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Abstract. The paper presents the development of a Web-application for remote
interaction with the library, which allows to get acquainted with the available literature
sources and opportunities provided by the library, increases the speed of material processing,
and makes the system cross-platform. The main object of research is the system of a personal
account for convenient searching, ordering, booking and sorting of books available in the
library. The created service will allow to completely rebuild the outdated system using the
library-computer and user-computer interfaces, will attract more visitors and will encourage
students to spend more time on books. The use of the application will allow to use the project
as an interactive platform for presentations, conferences, speeches by various speakers and
the opportunity to discuss and comment on content, feedback available information and
books. The use of modern technologies and frameworks will update the existing KNUTD
library project and improve scalability), design, interactivity — the ability to interact with
other students and teachers online, speed. To create the application there are two modern
software to choose from: Mandarin M5 and Genesis G4. Their advantages over the IRBIS-64
software currently used by the KNUTD library are that they use modern security protocols
that are faster and have online support available 24/7/365. And the main advantage is the Al
(artificial intelligence) system which personalizes the work with the database for each user
according to his preferences.
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Cmoporceecokuit H.B., 6akanaep, Acmicmosa T.1., k.m.n., oou.
Kuiscoxuii nayionanvHutl yHigepcumem mexHono2il ma ou3auHy
PO3POBKA ITPOT'PAMHOI'O 3ABE3IEYEHHS JIJISI IHTEPAKTUBHOI
B3AEMO/II 3 BIBJIIOTEKOIO

Anomauia. B pobomi npedcmasneno po3pobKy npocpammnozo 3abe3nedenHs Ois
giooanenoi 63aemolii 3 0Oibniomekolw, sAKe 0a€ 3MO2Y O3HAUOMUMUCL 3 HAAGHUMU
qimepamypHumu  0Jceperamu ma MONCIUBOCHAMU, AKI Haodae Oibniomexa, niosuwye
WBUOKICb ONPAYI08AHHS Mamepiany ma pooums cucmemy kpoc-niamgpopmtor. OcHOBHUM
00’ €KmoM Q0CHIONCEHHsT € cucmema 0cooucmo2o Kabinemy O 3PYUHO20 nepeisnoy,
3aMO861eHHsl, OPOHIOBAHH MA COPMYBAHHS KHUZ, HaA8HUX 8 bioniomeyi. CmeopeHutl cepsic y
suensdi web-0ooamky 00380aums nogHicmio nepebyoysamu 3acmapiiy cucmemy pobomu
3a80aKu iHmepgheticam oOibnriomexap-Komn 'romep ma 6i08I0Y8ayu-KOMN romep, npusadumo
Oinbwy KinbKicms 6i08I0y8auie ma 3a0XOMUums CMYOeHmis npogooumu Oilbuie yacy 3d
KHuecamu. Buxopucmanus 0o0amky 003801umb 8UKOPUCMOBYS8AMU NPOEKM AK IHMEPAKMUBHY
niamghopmy 01 npezenmayiil, KOHepenyil, UCMYnie pi3HUX CHiKepig@ ma MOICTUBOCMI
002060pIO8aAMU MA KOMEHMYB8AMU KOHMeHm, 0a8amu OYIHKY HAA6HIU iHdopmayii ma KHuzam.
Buxopucmanua cyuacnux mexnonoeii ma @OpeumMeopKie OHO8UMb ICHYIOUUL HNPOEKM
oioniomexu KHYT]] ma norinwums macumaboanicmvs, OU3AlH, IHMEPAKMUBHICMb, 5K
MONCIUBICNb 83AEMOOIAMU 3 THUUMU CIYOEHMAMU MA UKIA0AYAMU OHLAUH MA WEUOKICMb.
i cmeopenus 000amKy po3ensi0AEMbCs 08d CYHYACHUX NPOSPAMHUX 300e3NeYeHH s
Mandarin M5 i Genesis G4. Ixni nepesazu nao npozpamuum 3abesneuennam IPEIC-64, sxe
BUKOPUCMOBYEMBCS HA Cbo20OHI bibniomexolo KHYT/, nonseaiomv 6 momy, wo 60HU
BUKOPUCTNOBYIOMb CYUACHI NPOMOKONU 3aXUCMY, AKI € WEUOWUMY MA MAOmb 0OCMYNHON
oHnauH niompumky 24/7/365. Ane Hatieonoguiwum narocom € cucmema Al (wumyunozo
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IHmeneKmy), wo nepcoHanizye pobomy 3 0a3010 OAHUX ONs KOJNCHO20 KOPUCM)8aud
8I0N0BIOHO 00 11020 6NOO0OAHD.

Knwwuosi cnosa: 6ioniomexa;, MS SQL; ASP.NET Core; Entity Framework Core;
Microsoft Azure; HTML; CSS; Repository; Angular.

Introduction. The rapid development of information and communication technologies
has changed the requirements for the organization of libraries, especially in educational
institutions. Changes primarily occurred in information functions, database development,
providing access to networks, both domestic and international.

It was the task to develop software for remote interaction with the library, which
allows to get acquainted with the available literature sources and opportunities provided by
the library, to increase the speed of material processing, to make the system cross-platform.

The created service in the form of a web application which will allow to use the
project as an interactive platform for presentations, conferences, speeches of various speakers
(online in connection with the current situation in the world) and opportunities to discuss and
comment on content, evaluate available information. The technical aim is to use modern
technologies and frameworks (software infrastructure that facilitates the development of
complex systems, in other words — a kind of integrated library) to update the existing library
project KNUTD and improve items such as: scalability (the ability to change individual
components of the application for programmer with a minimum amount of time, money and
effort), design, interactivity (the ability to interact with other students and teachers online),
speed.

Problem announcement. The main object of research is the system of a personal
account for convenient searching, ordering, booking and sorting of books available in the
library. The created service will allow to completely rebuild the outdated system using the
library-computer and user-computer interfaces will attract more visitors and will encourage
students to spend more time on books.

The ability to select books by different filters, mark "favourites" and book the desired
ones. In addition, there is an opportunity to participate in online marathons and events
organized by the library with partners, performances by coaches, guests and others.

Such technology should help students and library staff to improve their interaction
with each other and create the latest electronic system and database. Creating an interactive
platform to help students and teachers conduct conferences, publish articles, research and
receive grades, feedback online.

Research methods and tools were: observation and analysis, systems approach,
inductive and deductive methods, analysis of modern platforms. Conducting a survey based
on students' work on a closed beta test of the application.

To create the application there is two modern software to choose from Mandarin M5
and Genesis G4. Their advantages over the IRBIS-64 software currently used by the KNUTD
library are that they use modern security protocols that are faster and have online support
available 24/7/365. And the main advantage is the Al (artificial intelligence) system which
personalizes the work with the database for each user according to his preferences.

In addition, the project provides a calendar, which, unlike knutd.lib, will show all
events related to university life and the development of students and teachers (conferences,
performances, concerts, challenges, meetings, etc.).

Results of the research. The result of the analysis of the task is the need to use the
latest fast and affordable Web-technology, which would allow creating a Web-application in
accordance with all modern requirements, standards and demands of society. In addition,
there was another need to quickly process huge amounts of data, which consisted of a large
number of personal accounts and a database of library books. To solve this problem, a fairly
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young open-source cross-platform technology ASP.NET Core was chosen (Fig. 1), as well as
the MS SQL database.

ASPNET Core in a Nutshell

\\e ASP.NET Core MVC

ASP.NET 4.6 ASP.NET Core 1.0
(System.Web) (Microsoft.AspNetCore)

.NET Framework .NET Core

Full .INET Framework for any scenario and Modular libraries & runtime optimized for
library support on Windows server and cloud workloads

L = 4 @

Figure 1. Scheme of technology .NET Core

Thanks to the availability of JIT technology (Just in time — allows you to compile code
written by a programmer in machine bytecode during program execution) compilation and
CLR (Common language runtime) we have an extremely powerful tool that allows you to
ensure maximum speed of the application.

The main advantage of the technology is full interaction with the MS SQL database
thanks to the Entity Framework Core and the ability to perform absolutely all operations
asynchronously thanks to C # Task.

Entity Framework Core is an object-oriented, frivolous technology from Microsoft for
accessing data. EF Core is an ORM-tool (object-relational mapping - mapping data to real
objects). That is, EF Core allows you to work with databases, but has a higher level of
abstraction: EF Core allows you to abstract from the database itself and its tables and work
with data regardless of the type of storage. Thus, we can work with EF Core with any
database, if it has the right provider.

Microsoft's database is a powerful and secure tool that will handle an incredibly large
amount of information. Thanks to the built-in ASP.NET Core technology Razor pages, we
have the ability to compile C # code with HTML markup (HyperText Markup Language),
which allows you to work efficiently and conveniently with the front-end (client part of the
Web-application) part and create a user-friendly interface (Ul).

To create a good look of the site pages (Fig. 2), the CSS (Cascading Style Sheets)
Bootstrap 4 framework and the JS (JavaScript) Angular framework for interactive site
behaviour are used.

The architectural part of the application is implemented using the MVC template
(Model-View-Controller), which allows you to separate the user interface, database (model)
and logic. This flexible pattern allows us to do to make further changes and extensions of the
project without any problems, and the structure of the application becomes clearer both
separately for the front-end developer and for the back-end (developer of the server part of the
application).

In addition, the Repository pattern is also used, which allows you to create one generic
IRepository <T> interface, implement it in Repository <T> and inherit from the class to all
other types and have the same functionality without duplicating code (Create, Delete, Update,
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GetByld, DeleteByld, AddRange, etc.) Also thanks to the technology of registration of
services as (Singleton, Scoped, Transient) and DI (Dependency Injection) we can adjust the
weakest dependence of services on each other, increase productivity and control of RAM that
will allow optimizing application still more.

BibnioTeka

“KimHaTta 6e3 KHUT - 9K Tino 6e3

aywi.”

— Marcus Tullius Cicero

Figure 2. Main page of the site

Identity technology is used to implement a system of personal accounts. All personal
user data will be stored encrypted in the project database tables in MS SQL. The functionality
that will be available to users is: viewing all available books in the library and access to e-
books, the ability to select books by various filters and add books to your favourites. In
addition, there is an opportunity to participate in online marathons and events organized by
the library with partners, performances by coaches, guests and others. The web application
will be hosted on the Microsoft Azure cloud service, which will ensure the quality of the site
anywhere and anytime.

BibnioTeka

3apeecTpyBartuca

BibnioTeka

Figure 3. User registration page

In the future, the platform can be extended and, if necessary, the architecture can be
improved to a multi-level (n-layered or Onior-architecture). In addition, there is the prospect
of creating a mobile application for easier interaction with the Web-application.

Conclusions. The developed software product allows creating an interactive
application for interaction with the university library according to all modern standards.
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Planned micro-services within the project will create a variety of comfortable software for
students and teachers, which will allow them to learn more productively and comfortably. The
technologies used are the most competitive in today's Web-applications market, which proves
their quality and performance, as well as allows you to easily maintain and expand
functionality in the future, to improve the architecture to multilevel. In addition, there is the
prospect of creating a mobile application for easier interaction with the Web-application.
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