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DEVELOPMENT OF THE INFORMATION AND ANALYTICAL SYSTEM
OF THE UNIVERSITY

Today, the introduction of analytical systems into the university management circuit has become
a necessary and priority task of higher educational institutions. It was led by the desire of the
university management to understand the nature of data to improve the quality of educational
services and decision-making. This article discusses the analysis of information systems, comparison
of business intelligence platforms, and approaches to designing information and analytical system

within the university as one of the key elements of the university’s information infrastructure.
The presented work describes the data architecture of the corporate information systems of al-

Farabi Kazakh National University, designing and implementing an information and analytical
system at the university and on the Microsoft Power BI cloud business analysis platform.
This system integrates all the disparate data of the university’s corporate information systems
and transactional data sources. Furthermore, the logic of data extraction, transformation,
implementation of visual reporting in Power BI, and the model of role-based access to them are
also described.

Key words: data, information and analytical system, visualization, data management, university.
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VYHUBEPCUTETTIH aKHapaTThIK-TAJIAay >KyiieciH a3ipJjey

Byriuri Tanma yauBepcuTeTTi 6ackapy KOHTYPBIHA AHAJTUTUKAJIBIK, 2KYHeJIep/li eHri3y KOFraphbl OKY
OPBIHIAPBIHBIH, KAXKETTI KoHe OachbIM MiHIeTi 60kl TabbLIaabl. ByaH yHUBepcHTET OACIIBLIbI-
FBIHBIH, OiTiM Oepy KBbI3METTEpIiHIH CAMACHIH YKAKCAPTY *KOHE IIermiM KaObLIIay MaKCaTBIHIA Je-
PEKTEePIiH TaOUFaThIH TYCIHyTEe JAereH YMTBIIBICH ceben 60Japl. By Makaiaga akmapaTThIK, Kyii-
eJiep/ii Tasmay, OusHec-TaIAay MIaTGOPMATaPbIH CAJBICTHIPY KOHE YHUBEPCUTETTIH aKMapaTThIK,
MHOPAKYPBLIBIMBIHBIH, HETi3T1 3JIeMeHTTepiHiH Oipi peTiHje yHUBepCUTET iNmHIETi aKIapaTThIK-

aHAJINTUKAJIBIK YKYileH] kobaJjiay TocClaaepi KapacTbIPhLIa/IbL.
Ycorubuiran xkymbicta Kazak yITTBIK YHABEPCATETIHIH KOPIIOPATUBTIK aKIIapPATTHIK, KyHeaepiiy,
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KOPIIOPATUBTIK aKIapaTThIK, XKyiiejlepi MEeH TPaH3aKIUsJIBIK JI€PEKTED KO3JEPiHiH OapJIbiK, Iia-
MIBIPAHKBI fepekTepin Oipikripeai. Conmaii-ak, gepekrepmai aty, Typiaesaipy, Power Bl konnana
OTBIPBII, BU3YAJIBI ecell Oepy HBICAHBIH EHTI3y JIOTMKACHI YKOHE OJIAPFa POJIIIK KOJ KETIMIITK
MOJIE KeJTipljireH.
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Cerojiast BHEJ[pEHNE AHAJIUTUIECKUX CHCTEM B KOHTYD YIIPABJIEHUSI YHUBEPCUTETOM CTAJIO HEOO-
XOAMMOIl M NPUOPUTETHOH 3ajiadell BLICHINX ydeOHBIX 3aBe/eHuil. K 3roMy mHpuBeso Kesranue
PYKOBO/ICTBa YHUBEPCUTETA HOHUMATH IIPUPOY JAHHBIX, C IIEJbI0 COBEPIIEHCTBOBAHUSA KadeCTBa
00pa30BaTEeIbHBIX yCJIYT W MPUHATHAs DemreHuil. B maHHoil craThe pacCMaTpUBAETCS AHAJIM3 HH-
bOpPMAIMOHHBIX CHCTEM, CpaBHEHHE IIaTdOPM OM3HEC-AHAJUTUKUA U MOJAXOIbI IPOEKTUPOBAHUS
nHGMOPMAIMOHHO-AHAJINTUYECKON CHUCTEMBI BHYTPH YHHUBEPCHUTETA, KaK OJIWH U3 KJIIOYEBBIX dJIe-

MEHTOB HH(MOPMAIMOHHOM nHppacTPpyKTypbl BY 3a.
B npescraBiiennoit pabore onrcaHa apXUTEKTYpa JTaHHBIX KOPIIOPATUBHBIX WH(MOPMAIMOHHBIX CH-

crem Kazaxckoro HammonaspHoro yauBepcurera um. ajab-Papabu, mMoaxo ] MpOeKTUPOBAHUS U Pe-
ajm3anuu nHMOPMAIMOHHO-aHAINTHIeCcKOl cucrembl B BY3e, Ha obaaunoit miardopme busmec-
anaiuza Microsoft Power Bl. Jannast cucreMa MHTErpUpyeT Bce pa3pO3HEHHBIE JaHHbIE KOPIOpa-
TUBHBIX NH(MOPMAIMOHHBIX CUCTEM YHUBEPCUTETA U TPAH3AKIINOHHBIX UCTOYHIKOB JAHHBIX. TaKiKe
U3JI0YKEHA JIOTHKA U3BJIEYEHNs, IIPeodbpa30BaHusl JaHHBIX, peaJin3alys (POpMbl BU3YaJIbHOM OTYeT-
noctu B Power BI u Mmozens posieBoro joctyna K HUAM.

KurouyeBbie cioBa: jmaHHbIe, HHOOPMAIMOHHO-AHAJIUTAYECKAST CUCTEMA, BU3YAJIM3AIs, YIIPAB-
JIeHU€ JAHHBIMUA, YHUBEPCUTET.

1 Introduction

The manager needs to operate with all data flows in the information space of the organization
to make managerial decisions. Sources of data for information flows of space are corporate
information systems, each of which automates key business processes and, often, does not
have consolidated data. There is a need for a qualitative improvement of information and
analytical support in educational institutions, including educational processes at all levels.

The complex task of managing a university, according to the authors, is to improve the
quality of the scientific and educational process, which requires a systematic and timely
analysis of comprehensive and reliable information about the state of the university’s
activities for decision-making. The solution to this problem is possible by introducing modern
information technologies into the management process of the university and constantly
improving them. Therefore, higher educational institutions are constantly looking for
effective ways to manage scientific and educa-tional activities (GCD) in connection with
the university’s information infrastructure being developed.

Information infrastructure is a set of solutions of its own and local developments and
forms the information space of the university. The information and analytical system (IAS)
is a modern, highly effective tool to support the adoption of strategic, tactical, and operational
management decisions based on the visual and prompt provision of the entire necessary set of
data to users respon-sible for analyzing the state of affairs and making management decisions.
The main purpose of the IAS is the dynamic presentation and multidimensional analysis of
historical and current data, trend analysis, modeling, and forecasting of the results of various
management decisions.

The purpose of developing an TAS in the contour of a corporate information system (CIS)
on the example of the al-Farabi Kazakh National University: to create an aggregating system
for extracting data from various sources of CIS, transforming them, and uploading them
to storage in order to build an operational and intelligent data analysis for their effective
perception by consumers. For the implementation of IAS, methods and models were used,
such as programming technologies, design of information systems, database theory, statistics,
data mining.

The complexity of information and analytical systems affects the entire management
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vertical of the university: corporate reporting, financial and economic planning, and strategic
planning. An information-analytical system is a platform in which databases (MS SQL,
MySQL, etc.) of disparate information systems of an organization’s information infrastructure
and transactional data sources are integrated. This data integration accumulates at the cloud
storage layer. The cloud architecture of the platform allows you to connect various intelligent
data mining services like Microsoft Azure Learning, Analysis Services, and Google Analytics
for the building purpose.

Using a systematic approach and applying methods and models of economic and
mathematical modeling and data mining, it is possible to build visualization services
and predictive analytics. With the Power BI service, you can securely publish reports to
your organization and set up automatic data refresh to keep all users up to date. The
implementation of the TAS will help in the implementation of such tasks at the university
as increasing the efficiency of university management and the processes of scientific and
educational activities (GCD); improving the quality of educa-tion; assistance in the tasks of
improving the qualifications of teaching staff and the effective use of pedagogical potential;
identifying the reasons for academic failure; assessment of the effectiveness of educational
and methodological complexes; control of the organization of the educational process.

2 Literature review

The analysis of Business Intelligence (BI) systems made it possible to conclude that the
Microsoft Power BI platform is the most optimal for the education system since it quickly
analyzes a large amount of data. It also allows you to visualize the results of processing an
array of data with the ability to personalize; supports the possibility of joint work with data
by placing data on an LDAP server; provides secure publication of dashboards and view them
from any device with Internet access. In addition, a real-time reporting system enables group
work with data and automatic data synchronization for all users.

Power BI is an online service developed by Microsoft for BI, which is a modern, highly
effective tool for supporting the adoption of strategic, tactical, and operational management
decisions based on the visual and prompt provision of the entire necessary set of data to users
responsible for analyzing the state of the organization’s activities and making management
decisions [3]. Power BI allows you to create adhoc analytic reporting forms that are tailored to
the needs of different categories of users and customized visualizations. There is also a mobile
Power BI application available on various operating systems for continuous monitoring of the
state of affairs and instant response to emergencies. It is also worth noting that Gartner has
recognized Microsoft as a leader for fourteen years in a row in the Analysis and BI Platforms
nomination in the Gartner Magic Quadrant for 2021 [4].

The implementation of an information and analytical system needs an environment that
allows combining data from disparate systems, significantly reducing labor costs for preparing
reports and improving the quality of information for strategic decision-making. This function
was taken over by Bl systems developed on the basis of cloud platforms, which are designed to
receive operational information in real-time for making strategic decisions |1]. The following
platforms are distinguished for processing and analyzing data and presenting them in the
form of reports: Microsoft BI; Oracle BI; SAP Business Objects; QlikView; Qlik Sense; etc.
compares the functionality of Qlik, Tableau, and Power BI.
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Table 1. Comparison of Quik, Tableau and Power BI functionality.

Qlick Tableau Power BI
Qlik is a paid software | Tableau is also a $70 | There are three versions
g that costs $30 per user | per wuser/month paid | of Power BI: Basic (free),
5 per month, with different | software, with different | Pro ($9.99 per user), and
g offers  for  corporate | offers  for  corporate | Premium ($20 per user
g clients. You can also get | clients. You can also | and $4,995 per capacity
a free trial period for | get a free trial period | (i.e., all employees in the
using the program. For | for using the program. | organization)). Complete
self-study, there is a free | For self-study, there are | documentation of the
introductory course on | training videos on their | product’s features and
their official website. official website. There is | functions is published
an adapta-tion of reports | on the official website.
for different forms of | There is an adaptation
presentation (you can | of reports for different
download and print in | presentation forms (you
.pdf format). can download and print
in .pdf, .pptx formats,
export tables/reports to
Excel, CSV files).
Qlik  has its data | Tableau allows  you | Power BI fully
— processor, which allows | to combine several | implements internal
= you to use “unprepared” | tables, get rid of empty | ETL, which allows you
data and transform it | or unwanted values, | to import, transform,
during loading. add calculated fields | and download data.
(amounts, number, and
average).
o Qlik creates keys between | In Tableau, by default, | In Power BI,
Z @ | tables based on common | the link is also built | relationships between
= %“_ field names. The Data | by fields with the same | tables are built by
g B Model Viewer gives a | names, but this can also | default by fields with the
% = complete understanding | be edited in the section | same names; you can also

of the loaded tables and
the relationship structure
between them.

“Editing links.”

edit, de-lete, or create
new relationships in the
“Data Model” section.
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will be performed, you
cannot bind a filter to a
particular object.

to  configure  Actions
on each sheet, which
will select the necessary
values upon activation.

5 o B In Qlik, the wuser | Tableau automatically | With Power BI Desktop,
= 2 initially sees a list | determines which | you can access SSAS
5 2 of all loaded fields, | fields are dimensions | multidimensional
%é can distribute all the | and indicators in all | models, com-monly
%’r e fields into dimensions | loaded tables (string in | referred to as SSAS MD..
% @ | and indicators wusing | dimensions, numeric in
the Master Items | indicators).
functionality.
Both  platforms have | Tableau offers a broader | Power BI has many
é a set of beautiful | variety of out-of-the- | visualization libraries
§ charts. Qlik also allows | box visualizations such | ranging from map
g' you to extend your | as box-and-whiskers, | points to nested graphs,
2 visualization capabilities | Bullet-graphs, Gantt | histograms, and more.
= using extensions (ready- | charts. Each chart is | There is also a store
made extensions can | separated into a separate | of visual elements with
be found on the Qlik | object, which makes it | modified visualization
Branch resource or using | easier for the user to | elements. It should be
open standards such as | change the presentation | noted that the user
HTMLS5. of the diagram (just a | can create his visual
table, a table-heatmap, | element and publish
a chart with one axis, | it in this store after
a chart with two axes, | receiving approval from
etc.). the creators.
In Qlik, to fall into the | There is no Dill-down | In  Power BI, you
E lower level, it is necessary | function in  Tableau. | navigated through
z to select one (and only | Instead, hierarchies are | data levels using up and
% one) value of the upper | created, the wuser, by | down arrows. Moreover,
= level, after which the | clicking on “+”7 or “-” | a single arrow shows a
diagram is rebuilt in | can collapse/expand the | transition to one level,
the context of the new | object, that is, work on | and a double arrow -
dimension. the principle of a pivot | to the lowest level of
table. hierarchies.
In Qlik, the selection | In Tableau, the opposite | Power BI makes it easy
g of a wvalue on one|is true. The choice is|to combine queries,
: tab / specific object | made locally - that is, | create groups and data
g will be wvalid for the | only to a specific object. | selections into a new or
3 entire document - on | To transfer the selection | existing table.
all tabs; the selection | between sheets, you need
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Qlik has a configurable

Tableau implements

There is a configurable

5% o auto-update for | configurable auto-update | auto-update of datasets
g 2’7 datasets. of datasets. in the cloud version of
3 Power BI web according
to the established
schedule by configuring

the gateway.
Qlik allows | Tableau  allows  you | Power BI can apply
g g customization of access | to  customize  access | confidentiality labels to
g‘ i by individual data, | to specific reports, | Power BI data using
= g users, sheets, streams, | delineation of rights | Microsoft  Information
3 = and applications. for actions in responses | Protection and customize
= (viewing, edit-ing, | roles, functionality,
updating, etc.). and access levels for
workspaces, analytic

reports, and datasets.

Qlik can import data
from Data Warehouses,

Relational Data-bases,
Files, SAAS, SAP, etc.

UoryReISOIU]

In Tableau, data loading
is implemented by
connecting  to  Data
Stores, Databases, files,
etc.

Power BI is integrated
with  other  products
from Microsoft (Office
365, etc.), with R and
Python. It is possible to
connect almost any data
source (streaming data,
cloud services, Excel
work-books, SQL Server
databases, MySQL, MS
Asure, and other third-
party applications) and
combine them. Power
BI has a simple API for
integrating into its own
applications.

multiple
(web  and

Supports
platforms
mobile).

9IULIUAUO))

Work in Tableau is
carried out in the web
version.

Power BI is easy to use
and has an intuitive
interface. Supports
multiple platforms (web,
desktop, and mobile).

3 Materials and methods

Today, at al-Farabi Kazakh National University (further - KazNU), the information
infrastructure uses such information systems as self-developed systems (IS “UNIVER” - a
system for automating the educational process, IS “Science” - a system of accounting for
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research activities, system of indicative planning and rating based on IS “UNIVER” [5]);
electronic document management system “Directum”; accounting and personnel accounting
systems (“1C: Enterprise 8.27); time tracking system “Perco 2.0”; the system of statistical
reporting of the contact center “VolPTime Contact Center.” [6] These information systems
were integrated with the cloud platform Power BI to build an TAS within the KIS KazNU
(fig. [1).

The work of the information and analytical system (IAS) is based on the application
of knowledge about the organization of business processes of the university, methods, and
models of working with data, data analysis and monitoring, data interpretation, so that TAS
users have the opportunity to offer objective solutions to emerging issues, and make more
objective management solutions.

Data source Data collection and Data integration Data storage

. Analytical syst Cloud A bsyst
systems delivery subsystem subsystem subsystem nalytical system cud Access subsystem

IS «Univers

- —

Views
n Requests
IS aScience» [ Cubes

15 «1C»

EDMS

Static reporting

«Directum= | I

—
Indicative indicators > -
| |/ Analytics -‘
ACS «Percon \ !
| [operational,

i

| I| intellectual)
Excel Table

files T

Subsystem of information and analytical system administration

Module development
Development of views, queries and data cubes
Maonitoring Maonitoring
Initializing processes Process initiation
_ Conflgur._atlon and process.lng .Logglng ) Software Engineer
Implementation of the regulations for Configuration and processing k|
Engineer the release of reports Recording information security events -
R N L R System Administrator
Saving generated reports Managing antivirus protection
Control of the data receipt regulations User Account Management
User statistics Granting users access rights to the system
Fixing events of the changed configuration of subsystems
Logging user access

Figure 1: The architecture of IAS CIS of KazNU

The analysis of the statistical reporting of the corporate information system of KazNU
showed that there are various categories of indicators at the university that are used
in the formation of the reporting system. In this regard, the logic of the formation of
analytical data was proposed, which easily inherits the hierarchical organization of data
at the university (primary data, operational data, statistical indicators, statistical reports,
indicative indicators, strategic indicators) and is easily programmed to build analytical
indicators [5]. For the university leadership, there are clear benefits from the development and
implementation of IAS in the university management loop, as a function: prompt response,
operational monitoring, control of the University development strategy, reduction of labor
costs for routine operations of automation of the university’s statistical reporting. The result
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of using ITAS tools is regulatory analytical reports focused on the needs of users of vari-ous
categories, tools for interactive analysis of information, and rapid construction of reports by
non-programmers using familiar concepts of the subject area.

4 The architecture and data for IAS

IAS implementation includes several essential stages: deployment of Microsoft SQL Server
DBMS on a dedicated server/computer; building a data warehouse that receives information
from various sources; Importing data into the Power BI business intelligence platform
construction and visualization of reports; publishing a report to Power BI; installation of
a gateway and automatic updates [7].

For the implementation of analytical reporting, it is necessary to provide for an
appropriate data architecture of the University’s CIS (fig. , which should consist of a data
warchouse (DD), a data lake (OD), and a data mart (serving layer) [8,9].

Data Warehouse is a system that collects data from various database sources within
the university, developed and designed to prepare reports and business analysis to support
management decisions. HD represents detailed data, aggregated data, and metadata
(technical and business metadata).

Data Lake is a repository that stores a vast amount of raw data in its original form (RAW
format). In the data lake: each unit of data has value now or in the future; data is stored
for as long as needed; data is transformed when the need arises; data is interpreted following
research goals. The data lake has a flat architecture.

Data lakes include structured data from relational databases (rows and columns), semi-
structured data (CSV, log files, XML, JSON), unstructured data (emails, documents, pdf),
and even binary data (video, audio, image files). The model of the data lake operation
involves unloading data from a data source, preparing data, transforming and analyzing
data, publishing data in data marts, and consuming data in the required reporting forms.
When working with the objects of the data architecture of the corporate information system
of the university, the important processes are data reception, data storage, data quality, data
audit, data exploration, data discovery [10].

Data sources of ML and CD KIS KazNU are:

- educational process management systems (data and log files of the IPK “UNIVER” and
IS “Moodle”);

- accounting systems (IS Science, 1C: Enterprise 8.2, Perco, online telephony systems);

- electronic document management systems and electronic archives: EDMS “Directum?”;

- local documents: file storage IPK “UNIVER” and IS “Science”;

- external sources: excel files.

Fig. [2] shows the standard data architecture of KIS KazNU, represented by the following
levels:

- level of data resources: DB IS, corporate IS, users, data of log files;

- ETL level: level of extraction, transformation, and loading of data;

- data level: o CD: cloud, which integrates data from the CIS database; o data marts:
grouped thematic dataset; o OD: cloud, into which the data of log files, video, audio data are
uploaded:
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- the level of analytics - visual forms of statistical and analytical reporting (for educational,
scientific, social, administrative, financial, etc.);

- access level for data mining: access at the level of analytical engineers and software
engineers.

The collection of data into the university’s information systems is carried out both in
manual and automatic modes. IS “UNIVER?” collects all categories of data on the educational
process of the university: students, teachers, educational process.

Data resources ETL

Data warehouse Data marts Bl analytics

@ Learning activities
Corporative IS = @
@ % R&D activities

<

Users = Cs -
_@ B gl  Financial activities

G}%& Others

= [E Develops
%E -
Others Q g Data analytics

Figure 2: The standard architecture of CIS of KazNU

Data Lake

Web/Data logs |

The following types of data are collected for students: personal data, citizenship, country,
region of residence, faculty, specialty, department (ru/kz), stage of the study, language of
instruction, course of study, a form of study (grant / paid), data on the results of UNT, etc.

On the educational process with the student: ID-group, the full name of the curator-
adviser, name of the discipline by semester, the full name of the teacher of the discipline by
semester, class schedule: semester, date, time, place, links to the online lesson; exam schedule:
date, time, place, ID-admission to the exam, the format of the final exam, full name of those
checking the student’s examination data; discipline attendance data.

According to the student’s progress: marks for foreign discipline controls, marks for MID-
TERM by discipline, results of final exams in the discipline, GPA, the presence of arrears,
data on retaking exams, data on non-attendance at the exam, the fact of violations during
exams, etc.

According to the student’s interaction with e-learning systems: the number of downloads
of educational materials, the number of views and downloads of video recordings of online
lectures, the number of visits online classes, the number of page views, etc.

According to the behavior of the student in the IPC “UNIVER”: the number of visits to
the system, the length of stay in the system, data on the visited web pages of the system,
the most visited service/page, viewing the progress journal, viewing information about the
teaching staff, the number of views/downloads of training materials, electronic resources, for
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a certain period, loading of completed tasks, data on passing tests and exams (duration of
writing answers, grade, results of anti-plagiarism checks (in the case of a written exam)).

Personal data on the teaching staff of the university is extracted from the accounting
and personnel accounting system “1C: Enterprise”, which is the primary source of data on
university employees: personal data, citizenship, country, region of residence, address, work
experience, the start date of employment, date of adoption, date dismissals, data on breaks (if
any), diploma specialty, position, rate, academic degree, academic title, types of allowances,
faculty, department.

Educational data on the teaching staff of the university in the IPK “UNIVER”: Name of
the discipline, credits, language of instruction, specialty, semester, midterm points for the
discipline, MIDTERM scores for the discipline, exam scores for the discipline, data based on
the results of the questionnaire (teacher through the eyes of students, teacher through the
eyes of colleagues, the quality of educational materials in the context of the semester, date),
data on the loaded educational and methodological complexes of disciplines (name, type of
EMCD, download date, update frequency, amount of material, data on the correspondence
of the material to the discipline), ID-students in the discipline, schedule disciplines, data on
the log of visits (date, discipline, date of entry of data on attendance, points for the lesson).

Ranking indicators for the teaching staff of the university in the IPK “UNIVER”: name,
department of the employee, units, directions, year, indicators, code, name, result of the
indicative indicator of this employee, questionnaire plan, fact of questionnaires, monitoring
plan, goal achievement index.

The IS “Science” collects data on the research activities of the teaching staff and students of
the university. Including scientific articles, publications, and books: author, title, the language
of publication, year of publication, title, and rating of the scientific publication, type of
publication, number of pages.

The data collection into the Perco time attendance system occurs automatically from the
1C: Enterprise IS name, faculty, department, division, identification code, student training
period, and information received from devices (turnstiles) using Perco software: arrival time,
departure time, date.

For storage in CD, OD, and display in the Data Showcase, it is necessary to carry out
preprocessing procedures, which are carried out using SQL queries.

The primary processing procedures in the SQL query language are queries to retrieve
data from the primary source of the data table; stored procedures for processing trigger
operations for dynamic reports; presentation of data obtained from primary sources and
stored procedures for obtaining visual reports in which related data from different databases
are synchronized.

5 The program realization of IAS

After collecting data, the process of extracting, transforming, and loading data is carried out
to generate analytical reports on all types of university activities.

Data for analytical research is retrieved by Power BI business intelligence software by
connecting to the IAS data warehouse. After the data is retrieved, the relationship between
the tables is configured, if necessary.
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At the data transformation stage, the following operations are performed: the
transformation of the data structure; aggregation of data; translation of values; combining
data from multiple sources; changing the data type; creation of metrics; other.

The extracted and transformed data is a source of information for generating analytical
re-ports in visual and tabular forms.

In addition to importing and transforming data, an equally important stage of work in
Power BI is building analytical reports. Visualization allows you to compare data visually,
make convenient accents on essential things and carry out a lot of research in different sections.

When building an interactive reporting form (data mart), you need to understand the
answers to basic questions: why is this report?, for whom is this report?, what data can be
visualized in this report 7.

Power BI offers an extensive range of visualization elements, allowing you to build reports
of almost any complexity. In addition to the basic well-known histograms and graphs, there
are a wide variety of charts (essential and funnel-shaped, waterfall and indicator, combined
and bubble, and others), matrices, maps (base and cartograms), slices, plane trees, as well
as images and simple cards with one number. The importance of a large number of elements
in the analysis of learning activities cannot be overestimated. An example of the report
visualization is shown in fig. [ The developed visual representations of the university’s
statistical reporting represent more than half of all forms of the university’s statistical
automation system IS “Univer 2.0”.
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Figure 3: The visualization of reports on the educational activity of KazNU

The analytical report generated in the business intelligence software is loaded into the
cloud version of the software, with the ability to configure access to reading and editing the
report.
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By the role-based policy of the KIS KazNU, the following roles of the IAS are provided,
such as system administrator that has full rights to fully manage data, services, and system
settings, users of CIS systems, such as dean, deputy dean, teacher, curator-adviser, DAV
specialist, CSO employee, accountant, management. Students have rights with a limited
scope of data visibility ac-cording to their role in the university’s organizational structure.
Analytical engineers and Software Engineer have full rights to work with data at the data
warehouse level, data lake, without the right to delete. The system administrator has full
rights to configure and manage the DBMS, data warehouse, and data lake by system
parameters.

IAS users, such as the rector, vice-rectors, department directors, deans, deputy deans, CSO
employees, heads of structural divisions, have the right to view analytical reports following
their type of activity in the organizational structure of the university.

Access to information systems and the information and analytical system can be provided
temporarily and permanently.

The data from the TAS are used for generating statistical reports on the educational,
scientific, social, administrative, and financial activities of the university; data analysis and
visualization; identifying patterns in data using data mining methods; predicting student
performance; providing feedback to support the work of teaching staff; providing guidance
to students; identifying unwanted student behavior; optimization and modernization of the
educational content of the training course; statistical analysis to investigate the nature of the
data.

6 Results and discussion

Information and analytical system have been developed, which is integrated into the outline
of the corporate information system of KazNU; instructions have been developed for
programmers to create a system.

In the context of the digital transformation of the university, the development of
digitalization processes, it is necessary to introduce a culture of data management: collection,
analysis, communication, identification of bottlenecks, understanding, application, tools,
management strategy, focus on results. This will allow you to assess the value of IT
technologies and ensure effective decision-making. However, there is a problem here - data
management is still under development in many institutions. Therefore, it is necessary to
start with simple tasks and make efforts to build the entire data management model of the
educational process, automate the visual presentation of statistical reporting, and bring it
into an analytical presentation.

Thus, at the Kazakh National University, work is underway to develop a data management
strategy based on methods for determining how data is collected, stored, processed and
used for various tasks of the development of the education system and decision-making,
which makes it possible to build an information and analytical system that integrates
and accumulates disparate corporate data. Information systems provide an analysis of
an educational organization’s scientific and educational activities in the main areas of
development, which are formalized as the quality of educational services, research potential,
innovation orientation, information, and technical and technological infrastructure.
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7 Conclusion

This article discusses an approach to the design and implementation of IAS on the cloud-
based business analysis platform Microsoft Power BI, which integrates all the disparate data of
corporate information systems of the university and transactional data sources. The analysis
of data types used as a data source for analytical reporting is carried out, the architecture
of the TAS is presented, the logic of data extraction and transformation is described, the
role-based access model is presented, and the form of visual reporting is presented.

The approach used by the authors in the article to apply research with data in the
education system on the example of the Kazakh National University named after al-Farabi
can be scaled to any organization that has a corporate information system, consisting of
its own and local developments of information systems and who want to conduct a deeper
analysis of the organization’s activities to make the right strategic decisions.

The economic effect of the introduction of such a system is early identification of “bottle-
necks” in the organization of the education system, prompt decision-making; in a systematic
and complex analysis of the main business processes of the organization of education, through
building a data map and visualizing all statistical reports, using data mining algorithms,
thereby contributing to the digital transformation of the main business processes of the
education system.
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