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Abstract. The article presents the analysis of the principles of a higher educational institution
effective management and its technopark and provides the solution of organizing corporate govern-
ance within the local network of educational departments of Sumgait State University (SSU)
and a scientific - research center and the manufacture module. On the basic of the hierarchical
structure of SSU and its technopark, an IP-addressing scheme was offered to organize a corporate
network between SSU faculties and a scientific research center with automated workplaces
of a flexible manufacture module. The number of junctions and the percent values of a corporate
network for the departments of faculties, scientific and manufacture parts of technology parks are
determined and presented as a table. The number of points of educational and technopark sections
of SSU have been calculated. For junctions in the corporate local network of management and
training faculties of SSU there were used C-class IP addresses on 192.168.1.0-192.168.1.44. There
has been worked out the algorithm for defining the number of junctions of SSU and technopark
sections providing effective managing of their corporative network.
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Introduction

For adapting Azerbaijani higher educational institutions (universities) to the international stand-
ards and increasing their status it is necessary to use the automated information systems, innovative
methods, innovative research areas, and new technologies. Technoparks are one of the priority areas
for implementing the innovative development model in the universities, which provides a high scien-
tific, technical and educational level of the entire institute. Analysis of the technopark operation [1, 2]
has shown that between the faculties, teaching staff and research and production units of the tech-
nopark there is no coordinated interface based on the network technologies under intelligent control.

The main tasks of the scientific and technological park created at the university are the develop-
ment of scientific researches and projects, application of the research results in production, creation and
development of new scientific technologies, and development of interregional and international rela-
tions in the field of innovations. The introduction of new principles for building relations between the
university and its innovative infrastructure is an important scientific task for solving promising design
works and integrating the universities into the verbal systems of the successful economic development.
The published research works on this problem [3, 4] suggest that it is necessary to develop the tasks for
updating the research of sustainable functioning of the institute and its innovative infrastructure by us-
ing the corporate data system for creating an up-to-date technological network simulating the effective
on-line connection scheme: «research — innovation — flexible production — economic management.
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In this regard, the consideration of the scientific task of developing an effective corporate net-
work system with modeling the local network interface between the research, production, and econom-
ic structure of the university and the technopark is an important scientific task, for the solution
of which it is necessary to use mathematical and algorithmic modeling methods. The aim of the study
is modelling corporate network tools to support the interaction of the university and the technopark
infrastructure using intelligent and mathematical modeling methods.

For this purpose, the following scientific and technical tasks should be performed:

1. Developing an IP-addressing scheme for a corporate network between the university’s infra-
structure and its technopark.

2. Sizing IP-addressing for the corporate interface of the university structure and its technopark.

Creating an IP addressing scheme for a corporate network between the university’s infra-
structure (under Sumgait State University) and its technopark

Unlike the existing local network technology used in the university and its blocks [5], where
a large number of cable networks are used, the advanced technology of a local wireless network, its
technical, software application and practical deployment are needed to ensure the viability, productive
and efficient interfacing of the corporate network between Sumgayit State University (SSU) and its
technopark infrastructure.

Due to the large distance between the SSU blocks and the technopark centers, using UniFi local
wireless network technology is a more efficient option, which can be supported by the fast sending
of electronic documents, database management, and support a rapid response between clients.

The perimeter dimensions of the technopark area are given in real size (Fig. 1).
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Fig. 1. Scheme of position coordinates of UniFi distribution points
on the territory of SSU and its technopark

The position of the scientific division of SSU is selected in a 2-dimensional coordinate system
and, depending on these positions, the location coordinates of the UniFi distribution points are
determined. The distance between the coordinate positions varies within 100—-150 m. UniFi operates
on top of UAP: 802.11 n MIMO-capable drive having speed up to -300 Mbit/s. The range of the
wireless network is 120 m.

The address space of the corporate network of the SSU technopark consists of the local network
addresses and official addresses used by the telecommunications center. A computer connected to the
auxiliary network of the technopark has a network number. Using a telecommunication center, the
process of splitting IP addresses is carried out, domain names are recorded and network routes are
configured [6].

In accordance with the hierarchical structure of SSU and its technopark (Fig. 2), there are auto-
mated workstations (AWP), according to expert assessment (AWP), research laboratories (AWP lab.1,
AWP lab.2, AWP lab.3, AWP lab.4), a flexible production cell of technopark (ARM FPC) with wire-
less access to the management structure of the technopark.
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Fig. 2. IP addressing scheme of SSU and its technopark structure

A large number of workstations are associated with workstations of SSU departments.

Sizing IP addressing for the corporate interface of SSU structure and its technopark

To provide functioning of the corporate network of a particular university and its hierarchical
technopark levels, the accurate distribution of percent (%) between the departments of the structure is
needed. In this regard, it is necessary to set up an [P-addressing scheme for organizing a corporate net-
work between the technopark and the teaching building of SSU. When constructing the addressing
scheme, the routing principle [7] is used. The number and interest rates of departments and technoparks
to determine the address sizes are given in Table 1.

Table 1

Names, numbers and percentages allocated for units of the SSU and its technology park

55U and mames o i cebopark s | N e RS
SSU_directory, p=1L5 6 10
Faculty Physics and electoenergetics engineering, pee’ =1,4 5 10
Faculty Engineering, m* = 14 5 10
Faculty Chemistry and Biology cb, cb* = L5 6 10
Faculty Economics, em* = L4 5 10
Faculty History and geography, hg' = L4 5 10
SSU_Center of technopark _expert _tec, tec® =1,6 7 18
Scientific_research laboratory srl, s7I' =1,5 6 15
Flexible manufacture island_fimi, fpa" =1,3 4 7

Using the address area from Table 1, the reserve interest rates allocated to management
of SSU with its faculties, departments and technopark can be determined. When summarizing the
number of administrative, educational, scientific and production units of SSU, one should take into
account the number of administrative staff, teaching staff and, respectively, vice-rectors, staff of each
operation unit of the technopark.
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Then, according to the serial number in Table 1, the algebraic sum of the numbers of each educa-
tional institution, faculty and technopark is calculated as follows:

6
Sl = Z Srp ’ (1)
Rp=1

where Rp is a number of senior officials of SSU; Srp = rector (1) + number of vice rectors — expression
of the definition of an algebraic sum:

5
SZZZSeev (2)

Jee=1

where fee' — a number of departments of the Engineering faculty of SSU that implement the interface with
SSU technopark; S, is a number of departments of a certain faculty (Department of Automation of Tech-
nological Processes (1) + the Department of Metrology and Standardization (1) + the Department of Infor-

mation Technologies and Programming (1) + the Department of Information Technologies (1)), fee* =1,4:

7
S6 = Z Stem’ (3)

tem=1

where fem is a number of resident units in the SSU technopark; S,.,, = head of the technopark (1) + a number
of technopark residents (zem® =1,6).

Based on the hierarchical structure of SSU and technology park, and using equations (1)—(3), the
total nodal points are determined:

8
S dn = Z S i
i=1
where i is a total number of educational sections of SSU and technopark residents; S; = S| + S, + Sg + S4.

Algorithm for determining the number of nodal points of SSU and technopark

To ensure effective joint management of the SSU and its technopark, modern means of a local
computer network are needed. Moreover, in accordance with the quantitative indicators of SSU and the
technopark units, the values of the nodal points are determined in a matrix form to ensure the complete dis-
tribution of information flows between the governing body, vice-rectors, the engineering faculty
of SSU and residents of the technopark. Thus, the number of common nodal points of the automated work-
places of the training and management staff and SSU technopark is determined by the following matrix:

Stipn | S12en | S13en | S1uen | S15en | Sieen

Su@ | Suw | Suw | Suw | Siuw 0

Ssia | Snm Sy | Sy | Sssw 0

Saw | Sew | Ssw Suwy | Sisw 0

S4,,,'j =

o O O O O

S_q(,f) SSZ (k) Sg(k) SSJ(k) SSS(&) SS6(I:)

Se1 | Sexe) | Sww | Soswy | Sese) | Sesee) | Serce)

S7I(I) S72(|) S73(|) S74(|) S75(|) S76(|) 0

Ss16iry | Ssagmy | Ssaim) | Ssagim) 0 0 0

where Sj,) is a matrix element corresponding to the nodal points of the corporate local network
of SSU and its technopark; 1 line corresponds to SSU administrative staff; 2°-7" lines correspond
to the faculties (deans) and departments; line 8 corresponds to the residents of the technopark.

Given that in the matrix (4) the squares S;; reflect the nodal points, then their values are summed
up and recorded in each block of the matrix. In this case, the matrix (4) is expressed as follows:
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6 0 0 0 0 0 0 0
0 5 0 0 0 0 0 0
0 0 5 0 0 0 0 0
0 0 0 5 0 0 0 0
Sani= |0 0 0 0 6 0 0] 0
0 0 0 0 0 7 0 0
0 0 0 0 0 0 6 0
0 0 0 0 0 0 0 4

44 logical IP networks are used to provide addressing with SSU rectors, faculties, departments,
as well as residents of the technopark (specialists, planner, programmer, technologist, economist and
operator of the production module (Table 2).

Table 2
Network addresses and nodal points of SSU units and its technology park
Bodies of SSU and techno park Percen-tage of address field, % Address of knot points Network address
Management board of SSU 20 0.0.0.1-0.0.0.6 192.168.1.0
Faculties 40 0.0.0.7-0.0.0.16 192.168.1.0
Technopark 24 0.0.0.17-0.0.0.44 192.168.1.0
Reserve 16 0.0.0.45 192.168.1.0

IP addresses used in the corporate network are considered as private. For this reason, intranet
of C-class and technopark addresses IP addresses of C-class on the wall 192.168.1.0-192.168.1.44.

Thus, SSU IP addresses 192,168.0.0-192.168.0.44 are defined to ensure the data exchange
by combining workstations (44 nodes) within the corporate local area network of education and the
technology park.

But to provide the reliability and mobility of the local network, it is necessary to use a network
node and an appropriate workstation. Thus, maximum 45 workstations (1 reserve) and other network
devices can be applied to users in the local network of SSU academic departments and the technopark.
In this case, the netmask is accepted as 45.45.45.0.

The 32" class of IP address used in the local TCP/IP network of the SSU training and technological
park identifies each workstation (nodal point). The accepted IP addresses 192.168.0.0-192.168.0.44 are
described at 4 levels. Using subnet masks to identify 44 network nodes can be identified by double marks.

Routers are used to exchange data packets for the effective operation of the local TCP/IP net-
work of SSU training and technological park.

192.168.1.0-192.168.1.Xi (where i = 0.45) IP addresses are divided into two parts. The first
part - 192.168.1.0 - is the name of the network of educational and technological parks of SSU, the
second part - 0.0.0.Xi - is the address node.

Given SSU mask and the technopark unit - 45.45.45.0. The subnet mask will be written as fol-
lows, according to the double code of this number: 00101101.00101101.00101101.0000000

So, when replacing the [P addresses and subnet masks of the SSU educational and technological park
objects, the address of the network address of SSU board, the addresses of the node points are as follows:

SUss g 11000000.10101000.00000001.00000000
DNUsss g | 00000000.00000000.00000000.00000001

DNU*® ;,; 100000000.00000000.00000000.00000010
DNUss 1, 100000000.00000000.00000000.00011110
DNUsse ;3 100000000.00000000.00000000.00011111
DNUss 1,y 100000000.00000000.00000000.00100000
DNUsss s | 00000000.00000000.00000000.00100001

11
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Addresses of the faculties (a study of the Engineering Faculty) of SSU and its departments as
nodal points are defined as follows:

SU 11000000.10101000.00000011.00000000
DNUg  100000000.00000000.00000000.00000111
DNU,,  [00000000.00000000.00000000.00001101
DNU 4, 100000000.00000000.00000000.00001110
DNUg  100000000.00000000.00000000.00001111
DNU g4 100000000.00000000.00000000.00010000

The network address of the technopark with its residents as nodal points and a reserve nodal
point are defined as follows:

SUto 11000000.10101000.00000110.00000000
DNUtp_c1 [ 00000000.00000000,00000000,00100001
DNUtp_c2 | 00000000.00000000.00000000.00100010
DNUte_3 [00000000.00000000,00000000,00100011
DNUip_cs | 00000000.00000000.00000000.00100100
DNUtp_es [ 00000000,00000000,00000000,00100101
DNUts_s6 | 00000000.00000000.00000000.00100110
DNUtp_e7 [ 00000000.00000000.00000000.00100111
DNUtp_s | 00000000.00000000,00000000,00101000
DNUtp_s [00000000.00000000,00000000.00101001
DNUte_10 [ 00000000.00000000,00000000,00101010
DNUsp_c11 | 00000000.00000000.00000000.00101100
DNUte_12 [ 00000000.00000000,00000000.00101101
DNUte_23 [ 00000000.00000000,00000000,00101101

The algorithmically presented model for determining the network address and nodal points for
each SSU facility and its technopark allows to obtain more accurate data when managing the main de-
partments of the university and its technopark, as well as to provide the efficient and reliable corporate
network management for enterprises with educational and innovative structure.

Conclusions

In the course of the research there have been obtained the following results:

1. Using the hierarchical structure of SSU and its technopark, there has been built the
[P-addressing scheme for organizing a corporate network for the effective management of large educa-
tional and innovative structures with automated workplaces for academic departments, with expert
evaluation of innovative projects, a research center and a flexible production unit as a whole.

2. The number and percentage values of the research offices, production units of departments
and technoparks that are a part of the faculty are determined in tabular form to determine the degree
of targeting for the reliability and productivity of the integration process of SSU and its technopark.

3. A model developed algorithmically for determining the number of nodal points of SSU and its
technopark sections has made it possible to obtain the prompt and accurate calculation of this date,
which would effectively manage the corporate information system.

The results obtained in determining the key positions of SSU and its technopark, the organiza-
tion of a local computer network using the intranet addresses of the technopark and the
IP addresses of a class ¢ network, will allow to accurately build a corporate information system with
technical support and software for the joint work of SSU and its technopark.

12
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CO3JIAHUE KOPIIOPATUBHOM CETH
JJIsA YIIPABJIEHUSA BY3OM U EI'O TEXHOITAPKOM

Je. @. Mameoos, I'. I'. I'enscenuesa, C. Anuesa, b. A. Banuesa

Cymeaumckutl 20cy0apcmeeHtblll YHugepcumen,
baxy, Pecnybnuxa Azepbaiioscan

Ha ocnoBe ananmm3a npuHIMIoB 3¢ dekTuBHOTO ynpasieHus paboroit BY3a u ero TexHonmapka
OIIpe/ierieHa LEb CTaTbH, KOTOpasi MPEIyCMaTPHUBACT PELIEHHE BONPOCA OPTraHU3aNH KOPIIOPATUBHOTO
YIIpaBJICHHS B PaMKax JIOKAIBHON CeTH y4eOHbIX moapaszencHuii CyMranTCKOro rocyaapCTBEHHOTO
yauBepcuteTa (CI'Y) B HayIHO-HCCIEOBATENHCKOTO HEHTPa M MPOU3BOACTBEHHOTO MOIYIS TEXHO-
mapka. Ha ocHoBe mepapxudeckoil ctpykrypsl CI'Y m ero TexHomapka Oblia MpemokeHa cxema
[P-anpecaryu 1711 OpraHu3aliy KOpopaTuBHoO cetr GakyibTetoB CI'Y ¢ HayqyHO-HCCIIeJOBaTEIbCKUM
LEHTPOM M aBTOMATH3MPOBAHHBIMH PA0OYMMU MECTaMH THOKOTO MPOW3BOJCTBEHHOTO MOJIYJIS.
OrpeienieHbl KOJIMYECTBO Y3JIOB M MPOLIECHTHBIC 3HAUCHHsI KOPIIOPATUBHOW ceTH Jutst Kadeap dakyibTe-
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TOB, HAYYHOT'O U NPOM3BOACTBEHHOIO MMOJIPA3/ICJICHUI TEXHONAPKOB U IPECTaBICHBI B BHJE Ta0-
JHIBL. PaccunTaHo KOJIMYECTBO y3JIOBBIX TOYEK y4eOHOro M TexHomnapkoBoro otaenoB CI'Y. Jlms y3-
JIOB B KOPIIOPATUBHOW JIOKAJIbHOM ceTH (akympTeToB ympasieHus 1 o0ydenus CI'Y mcmonp3oBa-
mck [P-agpeca xmacca C mo 192.168.1.0-192.168.1.44. Pa3paboTaH aaroput™ OIpeneNieHHs KoJTmde-
crBa y37moBbIxX nosunuii CI'Y u TexHomapka, obecnednBaromuii 3¢ (HeKTUBHOE YIpaBICHHE UX KOp-
[IOPAaTUBHOM CETBIO.

KuroueBble ciioBa: Bricee yueOHOE 3aBeleHHE, TEXHOMApPK, KOpIopaTHBHAs ceTb, [P-anpec,
JIOKAJIbHAS CETh, Y3JIOBBIE TOUKH.

Jns murupoBanusi: Maveoos [wc. @., Ienocenuesa I'. I, Anuesa C., Bamesa b. A. Co3nanue
KOpHopaTHBHOW ceT sl ynpasieHust BY3oM u ero texHonapkom // BecTHHK AcTpaxaHCKOTO
rOCY/IapCTBEHHOT'O TeXHUUYECKOro yHuBepcurera. Cepust: YTpaBieHUe, BEIYUCINTEIbHAS TEXHUKA
n nnpopmatuka. 2020. Ne 3. C. 7-14. DOI: 10.24143/2072-9502-2020-3-7-14.

CIIHCOK JINTEPATYPbBI

1. Mymanosa I'. M. Tpancdopmariysi TEeXHHIYECKOTO By3a B MHHOBAIIMOHHBIN YHUBEpCUTET. MeTo1010THs
u mpakTka. ¥Ycrb-Kamenoropek: Uzn-so BKITYBKI'TY, 2008. C. 235.

2. Komenvnuxos H. B., Hacaeéa A. B. AHanu3 w1 IepCIIEKTUBEI Pa3BUTHUS TEXHOMApKa Kak 00beKTa HHHO-
BaruoHHOU MH(pacTpykTyps! // 3B. Tom. monurexH. yH-Ta. 2014. N 6. C. 126-130.

3. Moudi M., Hajihosseini H. Science and Technology Parks, Tools for a Leap into Future // Interdiscipli-
nary Journal of Contemporary Research in Business. 2011. V. 3. N 8. P. 1168-1176.

4. Malceva A. Formation of business model of the management company of technopark in sphere of high
technologies // Models and methods of innovation economics. 2011. V. 1. P. 37-41.

5. @ponos A. B., @ponog I'. B. JlokanbHble CETH MEPCOHANBHBIX KOMIbIOTepoB. M.: Jnamor-MUDU,
2009. 254 c.

6. Onugep B. I, Onugpep H. A. Kommnbrorepusie cetu: yue0. CI10.: [Turep, 2007. 668 c.

7. 3axep K. Komnbrotepusie cetu. Moaepuuzanus. [louck nencnpasHocreit. M.: [lepcnexkrusa, 2005. 176 c.

Cratpst mocTynuia B pegaxmmio 22.04.2020

HHDOOPMALIHA OF ABTOPAX

Mameooe /Ioicasanuiup @upyoun o2nvl — Asepbaiiukan, AZ 5008, Baky; Cymrantckuit
TOCYIapCTBCHHBI YHUBEPCUTET; JA-p TEXH. HAyK; 3aB. KageOpoil aBTOMAaTH3alllU IPOLECCOB;
cavan62(@mail.ru.

T'enorcenuesa Iyavnapa I'apuéd kvi3vr — Asepbaiimxan, AZ 5008, Baky, Cymrautckuit
FOCyHapCTBeHHBIﬁ YHUBEPCUTET, HNOKTOPAHT; ACCHUCTCHT Ka(be)lpm aBTOMaTu3aluu IMpoLECCCOB;
genceliyeva 1976(@mail.ru.

Anueea Cabuna — Azepbaiimkan, AZ 5008, baky; CyMrauTckuii TOCYJapCTBEHHBIN YHHBEPCH-
TeT; TOKTOPAHT; aCCHCTEHT Kadeapsl aBTOMATH3AIMH ITpolieccos; sabina-1975mm@mail.ru.

Banueea banoswa Acnan kvizel — Asepbaiikan, AZ 5008, baky; Cymraurckuii rocy-

JapPCTBEHHBIN YHUBEPCHUTET; JOKTOPAHT; aCCHCTEHT Ka(eapsl JMEKTPOIHEPIeTUKN U HH3UKY;,
veliyeva.67@bk.ru.

P
——C R S ——

14



