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AHHomayusi — PaboTa nocBsiLeHa peLleHnto akTyanbHON
3aflayun, KOTopas 3aKIoYaeTcs B PasBUTUM U YCOBEPLLEHCTBO-
BaHUM METOAOB ynpaBrieHus ceTeBbiMM pecypcamu B TKC, a
Takke WX OUHAMUYECKUX MoAenen, NMOCTPOEHHbIX Ha OCHOBE
MMuTauuoHHoro annaparta E-cetelt, 4to nossonsieT obecne-
UNTb 3aJaHHOE KayeCTBO OOCy>XUBaHWS.

PaspaboTtaH meToa pacnpegeneHHoln 6anaHcMpoBku ceTe-
BbIX PECypCOB, YTO WCMONb3yeT Chneunduyeckuin Kputepumn
ONTMMAanbHOCTW MOMNy4YaeMblX PeLUEeHWI, KOTOpbIA y4uTbiBaeT
KaK CTaHAapTHYI0 METPUKY NMPOTOKOMOB MapLupyTusaumu, Tak u
Mepy 3arpy>XeHHOCTU KaHarnoB 1 areHToB ynpasneHus TKC.

|l. BBepgeHue

Mpouecc pa3BuUTUSI NEPCMNEKTUBHBLIX MYNbTUCEPBUC-
HbIX TenekoMMYHUKaumoHHbIX cuctem (TKC), kotopble
ansawTcs 6ason ana co3gaHus ceTer criegyrollero
nokoneHnsi (Next Generation Network, NGN), cywiect-
BEHHO 3aBMCUT OT pa3BUTUS COOTBETCTBYIOLLNX CPEACTB
ceTeBoro ynpaeneHusi. K oCHOBHbIM TakuMm cpeacTBam
OTHOCATCS MEXaHW3Mbl YynpaBneHus TpadguKoM (MH-
(POPMaUMOHHBIA pecypc) U CPeacTBa pacnpefeneHus
NponyckHol cnocobHocTn TpakToB nepepayn TKC (ka-
HanbHbIA pecypc).

CornacHo npoBegeHHOMY aHanmay [1, 2], cywiect-
ByIOLLME CpeacTBa YNPaBMeHUs CETEBbIMW pecypcamu,
KOTOpblE OPUEHTUPOBaHblI Ha peanu3auuio MpoLEeccoB
MHOrOMyTEBOW MapLUpyTM3aumn, HeCNocobHbI obecneynTb
OOHOBPEMEHHbIA Y4ET HECKOIBKUX BaXXHbIX BEPOATHOCTHO-
BpeMeHHbIX nokasatenen TKC, ocobGeHHO (yHKLMOHanb-
HOWM N CTPYKTYPHOW B3aMMOCBSI3U €€ Yy4aCTKOB, YTO MPUBO-
OWT K HECOrNacoBaHHOCTM YMPaBMSOWMX PELLEHUI, W,
COOTBETCTBEHHO, HEraTvBHO BMMSET Ha kayecTBo obcry-
xuBanve (Quality of Service, QoS). Cnegyetr oTMeTUTb,
YTO OCHOBHOW MPUYUHOM PacCMOTPEHHbIX HEOOCTaTKOB
SIBNAETCA HECOBEPLUEHCTBO MoAenen, MeToAoB M anro-
PUTMOB, MOJIOXEHHBLIX B OCHOBY COOTBETCTBYIOLLMX TEXHO-
NOrMYECKMX CPEACTB YNpaBneHUsi CETEBLIMU PECYPCaMM.

Moatomy 3agaya ycoBepLUEHCTBOBaHUSA Mogenen u
METOOOB YNpaBliEHUs CETEBbIMW pecypcamMu SIBRsieTcs
aKTyanbHOW.

Il. PaspaboTka mogenu u metoga
ynpaBneHus

B obwem cnydae TKC pgenutca Ha psfg 30H, Kaxgas
M3 KOTOpbIX rpynnupyeTcs Ha 6ase areHTa ynpaBneHus
(AY) [3], koTopbI OTBEYaET 3a ynpasneHne nHpopmMaum-
OHHbIMW W KaHanbHbIMM pecypcamu 30Hbl. Kaxabin AY
(puc. 1) onpegenseTcs cneaylowWmMm XapakTepucTukamm:

1
> A — oblwas MHTEHCUBHOCTb MHOPMALIMOHHOMO

i=1
-
Tpacuka AY; Y A" — obLuasi BbIXOAHAS MHTEHCUBHOCTD;
i=1

!
> A7 —vacTtb Tpadmka, agpecoBaHHasi AY 1 y3nam ero
i=1

30HbI;, A

nep

— MHTEHCUBHOCTb Tpaduka, reHepupoBaHHas
AY 1 y3namu ero 30Hbl;

Puc. 1. Modenb aezeHma yrnipasneHusi.
Fig. 1. Model of control agent

[ !
> A" — 3abrnokupoBaHHas YacTb Tpaduka B AY; ¢, —
i=1 i=1

obwasa nponyckHas cnocobHocTb ([1C) kaHanoB cBSA3M
(KC) AY; [ — konuuecTBo cmexHbIx AY 1 KC ansi ceasm ¢
HUMMN.

BanaHcupoBKka ceTeBbIX PECYPCOB B MOAENU ocyLLe-
CTBNSIETCS NYyTEM HaXOXOEHUs BEKTOpa pacrnpeaeneHuns
notoka (BPI1) cnepytowero suaa:

— i
K=(kkyrky), S =1, (1)

Kaxxgbii anemMeHT OaHHOrO BeKTOpa XapakTepusyeT
YyacTb BbIXOOHOrO M3 areHta Tpadmka, KOTopblli nepeaa-
eTcsi no cooTBeTcTBytowemy KC B cmexHbin AY. Ucxopas
13 r3n4eckoro npeacTaBneHnss JaHHOrO BeKTopa U C
uenbio NpegoTBpalLeHNst Neperpy3ok kKaHarnoB M y3roB
TKC, Ha anemeHTbl BekTOpa (2) HaknagbiBalTCa Takue
orpaHnyeHus:

0<k <1, i=1.1 3)

8uUx .
Ak, <c;, i=1.1. (4)
B pamkax onucaHHOM Mogenu yHKUWMOHMPOBaAHMUS
TKC 3apaya ynpaBneHus ceTeBblMU pecypcamu Ilo-
KanbHOro areHTa CBOOMUTCS K PELUEHWU0 ONTMMU3aLMOH-

HOW 3adauu, KoTopasi CBsi3aHa C MUHUMU3aUUEN YHK-
uuoHana, B ycrnoBusx Hannuus orpaHunyexun (3); (4)

&(K)=q@+q,0(K)+q0,(K),

roe o-l(?) — cpefHekBagpaTnyHoe oTtkrnoHeHne (CKO)

3arpy>KeHHOCTM kaHanos x,, i=1../;

JI(E):Jﬁé(x,—)_c)z; (6)

0,(K) — CKO 3arpy>eHHOCTU NOKanbHOro M CMEXHbIX

AY 7, i=1.1;
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@ — meTpuka NPOTOKOMNOB MapLUpyTu3auum nnbo cTou-
MOCTb kaHanoB AY.

MpeonoxeH meTond ynpaBneHWs cCeTeBbiMU pecyp-
camu, KoTopbI 6asmpyeTcsa Ha paspaboTaHHoW MaTema-
TUYeckon mopenu 6anaHCUpoBKW U onpeaenseT Takue
npoueaypbl:

l. Mpoueaypa onpeaeneHus NC kaHanos AY.

[aHHas npouenypa npeacraBnsiet cobon anroputm
HaxoXxaeHusi kaHanoe ¢ nagatowen MNC Ha ocHoBe crne-

LMUYECKOro MHTepBana yMeHbleHns Ac,
i i i
¢, — ¢, =4dcy, (8)
roe c,, ¢, , —MNC i-ro KC Ha k-m u (k—1)-m TakTe
pabotbl AY.

®PyHKLMOHMPOBaHWE anroputMa npoueaypsbl | B pam-
kax pas3paboTaHHOrO MeToda YMNpPaBneHUs CeTeBbIMU
pecypcamu CBOAWTCSH K TakoW MOCefoBaTerlbHOCTM
[OEeNCTBUN:

1) aHanus NC kaHanoB areHTa C NMOMOLLbIO U3BECT-
HbIX CNYXeOHbIX WM CUrHanM3auMOHHbIX MPOTOKONOB
cteka TCP/IP;

2) aHanu3 ycnosus (8):

2.1) ycnoswue (8) BbIMONHAETCS, NpoBepka ycro-
BUS

CII{ < Cmin ’ (9)

roe c,,;, — MvuHuMmanbHas Heobxoammas lMC;

2.2) ecnu kakoe-To NMBO HU OAHO 13 ycrnoBui (8);
(9) He BbINONHAETCS, TO NepenTn K n. 1;

2.3) ecnu ycnosus (8); (9) BbinonHAOTCA MeHee 2
TakToB paboTbl areHTa, To nepentu Kk n. 1;

2.4) ecnn ycnosus (8); (9) BeinonHsatoTca 6onee 2
TakToB paboThl areHTa ansa i -ro KC, To 3abnokuposaTtb

COOTBETCTBYIOLWMIA kKaHan Ha (k +1 )-m TakTe paboTbl;
2.5) vycnoeue (8) He BbINOMHSETCHA; ecnn

¢; — ¢, , >> Ac} , To 3aBNOKMPOBATL COOTBETCTBYHOLLMIA

kaHan Ha (k+1)-m Takte paGoTbl AY 6e3 OonosnHu-
TernbHbIX NPOBEPOK.

[na npoBegeHns Ka4eCTBEHHOTO N KONMYECTBEHHOMO
aHanusa onucaHHoW npoueaypbl pa3paboTtaHa MMuTa-
LUMOHHAasa Modernb Ha OCHOBe kraccuyeckux E-ceten [4],
pesynbTatoM paboTbl KOTOPOW ABRAOTCA 3HaveHus [1C
Kapkgoro kaHana AY n Homepa 3abnoknMpoBaHHbLIX KaHa-
NOB Ha crneayoLemM Takte paboTbl areHTa.

Il. Tpoueaypa MnHUMHU3auun dyHkumoHana (5)

MpoBeaeHHbI aHanNM3 nokasars, 4To Hanbonee adg-
deKTUBHbIMM  CpeACTBaMM  MWUHMMM3AUMKU  LeNIeBOro
yHKUMOHaNa ynpaeneHuss ceTeBblMu pecypcamu (5)
ABMSATCS CNOCO6 NPONOPLMOHaNbHOro pacnpegeneHns
W rpagneHTHbI MeTod MUHUMU3aLUN.

lll. BeiBoAbI

B pabote paspaboTaHa maTemaTuyeckasi MOAENb U
meToq 6anaHcupoBku ceTeBbix pecypcoB B TKC Ha oc-
HOBE [eLeHTpanu3oBaHHOW CcTpaTern ynpasneHus,
KoTopasi peanv3oBaHa B BUAE pacnpeaerneHHon Myrb-
TUareHTHoW cuctembl. [peumyllecTBa NPeanOXEHHON
mogenun obecneunsaroTca cornacoBaHHoON 6anaHcMpos-
KON OAHOBPEMEHHO WHM(OPMALIMOHHBIX W KaHamnbHbIX

pPecypcoB, YTO MO3BOMSIET YNYYLWWUTb Ka4ecTBO 06CHy-
)KMBaHMs MO OCHOBHbLIM Noka3aTtensam QoS.
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Abstract — A work is devoted to the solution of an actual
scientific problem which consists in development and improve-
ment of control methods of the network resources in TCS as
well as their dynamic models constructed on the basis of imitat-
ing facility of E-networks. It provides to support the required
performance.

I. Introduction

In the work it is shown that the important place in modern
and perspective technologies of multiservices TCS is occupied
by control facilities of the network resources. Improvement of
the given facilities defines necessity of development of their
mathematical models and methods.

I, 1ll. Main Part

The mathematical model of balancing of distributed network
resources is advanced. It uses specific criterion of solution of
the optimization problem which considers either standard rout-
ing protocol metrics and measurements of congestion of chan-
nels and agents in TCS:

&(K)=q,®+q,0,(K)+q;0,(K).

On the basis of obtained model the control method has
been received and it systematizes the set of steps and actions
which are necessary for balanced loading of channels and
minimization of the use of channel resources.

IV. Conclusion

The mathematical model and the method of balancing of
the network resources in TCS on the basis of the decentralized
strategy of management, realized in the form of distributed
system of agents have been developed. Advantages of the
offered model are provided with the coordinated simultaneous
balancing of information and channel resources what allows
improving of quality through the main characteristics of QoS.
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