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anicTMYHi Ta NpuBabAMBI Bi3yanisauii NPoOAYKTIB, A03BO/AOYN KOMNAHIAM Ae-
MOHCTPYBATW CBOI NPOAYKTM B BiNblL AMHAMIYHWI Ta iIHTEPAKTUBHMI CNOCI6, TUM
CaMMM 36iNbLUYOYM NONUT i KiHLLEBY LiHY Ha Wi NPOAYKTMW.

BucHoBKu. Unreal Engine 5 mae Beninke MmanbyTHE AK ePEKTUBHUN iHCTPY-
MEHT apXiTEKTYpW Ta AM3aMNHY Ha A0AaTOK A0 TOrO, L0 BiH MOXe OYT NOBHOLLH-
HUM pyLwiem Bigeoirop abo VFX-nakeTom, Ta iHCTPYMEHT AM3aNHY, AKUN BiAKPUE
MO/IMBOCTi AN CTBOPEHHA HOBUX POBOYMX MiCLb, MPUCKOPUTL byaiBenbHi Ta
PEMOHTHI pO060TH, a TAaKOXK NiABULLMTL NPOAYKTMBHICTb NpaLii.

AKWo yHiBepcuTeTM BMKOpUcTOBYBaTMMYTb Unreal Engine y cBOix nporpa-
MaX, BOHWU MOXYTb AOMNOMOITHK NiAroTyBaTH CTYAEHTIB A0 Kap'epu B ranyssax, aki
BMMAratTb PO3LNPEHUX MOXKAMBOCTEN Bi3yasidaLlii Ta MOAE/IIOBAHHA, HA4a0uM
iM KOHKYPEHTHY nepeBary Ha PMHKY npau,i Ta CTBOPHOKOYM NONUT came ANA iX Npo-
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Abstract. After the end of martial law in peaceful Ukraine, one of the priority tasks will
be the reconstruction of destroyed enterprises and industries. These processes must begin
with the conceptual design of the IT architectures of the restored enterprises. However, the
successful resolution of these tasks has a number of established difficulties. The paper pro-
vides a list of these features, which affect the paradigm shift of computerization and the tran-
sition of management systems to socio-computer-integrated systems. These peculiarities re-
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quire changes in the training of Masters in Computer Engineering and their accelerated train-
ing in the new curriculum (as future systems analysts). In order to organize such training, a
methodology for conceptual design of it-architectures, including Soft Skills, is proposed.

Keywords: Ukrainian features, system design, it-architecture, rehabilitated enterprises,
Soft Skills, GEntA, systems analyst.
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AHoTauia. Micna 3aKiHYeHHA BOEHHOIO CTaHy B MUPHIN YKpaiHi ogHWMM i3 nepluoyepro-
BUX 3aBAaHb CTaHEe BiAHOBAEHHA 3pYMHOBAHMX NiANPUEMCTB | BUPOOHULUTB. Lli npouecn Heob-
XiAHO MOYMHATU 3 KOHUENTyanbHOro NPOeKTyBaHHA IT-apxiTeKTypu BiAHOBAOBAHUX Nignpu-
emctB. OgHaK ycniwHe BUpilEeHHA UMX 3aBAaHb MA€E pAL BCTAHOBAEHUX TPYAHOLLIB. Y cTaTTi
HaBegeHo nepenik umx ocobanMBocTen, AKIi BNANMBAOTb HA 3MiHY Mapagurmu Komn’roTepmsalii
Ta Nepexiz, cMcTem ynpasiHHA A0 CoLio-KoMN IoTepPHO-iHTerpoBaHux cuctem. Lii ocobamnsocTi
BMMAaratTb 3MiH y NigroToBLi MaricTpiB KOMN'OTEPHOT iHXeHepil Ta iX NPUCKOPEHOro HaB-
YaHHSA 33 HOBO HaBYa/IbHOIO NPOrPaMOI0 (AK MaMbyTHIX CUCTEMHUX aHaNiTMKIB). 1A opraHi-
3auii TaKOro HABYaHHA MPOMOHYETbCA METOLO0JIONA KOHUENTYa/lbHOrO MNpPOeKTyBaHHA IT-
apxiTeKTyp, BKAoYaroum Soft Skills.

Knrouosi cniosa: YkpaiHcbki ocobausocmi, cucmemHe npoekmysaHHs, IT-apximekmypa,
8i0Ho808aHI nidnpuemcmesa, Soft Skills, GEntA, cucmemHull aHANIMUK.

Introduction. It has been said that all natural events and wars, once they
are over, open up opportunities for new and original solutions in all spheres of
life. And the effective rebuilding of a country always begins with education. In
my opinion, this is also true for the processes of creating new automated enter-
prises and productions based on their future it-architectures. The paper de-
scribes the author's subjective view of these problems in Ukraine and ways of
overcoming it.

Analysis of difficulties and how to overcome them. Analysis of difficulties
and how to overcome them. The current stage in the design and implementa-
tion of enterprise automation systems is characterized by the following features.

1). There is a change in the paradigms of enterprise automation associated
with the increasing complexity of the created systems, which are becoming so-
cio-computer-integrated systems [1].
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2). Scale of the designed systems transfers computer systems into the class
of enterprise data processing centers (DPC).

3). For such a class of systems the functions of computer engineering spe-
cialists change. They are not engaged in solving local problems and setting up
hardware and software, but move to the level of system analytics, the main task
of which is the enterprise it-architecture of to design and develop.

4). In Ukraine, the military situation makes such tasks more difficult.

4.1). A large number of totally destroyed enterprises require rebuilding
them from scratch.

Figure 1 - Work of the system analyst [2]

4.2). The second feature is the dequalification in systems engineering, as-
sociated with the involvement of IT engineers in military operations or with their
travel to Europe and Asia.

4.3). There is an urgent need to change the curricula of computer engineer-
ing training to form a new generation of domestic systems analysts.

4.4). However, the process of training of national cadres of systems  ana-
lysts is complicated by the used online distance learning technology and the re-
duction of budgetary places in the master's degree programs in Ukrainian uni-
versities.

The author doubts the interest of foreign specialists in effectively solving
the problems of rebuilding destroyed industrial enterprises, which will take a
long time.

These circumstances determine the relevance of the formulated topic of
the report. The paper describes basic components of enterprise it-architecture
and a special generator of variants of templates of architectures to determine in
the laboratory conditions of rational software and hardware solutions to imple-
ment common algorithms of functioning of socio-computer-integrated enter-
prise management systems.

Generator Enterprise Architecture - "GEntA". The architecture of a mod-
ern automated enterprise is a complex system (Figure 1) of interconnected 7
types of wares: technical, mathematical, software, information, linguistic, organ-
izational and operational documentation [1]. In fact, the architecture is a multi-
structure, interconnected structures of wares types or sub-architectures. One
variant of the ordering of architectures is shown in  Figure 2.

Innovative technologies of personnel training for industry and transport 2023 181



-

¢ ITPTIT'2023 IT npoexmyeatHs, modentosaHHs, dusaiity, WEB

A template generator of industrial enterprises GEntA is proposed for plan-
ning the architecture of the enterprise to be automated. The template variant
describes both the enterprise structure and the requirements for the implemen-
tation of applications and its business logic.

The generator enables the topology of the production facility layout to be
formed on the company premises. These include several technological pro-
cesses of a given structure and control centers with a set of serviced equipment.
Each technological process is described as a sequence of technological sec-
tions with a set of sensors and actuators. Each technological process section is
described by types of signals processed by the system and intensities of their
appearance at the system inputs. The template describes a set of tasks to be
solved as FPB (Functional Program Blocks).

The complexity of each FPB is estimated by the number of operations of the
different types of its implementation. The generator generates a system data-
base of arrays of different sizes. This specifies which part of which arrays is used
by each FPB in its single execution. The operation of the designed system is de-
scribed by means of fi-transactions.

The scheme of information flows of messages and control actions between
technological processes and dispatching centers is specified for each fi-transac-
tion.

For each fi-transaction, a maximum allowable processing time, or deadline,
is set.

The generator allows varying the number of technological processes. Gen-
erated variants are given to students or engineers for conceptual design of ra-
tional it-architecture of a particular enterprise. The complex of models and pro-
grams for obtaining variants of structural-technical solutions [3] is offered to per-
form corresponding design-research works.

Business
architecture

Architecture information

Application architecture

Technology architecture
(infrastructure: hardware, software, communication)

Figure 2 — The multi-level description of the enterprise architecture [4]
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Conclusions. The proposed analysis of the situation related to the recon-
struction of destroyed enterprises shows the great role played by education in
terms of training masters focused on the conceptual design of it-architectures of
modern enterprises. In order to train master's students to solve problems on
the choice of rational structural and program technical characteristics of the in-
formation infrastructure, it is proposed to use a special generator of templates
to describe various automated production processes and enterprises GEntA.
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AHoTauia. Y poboTi po3rnaaaeTbca noetanHa po3pobka OCHOBHUX €NeMEHTIB MPOEKTY
04HOMOBEPXOBOrO iHAMBIAYa/NbHOrO €KOJIOTYHOro 6yANHKY. 3aNPONOHOBAHO BUKOPUCTAHHA
CYYaCHUX eKOOoTiYHUX MaTepianis. ONMcaHO NoeTanHe CTBOPEHHA MPOEKTY Yy NPOrpamHoOMy
npoaykTi Autodesk Fusion 360. BUKoHaHO GyHKLiOHaIbHO-BAPTICHWUIM aHanNi3 ekonoriyHoro by-

OVHKY.
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