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AHHOMayuss — PaccMOTPeHbl apxXuTekTypa, yHKUMKM Ta
NpoLEeCcC NPUHATUS PeLleHnss CUCTEMOI MapLupyTusaumm yana
MOGUIBHON paamoceTy.

|. BBegeHue

PaccmatpuBatotca cetn MANET (Mobile Ad-Hoc
Networks) [1] — AuHamuyeckass camoopraHusyoLLascs
apxuTeKkTypa MOCTPOeHNUs MOOUNbHBIX —paguoceTen
(MP), npegnonarawowas oTcyTcTBue (OUKCUPOBAHHON
ceTeBOV MHAPACTPYKTypbl (6a30BbIX CTAHUWUA) U LEH-
TpanusosaHHoro ynpaeneHus. Ocobyto npuBnekaTernb-
HocTb MP nonyuunu ¢ nossnexrnem Hegoporunx 6ecnpo-
BOAHbIX ceTeBbix peweHun (IEEE 802.11, HiperLAN2 un
Bluetooth). Bce y3nbl (xocTbl) ceTM MOGUNbHLI U 0bMme-
HMBalOTCA UHpopMaumen HenocpeaCTBEHHO MeEXAy CO-
6ol MU NPUMEHSIIOT peTpaHCrAUMIo nepefaBaeMblX
nakeTos. oA y3nom ceTu MOHUMAaeTcs KOMMYHMKaTop
(nepeHocHOM KomnbloTep € OecnpoBOAHON KapTow),
peanusyoLmin MyHKUMN MapLupyTmM3aTopa.

OcobeHHocTaMn MP aBnsoTca: AMHamMuyHas Tono-
1orvs; HeHagexHoCTb U AUHAMWUYHOCTL paguopecypca,
KONNEKTUBHBIN XapakTep ero WCMonb30BaHWsi; OrpaHu-
YEHHOCTb W HEOAHOPOAHOCTb PECYPCOB Y3MOB (3HEpro-
emkocTb 6aTapei, NPOM3BOAUTENBHOCTL MPOLECCOPOB,
obbem namsaATM u T.4.); orpaHnyeHHass 6esonacHocTb M
ap. Obecneuntb achdpekTnBHOE ynpaBneHne MP HeBO3-
MOXHO 6e3 COOTBETCTBYIOLLEN CUCTEMbI yNpaBrieHus [2].
OpHOW 13 OCHOBHbIX 3aday ONepaTMBHOTO YNpaBreHUs
MP gaBnsetca mapLupyTtnsaums MHPOPMAaLMNOHHBLIX CO-
o6LweHwnii [3, 4].

[I. OcHOBHas YacTb

OcobeHHOCTU MOBUNBbHBIX paguMoceTelt onpeaensoT

knoveBble TpeboBaHus K MeTod4aM MapLupyTu3aumm
(60NbLWNHCTBO M3 KOTOPbLIX NPOTUBOPEYNBO): AeLeHTpa-
nnM3oBaHHOe (pacnpegeneHHoe) QYHKUMOHUPOBaHWME;
MWHUManbHasa 3arpyska cetn crnyxebHon MHdopmauu-
el; OTCyTCTBME 3auMKNMBaHUsi MapLupyToB; ObicTpas
CXOOMMOCTb; NOCTPOeHNe MapLupyTa (npu Heobxoanmo-
CTW) 3afaHHOro KavectBa; adEKTUBHOE MCMONb30Ba-
Hue emkocTu BaTapen; nogaepxka ogHOHaMPaBIEHHbIX
KaHanoB v ap. [3, 4].
B HacTogwee Bpema ona npumeHeHns B MP npepgnoxe-
HO 3HauuTeNbHOE KOMNMYeCTBO METOAOB MapLupyTusa-
umu: 3oHpoBbIX (DSR, AODV, TORA u gp.), TabnunyHbix
(OLSR, FSR, TBRPF u gp.), mbpuaHbix (ZRP, R-
30HOBbLIN) [3, 4].

lMpoBeaeHHble nccregoBaHua [3 - 5] nokasanu, 4To
Kaxabii M3 MeTodoB Mapupytusauum addekTMBeH
(mocturaeTca oNTMMYM OAHOIO MMM HECKOMbKUX MOKasa-
Tenen acpdeKkTMBHOCTM (PYHKLMOHMPOBAHUSA CeTU) Mnpu
onpegeneHHon cuTyauum B cetn. Hanpumep, npyu manown
AVHaMuke Tononormm cetn addeKTMBHbI TabnnyHble
mMeTodbl, MpW cpedHel — 30HOOBble, NPU BbICOKOW —
BOMHOBble. B ycnoBusix GonbLUOW BXOA4HOW Harpysku
npeanoyTuTenbHbl TabnuyHble MeTodbl, HU3KOW — 30H-
JoBble. B cBoto ovepenpb Kaxablii U3 30HAOBbIX METOOOB
XapakTepusyeTcs OCOBGEHHOCTAMW peanusaumun, 4YTo u
onpegensieT pasnuyHble AnanasoHbl Ux apdeKTUBHOIO
NPUMEHeHNs.

Takum obpasom, eaMHOro mMeToga MapLupyTU3aumu,
yaoosneTsopsiiowero Bcem TpeboBaHusM u obecneuu-
BaloLLlero onTMMmu3aumio Bcex nokasatenen addekTms-
HOCTM (PYHKLMOHMPOBAHMA CETU NPWU pasnuyHbIX YCno-
BUSX ee paboThl, He cyllecTByeT. [Ina pelueHns JaHHoON
npobnembl npegnaraeTcs peanu3oBaTb TaK HasbiBae-
MYI0 “aKTMBHYIO” MapLlpyTM3auuio, Kotopas npegycmart-
puBaeT criegyloLme HoBble noaxoAasl [5]:

— (pyHKUMOHMpPOBaHME B CETU MHOXecTBa (a He oa-
HOro) METOA0B MapLUpyTU3aLmu;

— [AWHaMmu4yeckoe opmupoBaHue copmarta map-
WwpyTHOW nHdopmauum (MU): meTpuk mapLipyTa, rinybu-
Hbl, CNOCOGOB 1 MEPNOANYHOCTU €€ PacChInku,;

— yrnpaBrieHVe TOMOororMen ceTu Kak COCTaBHOW 4a-
CTbi0 MapLupyTusaumm B MP [6];

— WHTennekTyanMsauuio npoLeccoB MPUHATUA pe-
LLUEeHMA Mo MapLipyTu3auuu;

— WHTEerpaumio 1 KoopauHaumio ¢ ApYrMMyu ypoBHAMUN
3TanoHHOW MoAeN B3auMOAENCTBUS OTKPbITBIX CUCTEM.

[ns atoro npeanaraeTcs BbIAENUTL Ha KaXAoM y3ne
MP B cucteme ynpaBsneHus cetbio [3] cuctemy ynpas-
nieHns mapLupyTusaumen (puc. 1), coctoswyo ns psga
noacucTem.
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Fig. 1. Function model of routing systems
nodes of MANETS

Moacuctembl cbopa uHGOPMauUWK, MOCTPOEHMS U
XpaHeHUsi MapLUpyTOB y3Mna OCYLLEeCTBMSOT: PACChIMKY,
cbop 1 xpaHeHne MapLUpyTHOW MHopmaLmmn o ceTu (ee
30HbI) MO MpaBunam YHKLUMOHNPOBAHNA COOTBETCT-
BYIOLLIEro MeTofa MapLupyTusaumm.

Moacuctema NpuHATMA U peanu3auun peluexns [3]
Ha OCHOBe aHanu3a napameTpoB COCTOSHUS y3na (em-
KocTb 6aTapen, Ka4eCTBO pagMoKaHanoB 1 MapLUpPYTOB,
™Mn Tpadwmka 1 Ap.) U napameTpoB (PYHKLMOHMPOBaHUS
ceTn (pa3mMepHOCTb, MOBMNBHOCTb, Harpy3ka v ap. —
3aJaloTcs B BUAE HEYETKUX NePeMEHHbIX) onpeaenserT:

— ueneBble yHKUUM ynpasneHusi (nonb3oBaTterlb-
CKME N CUCTEMHbIE);

— MeToA4 MapLlpytusaumm (Konm4ecTBo agpecaTtoB
onpegensieT BbIOOP O4HOMNOML30BATENLCKOW, IPYNNOBOWN
UM BONMHOBOW MapLipyTusauuu; TpeboBaHua HagexHo-
cT1 1 6e30NacHOCT — KONMMYECTBO MapLUpPYTOB — OAHO-
nyTeBYIO UMM MHOTOMYyTEBYI MapLipyTu3auuio; Tun pa-
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OVOKaHaNoB — CUMMETPUYHYIO WM aCCUMETPUYHYIO;
pasmMepHOCTb CeTU — NepapxXMYecKyto Unu OfHOYPOBHeE-
BYIO U T.A.), Peanuayowmnin Lenm ynpasneHus;

— (YHKUMIO MapLupyTusaummn (nocTpoeHue, noaaep-
XaHwve, XxpaHeHune un ap.);

— cbopmaT MU, cnocob n rnybuHy ee cbopa unm pac-
Cbikn (onpegensietca Tunom Tpadumka W Lensmu
yrnpaBsneHus);

— napameTpbl B3aMMOAEWCTBUSI C APYTMMU 3reMeH-
TaMmu cuctemMsl ynpaenerHms MP.

Mpouecc NpUHATMA peLleHus No MapLipyTu3auunm
CBefieH K 3afave He4yeTKOW MHOrOKpUTepmanbHOW onTu-
mMusaumn. Mepapxma QaHHOro npouecca NpuHATUS pe-
LLIeHNs Moka3aHa Ha puc. 2.
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Fig. 2. Hierarchy of decisions routing

Mopcuctema ynpaBneHust Tonornorven onpepensiet
(nepepacnpefensieT) MoLlHoCTb nepedayn yana (co-
cefHero yana) w/unu HanpaBreHHOCTW €ro aHTEHHbI
MCXoOs M3 ueneBon YHKUMM YynpaBneHus. 3agadva
ynpaBneHus TONosoruel ceeaeHa K 3agade CUTyaunoH-
HOro yrnpaBreHust.

Mopcuctema noggepxaHus mMaplupyTta (YHKLUMOHU-
pyeT B NaccvMBHOM (OTNpaBUTENIO NOCbINaeTcsa coodLle-
HMe 06 OTKa3e maplipyTa) UM akTMBHOM (MPOrHO3 co-
CTOSIHUSA MapLUpyTOB U, Npu HeO6XoAMMOCTU, OCYLLECT-
BMNSIETCS ynpexgatLlee MOCTPOEHUS HOBOMO y4yacTka
MapLupyTa) pexumax.

Mopocuctema o6Oy4veHMs MaplipyTam UCnonb3yet
MHOPMaLMI0 M3 MPOXOASALMX 4Yepe3 Yy3en MakeToB
(cnyxebHbIX U MHOPMALMOHHBIX) AN  MOMOSTHEeHNsI
(o6HOBNEHMSA) MapLIPYTHON Tabnuubl.

Mopcuctema obecneveHns GesonacHocTW npeano-
naraet MaeHTUMKaumMio aTtak MpoTMBHUKA Ha METOAbI
MapLUpyTU3aLun, OLEHKY MX Yrpo3 U Mepbl MO UX MUHU-
MU3aLun.

Moocuctema KoopAMHALMU OCYLLECTBNSIET KOOPAM-
HaUMI OENCTBMIA BCEX MOACUCTEM W MPOrHO3MPOBaHME
noBeAeHNsi MapLIPYTOB.

I1l. 3akntoyeHune

Peanusauus npeanioXeHHOW apXuTeKTypa CUCTEMbI
MapLUpyTM3aumMmn y3na no3BOfUT MOBbLICUTL 3DEKTUB-
HOCTb MCMONb30BaHUs ceTeBbIx pecypcoB MP 1 kavecT-
BO 06GCNyXXMBaHWS Nonb3oBaTenem.
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Abstract — architecture, functions and decision-making
process of the system of node routing MANET considered.

I. Introduction

Ad Hoc networks are considered as the technical evolution
from 4G towards Private Area Networks. Mobile ad hoc
networks (MANET) consist of wireless nodes that communicate
with each other by cooperatively sharing a common wireless
medium. These networks operate without infrastructure and are
self organized to create and maintain a topology. The most
cited applications are military, emergency relief and sensor
networks, which are driven to ad hoc networking because of the
unavailability of infrastructure.

Provision of effective networks control is impossible without
corresponding control system. One of the main problems
MANET operational control is control routing.

Il. Main part

Nowadays, at present there have been offered a lot of
routing methods for use in MANET. They are reactive methods
(DSR, AODV, TORA), table-drive (OLSR, FSR, TBRPF)
methods and hybrid proactive/reactive (ZRP) me thuds.
However each of routing methods is effective (it is possible to
obtain optimum of one or several indexes of circuit functioning
effectiveness) under certain circumstances in the circuit.
Different methods have different strengths and drawbacks.

Thus, there is no single routing which meets all
requirements and provides optimization of all indexes of
effective circuit. Thus, there is no single routing method which
meets all requirements and provides optimization of all indexes
of effective circuit functioning in different working conditions.
For solving this problem we recommend to realize the so called
active routing which foresees the following new approaches:

- circuit functioning of great amount of routing methods (but
not the only one);

- dynamic formation of route choice metric;

- topology circuit control as a constituent part of routing in
MANET;

- intellectual approach to the process of decision making in
routing;

- integration and coordination with other levels of OSI.

It is recommended to allocate a subsystem of routing
control in each in circuit control system (Fig.1).

The following subsystem will act as routing system
elements: collecting service information; route constructing,
maintaining, training and storing; topology control management;
decision making and realization in routing; coordination.

The Process of decision making in routing is brought to the
task of fuzzy multicriteria optimization. Hierarchy of decision
making process in routing is shown in Fig.2.

Il Conclusion

Realization of suggested routing system architecture allows
of increase the effectiveness of MANET circuit resources usage
and users service quality.
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