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ABSTRACT - The importance of production task
assignment when it comes to provider manufacturing
modes cannot be overstated, as it allows for the
provision of a just-in-time supply of manufacturing
services to clients. This study investigates a crucial
aspect for optimizing a production schedule in a
manufacturing facility. Discrete Event Simulation
(DES) technique was used to imitate real-time
information about activities and services, may be
utilized to establish more efficient task assignment rules
for the tasks and services under consideration. The
results show that the system performance could be
optimized by using appropriate technique.

1. INTRODUCTION

Most of the time, the tasks assignment is
conducted based on centralized approach where task
scheduler will match tasks to the most suitable machine.
As more researches found [1][2], it became clear that
centralized task assignment approach alone may not be
able to achieve optimized productivity within timely
manner. Furthermore, the advancement of computing
technologies allows decentralized approach to be
applied in solving task assignment problem.
Decentralized task assignment is a loose reference to the
system that enable the task assignment to be decided by
more than one entity within the system [1][3]. At times,
this could accommodate the dynamic demand of an
integrated sector.

Researches on task assignment methods are focused
mainly to cut idle times, speed up production processes,
and to lower costs by optimizing operating processes for
the production systems [4]. The objective of production
task assignment machines is to locate a pattern of
machine work to increase a range of principles without
breaching any of the shortcomings.

Simulation is a study that simulates or imitates a
structure of real life. The imitation of a system without
time or a dynamic simulation may be a static simulation,
like a real system in time. The simulation can be
categorized into a physical simulation. The word
simulation is called dynamic machine software
simulation in this project. Simulation is examined in
several ways like a computer simulation which through
its evolution replicates a structure. The programs can be
broken down into discreet and ongoing versions [5]. The
conditions of such structural elements continue to
change over time in a continuous model. Previously, it
is quite difficult to simulate a decentralized task
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assignment due to the technological restriction.
However, as the computing technology advances, the
study is becoming more feasible.

2. METHODOLOGY

The proposed work flow to establish the optimization
model is illustrated in Figure 1. As the study is
conducted in a manufacturing facility, series of
discussions were conducted before the simulation was
developed. Decision on product groups, selection of
important parameters and stock levels are among the
important decisions made during the discussion.

Two types of dispatching rules used in this study are:
e  First In First Out (FIFO)
e Last In First Out (LIFO)
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Figure 1 Research workflow

The configuration of the factory, depicted in Figure 2, is
based on the actual layout that is employed in the
facility where gears are made. Each of the workstations
will be responsible for the transformation of raw
materials into finished items. The critical process is
delivered into the material throughout the material's
transformation into a final product at each of the
stations along the way. The aim of this study is to
increase machine utilization as the current utilization is
about 50%.



Proceedings of International Innovative Research and Industrial Dialogue 2022 (iIRID'22)

DISPATCH R
PG “nunmm| ’- -
wno | [
RUNNNG
STORE ‘ ‘ STORE
W = =

Figure 2 Manufacturing layout

3.  RESULTS AND DISCUSSION

Anylogic 8.5.2 simulation software was selected as the
simulation software due to the reason that it is capable
to model the required system. The multi-method
approach based on discrete event simulation (DES) and
multi-agent systems (MAS) was used to build a
simulation model for this application. The resource and
job populations of agents are portrayed as resources and
jobs, respectively, in the production scheduling model.
The resources indicate the entities that oversee the
processing of the finished product. Jobs are the things
that are subjected to machining to be transformed into
completed goods after the technical cycle. Operation
and transitions are two extra populations that are
required for the Job Shop system to function properly:
they are contained within each job agent. Figure 3
shows the developed
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Figure 3 Manufacturing layout

As illustrated in Figure 4, the throughput unit for the
LIFO dispatching rule that we simulate, we classified
the throughput unit by 5 and received a cycle time of
528.37 for this simulation. Furthermore, we find that the
number of units for throughput is 3, and the cycle time
is 482.98 for the FIFO simulation. We can see from the
data that comes from the simulation that the larger the
unit of throughput for the product, the greater the
number of cycles required to complete the product
cycle. Even though both phrases explain how long it
takes a manufacturing process to complete, cycle time
refers to the amount of time it takes to complete each
stage in the manufacturing process.

4. CONCLUSIONS

It is necessary to conduct extensive research on the
theory and task assignment method for this final year
project, which will be completed across two semesters.
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Figure 4 Throughput and cycle time

The research on identifying the important task
assignment aspects within a production system is
completed before the implementation of decentralized
machine task assignment. The choice of the dispatching
rule, in conjunction with the use of the machines, can be
characterized as an important element in task
assignment. It has been established in the company that
the dispatching rule is FIFO, and it has been established
in this project simulation that the dispatching rules are
FIFO and LIFO. Meanwhile, equipment utilization has
increased from 50% to 80%, representing a significant
increase over the previous year.

ACKNOWLEDGEMENT

Authors wish to thank Universiti Teknikal
Malaysia Melaka for providing the related facilities
required for the research.

REFERENCES

[1] A.Z. Mohamed Noor, M.H.F.M. Fauadi, F.A. Jafar,
S. Ramlan, M.A. Shri Abdul Aziz, Fuzzy analytic
hierarchy process (FAHP) integration for decision
making purposes: A review, Journal of Advanced
Manufacturing Technology, vol. 11, no. 2, pp. 139—
154,2017.

E.S. Okpoti and I.J. Jeong, A reactive decentralized
coordination algorithm for event-driven production
planning and control: a cyber-physical production
system prototype case study, Journal of
manufacturing systems, 58, pp.143-158, 2021.

J.B. Didden, Q.V. Dang and I.J. Adan, A semi-
decentralized control architecture for high-mix-low-
volume factories in Industry 4.0., Manufacturing
Letters, 30, pp.11-14, 2021.

M.H.F.B. Md. Fauadi, H. Lin, T. Murata, Dynamic
task assignment of autonomous AGV system based
on multi agent architecture, Proceedings of the
2010 IEEE International Conference on Progress in
Informatics and Computing, PIC 2010, 2010, 2, pp.
1151-1156, 5687984.

M.H.F. Bin Md Fauadi, T. Murata, Makespan
minimization of machines and Automated Guided
Vehicles schedule using Binary Particle Swarm
Optimization, Proceedings of the International
MultiConference of FEngineers and Computer
Scientists 2010, IMECS 2010, 2010, pp. 1897—
1902.





