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Abstract: In the era of digitalization of various areas of society development, data has acquired the status of a
vital resource. The constantly increasing volume of data in the world since 2000, both structured and
unstructured, coming from different sources and having different formats, has caused the emergence of new
tasks, required innovative non-standard solutions for fast processing, secure storage of data and well-
organized transparent access to them. Today, various concepts exist in parallel and are successfully applied,
often complement each other, and are successfully applied to solve emerging problems. A pressing issue is
also the search for directions that allow satisfying the need for modeling and storing information.
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I. INTRODUCTION

Our time is characterized by the growth of data in geometric progression. Today, information is collected in
huge volumes from various sources: the Internet, contact centers, mobile devices, web cameras, loT sensors,
social media, etc. The data format may not have a clear definition; text documents, images, video, audio, data
from social networks, server logs, financial transactions.

Il. MAIN TEXT

Without a clear structure and orderliness, it is impossible to apply generally accepted concepts of automation
and analysis to data.

In addition, the mere presence of data, even well-structured, will not be enough for their technological, effective
maintenance. They must be transformed into an information structure ready for management, storage and
modification, which is impossible without displaying them in a certain form or model. In this regard, it is
important to decide on the choice of concepts for storage, modeling and processing.

A data warehouse (DWH) as an information system is nothing more than an infrastructure with the necessary
tools for prompt access to them and processing. We are talking about the essence of data warehouses as
structured, integrated, subject-oriented data sets with a time reference for their rapid processing and
information support. The need to work with data consolidation, integration of multiple data sources from
different systems (from files, external data sources, RDBMS, Data Lakes, etc.), the search for convenient, fast
and secure ways to work with data is growing. This is the reason why issues related to the design of data
warehouse architecture are so relevant and in demand today.

In this regard, an important aspect is the principle of organizing an object storage as a software system
designed to manage large volumes of data used for forecasting, reporting, analytics, and making business
decisions.

The next evolutionary stage in the development of the data storage concept can be called Enterprise Data
Warehouse (EDW), or corporate data warehouse, providing a wider range for typification of values and sources
of source information. Data presentation is characterized by a consistent, structured, standardized view, the
absence of discrepancies for users.

Due to the explosive growth of the volumes of processed information, the terms "Big Data" and "Hadoop"
appeared for areas of distributed processing of big data. With the advent of modern technologies, such as
massive parallel processing (MPP) architecture for commercial DBMS and the development of cloud
technologies, the concepts of Data Fabric and Data Lake have come forward. New technological directions
based on process automation and the prospects of cloud storage have led to the active use of cloud services
Data as a Service (DaaS) and architectural directions Data Mesh and Data Lakehouse.

The choice of the prevailing concept of the DWH management system, which includes relational, non-relational
(NOSQL), object-oriented, XML-oriented, hybrid object-relational, distributed - is an important aspect of
building the architectural foundations of IT projects. Of course, it is important not to make a mistake in choosing
the presentation of the data structure.
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Until a certain time, the relational approach to data modeling was considered more traditional; it is traditionally
more often represented in the corporate world and uses the widely used standard SQL language. Relational
modeling initially involves the development of ER diagrams that define the structure of entities and
relationships, as well as visualization of the relationships between them [1].

The definition of relationships between tables and tabular data is carried out by setting foreign and primary
keys. The presence of a primary key guarantees unique identification of table records. A foreign key is needed
to establish relationships between tables and is a column of a child table that refers to the primary key of the
parent table. The required form of databases is achieved through 6 forms of normalization. This way, data is
structured, retains integrity, access to it is simplified, and the redundancy of stored information is reduced.

Using object-oriented concepts in building data models (encapsulation, inheritance, polymorphism)
significantly simplifies development and design. Object-relational DBMS combine the capabilities of object-
oriented and relational databases. This provides a number of advantages. For example, one of the options for
solving the problems of structuring data coming from various sources organized using different metamodels
(Metadata Impedance Mismatching, is the creation of an object-relational mapping. In practice, the possibility
of including an intermediate layer in information systems that has a ready-made API with a full set of working
interfaces for accessing data has proven itself to be quite good in this regard.

Of course, ORM (Object-Relational Mapping) systems, which are based on the mechanism of linking a
database management system with an object-oriented programming language, have all the priorities of object-
oriented access to data. Such systems have long been successfully used for efficient processing, access and
storage of data. Many mechanisms have been developed that eliminate the problems of data typing and their
transformation for storage in a DBMS.

In this regard, it is possible to emphasize the advantages of object-oriented DBMS, characterized by the
provision of natural object-oriented interfaces for projects in high-level implementation languages.

A sufficient number of ORM systems have been developed to date, successfully performing tasks of efficient
and productive work with data storage. A kind of virtual DBMS is created. In this case, the developer must
provide (generate) mapping of DBMS tables to solution classes, and entities (Entity Framework) will perform
the necessary transformations.

Among the indisputable advantages of ORM systems are: reduced development time, transparency of
maintenance, no need to write most SQL queries, a standardized and understandable maintenance process,
resistance to internal and external errors. A classic software project in a high-level language, as a rule, also
includes layers of storage, processing, analysis and visualization of data.

Distributed databases [3] can be called the next step in the evolution of data storage and processing. The
impetus for their emergence was the branching and widespread use of computer networks. This is the most
promising direction of development of data processing and storage. However, it requires solving many
problems.

Along with issues of support, configuration, organization of request processing, fault tolerance and scaling of
applications, there are issues of reliability, performance, transaction synchronization, problems of
communication and computing resources, management of data storage as a single entity, etc.

[ll. CONCLUSION

The search for solutions that meet modern requirements for data processing and storage is currently being
conducted in all directions. Ways to improve the performance of data access, harmonization of data structures
coming from various sources, organization of storage security, elimination of conflicts, collisions, variability of
typing, etc. are successfully solved using various approaches, innovative and complex developments. Their
implementation in modern information systems opens up prospects for solving problems of data storage and
processing at the global level.
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AHHOTauus: B anoxy uudpoBM3auumn pasnuyHbIX HanpaefieHWA pa3BUTUsSt OOLLECTBa OaHHble npuobpenu
CTaTyC XW3HEHHO BaXHOro pecypca. lNMocTosiHHO Bo3pacTawwwmin B Mupe ¢ 2000 r. oObEM AaHHbIX, Kak
CTPYKTYPUPOBAaHHbIX, Tak U HECTPYKTYPUPOBAHHbIX, MOCTYMAOLLMX U3 Pa3HbIX UCTOYHUKOB Y UMEIOLLMX Pa3HbIv
dopmaT, Bbi3Ban nosBreHWe HOBbIX 3aday, noTpeboBan MHHOBALMWOHHBLIX HECTaHAAPTHbIX peLleHui ans
ObicTpon 0b6paboTkM, 6e30nacHOro XpaHeHUst JaHHbIX U XOPOLLO OpraHNM30BaHHOMO MPO3paYHOro AOCTyna K
HuMm. CerogHs napannenbHO CYLEeCTBYIOT U YCNewHO MNPUMEHSIOTCA pasnuyHble KOHLenuuuW, 4acto
B3anMMoOonoSTHAKT ApYyr Apyra, ycnewHO NPpUMeHAKTCA ANA pelleHna BO3HUKaLWnxX 3agad. 3H060,EI,HeBHbIM
BOMPOCOM TakKkKe 4ABNAeTCA NOUCK HanpaBneHmﬁ, Nno3BONAKLWNMX  yOOBNETBOPUTL I'IOTpe6HOCTb B
MOZENVPOBAHUN N XpaHEHUM MHPOPMALIUN.

KntoueBble crioBa: CTPYKTYpbl AaHHbIX, Big Data, xpaHunuuwa ganHbeix, DaaS DWH, ORM-cuctemsl.
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