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Puc. 6. KopucryBanpkuii inTepderic 1uisi nepeBeIeHHs KOIITIB Ha OCHOBI TEXHOJIOT11 OJIOKUEHH

BuchoBku. B poGoti Oyno mpoBeneHO jaeTanbHUN po30ip TexHOJNOrii OJoKYeiH, 3a
JIOTIOMOTOO0 SIKOT MOKHA JIOCSTTH JICHEHTpaizamii 30epekeHHs JJaHuX Ta TOCWINTH 3aXUCHHM
0ap’ep 10 iX 3MiHEHHS, ajie B TOM ke 4yac 3a nmorpedu, 3poduTH mpouecu npozopumu. CTpyKTypa
OJIOKYEHH JIO3BOJISIE 3B’S3aTH BOEJWHO BCI KONMHM-HEOynb BHUKOHaHI TpaH3akiii. CTpykrypa
KOIMIOETHCSI HA BCI BY3NU (KOMIT'FOT€PH) CUCTEMH, IO JO3BOJISE KOKHOMY YYaCHHKY MAaTH
JIOCTOBIpHY 1H(OpMAIIiF0 PO BCl TpaH3akIlii 0e3 moTpedu oTpuMyBaTH ii 3 HEHTPaIi30BaHOTO
okepena. IlpoBeneHe AOCTIKEHHS IO3BOJSIE 3pOOMTH BHCHOBOK TPO TE, IO TEXHOJIOTiS
OJIOKYEHH € JOCUTh 3aXUIIICHUM Ta IHHOBAI[IHHUM 3ac000M 30epekeHHs 1H(pOopMaIii.
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METHOD OF TRANSFORMING ABSTRACT MODELS OF SOFTWARE
SYSTEMS INTO SIMULATION MODELS

Dorenskyi O., Drieiev O.
Central Ukrainian National Technical University

Abstract. As a result of the dynamic development of information technology and its active
implementation in all spheres of human activity it is necessary to create and apply software systems. It is
expedient and necessary to simulate them at the early stages of their life cycle. Therefore, the problem of
achieving simulation models of software systems on the basis of abstract models is solved in the article.
The achievement of simulation models of software systems on the basis of abstract models is solved by
transforming state models into equivalent automaton networks. The networks allow simulating asynchrony
and non-determinant of parallel independent events, conflicting interactions between processes, describing
typical situations in the systems as well as general dynamics of functioning of complex asynchronous
systems.

Keywords: software, state model, state-machine net, model of software system.
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METO/ HIEPETBOPEHHA ABCTPAKTHUX MOI[EJIEFI
IMPOI'PAMHUX CUCTEM B IMITAIINHI

Hopencbkuii O.I1., [Ipees O.M.
LentpanbHOYKpaiHCHKUI HALIOHATLHUN TEXHIYHUI YHIBEPCUTET

AHoranis. HacminkomM IuMHAMIYHOTO PO3BUTKY I1H(POpPMAIIHHX TEXHOJOTIH Ta iX AaKTHBHOTO
BIPOBAUKEHHSI y BCl Traly3i JIOJACBHKOi [iSUIBHOCTI € HEOOXiJHICTh CTBOPEHHS W BHKOPHUCTAaHHS
MPOrpaMHUX CUCTEM. € IOIIEHUM 1 HEOOXiTHUM iX MOJICIIOBAaHHS Ha PAHHIX CTaisX KUTTEBOTO LUKITY.
Tox y pobOoTi po3B’sA3y€eThCA 3amada MOOYIOBH IMITAIlIMHUX MOAENICH MpOrpaMHUX CHUCTEM Ha OCHOBI
abCTpakTHUX MOJIeNIel NIISIXOM TIePETBOPEHHS MOJEJICH CTaHIB y eKBIBAICHTHI IM aBTOMaTHI MEpexi, sKi
JO3BOJISIIOTE MOZETIOBAaTH ACHHXPOHHICTh Ta HEAETEPMiHOBAHICTh NapalieIbHUX He3aleKHUX MOMIMH,
KOH(DJIIKTHI B3aeMOMIl MiX IIpoIlecaMd, OMHCYBAaTH SIK THIIOBI CHUTyallil B CHCTEMax, TaK 1 3arajibHy
IUHAMIKY (DYHKITIOHYBaHHS CKJIAJHUX ACHHXPOHHHX CHCTEM.

Karwouosi ciioBa: nporpaMmHe 3a0e3neyeHHs, MOJIENb CTaHiB, Mepexa, MOAEb IPOTPaMHOI CUCTEMH.

Fast development and implementation of information technology in almost all spheres of
human activity has resulted in a dynamic process of developing the corresponding software. It is
the main form of IT support. At the same time, software is characterized by complexity, multi-
component nature, compliance with a number of severe and standardized requirements for
reliability, functional completeness, reactivity, adaptability, as well as the possibility for
improvement, scaling, etc. Thus, the software development process requires application of the
approach which will meet the established requirements [1]. Therefore, the task of simulation
modelling of software systems is very often set [2, 3]. It is carried out at the initial stages of the
software lifecycle (in the process of analyzing the requirements for the software, architectural
design, or detailed design), at which the software system is presented as abstract (design) models.
Consequently, it is necessary to develop the method of achieving simulation models based on
abstract (design) models of software systems.

The method of transforming abstract models of software systems into simulation models
consists of two stages: 1) representation of the state model of the software system by an initial
finite automaton; 2) conversion of the finite automaton to the automatic network which allows
realizing the process of simulating the functioning of the software system.

The life cycle of the software system described the state model transforms into the finite
automaton in the following way. To each element of the set of states SS of the state model MS
corresponds a single element of the set of states V of the finite Moore automatic machine A;

bijective mapping is defined: g5 :V — SS. To each element of the set of events SE of the state
model MS corresponds a single element of a set of input signals X of the finite automaton A;
bijective mapping Fxse : X = SE is defined. To each element of the set of functioning SH of the

state model MS corresponds a single element of the set of output signals Y of the A machine;
bijective mapping Fyg,:Y >SH. To each ordered pair ((se, ssj ), ssj)e Fsesss : SE x

xSSq. > SSg;  of the state model MS corresponds a single ordered pair
(z.vi)vj)e Fxy : XxV -V of the finite automation A; that is, the condition

Feesss (Fxse(2) Fyss (V)= Fyss(Fxy (7,v))  is  fulfilled. To each  ordered pair
(SS,Sh)e Fsesh :SS—SH of a state model MS corresponds a single ordered pair
(v,u)e Foy :V—>Y  of the finite automation A; that is the condition

Fsssh (Fuss (), Fysh(0)) = Fygn(Fyss (V) s fulfilled. To the initial state of creating Ssg of the
model MS corresponds the state v; €V of the finite automaton A; that is, according to the

expression Fyss(Vo)=5$Sg. To each element of the set of states SS$2¢ — SS,, of the state model
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MS corresponds a single element of the set of states V'cV of the finite automaton A: the
bijective mapping Ry gs :V'— SS°% is defined.

The final stage consists of achieving a simulation model. Each finite abstract machine can
correspond to an ordinary secure Petri net N 5 [2, 4]. The received finite-automation state model

A= (SS,SE,SH, Fsess FSSSh,SSO,SssaC), where SS is a set of states, SE is a set of events, SH

is a set of functioning, SSq is the initial state, SSy € SS, SSS¢ is a set of states, is transformed

into a corresponding automaton network of the N o = (BA, zA, FBAZ , FZAB, MOA) form.

Consequently, the suggested model provides the description and presentation of the
dynamic processes of software systems for simulation modelling, analysis and semantic
verification of their functioning. This will allow, in particular, achieving the appropriate indicators
of the reliability of the software systems being developed, reducing the resources for the creation
and implementation of the software. On the basis of N, it is possible to obtain the necessary

cases of using the system: any pathname from the initial position from the set BA to the end
position is the case of the system use.

As a result of the analysis of functioning N pq, the corresponding access tree of reach is

formed. Each of its nodes is classified either as boundary, terminal, duplicating node, or as an
inner one. Limits are the nodes that are not yet processed by the algorithm of operation N 5. After
processing they become either terminal, or duplicating, or internal.
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MOINYK 3B'SI3KIB 1 3AJIEXKHOCTEM VY JIAHUX 3 BEB-CTOPIHOK

Karepununu JI1.0O., Ileteasko 10.10.
KwuiBcbkuit HartioHanpHUE yHiIBepcuTeT iMeHi Tapaca [lleBuenka

Anotanisi. CTpiMKHI PO3BUTOK MEPEXKEBHUX TEXHOJIOTiH, 30KkpeMa Mepexi [HTepHeT, cnpuYuHUB
3HAYHWH PIiCT KiJTBKOCTI iH(opMaIlii, 0 cTaja 3aralbHOIOCTYITHO, 1 SKa MOXke OyTH OTpUMaHa y OyIb-
KN 9ac 3 Oyab-sIK01 TOYKM CBiTy. Ha choromHimHiN NeHb, iCHYyE BEIMKa KiTbKICTh MONIYKOBUX CHCTEM,
ANTOPUTMIB, a TAaKOXK MPOTPAMHHUX 3ac00iB, SIKi TaK YU iHAKIIE CIIPABISIOTHCS 3 TAKUMH 337a4aMu, IPOTe
BUKOPHCTAHHS, HANPUKJIAJ, MOUTYKOBHX CHUCTEM, YacTO BUMAarae 3IMCHEHHS JEesIKOi, JAEKOJIH BEIHKOI,
KUTBKOCTI OMHAKOBHMX, MEXaHIYHMX i, $Ki, HACHPaBli, € YACOBHUTPATHUMH 1 MOXYyTh OyTH
aBToMaTtn3oBaHi. OCKIIbKM KUTBKICTh PE3yNbTaTiB MOXE OYTH QyXe BEIHMKOIO, a TaKOX PEJIeBaHTHICThH
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