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The pace of modern life is extremely dynamic, not least because of a
rampant development of information technology. Currently, a wide range of gadgets
and applications are designed to simplify as much as possible the lives of their
ordinary users in solving everyday tasks, and to provide sufficiently quick access to
any information of interest.

According to statistics, the largest group of people who actively use both the
Internet and the functionalities of electronic devices and various applications are
schoolchildren and college students. Any modern educational institution strives to
develop and improve the quality of the educational process, its accessibility and
interactivity. At the moment, most universities and secondary specialized
educational institutions have their website within the boundlessness of World Wide
Web, where the most relevant information about the educational institution, its
history, personnel and faculty members is posted, student life and various events
get covered. Generally, the main goal of such web services is to draw the attention
of intending students, their parents, potential employers, firstly, by providing
information on the current projects, research, and other scientific and extracurricular
activities conducted in a particular educational institution. However, the students
themselves may not always receive quick and convenient access to the information
related to their academic activities, for example, updates in their schedules of
training sessions.
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There are several options for solving this kind of problems, for example, to
create a mobile application, which displays the schedule for each group and faculty
members. The second option is to create of a Telegram bot, through which
information from the site is accessed. For the purposes of this article, we will
consider the second option.

The first user of Telegram was presented in 2013, and since then the
messenger is growing in popularity both in Kazakhstan and worldwide due to its
usability, safety, high-speed operation and accessibility. An interesting distinctive
feature of Telegram is that anyone can use all the functionalities of the service to
create their own programs — the bots. Such a program performs the functions of an
indispensable assistant, which, through the most convenient interface and set of
commands, allows solving an elementary operation without interrupting the
communication. Communication with the bot is carried out through a dialogue, as
well as with an ordinary user. In this context, purpose of the research is to create a
simple and convenient Telegram bot, which would provide fast and safe access to
the necessary information, and would have a convenient and simplest interface.

To achieve this purpose, the following tasks have been performed:

¢ Studying the ways to obtain information on schedules of training sessions
in the University

e Development of the architecture and implementation of the software
design that allows, through a dialogue with the user, identifying the specific
parameters of the query and provide a fast and reliable way to obtain a list of
training sessions of a group.

o Testing the final application.

The simplest way to obtain a list of training sessions of a specific group for a
specific week was the HTTP GET method at a certain address, which considers the
group ID and the timestamp of the start of the week in question. As a response from
the server, a JSON array is presented, the elements of which are the training
sessions of the group within a week, containing the following data:

« ID of the group.

e Subgroup number.

o Name of the discipline.

¢ Type of the training session.

o Number of the training session.

o Week day.

¢ Academic building.

e Classroom number.

« ID of the group.

o Full name of the faculty member.

The project developed consists of five interconnected modules: main
module; module of interaction with the training sessions database; module of
auxiliary tools; script for updating the training sessions database; module with the
necessary project configuration. Also, the following files are connected with the
application: SQLite file of the training sessions database, the Vedis file of the user
profiles repository.

The framework for the entire project is the main module. This file may be
divided into four logical subdivisions:

¢ Setting up the logger.
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o Web server class description.

« Various auxiliary tools.

e User's Message Handlers.

Logging the errors and collection of notifications from various modules of the
project are integral parts of any good application that claims to be reliable under the
continuous operation conditions. When operation of the logger is properly managed,
even in the most unforeseen situations, the developer will see the problem and be
able to quickly correct the error.

Choosing between Longpolling and installing Webhook is obvious.

In the first case, connection is opened for a short time and the Telegram
servers are polled for changes. This method is not a good choice for several
reasons. First, polls occur from time to time, which causes delays. Secondly, with
this method of polling, the Telegram servers start to return the errors from time to
time, which is unacceptable under the continuous operation conditions of the
application. Thirdly, an excessive system load is caused. In the second case, by
installing Webhook, we subscribe for certain events, i.e. changes appearing on the
Telegram servers that are automatically transmitted to the “subscribing” system in
case of appearing. The price for this way to obtain updates is the necessity to find a
full-fledged web server on a computer designed to run the application.

The auxiliary tools mainly include the features of building and forwarding
various user keyboards with the variety of prompts and notifications to the user.

As message handlers, features are presented that are framed in the special
decorators. Each such “attendee” accepts the messages of a well-defined format,
which allows building reliable program logic and making the project code easy to
understand.

Regarding the training sessions database, it is worth noting that only one
table is used, which has the following structure:

« ID of the group.

o Week day.

o Number of the training session.

e Classroom number.

« Name of the training session.

o Number of the academic building.

o Type of the training session.

o Full name of the faculty member.

Since the application gives access to training sessions for the current week
only, the number of entries in the training sessions table is averagely equal to one
thousand.

As for the module of interaction with the training sessions database, it
contains a number of features that provide access to the training sessions of a
specific group on a particular day of the week and allow updating the list of the
training sessions of a certain group.

Special attention should be paid to the repository of Vedis user profiles,
which is of the key-value type. In this case, by the user's chat ID, we store a
serialized JSON string that contains the following user data:

¢ Training course.

« ID of the group.

o Current status of the user.
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The states and transitions between them will be discussed later.

The advantages of using key-value repository are reflected in the absence of
the necessity to constantly make queries on the database. All information on the
user profiles will be reserved even when the application is restarted. It also provides
a sufficiently fast and reliable connection with the repository to record and obtain
data.

In the test version of the application, the script for updating the training
sessions database is launched manually. The final version of the application
launched and operating on a separate server will automatically launch this module
for performance at a certain time every day. When updating information, the lists of
training sessions of a specific group are downloaded from the website of the
university through an http query. Then the obtained information is processed and
the table data is modified. Updating a database takes about nine seconds on
average.

An integral part of the application is the configuration file which presents the
objects used in the application code. This module allows the developer to change
the values of certain properties of the application without directly changing the
program code.

After a brief review of the project architecture, it is necessary to:

e Understand how the dialogue between the user and the developed
software system is carried out.

o Perform testing of all the features of the end product.

Let us assume that a user decided to use this software product as a daily
assistant. The student is left wondering how to find and to write a message the bot
account in the Telegram messenger. The search can be performed quite simply. It
suffices to go to the search section by selecting the magnifying glass icon in the
upper right corner of the application window. The next step is to enter the ‘@”
symbol in the search box. After that, start entering the bot account name
“printschedule_test_bot” (Fig. 1).

& printschedule_test

Figure 1 - Searching for a bot account in the Telegram messenger

The next step is to select the bot account presented in the GlobalSearch
section. Upon successful completion of this action, the user reaches the startup
page of the dialogue. At the bottom of this page there is the “Start” button (Fig. 2).
To start a dialogue with the bot, it is necessary to click on the button displayed.
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START

Figure 2 - Startup page of the dialogue

The dialogue with the user is obtained by using several workspaces, which
are special keyboards, the interaction with which provides output of necessary
information, and multiple help and prompt messages.

Upon successful start of the dialogue by the user, the bot sends a welcome
message with notifications that are currently relevant, and provides access to the
first workspace “Enter the training course number” (Fig. 3).
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Figure 3 — Entering a training course number by the user

To continue the dialogue, the user is required to select a training course and
click on the relevant button. This action will entitle the bot to open the “Enter an ID
of the group” workspace for the user.

This workspace consists of special buttons, either of which is entitled with a
unique ID of the group of the selected training course. Also, this keyboard includes
a service button "Back”, when interacting with which it is possible to return to the
previous workspace.

To go to the next step of the dialogue and to get access to the workspace
“Selecting a week day”, the user is required to select a training group and click on
the relevant button. The final workspace is a keyboard with a buttons array that
allows selecting a day of the week and obtaining a list of training sessions for a
selected period of time. Just like in the previous step, this workspace contains the
service button “Back”. Also, the keyboard contains a unique “Change a course”
button to immediately go to the initial workspace of selecting a training course.
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Figure 4 - The result of the user's dialogue with the bot

The result of the user's dialogue with the bot is shown in the figure (Fig. 4).
The output data contain: sequence number of the training session, time and name
of the training session, academic building and classroom, type of the training
session, full name of the faculty member.

Having reviewed the way the bot interacts with the user, we can conclude
that certain states of the user change when transferring from one workspace to
another. Indeed, there are four such states:

o Start

e Enter a course

« Enter a group

o User is registered.

In other words, the dialogue can be presented as a finite state machine. To
sum up, purpose of the research was achieved. A simple and convenient bot-
application was developed, which allows obtaining necessary information within the
shortest period of time. In the course of performing the first task, the simplest and
most convenient way, the http query specifically, was examined and selected to
obtain a list of training sessions for the group. As part of the second task, solid
project architecture was developed, and the application was implemented, which
allows obtaining a list of training sessions for the group through a dialogue with the
user.

While performing the third task, the full path from search for the bot account
to obtaining the information necessary for the user has been completed.
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