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Abstract

The growth rate of these enterprises has increased significantly in the last decade. Research has shown that over the
past two decades, the amount of data has increased approximately tenfold every two years - this exceeded Moore's Law,
which doubles the power of processors. About thirty thousand gigabytes of data are accumulated every second, and
their processing requires an increase in the efficiency of data processing. Uploading videos, photos and letters from
users on social networks leads to the accumulation of a large amount of data, including unstructured ones. This leads to
the need for enterprises to work with big data of different formats, which must be prepared in a certain way for further
work in order to obtain the results of modeling and calculations. In connection with the above, the research carried out
in the article on processing and storing large data of an enterprise, developing a model and algorithms, as well as using
new technologies is relevant. Undoubtedly, every year the information flows of enterprises will increase and in this
regard, it is important to solve the issues of storing and processing large amounts of data. The relevance of the article is
due to the growing digitalization, the increasing transition to professional activities online in many areas of modern
society. The article provides a detailed analysis and research of these new technologies.
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OBPABOTKA BOJIbHINX JAHHBIX TP HUP®POBU3AIIUN JEATEJIBHOCTU ITPEAIIPUATHUS

TemItbl pocTa AaHHBIX MPEANPHUATHI 3HAYUTEIHLHO BO3POCIH B MOCieqHee aecsaTuierne. MccnenoBanus nokasany,
YTO 3a MOCIJIC[HNE JBa ACCATWICTHS 00BEM JIaHHBIX YBEIMUYHBACTCS MPHUMEPHO B AECATH pa3 KakIble JjBa roja — 3TO
MPEBBICHIIO 3aKOH Mypa, KOTOpBIH yIBaMBaeT MOLIHOCTh MponeccopoB. Kaxmyio cekyHIy HakKaITMBaeTCs OKOJIO
TPUOUATH THICSY TUTA0AWT IaHHBIX, U WX 00paboTka TpeOyer yBenmmueHHs 3()(HEKTUBHOCTH OOpaOOTKH NaHHBIX.
3arpy3ka Buzaeo, ¢ororpaduii ¥ IUCEM II0JIb30BaTENed B COLHMAIBHBIX CETSX NPHBOJIUT K HAKOIUICHHWIO OOJBIIOTO
o0beMa JIaHHBIX, B TOM YHCJIE HECTPYKTYPHPOBAHHBIX. DTO NMPHUBOJUT K HEOOXOJMMOCTH paboTaTh MPEATPUATHAM C
OONBIIMMK JTAaHHBIMH pa3HbIX (opMaTroB, KOTOPHIE MOJDKHBI OBITH ONPENCIICHHBIM O0pa3oM IOJTrOTOBIEHBI K
JlanbHelIei paboTe B LENbIO MOJTYYeHHsT Pe3YJIbTaTOB MOJICIMPOBAHUS M BBIYMCICHUH. B CBSI3U C BBIICU3II0KEHHBIM
NPOBE/ICHHbBIE B CTAThE MCCIIE0BaHUsI 00pabOTKH M XpaHEHHUs OOJIBIINX NaHHBIX MPEIIPUSTHS, pa3padoTKa MOJENN U
AITOPUTMOB, a TaK)Ke HCIOJIb30BAHUE HOBBIX TEXHOJIOTHH SIBISETCS aKTyaJbHbIM. HECOMHEHHO, ¢ KaXKAbIM TI'OJ0M
nH(pOpMaIMOHHBIE TOTOKU MPEANpUATHHA OyoyT HapactaTb M B CBS3M C 3THM B&)XHO pellaTh BONPOCHI XPaHEHHUS U
00paboTkH OONBIIMX OOBEMOB JaHHBIX. AKTYalbHOCTh CTaTbu OOYyCJIOBIEHA pacTymied IudpoBU3anueH,
BO3pACTaIOIIUM MEPEX0J0M Ha MPOQECCHOHAIBHYIO AEATENbHOCTh B PEXKHMME OHJAWH BO MHOTHX cdepax >KU3HH
COBPEMEHHOTO 001IecTBa. B crarbe npoBoauTCS MOAPOOHBIH aHATIN3 W HCCIIEI0OBAaHUE 3TUX HOBBIX TEXHOJIOTHH.

KaroueBbie ciioBa: MongoDB, Gonpiue nanHbIe, TEXHOIOTHH, 00pabOTKa, XpaHEHUE, aHAIH3.
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KOCIITOPBIHIAPABIH KbI3SMETTEPIH IU®PJIAHIBIPYJA YJIKEH KOJEM/I
JAEPEKTEPII OHAEY

CoHFBI OHXBUIABIKTA KOCIMOPBIHAAPBIH JACPEKTEPiHIH 6Cy KapKbIHBI aiTapiblKTail OimiHe OacTanbl. 3epTTeyiep
KOPCETKEH/IeH, COHFBI €Ki OHKBUIABIKTa MAJIIMETTEp CaHBI op €Ki JKbUI CaliblH OH ecere keOeiim, mporeccopiapabiH
KyaTbIH €Ki ece apTThIpaThlH Myp 3aHBIHAH Jla achblll TYCTi. Op CEKyH]| CalblH IIaMaMeH OTHI3 MBIH rUradaiit nqepexrep
KUHAKTANAIBl JKOHE OJapAbl OHACY THIMIUICIH apTTBIPYABl KAXKCETTININ TYBIHAAABL. OJCYMETTIK Keliepae
KOJIIaHyIIblIapiaH OeliHenepai, (oTocypeTTep MEH XaTTapibl JKYKTEY KONTEreH JepeKTepliH, COHBIH IlIiHjae
KYpbUIbIMIaHOaraH JIepeKTepliH >KUHalyblHa oKeyedi. by KocimopblHmapablH op Typii QopmarTarbl yIIKeH
JIEpEKTEPMEH JKYMBIC jKacay K KETTUIIriHe 9KeJe/li, 0Iap bl MOJIEIIbJICY MEH €CeNTey HOTHIKEJIEPiH ally YIIiH o/1aH api
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KYMBIC icTey yuiH Oenrini Oip osMmeH naibiHAay kepek. JKorapbiga aWTbuFraHaapra OaillaHbICTBI Makayazia ipi
KOCIIOpBIH JEPEeKTEpiH OHJCY JKOHE CaKTay, MOJEIb MEH alropuTMIep Kypy, COHAaii-ak >KaHa TEXHOJOTHsUIap.Ibl
KoJiiaHy OOWBIHINA JKYPTi3UIreH 3epTTeyJepaiH ©3eKTUIri 3epTrenreH. JKpul cailblH KoCIMOPBIHIAPABIH aKIapaTThIK
arbIHAAphl apTa TYCETiHI CO3Ci3, OChbIFaH OalIaHBICTBl YJIKEH KeJEeMJEri AepeKTepAl cakTay »KoHe OHJIeYy MacesesepiH
LIenry MaHpI3abl. MakajgaHblH ©3€KTUIIr LUQpIaHIbIpyAbIH 6cyiHe, Ka3ipri KOFaMHBIH KONTEreH cajajapbl KociOu
KbI3METTEP/iH OHJIAH PeXKHUMIe aybICybIHa OAaiJIaHBICTHI OOJIBIT OTHIP. Makanazia ochl xKaHa TEXHOJIOTHsIapFa KeHIHeH
3epTTeyliep KYpri3inreH.
Tyiiin ce3aep: MongoDB, nepekrep, TeXHOJIOTHSIIAD, OHICY, TANIAY.

1. INTRODUCTION

Big data is defined as aggregated datasets that include structured and unstructured data that are important
in size and vary in structure. Usually, big data refers to the process of constant accumulation of various
unstructured data [1]. The rapidly growing volume of data presents us with new and challenging storage and
processing challenges. Large amounts of data pose complex challenges for traditional systems. According to
IDC, the digital universe in 2020 will be 40 zeta bytes, and since 2010 the amount of data has increased 50
times [2].

Large-scale data processing challenges the development of business processes and the transformation of
information flows into intelligent digital resources. The concept of big data does not require very strict
definitions. This concept describes an exponentially growing set of data that is large, raw, and unstructured
for analysis using relational database techniques. It is important to understand not the size of the increase,
such as terabytes or pet bytes, but how to handle it. Big data was introduced on September 3, 2008 by
Clifford Lynch, editor of the journal Nature. In his article "The Impact of Large-Scale Data Processing
Technologies on the Future of Science", he showed that data is growing rapidly, and their processing is one
of the most pressing problems in the future [3].

The informational value of big data is clear. The tasks that are solved when analyzing the information
flow of big data are as follows:

- Traffic forecasting based on traffic analysis from call centers, technical support services and the site;

- Creation of forecast models;

- Fraud detection in real time;

- Risk analysis;

- Operational analytical processing, etc. [4].

The move from analog to digital has led to an increase in the volume of business data on a daily basis.
There were 1 trillion gigabytes of data recorded in 2010, according to IDC. This data is driving the use of
billions of phones, tens of billions of social media posts, an increase in the number of sensors connected to
the Internet in cars, the growth of POS terminals, and more. can be directly related to the increase in the
number of devices [5]. In many cases, data analysis is perceived as large-scale data processing. In fact, if you
are faced with different unstructured data, you don't need to pay much attention to their size. Today, there is
no one-size-fits-all method or algorithm for large-scale data processing that is suitable for every situation.
Every time we get the necessary knowledge from raw data, it becomes necessary to create a specific method
and algorithms for each task. Experts from all over the world are studying the development of large-scale
data processing methods and how this will affect the prospects of enterprises. Long-term storage of data in a
warehouse can not only cause various difficulties, but can also be beneficial if properly stored and processed.
By 2020, data is projected to reach 5,200 GB per capita, including seniors and babies, of which only 15%
will be written to the cloud.

The volume of data is expected to double each year. When IDC analyzes data for 2020, 33% believe it is
valuable data. A person studying big data should pay special attention to 3 questions for data processing.
These are issues of collecting, processing and storing data. Thus, we can say that Big Data is a complex
system. Each system has its own function and can be easily integrated with other systems.

NoSQL is a generic description that differs significantly from traditional models of accessing information
through the SQL language, aimed at implementing database management mechanisms. NoSQL has flexible
state that can change over time and is available for every request. NoSQL database can be used for all
information models - text, graphics, documents using a key value pair. There are different databases for the
term NoSQL, but they all have the same characteristics. Depending on the nature of working with data, you
can choose databases and work with them at your discretion.
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A document database associates each key with a complex data structure called a document. A document
key is a collection of value pairs. MongoDB is a sample document storage database. A MongoDB document
group is called a collection. This is the equivalent of a DBMS schedule.

Graphical storages are used to store information about data transmission networks such as social
networks. Graphic stores include Neo4J and Giraph.

Database key-value store stores each individual item in the database as a key along with its value.
Examples of key-value storage include Riak and Berkeley DB. Some key and value repositories, such as
Redis, allow each value to be in integer form, which adds functionality.

2. EXISTING PRODUCTS FOR STORING AND PROCESSING LARGE AMOUNTS OF DATA

Oracle Big Data Appliance is used to solve problems of processing, collecting and structuring data. It is a
tool that Oracle NoSQL Database can integrate with the pre-installed Hadoop cluster and other data stores.
Oracle Big Data Appliance is based on the processing and storage of unstructured or slightly unstructured
data. This indicates that these tasks perform well in the Hadoop database [6].

. Oracle Big Data Appliance
New | Integrated “Big Data” Platform

————
Oracle Data Integrator \ i lda
il
Oracle Oracie Tools for Hadoop iaid
NosaL ‘
Database ‘Oracle Loadet for Kadoop =

Oracle Enterprise Linux & Java VM R’
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Oracle Big Data Appliance EXADATA

L= = —— == =

W | ofe]-

+ Engineered System to Acquire, Organize, Analyze “Big Data"
+ Super-Fast — Massively Parallel Processing & Loading into Oracle
« Complete — Software engineered with Hardware

Figure 1. Example of data storage in Oracle Big Data Appliance [7]

Gartner, an IT research and analysis company, has written three key characteristics of large data in its
articles and labeled them as “three V's" [8, 9]:

- volume (translated from English "volume™) - the physical volume of stored data;

- speed (translated from English "velocity") - the rate of change of data and subsequent analysis of these
changes;

- Versatility (translated from English "variety") - a variety of processed data, structured and unstructured
data.

The work of the model with large data is becoming more and more popular. It was implemented by the
Apache Software Foundation in the Apache Hadoop project. Apache Hadoop consists of 2 components: the
Hadoop Distributed File System (HDFS) distributed cluster system and the Map Reduce software interface.

Hadoop is a software platform for creating distributed applications for mass processing of parallel (MPP)
data. The Hadoop platform can be divided into two main components:

Hadoop Distribution File System (HDFS) - a distributed file system that provides high-speed access to
application data;

MapReduce is a software platform for distributing and processing large amounts of data in a computing
cluster [10].

A special type of NoSQL database was created to solve the problem of large-scale data processing. A
comparison of the relational database and NoSQL properties is given in Table 1.
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Figure 2. Map-Reduce technology map [10]
The comparison of relational database and NoSQL properties is tabulated:

Table 1. Comparison of database properties

Relational data NoSQL data
fund fund
Complex data relationships Very simple relationship
Centralization of drawings Optional scheme:Unstructured data
Scalability Allocated edits
Static memory Memory is scaled with computing resources
Universal functions and properties The system is aimed at applications and developers

NoSQL technology (for example, Cassandra) is not designed to replace a relational database, but rather to
help solve problems when the amount of data is too large. NoSQL often uses clusters of inexpensive
standard servers. This solution allows you to reduce the cost of one gigabyte per second several times [11].

3. ANALYTICAL TECHNOLOGIES FOR LARGE-SCALE DATA PROCESSING

Today, many organizations have a large amount of data. Depending on the task at hand, different methods
and techniques must be used to process this data. There is a wide range of data storage equipment, some of
which use special storage technologies for the convenience of their further processing and analysis:
multiprocessor systems [12].

Multiprocessing (Multiprocessing, Multiprocessing, Eng. Multiprocessing) - the use of a pair or more
physical processors in one computer system. It also means the system's ability to support multiple processors
or distribute tasks between them. There are many variations of this concept, and the definition of
multiprocessing can vary depending on the context, mainly how the processors are defined.

During the years of development of computer technology, multiprocessor systems have gone through a
number of stages of development. Historically, SIMD technology was the first to be mastered. However,
now there is a constant interest in MIMD architecture. This interest is mainly determined by two factors:

SISD processing means: one processor sequentially processes instructions on a computer with a single
instruction stream and a single data stream; one data element is processed on each machine.

The MIMD architecture provides great flexibility: with the appropriate hardware and software, MIMD
can work for a single user, processing high-performance data from a single application, as a multi-tasking
machine that performs multiple tasks in parallel, and as some combination of these features. The MIMD
architecture is able to take full advantage of modern microprocessor technologies based on strict cost and
performance requirements. Virtually all modern multiprocessor systems are built on the same
microprocessors that are available on personal computers, workstations and small single-processor servers
[13]. When working with a SIMD on a computer with multiple streams and multiple streams at the same
time, a single processor processes a stream of instructions, each of which can perform parallel calculations
on the data set. This processing is widely used in computer modeling, but it is rarely used for business
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processes and is not recommended. In order to take advantage of all the features of the architecture,
programs must be written and defined individually for each task. The third existing multiprocessor
architecture is MISD. It is recommended that a processor with multiple instruction streams and a single data
stream often maintain the advantage, as multiprogramming modules perform the same task on the same data,
reducing the chances of getting a result if one of the modules fails. The MISD architecture allows you to
compare the results of calculations to determine the defect.

Working with large amounts of data within databases is a topical issue. As the amount of data increases,
our hard drives may experience some problems and, most importantly, have time to access the required data.
You can use cache, but that doesn't help in the end. You can divide the database by placing information of
each class in its own database. As the amount of data increases, the speed of the system decreases
significantly. One way to reduce data access time is to place the database in random access memory. This
method allows you to increase the speed up to 100 times. Memory Databases - IMDB is a database that uses
a computer's main memory to store data. Random access memory is the main data warehouse in such
systems. As the cost of memory decreases day by day, its use as storage can be effective in increasing the
speed of data processing. There are new types of databases for working with large data, such as analytical
databases. Today, this concept is used in almost all databases [14]. However, the developers of Terradata
were the first to perform an embedded analysis in the database [15]. In addition, one type of database is
column data storage. In recent years, a number of column databases have emerged, including MonetDB and
C-Store. The developers of these systems claim that this approach increases the results of analytical
workloads, which are in high demand for reading data similar to certain loads, especially applications in the
data warehouse [16]. Unlike a set of Data Mining algorithms and a database, analytics platforms are initially
focused on data analysis and are designed to create ready-made analytical solutions.

Analytical platform is an information-analytical system, as well as a specialized software solution that
includes all the tools for obtaining templates from "raw" data, the process of obtaining some templates from
the entire data array: means of consolidating information in one source, data acquisition, conversion, storage,
information extraction algorithms, visualization, switching of simple and complex methods and models [17].
There is no single method or algorithm for properly processing large amounts of data. Accordingly, each task
has its own execution algorithm, data analysis algorithm. There are many algorithms for processing large
data, but new algorithms need to be developed to achieve certain goals.

4. DOCUMENT PROCESSING FOR THE ENTERPRISE DIGITALIZATION SYSTEM BASED
ON MONGODB

Documents related to one documentation system have general rules for working with them - preparation,
agreement, approval, registration, execution. The general rules for working with documents included in one
documentation system are determined by typical management functions. Combining documents into
documentation systems reduces the number of local regulations governing the work with documents.

When collecting and sorting documents for the administrative module, a number of differences and rules
were taken into account. Collected and put in order various types of documents in the administrative and
personnel modules. Particular attention was paid to literacy: there were no spelling, punctuation and other
errors. When writing all types of letters, the standard rules of business correspondence were used, the official
business style of speech was applied, which did not include colloguial expressions in the text.

The system under development uses database technology to organize data catalogs. To implement the
data catalog management complex, the document-oriented MongoDB database was chosen.

A study of methods of interaction with documents stored in the MongoDB was carried out. Typical
gueries to the MongoDB database are considered.

To add an object to the database in MongoDB, use the insert () function. This function can only be called
on a collection, for example: db.collection.insert (). Where, db is the name of the database containing the
required collection; collection is the name of the collection into which you want to insert the document. If
documents are added to a collection that does not exist, then such a collection is created with the documents
inserted into it. When adding a new document to a collection, MongoDB automatically adds an _id field to it
with a random Objected (...) value, unless this field is explicitly specified when adding it. Objected () is a
function that creates a 12 byte id object. As a rule, a specially generated string of 12 characters is fed into it.
All collections are located in one database called rmsDB (Researches Management Systems Database). The
following are methods for adding objects to each collection using the standard 25 mongo shell, with a
description of the correct sequence for adding and the reasons for this sequence of adding objects [18].
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To remove documents in MongoDB, there is the db.collection.remove () function. But, in the presence of
a large number of documents and many links between them, such an operation can be quite complicated and,
in case of an error, can lead to the formation of false links to already deleted documents. In addition, there is
always the possibility that the document was deleted by mistake, and no one is ever safe from this. To
change, add and remove fields and arrays in documents, in MongoDB, the db.collection.update () function
was used. This function has many operators to provide the desired operations.

5. USING MONGODB FOR BIG DATA STORAGE

MongoDB is the leading enterprise NoSQL technology database written in the C ++ programming
language. Integrates with any software application written in Python. Let's take a look at the difference
between SQL and NoSQL. SQL databases use Structured Query Language (SQL) to identify and manipulate
data. When using SQL, we need a relational database management system (DBMS) such as SQL Server,
MySQL Server, or MS Access. In a DBMS, data is stored in database objects called tables [19].

A table is a collection of related data records made up of columns and rows.

NoSQL database has a dynamic schema for unstructured data. In NoSQL, data is stored in several ways:
it can be based on a column, document, graph, or a key and value store. NoSQL database has the following
advantages:

- documents can be created without prior definition of the structure;

- each document can have its own unique structure;

- Differences in database syntax from other databases

may be;

- large-scale structured, semi-structured and

can store unstructured data;

- object-oriented programming is simple and compact to use;

- horizontal scaling.

To create a database in MongoDB, we use the MongoClient instance, and after specifying the name of the
database, MongoDB creates and works with the database:

db = client [datacampdb]

It should be noted that databases and collections are created slowly in MongoDB. This means that
collections and databases are created only when the first document is entered. MongoDB data is presented
and stored using JSON-style documents. At PyMongo, we use dictionaries to present documents. Here is an
example of a PyMongo document:

article = {“authors”: “Darkenbayev D., Balakayeva G”,

“About”: “MongoDB and Python”; “Tags”: [“mongodb”, “python”, “pymongo’]}

When managing a MongoDB database, you can name the collection, add additional information, and
delete it. We can fully manage and use our large amount of unstructured data in the non-relational database
MongoDB, which also covers security issues.

CONCLUSION

This article examines the topical issues of large-scale data processing of enterprises and data storage and
processing technologies of giant companies in the field of information technology. The works of leading
foreign and domestic scientists were reviewed, the topicality of the issue was revealed. Along with the
growth of the world's population, the volume of data is growing rapidly. Obviously, because of the different
formats of data, it is difficult to process them. NoSQL technology for storing and processing unstructured
data has shown positive results in solving non-relational data processing. According to Chris Phillips, a
professor at the University of Newcastle (UK), there is no set of rules for processing large data, so there is a
lot of debate about how to process it. He expressed his opinion that good results can be achieved by using
machine learning algorithms to solve the problem. In future articles we plan to publish an article on the
integration of research and technology in DataMining and NoSQL technologies.
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