
THERE’S a variety of data coming from the manu-
facturing site today. Along with the development

of the way various data are processed, we have also been
concerned about the way various data are displayed.
The Manufacturing Execution System (MES) has cre-
ated multiple screens that combine data to show data
from different perspectives. This phenomenon has not
necessarily changed to an advanced form. It can be use-
ful for users who want to see and analyze a variety of
data combinations, but there are many inconveniences
for simple information. You need to go to the PC where
the system can be connected and access it. In addition,
even though you can see it on your mobile device, you
need to find a menu of many categories and access screens
in subcategories to see the data you want. And to see
simple data, various data are viewed together on the
connected screen, so the viewing speed is delayed, and
the view can be dispersed because it shows data that I
don’t need. To compensate for these points, ChatMES,
a simple manufacturing bot using Chatbot, was studied.

Chatbot is an application that mimics conversations
with people and allows them to interact with virtual
applications that seem like they’re actually talking [1].
Chatbots can be as easy as basic applications to answer
simple queries, and they can also require cutting-edge
technology, such as personal assistants, who can use big
data to answer queries in a variety of casesBut in manu-
facturing, AI wasn’t very involved in chatbots [1]. Today,
most services have automated chatbots that can interact
with users [3]. Automation through chatbots and many
situations demonstrated the usefulness of improving the

user experience [4] The study highlights that chatbot ap-
plications will be a key technology in IT technology in the
future [5]. Robot Process Automation (RPA) technol-
ogy is the technology that makes chatbots like personal
assistants[5]. RPA is the evolution of next-generation au-
tomation systems that deliver faster, more accurate per-
formance and higher return on investment in business
applications [6].

In this study, we designed a chatbot that works with
MES and uses the technology of RPA. With the devel-
opment of smart manufacturing, processes and inquiry
screens through screens are becoming more complicated
in a manufacturing environment with a lot of data. In
Chatmes, you can get the information you want any-
time, anywhere through an accessible messenger, and
you can work through messenger by registering simple
queries, scheduling tasks, and even complex tasks with
intent through RPA. In addition, Chatmes designed an
architecture that enables RPA by accessing various mes-
senger programs and legacy systems except MES with
the API plug-in layer in mind.

This study consists of: Section II. describes the rel-
evant operation. Section III. presents the architecture of
the manufacturing chatbot and describes the architec-
ture. Section IV. confirms the results of the manufac-
turing chatbot through experiments. Finally, section V.
discusses conclusions and future research plans.

Smart manufacturing is a term coined by several or-
ganizations, such as the Department of Energy (DoE)
and the National Institute of Standards and Technol-
ogy (NIST) in the United States. Using information and
communication technology (ICT) and data analysis, the
manufacturing site was improved and the operation of
the factory was emphasized [7, 8, 9] Smart manufactur-

Design and Implementation of RPA Based ChatMES System 

Architecture for Smart Manufacturing 
 

SANGHOON DO, JONGPIL JEONG 
Department of Smart Factory Convergence, Sungkyunkwan University 2066 Seobu-ro, Jangan-gu, 

Suwon 16419, REPUBLIC OF KOREA 
  

Abstract- Today, with the generation of a lot of data in the manufacturing field, research is being 
actively conducted on how data is processed. But we’re building more complex screens to process and 
show a lot of data. However, there are many times when manufacturing sites want fast, concise data. 
It is possible through Chatbot with Robot Process Automation (RPA) for checking and processing 
concise data regardless of time and place. Provides an architecture that can handle complex system 
screen queries and complex processes.  

Keywords- RPA, Chatbot, Smart Manufacturing, MES
Received: April 7, 2021. Revised: June 15, 2022. Accepted: July 11, 2022. Published: September 13, 2022.  

 

1. Introduction 

2. Related Work 
2.1 Smart Manufacturing 

WSEAS TRANSACTIONS on COMPUTER RESEARCH 
DOI: 10.37394/232018.2022.10.11 Sanghoon Do, Jongpil Jeong

E-ISSN: 2415-1521 88 Volume 10, 2022



ing integrates various technologies such as CyberPhysical
Production Systems (CPPS), IoT, robotics/automation,
big data analytics, and cloud computing to enable data-
driven connectivity [10]. Intelligent manufacturing has
been used in the same sense as smart manufacturing. The
technology and essential elements of smart manufactur-
ing were studied to explain the difference between smart
manufacturing and intelligent manufacturing [7, 11, 12].
Research has been conducted on the features and es-
sentials of smart manufacturing and intelligent manufac-
turing technology [13]. Intelligent manufacturing focuses
more on the technical side and less on the organizational
side than on smart manufacturing. In the context of In-
dustry 4.0, intelligent manufacturing is drawing tremen-
dous attention from government, corporate and academic
researchers [14].

Chatbots are also called messenger bots because they
are based on text messages exchanged between users and
bots in chat spaces. When a user enters a text message
in a virtual space, the software analyzes the message,
creates an appropriate response, and sends the message
back to the user. Therefore, the user can communicate
with the soft-agent-bot through interaction with the soft-
agent-bot and verify that the soft-agent-bot has per-
formed the correct operation. In general, chatbots are
systems that send corresponding messages according to
already defined rules as needed. In the initial develop-
ment version, a method of checking simple matches of
keywords and return values was performed. However,
due to recent advances in various technologies, the re-
quirements are defined by identifying and analyzing the
natural language entered by users. Chatbots can fulfill
requirements and respond to results [15]. The function
of these chatbots means that they can act as agents,
as mentioned above. The agent is an abstract object
in terms of software. Engineering has the same area as
methods, functions, and modules, but the difference is
that it performs autonomous operations instead of sim-
ple functions [16, 17].

Process automation technology is used to automati-
cally control processes. Technological advances have en-
abled industrial automation systems to be introduced
wherever possible. Process automation can be divided
into hard automation and soft automation [18]. Hard au-
tomation refers to the performance of fixed iterations on
a given product, and soft automation performs a vari-
ety of non-fixed operations. RPA is a technology that
belongs to soft automation[19] The software bot handles
data (read, write, numerically, and compute) with ap-
plications through procedured workflows [20]. In various
cases of analyzing RPA inside the device, it was con-
firmed that the processing speed of some tasks in the or-
ganization was shortened and productivity was increased
when RPA was applied. In a recent study, a prototype of
an interactive digital assistant based on natural language
processing has been presented to present tasks related to

intelligent RPA. Through this, it is predicted that inter-
active bot will be able to solve business [21, 22].

In our study, ChatBot’s research using RPA was con-
ducted so that the current status of the manufacturing
site can be checked quickly and easily anywhere.

Fig. 1: ChatMES System Architecture

Figure 1 shows the architecture we studied. All pro-
cessing is done on the Bot Platform. The Bot Platform
is divided into the Management Layer, Messenger I/F
Layer, Adapter Layer, Business Layer, and API Gate-
way Layer.

First, in the Management Layer, there are Man-
age Users, Manage Bots, Manage Feedback, and Man-
age Statistical. Manage Users manages registered users.
Only authorized users are allowed to use it, and be-
cause they have permission to view information based
on their ratings, they are granted permissions based on
their query intentions. Manage Bots manages data that
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can be viewed. Data that users use a lot is created and
managed by intention. Manage Feedback verifies that the
user’s intended data has been sent, analyzes messages
that have not been identified, and fine-tunes them ac-
cording to their intentions by type of message to modify
their intentions in Manage Data. Manage Statistical is to
understand the statistics of the messages you use. The
high frequency of messages is modified to be more diver-
sified and used, and the low frequency of use is further
supplemented to increase the frequency of users’ use so
that they can be used more conveniently.

Second, Messenger I/F Layer. You will use it to con-
nect your messenger to your Chatbot. It helps you com-
municate in both directions and is used for smooth mes-
sage delivery. In this study, Knox Messenger was used,
but in order to use various messengers, API can be con-
nected to the layer in a plug-in manner.

Third, the Adaptor Layer. This layer is associated
with the Messenger I/F layer to receive a message
through the Incoming Adapter and send the message to
the Business Layer. In contrast, the Outgoing Adapter
receives outgoing messages from the Business Layer and
sends them to the Messenger I/F Layer. Although it ap-
pears to be two-way communication on the layer, it is
divided internally because the communication direction
of the incoming and outgoing messages is different.

Fourth, the Business Layer includes Message Analy-
sis, Manage Data, Manage Message, and Response Pro-
cessg. Message Analysis preprocesses messages received
through the Incoming Adapter and distributes the types
and variables by intent. Identify and distinguish inten-
tions from pretreatment. Find the right intention in Man-
age Data with differentiated intentions and match the
variables accordingly. Manage Message uses JSON to
separate the instant and scheduled messages from the
results data received and to manage them in a message
queue. Response Processing generates a result message
with the data stored in the message queue. And leave
the message history and logs so that you can verify that
it worked properly.

Fifth, API Gateway Layer exists to query data and
receive results from the system. Currently, it is designed
to receive only MES data, so it connects to the MES Sys-
tem using the JSON API for JSON connectivity. How-
ever, if users want to connect to other legacy systems
such as ERP and SCM, not just MES systems, they
can connect to non-MES systems and receive messages
by adding APIs of promised communication to the API
Gateway Layer.

We experimented with an architecture designed in
Figure 1. ChatBot was designed through the Brity RPA
of Samsung SDS, an open RPA system, and Samsung
SDS used Knox Messenger.

igure 2 shows that the message is communicated in
JSON format and that the variable is received and pro-
cessed. Messages will be received through the Incoming
Adaptor in the Adaptor Layer. A message is received

Fig. 2: Message Communication

from the Business Layer, preprocessed, matched with the
intention of the Mange Date, and processed by the ap-
propriate application in the MES system to query the
promised data. The data received by messenger was di-
vided into date, intention, and line. The date was set as
a mandatory variable because there is a risk that a large
amount of data will be inquired. If you do not enter a
date, it will be recognized as a null value, so you will
query the date you sent the message, and if you do not
specify a line, the MES system will query all lines. You
will receive a result message through JSON through the
server. The body part of the result message is received
and the first value indicates the value of the intention
inquired. 1 is a message about the production status and
will reply according to the format. If you reply to the sec-
ond value in a table format, the subsequent value sends
the result values that you see in order. Response Pro-
cessing generates a message in a format that responds to
the user via the Outgoing Adaptor and Messenger API.

Fig. 3: Massage of Production Progress

Figure 3 received a message of line status, one of the
intentions registered in Chatbot, through messenger to
check the production progress of line 1. You have not
specified a date, so you have received a production status
of 1 line on the day you sent the message.

Figure 4 is a simple RPA that is set to communicate
the intent of the 2-line defect status to the messenger.

Figure 5 is the result of experimenting with a message
to check the bad status of the 2 line. I sent a message to
Chatbot according to the intention of the defect status
for each registered line and received the result of the
defect status on the day of inquiry of the 2nd line through
RPA.

4. Experiment and Results 
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Fig. 4: Scheduling of Defect

Fig. 5: Massage of Defect

Through the results of the experiment, I was able to
quickly and easily receive the data of the designated in-
tention through Chatbot RPA using messenger. Apply-
ing RPA to messenger has four advantages. First, there
is a low dependence on the type of device. The form
of messenger exists everywhere in the form of a PC or
mobile. Even now, wearable devices can also function as
messengers. The advantage is that authorized users can
receive MES information from anywhere. You can receive
information from anywhere in the factory or outside the
factory. Second, it has the advantage of being able to
access multiple messengers and multiple legacy systems
by adding APIs to Messenger I/F Layer and API Gate-
way Layer in the architecture. Third, there is no need
for equipment redevelopment. In the past, the develop-
ment of the same screen was different due to the size of
the device in the MES system, so the development of the
PC version and the mobile version were renewed. How-
ever, there is no need to develop new information through
messenger because the layout of messenger is the same
regardless of device. Fourth, you don’t have to perform
many steps to access the system screen for information

inquiry, and you don’t have to display standardized data
that you don’t need.

In this study, we proposed an architecture of
ChatMES that allows complex messengers to query and
process information from manufacturing sites in a simple
and efficient manner. We presented the architecture to
connect messenger and MES system and considered the
management aspect to efficiently manage Chatbot. This
architecture is highly scalable with an architecture that
considers connecting any variety of messengers to any
variety of legacy systems. In addition, the MES charac-
teristics are directly related to the manufacturing site,
so we designed the intent to reduce the load and imple-
mented an architecture that can be performed according
to the designated intent. There have been fewer studies
using chatbots in closed manufacturing systems than in
other fields. I hope that this study will help to further
activate the use of chatbots using RPA in the manufac-
turing site.

Future research needs to be done on natural language.
There are difficulties in management because we made
movements according to the exact intentions. Research
on natural language is needed to enable interaction, and
we will conduct research so that the standardized screen
of MES can be reduced and the UI of MES can be por-
talized.
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