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CLOUD TECHNOLOGIES IN BUSINESS MANAGEMENT

Abstract. The modern world is in the phase of active implementation of digitalization of
most processes, including cloud technologies, which is also associated with the introduction of
quarantine measures in most countries. Over the past decade, the average annual growth of the
cloud services market has expanded by about 50% to more than $ 220 billion. This figure is
projected to exceed $ 500 billion in the near future. Currently, a large number of cloud service
companies are concentrated in the market. All companies can be classified into national, operating
within one country, and international, operating in many countries simultaneously. In Ukraine, the
leader is the high-tech company De Novo, which provides services in the segment of corporate
clients based on VMware, EMC, Microsoft Azure solutions. Competitors are well-known foreign IT
giants, namely: Oracle, IBM, Google, Microsoft, Amazon, HP and others. The Ministry of Digital
Transformation of Ukraine plays an important role in this area. The latter signed an agreement with
Microsoft to implement the Azure Expansion Program and accelerate Ukraine's digital
transformation, including the development of Azure cloud services for the sum of more than $ 500
million. The transition from physical, outdated IT technologies to new cloud services will allow
companies to significantly reduce the cost of maintaining their own staff of IT professionals and
engineers, reduce dependence on IT equipment suppliers and increase productivity and efficiency of
the decisions made. The management of the enterprise can choose one of the offered models from
the companies-providers: IaaS, PaaS, SaaS. The choice will depend on the immediate management
needs and financial capabilities of the enterprise. In Ukraine, the biggest share of users of cloud
services belongs to large utility companies and state enterprises, namely: Dija, Ministry of Internal
Affairs, Kyiv Municipal Enterprise "Informatics", Prozorro, Ukrposhta, E-Health (National Health
Center of Ukraine), Naftogaz and several other organizations. Thus, the introduction of cloud
services involves digital business transformations, namely: optimization of business processes,
acceleration of innovation, cost reduction and so on.
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XMAPHI TEXHOJIOI'TI B YIIPABJIIHHI BI3HECOM

Anoranis. CyuacHuil cBIT nepeOyBae y (a3l aKTHBHOTO 3alpoBa/KeHHs IHQpoBizamii
OUTBIIOCTI TPOLECIB, Y T. 4. XMApHUX TEXHOJOTiH, IO TaKOX IIOB’S3aHO 13 3alpPOBAKEHHIM
KapaHTUHHUX 3aXOMAIB y OLIBIIOCTI KpaiH CBITY. 3a OCTAHHE AECATUPIYYS CEPEIHbOPIYHMNA PICT
PUHKY XMapHHUX cepBiciB 3poctaB Ha Omu3pko 50 % 1 mocsar monax 220 mupa pon. CHIA.
[IporHo3yerbesi, MO y HaHOMMKYIN mepcnekTuBi 1 1udpu nepeTHe mozHadky 500 mupa o
CIIIA. Hapa3si Ha pHHKY 30C€peHKEHO BENMKY KiJbKICTh KOMITaHIH-IPOBaiiepiB XMapHUX MOCTYT.

VYci kommnaHii MoKHa Kiacu(iKyBaTH Ha HalllOHANBHI, MO AIFOTh Y paMKax OfHiei kpaiHu,
1 Ha MDKHApO/IHI, 110 PYHKIIOHYIOTh y 0araTthox KpaiHax ogHo4acHo. B YkpaiHi nigepoM BUCTyIIA€e
BHUCOKOTEXHOJIOr4Ha koMmnaHdig De Novo, 1110 Hajiae MOCIyr B CErMEHTI KOPIIOPAaTUBHUX KJIIEHTIB
Ha Oa3i pimienb VMware, EMC, Microsoft Azure. KoHKypeHIi}0 CTaHOBISATH BiJOMI 1HO3EMHI
IT-riranTth, a came: Oracle, IBM, Google, Microsoft, Amazon, HP Ta imm. Hemany pons y 1miit
ionMHi Bifgirpae MinictepctBo nudposoi Tpanchopmartii Ykpainu. OcTaHHE MiANKACAIO JOTOBIP
13 Microsoft monmo peamizarii nporpamu Azure Expansion Program i mpuckopeHHs mudpoBoi
TpaHcdopmalii YKpainu, BKIIOYaI0ud pO3BUTOK XMapHUX cepBiciB Azure B po3Mipi nonan 500 miaH
nonapiB CHIA. Iepexin 3 ¢iznunux, 3actapinux [T-rexHonoriii Ha HOBI XMapHi Ce€pBiCH J03BOJUTH
MIJIPUEMCTBAM CYTTEBO CKOPOTUTHM BHUTpaTH Ha YTpUMaHHs BiacHoro mraTty IT-gaxiBuiB Ta
IHXKEHEPIB, SMCHIIIUTHU 3aJICKHICTh BiJ] MocTadanbHUKIB [T-001anHanHs 1 3a0€3Ne4nTh M ABUIIICHHS
MPOYKTUBHOCTI Ta €(PEKTUBHOCTI yXBAJIICHUX PillIcHb. MEHEKMEHT I AMPUEMCTBA MOXe 00UpaTH
OJIHy 13 3allpONOHOBAaHUX MoJeNel BiJg KoMmaHid-mpoBaiinepiB: laaS, PaaS, SaaS. BuGip
3ajexaTuMe Bij Oe3mnocepenHix notped ynpapiaiHHA Ta (piHAHCOBUX MOKJIMBOCTEH IMiJNPUEMCTBA.
B Vkpaini sieBoBa 4acTka KOPHCTYBaudiB XMapHUX CEpBICIB HAJECKUTh BEIHKHUM KOMYHAJIbHUM
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1 nepkaBHUM mignpuemctBam, a came: «is», MBC, Kuiscbke KII «Indopmarukay, «IIpozopo»,
Vkprnomra, E-Health (HI3Y), «Hadtora» 1 me «kuibka oprasizamiii. Takum YuHOM,
yIPOBA/UKEHHSI XMapHHUX CepBiciB mepenbauyae 1udpoBi TpaHcopmauii Oi3Hecy, a came:
ONTHMI3aIlil0 O13HEC-TPOIIECIB, TPUCKOPEHHS 1HHOBALIIMHUX pO3pO0OK, 3HMKEHHS BUTPAT TOLLO.
Knwuoei cnoea: 1T-texHonorii, XMapHi TEXHOJOril, KOMIaHii-IpoBaiaepu XMapHUX
CEpBICIB, YIIpaBJIiHHSA, O13HEC.
@opmyi: 0; puc.: 1; Tabm.: 2; 6i6:m1.: 21.

Introduction. The development of modern digital communications is inextricably
connected with the use of cloud technologies, which have become relevant in business
management. Nowadays, almost no company can imagine its work without the use of cloud
technologies. Outdated approaches based on the use of physical servers are disappearing. Creating
such a model of work not only reduces the costs of entrepreneurs, but also provides quick remote
access to all commercial information. In addition, cloud technologies serve as a platform for
installing software packages, working with them and so on. The intensity of the development of
cloud technologies can be inferred from the following data. According to experts, the volume of
income in the market of cloud technologies has almost reached the size of the market for sales of
servers and data storage systems of industrial class, which was nonsense a few years ago [1].
According to Gartner, the volume of the global cloud market in 2019 amounted to $ 227.8 billion
[2], and in the near future should grow to $ 300 billion or more, which will be a further trigger in its
development.

Analysis of research and problem statement. The dynamics of changing economic
conditions in a pandemic around the world and in Ukraine in particular, has led to a reorientation to
distant (remote) labor organization. Although cloud technologies began to be introduced in the
2000s, they became most widespread in late 2020. This is evidenced, in particular, by the adoption
in Ukraine as the basis of the Law «On Cloud Services» (Ne 2655 of 20.12.2019) [3], which defines
the basic terms and procedure for providing cloud services and acts as a driver of information and
communication technologies based on cloud computing. The market of cloud services in Ukraine,
says M. Ageev [1], is growing every year, and the ratio of national and foreign IT service
companies is 1 to 3. N. M. Lavrenchuk, R. Yu. Korolkov and S. V. Kutsak, O. Latysheva et al.,
L. Soroka and K. Kurkova emphasize that the modern world is characterized by the rapid
development of IT technologies that can significantly improve the business [4—7]. Cloud services
are especially in demand by corporate companies. Why is this happening? The answer is that cloud
technologies meet the diverse needs of IT management solutions and have a high level of
efficiency, including the right use of resources, high security standards, flexible pricing system,
deep integration with own IT systems, user-friendly management interfaces, and support services
for the use of IT infrastructure [8]. In this context, there is a revival in the development of
outsourcing companies [9—11]. Thus, cloud services are becoming more widespread in business
and serve as a guarantee of its effective management.

The purpose of the article is to evaluate the development of business digitalization
processes and their management using cloud technologies.

Unsolved aspects of the problem. Scholars focus on specific issues without focusing on the
managerial component of business. Therefore, this study may become more comprehensive, in
terms of coverage of existing models of cloud services to meet the growing needs of business
management.

Research results. The transition of the enterprise to the use of cloud technologies can take
place using three existing models: Infrastructure as a Service (IaaS); Platform as a Service (PaaS);
Software as a Service (SaaS) (Fig.).

Each of the models has its own characteristics, which need to be paid attention to by the
management of the enterprise (7able I).
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Fig. Introduction of ICT based on cloud services

Table 1
Features of cloud service models
Management COSt. Benefits Business model Examples
reduction of systems
laaS users independently Allows businesses - Amazon Web
manage applications, to increase computmg Startups, small Serylces (AWYS);
TaaS operating systems and resources as needed, instead companies and | Cisco Metacloud;
specialized software, and the of buying expensive bi ‘tl)pusinesses - Microsoft Azure;
provider supports servers, SRS equipment g - Google Compute
and other physical equipment for their own infrastructure Engine (GCE)
Allows optimizing the
process of developing - AWS Elastic
various types of software; Beanstalk;
. speed of development, - Windows Azure;
Customers gain access to a testing and delivery of - Google App
PaaS [P latfgrm or set O.ftOOlS for S applications increases; Software Engine;
creating applications over the |Elimination . developers .
Internet of own local multlpl.e users can access - IBM Bluemix;
_ |the project through the - VMWare Cloud
data centers; L )
o need for - |S3Me platform, Whlch in Foundry; .
turn can work with different - OpenShift
own server .
equipment web services and databases
quip - Salesforce;
CRM-systems help - GigaCloud;
.y to automate the company's . |- Service Now;
Providing customers . . . Small companies
. interaction with customers, | . .. . - Google
with pre-configured programs with limited )
. 4 . ERP-systems — . Workspace;
for various business tasks via to optimize the financial _ IBM Softlaver:
SaaS |the Internet. CRM, ERP, P . resources and yer
management of enterprise . - SAP;
ITSM systems, task trackers large companies .
resources, ITSM-systems - Cisco WebEx;
and other software can be for short-term loud-
rovided as Saa$ solutions L .. projects - HetznerCloud,
p to simplify the provision - 1C B obnaxke;
and support of IT services - Amazon EC2;
- SimpleOne

Source: built using https://itglobal.com/ru-ru/company/blog/iaas-paas-saas/;
https://gigacloud.ua/ru/blog/navchannja/hmarna-piramida-iaas-paas-i-saas.
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A study conducted by Synergy Research Group estimated the development of cloud
infrastructure in 2020. According to its estimates, global corporate spending increased by 35%,
reaching almost § 130 billion. It should be noted that, at the same time, corporate spending on
hardware for data centers and related software decreased by 6% to $ 90 billion. The corresponding
increase occurred against the backdrop of a pandemic, which forced most companies to switch to
remote operation. Cloud services (IaaS, PaaS, SaaS) in 2010—2020 showed an average growth of
over 50%, while the level of spending on data centers grew by about 2%. Among the above-
mentioned cloud services, the greatest growth was shown by PaaS solutions, especially databases,
IoT and analytics, with a constant level of IaaS and a decrease in the share of private cloud services
[12]. In Ukrainian realities, the volume of the [aaS market in 2019 reached 29 million dollars, i.e.
45% more than in 2018 [1].

Currently, there are well-known global IT companies offering cloud services in various
segments (7able 2).

Table 2

Major IT companies, aaS Solution providers
Basic aaS Solution / Vendor

Oracle Cloud Infrastructure Services (Oracle), HP Cloud (HP), Amazon Web Services
[aaS (Amazon), Azure Virtual Machines (Microsoft), IBM SmartCloud (IBM), EMC (EMC
Corporation), SoftLayer laaS (IBM), Google Compute Engine (Google)
Microsoft Asure (Microsoft (ASP.NET, Java, PHP, Python, Django, Node.js and
Azure SQL Database)), AWS Elastic Beanstalk (Amazon (Java, .NET, PHP, Node.js,
Python, Ruby and Apache HTTP Server, Apache Tomcat, Nginx, Passenger, and IIS)),
Google App Engine (Google (Python, Java, PHP, Go and our MySQL)), IBM Bluemix
(IBM (IBM Bluemix cloud platform offers a single solution environment and a wide
range of languages and frameworks for building applications, such as Liberty for
Java™, SDK for Node.js™, ruby \u200b\u200bon rails, ruby \u200b\u200bsinatra)),
Salesforcel Platform Cloud application development ((Salesforce combines
Force.com, Heroku and ExactTarget into one cloud service network and provides tools
for developing various applications)).
Cloud PBX (Vonage Business Solutions), Oracle Cloud Applications (Oracle (HR,
CX, ERP, EMP, SCP, Business Intelligence)), IBM SmartCloud Docs (IBM),
Microsoft Dynamics CRM (Microsoft), OneDrive (Office Online, file storage)), Office
365 (Microsoft (Office Web Apps, Lync Online, Exchange Online, SharePoint
SaaS Online)), Zoho Docs (Zoho (online office suite)), Google Apps (Google is an office
suite of cloud services (Google Docs, Google Drive, Google Sites, communication:
Hangouts, Gmail, Google Calendar and others)), Zoho Reports (Zoho (Business
Intelligence)), Zoho CRM (Zoho), Informatica Cloud MDM (Informatica), MaaS360

(Fiberlink), Salesforcel Sales Cloud (Salesforce (CRM)) etc.
Note. [13]

PaaS

In the TaaS segment in Ukraine, De Novo has begun to provide cloud infrastructure for
enterprise customers based on VMware, EMC, Microsoft Azure, etc. solutions. VoliaCLOUD cloud
IT infrastructure from VMware (based on VMware cloud solutions), which has more than 500
virtual data centers, was built on the basis of the largest Ukrainian data center VOLIA. De Novo's
clients are Diya, FUIB, Naftogaz, Oschadbank, Dniprovska City Council, Ukrspirt, Prozorro, E-
health, Terrasoft, Kernel, Shell, Inter Cars, ARX, Winner, Uniga, Ukrsibbank, Raiffeisen Bank
Aval, APK-Invest, Oschadbank, Nova Poshta [14].

The most rational for ensuring the work of Ukrainian operators is a technological solution
from VMware (American cloud software manufacturer). This makes it possible to build one’s own
(national) cloud services, compared to closed software platforms from such giants as AWS or
Microsoft Azure. And, most importantly, the quality of such services is on a par with global trends

[1].
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Experts predict a stable development of the cloud market, which will reach $ 500 billion
worldwide in 2023 [15]. According to Deloitte, revenue growth rates of provider companies will
remain at more than 30% over the period 2021—2025, as companies migrate to cloud platforms to
save money, provide more flexibility and innovations [16].

With the comprehensive introduction of cloud services in the world, Ukraine does not show
similar development indicators as the United States, the EU or China. Thus, national expenditures
on IT solutions amounted to UAH 18—19 billion, of which only 0.22% is allocated to cloud
services [17]. In Ukraine, the lion's share of users of cloud services belongs to large utility
companies and state enterprises, namely: Dija, Ministry of Internal Affairs, Kyiv Municipal
Enterprise «Informatics», Prozorro, Ukrposhta, E-Health (National Health Center of Ukraine),
Naftogaz and several other organizations. The others continue to use the traditional approach to IT
[1].

The Ministry of Digital Transformation of Ukraine is engaged in the processes of digital
transformation on the territory of Ukraine. The latter signed an agreement with Microsoft to
implement the Azure Expansion Program and accelerate Ukraine's digital transformation, including
the development of Azure cloud services in the sum of more than $ 500 million. The introduction of
Microsoft Azure will enable employees of ministries and state-owned companies to use Azure's
comprehensive cloud technology solutions, namely: artificial intelligence, analytics, cloud,
communications, Big Data, security, Internet of Things, data management, including logistics and
legal solutions as well as the possibility of using integrated cloud solutions Azure for industries:
E-government, E-health, Ed-tech, Ag-tech, Fin-tech, IT, manufacturing, energy, infrastructure,
gaming industry [18—20].

In order to enhance the digital transformation, it is advisable to use the experience of EU
countries. Back in 2012, the continental strategy of the Digital Single Market was approved, part of
which was the European Cloud Initiative (ECI). A non-profit advisory group, the European Cloud
Partnership (ECP), has been set up to implement and coordinate the cloud initiative. The
fundamental function of the ECP is to implement the Cloud-for-Europe model, which aims to
increase confidence in cloud infrastructure in the EU and ensure its efficiency in the public sector.
In turn, ECI is aimed at providing government, scientific and industrial organizations with cloud
services for the work of the Central Office, etc. ECI's funding is approximately € 6.7 billion in both
private and public investment [2]. It is also possible to use the experience of the United States,
where one can choose one’s service provider from a list of private companies’ resident in the
country that have the appropriate permits; of Great Britain, where a special online platform has been
created, where private companies can offer cloud services to official structures; of Israel, where the
cloud 1s built and operates throughout the country and is serviced by leading global companies, etc.
[17;21].

Conclusion. The development of a business based on cloud technologies is important in
increasing efficiency and reducing operating costs for the maintenance of IT technologies.
Currently, the company's management can focus on companies providing national and foreign cloud
services. In Ukraine, the leader is De Novo, which competes with such well-known global giants as
Oracle, IBM, Google, Microsoft, Amazon, HP and others. Choosing the provider company has the
following nuances: if the business is concentrated only in Ukraine, one can use the services of
national operators, but if business is operated in several countries, the best choice would be a
company operating internationally. Thus, the transition to new IT technologies based on cloud
services is an alternative to physical, outdated in-house IT services. This is evidenced, in particular,
by the annual growth of the cloud services market of about 50% with an average profitability of
providers of 30-35%. There are currently three main models of cloud services in demand in the
world. The choice of model depends on the size of the enterprise and the needs of management. The
introduction of cloud services involves digital business transformations, namely: optimization of
business processes, acceleration of innovative developments, cost reduction and so on.
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