2)[C]. |IEEE Raobotics and Automation
Society, 1999. 1114-1119

[25] R. J. Rabelo, L. M. Camarinha-Matos. M ulti-agent-based agile scheduling J]. Robotics and Autonomous Systems, 1999, 27(1):15-28

[26] , [J. CIMS 2000, 6(4): 45-49

[27] A. Brun, A. Portloll Agent -based shop-floor scheduling of multi stage systems[J]. Computers and Industrial Engineering, 1998,
37(1):457-460

[28] Weiming Shen, Douglas H. Norrie. Dynamic manufacturing scheduling using both functional and resource related agentd[J].
Integrated Computer-Aided Engineering, 2001, 8(1):17-30

1969 CIMS
CIMS

CIMS 6 http://www.cimspaper.com




2003, 18(1):1-6

CIMS

http://www.cimspaper.com < >
http://xcchen.yeah.net
http://cimspaper.wy8.net
http://cimspaper.51.net
http://cimspaper.icpcn.com

ga b~ wbNPEF

http://www.cn99.com/cgi-bin/catal og?viewcat=58
1. CIMS

(CINS)

CIMS 7 http://www.cimspaper.com




