
Simulation Based Decision Framework for Hybrid Layout Production Systems 
under Disruptions 

V. Vijayan, R. Harikrishnakumar, and K. Krishnan

Department of Industrial, Systems, and Manufacturing Engineering 
Wichita State University 

Wichita, KS, USA 

Corresponding author's Email: vishakhvijayan88@gmail.com 

Author Note: A brief biographical sketch of the contributing authors goes here. It may include acknowledgment of funding 
sources, expressions of gratitude to research assistants, and contact information for the author who will handle requests. 

Abstract: In a hybrid layout production system under uncertainties, making strategic decisions becomes crucial and demanding 
with increase in complexity of the system.  Advent of Industry 4.0 lead to development of technologies such as smart factories, 
simulation, cloud, cyber physical systems which uses digital twins for making informed strategic decisions in a factory.  This 
paper proposes a decision-making framework for a multi-product hybrid layout production system under stochastic disruptions 
using a simulation model.  Simulation model will act as a digital twin of the physical system which helps to proactively visualize 
and analyze several key performance parameters of the system and make informed decisions.  Objective of this paper is to 
identify the best sequence from pre-defined sequences for jobs which maximize profit, throughput, and minimize cost, and 
make-span.  Several experimentation cases are developed to analyze performance of the system under different scenarios of 
disruptions and make strategic decisions such as investing in new machines, prioritizing products, and rescheduling of products. 
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1. Introduction

Advent of new age technologies Internet of Things (IoT), Cloud, Simulation, Autonomous Robots, System Integration, 
Cybersecurity, Additive Manufacturing, Data and Analytics, and Augmented Reality has led to formation of “smart factories”. 
The integration of above technologies is referred to as Industry 4.0 where humans, systems, and machines exchange information 
using network devices and sensors for coordinating and monitoring the processes in an industry.  Industry 4.0 is the new phase 
of automation which integrates digital system with the physical counterpart using sensors and networking technologies.  This 
concept is collectively referred to as Cyber-Physical Systems (CPS). In certain contexts, terms IoT and Industry 4.0 are used 
interchangeably.  IoT is the most significant element of Industry 4.0.  IoT comprises the connectivity element of the industry 
whether it is a production or service industry.  The initial phase of both industries involves exchange of information between 
several entities of an industry.  In the case of manufacturing of products, initially an idea is converted into a design drawing 
using CAD software from physical objects either by scanning or creating data.  They are analyzed and finalized using digital 
technologies and finally manufactured as a physical entity.  Even after beginning of the production process, information is 
shared frequently between systems, machines, and humans for analysis and improvement on a real time basis depending on 
parameters that govern the entire process.  Industry 4.0 improves the ability to design, analyze, modify, create, and customize 
faster by lowering factors such as cost, lead time, and adapting to changes in demand, preferences, and technology. 

Industry 4.0 is made possible by the connectivity of all the entities which are directly or indirectly part of the network 
through a cloud network using connectivity devices to send and receive data and to manage the system remotely.  This concept 
is termed as Internet of Things or IoT and gave rise smart factories and decentralized management of systems.  IoT uses real-
time data from automated machines linked together through internet connectivity and analyze them to make real-time decisions. 
Digital twin concept emerged with simulation and IoT where a digital model accurately represents a physical system of a 
production process or a service industry.  Using design, analysis, simulation, and manufacturing, users can recreate and verify 
original physical model of production system.  It connects real world data with the systems model and let the user interpret, 
analyze and make decisions based on the data received on real time.  It has several advantages the most important of which is 
the ability to improve performance of the process irrespective of whether it is manufacturing or service.  It helps the users to 
make critical decisions under uncertain conditions of disruptions, demand variation, service requests, market fluctuations, and 
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