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Abstract—It is important to develop programming of the
embedded control system which allows the real-time system to
change and actually program the built-in control system based
on the PLC. Chatbot is a computer program developed on the
basis of neural networks and machine learning technologies,
which can be used to communicate in audio or text format , but
chatbot can also be used to program embedded systems
without changing the PLC program itself. The purpose of the
work is to develop a chatbot in the Telegram service, which can
be used to obtain information from embedded systems based
on the OPC server and send the necessary information at the
request of the user.
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. INTRODUCTION

Embedded system - a specialized computer system or
computing device designed to perform a limited number of
functions, often with real-time constraints. The purpose of
the work is to develop a chatbot in the Telegram service,
which can be used to obtain information from embedded
systems based on the OPC server [1] and send the necessary
information [2] at the request of the user. An analysis of
platforms and technologies was conducted [3-9]. Among
other representatives of chatbots this development is unique,
among the Internet in free access there was no similar
implementation of the chatbots programmed for this purpose
which transferred information from the PLC[3] through the
OPC server[4].

Development of telegram-bot for OPC-technology of
programming of the embedded control system on the basis of
the PLC. Thus, it is advisable to develop a programming
system for built-in control system based on PLC.

1. DEVELOPMENT OF THE SCHEME OF DATA EXCHANGE
THROUGH THE OPC SERVER

Data exchange of embedded systems based on the OPC
server is as follows (fig. 1).

e the configurator itself is configured,;

e information from the controllers is sent to the
OPC server;

e SCADA-system receives data from controllers
by reading data via OPC.

Pavlo Galkin
ORCID 0000-0002-0558-6448
dept. Design and Operation of Electronic Devices
Kharkiv National University of Radioelectronics
Kharkov, Ukraine
pavlo.halkin@nure.ua

o the telegram bot connects directly to the OPC
server and on the command receives data,
rewrites necessary variables, controls all process
of work.

e he telegram bot sends data to the user, and sends

the results of changes.
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Fig. 1. Scheme of data exchange via OPC server.

The system must perform the task of programming the
built-in control system in the following sequence: Bot>
server> telegram network> OPCUA server> PLC network.

1l. BOT DEVELOPMENT

The first step in programming a chatbot is to obtain its
personal token. The personal token is a unique number that
the chatbot works on, without it the program will not know
through whom requests will be processed. The first step in
programming a chatbot is to obtain its personal token. The
personal token is a unique number that the chatbot works on,
without it the program will not know through whom requests
will be processed (Fig. 2).

The token is registered with the command "bot =
telebot.TeleBot (" * ")", where "*" is your token. This
command sets the token for our telegram bot, without it it
will not work.

When we need something from the chatbot, we prescribe
a command in the chat and the result is displayed to us. "@
Bot.message_handler (commands = " start '])" with this
command we set the necessary condition to start working
with the bot, namely, when the user types in the chat "/ start".
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Alright, a new bot. How are we going to call it? Please choose a
name for your bot.

PLCBOT

Good. Now let's choose a username for your bot. It mustend in
“bot”. Like this, for example: TetrisBot or tetris_bot.

PLC_bot

sorry, this username is already taken. Please try something
different.

PLCInformer_Bot

Done! Congratulations on your new bot. You will find it at
| tme/PLCInformer_Bot. You can now add a description, about
section and profile picture for your bot. see /help for a list of
commands. By the way. when you've finished creating your cool
bot, ping our Bot Support if you want a better username for it. Just
make sure the bot is fully operational before you do this.

Use this token to access the HTTP APL:

| 1643672293 :AAGPUDUSPBSBLIGSVERIZ96gpCTWFTGIALE
Keep your token secure and store it safely, it can be used by
anyone to control your bot.

For a description of the Bot AP, see this page:

https://core.telegram.org/bots/api

Fig. 2. Example of a conversation with "BotFather".

Next, we specify what will be executed when the user
enters the required command (Fig 3).
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fstart

Welcome to PLCInformer Bot.

Fig. 3. The reaction of the bot to "/ start".

To read our variables from an embedded system based on
OPC, there is a function "opc.properties (**)", where "*" is
the name of our variable, which we learn thanks to the OPC
Client utility. To output data from the OPC, we use
the binding of the variable to the command. After receiving
the data at the end of the function it is necessary to prescribe
"opc.close ()" to optimize the use of the connection to
the OPC server, without this command after performing the
function of connection to the embedded system based on the
OPC server does not stop, and re-execution of the command
will add more 1 connection without disabling the past.
Therefore, it is better to close the communication channel

(Fig 4).

Do you want to know about 10 status?
g—
' Choose what you want
Inputs
ON_ALL : True
Variables

TIN:4719.0

TOUT: 2746.0

Fig. 4. The result of command processing and information output.
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The basis for testing our development of a chatbot for
embedded systems based on OPC will be a project in PC
WORX with emulation thanks to PC WORX SRT software

(Fig. 5).
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Fig. 5. Emulation thanks to PC WORX SRT in PC WORX
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IV. CONCLUSION

This development Telegram bot is a unique way of user
interaction on programming by embedded control systems
and exchange of information between them. In the future, the
development of this technology can provide remote work for
both users and developers of embedded systems for their
programming, monitoring and debugging.
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