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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.

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].
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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 1d="f32af9db-669a-486d-a5a2-c66ebabOaf85"
name=""Actorl" isAbstract=""false" isLeaf="false'>

Then actor is linked with precedent “a”:
<association 1d="000dd500-e774-4754-b526-
9fea979b34al" isDerived="false"

isLeaf="false" isAbstract="false">

Precedent itself is stored in the next XML string:

<memberEnd 1d=""9elf21bl1-9d2f-4e56-b61e-304d50b96F35""
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
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. Transformation many to one
is realized by method Transform_many_one (string target).

15



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 ¢, 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 diagrams) and its
detailed representation, considering data streams (Communication
diagrams).
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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,
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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 ftranslation 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 all
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
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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.

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

Aelab]={xeR:a<x<bj.

If a=b, then Ais called a white number and if A e (—o0,+x), 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

Aela,a,] and Be[b,b,] are given GNs and k is a positive real
number, one defines additon by A+Be[a, +b,a,+b,], scalar
multiplication by:

kA e [ka,ka, ], etc.

Let us denote by w(A) the white number with the highest probability to be
the representative real value of the GN Ae[a,b]. The technique of

determining the value of W(A) is called whitenization of A. One usually
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defines w (A) =(1—t)a+th, with tin [0,1]. This is known as the equal

weight whitenization. When the distribution of A is unknown, one takes t = %

which gives that w (A) = 2 . b

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], BE[75,
84], C* [60, 74], D*€[50, 59] and F=[0, 49]. Let na, ng, Nc, Np and ne 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

M =1[nAA+ n,B +n.C +nyD +n.F]
n
Since n,A e[85n,,100n,],n,B €[75n;,84n,],n.C [60n.,74n.],
n,D €[50n,,59n, ] and n.F e[0n,,49n, ], we have that M e[m,,m,],

with m, = %[85nA +75n, + 60N, +50n, +0n.. | and

m, = %[100nA +84n, +74n, +59n, +49n. | .

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
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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, etc.).
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 equal to mi. Therefore, since w (M ) L ; M, , 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 G; and G, in a common mathematical test involving the
solution of MM problems:

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 G; and G, respectively,
which are approximately equal to

M, = i[zoA +15B + 7C +10D + 8F | €[62.42,79.33] and
' 60
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M, = 8—15[20A +30B +15C +10D +10F | € [62.42,78.94] . Therefore

w(M,)

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

N 62.94-; 78.94 ~70.94.

<2 D 7088 and w(m,)

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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Introduction

Systematic review of data transition process in computer networks allows to
summarize existing knowledge and simplify further development of new
network protocols, technologies of data fransitions and other software
engineering tasks [IEEE 802.2, 2011], [[EEE 802.3, 2012], [IEEE 802.11].

There are few papers addressed to systematize data about transition
process in computer networks, for example [Chebanyuk, 2012].

But other aspects of computer networks functioning remain without proper
attention. But today there are many data transitions standards that explain
hardware functioning theoretically.

Contribution of this paper

Absents of visual representation of computer hardware functioning become
a motivation for authors to perform domain analysis operation and prepare
visual representation of hardware functioning process. It is an initial
information for successful further software maintains and software models
transformation operation for architectural solutions designing.

Different operations of hub functioning are represented in Fig. 1.

A LAN switch is a device that typically consists of many ports that connect
LAN segments (Ethernet and Token Ring) and a high-speed port (such as
100-Mbps Ethernet, Fiber Distributed Data Interface, or 155-Mbps ATM).
The high-speed port, in turn, connects the LAN switch to other devices in
the network.
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When a LAN switch first starts up and as the devices that are connected to
it request services from other devices, the switch builds a table that
associates the MAC address of each local device with the port number
through which that device is reachable.

That way, when Host A on Port 1 needs to transmit to Host B on Port 2, the
LAN switch forwards frames from Port 1 to Port 2, thus sparing other hosts
on Port 3 from responding to frames destined for Host B. If Host C needs to
send data to Host D at the same time that Host A sends data to Host B, it
can do so because the LAN switch can forward frames from Port 3 to Port 4
at the same time it forwards frames from Port 1 to Port 2.

I I \ Works on 1 OSI level .

@epealer receives weak message signaD (Hub receives signal from port N) @ub receives signal from port N)

Repeater amplifies signal

Hub amplifies signal

G—Iub transmits jam signal to other por@

@epeater sends signal to the networD

G—[ub transmits signal to all ports except port N

Fig. 1. Activity diagrams operation of a hub and a repeater functioning

Whenever a device connected to the LAN switch sends a packet to an
address that is not in the LAN switch's table (for example, to a device that is
beyond the LAN switch), or whenever the device sends a broadcast or
multicast packet, the LAN switch sends the packet out all ports (except for
the port from which the packet originated)-a technique known as flooding.

Because they work like traditional "transparent" bridges, LAN switches
dissolve previously well-defined workgroup or department boundaries
(Fig. 2). A network built and designed only with LAN switches appears as a
flat network topology consisting of a single broadcast domain.
Consequently, these networks are liable to suffer the problems inherent in
flat (or bridged) networks-that is, they do not scale well. Note, however, that
LAN switches that support VLANs are more scalable than traditional
bridges.
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Conclusion

The visualization of data transition process in network hardware is
performed in this paper. Designed behavioral software models fully
correspond to rules of cognitive principles of convenient human
understanding introduced in paper [Chebanyuk and Markov, 2015].
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®OPMYBAHHA OIArPAMUA BUKOHAHHA 3ABOAHDb 3A
METOLOJOrIE AGILE
Xmaeea 10.B., Ydosenko C.I"., Yana J1.E
XHYPE, larysa.chala@nure.ua

OcTaHHIM 4YacoM OTpuUManu pPO3NOBCIOMKEHHS METOAM PO3paxyHKy Ta
MPOrHO3yBaHHSA ONTUMANbLHOI KifIbKOCTi PECYpPCIB AN BUKOHAHHSA I T npoekTis
3a wmetogonorieto Agile. B umx metogax MmawTb 6yTM BpaxoBaHi K
CTaHAapTHI MOKA3HWKW, L0 XapaKTepusylTb JIOACbKI pecypcu, TaK i
[OLATKOBI  MOKasHWKKM,  AKi  [003BOMSKOTH  MIABMILMTM  HAOMHICTb
npeacTaBneHHs pesynbTaTiB (¢hokyc-GhakTop, KinbKiCTb He3annaHoBaHOro
obcary poOiT, KinbkicTb pob0TH, L0 3anuIMnacs, 3a TWXHAMM, BiAMIHHICTb
OLiHOK 3aBaaHb) [K Rubin, 2012]. [ins gnHamiyHoro hopMyBaHHS fiarpamu
BUKOHAHHS 3aBAaHb 3a Metogonorieto Agile 6yB pospobnenun Web-
[OAATOK Ha OCHOBI CXeMW BUKOpUCTaHHS wabnoxis MVC, skuii gossonse
pO3ginATW AaHi, nojaHHs Ta obpobKy AiM KopuCTyBava Ha TpWU OKpPEMUX
KOMMOHEHTW: MOfenb, npefcTaBneHHs, Burnag [Kmaesa, 2012]. [Ho
CTBOPIOBAHOI iTEpaLlii kopucTyBay MOXe [odaT CMIUCOK MPOEKTHWX 3agau,
AKWA MICTUTb XapaKTepUCTUKM KOXHOro 3anucy. B xomi pospobku ans
peanisayii MVC Gynn cnpoeKkToBaHi rpynu Knacis: CepBiCcH, KanbKynsTopu,
CYTHOCTI, YTUMbHI Knacu, Knacu-penosutopii i KOHTponepu. BukopuctaHHs
CMpOEKTOBAHMX [PYM KNaciB Aae MOXMMBICTb BigoOpaXeHHs OB'€KTHO-
OpiEHTOBAHOI MOAeNi AaHWX B TpaguuinHi pensauiinHi 6asu aaHux. Agpom
nporpamHoi  peanisauii 3anponoHoBaHOi TexHomnorii € 6asa AaHux, fka
3bepirae iHopmauito, HeobxigHy ans nobymosw Aiarpamn nporpecy
po3pobku. BoHa MicTUTL iH(bOpMauito npo iTepauii, ki CTBOPHKIOTH
penosnTopin 4N NPOrHO3yBaHHA HesannaHoBaHoro obcAry 3aBhaHb i
NOXWOKM B OLiHLi 3aBAaHb.
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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.

DLs Format COd? Open Dev Design References
generation | Source tools
RAML YAML yes yes Good API first https://raml.org/
AP'. Mark limited yes Limited Design first https://apiblueprint
Blueprint down .org/
OAS JSON yes yes Good Existing APl | https://swagger.io/

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

27



YK 004.415.25

NMOPIBHAHHS PI3HUX TEXHONOTIA CTBOPEHHA |
BUKOPUCTAHHA WEB-CEPBICIB
Minosidos KO.0.

HYBiM Ykpainu, milovidov@email.ua

Ha CbOrofHilWHin [eHb iCHye Benuka KinbKiCTb  HEKOMEpUiMHUX i
KoMepLjnHux 3acobiB po3pobkn Beb-cepsiciB. Bci BOHM po3pisHsOTECS 3a
CTYyNeHeM MOBHOTM, MOXMMBOCTSM, YMOBaM MiLleH3yBaHHS, BUMOram [0
nporpamHo-anapaTHoro 3abeaneyeHHst i 7.n. MeTa JOCTIMKEHHS: HA OCHOBI
BWUCHOBKIB MOPIBHSIHHS Pi3HUX TEXHOIONIN 3i CTBOPEHHS | BUKOPUCTaHHS web-
CepBiciB, HagaTh KOPUCHY iHdopmaLito po3pobHukam, ski BaxarTb
peanisyBaT i po3ropHyTM cBoi web-cepsicn. O3bpoiBwMCh L€t
iH(bopMaLlieto, MOXHA 3pO3YMITW Ky TEXHOSIOIIO KpaLLe BUKOPUCTOBYBATH.
[MpoBeeHO TECTyBaHHS Yacy web-CepBiciB, CTBOPeHMX 3a TexHororieto .Net
i Java. Yac Bigryky npakTM4YHO O4HAKOBWN.

MpoeeaeHo 100 BunpobyBaHb i 0bBuMCreHO cepepHii yac poboTu web-
cepBicy, WO noBepTae 3anucu 3 opHiei Tabnuuyi B (6nm3bko 30000
3anucis). Axis NOMITHO NOCTYMAa€ETbCA 3@ YaCOM BUKOHaHHS web-cepicy. IIS
npautoe y ABa pasu WamaLLe.

MpoBegeHa cnpoba 3pobuTM TUCAYI OAHOYAcHMX MigKnlYeHb [0 web-
cepsicy. [aHui Tect nokasye, wo Apache Axis 6inblu CTikuin o baratbox
MiAKTHOYEHb.

MopisHtotoum TexHornorii .Net i Java wogo CTBOPEHHS i BUKOPUCTaHHS web-
CEpBICIB MOXXHa 3p0OBUTN HACTYMHI BUCHOBKM:

Web-cepgic, ctBopeHuit 3a gonomoroto .Net i posropHyTuit Ha web-cepsepi
[IS npautoe wenawe, 3a MeEHWWA Yac noBepTae AaHi, HiX web-cepsic,
peaniszoBaHuii 3a gonomoroto Apache Axis. Ane web-cepsic Ha IIS nporpae
Mo CTiNKoCTi A0 6araTbox NiaKMOYeHb.
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KNIOYOBI ACNEKTU B3AEMO[II BEB-CEPBICIB

Ckanosa B.A.
HAY, valentine.skalova@livenau.net

LlocnimkeHHs KITOYOBKMX acnekTiB B3aemopii Beb-cepiciB basyeTbcs Ha
OnMCi CTaHOapTiB, WO AO3BONAKTL 36epiratn iHhopmaLlilo Npo cepsick Ta
MEXaHi3MiB iX B3aemogji.

KntoyoBi cTaHOapTW, WO A03BONsHOTb 30epiraTh iHdopmalilo npo Beb-
cepsicu:
v' WSDL BuKopuCTOBYETbCS, LOB onmcaTi cyHKUii cepicy: ioro
TOYKY BXOAY, BXigHi napameTpy i pesynbTar.
v' XML BWKOPUCTOBYETbCS [N nepedadi 3HaYeHb MapameTpiB i
pesynbTaTiB poboTu cepsicy.
v SOAP BuKOpUCTOBYETBCA Sk mpoTokon obmiHy XML dpannamm
yepes Mepexy.
v HTTP BMKOPUCTOBYETLCS B IKOCTI MEPEKEBOrO NPOTOKONY.
Cxema B3aeMofii cepaicy Ta 3aCTOCYHKY npefcTaBreHa Ha puc 1.

/ "?1
&
& N
/ ,// N

// \\
3a CTO o SOAP sanut Beﬁ-Cepa[c
SOAP Cepsic1

BIANOBIOL

Puc 1. Cxema B3aeMogii cepaicCy Ta 3aCTOCYHKY

MexaHi3m B3aeMOAii CKNaaaeTbes 3 HACTYMHWUX KPOKIB:
v’ Beb-cepaic peecTpyeTbes WiHi (mpotokon HTTP).
v/ 3aCTOCYHOK 3BEPTAETLCA A0 LUMHM i3 3anuToMm Ta oTpumye WSDL
(Ha moBi XML) onmc cyHKLjioHany cepsicy.
v" Tlicnst UbOro 3aCTOCYHOK Mae NpsIMUIA AOCTYN A0 CEPBICY.
v [laHi nepepatotbest 3a gonomoroto SOAP nosigomneHb (3anutv Ta
Bignosigi, mosa XML)
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Y/IK 004.412:004.415.53 (043.2)
METOOUKA PO3PAXYHKY NOKPUTTA KOLY TECTAMMU

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

AKTyanbHa Ha cbOrogHi npobnema — puU3NKW, SIKi BUHMKAKOTL YHACMIZOK
HesikicHoro nporpamHoro 3abesanevenHs (M3) [Tharwon Arnuphaptrairong ,
2011]. BinbLu TOro He BCi NPOEKTU 3 po3pobku NporpaMHOro 3abe3neyeHHs
(N3) € ycniwHnmn [Janusz Laski nad William Stanley , 2009]. OgHa 3
FONIOBHWX MPUYMH iX NpoBamny — HeJoCTaTHS e(MEKTUBHICTb TEeCTyBaHHA
npoaykty [B. W. Boehm et. all, 1978].
[ns ouiHkK skocTi Kogy 6araTbox NPOEKTiB 3apa3 BUKOPUCTOBYKOTb METPUKM
nokputTa kogy (MIK). HauyacrTile BUKOPUCTOBYIOTHCA HACTYMHI METPUKY:
NOKPUTTS PSAAKIB, MOKPUTTA TiNOK, MOKPUTTS LUAAXIB. ICHYtoui nigxogm Ta
3acobm BUMIpIOBAHHS 4acTo He JaloTb LifiCHOI KapTUHK NPO peanbHuii CTaH
kogy [Janusz Laski and William Stanley , 2009].
[ins BUpileHHs npobremm NPONOHYETLCS PO3PaxoByBaTh 3BEAEHY METPUKY
3aranbHe nokputTs (TC) Ha ocHoBi NokpUTTS paakie (SC), NOKpUTTS FinoK
(BC) Ta nokputts wnsxis (PC):

TC=a*SC+b*+BC+cx*PC

pe a, b, ¢ — Barosi koediuieHTn, npu yomy a + b + ¢=1; SC - SC y
BigcoTkax; BC — BC y sigcoTkax; PC — PC y BigcoTkax.

Ha ocHoBi aHanisy pesynbTaTiB BUMipIOBaHb java NPOEKTIB BUSIBIIEHO, LU0
3HayeHHs PC - 25% Bin 3HaveHHss SC, a 3HaueHHst BC ctanosutb 80% Bia
SC. Ak pesynbTat otTpumyemo a = 0,16, b = 0,2, ¢ = 0,64.

Nitepatypa

[Tharwon Arnuphaptrairong, 2011] Tharwon Arnuphaptrairong. Top Ten Lists of Software
Project Risks: Evidence from the Literature Survey. IMECS International MulityConference of
Engineers and Conputer Scientistis. VOL 1, March 2011.-732-737pp.

[B. W. Boehm et. all, 1978] B. W. Boehm, J. R. Brown, H. Kaspar, M. Lipow, G. MacLeod,
and M. J. Merritt. Characteristics of Software Quality. North Holland Publishing Company,
1978.-524p.

[Janusz Laski and William Stanley , 2009]. Janusz Laski, Wiliam Stanley. Software
Verification and Analysis. An Integrated, Hands-On Approach - Springer-Verlag London
Limited, 2009.-205p.
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YK 004.9:412

KNIEHT-CEPBEPHA APXITEKTYPA HABYAJbHOI
NABOPATOPII 3 RICH KNIEHTAMU

Cokopyyk 1. I1.
XHYPE, ihor.sokorchuk@nure.ua

Ona HaBuanbHWx nabopatopin Moxe OyTW 3acTocoBaHa cucTeEMa
nobygoBaHa 3a KIiEHT-CEPBEPHOI0 MEPEXEBOID apXiTEKTYPOI i3 TOBCTUM
(Rich, Fat) knientom Ha 6asi GNU/Linux:

Ona pobounx Micub BMKOpUCTOBYHOTbCSH 6esguckosi poboui CTaHuii i3
30inblieHM  obcaroM  onepaTMBHOI  mMaMm'ATi, WO  NiATPUMYIOTb
3aBaHTaxeHHs i3 Mepexi 3a npoTokonom PXE.

Y nokanbHil Mepexi BCTAHOBMIOETbCS OAWH abo Kirbka —cepBepis, O
HaJaKTb KNiEHTam Taki CepBicu:

v/ 3aBaHTaxeHHs Ha poboui CTaHUii 3aBaHTaxyBaya onepauiiiHoi
cuctemu (Boot Loader) — dhepd, tftpd, pxelinux;

v/ 3aBaHTaxeHHs Ha poboui CTaHUii sapa onepauiiHoi cuctemu
(vmlinuz) Ta kopeHeBoro obpasy ¢pannosoi cuctemm (initrd abo
initramfs) i3 6a3oBum cuctemHum M3 - tftpd;

v/ HanalTyBaHHs onepaLiiHoi cuctemn Ha poboumx
cTaHuisx — dhepd, KnieHTCbKi ckpunTu bash;

v’ 3aBaHTaxeHHs pobo4yoro obpasy aitnoBoi CUCTEMM i3 OCHOBHUM
M3 - ftpd, httpd;

v pgocTyn ao gogatkosoro 13 Ta gaHux — nfsd;

v/ [AOCTYN A0 LieHTpaniaoBaHoro cxoeuLa Aanux — sshd, fuse.

Take pilleHHs Mae HW3KY nepesar, 30Kpema: LeHTpanisoBaHe
aaMiHICTPYBaHHs! NporpamMHOro KOMMmekcy, cnpolleHe obenyroBysaHHs 13
Ha poboumnx MicusX, LEHTpanisoBaHe 30epexeHHs iHdhopmMaLi, NOpiBHSHO
HEBENMKEe HABAHTAXEHHS HA MEPEeXy, MEHLLi BUMOMM A0 0BYMCIOBaNbHNX
PecypcCiB CEpBEPIB, Kpalle BUKOPUCTaHHS PECypCiB poboumx CTaHLin,
OnucaHe pileHHs BUKOPUCTAHO ANS HaBYanbHOi nabopatopii kadeapw
nporpamHoi iHxeHepii XHYPE.
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METO[bl OLLEHKW KAYECTBA MPOrPAMMHbIX
CPEACTB

Knroee E.N., puHeHko E.A., OmpoweHko B.T".

Yawe Bcero [ansg TPaKTOBKM KayecTBa mporpammHbix cpeacts (M1C)
ucnonbayetcs onpegenenue 1ISO 9001, cornacHo KOTOPOMY KauecTBO eCTb
«CTEMEHb  COOTBETCTBMS  MPUCYLLMX  XapakTepucTuk  TpeboBaHMsMY.
KayecTBO Kkoga MOXeT OnpefensTbC  PasfMYHbIMU - KPUTEPUSMA.
YBenuyeHune CrioXHOCTH U pa3MepoB COBPEMEHHBIX KOMMIIEKCOB MPOrpamm
Npu OAHOBPEMEHHOM POCTE OTBETCTBEHHOCTW BbIMOMHAEMbIX (DYHKLMNA
noBbICUNO TpeboBaHMs CO CTOPOHbI 3aKa34uMKOB W MOMb3OBaTENeN K WX
kayectBy 1 ©6€30MacHOCTM NpUMeHeHus. MCnbITaHHbIM  CpPeLcTBOM
obecneyeHns BbICOKOA 3GEKTUBHOCTI 1 KavecTBa (hyHKLMOHMPOBAHMS
nporpaMM M MPOrpaMMHbLIX  KOMMIIEKCOB  SBASKOTCH  MEXAyHAapOoaHble
cTaHgaptel. B HacTosiee Bpems HeOOCTAaTOMHO — (HOPManu3oBaHb
MeXaHu3Mbl  (POPMMPOBAHWS  3HAYEHWUI, ONPEAEnsIoWMX  KavecTBo
NporpamMMHOro  MpOAyKTa, Kak WX CnegyeT W3MepsiTb, CpaBHMBaTb C
TpeboBaHNAMM, OTPAKEHHLIMA B KOHTPAKTE, TEXHWYECKOM 3ahaHuu unu
cneyndukaumax. Hevetkoe AeknapupoBaHue B AOKyMeHTax Tpebyembix
3HAYEHU XapaKTepPUCTWK KayecTBa MPOrPaMMHbIX CPEACTB Bbl3biBAET
KOH(PMMKTBI  MeXZy 3akasumkamu ¥ paspaboTyukamn u3-3a pasHoi
TPAKTOBKW OOHMX W TEX KE XapaKTepuUCTUK. B CBA3N C 3TUM CTpaTernyeckon
3afaven B KM3HEHHOM LMKIE COBPEMEHHbIX WH(OPMALMOHHBIX CUCTEM
crano obecneyeHve Tpebyemoro kayecTBa NporpamMMHbIX cpeacTs 1 6a3
AaHHbIX. VICXOQHBIMMA AaHHBIMM U BbICLUMM MPUOPUTETOM NpK Bbibope
nokasatenen kayecta B GOMbLIMHCTBE CRy4YaeB SBMSIOTCA Ha3HaueHwe,
(YHKUMM 1 (DYHKUMOHaNbHas  MPUrogHOCTb  COOTBETCTBYIOLLErO
nporpammHoro cpeactea. OueHka kadyectsa [1C npoBoautcs Ha dasax
XW3HeHHoro uukna (Foct 28195-89, tabn. 1) u BknvaeT BbIbOP
HOMeHKNaTypbl NokasaTenen, nx OLEHKY 1 CONOCTaBNEHNE 3HAYEeHUN
nokasaTtenen, MONMYYEHHbIX B pesynbTate CpaBHEHMS C 6a30BbiMK
3HavyeHuamu. Obuwas oueHka kauyectea MC dopmmpyeTtcs akcneptTamn Ha
OCHOBaHMM MONYYEHHbIX 3HAYEHWI OLEHOK (hakTopa KayecTsa. [pn oueHke
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kayectBa [1C MeTogOM 3KCMEpTHOrO omnpoca cocTaensetcs Tabnuua
3HaveHun ba3oBbix nokasatenen kavectsa [C. B crangapte loct 28195-
89 oTmevaetcs, 4TO HeobxoguMble [daHHblE NS OUEHKU YPOBHS
pa3paboTku NporpaMMHOre mpogykra MoryT 6biTb CCHOPMUPOBaHbI NMyTeM
UCNONb30BaHUSA 3KCMEPTHOTO MeToda, MO3TOMY KaveCTBO NokasaTens
onpefenseTcs Kak yCcpeaHeHHas OLEeHKa 3KCMEePTHbIX BbiCKasblBaHuit. [ns
MOBbILLEHNS APPEKTUBHOCTM IKCMEPTHOrO METOAA NpegnaraeTcs ero
MOZepHu3aums 3a CYeT WCMONb30BaHUS anmnapaTta HevyeTKom noruku. Ha
OCHOBE annapata TeopuW HeyeTKoW norvku paspabotaHa npoueaypa
NPUHATUA PeLLeHNit B pacnibiBYaTbiX YCNOBMSX, KOTOpas MOXET ObiTb
“Cnonb3oBaHa Mpu ONpeaeneHnn 3HaueHuin OLEHOYHbIX anemeHToB MC u
KOTOpble MOXHO paccmaTpuBaTb kak TpeboBaHus — 3akasumka K
XapaKTepuCTKaM NPOEeKTUPYEMOro NporpammHoro obecneveHus. [JaHHble,
Nomny4YeHHbIE Ha OCHOBE MOAEPHU3NPOBAHHOIO JKCMEPTHOrO MeToAa, MOryT
OblTb WUCMONb30BaHbl B KAYECTBE ITANOHHbIX 3HAYEHU Npu OByyeHum
HenpoHHo cetn (TOCT 28195-89). OOyuyeHHas HeMpOHHas CeTb
UCnonb3ayeTcs B JanbHEMWeM Ans OLEeHKM ypoBHS padpabotku M3 nytem
CPaBHEHWS 3TANOHHbIX 3HAYEHWNA C (HaKTUYEeCKUMK AaHHbIMK. Bbirpyska
AaHHbIX W3 HEMpPOHHOM ceTu B oducHoe npunoxeHuwe Excel (naket
Cratuctuka) MoxeT OblTb MCMONb30BAHO AN pacyeTa HeobXOoAuMbIX
nokasaTtenen oueHku kavectBa 13 B cooTBeTCTBUM C MeToaukoi [oct
28195-89. B T1abnuue 1 npuBeaeHbl HEKOTOPLIE AaHHble, UCMOMNb3yeMble
Ans oueHku kavectsa paspabotkm 1C naketom «Cratuctukay. B kavectse
MCXOOHbIX AAHHbIX BbICTYNAKT OLEHOYHBIE SNIEMEHTHI.

Tabrnuua 1 OnucaHne OLEeHOYHBIX 3NIEMEHTOB

OLEeHOYHbIN 3neMeHT

Hanuune TpeboBaHuit kK nporpaMme no YCTOMYMBOCTU (DYHKLIMOHUPOBAHUS
MpW HaNM4MKM OLWNBOK BO BXOAHBIX AAHHBIX

Bo3amoxHOCTb 06paboTki OWKMBOYHbIX CUTYaLmiA

lMonHoTa 06paboTKM OLMBOYHBIX CUTYaLMIA
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Ha puc.1-2 aemoHCTpupyloTcs Tabnuubl, packpbiBalLWNE OCHOBHbIE
MONIOXEHNS1 UCMONb30BaHUA nakeTa «CTaTucTUKa» Mpy PeLleHnn 3apauu
OLEHKY ypoBHs pa3paboTku MC.
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1 MLF10-10-4 100000000 100.000.. 100000000  BFGS 16 CE Bwenorerra  Copmmace
2 MLP10:.94 94736842 100000 100000000  BFGS 14 Cum kea.. 3kenoderts  3xenode:
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Puc 1. Pe3ynbTathl 06y4eHnst HENPOHHOMN CETH
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Tabnuya npeacka3aHHed aHadeHnil ana Peayny
Beiboprn: Tectoean
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Puc 2. Pe3ynbTaThl npeacka3aHns v oLeHk1 ypoBHs paspaboTku M1C.

[ins pacyeTta KOMNMEKCHOrO nokasaTtens OLEeHKW kadecTsa paspabotkm MC
(Toct  28195-89), cdopmmpoBaHHble B nakete  «CrtatucTukay
pesynbTUpyIoLLMe OaHHble BbIPYXaloTca B OducHoe npunoxeHue Excel
(pnc.3).
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0,56 0,53 0,51 0,08 037 0,08 0,18 021 0,10 0,10 HeyaoBAETBOPHTENLH 0,27

0,17 0,29 0,16 0,26 0,18 0,27 0,51 0,18 0,18 0,30 HeYACBNETEORHTEALH 0,31
0,35 0,20 0,56 0,10 021 0,50 0,07 0,96 0,61 0,66 y40BNETEOPHTENBHO 042
0,41 0,65 0,36 0,98 0,99 0,86 0,99 056 0,70 0,61 xopowo 0,72
0,94 0,90 0,82 0,70 0,88 0,52 0,83 0,80 0,95 0,80 aTanuko 0,81
0,92 0,89 0,95 0,97 0,90 0,96 0,44 0,75 0,84 0,98 oTAHYHO 0,86
0,56 0,81 0,35 0,33 0,20 0,51 0,59 0,35 0,48 0,23 yLoBAETEOPHTENBHD 0,84
0,79 0,98 0,99 0,75 0,92 0,72 0,69 0,98 0,68 0,78 aTAnuKO 0,83
0,12 0,26 0,65 0,61 017 0,18 0,30 0,57 0,08 0,23 HeyaoBNETBOPHTENLH 0,32
0,98 0,70 0,84 0,76 0,56 0,93 0,85 0,87 0,39 0,69 xopowo 0,72
0,54 0,88 0,75 0,29 0,25 0,85 0,66 0,78 0,99 0,70 xopowo 0,67

0,04 0,97 0,19 0,87 0,19 0,25 0,14 0,19 0,27 0,17 HeyACBAETBORHTENBH 0,33
0,30 0,30 0,01 0,10 057 0,62 0,25 0,30 0,38 0,15 HeyAoBNETBOPHTENLH 0,30
0,10 0,21 0,72 0,40 017 0,15 0,67 0,19 0,10 0,20 HeyaoBNETBOPHTENLH 0,29

0,50 0,84 0,35 0,97 0,95 0,81 0,25 0,88 0,65 0,87 xopowo 0,71
0,62 0,69 0,98 0,32 0,64 0,50 0,12 0,23 0,27 0,04 yLo0BNETEOPHTENBHO 048
0,09 0,07 0,18 0,21 0,59 0,32 0,17 0,87 0,09 0,24 HeyAOBNETEORHTENLH 0,28
0,79 0,81 0,95 0,89 0,73 0,69 0,89 0,94 0,65 0,34 aTanuko 0,83
0,10 0,40 0,27 0,27 0,10 0,28 0,27 0,16 0,87 0,22 HeyaoBNETBOPHTENBH 0,29
0,96 0,71 0,99 0,22 0,66 0,76 0,82 0,73 0,48 0,75 xopowo 0,71
0,35 0,64 0,66 0,66 0,56 0,66 0,20 0,06 0,66 0,21 ynoBNETEOPHTENBHO 047
0,91 0,92 0,98 0,84 0,58 0,83 0,75 0,95 0,56 0,88 oTAHuHO 0,82
0,82 0,83 0,08 0,72 0,85 0,65 0,97 0,73 0,78 0,99 aTanuko 0,83
0,9 027 091 0,10 054 046 0,93 0,76 086 0,98 xopowo 0,68
041 0,09 0,69 0,97 0,82 0,15 0,12 0,55 093 0,07 yaceneTBOpHTENLHO 048
KOAMYECTED  CYMMA cp.apudm.
HEYLOBNSTEOPHTEARHO 8 2,391140909 0,208B92614
YAOBNETEOPHTENBHO 5 2292094134 0458418827
XOpOWo 6 4203369926  0,700561654
OTAH4HO 6/ 4981746759 0830291126
dakTop 0,572041055

—

Puc 3. PesynbTathl (hopMUpOBaHNs KOMMIEKCHOTO MokasaTens kayecTBa
pa3spabotku IC.
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