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AHHomauyusi — PaccmoTpeHa npobnema nocTpPOeHust cuc-
Tembl ynpaBrneHus B cetax MANET. NpeanoxeHa mogens cuc-
TEeMbl yNpaBreHus CeTAMU [aHHOro Kracca, npegnonararwoLlas
pa3paboTKy MeToAoB OnNepaTUBHOIO YNpaBfeHUs U KOOpAMHA-
LUMI0O MUX B3aMMOAENCTBMA NO (DYHKUMSAM YrpaBneHus v no
YPOBHSAM 3TanioOHHOW MOAENV B3aMMOAENCTBUS OTKPbITbIX CUC-
Tem (OSI).

|. BBegeHue

PaccmatpuBatotcs mobuneHble paguocetn (MP) unn
cetn MANET (Mobile Ad-Hoc Networks) — guHamude-
ckasi CaMOOPraHM3yloLascs apxuMTekTypa MOCTPOeHMs
ceTe cBA3W, KoTopas npedycMaTpuBaeT OTCYTCTBME
6a30BbIX CTaHUMN U (PUKCMPOBAHHbLIX MapLLPYTOB nepe-
Aaym nicpopmaumu.

K ocobeHHocTam ceTer MANET oTHOCSATCS: AWHa-
Muyeckas Tononorus (y3nbl MOBWnbHbI, kKaHarnbl paguo-
CBS131 C OrpaHNYeHHON JanbHOCTbIO W NPOMYCKHOW Cro-
COBHOCTBIO); 3HauYUTENbHas pPasMepHOCTb CeTel; Heod-
HOPOAHOCTb 3NIEMEHTOB CeTh (MO MOBWMMABHOCTU U YpPOB-
HI0 Mpou3BoOAUTENLHOCTY) 1 ap [1].

Ha cerogHslWIHWIA OeHb CyLlecTBYeT MpoTuBopeyne
MeXay BO3MOXHOCTSMMU CYLLECTBYIOLUMX CUCTEM ynpas-
nenusi (CY) cetamm MANET u BbinonHeHvem TpeboBa-
HUA MO Mepedade pasnUyHbIX TUNOB Tpaduka B ITUX
ceTax. Moatomy npobrnema pa3paboTku 3addpeKkTUBHOM
CY cetbto MANET, cnocoGHoW y4nTbiBaTh BbILLEYNOMSI-
HyTble 0COBEHHOCTW ceTell JaHHOro knacca, siBfsieTcs
aKTyarnbHOW Ha CeroqHALHNA AeHb.

[I. OcHOoBHaA 4YacTb

Mpu noctpoeHun CY ceter MANET HeobGxoanmo
YUYnTbIBaTb OCOBEHHOCTU UX MOCTPOEHMS U PYHKLMOHM-
poBaHus  (MHOrOMEPHOCTb, MHOroNapamMeTpPUYHOCTb,
MHOTroyHKUMOHANbHOCTb U NEPapXM4HOCTb, CUrbHast
3aBUCKMMOCTb XapakTtepa (pyHKLUMOHMPOBaHMA OT napa-
METPOB CUCTEMbI BHELUHWX BAVSHUIA W T.4.) Ha pasnuy-
HblX 3Tanax ynpaBreHusl CeTblo (NnaHWpoBaHwe, pas-
BepTLIBaHWE, onepaTuBHOE yrnpasneHue) [2, 3].

3agaum onepaTvBHOrO ynpaeneHus (B OTnvymMe OT
3ajay NnaHMpoOBaHWSA W pasBepTbiBaHUS)) peLuakoTcs
AeLeHTpan1M3oBaHHbIM CNocoGOM B pexrMe pearnibHOro
BPEMEHMU.

maBHasa uenb onepatuBHoro ynpasneHus MP 3a-
KnovaeTcs B obecnedyeHWn nepegayy MakcuMarbHOro
KonuyecTtsa CoobLLEHNI C 3a4aHHbIM Ka4eCTBOM (Bpemst
3aepXKu nepegayu, NporyckHas CnocoBGHOCTb U Ap.).
Ha puc.1 npvBegeHo cogepXaHue Luknia onepaTyBHOMO
ynpaeneHusa ceteto MANET [2].

KoHeuHor uenbto CY MP moxeT ObiTb 3KCTPEMYM
WNW BbINOMIHEHWE OrpaHWYeHNn HeKoToporo yHKUMO-
Hana C, onpegeneHHoro Ans Bcen cetn unu nHdopma-
LMOHHOrO HamnpasneHus (Hanpumep, MakcMMym Mpony-
CKHOW CMOCOBHOCTW, MMHUMYM OOLLEN CpeaHEN 3aaepX-
KN COOOLLEHMIN B CeTU, MUHUMYM oObema crnyxebHoro
Tpadmka n ap.). OgHako ycnosus AeLeHTpannsoBaHHO-
ro ynpaereHns n Hanmumune nNpoTuBopeYns mMmexgy Heob-
XOAUMOWN WMH(POPMMPOBAHHOCTBLIO YyrpaBnstowero obb-
ekta (CY ysma) m CBOEBPEMEHHOCTbIO YNPaBSAIOLLMX

BNUSAHWIA HE MO3BONSAKT OOCTUYbL rrobanbHOM ONTUMU-
3auumn BCEN CETU.
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Puc. 1. ColepxaHue yukna ornepamueHo20 yrnpasneHusi
cembto MANET
Fig. 1. Contents table of MANET operative
management cycle
MoaTomMy CMHTE3 METOZOB OnepaTMBHOIO ynpasne-
HMa MP pomkeH OblTb HanpaBreH Ha peanusauuio
nonb3oBaTtenbCkoM onTumusaumm U*(t) (onTumumsa-
Lmsa npouecca nepegayv uHcpopmaumm ysnom):
U*(t)=arg opt C(X(t)U(t));
U(t)eQ
C={S(X), T,(X), P(X), E(X)}; (1)

X(1)={<(t), &i(t). I'¢(t), (1), O(1), B(t), b(t)};
MpU BbINOSIHEHUN OrPaHUYeHUn Ha pecypc u TpeboBa-
HWUI K Nepedave Tpadwvka &-Tvna
Q={pij Pijmax:Sij Sijmax © <Omax: & <Lmax, tf g;L;maxv S ZSpin}
roe C — MHOXecTBO uenen ynpasneHns MP, onpefe-
nsaLeecs napameTpamu COCTOSIHUA ceTu (MHdopma-
UMOHHOro HanpaeneHus) X(t); U(t) — ynpaensioLiee
BosgevictBue B MP; S — nponyckHasi cnocobHOCTb WH-
dopMaLMOHHOrO HanpaeneHuns; T, — cpegHee Bpemsi

3adepxku naketos; E = ||ei ||— ocTaToyHasi eMKocTb ba-
Tapewn cetu; w(t) — UHTEHCUBHOCTb U3MEHEHUS TOMOIOo-

rmu; s, i,J =1,N — nponyckHasi cnocobHOCTb KaHana ij;

Pij — MOLYHOCTb Mepeaayun B kaHane ij; t5

, — Bpéemsa 3a-

OepXKn nepegayv naketoB &-1una; O(t) — obbem WH-
dopmaLun, KoTopbii Heobxoaumo nepedath; b(t) —
TpeboBaHust k GesonacHocTM MHpopmaumy; b(t) — ko-

NIM4ECTBO apecaToB.

Tak Kak Kaxablh y3en, peanusysi onepaTMBHOE
yrnpaBreHue, ocyLLecTBnAeT coop n obpaboTky crnyxeb-
HOWM MHEpOpMaLMM O COCTOSIHUM CETU, TO OYEBUAHO, YTO
cCUCTEMHasi oOnNTMMU3aUMA (oNTUMU3aUMs npouecca
nepejayn uHdopmMauum B maclutabax cetm unu ee 3o-
Hbl) foMKHa BbITb HanpaBneHa Ha MUHUMKU3aLMIO obbe-
MOB cnyebHoro Tpaduka V,,,, YTO NO3BONUT YBEMUYNTL
NPOMNYCKHYI CNOCOBHOCTL CETH

U*(t) = arQU(F?;QQch(X(t),U(t))- @)

MpeanoxeHo OCYyLECTBNATL CUHTE3 METOAO0B orle-
paTtuBHoro ynpasneHus cetbto MANET no ypoBHAM MoO-
aerm OSI u no 3agadam (PyHKUMAM) ynpaBneHust npm
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YAOBMETBOPEHUN CUCTEMHOW W MOfb30BaTeNbCKON Of-
TMMU3aUUN B YCNoBusaX dyHKUMOHUpoBaHua MP, a Tak-
e BbINOMHeHn TpeboBaHWI K MeToAam OnepaTUBHOMO
ynpasneHus (puc. 2).

AHaau3 ¥ GOpMHPOBAHNE HCXOJHBIX JAHHBIX

— ocobenHocTH GpyHKnHoHHpoBaHus ceTed MANET;

— MoKa3aTeJ BHEUIHUX BO3JCHCTBUH;

— TpeGOBaHUS K METOJAaM ONEPAaTHUBHOIO YNPAaBICHUS U IOKA3aTelH
uX 3¢ ) EKTUBHOCTH.
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MANET u onenka ux 9 eKTHBHOCTH.

Puc. 2. [lekomno3uyusi cucmembl yripagreHusi
6 cemsax MANET

Fig. 2. Decomposing of the MANET control system
YnpaeneHue MP 3anuwwem cnegytomm obpasom:

U(t)=(U,(H)NU, (1))
e U, (1)=1,(6),UL (1)U, (1)U (1)U, ().

U020 0.Up0.U1 0.0y 0.U (.U Ul
rae U,(t) — ynpaBneHve no ypoBHsM mopaenu OSI;
U,(t) — ynpasrexue no 3agayam (PpyHkuumam); U, (t),
U,(t), U.(t), U,(t), U,(t) — meToabl ynpasneHus

Ha dM3NYEeCKOM, KaHarbHOM, CETEBOM, TPAHCMOPTHOM U
npuknagHoM ypoBHsX mogenu OSI, COOTBETCTBEHHO;
U ,p(1),U (1), U, (1), (1), Ugy (1), U, (1), Ugos(t)  —
ynpasneHve pagnopecypcoM, TOMororven, MapLipyTu-
3aumen, Harpyskow, GesonacHoOCTbl, 3Heprocbepexe-
HMEM 1 KayeCTBOM OBCNYXMBaHMWS, COOTBETCTBEHHO.

B ycnoBusix AeueHTpanu3oBaHHOrO ynpaBreHus |
n3-3a OMHaAMWUYECKOro XxapakTepa 3ajay ynpasneHus
HEBO3MOXHO roBopuTb 06 3dPPEKTMBHOCTU OJHOro Me-
Toga onepatuBHoro ynpaeneHus MP. [lostomy, npea-
TOXEHO:

— BBeJeHMWe Ha Kaxgom ypoBHe moaenu OSI| MHoxe-
cTBa MeToAdoB ynpasneHus (3dpdpekTBHbIX Npu onpe-
AeneHHbIX YCroBusX (yHKLMOHNPOBAHNSA CETH);

— BBeAEHWe KOOpAUHAaLMM B3aUMOLENCTBUS MeXOy
ypoBHsAMU Mogenu OSI| no dyHKUMSM ynpaBreHus ¢
Lenblo MUHUMU3aummn cnyxxebHoro Tpaduka;

— VHTennekTyanu3auus npouecca Bblibopa addpek-
TUBHOrO MeToda MyTeM MepapXM4eckoro LieneBoro oe-
HMBaHWA anbTepHATUB B YCIOBUSIX HEYETKOW MCXOAHOM
MHopmauum o coctosHum cetu MANET (npumeHsisa
npouedypy B3BelUMBaHUS MeTo4a aHanusa uepapxun
UINN METOZ CBEPTKM HEYETKMX OTHOLLEHUN) [3].

lll. 3akno4yeHue

MpoBegeHa gekoMnosvums pelueHns npobnemel no-
CTpoeHus cuctemsbl yrnpasrneHua cetu MANET no ypos-

HAM Mogenu OSI n no dyHKkuMaM (3agadam) ynpasne-
Husi. Take nNpensiokeHa KoopauHaumst U UHTENMeKTya-
nuM3aunsi B3aUMOAENCTBUS METOOO0B PasfUYHbIX YPOB-
Hen mogenn OSI ¢ uenbio AOCTWKEHUsT NoNb3oBaTelb-
CKOM ONTUMM3aLMN U MUHUMM3ALUMK cryxebHoro Tpadu-
Ka B CETWU.
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Abstract — The problem of the MANET control system con-
struction is considered. Model of the MANET control system is
offered, consisting in development of operative management
methods and coordination of their interaction according to the
management functions and to the levels of OSI model.

I. Introduction

Mobile radio networks are considered. They are the dy-
namic networks structure named mobile ad hoc networks
(MANET) consisting of wireless nodes that communicate with
each other. These networks operate without infrastructure and
are self organized to create and maintain a topology. Distinctive
features of the MANETs are dynamic topology, considerable
dimension of networks, heterogeneity of network elements.
Effective networks management is impossible without proper
control system able to take into account features of MANETS.

[I. Main part

The primary objective of MANET operative management
consists in providing transmission of maximal amount of mes-
sage with the specified quality of service. On the fig.1 contents
table of MANET operative management cycle is presented.

The ultimate goal of MANET control system can be ekstre-
mum (or implementation of some functional C (1) limitations) for
all network or informational direction (for example, a maximum
of carrying capacity, a minimum of reports time delay in net-
works, a minimum of service traffic volume (2) and other).

It is impossible to talk about efficiency of one operative
management method for MANET because of conditions of the
decentralized network management and dynamic character of
management tasks. Therefore, the great number of manage-
ment methods (effective at certain network operating condi-
tions) for every level of OSI model, and also coordination of
interaction between the OSI model levels is offered according to
the functions of network management with the purpose of
specified quality of service assurance.

11l Conclusion

The problem of the MANET control system construction
was decomposed according to the management functions and
to the levels of OSI model. Coordination and intellectualization
of methods interaction at the different levels of OSI model is
also offered with the purpose of service traffic volume minimiza-
tion in a network.
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