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MPS: Master Production Schedule
AP: Aggregate Plans

RCCP: Rough Cut Capacity Planning
JIT : Just In Time

MRP: Material Requirement Planning

TOC: Theory Of Constraints

AMC: Absorbing Markov Chain
MC: Markov Chain
GA: Genetic Algorithm

HPP: Hierarchical Production Planning
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Abstract

Using of simulation for preparation and modification of MPS in a multi bottleneck
process with stochastic process time and uncertainty due to scrapping and reworking.
Mostafa Javadtalab

This thesis studies the problem of preparation and modification of MPS in a multi
bottleneck process with stochastic process time and uncertainty due to scrapping and
reworking and in a multi-level, multi-product and multi-period system that other
production systems are a special case of it.

Simple master production scheduling problems are categorized as NP-Hard problems.
When the assumptions and constraints such as capacity constraints of machines, multi-
level production, probabilistic process times and Uncertainty resulting from scrapping
and reworking are added to the problem, the complexity of problem would increase.
Consequently, development of heuristic and meta-heuristic approaches are the only way
to solve the problem.

First, the problem is divided into two problems with the elimination of assumptions of
stochastic process time and uncertainty due to scrapping and reworking from the main
problem, respectively. In the first case, the flow of materials in a production system is
modeled as a Markov chain. In this model bottlenecks is determined and MPS is
modified. The second problem deals with simulation of manufacturing systems to identify
bottlenecks and modified MPS.

A heuristic approach has been made by hybridizing simulation and genetic algorithm and
Markov chain to solve the main problem.

Finally comparison between four proposed algorithms is provided and the best algorithm
is selected. The efficiency of the algorithm is measured by implementation of developed
algorithm in a real production system. Conclusions are given and recommendations for

future studies are made.

Keywords: MPS, multi-bottleneck, stochastic process times, simulation, absorbing

Markov chain, reworking, scrapping.
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MPS: Master Production Schedule
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AP: Aggregate Plans
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RCCP: Rough Cut Capacity Planning
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JIT : Just In Time
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MRP: Material Requirement Planning
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TOC: Theory Of Constraints
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