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E. B. UeaHoga — MarucTpaHT Kadeapbl MOAENMPOBAHUS BbIYUCTIUTENBHBIX U ANEKTPOHHBIX CUCTEM
I'. C. Escees (kaH[. TEXH. HAYK, A0L.) — HaY4HbIA PyKOBOAWTENb

MOJENNPOBAHME NMOTOKA 3AMNMPOCOB K Bbl‘-II/ICJ'II/IT!EJ'IbHOVI CUCTEME
HA BA3E MNOJIYMAPKOBCKWUX LIEMEW

B paHHOW cTaTbe paccMaTpuBaeTCs MoLeflb CUCTeMbl Mepedayn [daHHbIX M0 CTaHaapTy
IEEE 802.16e. mMuTaumoHHy0 MOZENb CETU MOXHO YCIOBHO PasfenuTb Ha [Be 4acTu: MOLEfb BXOLHOrO
Tpaduka abOHEHTOB M MOLESb NNaHWMPOBLUMKA PecypcoB Ha 6a3oBoi CTaHLuU. PaccMoTpum nepeyto YacTb
Moaenw.

[Ins MogenupoBaHns cucTeMbl HeOBX0AMMO NPOMOAENMPOBATL NOTOK NOCTYNMEHUs 3asBoK. [na Tu-
NUYHOTO WHTEPHET-COEAMHEHUS (M CECCUM) MOXHO BbIAENWUTL ABa COCTOSHUS: aKTUBHbIA PEXWM, BO BPEMS
KOTOPOro NMPOMCXOANT nepedayda AaHHbIX, ¥ PEXUM OXUAaHWS, BO BPEMS KOTOPOro Nepeaava AaHHbIX He Npo-
NCXOANT.
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Puc. 1. HTTP - tpachuk. MapkoBckas Mogenb

Takas Mofernb ceccun npeacTaeneHa B [3], U pekOMeHAoBaHa AN MOLENMPOBAHNS TUMMYHOTO WH-
TEPHET Tpacuka. AKTUBHBINA W XKOYLIMIA PEXUMBI CECCUM Ha3bIBAKOTCS COOTBETCTBEHHO nepuogamum ON n OFF
(cm. pucyHok 1). Bo Bpems nepuoga ON, aboHeHT 3anpalumsaeT pecypchl He MOCTOSIHHO, a N0 Mepe Heobxo-
ammocTu. Takum 06pa3om, TMNMYHOE VIHTEpHET CoeayHEHNe MOXHO OnucaTh Kak NpepBaHHbIN MyaCCOHOBCKMIA
notok [3]. AnutensHoctn coctosHuin ON/OFF pacnpegeneHbl no 3KCNOHEHUMansHOMY 3akoHy. Takum obpa-
30M, €CTM MHTEHCUBHOCTb Nepexof1os B coctosHne ON = 4, To cpeaHee Bpems NpebbiBaHus Ceccim B CO-
ctosHn ON paBHo 1/%x. COOTBETCTBEHHO, CpeaHee Bpems npebbiBaHus ceccum B cocTosHun OFF  pasHo
1/%or . Takum 06pa3oM, [N BbIYUCTIEHUS BEPOATHOCTU NpebbiBaHns ceccun B cocTosH ON npuMeHrma

= o
hopmyna A== |1, CNIE[OBATENBHO, BEPOSITHOCTb MPeBbiBaHNs ceccun B cocTosH OFF MOXHO
R
HanT no opmyne i t=Ze= TaKas Lienb COCTOSIHWIA CECCUM ABNSAETCA MapKOBCKUM npoLieccom [4].

VHTepBansl Mexay NocTynneHvem 3asBok B pexume ON onucbiBatoTcst hyHKLMein pacnpeaeneHms
BEPOATHOCTEI! FO—-e*

WHTEpHET Tpaduk, CMOAENMPOBAHHbINA C MOMOLLLIO MapKOBCKOrO NpoLiecca, MOXET COAepXaTb NOTOK
TOMbLKO CO CyYalHbIMW, pacnpefeneHHbIMU SKCMOHEHLUMArbHO NepruoaamMy BKIKOYEHNS U BbIKITIOYEHUS nepe-
[auu JaHHbIX (CM. pucyHok 2). OgHako B peanbHOCTH 3TU NEpUodbl MOTYT UMETb HEIKCMOHEHLMANbHOE pac-
npegenexue, oH1 MoryT BbITb Jaxe (OUMKCUPOBAHHbIMK. B 9TOM criyyae Lenb COCTOSIHUM YXe He MOXET afek-
BaTHO MOLENMpOoBaTbCA MapKOBCKMM MpoLeccoM. [MonyMapKkoBCKkue NPOLECChl SBMSKOTCH €CTECTBEHHLIM W
BaHbIM 0606LLeHneM npoueccoB Mapkosa. MonymMapkoBCKuiA NPOLIECC - 3TO TaKOM ClyYaiHbIA NpoLecc, Ko-
TOPbIA NEPEXOAUT U3 OOHOMO COCTOSIHWS B APYroe B COOTBETCTBUM C 3a4aHHbIMM pacnpeeneHnsMu BeposT-
HOCTeW, a Bpems NpebblBaHNs npoLecca B kKakoM-nnbo COCTOSHUM SBNSETCS CyYaliHON BENUYMHON, pacnpe-
[EeNeHne KOTOPOW 3aBUCUT OT 3TOr0 COCTOSHMS [2].
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Puc. 2. MapkoBckasi Mogenb

Mpy Tex e UHTEHCUBHOCTAX ov U “ore | YTO U ANS CECCUN, CMOAEMMPOBAHHON C MOMOLLbKO MAPKOB-
CKOW Lienu, MOXHO 3aZaTb NOSTyMapKOBCKUM MPOLECC C HECITyYanHON ANUTENbHOCTHH COCTOSIHUI.
Ha pucyHke 3 n3obpaxeH Tpadvk NakeTHOM nepeaayn AaHHbIX Ans CreayoLwmx YCnoBui:

—  pawvTenbHocTb coctosiHug ON pacnpefesneHa aKCrnoHeHUMarbHo,
—  anvTenbHocTb coctosiHua OFF umeeT omKCcMpoBaHHOE pacnpeneneHne BEpOSTHOCTEN,

—  Bpems Mexzgy naketamu B cocTosiHum ON pacnpeaeneHo aKCnoHeHLMarsHo.
Ha pucyHke 4 n3obpaxeH Tpaduk NakeTHOM nepeaayn AaHHbIX Ans CreaytoLwmx YCnoBui:

—  pavTenbHocTb coctosiHuA ON MMeeT prkcpoBaHHOe pacnpeaeneHne BeposiTHOCTEN,
—  pJwmTenbHocTb coctosiHug OFF umeeT oukeupoBaHHoe pacnpegenieHne BeposTHOCTEN,
—  Bpems Mexzgy naketamu B coctosHum ON pacnpeaeneHo aKCnoHeHLMarnbHo.
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Puc. 3 Monymapkosckas Mogenb Puc. 4 Monymapkosckas Mogenb

WccnepoBaHue nokasano, YTo C UCMonb30BaHUEM MOSTyMaPKOBCKUX MPOLECCOB, NPU TEX Xe 3HAYEHU-
X MHTEeHcnBHocTen npoueccoB ON/OFF, MOXHO NOMy4nTb COBEPLUEHHO pasHble TuMbl MHTEpHET Tpadvka, B
3aBUCMMOCTM OT yCrnoBuid paboTbl cuctembl. OgHaKO NpY MOZENMPOBAHMI CECCUM C MOMOLLBK) AaTyMKa Ans
NONyMapKOBCKOro NpoLiecca ecTb CBOM CMOXHOCTU. [1nsi MapKOBCKOro NpoLiecca UCnonb3yeTcs TOMbKO AKCMo-
HeHUManbHoe pacnpegeneHune, v Ans Kaxnoro 3Ha4eHns Aatymka AenCTBYIOT BblYMCHEHNs o hopmyne:

2
Ecnu npu ncnonb3oBaHUM NONTYMapKOBCKNX NMPOLECCOB HYXEH AaT4yuK DMCerTHOﬂ CﬂyqaﬁHOf/ll BeJn4yun-
Hbl UNW HEJKCMNOHEHLWANbHOro pacnpeaeneHusa, 10 And nonyyYyeHna 3Ha4eHua aatyinka, npuxoguTcd, Kak npa-

BUINO, UCMONbL30BaTh 06paTHOE NpeobpasoBaHme, YTo yMeHbLIAET CKOPOCTb MOJENMPOBAHMS.
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