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T. Dewytrenka, T. Derkach, A Dmyirenka, L. Klochko
Batioml Universiy «Yur Kondratyuk Poltava Polytachaies, Pollava, Ukraine

THE INFORMATION SYSTEM DEVELOPMENT
FOR MANAGING THE BUILDING STRUCTURES DEPARTMENT

Abstract. An smanaied informaion managemesa system Tor the bigher cducational Esamnim depariment is proposed.
To implement de ENOA recommendations i the Compater ssd hformation Technologhes Departmest of tee National
Umiversity «Yeni Kondratyuk Polieve Polpedadcs, the tok was o coeate o infomation sysicm for e wmit The
information sysem will opoimize the wmning procoders, expand the posabilities e sahzing the resubs, e
ransparency mnd ohjectivicy in the spelees waiming md qualiflcation msessment, which, As & resul, will conribule w
increasing the citbzens” confldencs level in bigher education. The information systemm &eign stages are cesidenad, in whick
the madm techmical nask sectons were drawn op. The infonmation system archileoune, @ scenano o inegraing the
sysizm with exemal software producis, inftial dars seurces asd opons for the inidal sysiem content and the secess user
i el MmSITRTHOn concept and powers have been devel The depansen seomaisd infrmaron mansgemenl
nﬁmﬂnﬂmﬂrﬁmmmﬂmﬂﬂmnﬁimmd@qhmﬁmnd
requirements specification have been designed Being realised, AN ssuctore cormesponds o well-lmem masagement
comipol pyramid of the verical laber division. Am information system division has bees cremed po optisnize the progess of

learning, enbance the ability so analyre resulls, ersure Inspare

ncy and objectivity in the process of raising md

qualiflcanon sssessment of stademes, as a result, help increase public confidence in higher educaris.
Keywords: ERF - system, EMOUA sissdands, infisrmation, informaton system, distamee hearming.

Iniroduction

(Ome of ithe promising areas of miormatizaion is
the resource management systems development  for
organizations and  enterprises  (ERF = systems)
Currenily, the point issue is the computer swpport
sysiems constnaction for university managerment and the
education quality. This problem is dealt with i most
countries af the European Union and beyond.

Thiz & due io the constant modermization of
national edwcation  sysiems, the Bologna  prooess
development, as well ax the subject area complexity.

Amalysis of recent research amd publications.
Considering the quality aswrance business process in
educatson, we reled on the "Standards  and
Becommendations for Chality Assurance in Hi
Eﬁ.nummmel'.l.l'q:rMSPane' developed by the
Ewrapean Association for Quality Assurance m Higher
Education ENQA on the drect instructions of the
Education Minsters Conference of the European
omuntries that signed the Bologma Declaration. The
Ewropean Association for (uality Assurance m Higher
Education (EM(QA) ix an orpanizstion thal aims to
maintin and increase the quality of European edwcation
at a high level [1].

The Standards and Fecommendations have the
following ohjectives:

— defime a common framework for  quality
asmmrance  sysiems  for teaching and  learming  at
Ewropean, national and umiversity kevels;

— Create an opporiuity o ensure and improve the
quality of higher education i the Ewropean Higher
Education Area;

— support  the  formation  of mutual  nest,
faclitaimg recognition and mobility within and beyond
natzonal borders;

provide information on guality assurance in the
Ewopean Higher Education Area (Ewrcpean Higher
Education Area).

— The Standards and Guidelimes are based on the
following four guality asswrance principles for
accredittion:

— higher ediscation mstihstions bear the main
responsibilsty  for the quality of their educatsonal
services and emsuring this quality;

— the guality assurance system responds to the
higher education  sysiems  diversity, educational
institutions, programs and students;

— the quality asusramce sysiem supports the
quality culure development;

— the quality assurance system takes inio account
the needs and expectations of students, all mvolved
parties and society [2, 13]

Purpose of the article. Propose an sutomated
information managemend system project for a wiversiy
departmeend that fulfil the oriteria: relobility in service
and  safety; compatibility, ease of use  and
aximin estraison; modularity; access security; the software
cost, mamtenance and hardwares [3]L

The main part of the artich:

The work analyzed the practical design sohutions
caperienoe fior [MS of umiversities that successfully
implement  mformation systems 0 aulomate
mamagement processes. Pasticular attention was paid io
the experience amalysiz, the EU projects TEMPLS
INUEE and [NARM implementation, the introdiscing
information sysiems practice m Ewvropean universities
41

Using the mmalysis of existing solutions & the
ahility to plan the creation of both the [51 as a whale,
and itx mdivido] siages. 50 ab the Belymsion Stobe
University, the development process was diveded imio
12 stages and provided for the release of 4 versions of
thee 15L1. It iz important the schedule & drawn up in such
a way at ench siage the oonsumer receives o workable
M5 prototype. The EU TEMPUS INARM projects
have mmplemenisd a competency=based approach in

& Dmytrenko T., Derknch T, Dimywrenks A, Klochke L., 2021
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higher education and the educaiional descripiors
selection. The basis for such decisions is the national
qualifications famework approved m Ukraine, the
professions classifier, professional standards, as well as
cducatsonal descripiors ai the individual disciplines
level. The Doepropetrovsk Matonal University msed a
document=ariented approach to the design of 15, At
Sumy Siate Universdy, struchoral wunis ratmgs bave
been developed as o information component  and
analytical suppon for effective eniversity management.
Aftention & drawn to ithe siudend mobilz portal
implemented ai the Dmipropeirowsk Mational Mming
University, which wsed the experience of the University
of Koblenz=Landau (Germany), and alsp analyzed the
operating experience the informatson systern af the
Khmelnitsky MNatsonal University, showed that when
placing the mam componenis of the [P (web 4+ datahase
server] an a singhe server, there are such problems that
do mat allow providimg constant roundsthesclock acoess
i the system [4].

In establizhmg an information portal, generals
purpase CMS and special systems were considered and
analyzed, including Wiki-sysiems, leamning comient
management  systens  (LCMS)L  distance  leaming
systems, leaming management systems (LAS, LMS,
VLS), etc. CMS (WCMS), Web-content mamsgement
sysiem is sofiware that automates the creating processes
and maintaining Wb sites. As a sofiware development
indusiry, the design and CMS sysiems implementati on
ix hased on advances i the sofiware systems modeling
and development methodology [7-9] and  software
q_l.nl:l:_l,-u.'l.l.l'u.n:: [l 11].

15 systems include systems such as Drupal,
F‘]l:n:. l-um'lll. Wordpress. Typad, 1C-Bimx, NetCat,
DoiNeiNuke, Mambo.
Adaptive and intellipent learming  sysiems  are
considered in works [ T-9].

In the modern mformation space, there are many
distance leaming mamagement systems. The most
common af them: ATutor, Clarcdine, Live @ EDM,
cFromt, Moodle, SharePoinil MS {Feg. 1)

The information systems development for distance
leaming primarily ensures the economic education
efficiency and is offered to a wide andience [ 13]

The distance learming system, which is one of the
information system modules "Department’s Portal®, has
a complex struciure i ensure interaction between
students and teachers [15]. This sysiem is Inown ax the
Commumnity of Inguiry (Col) [14]

According 1o the EMNCQA sondard, miormation
management is an important element m mproving the
education guality. Relioble data is essential for making
informed decisions amd for understanding what s
working properly and what needs attention. Effective
processes  for collecting and  analyeing  ocurricslum
information and other activities are part of an imtemal
quality assurance system. The nature of the mformation
collkected depends to some extent on the type and
muission of the mstitstion. In Sovrem particubr interest
are the following:

- key performance indicators;

-  imfiormation ahout stodenis;

— siudents achievement, progress and elimination

— the level of studemt satsfaction with their
Programs;

— available learming resowrces and  shsdent
SUppOr Services;

— carcer graduates trajectories.
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Fig. L. Comparison of dstance leaming managesneni sysiemns

Various collecting information methods can he
used. It i important that stodents and stadf participate in
the provision and mformation analysis, as well as in the
fisture activities planning [2].

To mmplement these recommendations = the
Diepartment of Computer and Information Techmologies
af the Mational University #%uri Kondratyuk Pohava
Polytechnice, the cresting an information sysiem sk
fiar the unit was set.

The mformation system will opiimize the training
procedure, expand opportumities for analyring results,
ensure transparency and objectivity in the mining and
quakfication students assessment, as a result, will help
io increase the citizens' confidence level m higher
cducation, as well a5  awiomale reporimg  on
methodological  and  scienbific  activities of  the
departmeendt teaching staff.

The design clements determine the fimdamenial
points  associated with  the information  sysbern
development and implementation (Fig. 2.
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Fig. X Desigm clemesis

At the informatson systern design stage, the main
reference terms sections were dmwn ups

= mformation system archiecture;

= @ information siorage stnectures descoription
|database);

= design solution, that is, a scenario description
for automating the system processes;

= scripl dn'r:lq:rn-ml for imegrating the system
with extemal softwane produwcts;

= mmitial data spwrces and options for the sydem
imitial content;

= apcess rights and power concept development
for users and administmtion.

The system was divided into a2 pumber of
subprocesses (Fig. 3L
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Fig. 3. Subgeocesses of de infonmaton syseeny

Controd over the development and publication of
the planmed leaming outcomes, as well as contral over
the currsculum  development, the dmftmg  and
educational  programs  comlent  involve  the  draft
curriculum submission for discussion by the teaching
staff. Based oo the discussion resubts, i1 s possble 1o
make adjustments.

Monitoring the the students knowledge level
asseszmend is one of the most mmporiant processes in

assessing the education qualsty. The assessmend resubis
have mmportant mmplications for the future students
careers. 5o, knowledge should be assessed om a
prodessional  basis, foking dinto accoumt the Eabest
developments in testing and validaton. The assessment
procedure results gshow the method effectiveness for
assessing the educational process at the wiversiy [4].

Given the msessment importance for the students
educational advancemsent and for thewr fisture carcers.,
assessment  quality assurmce procedures should be
hased o guidelmes recommended by ERCIA.

Monitoring thie leaching level assumes that the wmt
{department) management must have mechamisms and
criterin for  assessing  the teachers  competence.
Monitoring the students success and achievements
reguires a developed monitoring and analysis sysbem.

Cuality reporting contral is described = a
requiremend for the wpstosdsie regular publicatson,
unhbiased and objective, quantiative and gualitative

In AlS, the structure corresponds to the wells
knouwn  managemend pyramid i the verical labor
divissan [3]

|. Subsystem "Department™ = a database, a ALS
that amomates the collection fundctions, sysiematization
and primary data processing on the departments and
stsdenis’ activities.

2. Subzystern "Dean's office” = an  sulomated
system thal mondors the faculty activities based on the
datn model amd systemn models of the department,
ieachier, student.

3. Sobsystem "Prosrecior” = an sulomated
fior maniorng activities based on models of the facalty,
depantmeend.

4. Subsysiem "University™ = D85, sspparts the redior
{academic councll) activitbes, inchades an intelligent
software sysbem and experts (advisory council L.

The AlS creation is aimed ai ensuring controd:

= teaching work of teachers (workload: planning.,
reparimg);

= educational siudents work (progress, atiendamce,
comirall;

= methodical work (devel opment and acoounting of
the department disciplines methododogical support)

= scientific work {planming, carrying ot sobentific
resezarch);

= educational work (planning and accounting for
the department))

= prganizational work (planming and accounting for
the department, tnking into accownt instructions fiom
the faculty, umiversty).

The aviomastion object is an mformation system
ensures  the higher educational institution
work.
AlS "Information portal of the department”, which
is implemensted as a web applicstion, consists aof the
mam FB.I'lI
= puhblic compoment - lh: nd'ﬁl:l:l department

that
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= gxtermal software imerface = designed o integraie
AlS with the faculty and university mformation system.

The finctional reguirements obiaimed as the
regulsiory documents analysis resull can be grouped as
fiollows:

I. The subsystern “Flanning the eduscational
process” shiould provide:

= purricula formation and editimg. The educational
process in Ukraing is regulated by the curmicolum with
the nommative dsciplines allocatson of and varmble part
deciplines. Based on the cwmmicolem, @king mio
accoumt the allocated classroom howrs and selfsstudy
hamurs, each teacher develops a work program for the
discipline.

This takes into account tha the discipline can be
divided imto meanmgful modules, which indicate the
topics of ke lecture material and practical {boratory,
seminar) classes [6];

= teaching koad automatic formation for teacvers;

= the ability to mapually edit the load on the

L

= the ahility 1o controd emrors when mapmally
editing the boad;

= load data ransfer to the mdividual teacher's plan
afier its approval;

planned data miraduction inde an individual plan
nd'a]]rj.psnd'm:ltln:mtn.glnammu:lm

= pchml data introduction inta an individual plan of
all types of work;

= formatian of the department work plan;

= teacher's report automatic genemtion, mcleding
the rating.

1. Subsystern "Methodological support™ should
provide:

= dalm imput on the department disciplines
mezthodalogical support;

= leaching materials publicatzon in electronic form
fior general acoess

= finclimg meeans the necessary materials;

= report constnection @n the  disciplines

mezthodalogical suppom, speciahies.

1. The suhsysiem “Scientific work"  should
prowide:

= data input on the department faculty sceemtific
activity;

= analysis of the depariment teachers scientific
activilies;

= creatson of reporis oo the departmeni scientific
activilies;

4. The "Remote Support™ suhsysiem  should
provide:

= pdding, emtering, editing reference books;

= pditing formulas for caloulsimg miting mdscabars;

= el students in the above disciplines;

= data export functions.
The "Remote Support™ subsystem consists of the
system  bogical  stroctural | elements (Fig. 4k

adminisiration; festing; practical tasks amd lectures;
traming and metodology complex; data collection;
feedhack; private office.

To accomplish this task, a wellsthought=out and
oonvenient the system file sirocture was developed.

Bfodule
“Educaticmal mrsd

mathadiaal

eomiplen of the
disaplme™

Aclmnial
ration

e

Fesdbaal:
moduke

Boduls of pragtizad
tasdks ol leschures

Fig. 4. The LM% logical structare

Based on the amalysis of the subject area and
regulatory  documentation, four main  interrelated
maodules can be distinguished in the AlS sinscture.

|. The madule for planming the educational process
is designed to sutomate such processes.

2. The madule for methodological swhdivision
support is designed to analyre the subdivision activities,
genemic an automatic repan..

3. The module of the division scientific and
pedagogical staff activity is designed to amomate the
forming rating mdicators processes and  creating
reparting mformation

4. The remote support modube is designed for
teachiers 1o work with shedents remobedy.

In the designing process and deploying large
hardware and software sysiens, difficulties always arise
while choosing the optimal configuration aption for the
hardware platformy The difficulty lies i assessing the
load on the equipment while using the sysiem by a large
users mumber. The only way to find out kow many users
a given configuration can bandle is io iest # on real
server hardware. And this already presupposes the
couipmeni availability, that i, its acquisition. What
equipmeni meeds fo be purchased, in this case, is
determined by simple  typical caboulstsons  and
azsumptions.  This approach canmot  guaramies  the
required performance, and the cause of system filure
can be owverboad, which will bhe the result of 2 wrong
chioice. It & almost impossible to assess the real
performance without  assessing the parficular system
response and prediciing its belavior under wvarious
loads.

To demonstrate the wser roles distribution and their
capahilities on the sie, dagrams were buili o the
Rational Rose environment.

The conceptusmal system mdel is expressed in the
use=caze diagrams form.

A use cases diagram for the developed system
administration is shown in Fig. 5.
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The information sysiem
"Web  pomtal of  the i
depariment” is implemented
in FHP 5.x, MyR0L DEMS,
Apache web server, Unix = a
similar operating  system.
The uwsers number varies
from 300 to 300 (depends
on the disciplines pumber
tmeght at the deparment and
the shedeniz)l. The main load
on the server will be created

AdiE e R

Amtkoriziio

by the distance education the  educanional
Department's  Web  partal and
sulsysiem. The peak server  methodical
load will ccour  during  coiplo ol
SLEK] 0. ihe discipim:
Profile

Theredore, to determme
the hardware configuraiion,
the peak loads on  the
information  system  were
determined.

Alsn, such parameters
as the computing cores (processors ) number, the amount
of AM, the network chanmel required handwidth.

Ta simplify the calodations, we introduce the
folbowing simplifications:

= all requesis come from one node, that is, in front
of the server it is m fromt of the rower. (In fac, the
server is physically located within the bocal wniversity
netwark )

= the channel handwadih between the router and the
server i maximum, that is, any number of requests pass
through the specified interal.

Based on this, the mmimum server configuration
was calculated [12]: cores number = 4=8, & GB of BAM,
bandwidth 2«10 Mbat f 5, Apache Web server 32 ME,
DEMS « MySOL 32 MB.

Reliable software package functioning is ensured
bz

= comtrol of the imitial data comeciness and
compleieness= all data entered by the nser are checked
for formal correctness;

= keeping user actions records;

= failure recovery = in the software fxilure event,
the sy=iem must resiore operation from the last recorded
stahle stxie.

Conclusions

The overwhelming free systems (open source)
majority are quite difficull o mamiain and require
highly qualified specialisis o implemem and sspport
the system.

The research result was an astomaded mformation
management  system  for the higher edwcational
institution depariment.

The module for remote developed information
sysiem support provides for the siatic tmiming courses
preparation based on the authorized wsers” educational
needs, the access orgamization to the course maderials,
the communication organoeation between the
paricipanis in the edwcational process, the control

- View studpms Rensrn Tor
: ANSWETE e revishin
e
[rats '-'Pﬁ#’hh'llq.:“‘H Adkding daty  Perforiance
s “““- evalmilion
., -,
T
i=ic / rovEm
data

Luciuras on iba
st Dopa:

infamation

Fig. 5 Diagram of System Use Coses by Adsinisiraior

poinis passage by siudents and the course completion
with an exam.

At the time of the reponing activities within the
scientific fmmewaork amd methodological work, it was
associated  with  some  organimiional  difficulties
{interviewing teachors and sudents, manually filling in
the mames of conferences and abstracis ).

The sohstions we have proposed will opiimize the
notification system., smplify the reporting organization,
and socially draw attention to scientific activities.

A feature of the crested system is the abiliy to
create in am automated mode reporting on scientific,
scientific, methodological and  educational teachers
work. The informaiion system makes it possible io
amalyze the deparmment teaching staff aciivities, gives
recommendations for inreasimg the mplementation of
the deparimenis sciemtific activities planned indicators
and umiversty scientific departments.

The system provides the abilsty io awmomatically
collect mformation about the beindex and the sciemtific
citations mumber and pedagogical workers, gradumbe
shisdents and doctoral studemis by the 1D ORCID
number of the Google Scholar Citations database.

Most of the informatson sysiems for  the
depariments work do not make it possshle to creabe
reparts an the department activities.

The presented systern allows authored users o
enter mformation about their activities on their own.
The system provides the ability io check the entered
data.

The subsystemn "PMlanning the educational process®
of the educational process management in the developed

information = systern ncledes  the  following
subprocesses:

= sindent contimgent management;

= formation of educational process cwrricul
{cumiculem) and schedules;

= working cumicula (syllabusjformaiion;
=« stndents” individual cormicula formation:
= teaching load calculatson and distributson;

bt
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= epducational process schedule formation; Created the it information sysiem allows you to
= keeping an electronic journal; aptimize the tmining procedure, expand the possibilities
= learning o oomes for amalyrimg the resubts, ensure transparemcy and
= students and graduates electranic survey; ohjectivity in the training procedure and gualification
= employers electronic survey; stsdents assessment, which, as a result, helips to norease
= gducational process guality control. the citizens' confidence level i higher edwcation.
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