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The problems of society informational support, which demand the creation of modern information management systems for
different objects were considered. Particular attention was paid to the detailed description and analysis of existing services for
keeping records of scientific activity in higher educational institutions. The necessity of module creating for management the
scientific and technical activities, which will allow to optimize the procedure for conducting reports on scientific, technical
and innovative activities, to expand the possibilities for the results analysis, to ensure transparency and objectivity in the pro-
cedure of evaluating the teachers’ activities, was revealed and explained. The developed sections of the technical enquiry
were given. On the basis of the conducted research the software implemented module for management the scientific and
technical activity of the department.
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Po3po0iienHst MoayJisl yIpaBJIiHHSI HAYKOBOIO
Ta HAYKOBO-TEXHIYHOIO TIAJILHICTIO
Kadeapu KOHCTPYKUIH 3 MeTaJly, JepeBa Ta IJIacTMAac
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Posrnsryto mpobnemu iHdopmaTH3alii cycnijabpCTBa, siIke BUMarae moOyaoBH Cy4acHUX iHPOPMALiTHUX CHCTEM YIpaBIiHHSI
pisHrMu 06’ektamu. [IpoaHani3oBaHO TEOPETHYHI Ta METOHOJIOTIYHI ACHEKTH BIOCKOHAICHHS BEIACHHS 3BITHOCTI y BHIIMX
HaBYAJBHUX 3aknanax. OcoOnuBy yBary HpHUIUICHO ASTANFHOMY OIUCY H aHalli3y iCHYIOUMX CepBiciB BeleHHs oOJIiKy Hay-
KOBOI JiSITBHOCT] BUIMX HAaBYAJBHUX 3aKiafiB. BusBieHo Ta 00TpyHTOBAaHO HEOOXiJHICTH CTBOPEHHS MOXYJS YHPaBIiHHSI
HayYKOBOIO ¥ HAyKOBO-TEXHIYHOIO [iSUTBHICTIO, KMl JO3BOJIHUTH ONTHMI3yBaTH NPOLEAYPY BEICHHS 3BITiB IPO HAyKOBY, HAY-
KOBO-TEXHIYHY Ta IHHOBAaWiHHY MisUIBHICTB, PO3IMIMPUTH MOMIJIMBOCTI IS aHAJI3y pe3ysbTaTiB, 3a0e3IeunuTn Mpo30picTh i
00’€KTUBHICTh y MPOLEAYpPi OLIHIOBAaHHS AisUIbHOCTI BHKJIaJa4iB. HaBemeHo oCHOBHI KpuTepii aBTOMaTH30BaHOl iH(popMa-
uiiiHoi cucremu. IIpencraBiaeHo po3pobieHi po3aing TexHidHOro 3aBaaHHs. [lepenbadeHo BUKOHAHHS BUMOT peaizarlii iH-
¢dopmauiiinoi cucremn y Burisgi Web-monatka. HaBeneHo omuc KOHLENTYaqbHOI CXEMH 33 JOMOMOTOIO y3aralbHEHHX
KOHCTPYKLii 6JI0KiB Ta po3pobieny ER-monens. Po3paxoBano MiHiManbHy KoHGirypaiio cepsepa. Ha 0CHOBI BUKOHAHOTO
JIOCIIIUKEHHS 3aIIPOIIOHOBAHO MPOTPaMHO Peasli30BaHUH MOIYIIb YHPaBIiHHSI HAYKOBOIO Ta HAYKOBO-TEXHIYHOIO isIIBHICTIO
kagenpu KOHCTPYKILiK 3 Merany, nepesa Ta miactMac (KMJIIII), y sikoMy BpaxoBaHO HEHOJIKH iCHYIOUHX iH(opMariiHmx
cucteM ymnpasiinasi. Cuctema 3a0e3mnedye myOJIiKyBaHHS HayKOBHX MaTepialiB, MOXKINBICTh IEPEBIPKU TEKCTY Ha YHIKab-
HICTb i TeHepYBaHHS aBTOMATHYHHKX 3BITiB, 110 3HAYHO TOJIETIINTh POOOTY BUKJIA[a4a Ui HAYKOBOTO Jisiya, BUKOHYE pO3Me-
JKYBaHHS KOPUCTYBAIBHUIIBKOI Ta aJMiHICTPaTUBHOI YaCTHUH NMPOIPAMHOIO KOMIUIEKCY, aBTOMAaTH4HE (OpMyBaHHS 3BiTiB
PO HAayKOBY, HAYKOBO-TEXHIUHY 1 IHHOBALiiHy MisSUTbHICTh Ta HAJA€ MOXIIHMBICTh PO3POOJICHHS YH I0/aBaHHs (IIOMIOBHEH-
HsI) HOBHX IyOuiKalii i iX KaTeropii.

KurouoBi cioBa: indopmariiiina iHTeIeKTyallbHa CHCTEMa YIPABIIiHHS, IHTEIEKTYaJIbHUH MOIY/b, CEMAaHTHIHUH aHAJI3 Te-

KCTY, HAyKOBa JisIIbHICTb.
@IoEe)

306ipHrK HaykoBuX mpaib. Cepis: ['any3eBe MammHOOy 1yBaHHs, OyaiBHUITBO. — 1 (52)' 2019. 197




Introduction

Nowadays the question of present interest is the sys-
tem creation for management the departments of
higher educational institutions scientific and technical
activities. Universities in Ukraine and abroad are in-
volved to solve this problem, but the exact analogues
that meet all the requirements of the given technical
enquiry, has not been found. Thus, this problem is be-
coming more and more important [6] due to the gen-
eral rapid development of science and technology and
the national education systems redeveloping which re-
quire up-to-date solutions and the introduction of ad-
vanced models, tools, methods and technologies for
creation modern intelligent information management
systems, in particular, management of scientific and
technical activities of the department [7, 8].

One of the promising areas of informational support
is the development of resource management systems
for companies and enterprises (ERP-systems).
Now, the question of present interest is the computer
support systems for managing universities and educa-
tion quality creation. The most of countries of the
European Union and beyond it deal with this problem.
This is due to the constant redevelopment of national
education systems, the Bologna process development
as well as the complexity of the subject area.

Considering the business process of quality assur-
ance, it is based on the «Standards and Guidelines for
Quality Assurance in the European Higher Education
Area» developed by the European Association for
Quality Assurance in Higher Education on the direct
request of Education Minister of the European coun-
tries Conference signed by the Bologna Declaration.
The European Association for Quality Assurance in
Higher Education is an organization that aims to main-
tain and increase the quality of European education to
a high level [9].

Review of research sources and publications

The investigation of theoretical and methodological
aspects of improving the reports in higher educational
institutions with the help of information systems is re-
flected in the works of many native and foreign schol-
ars. The core and importance analysis of information
systems in general has been carried out by a number
of western authors [13], [15 — 19]. The current state of
the information systems development and their classi-
fication are presented in the works [20 — 22]. The ba-
sic requirements for information systems are given in
the works [23 — 26]. At the same time, there is a need
to develop and implement a specific information sys-
tem to automate the departments scientific work ac-
counting.

Definition of unsolved aspects of the problem

For the effective work of the department teaching
staff of higher educational institutions, there is a need
to create an information intellectual system project to
manage the scientific-technical activity.

The scientific and technical management module
enables to optimize the procedure for keeping reports
on scientific, technical and innovative activities, to re-

duce the costs of department scientific activity orga-
nizing by optimizing the use of all department re-
sources, improving staff production performance and
efficient management of the paid scientific research
services provision. It promotes the development of
academic freedom by ensuring the activity transpar-
ency of all parties involved in the system.

Problem statement

The task of this research is to design and implement
the module for the department of structures from
metal, wood and plastics scientific and technical ac-
tivities management. The main purpose of this devel-
opment is to create a web-module that has the func-
tions of publishing scientific materials and automati-
cally generate reports for the department of structures
from metal, wood and plastics.

The aim of the research is to improve the quality of
subdivision research activity, to provide scientific ma-
terials publication, to check possibility of the text for
uniqueness and automatic reports generating, which
greatly eases the work of teachers or scientists. Target
audience is teachers, researchers, students, school
leavers, and people interested in this information, etc.

Basic material and results
The main criteria for the project of automated in-
formation system are shown in Figure 1.

service
reliability and
- satety
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sofeare,
hardware and

"( the cost of
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Figure 1 — The main criteria of automated
information system

For the first time the application of software content
management system with advanced set of tools of in-
formation and training Web-portals, which contains
software means for department scientific and technical
activity management has been developed during con-
ducting this research. The overview of existing infor-
mation resources for creating the key model features
of the program module for scientific and technical ac-
tivities of the department, an analysis of the existing
services (Figure 2) has been carried out and their fea-
tures and disadvantages [4, 5] have been determined.
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Figure 2 — The examples of existing services

At the stage of the information system designing, the
main sections of the technical assignment have been
defined (Figure 3).
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Figure 3 — Main sections of technical specification

During system development meeting the require-
ments of the information system implementation as a
Web-application has been anticipated. The content
management system should provide the administrator
with the ability to perform the actions shown in Fig. 4.
An important function of interface design is the usage
prediction of a specific function, the description of the
function itself and the error messages processing, the
search for the necessary information.

As designing of useful and spacious information is
an important thing for the user, and then it should be
evaluated at the same level as the system architecture
or program code. Messages design takes a lot of time
and effort.

*new users registering; ‘

*adding and deleting texts; ‘

*text correction, ‘

»*adding and removing graphic designs; ‘

»additional materials' and applications' correction; ‘

»managing the display of scizntific, technical and ‘
nformational publications;

*adding and removing new categories for publications.

Figure 4 — Administrator functions

Error massages handling is one of the means of user
training to work with the system. Having accidentally
executed a certain error action, the user should receive
a message in an intuitive form, what exactly the user
did wrong and what to do to fix this error.

Searching for information is a mean of providing the
user with the information in a large amount of other
information. Therefore, this function should be pro-
vided in the system interface in a convenient place.
An example of its usage in the system is the form of
logging into the system, having entered data, the user
receives the corresponding message and the hyperlink
with the help of which the problem can be solved.

To accomplish the assigned task, a convenient mod-
ule structure has been designed and developed, which
is presented in Figure 5. Technical activities of the de-
partment, UML models were used.

For more precise presentation of the projected soft-
ware, it is necessary to make a general model diagram
of precedents for further expansion (Use Case dia-
gram).

The precedent diagram visually reflects a variety of
interaction scripts between actors (users) and prece-
dents (cases of use); describes the system functional
aspects (business logic).

The module for managing the scientific and techni-
cal activities of the department for the information in-
tellectual system «Portal-Department» is implemented
in the language of PHP-7, MySQL, Open Server,
CMS Wordpress [14]. The number of users can vary
from 1 to 100 (depending on the number of teachers or
scholars who are registered on the website). The peak
of activity on the server occurs during end-of-term ex-
ams. Therefore, in order to determine the hardware
configuration, the peak traffic on the information sys-
tem was determined. Also, such parameters as the
number of hardware cores (processors), the amount of
RAM, the required traffic-carrying capacity of the
network channel.
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Figure S — The automated system structure

For more detailed module design and to simplify the
calculations, the following simplifications are intro-
duced (Figure 6).

+all requests go from one crosspoint, that is, before the
server is located before the router. (In fact, the server
is physically located within the university's local
network);

* The channel's traffic-carrying capacity between the
router and the server is maximal, that is, at any given
interval, any number of requests can be passed.

Figure 6 — Simplification for calculations

According to this, the minimum server configuration
was calculated [10]: the number of cores - 4-8, 8 GB
of RAM, 2-10 Mb/s traffic-carrying capacity, web
server Apache 32 MB, DBMS-MySQL 32 MB.

Reliable operation of the software complex is pro-
vided by (Figure 7).

The diagram of the system usage options is shown in
Figure 8.

For the usage variants the following notions are
used:

-- subject as an external entity, interacting with the
system; it can be a man, a device or another system;

-- usage aspect as a mean provided by the system;

-- one-sided association, as an interaction, directed
from one subject or aspect to another;

-- generalization from one subject or aspect to an-
other.

To display the series of objects and the messages
which they exchange with each other, the interaction
diagrams were made.

+control of the input data's correctness and completeness - all
data entered by the user is chzcked for formal correctness;

+making loggings of user's actions

sresume affer failure - in case ofa softwars failure, the systam |
should resume operation from the last fixed stable state.

Figure 7 — Ensuring the reliability
of the software system
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Activity diagram is a diagram that shows the de-
composition of some activity into its constituent parts.
Figure 9 shows an activity diagram for the administra-
tor’s website.

The presented system of the department of structures
from metal, wood and plastics is aimed at teachers and
scientists, students and ordinary users. The purpose of
its creation is to provide management of the depart-
ment scientific and technical activities, which greatly
facilitates the work of the above-mentioned users.

During the software product development, modern
web-technologies have been selected and substanti-
ated, which enable to create interactive web- pages.

During an information system database designing
the ER-model (entity-relationship diagram) has been
developed, which enables to describe conceptual dia-
grams with the help of general block constructions.
On its basis the data diagram has been made (Fig. 10)
[11,12].
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Figure 10 — The «intent -link» model

Conclusion

The result of the research was the development and
program implementation of the module for the de-
partment of structures from metal, wood and plastics
scientific and technical activities management.

The disadvantages of existing information manage-
ment systems have been considered in this system,
namely it provides scientific materials publication, the
checking possibility of the text for uniqueness and
automatic reports generating, which greatly eases the
teacher’s or scientist’s work.

Information system provides the implementation of
the following functions:

1. Division of the user and administrative part of the
program:

1.1. Editor (can add / delete / edit scientific publi-
cations, check the text for uniqueness, avail-
able to teachers or scientists who have been
registered by the administrator);

1.2. Administrator (can add / delete / edit scien-
tific publications, check the text for unique-
ness, and has the rights to add / remove new
users, namely editors);

1.3. Ordinary users (they can view publications,
reports on scientific, technical and innovative
activities of the department)

1.4. Registered teacher or scientist should have
the possibility of free access to the manage-
ment module of scientific and technical ac-
tivities using individual unique logins and
passwords. When logged in, he/she accesses
scientific publications (where he/she can add
a new publication, with the ability to add a
co-author, select the appropriate categories
and other details);

2. Automatic generation of reports scientific and
technical and innovative activities;

3. Providing development or addition of new publica-
tions and their categories;

3.1. Status changes of published articles - private
status (the publication dol not appear on the
website, even if it has been published previ-
ously) or public status (the publication is dis-
played on the website, even if it has not been
published previously).

4. An administrator's ability to clean the database
from irrelevant data
5. Information presence of the department on the
Internet, availability of reports on scientific and
technical and innovative activities and scientific
materials;
6. Simplicity and comfort of navigation, that is, an
intuitive interface.
Among the possibilities of this intellectual module, the
following can be highlighted:
— automatic generation of reports on scientific,
technical and innovative activities;
— checking the text for uniqueness.
— automatic publication of the article at the
specified date and time.
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