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MaxaJsaia aKnapaTThiK-aHATUTUKAJBIK XKYiiesep i KOJITaHa OTHIPHIN KOFaphl OKY OPHBIH THIMJII
backapy KOJIBIH YChIHAIBI. MaKaTaHbIH MaKCATHI aKIIaPATTHIK-AHAJUTHKAJILIK, Kyiieqep MeH KOJi-
JIAaHYTIBLIAD/IBIH e3apa OaiiaHbIc Tocljigepl KoHe PeJIJIepiH CUIaTTay OOJIBII TaObLIAIbI. 3epTTe-
VIiH 9MiCHAMAJBIK HETi3iH MoJIiMeTTep/IiH NHTEIEKTYAJIIbl aHAJU3 TeXHOJOTUIIAPEI, aKIaPaTThI
BU3YAJUIAIUAIAYABI KECTCMIK KoHe IPpadUKAJIBIK, d/1icTepi, CONBIMEH KaTap, On3Hec-amaJuTHKa,
KypaJiiapbl Kypasbl. [IpakTHKAJIBIK TachIpMaJIapabl OpbiHIay Kypassl periage Power BI kbrameri
KOJLJQHBLIA/IBI, OJ1 MHTePOEJICEH/ i TaHeb/lep MeH MaHbI3/Ibl METPHUKAJIAD eceOiH KyPyFa MyMKIHJIK
Oepeni. Makasaia KeJaTipiireH MaTepHAJIAPIBIH TPAKTUKAJIBIK MAHBI3bI HETI3TI aKIapaT arbIH1a-
DBIH, callaHbl DAKBIIAY KYITeCiHIH POl KoHe K00 6ACKAPYIHI YITBIMIACTBIPYIAFbl aHAJTHTUKAIIBIK
KBI3MCTTIH, MaHbLI3LIH aHLIKTAY OOJBIT TaOLLIAILI. BYITTHI TEXHOJOTHAIAD MCH MOJIIMETTEp KyO-
Tapbl APKBLIBI MOJIIMETTEP/] CAKTAY KOHE TACBIMAJIIAY 9J1iCTepl CUIaTTa bl 200 KOPIOPATHBTI
AKIIAPATTHIK Kyiecinjeri akiIapaTThlK-aHAJUTUKAJIBIK KYHeHiH opHbl aHbIKTaLIb. Oi-DPapadbu
aTpirgarsl Kazyy aknapaTTbiK-anaauTuKaablK kyitecinin Power BI 6ynrrer miardopmachinma
2Ky3€ere aChIPBLITY MbBICAJIAPhI KeJITiPLIIJI.

Tyitin ceznep: KOO tumimual 6ackapy »KOJmapbl, FHUIBIMEH KoHe OiaiM 6epy KbI3MeTi,
aKIapaTThIK-aHAJIUTHKAJIBIK, XKyite, Power BI.
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B mammoilt cTarhe mpeitoKeH MOJIX0/ PEMIEHUST 33,149l CTPATETTIECKOTO YIIPABJIECHUS BY30M C HC-
[IOJIb30BaAHUEM MHMOPMAIMOHHO-AHAJIUTHIECKON cucrembl. 1lesib pmaHHON cTaThu 3aKJII0YAETCS B
OTMCAHUU POJIell U CTTOCOOOB B3aMMOJIEHCTBUS TTOJIB30BATENCH ¢ NHMOPMAIIMOHHO-AHAJTUTHIECKO
cucreMoit. MeToI0JIOrmYecKy 0 OCHOBY MCCJIEIOBAHNST COCTABUIIM TEXHOJOTHH MHTEJIEKTYAJIbHOTO
aHAIN3a JAHHBIX, TAOJUIHbIE U I'PadUIeCKue IPUEMbl BU3YAJIN3AINT HHPOPMAIIIH, 8 TAKXKE CPeJl-
CTBa OU3HEC-aHAJNTUKY. B KadecTBe MHCTPYMEHTAPUST JJIS PENTeHNsT TPAKTHIECKAX 38189 UCTIOJb-
3yercsi cayx6a Power Bl, mo3Bostsironias co3maBarh HHTEPAKTUBHBIE [IAHEJN 1 OTUYETHI O HanboJiee
BAXKHBIX MeTpuKax. [IpakTuieckas 3HaUMMOCTD MATEPUAJIOB, MPEJICTABICHHBIX B JAHHON CTAThe
SIBJISIETCsT OIpeJiesIeHne OCHOBHBIX MH(MOPMAIMOHHBIX ITOTOKOB, POJIb CHCTEMbI MEHEJPKMEHTa, Kar
YeCTBA, W MECTO AHAJUTHUIECKOU CJIYKObI B OpraHu3allid yhpasjeHus BysoM. OmucaHbl MeTOIBI
Xpatenuss W Tepelavdn JAMHBIX ¢ TOMOIILIO OBJAIHBIX TeXHoJoruit u Ky6os janunix. Onpesesre-
HO MeCTO MH(MOPMAIMOHHO-AHAJINTUIECKONH CHCTEMBI B €JINHON KOPIIOPATUBHON WHMOPMAIIHOHHON
cucteMe By3a. lIpencraBiennl mpuMephbl peau3aluyd UHMOOPMAIIOHHO-AHAJIUTHIECKON CUCTEMBI
KasHY na obnaunoit ninardopme Power BI.

Kurotesbie caoBa: 3hdekTuBHbIE CIIOCOObI YIIpABJIEHUS BY30M, Hay4IHO-0OpA30BATEIbHAS Jiesi-
TEILHOCTD, HHPOPMAIIAONIo-alaJuTHIccKas cucteMa, Power BI.

Becrnuk KazHY. Cepus maremaruka, Mexanuka, uindopmaruka Ne2(94)2017



48 Mutanov G.M., Mamykova J.D., et al.

1 Introduction

A management of the university, an improvement of the quality of the scientific and
educational process is a complex task that requires systematic and timely analysis of
comprehensive and reliable information on the status and problems of the university activities,
that is possible only as a result of the introduction of modern information technologies in the
management of the university and their continuous improvement. Therefore, higher education
institutions are constantly searching for effective ways of managing scientific and educational
activities (SEA), in this regard, the information infrastructure of the university is developing.

Information infrastructure is represented as a set of solutions of the university’s own
developments, which are mainly aimed at automating educational activities, using distance
education technologies, information sites and individual local developments, with third-party
solutions, such as: automation of financial and economic activities, electronic document
management systems, use of management software for administration of key resources and
services, training software and software solutions for managing I'T resources.

The university strategy should be linked with a set of activity goals that describe what
should be done well to implement the strategy. Each of the activities of the university, taking
into account the tasks to be implemented, can be characterized by a set of indicators that
allow to record the state of work in this direction and the dynamics of its development. The
most significant are the indicators that characterize the state of the main resources of the
university.

Goals of the university should be developed based on the status of indicators, and the
formation on their basis of an indicative plan for the development of the university for the
future period. The expression of the targets in the form of indicators that characterize the
socially and scientifically significant results of the university SEA will allow to evaluate and
plan the desired state of development of the educational system, create a monitoring system
that includes the process of collecting, monitoring and making management decisions in real
time, hat will solve the problem of measuring the achievement of the goal through the result.

Along with the performance of analytical functions, indicators are a strong instrument of
control action. The indicators record what is controlled in the managed system, what changes
in the characteristics of the system become the subject of reporting and, accordingly, the
primary focus of the management bodies. Through the target values of indicators, the vector
of development of the system is set: some changes in the characteristics of the system are
encouraged, while others, on the contrary, are punished.

Today, the requirements to the management of the university are increasing, which causes
the inclusion of information and analytical systems in the management loop. The information
and analytical system in the management system of the scientific and educational activities
of the university should not only provide the administrative management of the university
information on the current and prospective state, but also identify problem areas for the
functioning of the university SEA, and develop corrective actions to strengthen the work in
this direction.
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2 Literature review

Information-analytical systems, like business intelligence, are quite a new direction in the
study of the company’s development prospects. The main sources that reveal the theoretical
aspects of data organization for storage and analysis are the works of Alekseeva T.V., Ameridi
Yu.V., Luzhetskyi MG (As of May 19, 2017 Alekseyeva T.V., Electronic book), Kornipaev
I. (Kornipayev 1., 2013: 118), Hull E., Jackson K. , Dick D. (Hull E., 2011: 229), Laffenguell
D., Weidrig D. (Laffenguell, 2016: 418), Khimonin Y.U. (Khimonin Y., 2009), Moss L. (Moss
Larissa T., 2003: 576) presenting in their works the basic principles of work and requirements
for software. The methodology for constructing business models and describing the functional
requirements for the system is described in the papers of Ranjan J. (Ranjan J., 2005: 60-
70), Kobern A. (Kobern A., 2002: 263), Cooper A. (Cooper Alan, 2004: 328), Minto B.
(Minto Barbara, 2008: 272), Wigers K. (Karl E. Wiegers, 2014: 736), Osterwalder A., Pigneur
Y. (Osterwalder Alexander, 2011: 288), Barilenko V.I. (Barilenko V.I., 2009: 414), Schmits
D. (Schmitz Dominik, 2010: 346). Practical implementation of information and analytical
solutions platforms is described in the works of Ethan M. Rasiel .M., Friga P.N. (Ethan M.,
2009: 224), Paklin N.B., Oreshkov V.I. (Paklin N. B., 2013: 704), Ralston B. (Ralston Barry,
2011: 277), Larson B. (Larson Brian, 2009: 741), and a group of authors led by Desmeister
B. (Desmeijter Browne, 2010: 549). The main qualities that should be paid attention and
developed for the analyst are described in the works of Pererva A.D., Ivanova V., Yepishina
E.V. (Pererva A., 2012: 304), Goel S. (Goel S., 2013: 11), Robert A(As of May 20 2017, Robert
Alvin, electronic book), in the analytical report of Oracle (The project analytics framework
Oracle Business, 2012: 18), Daly M. (As of May 16 2017, Daly Marshall, electronic book),
Eckerson W., Hackathorn R., McGivern M., Twogood C., Watson G (Eckerson W., 2009:
40-48).

Analyzing these sources, the main goals and tasks of automation of the information and
analytical system were identified; the implementation environment and hierarchy of levels
of access to data were chosen. As a system of data sources, corporate information systems
have been adopted, such as "Univer "Science "1C System of electronic documentation (SED)
"Directum System of access control (SAC) "Perco Excel spreadsheets. As a platform for
implementation is selected a subsystem of cloud access Power BI.

3 Materials and methods

3.1 Formulation of the problem

The Information and Analytical System (IAS) is a modern, highly effective tool for supporting
the adoption of strategic, tactical and operational management decisions based on a visual
and timely provision of the entire set of data to users responsible for analyzing the state of
affairs and making management decisions (As of May 19, 2017 Alekseyeva T.V., Electronic
book).

The complex of information and analytical systems affects the entire management vertical:
corporate reporting, financial and economic planning and strategic planning.

The main purpose of the IAS is dynamic representation and multidimensional analysis of
historical and current data, analysis of trends, modeling and forecasting the results of various
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managerial decisions (As of May 19, 2017 Alekseyeva T.V., Electronic book ).

The purpose of TAS development in the corporate information system (CIS) loop of the
university is to create an aggregating system for extracting data from various sources of CIS,
transforming them and unloading them into the storage, in order to build up operational and
intellectual data analysis for their effective consumer perception.

The corporate information management system of the university CIS is a set of programs
aimed at automation and management of various business processes of the university, based
on the process approach that allows to systematically develop each direction of the university
activity and organize work on the creation and maintenance of software development by the
staff of information departments of the university (Mutanov G.M., 2012: 164), . (Mutanov
G.M., 2013: 276), (Mutanov G.M., 2014: 158).

The result of the use of IAS tools are (As of May 19, 2017 Alekseyeva T.V., Electronic
book ):

— Regulatory analytical reports focused on the needs of users of different categories;

— means of interactive analysis of information and rapid construction of reports by non-
programmers using the usual domain concepts

The presence of TAS in the university CIS circuit will help to solve such problems as:
1) compilation of consolidated reports and provision of consolidated information on the
activity of the university (key performance indicators, the dynamics of their changes and
trends); 2) carrying out a comprehensive assessment of the university activities based on
the constant monitoring of its four most important aspects (educational process, research
activities, educational process, international activity, finance, relations with the outside world,
innovations); 3) operational monitoring of the main activities of the university and decision-
making.

Nowadays cloud technologies are rapidly spreading into business structures, IDC analysts
confirm that cloud technologies help businesses grow faster. Cloud platforms for business
intelligence make it possible to make the results of data processing and analysis available,
to quickly introduce the results of analysis into the business processes of the organization.
Thus, we believe that for the development of IAS in the outline of the university information
infrastructure, it is necessary to use a cloud-based business intelligence service, like Microsoft
Power BI.

3.2 Architecture of cloud-based business intelligence service

Power BI is a set of business intelligence tools for analyzing data and providing valuable
information. Power BI information panels are a single center with real-time data update
available on all devices, in which business users get a complete view of the most important
metrics (link to BI site). Benefits of Power BI (As of May 12 2017, Chto takoye Power BI?,
electronic resource):

— All organization data on the same dashboard.

— Creating excellent interactive reports (table presentation, visualization, the ability to
share reports)
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— Coordinated analysis throughout the organization (reliable reusable data models to
ensure consistency in reports and analytics in your organization).

— Convenient embedding of business intelligence directly into the application (the ability
to embed on the pages of the site, PowerPoint presentations).

— Ubiquitous access to data (connect to hundreds of data sources, regardless of their
location and type).

Power BI can combine all organization data, both cloud and local. Using Power BI
gateways, you can connect SQL Server databases, Analysis Services models and many other
data sources to the same information panels in Power BI. With Power BI you can safely
publish reports to your organization and configure automatic updates to ensure that all
users receive up-to-date information (As of May 12 2017, Chto takoye Power BI?, electronic
resource).

The figure 1. shows the architecture of Power BI cloud platform.

Power Bl service

50+ apps

Q® L ..

o 0)|G

]

Poweer Bl communication

Access = =

Power Bl Desktop

Publication

Organization data system

Figure 1 — Architecture of Power BI cloud platform.

To use the Power BI cloud platform in the university CIS framework, you must adhere to
the following principles: (As of May 19, 2017 Alekseyeva T.V., Electronic book ):

— consolidation of all information processes of the university;

— embedding the system in the already established organizational structure of the
university;

— coordination of efforts of all divisions in the performance of assigned tasks;
— openness of the system for further development;

— integrated use of all available methods of analysis;
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— information ethics - "from everyone - to the common safe and from it to everyone".

Currently in Al-Farabi Kazakh National University (further KazNU) information systems
are used in the information infrastructure: systems of in-house development (IS "UNIVER-
the system of automation of the educational process, "Science the system of accounting for
research activities, System of indicative planning and rating based on IS "UNIVER");System
of electronic documentation "Directum"; System of accounting and personnel records ("1C:
Enterprise 8.2"); System of access control "Perco 2.0"; System of statistical reporting of the
contact center "VoIPTime Contact Center".

These information systems were integrated with Power BI cloud platform, with the aim
of building IAS in the KazNU CIS contour (figure 2).

Subsystem of data .
System of dats collection and Sub_system ?f data Storage device Analytical system Subsystem of cloud access
sources delivery integration subsystem

IS «Univers

4 Simulation Searches
Cubes

IS «Science»

IS «1c» ]
SED i
uDirectums» !\\! Statistical reporting m

\ \‘ Indicative indicators B et ]
i | \ Analytics (operational, —
SAC «Percor "“ intellectual) 0 |

|
spreadsheets | |/

Subsystem of information and analytical system administration

Development of data integration modules Development of Software
" | _ 5 : views, queries and data cubes Monitoring Process initialization :
- . d Compl ith th. t Engineer
Engineer- Analet 1 an. RICLESSINE LUmpiance wa 1 . Logging Configuration and processing Fixing of information g
regulations for the issuance of reports Saving

the generated reports Control of data entry
regulations User statistics

Monitoring Process initialization Configuration

security events Antivirus protection management Managing User
Accounts Granting the right of access to the system Fixing events System
of the changed configuration of subsystems Logging user access Administrator

Figure 2 — IAS architecture of KazNU CIS.

As you can see from figure 2, at the level of the administration subsystem, work is carried
out: on the configuration of business intelligence services, the development of presentations
at the data presentation level. In this IAS architecture (figure 2), roles are clearly positioned:

— The role of a software engineer: the Development of data integration modules;
Development of views, queries and data cubes; Monitoring of data representations;
Process initialization; Logging of system processes; Configuration and processing of data
scenarios; Fixing information security events; Fixing events of the changed configuration
of subsystems.

— The role of the system administrator: Managing antivirus protection; User account
management; Granting users the right to access the system; Log user access.
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— The role of the analyst engineer: Monitoring of data representation; Process
initialization; Configuration and processing of data scenarios; Implementation of
regulations for the issuance of reports; Saving generated reports; Control of the data
entry regulations; User statistics.

For proper organization of data, and configuration of dashboards, as well as the formation
of data processing scenarios, it is very important to understand the data structure model in
the university IAS (figure 3). Such a hierarchical representation of the data model is based
on the fact that there is a system of indicative planning and a rating system in the outline
of the university CIS. It is aimed at assessing the activities of teaching staff, departments
and faculties. In addition, in the IS "UNIVER"and "SCIENCE"are implemented systems for
automating the statistical reporting of the educational process and accounting for research
activities. From such systems as: "1C: Enterprise 8.2 "Directum "Perco 2.0 "VoIPTime
Contact Center"primary data are being unloaded to build forms of operational reporting.
For each data category from figure 3, a methodology for calculating the indicator should
be provided, in order to configure data processing scenarios and build dashboards for the
cloud-based business intelligence service (Mamykova ZH.D, 2013: 64-70).

Strategic boards
[ [}

—— |
—— | ]
—— | ]

Analytical indicators :

Statistical indicators

)

Indicative indicators

Yy

Statistical reports

)

Statistical indicators

i

Primary data

Operational data |_

Methodology of the indicators calculation

Figure 3 — Model of the data structure in KazNU TAS.

As a system of indicators for building a cloud business intelligence service, the following
categories of indicators were used: statistical indicators (educational process, research work,
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social work, international activity); Financial and economic indicators, personnel records;
Indicators of indicative planning and rating; Indicators of administrative and organizational
activities (work time records, workflow indicators, QMS indicators, indicators of IT services
provision); Indicators of the accreditation of the university; Indicators of the University
Strategy; Indicators of operational monitoring of production and economic activities and
security services.

4 Results and discussion

4.1 The role of the analytical service in the management of the university

In Al-Farabi KazNU the Center for Situational Management (CSM) was established. Tasks
of the CSM: 1) information and analytical support of the university; 2) monitoring of the
educational process; 3) prompt response to the emergence of extraordinary situations.

Figure 4 shows the model of the CSM analytical service work that works closely with
the working groups of departments (in the areas of the educational process, research work,
educational process, financial and business and production activities, administrative and
organizational management, international activities and strategic management, QMS, IT
services). The analytical service should be guided by the normative and methodological
documents of the university (these are the Provisions of departments, QMS procedures,
instructions, regulatory documentation of the departmental ministry, strategic documents
of the university). Engineers-analysts of the analytical service of the CSM have access to
databases of key subsystems of the university CIS. To organize the work of the analytical
service, a methodology for collecting reports on indicators and methodology for constructing
analytical reporting have been developed.

Working groups (Academic
Affairs Department, Department of
Scientific and Innovation Affairs,

Department of Educational Works, Normative and

Department of Financial and methodological
Economic planning Affairs, documentation (regulations,
Department of industrial Issues, instructions, QMS procedures,

Administration Department, Strategy
Center, Institution of Information
Technologies and Innovation
Development)

A A

Strategic documents)

Analytical Service of the

Center for Situational
Management
Y Y
Statistical Reporting Database - Methodology for collecting
of university CIS (indicators) reports on indicators
(Univer, Science,1C, Perco, Methodology for constructing
MS Excel) analytical reporting

Figure 4 — The state model of the analytical service.
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Figure 5 presents the model of access of the university management to visual data
representations, according to the university system of indicators. As you can see from figure 5,
the data is processed, according to the following steps: data collection from the departments
(automatically from the CIS information systems, by preparing MS Excel files); Reporting
(configuring dashboards); Monitoring of activities; Delivery reporting (role model access).
What are the benefits of the pro-rector in the areas of activity: operational monitoring of
activities; Monitoring of the development strategy of the university in the main areas. For
the rector of the university all indicators for monitoring are available, in order to monitor the
state of development of the university. The Director of the CSM can carry out operational
monitoring in all areas of the university activities, as well as promptly respond to the emerged
extraordinary situations.

1\«.,_ 7"-71kk_
. . vice-rector for academic vice-rector for scientific and vice-rector for social vice-rector for economic
First vice-rector ! : 3 s :
affairs innovation development de P affairs

r r ' r

Operational reporting

Monitoring activities
departments ‘ g

MHTerpaumus faxHbix
‘ Transactional systems of the university Integration of data

Figure 5 — The model of access to the data of the university management.

‘ Data collection from ‘ Reporting formation

{ Reporting Delivery ‘

During the implementation of the project on the use of cloud services in business
intelligence in the university CIS, we came to the conclusion that it is necessary to organize
new business processes (figure 6), as: Analysis of models and monitoring of the performance
indicators of the university; Development of a set of measures to develop the activities of
the university; Assessment of the effectiveness of the university. To solve this task, a working
group was formed with the participation of QMS specialists to develop the above-mentioned
business processes. The organization of these business processes will require the development
of certain procedures and instructions for the quality work of users.

Each department of the university, in organizing its processes, should allocate performance
indicators and primary data, specify where the data is generated (in which system, in which
reports, at what intervals). This information should be reflected in the documented procedures
of the unit and the business process. In addition, each unit should identify the person
responsible for collecting, analyzing and recording data for a particular line of business.

At the QMS level, it is necessary to develop a documented procedure "Collection,
analysis of primary data and analysts on the main activity of the university with the goal of
consolidating a single indicator bank and creating a system of role access to data categories, a
reliable data source. An analysis of the work done allows us to talk about the need for a culture
of "data collection and analysis the development of the "situation-action map"methodology.
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Analysis of models and
monitoring of indicators of
the university activity

Development of a set of
measures for the
development of the university
activity

The procedure for the
collection and analysis of
indicators Analysis of
indicators of development,
ratings, etc.

Scenario analysis of the
advantages of the university
Development of a strategy
and a set of measures
Implementation of measures

Evaluation of the
effectiveness of the university

System analysis of the
university activity Motivation
of personnel on indicative
indicators

Culture of data collection
and analysis

Development is required

The system of goals of the
"situation-action" map

The development of the
rating incentive system

Figure 6 — Organization of new processes in the business process map of the university.

In figure 7. the results of the implementation of IAS KazNU on Power BI cloud platform

are presented.
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Figure 7 — Power BI dashboard, report visualization.
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5 Conclusion

Summarizing the results of this article, we will list the advantages of introducing IAS into
the corporate information system of the university:

1) TAS that created on the basis of PowerBI business intelligence system allows you to
provide operational and statistical data consolidated from various sources of data.

2) TAS allows you to visualize the performance indicators of the university and, as a
consequence, evaluate the effectiveness of the university.
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3) The role of QMS in this system is to develop unified procedures for collecting primary
data for further analysis and decision making.

4) The role of the analytical service is to organize interaction with the working groups of
departments for the operational collection, reporting and monitoring of the activities of the
units and structures of the institution.

5) The role of a software engineer is to develop views, queries and data cubes, as well as
control the integrity of the information presented.

6) Via to the implementation of cloud storage of information and the provision of reports,
the process of obtaining data by decision-makers is simplified.

Thus, the use of cloud technologies for analyzing, storing and transferring data can easily
be embedded in the information infrastructure of the university thereby ensuring ease in
obtaining the necessary information. This approach to presenting data seriously saves time
in making strategic decisions to the head of the organization, providing a complete picture
of the scientific, educational and financial activities of the institution.
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