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ABSTRACT 
One of the most widespread techniques to evaluate 
various aspects of a manufacturing system is discrete-
event simulation (DES) (Banks 1998, Law and Kelton 
2000, O’Rielly and Lilegdon 1999). However, building 
a simulation model of a manufacturing system is a 
difficult task and needs great resource expenditures. 
Automated data collection and model buildup can 
drastically reduce the time of the design phase as well 
as support model reusability. Since most of the 
manufacturing systems are controlled by low level 
controllers (e.g., PLCs, CNCs) they store structure and 
control logic of the system to be modeled by a DES 
system. The paper introduces an ongoing research of 
PLC code processing method for automatic simulation 
model generation of a conveyor system of a leading 
automotive factory. Results of the validation process 
and simulation experiments are also described through a 
case study. 
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1. INTRODUCTION 
As majority of manufacturing simulation projects 
constrained on financing issues or on close deadlines, it 
is necessary to reduce the most time-consuming and 
expensive tasks of a simulation project. The design 
phase of a simulation project constituted by input data 
preparation and model building can be significantly 
reduced by using automatic data gathering and 
processing. 

On the other hand, simulation is applied to long-
term planning, design and analysis of manufacturing 
systems. These models are termed “throw away” or 
“stand-alone” models because they are seldom used 
after the initial plans or designs have been finalized. As 
opposed to the “traditional” use of simulation, Son et al. 
(2001) proposed that once the system design has been 
finalized, the simulation that was used for evaluation 
could be used as the basis for system control. In their 
concept simulation was created by using neutral system 
components, i.e., they made efforts to build simulation 

models for Shop Floor Control System (SFC), 
generated automatically. 

Data needed to build simulation model of a 
manufacturing system are available in production 
database or can be collected. Nowadays majority of the 
enterprises are installing automated manufacturing 
system (AMS) consisting of programmable logic 
controllers (PLCs). Subsequently, the topology and the 
control logic of the manufacturing system needed for a 
simulation model are inherently kept in these PLCs. 
Consequently, building of simulation models can be 
supported by data and control logic extracted from PLC 
codes. 

The paper introduces an ongoing research of PLC 
code processing method that generates a structured 
dataset that can be used by manufacturing simulation 
software to automatically create and parameterize a 
model. 

 
2. AUTOMATED SIMULATION MODEL 

BUILDING 
As stated by Ryan and Heavey (2006) the most 
commonly used rule of a simulation project is the so 
called “40-20-40 rule”. The rule states that time spent 
developing a simulation project can be divided as 
follows: 

 40% to requirements gathering, 
 20% to model translation, 
 40% to experimentation. 

Time-consuming requirements gathering phase 
contains input data collection and preparation. 
Significant planning time reduction can be achieved by 
automating data gathering and preparation. 

Several approaches have been used for automating 
simulation model buildup by automatic input data 
gathering and processing. Park et al. (2010) suggest a 
naming rule in PLC codes to automatically identify 
objects and control logic in code giving a basic data set 
to build simulation model. This approach needs a 
renaming process on PLC codes if naming rule 
suggested is not applied. 

Bagchi et al. (2008) describe a discrete event 
simulator developed for daily prediction of WIP 
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