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DESIGNING OF FRAMEWORK FOR UML
USE-CASE TO COMMUNICATION DIAGRAM
TRANSFORMATION

Olena Chebanyuk, Juan Bautista Castellanos Pefuela
chebanyuk.elena@ithea.org, National Aviation University, Ukraine

Jeastellanos@fi.upm.es, Universidad Politécnica de Madrid, Spain

Introduction

Software model transformation is one of the central activities in Model-
Driven Development approach. Transforming allows to obtaining software
model, i.e. UML diagram, of needed type for requirement analysis, designing,
testing or other activity. One of the limitation of transformation tools is limited
possibilities of composing transformation rules for those elements that are not
linked directly [Kolovos, 2017], [QVT, 2016]. This fact becomes a motivation
for authors to design framework for own tool to transform software models

As requirement analysis is a very important step in software
development process it is chosen to design a framework for Use Case to
Communication diagrams transforming. A class diagram of this framework is
represented in the figure 1.

Description of the Proposed Framework

Information about software models objects is stored in the classes
“Use_Case” and “Collaboration” from “UML_model” package.
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Figure 1. Class diagram of framework for transforming UML Use Case
diagram to Communication one
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Every type of Use Case Diagram notation is stored in separate list, for
instance list of actors, precedents, and comments are created. Link between
elements is characterized by two linked objects in UML diagram. Such an
approach corresponds to graph metamodel representation, is proposed in
book [Kolovos, 2017].

Lists of Use Case diagram objects are populated in constructor
Use_Case(string path). It obtains path to Use Case diagram, stored in XML
based format [XMI, 2015]. Usually in this format environments for software
models designing store information about UML diagrams. Examples of such
environments are Microsoft Visual Studio, IBM Rational Software Architect,
Integrated Development Environment Eclipse, ect.

Implementing LINQ queries XML tags can be proceeded. The aim of
proceeding UML model file is to obtain lists of all its components and
interconnections between them [Chebanyuk and Mironov, 2017].

The example of XML tags, corresponded to actor entity is given below.
<actor Id="f32af9db-669%a-486d-ab5a2-
c66ebab0af85" name="Actorl" isAbstract="false"
isLeaf="false">

Then actor is linked with precedent “a”:

<association Id="000dd500-e774-4754-b526-9fea979p34al1"
isDerived="false" sourceEndRoleName="Actorl"
targetEndRoleName="a" isLeaf="false"
isAbstract="false">

Precedent itself is stored in the next XML string:

<memberEnd Id="9elf21bl-9d2f-4e56-b61e-304d50b96£35"
name="a" isLeaf="false" isStatic="false"
isReadOnly="false" isDerived="false"
isDerivedUnion="false" aggregation="None"
isComposite="false">

The next step is to compose sub-graphs according to initial selection
rules. Information about every sub-graph is stored in class “Subgraph” from
“Transformation” package. Every sub-graph serves information to perform
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one transformation rule. Transformation rules are divided to several types,
namely support one to one transformation, one to many, and many to many.
Types of transformation rules are defined in enumeration “Transformation”
from “Transformation” package.

Consider realization of different types of transformation rules.

Transformation rule one to one realized in the method
Transform_one_one(string source, string target) in the next way: Every entity
from list, named as source is added to list of entities, named target.
Transformaton many to one is realized by  method
Transform_many_one(string target).

Entities, represented in target parameter are chosen from an initial
sub-graph that is a property of Transformation_rule class. Then, these entities
are added to proper list of Collaboration Diagram.

Class “Transformation” stores list of transformation rules. Method
Transofmation(ref collaboration c, use_case u) populates Collaboration
Diagram entities. Collaboration Diagram is transmitted as a parameter to
method.

And the last step is to delete duplicated entities from lists of
collaboration diagram entities.

As a result of transformation, user obtains a list of sub-graphs and
lists of Collaboration Diagram entities. They help user to verify designed
collaboration diagram.

Information about software models links is stored in class “Link”.
Information about UML Collaboration diagram entities, obtained after
transformation is stored in class “Collaboration”.

Conclusion

Detailed description of framework for UML Use Case to
Communication Diagrams transformation is represented in this paper.
Software developed in accordance to this framework allows to
transform UML Use Case diagrams to Communication ones. It is
important activity in requirement analysis process because after
SCRUM meeting Use Case Diagrams are obtained, and
communication diagrams are important software development artifacts
that allow to perform data flow analysis. Such software serves as a
gap for analyzing general functionality of future project (Use Case

22



diagrams) and its detailed representation, considering data streams
(Communication diagrams).
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APPLICATION OF GREY NUMBERS TO
COMPUTATIONAL THINKING

Michael Gr. Voskoglou
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Abstract: Computational thinking is a new problem solving
method named so for its extensive use of computer science
techniques. In the present paper Grey Numbers are used for evaluating
student computational thinking skills. Grey numbers are indeterminate
numbers which are defined with the help of the real intervals and they
have found many applications in real life, science and engineering for
handling approximate data.

Keywords: Grey Numbers (GNs), Computational Thinking (CT),
Mathematical Modeling (MM), Whitenization, CT Quality
ITHEA Keywords: G Mathematics and Computing
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Introduction

Computational thinking (CT), named so for its extensive use of
computer science techniques, synthesizes critical thinking and existing
knowledge and applies them to solve complex real world technological
problems [Voskoglou & Buckley, 2012].

According to [Liu & Wang, 2010] CT is a hybrid of abstract thinking,
logical thinking, constructive thinking and modeling thinking. The last one
refers to the translation of objects or phenomena from the real world into
mathematical equations (mathematical models) or computer relations
(simulation models). One could claim that modeling thinking constitutes the
essence of CT, since it synthesizes all the other modes of thinking for building
up a model for the solution of the corresponding problem.

The paper in hands aims at using principles of the Grey Systems
theory for evaluating student CT skills. In fact, when the student performance
is evaluated with numerical grades, then the traditional way to assess the
mean performance of a student class is the calculation of the average of al
those grades. However, either for reasons of more elasticity or to comfort the
teacher's existing uncertainty about the exact value of the numerical scores
corresponding to each student's performance, frequently in practice the
assessment is made not by numerical scores but by linguistic grades, which
makes the calculation of the average of them non feasible. Motivated by this
we have used in earlier works tools of Fuzzy Logic for assessing the student
performance; more explicitly the measurement of the existing uncertainty and
Fuzzy Numbers [Voskoglou, 2017, Chapters 5 and 7]. In the present paper an
alternative method will be developed by using Grey Numbers (GNs) instead of
Fuzzy Numbers. Thus, after the introduction of the necessary for the
understanding of the paper background on GNs, our new assessment method
is developed and a classroom application is presented illustrating it. Finally,
our conclusion is stated together with some hints for future research on the
subject.
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Grey Numbers

A GN is an indeterminate number whose probable range is known,
but which has unknown position within its boundaries. The GNs are defined
with the help of the real intervals. More explicitly, if R denotes the set of real
numbers, a GN, say A, can be expressed mathematically by

A< [a bl={x ER:a=x = b}.

If a=b, then A'is called a white number and if A€ %) then it
is called a black number. For general facts on GNs we refer to [Liu & Lin,
2010].

The well known arithmetic of the real intervals [Moore, et al., 1995]
is used to define the basic arithmetic operations among the GNs. For
example, if A= [a4, a2] and B = [by, by] are given GNs and k is a positive real
number, one defines addition by A + BE [a; + by, a; + by], scalar
multiplication by:

kA £ [kay, kay], etc.

Let us denote by w(A) the white number with the highest probability
to be the representative real value of the GN A<€[a, b]. The technique of
determining the value of w(A) is called whitenization of A. One usually
defines w(A) = (1- t)a + tb, with t in [0, 1]. This is known as the equal weight
whitenization. When the distribution of A is unknown, one takes

1 @ t+é

t= 2 | which gives thatw(A)= 2

The Assessment Method
Let G be a group of n students participating in a certain activity (e.g.
learning a new subject matter, problem-solving, etc.). Assume that one wants
to estimate the mean performance of G in terms of the linguistic grades A =
Excellent, B = Very Good, C = Good, D = Fair and F = Unsatisfactory. For
this, we introduce a numerical scale of scores from 0 to 100 and we assign
these scores to the above linguistic grades as follows: A(100-85), B(84-75),
C(74-60), D(59-50) and F(49-0). This assignment, although it satisfies the
common sense, it is not unique, depending on the user's personal goals.
We represent each linguistic grade by a GN, denoted with the same
letter written in italic fond. Namely, we introduce the GNs: A€ [85, 100], B=
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[75, 84], C = [60, 74], D=[50, 59] and F=[0, 49]. Let ny, ns, nc, np and nr be
the numbers of students whose performance was assessed by the grades A,
B, C, D and F respectively. Assigning to each student the corresponding GN
we define the mean value of all those GNs to be the GN

1
M= # [nAA +ngB+ncC+npD + nFF] (1)
Since nsA=1[85ns, 100na), neB =[75ns, 84ng], ncC=[60nc, 74nc), npD =
[50np, 59np] and
neF =[0ng, 49nF], we have that M < [my, my], with

Boa,+ Toag 4 60n,+ 508, + Onp

me= H
and
100z 0+ B+ Mu+ 550, + 4530,

my= bl

It becomes evident that m;. is equal to the mean value of all student scores in
the extreme case where the maximal possible numerical score corresponds to
each student for each linguistic grade (i.e. the na scores corresponding to A
are 100, the ng scores corresponding to B are 84, efc.). Also, in the opposite
extreme case where the minimal possible numerical score corresponds to
each student for each linguistic grade, the mean value of all those scores is

Hy + ey
equal to my. Therefore, since w(M) = 2 the use of GNs provides a
reliable approximation of the group’s mean performance.
A Classroom Application: The following Table depicts the
performance of two student groups Gy and G, in a common mathematical
test involving the solution of MM problems:
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Table 1. Student performance

Grade Gy G,
A 20 20
B 15 30
C 7 15
D 10 10
F 8 10
Total 60 85

Assigning to each student the corresponding GN we calculate the
mean values M; and M, of all those GNs for the groups Gs and G
respectively, which are approximately equal to

1 1
M= 60 (20A+15B+7C+10D+8F) €[62.42, 79.33] and My=33
(20A+30B+15C+10D+10F) £[62.94, 78.94]. Therefore
62,42+ 79.33 62.94 +78.94
-_-F— -_-—
w(My) 2 = 70.88 and w(My) 2 70.94.

Consequently both groups demonstrated a good (C) mean performance, with
the mean performance of the second group being slightly better.

Conclusion

In this paper using GNs we developed a method for assessing a
student group mean performance, which is useful when the student
performance is evaluated by qualitative grades. GNs play in general an
important role in the everyday life for handling approximate data. Therefore,
the development of further applications of them to real life problems is
suggested as a promising area for future research.
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Cekuyia lpuknadHi acnekmu iHxeHepii
npozpamHo20 3abe3neyeHHs

YOK 004.9:412

®OPMYBAHHA AIArPAMUA BUKOHAHHA 3ABAHb 3A
METOLAOJONIE AGILE

Xmaeea 10.B., Ydosenko C.I"., Yana J1.E
XHYPE, larysa.chala@nure.ua

OcTaHHIM Yacom OTpUManu PO3MOBCIOMKEHHS METOAN PO3PaXxyHKY Ta
MPOrHO3yBaHHA ONTUMAanbHOI KifbKOCTi PECypciB Anst BUKOHaHHS | T npoekTiB
3a meTogonorieto Agile. B uux metopax matoTb OyTH BpaxoBaHi ik CTaH4apTHI
MOKasHWKM, LIO XapaKTepusyloTb MIOACHKI pecypcu, Tak | [OAAaTKOB
NOKasHWKW, SKi  [O3BONAOT  MIABULMTA  HAOYHICTb  NPEACTaBNEHHS
pesynbTaTiB  (POKyc-chakTop, KiNbKiCTb HesannaHoBaHOro obcsry pobir,
KinbKicTb pobOTH, WO 3anuwmunacs, 3a TKHAMM, BiMIHHICTb OLIHOK 3aBAaHb)
[K Rubin, 2012]. Ans guHamiyHOro (popMyBaHHA Aiarpami BUKOHAHHS
3aBaaHb 3a mMetogonorieto Agile Bys pospobnenmii Web-goaaTtok Ha OCHOBI
CXeMW BMKOpUCTaHHA Lwabnonie MVC, skui [03BONSE PO3AINATU AaHi,
noAaHHs Ta 06pobKy Ailt KOPUCTYBaYA Ha TPU OKPEMUX KOMNOHEHTU: MOLEN,
npeactasneHHs, surnag [Kmaesa, 2012]. [o cTBOptoBaHOi iTepauii
KOpUCTYyBa4 MOXe [JOAaTM CMMCOK NPOEKTHUX 3ajad, SKUA  MICTUTb
XapaKTepUCTUKM KOXHOTO 3anucy. B xoai po3pobku ans peanisayii MVC 6ynu
CMPOEKTOBAHI rPYNi KNaci: CEPBICK, KanbKYNATOPM, CYTHOCTI, YTUNLHI Knacy,
Knacm-penosuTopil i KOHTponepu. BukopuctaHHs CNpOEKTOBaHMX rpyn Knacis
[aE MOXMMBICTb BifobOpaxeHHs 06'eKTHO-OpiEHTOBaHOI Mogeni AaHux B
TpaguuiiHi  penauinHi 623 JaHux.  Agpom  nmporpamHoi - peanisadii
3anponoHoBaHoi TexHonorii € 0asa faHux, ska 3bepirae iHopmaLito,
HeoOXigHy Ans nobygoBu fiarpamu nporpecy po3pobku. BoHa MicTUTb
iH(hopmaLLito Npo iTepalji, AKi CTBOPIOOTL PENO3UTOPIA ANA NPOrHO3YBaHHS
He3annaHoBaHoro obcAry 3aBfaHb i MOXMOKY B OLiHLi 3aBAaHb.
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UDC 004.4
MODERN LANGUAGES AND TOOLS FOR RESTFUL
WEB API MODELLING
Kyrylo Malakhov

V.M. Glushkov Institute of Cybernetics, malakhovks@outlook.com

The given paper represents an overview of modern RESTful API
Description Languages (OAS, RAML, API Blueprint) and brief comparison of
current RESTful web APl modelling tools. REST was coined by Roy Fielding
in his Ph.D. dissertation [Fielding, R.T. and Taylor, R.N , 2000] to describe a
design pattern for implementing networked systems. REST s
Representational State Transfer, an architectural style for designing
distributed systems. RESTful API DLs are formal languages designed to
provide a structured description of a RESTful web API that is useful both to a
human and for automated machine processing.

Table 1. Comparison of RESTful API DLs.

Code Open )

DLs ormat generation Source Dev tools Design References
. https://raml.o

RAML AML yes yes Good AP first ol
API - L Design https://apiblu
Blueprint arkgow limited yes Limited first eorintoral
Existing https://swagq

OAS | son yes yes Good AP eriol
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OAS has a very strong modeling language for defining exactly what's
expected of the system — very useful for testing and creating coding stubs for
a set of APIs. RAML is designed to support a design-first development flow
and focuses on consistency. Apiary blueprint is more documentation-focused,
with user-readable models and documentation as its priority. Each project
brings different strengths and weaknesses to the table, and in the end it's
about what strengths you need and which weaknesses you cannot afford.
Overall, RAML fared the best in these different categories and, while the
developer community is not as large as the others, it's safe to say it will keep
growing.

References

Fielding, R.T. and Taylor, R.N., 2000. Architectural styles and the design of network-based
software architectures.

YIIK 004.415.25

MOPIBHAHHA PI3HUX TEXHONOI I CTBOPEHHS |
BMKOPUCTAHHA WEB-CEPBICIB

Minoeidoe KO.O.
HYEIlT Ykpainu, milovidov@email.ua

Ha CbOrofHilHiIi [eHb iCHYe Benuka KinbKiCTb HEKOMEPLAHWX i
KomepLiiiHnx 3acobiB po3pobku BeO-cepsiciB. Bci BOHM po3pisHsOTLCA 3a
CTYNEeHeM MOBHOTM, MOXIWBOCTAM, YMOBaM MiLieH3yBaHHS, BUMOram Ao
nporpamHo-anapaTHoro 3abesneyenHs i T.n. MeTa AOCMIMKEHHS. HA OCHOBI
BWUCHOBKIB MOPIBHAHHS Pi3HMX TEXHOIONIN 3i CTBOPEHHS i BUKOPUCTaHHA web-
CEpBICiB, HagaTh KOPWUCHY iHcbopMmaLilo po3pobHukam, ski  baxaroTb
peanisyBatn i po3ropHyTM cBOi web-cepBicn. O30poiBWKCL L€
iHthopMmaLlieto, MOKHA 3pO3YMITK SKY TEXHOIIONiIO Kpalle BUKOPUCTOBYBATMH.

MpoBefieHO TeCTyBaHHA 4acy Wweb-cepBiciB, CTBOpeHMX 3a
TexHonorieto .Net i Java. Yac Bigryky npakTU4HO O4HAKOBUA.
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MpoeeaeHo 100 BunpobyBaHb i 064McneHo cepeaHiit Yac poboTtn web-
CepBicy, Lo noBepTae 3anucy 3 oaHiei Tabnuui B (6nmabko 30000 3anucis).

Axis MOMITHO MOCTynaeTbCs 3a 4YacoM BUKOHaHHA web-cepsicy. [IS
npaLtoe y ABa pasu LBKaLLe.

lMpoBeaeHa cnpoba 3pobuTi TUCAYI OAHOYACHMX MIAKMIOYEHD A0 Web-
cepsicy.

Hanuit Tect nokasye, wo Apache Axis 6inbl CcTilikuA 4o GaraTbox
MiAKMoYeHb.

MopigHtoroumn TexHonorii .Net i Java LWOAO0 CTBOPEHHS | BUKOPUCTAHHS
web-cepBiciB MOxHa 3poBUTI HACTYMHI BUCHOBKM:

Web-cepsic, cTBopeHuin 3a gonomoroto .Net i posropHyTuit Ha web-
cepeepi IS npautoe LWBMALE, 3a MEHLIMIA Yac MOBepTae AaHi, Hix web-
cepBic, peanizoBaHui 3a gonomoroto Apache Axis. Ane web-cepsic Ha IIS
nporpae no CTINKOCTi A0 6e3nivi NigKntoYeHb.

UDC 004.4:004.738.5(045)
KNKOYOBI ACNEKTU B3A€M0,U,I'I' BEB-CEPBICIB
Ckanosa B.A.

HAY, valentine.skalova@livenau.net

JlocnigpkeHHs KNo4oBMX acnekTiB B3aemopii Beb-cepsiciB 6asyeTbcs Ha
ONUCI CTaHAapTIB, LWO [03BONAOTL 30epiraTit iHhopMmaLilo Npo cepsic Ta
MEXaHi3MiB iX B3aeMofi.

KntowoBi cTaHmapTi, Wo A03BONAKThL 30epiratit iHhopmaLito npo Beb-
cepsicu:

v' WSDL BuKOPUCTOBYETLCS, LIOD onucath yHKuii cepsicy: Moro
TOYKY BXOZY, BXigHi napameTpu i pesynbrar.

v' XML BWKOPWUCTOBYETBCS AN Nepedadi 3HayeHb MapameTpiB i
pesynbTaTis poboTn cepaicy.

v" SOAP BuKopucTOBYeTbCA sk mpotokon XML chaitnamm uepes
Mepexy.

v HTTP BMKOPUCTOBYETLCS B SKOCTi MEPEXEBOrO NPOTOKOIY
Cxema B3aeMOZIT CepBiCy Ta 3aCTOCYHKY NpefcTaeneHa Ha puc 1.
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UDDI
Cepgicl

SOAP zanut I Beﬁ'cepaic
SOAP Cepsic1

BiANOBIAb

Puc 1. Cxema B3aemogii cepsicy Ta 3aCTOCYHKY

MexaHism B3aeMOZii CknagaeTbCs 3 HACTYMHUX KPOKIB:

v’ Beb-cepsic peecTpyeTtbes WmHi (npotokon HTTP).

v/ 3aCTOCYHOK 3BEPTAETHCA A0 WMHKM i3 3anuTom Ta oTpumye WSDL
(Ha moBi XML) onuc ¢pyHKLioHany cepsicy.

Micns Lboro 3aCTOCYHOK Mae NpsMmiA OCTYN 4O CepBicy.
[aHi nepepatotbcs 3a gonomoroto SOAP noBigoMneHb (3anuTu Ta
Bignosigi, moBa XML)

v
v

YIIK 004.412:004.415.53 (043.2)

METOAMKA PO3PAXYHKY MOKPUTTA KOAY TECTAMU

Huwneeut O.11.
HAY, oleksiy.dyshlevyy@livenau.net

AkTyarnbHa Ha cborofiHi npobrema — pusnki, ki BUHMKaKTb YHACcNigokK
HesikicHoro nporpamHoro 3abeanevennsi (M3) [Tharwon Amuphaptrairong |
2011]. Binbl TOro He BCi NPOEKTU 3 PO3PODKK NporpamMHOro 3abeaneyveHHs
(M3) € ycniwHAMK [Janusz Laski nad William Stanley , 2009]. OfHa 3 rOMOBHMX
MPWUYKMH iX NpoBany — HeJoCTaTH ePEKTUBHICTL TECTYBAHHA NPOLYKTY [B. W.
Boehm et. Al, 1978].

[nsa oujHku siKocTi kogy GaraTbox MPOEKTIB 3apas BUKOPUCTOBYHOTb
MeTpukM nokputta kogy (MIK). HaiuyacTile BMKOPUCTOBYKOTLCA HACTYMHi
METPUKU: NOKPUTTS PAAKIB, NOKPUTTA FiSIOK, NOKPUTTA WAXIB. [CHYtoui nigxoam
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Ta 3aco0M BMMIPIOBAHHS 4acTO He AaloTb LiMICHOI KapTMHU MPO peanbHui
CTaH Kofy [Janusz Laski nad William Stanley , 2009).

[na BupiweHHs npobnemn NpONOHYETbCA PO3PaxoBYBaTU 3BEAEHY
MeTpuKy 3aranbHe nokputta (TC) Ha ocHOBI nokpuTTAa psAakie (SC), nokpuTTs
rinok (BC) Ta nokputts wnsxis (PC).

TeC=n=5C4+b=BC4+c=PC 1

Je a, b, ¢ — Barosi koedilieHT, npuyomy a+ b + c=1; SC-SCy
Bigcotkax; BC — BC y Bigcotkax; PC — PC y BigcoTkax.

Ha ocHOBi aHanmisy pesynbTaTiB BMMIpIOBaHb java NpPOEKTIB
BUSABMNEHO, WO 3Ha4yeHHs PC - 25% Big 3HaveHHsa SC, a 3HauveHHs BC
craHoeuTb 80% Big SC. Ak pesynbtart otpumyemo a = 0,16, b =0,2, ¢ = 0,64.
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KNIEHT-CEPBEPHA APXITEKTYPA HABYATbHOI
NNABOPATOPII 3 RICH KNIEHTAMU

Cokopuyk 1. I1.
XHYPE, ihor.sokorchuk(@nure.ua

[ns HaB4anbHWx nabopatopint Moxe 6yTW 3acTocoBaHa cuctema
nobyaoBaHa 3a KriEHT-CEPBEPHOD MEPEXEBOK apXiTEKTYPOIO i3 TOBCTUM
(Rich, Fat) knientom Ha 6a3i GNU/Linux:

[nsa pobounx micub BUKOPUCTOBYIOTLCSA Ge3auckoBi poboui cTaHuii i3
30inbLueHm 06cArom onepaTmBHOI NaM'ATi, WO NiATPUMYIOTb 3aBaHTaXEHHS
i3 Mepexi 3a npoTokonom PXE.
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Y nokanbHiit Mepexi BCTaHOBNIOETLCA OAMH abo Kinbka CepBepis, LUO
HaZatoTb KnieHTam Taki cepBicu:

v/ 3aBaHTaXeHHA Ha poboui CTaHUii 3aBaHTaxyBa4a OnepauifiHoi
cuctemu (Boot Loader) — dhepd, tftpd, pxelinux;

v/ 3aBaHTaXeHHs Ha poboui CTaHUji sgpa onepauiiiHoi cuctemu
(vmlinuz) Ta kopeHeBoro obpasy aiinosoi cuctemu (initrd abo
initramfs) i3 6a3oBum cuctemuum M3 — tftpd;

v/ HanawTyBaHHs! onepavjinHoi cucTemu Ha pobounx
cTaHujsx — dhepd, knieHTcbki ckpunTty bash;

v/ 3aBaHTaXeHHs poboyoro obpasy ¢hainoBoi CUCTEMU i3 OCHOBHUM
M3 - ftpd, httpd;

v’ pocTyn o noaatkosoro 13 Ta gaHux — nfsd;

v/ BOCTYN A0 LEHTPani3oBaHoro CxoBuLLa AaHnx — sshd, fuse.

Take pilleHHa Mae HU3KY nepesar, 30Kpema: LeHTpanisoBaHe
afMIHICTPyBaHHS MPOrpaMHOr0 KOMMMEKCY, CnpoLieHe obcnyroByBaHHs 13
Ha pobounx MicusX, LeHTpanisoBaHe 30epexeHHs iHdopmaLii, nopiBHAHO
HEeBeNMKe HaBaHTaXEHHS Ha MEePexy, MEHLi BUMOrM A0 O6YMCMIOBANbHUX
pecypciB CepBEpIB, KpalLe BUKOPUCTAHHS PECypCiB poBOUMX CTaHLA,

OnucaHe pilleHHs  BUKOPUCTAHO [Af19 HaB4anbHoOi nabopatopii
kadbepu nporpamHor ixeHepii XHYPE.

METO[b! OLIEHKW KAYECTBA NPOIrPAMMHbIX
CPE[CTB

Knroes E.WN., ['puHeHko E.A., Ompowerko B.I".

B doknade ucnonb308aHb! OCHOBHblE NOMOXeHUs cmaH0apma 'ocm 28195-
89, onpedensowe20 HeobxoduMble smansl U Mamemamuyeckue cpedcmea 0ns
OUEHKU Kayecmea npoespaMMHO20 obecneyeHus.  Ha npakmuyeckux npumepax
noKasbieaemcs 803MOXHOCMb  PELEeHUs  npobneMbl  nymem  UCnosib308aHUst
HEKOmopbIx Memodoe u cpedcme NPUHAMUS PEWEHUS..

Yalue Bcero ns TpakToBKM kadyecTBa nporpammHblx cpeacts (M1C)

ucnonb3yetcs onpeaenenne 1ISO 9001, cornacHo KOTOPOMY KavyeCTBO ecTb
«CTeneHb COOTBETCTBUA NPUCYLLMX XapakTepUCTUK TpeboBaHusM». KauecTBo
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Kkoga MOXET OnpedendTbCad PasnuyHbIMKU - KpUTEpUAMK.  YBenuyeHue
CMOXHOCTM U pa3MepoB COBPEMEHHLIX KOMMIEKCOB MpOrpamm  npu
OLHOBPEMEHHOM  POCTE  OTBETCTBEHHOCTM  BbINOMHAEMbIX  (PYHKLMIA
noBbICUNO TPeOOBaHMSt CO CTOPOHbI 3aKA3YMKOB M MONb30BaTENEn K WX
kayecTBy W ©e30MmacHOCTM NPUMEHEHMSA.  McnbiTaHHbIM  CPEACTBOM
obecneyeHnst BbICOKOA APGEKTUBHOCTU W KayecTBa (PYHKLMOHMPOBAHMS
nporpaMM 1 MPOrpaMMHbLIX  KOMMIEKCOB  ABMSIOTCA  MEXAYHAPOAHble
CTaHAapThI. B HacTosllee Bpemsi HeLOCTATOuMHO —(POpPManu3oBaHbl
MEXaHM3Mbl  (DOPMMPOBAHWA  3HAYEHWW,  OMPEedEnNAWMX  Ka4yecTBO
NPOrpamMMHOr0  MPOAYKTa, Kak WX CreayeT W3MepsATb,  CpaBHMBAaTb C
TpebOoBaHUAMN, OTPAXEHHBIMU B KOHTPAKTE, TEXHWYECKOM 3afaHuM Wnu
cneundmvkaumsax. HeueTkoe [AeknapupoBaHue B AOKyMeHTax Tpebyembix
3HAYEHU XapaKTepUCTMK KayeCTBa MPOrpamMMHbIX CPEACTB Bbl3biBAET
KOHCNUKTBI MEXAY 3aKa3umkami U pa3paboTumkamm 13-3a pasHoil TPAKTOBKM
OOHWX W TEX Xe XapaKTEPUCTUK. B CBA3M C 3TUM CTpaTernvyeckon 3apaqdeil B
KM3HEHHOM  UMKNE COBPEMEHHbIX WH(OPMALMOHHLIX CUCTEM  CTano
obecneyenne Tpebyemoro kayecTBa NporpaMMHbIX CPEACTB U 6a3 AaHHbIX.
AcxoaHbIMM [aHHBIMK 1 BbICLLUMM NPUOPUTETOM Mpu BbIGOpE NokasaTenei
kayecTBa B OOMbLINHCTBE CNy4yaeB SBNSIOTCA HasHayeHue, GyHKUMN K
(DYHKLMOHaNbHas NPUrogHOCTb COOTBETCTBYHIOLLETO NPOrPaMMHOr0 CpeACTBa.
OueHka kavectBa 1C npoBoguTCcs Ha hasax XM3HEHHOro uukna (Foct
28195-89, Tabn. 1) n BknoyaeT BbIOOP HOMEHKNATYpbl NOKa3aTene, ux
OLUEHKY U COMOCTaBlleHWe 3HAYeHUNW nokazaTenen, MOMYYEHHLIX B
pesynbTaTe CcpaBHeHMs ¢ 0asoBbiMM 3HauveHuaMU. Ob6Was oueHka
kayectBa [1C chopmmpyeTca 3KCmepTamu Ha OCHOBAHUM  MOSTyYEHHbIX
3HaYeHUN OLeHOK chakTopa kadectBa. [pu oueHke kadvecta MC MeToLoM
3KCMEPTHOrO  Oonpoca  COocTaBnseTcss  Tabnuua  3HaueHun  6as30BbIX
nokasatenen kadyectsa 1C. B ctaHgapTe [oct 28195-89 oTMevaeTcs, 4to
HeoOXoauMble AaHHble [N OLEHKM YPOBHS paspaboTkm MporpamMHOro
npoaykTa MoryT BbITb CHOPMUPOBaHbI NYTEM WCMONb30BaAHUS 3KCMEPTHOMO
METOAA, MO3TOMY KayeCTBO MOKasaTens Onpefensietcs Kak ycpeaHeHHas
OLEHKa 3KCMEPTHbIX BbICKa3biBaHWA. [N NOBbIWEHUS 3GDEKTUBHOCTY
9KCMEPTHOrO  MeToda NpefnaraeTca  €ero  MOAepHu3auus 3a  CYeT
UCMOMNb30BaHMA anmnapara HEeYeTKOoW NOMuKM. Ha ocHoBe annapata
TEOPUN HEYEeTKOM MNOrMKkM paspaboTaHa npouesypa NMPUHATUS PELLeHui B
pacnnbiBYaTbiX YCMOBMUSX, KOTOpas MOXeT ObiTb Mcronb3oBaHa npu
ONpeaeneHnn 3HaYeHWN OLEHOYHbIX 3neMeHToB [1C 1 KoTopble MOXHO
paccmaTtpuBaTb  kak  TpebOBaHWS  3aKkasyMka K  XapaKTepucTukam
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NPOEKTUPYEMOro NporpamMMHOro obecneyeHus. [laHHble, NOnyyeHHble Ha
OCHOBE  MOLEpHU3NPOBAHHOTO  3KCMEPTHOrO  MeTofda, MoryT  ObiTh
MCMONb30BaHbl B KA4eCTBE ATarOHHbIX 3HAYEHUA Npn 0ByYEeHUM HEMPOHHOM
cetn [TOCT 28195-89, 1989]. ObyyeHHast HEMPOHHAs CETb MCMONb3yeTCs B
[anbHemweM [ OLUEHKM YpoBHA paspabotkn [13 nytem cpaBHeHus
9TamNOHHbIX 3HAYEHWA C (PaKTUYECKUMU AaHHbIMU. Bbirpyska LaHHbIX U3
HEeNPOHHOM ceTu B ocucHoe npunoxenne Excel (nakeT CtatucTuka) MoxeTt
OblTb  MCMONb30BAHO AN pacyeTa HeoOXOAWUMbIX NokasaTeneit OLeHKM
kayecTBa 13 B cooTBeTCTBUMM C MeTogumkoi [ocT 28195-89. B Tabnuue 1
npuBeLeHbl HEKOTOPbIE [aHHble, WCMONb3yeMble ANS OLEHKM KadyecTBa
paspabotku MC naketom «Ctatuctuka». B KkayecTBe MCXOAHBIX AaHHbIX
BbICTYNAIOT OLEHOYHbIE 3IEMEHTHI.

Tabnuua 1 OnucaHue OLEHOYHbIX 3NIEMEHTOB

OLIEeHOYHbIN 3NeMeHT

Hannuve TtpeGoBaHuiA Kk nporpamme MO YCTOMYMBOCTM
(OYHKLMOHUPOBAHWSA NPY HaNW4WM OLUMBOK BO BXOAHBIX AaHHbIX

Bo3MOXHOCTb 06pabOoTKK OLIMBOYHBIX CUTYaLMIA

MonHoTa 06paboTkyM OLIMBOYHBIX CUTYaLMIA

Ha puc.1-2 aeMoHCTpupyrTCs Tabnuubl, packpbiBatoLie OCHOBHbIE
MOMOXEHNA UCNONb30BaHMA nNaketa «CTaTucTuka» Npu pelieHwun 3agadun
OLIeHKI ypoBHs paspaboTkm I1C.

28 Heiiponnbie cetn -Pesyastatnr: A3_Hosas.sta S —— - - =

e —

CereID Apwmetypa  Mpouosna.. KOWTE M. Teoh mpove.. ANCOpHTM  “Pubi, 0.  AKT CKpSL.  AKT, Do, ~

1 MLP 10-10-4 100000000  100,000..  100,000000 BFGS 18 CE 3kcnonenta  CopTmake
2 MLP 10-9-4 94735842  100.000 100.000000 BFGS 14  Cym kea. Jkonodswrs  JronoHe.
3 MLP 10-4-4 100000000 100,000 100,000000 BFGS 12 Cym kea.. [unepSonu..  3renoHe.
a MLP 10:3-4 84210526  BEEBEES7  100,000000 BFGS 11 Cym kea.. Skcriodenrs  Marwcr
= bALP AR 1A ARAANT 400 o0 400 AAAAnR BEGS 98 Cima ves R

@B BrifpareCHaTE ceTh | @8 Unanute cete ]

[ Momwscearenscran nempornan cers | | Aeromarisupoeantian nefpantan cete | | Meroa mroraxpatHs noassisapor |

I Mpencrasannee | Mpadur | roru ananuss | Mudtossie kapre! | HaGnoaeris nonssosarens |
| B Mroruionenen |

TEENMLIA NDEACKSISHHEES SHAYSHURA [
Mporros [oBasTs & Tabmay peaynsTatos =

Comparre cem_ = |

[ Ormeria ]

1= Onum =)

7] BromHeie nepemettbie

| & CraHmapTHale

() Brcamne ceTeit | Lienessie nepemetiinie

CTaHBpTHBIE W BHCAME N

Bifiopiu
[¥] D6ysaowan

i Mpeackasare

[ Kerrponsraa

[ Tecropas
MponyuL sHaiema
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98 Heliponnsie cetw -Pesynstater: 13 Hosas.sta

AKTUBHEIR CETI

Cerb D Apwrexryps  Mpowssoa.. KoWtp.n.  Tect. npous.. AAroputi  TPudk o..  AKT cKpbL.  AKT. Bbi
1 MLP10-10-4  100,000000 100,000 100000000 BEGS 16 CE AkcnoHsHTa CogTmaks
8 Axrasaumn mogew: 13 Hosassta 0 [
i i — g —
Buibpars moaen |
|
oK
N CereID Apwmexrypa  Mpoussoad..  Kowrp npo..  Tecr. npow..
42 82 MLP 1094 84210525 100000000 6666667
Frc R | MLP10-34 73684211 100000000 66565667 o
LR MLP10-34 73684211 100,000000  B6,E6EEET Beifpersipie
Meed)| FR ] MLP10:4-4 100000000 100000000  E6E6EE67 y
e vowsps
45 45 MLP 1064 73684211 100000000 B6.56E6E7 Fppiinanl
1 7 a7 MLP10-3-4 94736342 100000000 B EEEGS? none.
8 48 MLP106-4 100000000 100000000  B6,66EEG7 Moo e i
| RENGO0HS, HANPRMED.
43 43 MLP 1054 73684217 100000000 BEEEE6E? 2.4 anm eubopa
50 50 MLP10-34 100000000 100000000 66566667 usgensi 2, 3, 4. UroBu
Eu5paTE B0S MOgen,
< ‘ [} | 3 HackuuTe
consy v Besmie
150 cemEOn * B none
esona.
T KoHTponeHan
[ Tectasan
TRaMy. 3Hav=HIA

Puc 1. Pesynbratsl 06y4eHns HellpOHHOM ceTu

Tabnuya npeackasaHHbix 3HaveHWil 4nA Peayny
Bribopkw: TecToan
Pezynkrar Peaynetar - Beixog,

Habnwog. Lleneean 1. MLP 10-10-4
Homep #
1 [ 0ENeTEOpUTENEHO] Hey i 0BNETEOPUTENEHD
2 HEY, | 0BNeTEOPUTENEHO | HeY 0ENETEOPUTENEHD
3 VAOENETEOPUTENEHO | VA 0BNETBOPUTENEHOD
4 XOpOLUO XOpOLUO
5 OTANYHD OTANYHD
6 OTANYHO OTANYHO
7 VAOENETEOPUTENEHO| I 0BNETEOPUTEMNEHD
8 XOpOLLo OTNHYHO
9 HEy/0BNETEOPUTENEHO | HeYL 0BNETBOPUTENEHD

‘Poaynurar Peaynarar - Buxoa
1 2 3 4 5 6 7 8 9 10 Hatnioa, Uenesan 1. MLP 10104
HO101 | H0102 | HO103 | HO104 | HO105 | o106 | Hot07 | Ho108 | H0109 | HO110 | |uomep

i o0s 05 o051 008 03 008 01 021 010 00| [ Vasenersopmrenscl ey oenersopmansio|
2l 017 029 016 026 018 027 05 018 018 00| [ HeYAOBNETEOPUTENEHO HEYAOBNETEOHTENLHO
3| 03 02 0% 0l 021 05 007 0% 06 0663 YAOEMETBODHTENEHO  yAOBNETBOPUTENLHO
4| o041 0s 03 0% 09 08 09 05 070  0slf|fy “xopowo| xopouo
5| 0% 0% o3 om 08 052 08 080 03 0805 o omwa)
6| 0% 08 0% 09 0% 0% o4 075 084 098¢ omwaro ommano)
7 0% 08 035 033 02 051 05 03 04 0x||f7 yAGBneTBODMTeNLHO  yaoBneTBOpHTENHO
8| o7 0 0% om 0% on 08 0% 08 omllg | oo
9| o1 02 065 061 017 018 030 057 008 02||fg HeYA0BNETROPHTENEHO. HeyAOBMETEOPUTENHO
1 0% 07 os 0% 0% 03 08 087 03 085

1| 05 088 075 029 025 085 06 075 09 07041 ¥opouwo Xopowo
12 004 097 o1 og[oml 02 o1 o1 02 o1|fp omHaHo HeyaoeneTBOpHTENLHD
13| 03 o 001 ol 05 o0& 025 03 03 015 HeYA0BNETROPHTENEHD. HeyAOBMETEOpUTENHO
1| 010 ox om0 017 015 067 015 010 02| |3 HeAOBNETROPHTENEHO. HeyAOBMETEOPHTENHO
15| 050 08 035 097 09 os 02 08 08 08|55

6| 062 069 0% 032 064 0% o012 02 027 o0l YACBMETBOpHTENLHO  yAOBNETBOPHTENtHO
17| 005 007 o1 o2 oS o2 017 087 005 oy HeYA0BNETBOPHTENEHD. HeyAOBNETEOPUTENLHO
18] 075 os 095 08 07 089 08 0% 065 095 o oo
19 010 040 027 027 010 028 027 016 087 025 HeAOBMETROPHTENEHO. HeyAOBMETEOPHTENHO
200 0% 07 09 02 06 07 08 073 048 07|fn ¥opouwo Xopowo
21l 035 084 06 06 05 086 020 006 065 0215 YAOBNETEODHTENEHO  yAOBNETBOPUTENLHO
2| 091 02 08 o8 05 08 05 09 0 08|y omnaro) om0
23 o8 o8 0 om o8 06 03 07  0m 0% 53 omwar i

Puc 2 . PesynbTathl npeackasaHus U OLEeHKN ypoBHsi paspaboTkm MC.
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[ins pacyeTa KOMNNEKCHOrO NokasaTens OLEHKM kayecTBa pa3paboTku
MNC (Foct 28195-89), cdopmupoBaHHble B nakete  «CTaTUCTUKa»
pesynbTUpYIOLLME AaHHble BbIrPYXaloTcs B oducHoe npunoxeHue Excel
(puc.3).

o T KONMMYECTED | CyMMa Cp.apH.
Un M 0% 00 HEYLOBIETBOPHTENBHD 8 2391140909 0,298892614
ot 0% 0m 07 {DBETBOPHTENRHD 5 2282084134 0458418827
055 08L 035 03 yopowg 6 4203369926  0,700561654
0,79, 0,98 0,99 07

012 02 08 05 OTIHYHO 6 4981746759  0,830291126
0,98 0,70 0,44 07

0,54 0,88 075 0.2

0,04 0,97 0,19 08

030 030 001 01 bakTop 0572041055

010 021 07 0#
05 084 035 09
062 063 0% 03 ]

003 007 018 02
079 08 0% 08
010 04 02 02
0% 071 01 02
035 064 06 06
091 082 0% 08
082 08 0% 07
09 027 091 01
041 009 0§ 097 08 015 012 055 093 0,7 yAOBNETBOPHTENGHO 048

Puc 3. PesynbTathl hopMUpOBaHIS KOMMNIEKCHOTO NoKasaTens
kayecTBa paspaboTku I1C.

BaxHoe MecTo B OUeHKe YpoBHs paspaboTku C 3aHMMaeT MeToa
(haKkTOpPHOrO ~ aHanmsa, MO3BONAIOWMA  BbIABMATb  OLEHOYHbIE  SNEMEHTHI,
BAMAOLLME HA pacyeT KOMMMEKCHOro nokasatens kavectea [1C ¢
onpeneneHHon CUMon. VCKnouas oLEeHOYHbIE 3NEMEHTDI, cnabo BNUSAOT Ha
KOHEYHbIN pesynbTar, MOBLILAETCA TOYHOCTb pacyeTa  KOMMMEKCHOMO
nokasatens kadyectea [1C. Kpome TOro, MCnonb3oBaHWe accOLMaTUBHOM
mMojenu pabotbl C AaHHbIMM, peanu3oBaHHoM B cucteme QlikView,
MO3BONAET HArMSALHO BWUAETb CUMY BIMAHWS OLEHOYHBIX 3MIEMEHTOB Ha
(bopmMMpoBaHMe KOMMINEKCHOTO MoKasaTens kadvectBa paspaboTku MC u
paccuuTatb ero 3HaveHue [3age J1.A. | 1976].

Nutepatypa

[TOCT 28195-89, 1989] lNocydapcmeeHHbili cmaHOapm coto3a CCP. OueHka kayecmea
npoepammHbIx cpedcme. Mocksa. 1989.

[3ade JT.A., 1976] 3ade J1.A. [loHgmue UH28UCMUYECKOU NEPEMEHHOU U €20 NPUMEHEHUE K
NPUHSMUI0 NPUBIUXEHHbIX peweHul. — M.. Mup, 1976.
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Cekuyisi BnpoeadxeHHsi Memodie ma 3acobie
npo2pamMHoI iHXeHepil

OOCTIMKEHHA MEXAHI3MY 3AXUCTY IHOOPMALLI
Bifl BIPYCIB B MYNIbTUMOAANBHUX

IHTENEKTYANIbHUX TPAHCNOPTHUX CUCTEMAX
KoHpao T.1.

HauioHanbHul asiayitiHul yHisepcumem Konrad.t_i1@ukr.net

MocTaHoBKa npobremu

HecaHkLioHOBaHe BTpy4YaHHS LWKIANUBKMX nporpaM B iHGopMaLliiHi
NpoLEcH B3AEMOAIYMX BUAB TPaHCMOPTY € MpsSMOK  3arpo3ok  And
e(EKTUBHOTO  (DYHKL{OHYBaHHA  MYNbTUMOLANBHUX  IHTENEKTyanbHuX
TpaHcnopTHux cuctem (MITC). Take BTpyyaHHs Moxe Buknukatu 36iit B
poboTi cnewjanbHoro obnagHaHHs, NPUCTPOIB Ha TexXHikM  (3okpema
HaBirawiiHoro obnagHaHHA) TUM CaMUM, CMPUYMHUTM  3aTPUMKKM  pyXy
TpaHCNoOpTHUX 3acobiB, aBapilHUX cuTyauiin Towo. Came ToMy, akTyarbHUM
NUTaHHAM € LOCTIMKEHHA MeXaHi3My 3axucTy iHpopmauii Big Bipycis 8 MITC
[B.B. Ckanosyb TaiH., 2013].

Buknag ocHoBHOro Matepiany AocnigKeHHs

OCHOBHa MeTa aHTUBIPYCHOTO 3axuCTy B  MyNbTUMOAAMNbHUX
iHTENEeKTyanbHUX TPaHCMOPTHUX CUCTeMax — OroKyBaHHA MOTEHLNHUX
cnocobiB NPOHUKHEHHS BipyCiB, a came:

v NpOHWKHEHHS BIpyCiB Ha poboui CTaHUji Npu  BMKOPUCTaHHI
iHchikoBaHMX hainiB i3 3HIMHUX HOCITB iHChopMaLyii;

v/ 3apaxeHHs Bipycamu 3a [OMOMOrOK iH(IKOBAHOrO MPOrpaMHOro
3abe3neyeHHs, OTPUMAHOTO 3 Mepexi IHTepHeT 4epe3 MpOTOKOMM
HTTP abo FTP i 36epexeHoro Ha nokanbHiit poboii cTaHuii;

v’ NPOHWKHEHHS BIpPYCIB MPW NIAKMIOYEHHI A0 BHYTPILWHLOI Mepexi
iH(pikoBaHWX  pobouMx  CTaHUin  BigpaneHnx abo  MobinbHUX
KopuCTyBauiB;
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v

3apaxeHHs Bipycamu 3 BiSJaneHoro cepeepa, MiAKMKOYEHOro A0
BHYTPILLHLOI Mepexi Ta O0OMIHIYMCL iHGIKOBAHUMW LaHWUMK 3
cepeepamu nporpam Ta 6as AaHuXx.

3acobu aHTMBIPYCHOTO 3aXUCTy MOBWHHI 3abe3anevyBaTh 3axucT Bif,

WKIANMBMX NpOrpaM  CepBepiB | pobOYMX CTaHUii  KOpUCTyBayiB Ta
aAMIHICTpaTOpiB, @ TaKOX 3aXMCT LUMIO3IB BXOAY / BMXOLY 30BHILLHBOMO B
mepexy [MpasaiH H.B., 2013].

3acobu aHTWBIpyCHOrO 3axucTy MatoTb 3abesnevyBaTv HaCTyMHWNA

(byHKLioHan:

v/ aHTUBIpyCHE CKaHyBaHHS Ha OCHOBI MUCLMOBOTO Ta E€BPUCTUYHOTO
METO/B;

v’ PE3NAEHTHWUN aHTUBIPYCHUIA MOHITOPUHT;

v/ BnoKyBaHHs CKpUNT-BipyCiB (MaKpoBipyciB, javascript-Bipycis);

v/ aBTOMaTW4YHe OHOBMEHHA aHTUBIPYCHWX 0a3 3  MOXIMBICTIO
BMKOPUCTAHHS AEKINbKOX MKepen NOHOBEHHS;

v/ nepesipKka BCbOro BXiAHOIO i BUXiAHOMO Tpadiky;

v/ 3axuCT Bif iHTEpHET-(hanbcudikalLil, METO SKUX € OTPUMaHHS
iAEeHTUDIKALIMHUX faHWUX KOPUCTYBAYIB;

v’ 0OMexeHHs MpaB KOPUCTyBaya NpW 3yNUHLi BUKOHYBaHWX 3aBfaHb
Ta 3MiHM HanalTyBaHb aHTUBIPYCHOMO NPOrpamMHoro 3abe3neyeHHs:;

v/ BigNpaBneHHs 3 [03BOMy KOpWUCTyBa4ya nNigo3pinux channis Ha

eKkcnepTu3y B aHTUBIpYCHY nabopatopilo.
PO3MOBCIOMKEHUMN MEXaHi3MaMW AN KOMMAEKCHOTO  3aXMCTY Bif

LUKIANMBOTO KOAY € HACTYMHi:

v

v

LieHTparni3oBaHa YCTaHOBKA Ta BMAANEHHS KOMMOHEHTIB CUCTEMM
aHTUBIPYCHOI  3aXMCTy AN €(EKTUBHOMO KOHTPOMIO CUMCTEMM
3axucTy;

LeHTpaniaoBaHe aAMIHICTPYBaHHS1  KOMMOHEHTIB  CMCTEMW  AJ1S
3aCTOCYBaHHS €AMHOI NOMITUKM aHTUBIPYCHOI 3aXWCTy Ta NErkocTi
ynpaBniHHS KOMMEKCOM;

LleHTpani3oBaHuii  MOHITOPUHT  AiSiNbHOCTI  3ac06iB  @HTMBIPYCHOI
3axuCTy AN onepaTuBHOI peakwii Ha BipycHi enigemii, cknagaHHs
3BITiB Ta CTATUCTUYHOI iHGhopMaLLii Npo pobOTY CMCTEMM 3aXMCTY;
LieHTpani3oBaHuii kapaHTUH Nigo3pinux abo 3apaxeHnx daiinie ans
aHanisy Ta 30epexeHHs 3apaxeHnx aiinis 3 LiHHOK iHhopMaLieto
Ta NoAarbLUWM BiBHOBMEHHAM;
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v’ BWKOPWUCTAHHS  CEpBEPIB  OHOBMEHHS Ta  KepyBaHHA, IO
BUKOPUCTOBYIOTLCA  AN1  THYYKOCTI  3aCTOCYBaHHA  aHTUBIPYCHOI
NOMITUKW Ta NiABMLLEHHS HaAINHOCTI CUCTEMU 3aXUCTY.

MigcucTema  3axucty Big  LUKIANMBOTO  KOZYy B MYNbTUMOLANbHUX
iHTENEKTYanbHUX TPAHCMOPTHUX CUCTEMAX IHTErPYETbCA 3 HACTYMHUMU
nigcucTeMamu:

v/ nigcuctemolo  3abe3neyeHHs KOMYTOBaHOI  iH(bpacTpykTypu Ta
Be3npoToBuX Mepex Ana GnokyBaHHs 3abpyaHEHWUX By3NiB 3 METOH
3anobiraHHs MOLUMPEHHIO BIpYCHOI enigemii Ta Byanie, WO He
BiANOBIAAKTL NONITUL iHpOpMaLiinHOT Beaneku;

v MIOCUCTEMOK ~ MDKMEPEXEBOro  eKpaHyBaHHs B Linsx
nepeHanpaBneHHsl NUWe NOTeHLinHO HebesneyHoro Tpadiky Ans
aHTUBIPYCHOI NEPEBipKK, TUM CaMuM BanaHCyloun HaBaHTaKEHHSA Ha
3acid MOTOKOBOI  aHTMBIPYCHOI  chinbTpauii Ta  OnokyBaHHs
Hebe3neyHMX 30BHILLHIX PECYpCiB;

v nigcuctemoto  3abesneyeHHs  6e3nepepBHOCTI  (PYHKLIOHYBaHHS!
3acobiB  3axuCTy, B LiMsSIX PE3EPBHOTO  KOMilOBaHHS  3acobiB
KOHdpirypauji 3acobiB aHTMBIPYCHOI 3axMCTy Ta aHTUBIpyCHUX 6a3 i
OnepaTMBHOrO BiJHOBNEHHS pPOOOTM aAHTMBIPYCHOI CUCTEMW Y
BUNaJKY BipycHOI eniaemii;

v NiACUCTEMOK MOHITOPUHIY Ta YNpaBMiHHA iHUMAEHTamMu, Ans
onepaTuBHOI aHaniy iHUMAEHTIB BipyCHOrO 3apaxeHHs, ix 0Bpobku,
OMOBILLEHHA BIANOBIZaNbHMX OCIO Ta CknagaHHs 3BiTiB Npo poboTy
cucTemm.

BucHoBku

[ocnigxeHo NOTEHUMHI cnocobu NPOHMKHEHHS BipyciB Ta 3acobu
AHTMBIPYCHOTO 3aXUCTY, L0 A03BONAKOTL 3a0e3neynTi 3aXMCT Bif LUKIANMBMX
nporpam; AOCAIMKEHO MeXaHi3Mamu AnA  KOMMMEKCHOro  3axucTy Bif,
LUKIANMBOTO KOAY B iHdhopMalinHnx cuctemax MITC

Nitepatypa

VHmennexkmyarbHble MpaHCNOPMHble CUCMEMbI X€eIe3HOA0POXHO20 mpaHcnopma (0CHO8b!
UHHOBAUUOHHBIX mexHonoeul) [Tekcm]: nocobue / B. B. Ckano3y6, B. 1. Conosbes, 1. B.
XKykosuukutl, K. B. londapos. — [1.: M30-80 [JHenponemp. Hau, yH-ma X.-0. mpaHcn. umM. akao.
B. JTazapsHa, 2013. - 207 c.

lpasdux H.B. B3aumodelicmeue pasnuyHbix udog mparHcnopma e y3nax / H.B. [pasduH,
B.A. Heepell. — Murck: Bbiweliwas wkona, 1997. — 289 c.
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ANALYSIS OF USING NOSQL DBMS SPECIFICS
Kuzochkina A.Q., Shirokopetleva M.S.

Kharkiv National University of Radlio Electronics, anna.kuzochkina@nure.ua,
marija.shirokopetleva@nure.ua

In this article we described the main characteristics and types of
NoSQL technology while approaching different aspects that highly contribute
to the use of those systems.

The main goal of NoSQL databases is to provide additional
functionality, in contrast to relational systems. There are several popular
NoSQL databases which are usually considered before other NoSQL
alternatives. Several of these databases were studied - Aerospike,
Cassandra, MongoDB, OrientDB.

Based on the literature analysis [DB-Engines Ranking, 2018] special
software to test and compare the speed of access to the data of the selected
NoSQL DBMS was developed. The specificity of subject areas and problems
were taken into account for the analysis of performance.

Finally, we can draw the following conclusions and advices in which
situations each of the NoSQL DBMS will be preferable and will show its best
side.

Key-value can be used for:

v" caching - fast and frequent data storage for future use;
v"live update of information — applications using states.

Bigtable-like DBMS are better for:

v' storage of unstructured, semi-structured data;
v’ scaling.
Document-oriented DBMS are preferable for:
v" nested information;
v' support for JavaScript - communication with other applications via
JSON.
Graph model DBMS are suitable for use:
v" working with complexly related information;
v modeling and supporting classifications.

References

-[DB-Engines Ranking, 2018] DB-Engines Ranking: Knowledge Base of Relational and NoSQL
Database Management Systems, 2018 Access mode: http://db-engines.com/en/ranking.
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YOK 004.652:004.85

PO3WWNPEHHA ®YHKLIIOHAIY CASE-3ACOBIB
NPOEKTYBAHHA BA3 JAHUX

Mazypoea 0.0.

XHYPE, oksana.mazurova@nure.ua

MpoekTyBaHHA 6a3 gaHux (B[) € 0aHMM 3 HanbINbL BigNOBIAANLHMX
3aB[aHb, NOB'A3aHUX 3i CTBOPEHHAM iHpopMaLiHuX cucteM. ETanu aHanisy
Ta KOHUenTyanbHoro mogentoBaHHa (KM) € poctatHe0 TBOPUMM Ta
TPyAOMIiCTKMM  npouecom, 6o Bkmoyae 0BpobKy BenuKoi  KinbKOCT
HeCTpyKTypoBaHux TekcToBux AaHux. CyyacHi CASE-3acobu npoekTyBaHHs
B[l He nigTpUMyIOTL Li €Tanu, OTXKe, iX SKICTb BENbMU 3aneXuTb Bif 3HaHb Ta
AocBigy npoekTyBanbHuka B,

MoHATTA CyTHOCTI Ta aTpubyTW NPUCYTHI B OMMUCaHHI Maibke Ycix
cknagoBux KM. Ha ix OcHOBi MOxHa onucatu iHchopmaLiiHi notpebu
KopucTyBaya, AOKYMEHTOOOIr cucTemMu, OOMEXEHHS LiNMICHOCTI, iCHYtoYi
anropuTMiYHMX 3anexHocTend Ta iHwe. [lposeaeHo bopmanisaviio eTany
KOHLIENTyanbHOr0 MOZENtoBaHHA 0a3 [aHuX LUNAXOM  MaTemaThyHOro
OMMCaHHA CKNNaAoBUX MOZEN Ta iX 3B'A3Ky 3 CYTHOCTAMM Ta aTpubytamu 6asm
paHux. MarematuyHa MoAenb  [OMOBHEHA  CTATUCTUYHOK  MIpOH0
3ycTpivyaemocTi cniB - TF-iHOeKCOM Ta BpaxoBye pe3ynbTaTh iHrBICTUYHOMO
aHanisy BXigHWX [OKYMEHTIB, LO ONUCYIOTb NpeaMeTHy obnacTb
MOZEnoBaHHA.  3anponoHoBaHa MOfenb  [03Bonse  hopmanisysati
NiATPUMKY Ha eTani KOHLENTYanbHOro MOAEMNIOBAHHSA 3 ypaxyBaHHAM JeKkceMm
BXIOHOTO [OKYMEHTYy B SIKOCTI CyTHOCTe Ta atpubyTie 0asn aaHux.
Po3pobneHo anroput™ NiATPUMKM, SIKIA MOXe OyTu peanisoBaHuii y cknagi
case-3acobiB NPOEKTyBaHHA 6a3 AaHNX.

Po3pobka case-3acobiB 3 (oyHKUi€0 NiATPUMKM NpoLecy aHanisy Ta
KOHLIENTyarnbHOr0 MOZEMNIOBaHHS MOMEriUMTb YBECh MPOLEC MPOEKTYBaHHS
B, 3pobutb #oro 6inblw opmani3oBaHUM Ta MEHL TPYLOMICTKUAM
NpoLEecoM.
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Cnocibs PO6OTHU 3 BIHAPHUMU JAHUMWU Y

CKPUMTOBUX MOBAX NPOIrPAMYBAHHA
Cokopuyk 1. I1.

XHYPE, ihor.sokorchuk@nure.ua

CKpunTOBI  MOBM MpOrpamMyBaHHS  LUMPOKO  3aCTOCOBYKOTLCA Y
CyyacHUX KOMM'IOTEPHWUX cucTemax. [lpoTe Hepiako B HUX BUHUKAKOTb
TpyAHoLLi npu poboTi 3 GiHapHUMKM faHUMK.

[ponoHyeTLEA CMocib, y Akomy ckpunT 06pobnsie He cami BiHapHi AaHi,
a MOJaHMIA Yy TEKCTOBOMY BMIMISLi onMC UMx AaHux. [ani ueit onuc
nepefaeTbCA Ha cnewjanbHUi NporpaMHUA MOAYNb - MOCTAPOLECOP, AKUNA
NepeTBOPIOE TEKCT y cami BiHapHi AaHi Ta nepepae ix aani. Ans 06pobku
BMKOPUCTOBYIOTbCS: MOBa ONMCY OiHapHWX [AaHWX, TEKCTOBI KOMaHAM
noctnpouecopa AnA  ynpaeniHHA ~ OOpoOKO,  TEKCTOBI  KOMaHau
nocTnpolecopa 4ns reHepaii LaHnx.

Y MOBi onucy BMKOPUCTAHO CTaHAAPTHI HOTALii JaHWX NPUAHATI y
MOLUMPEHNX MOBax MporpamyBaHHs. YWCnoBi faHi MOXyTb ByTu onucaHi y
Pi3HUX CUCTEMAX YUCTIEHHS.

KomaHau ynpasniHHA 0OpoBKOK A03BONAKOTL BCTAHOBUTM MOPSLOK
GaiTie y GaratobaiToBUX YMCMOBMX [aHMX, PO3PAAHICTb AaHWX, KOAOBI
Tabnuui Ansa nepekoayBaHHs TEKCTOBUX JaHMX.

MocTnpoLecop MICTUTL: MOAYNb NEPETBOPEHHS OnKCy B BiHapHi AaHi,
Kinbka  MiYMNbHUKIB  OaiiTiB  BUXIOHMX  [JaHMX, Kinbka  HE3aneXHWX
obumcntoBayiB PisHUX KOHTPONMbHUX CYM 415 BNIOKIB BUXIAHUX AaHUX, MOZYT
reHepaLii LOAATKOBUX AaHMX.

MapameTpu niunnbHUKIB, OOYMCMIOBaYiB, reHepaTopiB AaHuX, Ta
YNpaBMiHHS  HUMK, 34INCHIOETECS 3 [OMOMOMOK  KOMaHL  YnpaBniHHS
reHepauieto AaHux, WO [J03BONsie A0AaBaTM A0 OMOKIB  AaHMX  pisHi
KOHTPONbHI CyM, 3aMOBHIOBATW Ta BUPIBHIOBATW OMOKM BUXIAHUX AaHWUX [0
MOTPIBHOTO  KPaTHOrO  PO3Mipy AaHUMW  3reHEpOBaHUMKU 3 [OMOMOTOH
BCTAHOBNEHWX LUAOOHIB.

ABTOp BMKOPWUCTaB OMMCaHi PILUEHHS Y NMPOMMUCIOBUX KOMM'OTEPHUX
cuctemax [Cokopuyk, 2007].
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Mepenik BUKOpUCTaHUX mkepen

Coxopuyk LI, Komn'tomepua npocpama «Bumipiosanbho-o0uucnioganvbhuill
KOMNIEKC a6MOMamu308anol cucmemu 001Ky eHepeopecypcie Promenergy/E7»,
€8I00YME0 Npo peecmpayiio asmopcovko2o npaea Ha meip Ne 21713 6io 15.08.2007 p.

Y/IK 004.4:004.738.5(045)

BUKOPUCTAHHA HEMPOHHOT MEPEXI NA AUCNETYEPUSALIT
BUPOBHULITBA

KysHeyoe O.B., Kicnasi A.l'.

XHYPE, oleksii.kuznetsov@nure.ua

BukopucTaHHs  Heipomepexesux  Mopernei B 3ajavax
JucneTyepusalii  BUKOHAHHA  3aBAaHb Ha 6araToHOMEHKNATypPHMX
NiNPMEMCTBaX  MOXE CYTTEBO MONErMUTM MPOLEC NnaHyBaHHS poboTU
TEXHOMOTYHNX NaHOK.

3okpema, onepaTvBHE YNpaBMiHHA PEMOHTHUM  BMPOOHMLITBOM
notpebye MOCTINHOI HAsBHOCTI aucneTyepa Ans NPUAHSTTA 3aMOBIeEHb i iX
PO3NOAINEHHS Cepef BMKOHaBLIB. 3anponoHOBaHMiA B AOMOBILI NpOrpamHuiA
Heilpomepexesuit  moaynb  «Neurodisp-m»  [03BONSE  4acTKOBO
aBTOMaTU3yBaTU C(OYHKUiT AucneTyepusalii 3a SOMOMOrON BMKOPUCTaHHS
OHNalH cepBicy 3 ApyKOBaHUM BBOZOM. BignosigHa mogens aucneTtyepusauii
opmyeTbCA 3a MpuHUMNaMu nobynoBM DaraTowapoBOro MepcenTpoHy.
KinbkicTb BXigHMX HEMpOHIB NobyaoBaHOI HepoMepeXi BiAMOBILA€E KiNbKOCTI
cniB y CrMOBHUKY npeAMeTHOi obnacTi (cnewianisoBaHOro PEeMOHTHOrO
pagioenekTPOHHOTO BMPOBHWLTBA). KinbKiCTb BUXIAHWUX HEPOHIB BianoBigae
KiNbKOCTI  BUKOHABLjB, ceped SKMX MOTPIOHO PO3MOAINUTA 3aMOBMEHHS.
PoaMipHiCTe  Ta  KinbKiCTb ~ NPUXOBaHMX  CrOIB  BKU3HAYAETLCH
ekcnepumeHTanbHo. O4eBMAHO, WO CneLianiaoBaHuii TEMaTUYHUA CHOBHUK
Aana nobyfoBM HEWPOHHOI Mepexi He MOBMHEH BKMKOYaTW BCi CroBa
npeameTHoi obnacti, abo Bci cnoBa nonepegHix 3amoBneHb. Ans ix
cinbTpauii nepenbayeHo 3AINCHEHHA nonepeaHbOi MPOLEAYPU CTEMMIHIY
cniB AnA 3HaXOMKEHHS OCHOBM CMiB ANA 3afiaHWX MOYaTKOBO TEPMiHIB.
OcTaToO4HO OTPUMaHWA CrIOBHUK MOXe OYTW BMILLEHWIA B AeKinbka TucsY
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CniB, WO [03BONSAE OMEpPaTMBHO OMpaLbOBYBATU AaHi MpU BUKOPUCTaHHI
3anpornoHOBaHOTO NPOrPaMHOT0 MOZYNS.

YK 004.415.25

KEPYBAHHA OBNIKOBUMW 3ANUCAMU B CUCTEMI
ENEKTPOHHOI OCBITU HA BA3I OFIICE 365

Kpamap FO.M.,MenbHu4eHko A.B.
HTYY «KTl im. lzops Cikopcekozoy, artemxl@gmail.com

CbOrogHi CUCTEMM  ENEKTPOHHOI OCBITW  CTaloTb Bce  OinbLu
3atpebyBaHUMKM B CyyacHux yHiBepcuteTax. OpHUM i3  pilleHb npu
pO3B'A3aHHi MpPoOMeMM CTBOPEHHS NOLIOHOI CUCTEMM € BMKOPUCTAHHS
nnatcpopmu Office 365 [1]. Mnatchopma Hagae TEXHIYHY Ta nporpamHy 6asy
AN BUPILLEHHS 3aga4 0BMiHY iH(bopMmalLlieto Ta AOKYMEHTaMM, MilaHyBaHHA
3ycTpivei, cOopiB Ta Hapag, CTBOPEHHA Ta AOCTaBKM ajpecaram HOBWH,
MOBIZOMIIEHb, OrOMOLLEHb Ta BUKOHAHHS iHLUMX 3aBAaHb.

PospobneHa cuctema € BeD-YaCTMHOW, SKY  NPOMOHYETHCA
BUKopuctTat Ha cTopiHyi canty Office 365 SharePoint. Opnielo 3
HaBaXMNMBILLMX BNACTMBOCTEN BEO-YACTUHM € 3aXMCT Bifl HECAHKLOHOBAHOMO
poctyny. [Ina Luboro opraHisoBaHO NpPOTOKONM aBTEHTUIKALLT 3@ LONOMOrOH
cxemn OAuth Ta cepsicy Azure Active Directory.

API
SharePoint
online
Azure Active

BeG-uatuna  [¢ > Directory
OAuth 2.0

Puc 1. Cxema B3aemogiji Be6 yacTunm 3 cepaicamu Office 365

Mpw po3pobui cuctemu Byno CTBOPEHO 3pYy4HNN iHTEPENC KepYBaHHSA
rpynami CTyAEHTIB Ta iMNopTy cTyaeHTiB 3 Tabnuui Excel. PospobneHa
cucTeMa [I0NOBHIOE MOXIMBOCTI aAMiHICTPYBaHHA CTAHAAPTHOMO KOMMOHEHTY
Office 365 i cTae B Harogi mpu CTBOPEHHI rpyn Ta 3aBedeHi i BMBEAEHi

47



KOpPUCTYBaYiB XMapHOrO OdiiCy NakeTHUM C€nocobom, TOOTO BenUKUMU
rpynamu.
Jlimepamypa
1. Office dna HagyanbHux 3akmadis. [EnexmporHull pecypc] — Pexum docmyny
https://products.office.com/uk-ua/student/office-in-education — [lama docmyny :
TpaseHb 2018. — Ha3sea 3 expaHa.

YK 004.415.25
MEPEXEBA CUHXPOHI3ALIA NPOrPAM
BIAOAJIEHOIO KEPYBAHHA
Xudens C.0O.

XHYPE, serhii.zhydel@nure.ua

Mpn cnpobi peanisyBaT BigAaneHe KepyBaHHS TUM YW iHLIKM
NPUCTPOEM NOCTaE 3ajadva nepepadi Ta BiATBOPEHHS CTaHy MPUCTPOK Ha
Kepytouomy Komm'toTepi. 3a3Buyan, Mepexa, KO nepefalTbcs AaHi Npo
pobOTy MPUCTPOID, TAKOX Haknagae CBOi obMexeHHs Ha anroputm. Cepen
HWX TaKi:

v’ obMexeHWi po3mip nakeTy (Mana nponyckHa CPOMOXHICT);

v' He BCi NaKeTu MOXyTb OYTU AOCTaBNEH (MOMUMKI MEpeXi);

v naKkeTu MOXYTb [LiNTM He B MOPSAKY BiANpaBneHHs (0COBNMBOCTI
kaHany nepegavi AaHux);

v/ NaKeTu NPUXOASATb 3 3ani3HEHHAM (BENUKA BiACTaHb).

CborogHi icHye 6arato mMeTogjB, WO A03BONANTL BUPILLYBATK 3aaaui
CMHXPOHi3aLji, NpoTe Maiike 30BCiM HE NpeLCTaBNEHi piLLEHHA Liei npobnemu
3 BMKOPUCTaHHAM iHCTPyMeHTy ansa pobotu 3 2D ta 3D popatkamu Unity
UNET. Mpu BupiWeHHI Takux 3agady 3BWYAHO CMMPAKTbCA HA MEBHI
anropuTMn Ta 0coBNMBOCTI MepeXi, ski MOXXHa BMKOPUCTATU MPW CTBOPEHHI
BRacHuX pilleHb cuHxpoHisauii [Source Networking, 2018].

[ina BipganeHoro KepyBaHHA cumynsuielo asTo ByB po3pobneHuii
[0JaToK ANd MepexeBoi CUHXPOHI3aLji, Lo BUpilLyBaTUMe 3adadi JOCTaBKM
MoBiZOMIEHb 3 CUMYNALT BigAaneHoro NPUCTPO A0 KEPYIOHYOro KoMM'loTepa
Ta Hasad, a TaKkoX BMKOPWUCTOBYBAaTMME IHTEPMONALIID ANA NNABHOMO
Bif0OpaXeHHs 3MiHy CTaHy pyxoMoi MOAENi Ha KEpYKHOMY KOMM'toTepi.
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Po3pobneHe nporpamHe 3abe3neyeHHs [O3BONSE BUKOPUCTOBYBATM
GaratonnatcopmoBuit  iHCTpymeHT Unity B sKocTi cepegoBuwa Ans
HanucaHHs Nporpam BiAAaneHoro kepyBaHHs.

Nitepatypa

[Source Networking, 2018] Source Networking [EnekmporHull pecypc] — Pexum
docmyny : http://developer.valvesoftware.com/wiki/Source_Multiplayer_Networking
— [lama docmyny : TpageHb 2018, — Hasea 3 ekpaHa.

TIME SERIES FORECASTING WITH NEURAL
NETWORKS

Ponomarenko O.A., Dudar Z.V.

Kharkiv National University of Radio Electronics,

oleksandr.ponomarenko1@nure.ua, zoia.dudar@nure.ua

This article describes approaches of forecasting and predicting time
series using artificial neural networks.

Based on the analysis of literature [resourcel , 2014], we can conclude
that neural networks with direct propagation (feedforward networks) and
Elman networks are well suited for predicting time series.

Training based on incoming data samples is a characteristic feature of
neural networks. In case of time series [[resource2 , 2004]], a standard
approach can be applied for training. All data sets will be divided into three
groups: teaching, validation and test. The teaching data set is intended to
adjust the synapse coefficients of the networks. The validation data set is
needed to select the best trained networks and/or to determine when to stop
training (this step is also needed to prevent overtraining of network). The test
data set is necessary for the final check of the trained network.

However, data alone is not enough to train the network. You also need
a function that determines network prediction error. For the prediction of time
series, the traditional root mean square error is ineffective. This is occurring
because the same direction of the forecast and the real value is usually more
important, than proximity of the forecast to the actual value.
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As result, we can conclude that time series are extremely useful both
in financial and scientific matters, forecasting wide range of processes, from
currencies to weather. And neural networks, provide ample opportunities for
optimizing time series forecasting.

References
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[resource2, 2004] USING OF NEURAL NETWORKS FOR FINANCIAL TIME
SERIES.  [Electronic resource] — https://cyberleninka.ru/article/v/primenenie-
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YOK 004.415.25

CUCTEMA NMIATPUMKM BIPTYANBHOIO AIANIOr'Y B
ANCTAHUIMHUX HABYATNIbHUX KYPCAX

InapioHoe 0.€., Koncmanmuroe A.B.,By3ukina T.B., Pyds B.M.

KHY imeni Tapaca [Llesuetka, oleg.ilarionov@knu.ua

XOY OHMaiH-KypcW 3pobunyM HaBYaHHS LOCTYMHAM ANS MIrbAOHIB
noaen no BcboMy cBITY, gocnimxkeHHs [Parr C. , 2018] nokasanu, Lo Tirbku
Brm3bko 7% CnyxadiB Bif 3apaxoBaHWX Ha Kypc (PaKTUYHO 3aBEPLUYKTH iX.
HesBaxatoun Ha rnobanbHy LudpoBisaLlito kopucTysadi y «Beb-ayauTopisx»
BigUYyBalOTb AMCKOMAOPT B HACMIAOK BILCYTHOCT MIATPUMKM Ta 3BOPOTHOrO
3B'A3KY 3 NekTopoM. Lleit po3puB fonomaratoTb LonaTth CUCTEMW MiATPUMKA
BipTyanbHoOro fjanory — 4at-60Tu, ki GOYHKUIOHYIOTb SIK  HaBYamnbHi
acucteHTu. Yat-60T npepctasnse coboto nporpamy, sika Moxe obMiHIBaTUCS
MOBIZOMIEHHAMM 3 KOPUCTYBAYaMK, iMITYHOUM NOBESIHKY NoAMHW. 3a3Buyail
ue pobutbcs uyepes Oyab-Aaky nnatcopmy OOMiHY MOBIGOMMEHHSMY,
Hanpuknag, Facebook Messenger, Slack, Telegram abo Viber. Ha cborogHi
iCHYKOTb TOTOBI PilEHHsI 3i CTBOPEHHSI iHTENeKTyanbHux Yat-6otie - IBM
Watson, Wit.ai, Microsoft Bot Framework [Chatbot survey, 2017], Dialogflow,
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Microsoft Language Understanding Intelligent Service (LUIS), Recast.ai Ta
iHLL.

[nsa opranisauii Yar-60Ty B CMCTEMI AMCTaHLiiHOrO HaBYaHHs Moodle
obpaHo Dialogflow. 38'asok mix nnarcpopmamu Dialogflow Ta Moodle 6yno
OpraHi3oBaHo 3a LOMOMOro 0BMiHy MOBIZOMNEHHAMU Ha ocHoBi Telegram.
Hapasi npoRoBXYyeTbCS HaBYaHHA HelpoHHoi Mepexi Dialogflow ans
MIZBULLEHHA  SKOCTI  PO3YMiHHA  3anuTiB.  BMKOpUCTaHHA  BipTyanbHUX
NOMiYHWKIB  [03BONMTL  peanisyBatn  UX-napagurmy messaging-as-an-
interface Ta nigBUWMTK piBEHb afaNTUBHOCTI AMCTAHLAHOI HaBYarbHOI
cucTemu.

Nitepatypa

[Parr C., 2018] Parr C. MOOC completion rates ‘below 7%’ [EnekmpoHHul pecypc] — Pexum
docmyny https://www.timeshighereducation.com/news/mooc-completion-rates-below-
7/2003710.articlettnode-comments — Lama docmyny : TpaseHb 2018. — Hassa 3 ekpaHa.
[Chatbot survey, 2017] Chatbot survey 2017 [EnekmponHul pecypc] — Pexum docmyny
http://mindbowser.com/chatbot-market-survey-2017/ — [ama docmyny : TpageHb 2018. —
Hasea 3 expaHa.

UDC 004.415.25

CONVOLUTIONAL NEURAL NETWORKS FOR
CAPTURING AND ANALYSING INFORMATION IN BIG

SPORT
Maksymenko D.V.

KhNURE, daniil. maksymenko@nure.ua

Big sport has a great amount of ~ tasks, which can be solved with
the help of machine learning algorithms and neural networks. However, there
are two factors which delay full implementation of such a technology in this
field. The first thing is the costliness of data mining and the second one is
conservatism of people who make decisions in sport. [ivars Namatévs, 2016] The
second problem is getting solved already, but another one has only some
theoretical solutions.
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Lots of information in sport is visual, so what about using a system of
static cameras at venues of the competitions and convolutional neural
networks? This type of artificial intelligence tools is usually used for image
and text recognition. Right now sport teams and clubs need big groups of
analysts in order to check captured video and photo footage, so only those
who have large budgets use advantages of data science. Using artificial
neural networks can allow even small clubs improve their results. Machine
learning can help calculate the chance of a goal, number of controversial
situations, like offsides in football, etc. A similar solution was used by German
national team and helped them to improve the ball obsession from 3.2
seconds to 1.1. Moreover, this technology can be used instead of referees,
because ANNs are getting faster now and a good dataset can make their
output much more accurate.

References

Ivars Namatévs, Ludmila Aleksejeva, Inese Polaka “Neural Network Modelling for Sports
Performance Classification as a Complex Socio-Technical System”, De Gruyter vol. 19 pp.45-
52, Dec. 2016

YOK 004.415.25

3ACTOCYBAHHA METOlY POMODORO TECHNIQUE B
CUCTEMAX HABYAHHA

Wupokonemnesa M.C., llempeHko 1.FO.

Kharkiv National University of Radio Electronics, marija.shirokopetleva@nure.ua,
iryna.petrenko@nure.ua

IcHye Beaniy MeToauk, WO AONOMarakTb NPaBUIbHO PO3NopsLKaTMCA
yacom. OpHieto 3 HamnpocTiwux metoauk € “Pomodoro technique”. |aes
meToay Pomodoro technique nonsirae Ha po3buTTi poboTH Ha 25-XBUIUHHI
iHTepBanu («pomodori») i po3aineHi KopoTKUMKU Nepepsamu. Ha aaHwit vac y
BiZKPUTOMY AOCTYNi € 6arato MporpamMHKUX 3acTOCYBaHb, MPU3HAYEHUX ANS
BMKOPWUCTaHHSA [aHOi TeXHikW, ane (opmyBaHHs nepeniky cnpas — Le poboTa
KopucTyBaya.
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B cuctemax HaBYaHHS Ta TECTyBaHHSI (hOpMyBaHHS 06CAry 3aBAaHb
3a3BMYall 3a0a€TbCA BUKNaAaYeM, kUi OpMye HaByanbHi Matepianu. B
AKOCTI MpUKNaZy MOXHA HABECTU TEOPETWYHWA MmaTepian, HaBedeHWid y
KOHCMEKTax INeKLii, PO3AinM MOCIOHMKIB Ta KHXKOK, iHTEpHeT-pecypcu.B
CUCTEMAX HaBYaHHS, HaNpWKNad, B CUCTEMi HaBYaHHS MoBi 3anuTiB SQL,
MPOMOHYETLCSA CTPYKTYPYBaTW HaBYaNMbHUA MaTtepian 3a TakuM MPUHLMNOM:
00cAr KOXHOI TeMU BU3HAYAETLCS B KINbKOCTI TakuX iHTEPBaniB, a KOXEH 3
OnoKkiB HaBYanmbHUX MaTepianis MOBMHEH 3aBEPLUYBATUCA TECTOBUM
3aBAaHHAM 3 AaHoi niaTemu Ans qikcauii pesynbTaTiB HaBYaHHS. Takum
YMHOM, KOPUCTYBaY CUCTEMW MOXE 3a3farnerifb OLHUTM MiHiMarbHi BUTpaTK
yacy, HeoOXigHi Ans onaHyBaHHS [aHOi Temu, a B3arani Npy HaBYaHHI —
HaibinbLL epeKTMBHO BUKOPUCTOBYBATY Yac.

PospobnieHa Beb-cucTema Productivity tracker MOXe
BUKOPUCTOBYBATUCS SK OfHa 3 MILCMCTEM HaBYarbHOI CUCTEMM, 4O CKnagy
AKOI BXOAATb TaKOX | TPadWUiHi  KOMMOHEHTW 3  MoAuiKoBaHWUM
tbopmaTyBaHHAM HaBYanbHOro Matepiany.

BukopucTaHHA Takoro nigxody A03BOMUTL YiTKO MMaHyBaTW BUTpaTH
yacy Ha 3aCBOEHHA MaTepiany, WO Mae BENMKe 3HAYEHHs Npu
JUCTaHLiiHOMY, 3204HOMY Ta CaMOCTINHOMY HaBYaHHI.

YOK 519.7
ABTOMATUYHA CUCTEMA NOBYAOBK ABOMOBHUX
CNOBHUKIB
BaneHda H.A.

XHYPE, natalia.valenda@nure.ua

B panuin yac Garato AocnimKkeHb HanpaBneHo AN MOKpaLleHHS
cuctem HaraTOMOBHOTO iHGhOpMaLiiHOro nowwyky. Y Uil ranysi 3aranbHum
nigxo4oM € nepeknaj MOLIYKOBOro 3anuWTy Ha BCi LUinbosi mosu. Lle
30iCHIOETLCS 32 LOMOMOrOK ABOMOBHMX CIIOBHUKIB AN BXiAHOI Ta LiNbOBOI
moBW. [nA edeKTMBHOTO [ABOMOBHOIrO MOLLYKY ICHYBaHHS BigMNOBIgHWX
CMOBHWKIB MaE KIOYOBE 3HAYEHHS.
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Uepes po3maiTTs BigOMWX MOB i BENUYE3HY KinbKiCTb pecypcis,
HeoOXigHWUX Ans BUPOOHMLTBA ABOMOBHWX CIIOBHWKIB, DaxaHO 3pobuTi
npouec hopMyBaHHS aBTOMAaTM30BaHUM. BaxnuBow CknagoBoio MpoLecy
00pobKN TeKCTIB € 3acTOCyBaHHA MapanefibHuX KOpnyciB, ski LIMPOKO
BMKOPWUCTOBYIOTLCS B CTAaTUCTUYHUX METOLAX Nepeknagy.

MeTtoto uiei pobOTM € CTBOpPEHHS [ABOMOBHOMO COBHWKA, 3a
JOMOMOroK napanenbHux kopnycie i cuctemu iKnow [1] 3 BUKOPUCTaHHA
NIHrBICTMYHOI MOZeni f3nka, sika BOygoBaHa y cuctemy iKnow.

CucTema 0b6pobkn napanensHUx kopnycis 6asyeTbes Ha BUKOPUCTAHHI
mogynio iKnow 6asn panux Cache. [iBuryH cemaHTuuyHOro aHanisy iKnow
BMKOPWUCTOBYETLCS A4S aHanisy HECTPYKTYPOBAHWX AaHUX, AKi 3annCytoTbCs y
BUMMSALI TEKCTY.

iKnow 3abesneuyye 4OCTyn A0 HECTPYKTYPOBAHWX AaHMX, PO3AINSHOUHN
TEKCT Ha MOB'A3aHi enemMeHTW Ta BMPaxXOBYHOYM NEBHUA IHAEKC ANS LuX
enemeHTiB. CucTeMa AiNWTb TEKCT HA PEYEHHsl, a MOTIM JiNUTb KOXHE
PEeYEHHs Ha NOCMIZOBHOCTI MOHATH i BiAHOCHH.

Anroputm aHanisy npoBoAWTb 3iCTaBMEHHS BUAINEHUX OAMHULbL B
Koprnycax Ha pisHWX MOBax. Ha OCHOBi CTaTUCTWKM ANis CniB BUOMpPalOTLCS
HanoINbLL peneBaHTHi 3HaYEHHS.
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MixxHapoHOT HayKOBO-NPaKTUYHOT KOHepeHLji
IH)KEHepis NnporpamMHOro 3abe3neyYeHHs

TexHidHul pedakmop — Yebaniok O.B.

MaTepianu apyKyrTbCS 3a pefakLieto aBTopis.

[lignucaHo Jo apyky.

®opmar BuaaHHs 60x84/16. Ym.apyk. apk.-2,31. O6n.-Bug. apk.-2,5

Tupax np. 3amoeneHHs Ne 5550-3

[Dpykaphs MM «Braxkogpyk»

08130, Kuiscbka obnacTb, Kneo-CBATOLMHCHKMIA paiioH,

c. MetponaBnoecbka bopLuariska, Byn. LLleByeHko, 80

CsinouTso npo AepxasHy peectpauito Cepis A0 Ne 023145 sig 27.10.1999 p.
Ten. (044) 599 - 36 - 33;

E-mail: Blankodruk2007 @ukr.net

© HaujioHanbHui aBiaLiiHmit yHiBepcuTeT

95



