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Improved Contract Net Protocol Based on Cycle Period and Its Application
in Job Shop AGYV Scheduling
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Abstract: Agent technology is regared as an effective approach for manufacturing system modeling, and
it is widely used in manufacturing job shop scheduling. In the job shop scheduling based on contract net
protocol, repeated negotiations are required and the problem of concurrent-tendering operation emerges.
To increase working efficiency of contract net protocol, the protocol is simplified and an improved con-
tract net protocol based on cycle period is proposed. The protocol deals with the tender orderly, and in-
troduces the threshold value into the negotiations, which limits the bidding price. Finally, the experi-
ments based on multi-agent job shop AGV scheduling validate the effect of the improved contract net
protocol based on cycle period.
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(a) Model of simple contract net protocol

(b) Model of simplified contract net protocol
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Fig. 1 Negotiation process of two kinds of contract net

protocols
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(a) Processing example for traditional contract net protocol
in multitask situation
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(b) Processing example for simplified contract net protocol
in multitask situation
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Fig.3 Interacions and biddings of two contract net pro-

tocols in multitask situation
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Fig. 4  Procedure of bidding in contract net protocol

based on cycle period
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Tab.1 Data for tasks

Workpiece No. Machine tool No.

J M, (10) M, (18)
I M, (10) M, (18)
Js M, (10) M, (20)
Ju M, (10) M; (15) M, (12)
Js M, (10) M, (15) M, (12)
Js M, (10) M, (15) M, (12)
Rz 2 AGV BHEE
Tab.2 Travel time for AGVs
L/U M, M, M, M,
0 6 8 6 4
4 0 12 10
6 2 0 12 10
8 4 2 0 12
6 2 4 2 0
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Fig. 6 Experimental layout
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Fig. 7 Planned scheduling gantt chart
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Fig. 8 Gantt chart of scheduling in scenario 1
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Fig. 9 Gantt chart of scheduling in scenario 2
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Fig. 10  Utiliztion ratio of machines in different scenarios



900 Moal it = M ROK ¥ ¥ %548 %
e 798-805.
10+ [5] Owliya M, Saadat M, Anane R, et al. A new agent-
= 8r based model for dynamic job allocation in manufac-
g or turing shop floors[J]. TEEE Systems Journal, 2012;
41
6(2): 353-361.
’l .»k
ol ) ) . - [6] Merdan M, Vrba P, Koppensteiner G, et al. Knowl-
(0-5] (5-10] (10-15] (15-20] edge-based multi-agent architecture for dynamic
m G W R scheduling in manufacturing systems[J]. IEEE In-
B 11 35 A 45 0 FE B e 95 543 A & ternational Conference on Industrial Informatics,
Fig. 11  Frequency distribution of time consumption of 2008: 1075-1080.
transportation task [7] Mes M H, Matthieu V D. Design choices for agent-
based control of AGVs in the dough making process
S He 52 T ) LR R L AGY il 2 F5E [J]. Decision Support Systems, 2008, 44 (4): 983-
- \ o . _ o 999.
0 A 55 T R I () A0 50, 5 T 0 A R TR I A . . . .
g A [8] Fazli B, Lin H, Murata T. Dynamic task assignment
HH 3 A GIRESRZISY
VL AT A IR P of autonomous AGV system based on multi agent ar-
4 4E ;E .LE chitecture[ J]. IEEE International Conference on Pro-
=A =]
gress in Informatics & Computing, 2010, 2. 1151-
BEX AL 584 1R R B AR B T Agent B i & 1156.
45 T B B, AS SO T — A R T AT A 8 g A TR [9] Schillo M, Kray C, Fischer K. The eager bidder
W BRI, 7E 6 b i Ak 1 e 2k 4 T) R B e 3 TR problem: a fundamental problem of DAI and selected
%ﬂﬁﬂﬁi%ﬁ@i&l\ #f{"ﬂ Z:{RHLJE T ﬁ*ﬂ? E/J}JFZ{:J.&{/E solutions[ C]//Proceedings of the first international
0 N <
N vt i 5 o Joint conference on Autonomous agents and Multi-a-
FE AR, T H A I R R T HLgE Agent
— . . gent Systems: Part 2. [S. 1. ]: ACM, 2002: 599-
(MA) ;38 i B 8 W%, AT 55 Agent (TA) % HFK 606
MA #4714k, B & 52 B 4 T I . N
AL MAGRATOLAG, BASTIG R BT A B oy g pperm, Eai. —ROLT RS BT A
Ja s IR P BN H 23T 2 Agent 14 A AGV i R R B L) T, i BEIE 5 % . 2008(2) : 329-330.
BESIG g5 SRR I RE 8 AR b i D Agent Gan Lu, Yang Yimin, Wang Jianbin. An improved
I‘ETJ %1’@‘{41?”& s @@J Eﬁ% EI‘JTJ}EWEFH}JF%JEEE% o contract net protocol based on amendatory bidding re-
sult[J]. Control Theory & Applications, 2008(2) .
S 30k
329-330.
[1] FrE, REIZE. £ Agent FHEHIE RA W RLERT]. (110 EAE#E. a1 3 4 55 2 25 40 B0 0 0 & 18] R0 AL Al
AL MR R A2 4R, 2001, 33(1) < 1-7. L. B ML Ukl & £ 48 . 2011(6) :1257-1263.
Qiao Bing, Zhu Jianying. A survey on intelligent Wang Shijin. Improved contract net protocol for
manufacturing system based on Multi-Agent [ J . manufacturing task dynamic assignment[]J]. Com-
Journal of Nanjing University of Aeronautics & As- puter Inegrated Manufacturing Systems, 2011 (6):
tronautics, 2001,33(1).1-7, 1257-1263.
[2] Gu Wenbing, Tang Dunbing, Zheng Kun. Solving [12] sk) k. HER, W, 2. FEFACHaE Petri M AY
job shop scheduling problem based on improved adap- AR [T]. RS W, 2008, 20:
tive particle swarm optimization algorithm [ J J. 5438-5441.
Transactions of Nanjing University of Aeronautics & Zhang Guangsheng, Jiang Changjun, Sha Jing. et al.
Astronautics, 2014, 31(5): 559-567. Research of contract net model based on cost timed
[3] Smith R G. The contract net protocol: High level Petri Net[ J]. Journal of System Simulation, 2008,
communication and control in a distributed problem 20 5438-5441.
solver[J]. IEEE Transactions on Computers, 1980, [13] WEM. THLZMHA Agent JHEKRAI[T]. 5

29(12); 1104-1113.
[4] ZhaoF Q, Wang J Z, Tang ] X. Research on dynam-
ic rescheduling program based on improved contract

net protocol[ J]. Journal of Software, 2011, 6(5):

£ R R 4E,2013(11) : 2893-2899.
Zhao Lianghui. Dynamic agent scheduling model
without contract net protocol[J]. Computer Inegrat-

ed Manufacturing Systems,2013(11): 2893-2899.



