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Abstract

In the modern world, specialists and the information systems they create are increasingly faced with the need to store,
process and move huge amounts of data. The definition of large amounts of data, Big Data, is used to denote technologies
such as storing and analyzing large amounts of data that require high speed and real-time decision making during
processing. In this case, large volumes, high accumulation rate, and the lack of a strict internal structure of "big data" are
considered. All of this also means that classic relational databases are not well suited for storing them. In this article, we
showed solutions for processing large amounts of data for pharmacy chains using NoSQL.

This paper presents technologies for modeling large amounts of data using NoSQL, including MongoDB, and also
analyzes possible solutions, limitations that do not allow this to be done effectively. This article provides an overview of
three modern approaches to working with big data: NoSQL, DataMining and real-time processing of event flows. In this
article, as an implementation of the studied methods and technology, we consider a database of pharmacies for processing,
searching, analyzing, forecasting big data. Also, when using NoSQL, we showed work with structured and poorly
structured data in parallel in different aspects and showed a comparative analysis of the newly developed application for
pharmacy workers.
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MOJAEJHUPOBAHUE OBPABOTKH BOJIBIINX OBFBEMOB JAHHbBIX C HCITIOJIb30BAHUEM NoSQL

B coBpeMeHHOM MHUpPE CHEIHAIUACTHI U CO37aBacMbic UMK MH(POPMAIMOHHBIC CHCTEMBI BCE YaIlle CTAJKUBAIOTCS C
HEOOXOUMOCTBIO XpaHHUTh, 00padaThiBaTh U MEPEMEIaTh OrPOMHBIC 00beMbl MaHHbIX. Big Data, ucnosib3yercs ais
0003HaUCHHUS TaKUX TEXHOJIOTHH, Kak XpaHCHHWE W aHaJ W3 OOJBIINX O00BEMOB JAHHBIX, KOTOPBIC TPEOYIOT BBICOKOI
CKOPOCTH ¥ TIPHUHSATHS PEIICHUN B peXKAME pealbHOTO BPEeMEHH BO BpeMs 00paboTku. B aToM cirydae paccMaTpuBaroTCs
OoubIre 00bEeMBI, BEICOKAs CKOPOCTh HAKOIUICHHS M OTCYTCTBHE CTPOTOI BHYTPEHHEH CTPYKTYPHI «OOJBIINX TaHHBIXY.
Bce 310 Takke 03HAYAIOT, YTO KIACCHYCCKHE PEISIIMOHHbBIC 0a3bl JAHHBIX IDI0XO0 MOAXOIAT U MX XPaHEH HS.

B craTthe MBI MoKa3any pemeHns 00padoTKu OONIBITNX 00FEMOB TaHHBIX JUIS CeTeH anTek ¢ ucrnoiab3oBanueM NoSQL.
B pabote mpencTaBieHbl TEXHOJIOTHH MOJSIHPOBAHMS OONBITNX 00BEMOB JaHHBIX ¢ Ucmoib3oBaHneM NoSQL, B Tom
yuciie MongoDB, a Taxke aHAIM3UPYIOTCSI BOBMOXKHBIE CITOCOOBI UX PEUISHHs], OTPAHUYEHUS, KOTOPBIE HE MO3BOJISIOT
caenath 370 3¢ dhexkTuBHO. [IpuBoANTCS 0030p TPEX COBPEMEHHBIX MOJIX0A0B K padoTe ¢ 60ibpmnuMu AaHHBIMU: NoSQL,
DataMining u 06paboTKa MOTOKOB COOBITHII B peajibHOM BpeMeHH. B cTaThe B kKauecTBe peann3aliy H3y4YeHHBIX METOJI0B
Y TEXHOJOTHH paccMaTpuBaeTcs 0aza JaHHBIX anTeK Uil 00pabOoTKH, MOMCKA, aHAINW3a, MPOTHO3a OOJBIINX JTaHHBIX.
Taxxe mpu ucnonb3oBaHuu NoSQL mokaszamm paboTy cO CTPYKTypHPOBAaHHBIMH U IUIOXO CTPYKTYPHPOBAHHBIMHU
JTAHHBIMH TTapaJuIeIbHO B PA3HBIX ACHEKTaX M MOKa3alll CPaBHUTEIBHBIN aHaIH3 HOBOTO pa3pab0oTaHHOTO MPHUIIOKCHHUS
IUTA paOOTHUKOB amnTeK.
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YJKEH KOJEM/I AEPEKTEPAIH NoSQL APKbIJIBI MOAEJIBJIEY

Kasipri anemze MamMaHaap MEH oylap KypFaH aKIapaTThIK JKyHelep YIKeH KeleM/ie AePeKTepAl caKTay, OHIeY KoHe
KBUDKBITY KQXKETTLIIriHe Ko0ipeK yIIsIpaiapl. YIKEH MOJIIMETTepiH Y/IKeH KOJIEeMiH aHBIKTAy YJIKEH >KbUIIaMIBIKTHI
JKOHE OHJCYl HAKThl YaKbIT peXUMiHIE KaObUIAAYAbl TaJlall €TETiH ASPEKTEPAiH YIKEH KOJEMIiH CaKTay JKoHE Talaay
CHSIKTBI TEXHOJIOTHsIIap Il Onipeni. by skarnaiina yikeH KelieMJep, )KUHAKTAIYIBIH JKOFaphl JCHI el KoHe «YJIKEeH
JIEpeKTepiH» KaTaH IIIKi KYpBUIBIMBIHBIH OO0JIMaybl KapacTbIpbuianbl. MyHBIH 0opi KIIaCCHKAJbBIK PEJSIHSIBIK
MaliMeTTep 0a3zachl ojlap/bl cakTay YILIIH eTe Koyailiiel emec nerenni oinnipeni. by makanana 6i3 NoSQL kemerimen
JlopixaHajap Ti30eri YIIiH YIKeH KeJeMAeri MaJliMeTTep/li OHIeYIiH enliM/IepiH KOpCeTTIK.

Byn sxymeicra NoSQL, conbiy imiaze MongoDB Komjgany apKbUIbl AEpeKTEpAiH YIKEH KOJEMiH MOJENbICY
TEXHOJIOTUSUIAPhI YCHIHBUIFAaH, COHBIMEH KaTap OHBI THIM/Ii OpBIHayFa MYMKiHIK OepMeNTiH memiMaep MeH IeKTeyIep
TalgaHFaH. YJKEH JepeKTepMeH KYMBIC ICTeYIiH YII 3aMaHayH Tocinaepine modiy kacamsiarad: NoSQL, DataMining
JKOHE OKWFajap arbIHBIH HAKTHl YakbIT PeXUMiHIE oHAeY. byn makamana 3epTTenreH omicTep MEH TEXHOJOTHSHBI
KOJIaHy peTiHmae Oi3 YIKeH AepeKTeplli eHjaeyre, i3feyre, Tanjayra, OoJpkayFa apHaiFaH JopixaHamap 0a3achklH
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Kapactblpambi3. Conpnaii-ak, NoSQL-ni konnany ke3inne 0i3 nmapaniens KypbUIbIMIAFaH )KaHe Halap KYpblIbIMIaJIFaH
MOJIIMETTEPMEH JKYMBICTBI 9D TYpJIi acleKTUIepAe KepceTil, JopixaHa KbI3METKepiiepl YILIIH >KaHa/laH jKacajFaH
KOCBIMIIaHBIH CaJIBICTHIPMAIIBI TAIJaybIH KOPCETTIK.

Tyiiin ce3aep: yikeH KeneMeri AepeKTep, JopixaHa, IepekTepi eney, tanaay, NoSQL, MongoDB, DataMining.

Big data is a variety of tools, approaches and processing methods for both structured and unstructured data
in order to use them for specific tasks and goals. Today, under this simple term, only two words are hidden -
data storage and processing.

Despite the frequency with which this term is used in discussions of modern computer technology, it does
not have a single universally accepted definition. Most of the definitions of the term "big data" used can be
attributed to one of the three main classes [1].

The development of forecast models is especially relevant for the business sector, the main task of which
is to have knowledge that can increase efficiency, reduce costs, and / or increase sales. It is the Big Data sphere
that is the provider of effective predictive solutions - according to statistics, only 0.5% of accumulated digital
data is currently being analyzed, the rest contains a huge amount of “hidden” knowledge that could potentially
be a source of huge profit and superiority over competitors.

At present, there is no generally accepted definition of this term, nor an authoritative body that would
propose such a definition, so we can only discuss some general properties of databases that belong to the
NoSQL category of modern information-analytical systems. [3].

The data presented as a NoSQL data warehouse demonstrates an additional phenomenon: they usually
retain considerable flexibility in data with limited use of the concept of a scheme, as is usually the case in
databases [4]. MongoDB was used for open source NoSQL databases. The REST APl CRUD or RESTful API
is also widely used in MongoDB and is widely used as unstructured data representations to support several
types of multimedia such as text, HTML, JSON, etc.

All processing of large amounts of data using NoSQL scale. Therefore, the main essence of storing big data
is an online database, which NoSQL can manage better, use a horizontal scaling strategy and provide similar
flexibility [2]. It is also worth noting that for analytical data, CRUD means create, read, update, and delete
operations.

The relevance of the study - this work considers one of the possible ideas for applying the big data paradigm
- the ability to create a website for pharmacies based on publicly available data

The aim of the study is to build a model and develop on its basis a system that allows the processing of
large amounts of data using NoSQL.

The object of study is the technology for modeling large amounts of data using NoSQL, including
MongoDB.

The subject of the study is - methods, algorithms and circuit solutions for the implementation of basic data,
modification and processing of unstructured pharmacy data based on Data mining.

The statement of the problem of data analysis in the general case is as follows:

* There is a fairly large database containing information on the target area of knowledge - hereinafter
referred to as the “Training Sample”.

* It is assumed that there is some “hidden knowledge” in the database. It is necessary to develop methods
for detecting knowledge hidden in large volumes of raw data. In the current conditions of global competition,
it is precisely the regularities (knowledge) found that can be a source of additional competitive advantage.

The objectives of this study:

Based on the foregoing, this work is aimed primarily at solving such problems as:

* Analysis of the current state of the Big Data area

* Identification of the advantages and disadvantages of each approach

* Creating a data model for pharmacies intended for analysis

* Implementation of the system based on the model of existing pharmacies

* Development based on a system that allows the processing of large amounts of data using NoSQL

The results of the study:

According to the task, a website was created for pharmacy workers with these criteria. A MongoDB
database has been created and contains information about the following objects:

» Employees - last name, first name, patronymic, address, date of birth, position, salary, information about
the transfer (position, reason for transfer, number and date of order).

+ Assortment of medicines - name of the medicine, form of packaging, price per package, quantity.
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Business rules.

»  Each medicine has a list of substitutes that can be recommended to customers in the absence of the
main medicine.

»  Each medicine can be a substitute for many medicines.

»  Each medicine can be issued in various packings.

*  The price of the medicine is determined by the packaging.

During the study of this topic, used technologies and analysis methods applicable to Big data. This is Data
Mining and Statistical Analysis.

Data Mining (DM) - literally, these words mean "mining, excavating, extracting data." [8]

Statistical analysis - measurements, monitoring, analysis of mass statistical data and their comparison, the
study of the quantitative side of mass social phenomena in numerical form.

When creating this site, | took into account that the site works with big data and requires an important role
for processing. For the analysis of disease and for the management of medicines, we use the method of
statistical data analysis. The following resources showed pages for adding and finding medication and disease.
Data can be added, edited or deleted. During the study, a site with a base of pharmacies for pharmacy workers
has been implemented. The database is implemented in a document-oriented database management system
MongoDB. This is not a bad result for processing large amounts of data, you can also increase the database for
a good analysis of work.

In general, the developed system solves the following tasks:

»  Collection of data for analysis - involves accessing information sources, gaining access to event logs
containing drug data.

»  Conducting data analysis - the task is to identify data laws, the basis is the task of classification into
five classes. This problem is solved using machine learning methods.

+  Formation of analysis results for users of the system - classification results containing a system
decision on the user class can solve applied business problems, for example, creating contextual advertising,
or generating recommendations.

Passing to the point of analysis of the apparatus of mathematical statistics for solving the problems of the
intellectual analysis of big data, the consideration of initially theoretically substantiated approaches to the
problem of data analysis begins. A review and analysis of this and the following data processing methods will
also focus on the efficiency of the algorithms, their computational performance, complexity of implementation
and applicability to the task.

Despite the apparent simplicity of Big Data ideas, there are many problems that one has to deal with when
solving data analysis problems. In addition to the high cost, there are problems, firstly, of the choice of the
processed data: that is, the determination of which data should be extracted, stored and analyzed, and which
should not be taken into account. Also, huge amounts of information compared to other areas leave their
imprint on the computing capabilities of such solutions - the most powerful super-computers have been solving
other problems for years. In the course of achieving the goal set in this work creating a method and system of
effective classification for a pharmacy, a number of tasks were performed, in particular, the analysis of the
subject area of data analysis was carried out, the existing Big Data approaches were analyzed, and the applied
analysis system was directly implemented.
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Figure 1. The page for adding drugs
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Figure 3. Page for adding disease

Nowadays, the Big Data theme inextricably follows hand in hand with the concept of loosely structured
data. More and more new indicators, measurements, survey results appear daily at a high speed, bringing a
chaotic set of values to a completely structured look is a difficult, time-consuming task. Significantly less effort
will have to be made, there is a post-processing system that will satisfy poorly structured information, working
with which in automated mode is not much more difficult than with completely structured ones. In conclusion,
I want to say that this work is intended to improve the work of pharmacy workers, processing large amounts
of data using MongoDB.
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