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Abstract

In this paper, a distributed multi-agent scheduling system (MASS) based on co-

operative approach is proposed to solve static and dynamic job shop scheduling

problems (JSSP). The proposed system is composed of two kinds of agents, Supervisor

agents and Resource agents. The Supervisor agent decomposes JSSP into interrelated

sub-problems and the Resource agents co-operate, through a distributed approach of

local idle time minimisation, to solve this problem which is known as one of the most

difficult NP-hard problems. Computational results are presented to show the efficiency

of MASS in static job shop scheduling. Then, a comparison of the computational results

between MASS and some common dispatching rules, on dynamic job arrivals, is studied

in terms of effectiveness and stability. Finally, the developed system is validated within

an illustrative example, to demonstrate the feasibility of MASS.

 Keywords: job shop scheduling distributed multi-agent system combinatorial optimisation



 

We Care About Your Privacy

We and our 842 partners store and/or access information on

a device, such as unique IDs in cookies to process personal

data. You may accept or manage your choices by clicking

below, including your right to object where legitimate

interest is used, or at any time in the privacy policy page.

These choices will be signaled to our partners and will not

affect browsing data. Privacy Policy

We and our partners process data to provide:

Use precise geolocation data. Actively scan device

characteristics for identification. Store and/or access

information on a device. Personalised advertising and

content, advertising and content measurement, audience

research and services development.

List of Partners (vendors)

I Accept

Essential Only

Show Purpose

https://www.tandfonline.com/
https://www.tandfonline.com/action/showPublications?pubType=journal
https://www.tandfonline.com/tprs20
https://www.tandfonline.com/loi/tprs20
https://www.tandfonline.com/toc/tprs20/50/2
https://www.tandfonline.com/toc/tprs20/50/2
https://www.tandfonline.com/journals/tprs20
https://www.tandfonline.com/author/Kouider%2C+Ahmed
https://www.tandfonline.com/author/Bouzouia%2C+Brahim
https://doi.org/10.1080/00207543.2010.539276
https://www.tandfonline.com/action/clickThrough?id=5931&url=%2Fr%2Fsubjectsample-efbi&loc=%2Fdoi%2Fabs%2F10.1080%2F00207543.2010.539276&pubId=44259302&placeholderId=1074&productId=3092
https://www.tandfonline.com/doi/full/10.1080/00207543.2010.539276?scroll=top&needAccess=true
https://www.tandfonline.com/doi/figure/10.1080/00207543.2010.539276?scroll=top&needAccess=true
https://www.tandfonline.com/doi/ref/10.1080/00207543.2010.539276?scroll=top
https://www.tandfonline.com/doi/citedby/10.1080/00207543.2010.539276?scroll=top&needAccess=true
https://www.tandfonline.com/doi/metrics/10.1080/00207543.2010.539276?scroll=top
https://www.tandfonline.com/doi/permissions/10.1080/00207543.2010.539276?scroll=top
https://www.tandfonline.com/doi/abs/10.1080/00207543.2010.539276
https://www.tandfonline.com/keyword/job+shop+scheduling
https://www.tandfonline.com/keyword/distributed+multi-agent+system
https://www.tandfonline.com/keyword/combinatorial+optimisation
https://www.tandfonline.com/doi/full/10.1080/00207543.2010.537386
https://www.tandfonline.com/toc/tprs20/50/2?nav=tocList
https://www.tandfonline.com/doi/full/10.1080/00207543.2010.539279
https://www.tandfonline.com/
https://www.tandfonline.com/action/showCart?FlowID=1
https://www.informa.com/privacy-policy/


Related Research Data

A Complete Multiagent Framework for Robust and Adaptable Dynamic Job Shop

Scheduling

Source: Institute of Electrical and Electronics Engineers (IEEE)

Dynamic response to demand variability for precast production rescheduling with

multiple lines

Source: Informa UK Limited

Ant colony intelligence in multi-agent dynamic manufacturing scheduling

Source: Elsevier BV

Performance of an ant colony optimisation algorithm in dynamic job shop scheduling

problems

Source: Informa UK Limited

Multi-agent-based hierarchical collaborative scheduling in re-entrant manufacturing

systems

Source: Informa UK Limited

Auction-based distributed scheduling in a dynamic job shop environment

Source: Informa UK Limited

Distributed multi-agent scheduling and control system for robotic flexible assembly

cells

Source: Springer Science and Business Media LLC

Benchmarking and Robust Multi-Agent-Based Production Planning and Control

Source: Elsevier BV

Scheduling job shop associated with multiple routings with genetic and ant colony

heuristics

Source: Informa UK Limited

Distributed production planning and control agent-based system

Source: Informa UK Limited

Research on job-shop scheduling optimization method with limited resources

Source: Springer Science and Business Media LLC

A comparison of dispatching rules and genetic algorithms for job shop schedules of

standard hydraulic cylinders

Source: Springer Science and Business Media LLC

Dynamic job-shop scheduling with sequence-dependent setup times: simulation

modeling and analysis

Source: Springer Science and Business Media LLC

Previous article View issue table of contents Next article 

https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1109%252Ftsmcc.2007.900658&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F00207543.2017.1414970&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.engappai.2007.03.008&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F00207540701644219&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F00207543.2016.1194535&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F00207540110098445&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1007%252Fs10845-017-1345-z&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs1474-6670%252817%252937765-0&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F00207540701824845&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F00207540600788992&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1007%252Fs00170-007-1345-9&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1007%252Fs00500-007-0222-7&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1007%252Fs00170-006-0836-4&type=Scholix
https://www.tandfonline.com/doi/full/10.1080/00207543.2010.537386
https://www.tandfonline.com/toc/tprs20/50/2?nav=tocList
https://www.tandfonline.com/doi/full/10.1080/00207543.2010.539279


Deterministic job-shop scheduling: Past, present and future

Source: Elsevier BV

Ant colony optimization combined with taboo search for the job shop scheduling

problem

Source: Elsevier BV

A comparative study of a new heuristic based on adaptive memory programming and

simulated annealing: The case of job shop scheduling

Source: Elsevier BV

Integrated process planning and scheduling/rescheduling—an agent-based approach

Source: Informa UK Limited

Solving the Job-Shop Scheduling Problem in the Industry 4.0 Era

Source: MDPI AG

Design of negotiation protocols for multi-agent manufacturing systems

Source: Informa UK Limited

A filter-and-fan approach to the job shop scheduling problem

Source: Elsevier BV

Dynamic job-shop scheduling using reinforcement learning agents

Source: Elsevier BV

Multi-agent systems applications in manufacturing systems and supply chain

management: a review paper

Source: Informa UK Limited

Performance of decomposition procedures for job shop scheduling problems with

bottleneck machines

Source: Informa UK Limited

The hybrid heuristic genetic algorithm for job shop scheduling

Source: Elsevier BV

Metaheuristics for minimizing the makespan of the dynamic shop scheduling problem

Source: Elsevier BV

Teams of autonomous agents for job-shop scheduling problems: An experimental study

Source: Springer Science and Business Media LLC

A tabu search method guided by shifting bottleneck for the job shop scheduling

problem

Source: Elsevier BV

Using Data Mining for Due Date Assignment in a Dynamic Job Shop Environment

Source: Springer Science and Business Media LLC

Dynamic rescheduling that simultaneously considers efficiency and stability

Source: Elsevier BV

A hormone regulation–based approach for distributed and on-line scheduling of

machines and automated guided vehicles:

Source: SAGE Publications

https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0377-2217%252898%252900113-1&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.cor.2006.07.003&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.ejor.2005.12.013&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F00207540600675801&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.3390%252Ftechnologies6040107&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F002075499191157&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.ejor.2007.12.035&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0921-8890%252800%252900087-7&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F00207540701441921&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F002075400188843&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0360-8352%252801%252900017-1&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.advengsoft.2004.10.002&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1023%252Fb%253Ajims.0000034108.66105.59&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0377-2217%252899%252900158-7&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1007%252Fs00170-003-1937-y&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.cie.2003.09.007&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1177%252F0954405416662078&type=Scholix


 

Linking provided by  

Related research 

Recommended articles Cited by 

29

Deep reinforcement learning for dynamic scheduling of a flexible job shop

Renke Liu et al.

International Journal of Production Research

Published online: 11 Apr 2022



Joint optimisation for dynamic flexible job-shop scheduling problem with transportation time and

resource constraints

Weibo Ren et al.

International Journal of Production Research

Published online: 30 Aug 2021



Real-time scheduling simulation optimisation of job shop in a production-logistics collaborative

environment

Lei Cai et al.

International Journal of Production Research

Published online: 19 Jan 2022



View more



People also read

https://scholexplorer.openaire.eu/
https://www.tandfonline.com/doi/full/10.1080/00207543.2022.2058432?src=recsys
https://www.tandfonline.com/author/Liu%2C+Renke
https://www.tandfonline.com/doi/full/10.1080/00207543.2021.1968526?src=recsys
https://www.tandfonline.com/author/Ren%2C+Weibo
https://www.tandfonline.com/doi/full/10.1080/00207543.2021.2023777?src=recsys
https://www.tandfonline.com/author/Cai%2C+Lei
https://www.addtoany.com/share


Information for

Authors

R&D professionals

Editors

Librarians

Societies

Open access

Overview

Open journals

Open Select

Dove Medical Press

F1000Research

Opportunities

Reprints and e-prints

Advertising solutions

Accelerated publication

Corporate access solutions

Help and information

Help and contact

Newsroom

All journals

Books

 Sign me up

 

 

Keep up to date

Register to receive personalised research and resources

by email

Copyright © 2024 Informa UK Limited Privacy policy Cookies Terms & conditions

Accessibility

Registered in England & Wales No. 3099067 

5 Howick Place | London | SW1P 1WG

https://authorservices.taylorandfrancis.com/
https://taylorandfrancis.com/who-we-serve/industry-government/business/
https://editorresources.taylorandfrancis.com/
https://www.tandfonline.com/page/librarians
https://www.tandfonline.com/societies
https://www.tandfonline.com/openaccess
https://www.tandfonline.com/openaccess/openjournals
https://www.tandfonline.com/openaccess/openselect
https://www.tandfonline.com/openaccess/dove
https://www.tandfonline.com/openaccess/f1000
https://taylorandfrancis.com/who-we-serve/industry-government/marketing/
https://taylorandfrancis.com/partnership/commercial/advertising-solutions/
https://taylorandfrancis.com/partnership/commercial/accelerated-publication/
https://taylorandfrancis.com/who-we-serve/industry-government/business/purchasing-options/
https://help.tandfonline.com/
https://newsroom.taylorandfrancisgroup.com/
https://www.tandfonline.com/journals?&pageSize=3000
https://www.routledge.com/
https://taylorandfrancis.formstack.com/forms/tfoguest_signup
http://facebook.com/TaylorandFrancisGroup
https://twitter.com/tandfonline
http://linkedin.com/company/taylor-&-francis-group
https://www.youtube.com/user/TaylorandFrancis
http://www.weibo.com/tandfchina
https://www.informa.com/
https://informa.com/privacy-policy/
https://www.tandfonline.com/cookies
https://www.tandfonline.com/terms-and-conditions
https://www.tandfonline.com/accessibility
http://taylorandfrancis.com/

