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Streszczenie: Artykut analizuje wspdtczesne systemy komunikatoréw, bada dzialanie botow,
identyfikuje problematyczne kwestie, ktérymi najcze$ciej zajmujg si¢ centra konsultacyjne. Bot
Telegram zostal opracowany i eksperymentalnie zbadany. Bot Telegram pozwala odciazy¢
centrum konsultacyjne i w wygodny sposob przekazaé uzytkownikom niezbedne informacje.
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INSTANT MESSAGING SYSTEM FOR THE CONTACT CENTER

Summary: The article analyzes modern instant messaging systems, examines the operation of
bots, identifies problematic issues with which consultation centers are most often addressed.
The Telegram bot was developed and experimentally researched. The Telegram bot allows you
to reduce the burden on the consultation center and provide users with the necessary information
in a convenient way.
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1. Introduction

At the current stage of development, society cannot imagine its life without the use of
information technologies, which are used in all areas of human activity. An important
part of the life of a modern person is the use of instant messaging systems (IMS),
which allow you to quickly receive the necessary information, exchange messages,
files, images, sound signals, create and use group chats, make calls, polls, etc. The use
of instant messaging systems is gaining considerable use in the work of consulting
centers, providing automation of the provision of consulting services.
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2. Literature review

Among the main services for exchanging messages are: Skype, Telegram, Viber,
Facebook Messenger, WhatsApp, etc. The most popular IMS in Ukraine in 2020-2021
were Viber, which was used by 99% of smartphone users aged 13 to 55, and Facebook
Messenger, Telegram; WhatsApp and Skype are gradually losing users, they are used
by less than half of users, at the same time Telegram is growing in popularity [1],
especially among young people. According to [2], Telegram is a multi-platform cloud
messenger with VoIP functions for smartphones, tablets and PCs, which allows the
exchange of text, voice and video messages, stickers and photos, files of many
formats. It also has the functions of video and audio calls, organization of video
conferences in groups and channels. Telegram client programs are available for
Android, 10S, Windows Phone, Windows, macOS and GNU / Linux. The number of
monthly active users of the service as of January 2021 is about 500 million people. In
addition to exchanging messages in dialogues and groups, you can store an unlimited
number of files in the messenger, run channels (microblogs), create and use bots. Bots
are third-party programs that run inside Telegram. Users can interact with the bots by
sending them messages, commands, and built-in requests. Our bot is managed using
HTTPS requests to the Telegram bot APIL. Also, Telegram is increasingly integrated
with various electronic systems, [oT, etc. [3-10].

Today, the university is a separate type of institution, which is a legal entity under
private or public law, operates in accordance with the issued license to conduct
educational activities at certain levels of higher education, conducts scientific,
scientific and technical, innovative and/or methodical activities, ensures the
organization of the educational process and acquisition of higher education and post-
graduate education by individuals, taking into account their vocations, interests and
abilities. During admission to the university, one should be guided by the conditions
and rules of admission, however, taking into account the large amount of information
that applicants need to familiarize themselves with and its complexity, applicants have
a significant number of questions. Considering this, counseling centers (CC) operate
in university structures, but in peak periods, during the active phase of the admissions
campaign, the number of applications from applicants increases hundreds, thousands
of times. For example in Fig. 1.
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Figure 1. Statistics of visits to the website of the admissions committee of a leading
university of Ukraine for 2021
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Displayed statistics of visits to the website of the admission committee of the
University of Ukraine for 2021, where you can see up to 60,000 visits per day in peak
periods.

A similar increase in appeals is also observed during the work of contact centers, as a
result, CC employees are physically unable to service all appeals. In view of this, there
is an urgent scientific and practical task of automating the provision of advisory
services regarding admission to the university.

Due to the growing high popularity of Telegram among young people, a simple
and intuitive interface, ensuring data privacy, ensuring access from several devices at
the same time, the absence of limits on the size of multimedia and chats, the
availability of open source code and API for developers, protection against
interception and hacking, and the presence of a wide functionality, the purpose of the
work is to automate the provision of advisory services regarding admission to the
university using modern instant messaging systems.

3. Telegram bot development

When developing a Telegram bot, first of all, we install an integrated development
environment. IntelliJ IDEA, a commercial integrated development environment for
various programming languages (Java, Kotlin, Python, Scala, PHP, etc.) from the
JetBrains company, was chosen as the development environment. The system is
delivered in the form of a reduced-functionality free version "Community Edition"
and a full-featured commercial version "Ultimate Edition", for which active
developers of open projects have the opportunity to obtain a free license. The source
texts of the Community version are distributed under the Apache 2.0 license. Binary
builds are prepared for Linux, Mac OS X and Windows.

We use Maven as a build automation tool. Maven projects are configured using the
project object model (POM), which is stored in the pom.xml file (Fig. 2).

src

—{' java |
| resources
test

— resources

Figure 2. A directory structure for a Java project automatically generated by Maven
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Maven considers two aspects of building software: how the software is built and its
dependencies. Unlike previous tools like Apache Ant, it uses conditionals for the build
procedure. Only exceptions need to be specified. The XML file describes the software
project being built, its dependencies on other external modules and components, the
build order, directories, and required plugins. It comes with pre-defined goals to
perform certain well-defined tasks, such as compiling code and packaging it. Maven
dynamically loads Java libraries and Maven plugins from one or more repositories,
such as the central Maven 2 repository, and stores them in a local cache. This local
cache of downloaded artifacts can also be updated with artifacts created by local
projects.

Public repositories can also be updated. Maven is built using a plugin-based
architecture, allowing you to use any program that can be controlled using standard
input. A native C / C++ plugin is supported for Maven 2.

In the pom.xml file, we connect the dependency:

<dependency>
<groupld>org.telegram</groupld>
<artifactId>telegrambots</artifactId>
<version>4.9</version>

</dependency>

The object-oriented programming language Kotlin, which runs on top of the Java
Virtual Machine and is developed by the JetBrains company, will be used for
development. In the pom.xml file, connect Kotlin:

<dependency>
<groupId>org. jetbrains.kotlin</groupId>
<artifactId>kotlin-stdlib-jdk8</artifactId>
<version>${kotlin.version}</version>

</dependency>

<dependency>
<groupId>org. jetbrains.kotlin</groupId>
<artifactId>kotlin-test</artifactId>
<version>${kotlin.version}</version>
<scope>test</scope>

</dependency>

The next step is to create a Bot class that will inherit the TelegramLongPollingBot()
class. Next, we create methods:

override fun getBotToken() = "BotToken";
override fun getBotUsername () = "NameBot";
override fun onUpdateReceived (update: Update) {..}.

To obtain the values of "BotToken" and "NameBot", we will use Telegram BotFather,
register the Telegram bot and get the necessary "BotToken" and "NameBot". Then we
can specify them in the getBotToken() and getBotUsername() methods.
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Next, we initialize and register the bot:

fun main () {
ApiContextInitializer.init();
TelegramBotsApi () .registerBot (Bot ())
}

Next, we implement the onUpdateReceived (update: Update) method. To
do this, we will use the global /start command, which starts "communication" with the
user (for example, sends a welcome message). To process /start, we will use
a conditional expression with several branches when, similar to the switch statement
in C-like programming languages. When checks against its argument on all branches
in sequence until some branching condition is met.

The implementation of the onUpdateReceived (update: Update) method
using when looks like this:

when (update.message.text) {
"/start" -> {
val keyboard = ReplyKeyboardMarkup () .
setResizeKeyboard (true) keyboard.
keyboard = 1istOf (
KeyboardRow () .
apply f{
add (KeyboardButton ("Buttonl"))
add (KeyboardButton ("Button2") )}, KeyboardRow () .apply {
add (KeyboardButton (".."))
add (KeyboardButton ("Button_n")) })
execute (SendMessage ()
.setReplyMarkup (keyboard)
.setChatId (update.message.chatId)
.setText ("Text"))
}" Buttonl" -> {
val chatIdl = update.message.chatId

execute (SendMessage () .setText (""" + " Step 1" +
ll\n" +IIV" + n Step 2. n +

ll\n" +I|an 4+ Step LS

"\n" +"¢/" + " Step n. ").setChatId(chatIdl)

.setReplyMarkup (InlineKeyboardMarkup () .
apply {keyboard = 1listOf (listOf
(InlineKeyboardButton ("Text") .

apply { url = "https://..." }))

1))}

Similarly, the onUpdateReceived (update: Update) method is
implemented for other buttons.

After conducting an analysis of the most frequently asked questions by entrants to the
counseling center, a Telegram bot was developed that provides information on: the
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sequence of steps (algorithm of actions) when entering a university for the
"Bachelor's" and "Master's" programs; specialties (educational programs) of the
university, according to which the specialists of OS "Bachelor" and OS "Master" are
trained; cost and duration of training; university admission rules; educational centers
"Donbas-Ukraine" and "Crimea-Ukraine"; common questions-answers about
admission; useful information for entrants and contacts of the admissions committee
(address, telephone numbers, schedule of the consultation center, etc.).

Using the data and implementation of the onUpdateReceived (update:
Update) method, a Telegram bot keyboard was developed (Fig. 3), which is
activated by the global /start command.
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Bac BiTae npuiiMantHa komicia 4
HaujoHansHoro aeiauiiHoro yHisepcuTeTy!

&8 EYA4s Nacka, Tenep 0GEpiTE KHOMKaMU, AKa iHpopMawis Bac
| uikaeuTs

9
« Anroputm BcTyny OC Bakanasp «~ Anroputm Bctyny OC Marictp
4 CneujanbHocti HAY LI MpaBuna npuiiomy ao HAY 2022
7 MowwupeHi 3anuTaHHs-BiANOBIAI Npo BeTyn 1! KopucHa iHpopmauyis
# OcaiTHi yeHTpn N KontakTu npuiimanbHoi komicii HAY

Figure 3. Telegram bot keyboard

In addition to the Telegram bot keyboard, a menu of university specialties was
developed to display information on each individual specialty, including: educational
degrees, names of educational programs, forms of education, tuition fees by
educational degree, and a link to the website of the specialty.

To implement the menu of specialties, let's set their set:
S={{S;}=15,,8,-8,,} (1)
j=1

where §; c S, (j= I,_m) , m — the number of university specialties.

So, using expression (1) and data [11], at m =49 we get:
49
Swv = {USj} ={S,,S,,...,S,,}={011,022,..., 293} 2)
j=1
where S, =S,,,=011, S,=8,,,=022 - specialties (codes) of the National Aviation
University.

Using expression (2), we implement the onUpdateReceived (update:
Update) method for each specialty.
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As a result of the implementation of the onUpdateReceived (update:
Update) method for the code of the specialty, for example 172, we will receive a
display of information about the specialty by its code (Fig. 4).

Using expression (2) when implementing the onUpdateReceived (update:
Update) method, we can, as an example (Fig. 4), for each specialty, display
information about educational degrees, names of educational programs, forms of
education, cost of education by educational degree, and a link to the website of the
specialty.
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172 «TenekomMyHiKaLii Ta pagioTexHika»

OceiTHbo-NpodeciiHi nporpamn OC Bakanaep:
:{ TenekoMyHIKaUiiHI cnCTemu Ta Mepesi

‘:ﬁ KOMMIOTepHO-IHTErPOEaHI pagioiHbopMaUiliHI cucTemin Ta
TexHonorii

3{ BiomeanuHi Ta TeXHiYHI anapati i cucTemin

é BapTicTe HaBYaHHA &

[ (geHrHa) Ha 202172022 H.p. — 18 000 rpH./pik
(=) (3a0uHa) Ha 2021/2022 H.p. - 15 300 rPH./pIK

OCBITHEO-NpodeciiiHi nporpamin OC MaricTp:

3{ TenekoMyHiKauifiHi CUCTEMI Ta Mepexi
:{ AnapaTypa pajgio3e’AsKky, pagioMoBneHHRA | TenefadeHHs

:g PajioenekTpoHHI NPUCTROI, CUCTEMIA Ta KOMMAEKCA
& BapTicTL HaBUaHHA &

< (aeHHa) Ha 202172022 H.p. — 22 000 rpH./pik
E<] (zao0uHa) Ha 2021/2022 H.p. — 18 700 rpH./piK

[JetansHa iHgopmalia npo 172 cnewianbHicTe (3a NocUAaHHAM) ¢

172 «TenekoMyHiKaLLil Ta pafioTexHikan

Figure 4. Display information about the specialty by its code

With the help of graphic notation UML, we visualize the developed software
(Fig. 5-8).
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5 Bot

-5

TelegramBotApplication

m = TelegramBotApplication() m & onlpdateReceived(MonExistentClass) Unit

=% Bot TelegramBotApplicationkt
m = Bot() '_""' main() Unit
TelegramBotApplicationKt ©. = TelegramBotApplication
Figure. 5. Classes with Figure. 6. Classes with methods
constructors
T Bot < Bot
P botToken String m Bot()
P botllsername String m onlpdateReceived(MonExistentClass) Unit
LB b botToken String
P = botUsername String

TelegramBotApplicationKt

TelegramBotApplicationkt

& = TelegramBotApplication m & main() Unit

& = TelegramBotApplication
m = TelegramBotApplication()

Figure. 7. Classes with properties Figure. 8. Classes with fields,
constructors, methods and properties

So, using the unified modeling language (Fig. 5-8), the developed software was
visualized.

4. Conclusions

The article solves the actual scientific and practical task of automating the provision
of consulting services using modern IMSs. A Telegram bot was developed for this
purpose, there are no similar Telegram bots in the leading universities of Ukraine. As
aresult of an experimental study of the Telegram bot, it was found that the number of
users, depending on the day of the week, reaches an average of 80 per day, thus
reducing the load on the university's counseling center and providing users with the
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necessary information in a convenient way. The statistics of switching between
Telegram bot menu items are kept, the response time is less than 1 second.
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