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AHHoTauuA. IMUTALMOHHbIE CUMYNATOPbI CETEN CBA3M NpeACTaBNAioT co60M NporpaMMHoe
obecneyeHue, NpegHasHavyeHHoe A4S MOOeNMpPOBaHWA, UCCNefoBaHUsA, TeCTUPOBaHKA
M OTNAAKM CeTeBbIX TEXHONOMWUI, BKIoYasa GecnpoBoHble AeLeHTpanvM30BaHHble
caMoopraHusyloLmeca cet, unm ad-hoc cetu. OHM CyLLLECTBEHHO YMPOLLIAIOT UCCIefoBaHwe,
pa3paboTKy 1 ONTUMM3aLMIO NPOTOKOMOB MapLUPYTM3aLUMKN B YKa3aHHbIX ceTax. OgHaKo
M3BECTHbIE NPOrPaMMbI-CUMYNIATOPbLI 06/1a4atoT PALOM HeOCTAaTKOB, BKIIIOYAA C/IOMHOCTb
fobaBneHVA Monb30BaTeNIbCKUX PacLUMpPeHWi MPOTOKOI0B MapLupyTusaumm ad-hoc
ceTel, OTCyTCTBME HEOHXOOMMOI0 CETEBOI0 CTEKA U PEHMMOB BU3Yyann3aLmmn anropuTMoB
MapLLPYTM3aLMKM, HU3KYIO MPOM3BOAUTENBHOCTb, C/TIOMHOCTb B OT/IaKe NPOTOKOJIOB CBA3M.
Llenbto npoBeieHHOM paboTbl ABNAETCA CO3[aHMe MMUTALMOHHOM Moaenv 6ecrnpoBoaHOM ceTu,
KoTopan No3BonAna bbl UccrenoBaTh, OT/IAMMBATL Y NPOM3BOAMTD OLIEHKY paspabaTbiBaeMblX
anropuTMOB M MPOTOKOSI0B MapLupyTu3aummn ad-hoc cete. Mpu 3ToM Ha NepBbIv MNaH
BbIXOOAT TpebOBaHMA K 3proOHOMUKe MHTepdenca 1 BO3MOMKHOCTU BU3yannsaumm paboTbl
anroputMoB, obecneyeHuio cbopa CTaTUCTUKM, CO3L4aHMI0 pa3HOobpasHbIX CLEeHapueB
dyHKLUMOHMpOBaHMA ceTu. B cTaTbe npepgfiaraeTcs CTPyKTypa MMWUTALLMOHHOW MOLENN,
KOTOpas BHJIIOYAET MOAY/M CETEBOr0 abOHEHTa, MPUKIAAHOI0 NMPOrPaMMHOro obecrieyeHus,
CeTeBOro YpoBHA Mogenu nepefaymn aaHHeix 0S|, paguomMoayna, cpefbl pagvonepenayu,
cbopa CTaTUCTUKK, BU3yanmn3aLmm 1 ynpaBneHna cLeHapuaMmn. YTobbl peLLMTs NocTaBneHHble
3aa4m 6bIn UCMOSb30BaH NOAX0A AUCKPETHO-COBLITUMHOrO MoaenMpoBaHusA. [na co3aaHuA
cuMynATopa 6ecnpoBOAHbIX AeLLeHTPaNIM30BaHHbIX CETEN U anropuMTMOB MapLUpyTU3aLmMm
6bin paspaboTaH Habop KNaccoB, KOTOpPblE peanu3yioT Moay/ I UMUTALMOHHON Moaesu.
Ha ocHoBe mpepnsioXeHHOW CTPYKTYpbl, KNaccoB Moaynen U anroputMa OUCKpPeTHO-
COOBLITUAHONO MoAeNIMPOBaHUA Bblna co3aHa NporpaMMHas peannsauma MMUTaLUOHHOWM
MOZENM C UCMOSIb30BaHWEM Ai3blKa NporpamMmupoBaHunA C++ 1 dpeliMBopKa Qt. PaspabotaHHas
MMUTaLMOHHAA Mofdeslb bbifia UCNosib30BaHa B X0e SKCNepUMEHTaIbHOr0 UCCe[0BaHuA
3¢ PeKTMBHOCTU anropuTMa ceTeBoM MapLupyTu3auuu. [peanorkeHHoe nporpaMmMHoe
obecrieyeHve NO3BONUT YNPOCTUTL pa3paboTKy M OTNaAKy anropuTMOB U MPOTOKOJIOB
MapLupyT13aumm ad-hoc ceteit.
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Abstract. Communication network simulators are software designed to model, explore, test
and debug network technologies, including wireless decentralized self-organizing networks
or ad-hoc networks. They greatly simplify the research, development and optimization of
routing protocols in these networks. However, the well-known simulators have a number of
disadvantages, including the difficulty of adding custom extensions to ad-hoc network routing
protocols, the lack of the necessary network stack, the lack of routing algorithm visualization
modes, low performance, and difficulty in debugging communication protocols. The purpose of
this work is to create a simulation model of a wireless network that would allow us to explore,
debug and evaluate the developed algorithms and routing protocols for ad-hoc networks. At the
same time, the requirements for interface ergonomics and the ability to visualize the operation of
algorithms, ensure the collection of statistics, and create various scenarios for the operation of
the network come to the fore. The article proposes the structure of the simulation model, which
includes the modules of the network subscriber, application software, network layer of the 0SI
data transmission model, radio module, radio transmission environment, statistics collection,
visualization and scenario management. To solve the tasks set, the approach of discrete-event
modeling was used. To create a simulator of wireless decentralized networks and routing
algorithms, a set of classes was developed that implement the modules of the simulation model.
Based on the proposed structure, module classes and discrete event simulation algorithm,
a software implementation of the simulation model was created using the C++ programming
language and the Qt framework. The developed simulation model was used in the course of
an experimental study of the effectiveness of the network routing algorithm. The proposed
software will simplify the development and debugging of algorithms and routing protocols for
ad-hoc networks.
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BeBepeHue

MOOpIraHU3yoLIHecs ceTH (OHM xe — Oec-
npoBoaHbie ad-hoc ceTtu, 6ecrnpoBoa-
HBIE OJIHOPAHTOBBIE CETH) — COBPEMEHHBIN MO~
XOJ OpraHU3aluu OECIPOBOAHBIX TEIECKOMMY-
HUKalKNA, 0COOEHHOCTBIO KOTOPOTO SIBISIETCS

| CCIIPOBOAHBIC JCIICHTPAJIN30BAHHBIC Ca-

OTCYTCTBHE MOTPEOHOCTH B CICIIMATBLHON HH-
(bpacTpyKType, a TaKXkKe BbICOKask OTKa30yCTOM-
YUBOCTh CETEH 3a CUET OTCYTCTBUS €IUHOTO
YIPABJISIOLIEr0 HEHTPAIBHOTO y31a. [ ux op-
raHu3al[Mi UCTIONB3YIOTCS CIIeUaIbHbBIC ajro-
PUTMBI U TIPOTOKOJIBI MapripyTusanuu (ad-hoc
routing protocol), KoTopbie 00eCTIEYNBAIOT TIOA-
JIepIKaHKe CBSI3CH 1 MapIIPyTOB MEXK Ty aOOHEH-
Tamu cetu [3, 11].
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