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B naHHO# craThe mpeiaraetcs uies HOBOro Buja ceredd Ilerpu. BeimonHeH 0630p pasnnd-
HBIX TOJAXOJOB K IPEJCTABICHUIO MPOTpaMM, IJie aKLEHT CAETaH Ha IpeJCTaBlIeHHE Mpo-
rpaMMbl B BHJIE MOJIE/IM, OCHOBaHHOI Ha cetu IleTpu u mocneayoolieil ee HHTEPIpPETaLHH.
Bce u3BecTHBIE aBTOpaM MOJENU MTPOrpaMM, OCHOBAaHHBIE HA IMPEICTABIECHUH C UCIIONb30Ba-
HueM cereit [lerpu, mpeanonararoT, 4T0 X MOJSIUPOBAHUE BBITIONIHIETCS HA OJJHOM, 3apaHee
3aJaHHOM HaOoOpe 3HaueHWH nmepeMeHHbIX. TakuM 00pa3oMm, AJIsi MPOBEPKU HA BCEM MHOXKE-
CTBE 3HaYECHHI NEepPEeMEHHBIX HEOOXOANMO BBINOJIHHUTH Hepedop BceX BOSMOXKHBEIX 3HAUCHUH,
YTO NPUBOAUT K THTAHTCKOMY POCTY TPEOYEMbIX BBHIUMCICHUH U (PAKTUUECKOH HEBO3MOMHO-
CTH OCYIIECTBHTH TaKyi0 MPOBEepKy. B pabote mpesiaraercst HCONb30BaTh MOAU(DUIIUPOBAH-
HBIT BuA cerell IleTpu, Tae BMecTO OOBIYHBIX 3HAYECHWI B METKaX CETH JOJDKHBI OBITH HIC-
TI0JIb30BaHbl METKH, COZIEPKAIINE CUMBOJIBL. [IpHueM 3TH CUMBOJIBI JOJKHBI OJHO3HAYHO CO-
OTBETCTBOBaTh INEPEMEHHBIM U3 OPUTMHANBHOW INporpamMMbl. be3yciioBHO, Takoil MOAXOA
YCIIOXKHSIET aHaJN3 MHTEPIPETHPYEMOH MOJEIH, HO TaKXkKe OH derden 803MOJICHbIM aHAIIU3
MOJIEIH IIPOTpaMMEI B ceTsix IleTpu Ha BceM crekTpe 3Ha4YeHHI TepeMeHHBIX. B pabote mpu-
BOJIUTCSI MPOLIECC MOCTPOeHUs Takoil cetu Ilerpu Ha mpumepe MpOCTOil mporpaMmbl, B KOTO-
Ppoii comepikaTcsl YCIOBHBIC OIEpaTOPhI M OIepaTOphl IIPUCBAUBAHUS JUIsl HEOOJIBIIOrO KO-
YecTBa MEPEMEHHBIX, HO IpelJIaraeMble NPUHIUIBI TOCTPOSHUST MOTU(UIUPOBAHHON CETH
Tlerpu MoryT OBITH IPUMEHEHBI U IS OONBIINX U CIOXKHBIX IPUMEpoB. PaboTa 3akaHYMBaeT-
Csl BBIBOZIAaMHM O BO3MOXKHOCTSIX M TEPCIEKTHBAX Mpe/laraéMoi HJeH, a Takke BapHaHTax
JaJbHEHIINX HCCIEI0BaHU, K KOTOPHIM OTHOCSATCS pa3paboTka (hOPMAaNBHBIX aJrOPHUTMOB
MOCTPOCHUS CETH U €€ aHaIIN3a.
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BBEJEHUE

HaydHoe 1 mpakTH4ecKoe COOOIIECTBA 38 BCE BPEMs MPEIOKIIA MHOXKECTBO
CrOCOOOB MPEICTAaBICHUS. IPOrpaMM. B OCHOBHOM 3TO PasiM4HbIe MOJU(PHUKAIIUH
rpada ynpasienus (Control Flow Graph) [1-7], npeacrasnenue B Buze ceteii [leT-
pu [8-13] wmu npencraBieHne B BUIE ToTaabHOTO rpada mepexomos (Total Transi-
tion Graph) [14-15]. B manmoit paboTe mpeacTaBiieHa Wes TOIX0a K IPEACTaB-
JICHUIO TIPOTPaMMBI B BHje ceTH [IeTpH, METKH KOTOPOW CO/epIKAaT CHMBOJIBI BME-
CTO OOBIYHOTO MPEICTABICHUS CO 3HAUCHHUSMH.

HIPEJCTABJEHHUE ITPOI'PAMMBbI

B pa6orax [8-10] mporpamma npesicTaBieHa B Buue cetu [letpu, rae omnepa-
MM BBITOJIHSIOTCS MPH TIEPEX0/IaX MEXIY COCTOSHUSIMH, COCTOSHHS COJEpIKAaT
«CJIETIOK» TPOTPaMMBbI B OIPE/CICHHBIII MOMEHT BPEMEHH HMCIIOJIHEHHUS, 3 METKH B
CeTH SIBJISIIOTCS aHAJOIOM YIpaBIIeHUS! B pealibHOM mporpamme. Bcee Bhienpuse-
JICHHBIE TIPEACTaBIIeHNsI B ceTX [IeTpr OCHOBBIBAINCH Ha TOM, YTO METKHU COJep-
JKaT YUCICHHYIO MH(OpMALHUIO O MEPEMEHHBIX, YTO NPUBOAMUT K HEBO3MOKHOCTU
HPOBEPKH JAXe JOCTATOYHO IPOCTON MPOrpaMMbI Ha BCEM CIIEKTpe 3HaYCHHH Hc-
HOJIB3YEMBIX IEPEMEHHBIX.

Ecmu B npencrasnenusx [8—13] 3aMeHHTh METKH ¢ YHCJICHHBIM 3HAUYSHUSIMU Ha
METKH, B KOTOPBIX COAEPIKATCSA CHMBOJIBI, TO CTAHET TEOPETUYECKH BO3ZMOXKHO TPO-
BEpSTh BECh CIIEKTP BO3MOJXKHBIX 3HAUCHHH HCIOJIB3yEeMbIX HEPEMEHHBIX MPU TOMH
JKE aCHMIITOTHYECKOM CIIOKHOCTH. PaccMOTpHM IpuMep MporpamMMsl, coaepiKamieit
HECKOJIbKO YCJIOBHBIX OIEpPaTOpOB, Ha puc. 1.
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Ha puc. 2 npencraenen rpad mporpammbl u3 puc. 1. I'pad mo cBoeit ctpykType
MOJTHOCTBIO aHanoruueH cetu [letpu ass Toi xe mporpaMmsel. HavanbHas MeTka C
turiom (INT, INT, INT) conepsxanace 6b1 B y3ie SO, mepexoast SO — S1, SO — S2,
S3 — S4, S3 — S5 cozneprkanu OBl 3aIIMTHBIC YCIOBUS COOTBETCTBYIOIINX YCIIOB-
HBIX omeparopoB. OmHako, Kak ObUIO CKa3aHO paHee, BO3MOMKHOCTH II0 aHAIH3Y
IaHHOM ceTH KpaiiHe orpaHudeHsl. Ecinu MOIu(UIMpOBaTh METKH BBIICIPHBEICH-
HO¥i cetu IleTpu Ha METKH, B KOTOPBIX OYAyT CONEPIKATHCSI CHMBOJIBI BMECTO 3HA-
4eHuii (8, b, C), TO cTaHeT BO3MOXKHBIM BBIMIOJIHEHHE aHATIH3A C YICTOM 8CEX 603-
MODICHBIX 3HAYEHUT NePEMEHHbIX MUNA OAHHBIX.

BbIBO/bI

[IpencraBneHHast uaesl UCIOJIB30BAHUS «CUMBOJIBHBIX» METOK (METOK, B KOTO-
PBIX COZEPIKATCS CHMBOJIBI BMECTO COOTBETCTBYIOIIMX MM UYHCICHHBIX 3HAYCHUH B
OJHOM M3 BO3MOXXHBIX BapHAaHTOB HCIIOJHEHMS NPOrpaMMsbl) B ceTsx lletpm s
pacimpeHus BO3MOXKHOCTEH aHalIn3a: MOSIBISIETCS BO3MOYKHOCTh BBIIOJIHSATH IPO-
BCPKHU HE TOJIbKO Ha KOHKPETHBIX 3HAUYCHHUAX, HO U Ha BCCM JIUAITa30HC BO3MOXKHBIX
3HA4YEHUH HCIOJIB3YEeMOro THIA JaHHBIX. JlaHHOE NOCTOMHCTBO IMO3BOJISIET HAXO-
JIUTH OOJIbIIIEE KOJUYECTBO OIMUOOK, W MPU ITOM CTPYKTypa cetu IleTpu ocraercs
HEU3MEHHOM.

JlanpHeWIM HaIlpaBJIeHHEM HCCIIeIOBaHUs SABIsieTCs pa3paboTka opmalib-
HBIX QJITOPUTMOB NTPe00pa30BaHMsI TPOTrPaMMbl B MOJU(PHUIIUPOBAHHYIO ceTh [leTpu
¥ pa3paboTKa aJropuTMOB aHAJIN3a MTOJTYYEHHOH MOJIEIH.
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In this paper we propose the idea of a new kind of Petri nets. A review of the various ap-
proaches to presenting programs, where the emphasis is on the presentation of the program as
a model based on Petri nets and its subsequent interpretation. All well-known authors of the
model programs based on the concept using Petri nets, suggest that their simulation is per-
formed on a predefined set of variables. Thus, to check on the entire set of variables necessary
to perform search of all possible values that would cause an enormous increase in required
calculations and actual impossibility to carry out such a test. We propose to use a modified
form of Petri nets, where instead of the usual values in labels should be used in a network la-
bel containing symbols. Moreover, these characters must be uniquely match the variables in
the original program. Of course, this approach complicates the analysis of the interpreted
model, but it also makes possible the analysis of the model program in Petri nets on the entire
spectrum of variables. The paper presents the process of constructing a Petri net for a simple
program that contains conditional statements and assignment statements for a small number of
variables, but the proposed principles of the modified Petri nets can be used for large and
complex cases. The work ends with conclusions about the opportunities and prospects offered
by the ideas and options for further research, which include the development of formal algo-
rithms for constructing network and its analysis.

Keywords: software, testing, input intervals, formal verification, dynamic verification, verifi-
cation, model checking, software models, graphs, total correctness of programs
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