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AHHOMauyus — PaccmoTpeHa MeToanka oueHkn addpekTme-
HOCTM METOL0B YNpaBfeHUsi B MOBUIbHbIX pagnoCceTsiX.

|l. BBepgeHue

Paccmatpusatotca cetu MANET (Mobile Ad-Hoc
Networks) [1] — AnHamunyeckass camoopraHusyloLlascs
apxuTeKkTypa MOCTPOeHUs MOOWMbHBIX paguoceTen
(MP), npegnonaratwowiasi OTCYTCTBME (PUKCUPOBAHHON
ceTeBOM WHMPACTPYKTypbl (6a30BbIX CTaHUUA) U LEH-
TpanuaoBaHHOro ynpaeneHusi. Ocobyto npuBnekarTernb-
HocTb MP nonyunnu ¢ nosieneHvem Hegoporux 6ecnpo-
BOAHbIX ceTeBbix peweHun (IEEE 802.11, HIPERLAN,
Bluetooth). Bce yanbl (xocTbl) ceTu MOBGUnbHLI U 0bme-
HMBalOTCA MHopMaLMen HeNOCPEACTBEHHO MeXady CO-
6ol MNN NpPUMEHSOT peTpaHCcAUMIo nepefaBaemblX
naketoB. [Nog y3nom ceTu NoHMMaeTcs pagnoTepMuHan
(nepeHocHoM KomnbloTEep € 6ecnpoBO4HON KapTow),
peanusylowmn yHKkuun Maplipytudatopa. MP xapak-
TEepU3yloTCA: ANHAMUYHON TOMOMOTMeN, OrpaHNYEHHbIMU
pecypcamu Yy3fioB W pagvoKaHaros, OrpaHW4eHHON
OGesonacHoctblo M Ap. ObGecneunTtb addekTmBHOE
ynpasrfeHne CeTblo HEBO3MOXHO 6e3 COOTBETCTBYHOLLEW
cucteMbl ynpaeneHus [2]. B goknage npusogutcs me-
TOAMKa OLEHKN 3(PeKTMBHOCTM METOAOB yNpaBreHus
OaHHBIMU CETAMMU.

Il. OcHoBHaA YacTb

CyuiecTByloLLME METOAMKN OLEHKM 3EKTUBHOCTU
METOOOB YNPaBneHUs TEeNEeKOMMYHUKaLUOHHbIMU CeTs-
MW paccyuTaHbl Ha CTaTU4Hble (KBas3ucTaTU4HbIE) yCno-
BUS MX (DYHKLMOHUPOBAHUSI N HE YYUTbIBAIOT OCOBEHHO-
ct1 MP. B T0 e BpemMsi OCHOBHbIMU OTIANYUSIMU CUCTEM
ynpaeneHuss MP OT cTauMoHapHbIX CeTel ABMSOTCS:

— pasnuuHble Uenu ynpaerneHus, TpeboBaHus K Ka-
YeCTBY M ONEPATUBHOCTM NPUHUMAEMBbIX PELUEHUN;

— pasnu4yHas apxuWTekTypa CMCTEM ynpaBlieHus ce-
Tamn (cuctema ynpasneHus MP pormkHa peanunsoBbl-
BaTb AELIEHTPann3oBaHHOE yrpaBrieHune);

— OTCYTCTBME BbIAEINIEHHOW CEeTW nepedayn ynpas-
nswoLen nHgpopmMaLuu;

— CUnbHas 3aBUCUMOCTb XapakTepa (YHKLUOHUPO-
BaHWsa oT napameTpoB MP u1 BHELUHNX BO3AENCTBUNA.

MpeonoxeHa yHKUMOHaNbHas Mogenb CUCTEMbI
onepaTvMBHOIO YMNpaBneHnst CETbIO C BblAENEHNEM crie-
OyloLWnX OCHOBHbIX nmogcuctem [2]: cbopa n xpaHeHus
WHOPMaLMM O COCTOSIHUM CETU, MPUHSTUS peLLEHUN
(no Tomonorun, MapLipyTM3auun, paamMopecypcy, dHep-
ropecypcy, Harpysku, 6e3onacHocTu, kadectBy obGcny-
XnBaHUs), 06y4YeHNs U peanu3aumu peleHui (puc. 1).

lNocmaHoska 3adayu. 3agaHbi:

— MobunbHasi pagnoceTh;

— cuctema ynpaeneHus (CY) ceTblo, coctosawas us K
byHKUMOHANbHBLIX NMOACUCTEM, peanu3aylLmMX MHOXECT-
BO METOAOB YMpaBrieHus {Ukp}, p=1...Py, k=1...K
(npegnaraembix Ana peanusaumm B faHHon MP);

— OCHOBHble TpeboBaHus K cucteme ynpasneHus MP
{TPg}, g=1...Q: obecneveHne nepegayn pasnuyHbIX TW-
noB Tpaduka C 3agaHHbIM KayecTBOM; obecneveHuve
afanTMBHOrO M pacnpefeneHHoro yHKUMOHNPOBAHMWS

CeTn C BO3MOXHOCTbIO €e CaMoOpraHu3auun; NpuHaTue
peleHuiA B peanbHOM macwitabe BpeMeHW; MUHMManb-
Has 3arpyska cetu cnyxebHoi MHdopmauuen; ocylle-
CTBMEHNE NONb30BaTENbCKOW U CeTeBOW (30HOBOW) On-
TMMM3auuW; asBTOMaTM3aumMs MPOLIECCOB YMnpaBneHus
ceTblo.

Cucrtema ynpaBrieHUs1 CeTbIo

MoAcucTeMa NPUHATUS PeLLeHuit

Moacuctema Moacvcrema| | Moacvcrema Moacvctema
ynpasneHus ynpaenexus | | ynpaenexus obecneyeHuns

MapLupyTu3aLUuen | | Tonomorven | | Harpyskoi 6e30nacHoCTH
I T

Mopcvctema Mopcucrema Moacuctema '
ynpasneHus ynpaenexms yrpaBneHusi Ka4ecTBOM
3HEpPropecypcoMm| | paganopecypcom obcrnyxuBaHNs

1
Moacucrema c6opa u | |Moacucrema peanusaummn
pelueHnin

XpaHeHus uHdopmaumm
-

I L

| Mo6unbHasa paguoceTb |

Moacucrema
obyyeHus

Puc. 1. @yHKkyuoHanbHas Modesib cucmeMbl orepamus-
HO20 yripasneHus MobunbHoU paduocemsio.

Fig. 1. Function models of operational control systems
MANETs

Heobxodumo: oueHuTb 3dPeKTUBHOCTL npeaso-
XeHHbIX MeTofoB ynpasneHuns (MY) n patb pekomeHaa-
LMmM No ux npumeHexmnio B MP.

MeToguka oueHkn agpdpektnsHoct MY B MP ¢ au-
HaMW4HOW TOMOJIOrMEN BKIIOYAET criedytoLme aTanbl.

1. AHanus ycrnoBuit yHKLMOHUPOBAHUA CeTU U 3a-
JaHue UCXOOHbIX AaHHbIX B BUAE:

— napameTpbl MP (pa3MmepHOCTb; napaMeTpbl y3rnoB
CeTW, OnucaHHble Ha BCEX YPOBHSIX 3TANOHHOW MoAenu;
BapuaHTbl TOMOMOorMK; napameTpbl MHAOPMaLNOHHOIO
obmeHa, napameTpbl MOBUNBHOCTM U Ap.);

— napameTpbl MHOXecTBa uccnegyemoix MY;

— TpeboBaHMA K MeToAaM yrnpaBreHus B pamkax k-
O noAcucTeMsl {TPkn}, n=1...Ny, k=1...K n cuctemsol
ynpasneHus B uenom {TPg}, g=1...Q.

2. Bbibop nokasatenent adhdeKTUBHOCTU (OYHKLMO-
HupoBaHusa MY. C nosuumii cucTeMHoOro nogxoaa Heob-
XOAMMO OLeHMBaTb 3(PEeKTUBHOCTL METOAOB yrpaBrie-
HWS1 NO ABYM rpynnam nokasaTtenem.

— moGanbHble nokasatenu. Kaxagpli MmeToq ynpas-
neHnst peanusyeTcs onpeaeneHHon ¢YHKUMOHaNbHON
noacuctemonn MP n noatomy HeobGXO4MMO OLEHMBATb
€ro BNWsIHME Ha OCHOBHbIE MokKasaTenu (OyHKLMOHMPO-
BaHWs camon cetn G;, i=1...I: G1 — nponyckHasa cnocob-
HocTb MP, G, — cpegHee Bpemsi 3aepXku nepegayu
coobueHnn, Gz — COOTHOLEHME oObema crnyxebHoro
Tpaduka no cpaBHEHUO ¢ 06BLEMOM MHPOPMALIMOHHOTO
n apyrue.

— NokanbHble (BHYTPEHHME) NokasaTtenu k-on oyHK-
LIMOHanNbHOM NOACUCTEMbI Lk,-, Jj=1...Jk, k=1...K cuctemsol
ynpaBneHus. KOHKpeTHbIA CMbICIT OaHHbIX MOKa3aTenen
onpenensieTcss TUMOM (PYHKLUMOHAnNbHOW NOACUCTEMBI.
Hanpumep, ons noacuctemsl ynpaBfieHUs MapLupyTu-
3auMen nepeyeHb noKamnbHbIX MoKasaTenen BKMHOYaeT
cneayowume [3]: L1 — obbem cnyxebHoro Tpaduka, He-
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o6xoauMbI Anst NOCTPOeHust mapuipyTa; L; — Bpewms
NOCTPOEHNst MaplipyTa; Lz — KONMMYeCcTBO U pasmepbl
MapLUPYTHbIX Tabnuu; L4 — BeIMUCNIUTENBHAST CIOXHOCTb
anroputMa peanusauuu MeToda u gpyrue.

3. OueHka 3(pEKTMBHOCTM METOAOB YNpaBreHUs
k-0 doyHKUMOHANbHOM NOACUCTEMBI:

a) Mo nokanbHbIM NokasaTensam Lk,-, J=1.Jk k=1..K.

[ns atoro HeobGXxoAMMO MOCTPOUTH COOTBETCTBYHO-
lwme aHanuMTU4Yeckue MU MMUTauuoHHble mopenu. Ha-
npumep, Anst OLEHKM MeTonoB MaplupyTtusauum B MP
NPeAnoOXeHO WUCNONb30BaTb ACUMMATOTUYECKYH OLEHKY
CBSI3HON, BPEMEHHOW, €MKOCTHOM W BbIYUCUTENBHON
CINOXHOCTU anropuTMoB UX peanusauum [3].

[anee  ocywlecTBnseTca  MHOrokputepuanbHas
oueHka MY n dopmupoBaHme Ux SONYCTUMOrO MHOXe-
cTBa {Ukn} g{Ukp} k-oii noacucTeMbl, UCKOYas MeToAbI

He yaoBneTBopsioLLme TpeGoBaHusm {TPX} n {TPg}.

6) Mo rmobanbHbIM nokasatensm Gj, i=1...1.

C NoMOLLbIO CUCTEMbI UIMUTaLMOHHOTO MOAENMPOBa-
HUs ceTen cBsasu (Hanpumep, NS-2 [4]) cTpouTca UMuK-
TaumoHHaa mopenb dyHkumoHmpoBanua MP, Bknio-
vawlias Mogenu npoueccoB (PYHKLMOHMPOBAHUSA Kax-
poro MY (auHamuyKa NpOUCXOAALLMX MPOLECCOB He Mno-
3BONSET NONYYUTb aHANUTUYECKNE MOLENMN).

OcyuyecTBnsieTca MnNaHMpoBaHWe W MpoBeAeHue
3KCMEepMMEHTOB Ans MnomnyveHus 3aBucumocten Gj oT
{U'a} npn pasnuuHbIX napameTpax PyHKLMOHMPOBAHS
MP (ypoBeHb WM Tun Harpysku, OuHaMuka Tornonoruw,
pa3mepHoOCTb U Ap.). Llenbio akcnepumeHToB siBnsieTcs
nonyyeHne rpaHuYHbIX AnanasoHoB  3PDEKTUBHOIO
NPUMEHEHNS MeToAoB ynpaBneHus k-o yHKLMOHanb-
HOWM MOACUCTEMBI, @ TaKkKe Cy)KeHne paccMaTpuBaemoro
MHoxXecTBa {U*;} 3a CueT MCKMIoYeHNs METOAOB, NoKa-
3aBLUNX HaMXyALne pesynbTaThl.

4. OueHka adpdpekTnBHocTM CY B Lenom (CoBoOKyn-
HocTM MY — 0AiMH OT KaXaow noacuUcTeMsbl):

a) hopMMpoBaHne MHOXeCcTBa BapvaHTOB MOCTpoe-

K
Hus CY — {SUJ=U {U%), p=1...Px, z=1...2;
k=1

0) nnaHvpoBaHMe ¥ NPOBEeAEHNe 3KCMEPUMEHTOB C
Ka>kgowW z—OW CUCTEeMOW YnpaBneHus Ans MonyyYyeHus
rnobanbHbIX Nokasatenen G, i=1...1;

B) aHanu3 pesynbTaToB MOAENMPOBaHUA U nonyde-
HUS 3HaHWN 06 3dEKTMBHBIX BapuaHTax MOCTPOEHUs
CUCTeMbl YNpaBrieHnss Npu PasnnyHbIX YCHOBUAX (YHK-
unoHupoBaHusa MP.

lIl. 3aknoyeHne

Takum obpasom, paspaboTaHHas mMeToauka MO3BO-
nsetT BbIAENMUTb [OMNYCTUMOE MHOXECTBO METOO0B
yrnpaBneHus, yaoBNeTBOPSALWMX TPpebOBaHUSAM K KOH-
KpeTHOW MoOunbHOW paguoceTw, U onpegenvTb avana-
30Hbl 3(PMEKTUBHOIO UX NPUMEHEHUs. [lonyveHHble
pesynbTaTbl 6yoyT UCnonb3oBaHbl Npu NocTpoeHun ba-
3bl 3HAHWI CUTYaALMOHHON HEYETKON CUCTEMbI yrpaBre-
HMS1 MOBDUNBHOW pagnoceTy cneLmansHOro Ha3HavyeHus:.
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Abstract — Methods for estimation of mobile radionetworks
control efficiency have been considered

|. Introduction

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 network-
ing because of the unavailability of infrastructure.

Provision of effective networks control is impossible without
corresponding control system. Methodology of assessment of
given networks control methods effectiveness is given in the
report.

Il. Main part

Functional model of operational control system with singled
out k-subsystems suggests: subsystems for collection and storing
information about the networks condition, decision making (in
topology, routing, radio resource, power resource, loading, secu-
rity, service quality), leaning and decision implementation (fig. 1).

Methodology of assessment control methods effectiveness
in MANET includes the following stages.

1. Analysis of the functioning conditions and setting input
data as MANET parameters; parameters of a quality of search-
ing control methods; demands to controlling methods inside k-
subsystem and the whole control system.

2. Selection index of two groups of control methods effec-
tiveness:

— global indexes: G, i=1...I: Gy — throughput MANET, G, —
end-to-end packet delay and other.

— local (inner) indexes of k-functional subsystem L,
A1 ke

3. Assessment of control methods effectiveness of k-
functional subsystem supposes:

a) Assessment of control methods according to the local ef-
fectiveness indexes and forming permissible quantity of k-
subsystem methods, which meet the requirement.

b) Assessment of the definite control method effectiveness
according to global indexes G; i=1.../ and receiving limited
ranges of effective usage of different control methods of k-
functional subsystem.

4. Assessment of the control system MANET effectiveness
on the whole according to global indexes:

— forming quantity versions of network control system con-
struction;

— planning and performing experiments for receiving global
indexes Gj;

— analysis of the results of modeling and receiving informa-
tion about effective version of control system construction in
different states of the system functioning.

I1l. Conclusion

Thus the developed methodology makes it possible to
choose the admissible quantity of control methods, to meet the
requirement of the special MANET and to define range of their
effective usage. The results received will be used in construc-
tion of the knowledge base of fuzzy situational control system
MANET of special designation.
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