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Abstract

Analysis of Commercial Discrete Event Simulation
Packages in a MetaFactory Environment

Graduate School, University Of Ulsan
Department of Industrial Management

Ji-hyeon Park

Due to rapidly changing customer needs and changes in production
methods for multi-product, low-volume production systems, process
complexity is increasing, and production simulation techniques are gaining
prominence in digital twin environments to predict and optimize advanced
production processes in advance. The convergence of hyper-connected and
ultra-intelligent ICT technology in Industry 4.0 and human-centered virtual
reality in Society 5.0 is moving toward an era where the real world, a
physical space, and the metaverse world, a virtual space, interact to create
value. As a result, metaverse and digital twin technologies are rapidly being
introduced to the manufacturing industry. However, the metafactory
concept is still in its infancy and is not clearly distinguished from existing
smart factory concepts and technologies. In addition, with the development
of digital twins, new simulation packages are rapidly being developed and
the functions of existing packages are being updated, making it difficult for
users to make decisions about which simulation software package to utilize
for development.

In this study, we organized our findings into three research questions
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and answers. Among the wvarious commercial discrete event simulation
software, we identify the main software based on the literature used in the
actual study and analyze the characteristics of each package to provide a
basis for selection for companies and users who have difficulties in
selecting software. Next, the concepts and main technologies of smart
factories, digital twins, and metafactories are compared and summarized to
clearly define their characteristics and differences. The importance of
simulation is also growing as it is possible to build a realistic factory in the
virtual space of a metafactory and improve efficiency and productivity
through simulation. Therefore, this study evaluates the implementation level
of discrete event simulation software based on the main technical
characteristics of metafactories and analyzes its connection with
metafactories, which will be used as a basis for companies and users who

want to build metafactories and perform virtual simulations in the future.
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