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MOJEJUPOBAHUE IMPOLECCOB CO3JAHUSA BUPTYAJIBHBIX
IINPUHI'"OBBIX KAHAJIOB B JIOKAJIBHBIX KOMIIBIOTEPHBIX CETAX

MODELING OF CREATION PROCESSES OF VIRTUAL
PEERING CHANNELS IN LOCAL COMPUTER NETWORKS

AHHOmMauyus. [llpuBegeHO onucaHve ceTeBOM MOAEeNnM MexaHusMa CO3[aHusi BUpTyarbHbIX
NMUPUHIOBLIX KaHanoB B IOKanbHOW KOMMbIOTEPHOW CETU M Ha ee OCHOBEe MNOCTpoeHa MaTemaTuyeckas
mogenb. WccnegoBaHO BrMsiHUE OCHOBHbBIX MapameTpoB MUPUHIOBOM KOMMbIOTEPHOW CETU Ha BpeMms
CO30aHNsi BUPTYarbHOro NMMPUHIOBOrO kKaHana. PaccmMoTpeHbl pekoMeHgauum no NporpaMHon peanu3aumm
NMMPUHIOBbIX MEXaHW3MOB.

Summary. The description of network model of the mechanism of creation virtual peering channels
in the local area network is resulted and on its basis the mathematical model is constructed. Influence of
leading particulars peering the computer network for the period of creation virtual peering channel is
researched. Guidelines on program implementations of peering mechanisms are resulted.

[IpoekTnpoBaHue © peamu3alys COBPEMEHHBIX CHCTEM OOMEHa WHQopMalnmeld B JIOKAIBHBIX
koMmbioTepHBIX ceTsax (JIKC) tpebyer pa3paOOTKH MPHUHITUITHAIHHO HOBBIX MEXaHHU3MOB B3aMMOJCHCTBUS
y3JI0B, NO3BOJJIAIOIINX IIPOJABUHYTH PCHICHUEC HpO6H€MBI IMOBBIMICHUA YPOBHSA Kad€CTBa O6CJ'IY)KI/IB3HI/IH
kiueHToB. OIHUM W3 TyTell pelieHus yKa3aHHOW NpoOJeMbl SBISIETCS HWCIOJIh30BaHHE MHUPUHTOBOTO
(paBHOpanroBoro) oomena mHpopmarmeit B JIKC, KOTOpBIA OCHOBaH Ha HMCIHOJB30BAHWH BHUPTYATBHBIX
nupuHroBbix kananoB (BIIK) [1]. Co3ganme naHHOTO MeXaHU3Ma IIpelycMaTpuBacT pa3paboTKy psiaa
MPOrPaMMHBIX MOJAYJICH, TOANCPKUBAIONINX pPAa0OTy CIHEIUATBLHOTO TMPOTOKOJIa W CHeNU(PUISCKUX
IporeccoB  (CIocoOBl  aapecaniid TpH Tiepefadye aHOHUMHBIX COOOINEHUH, MpOIeaypbl OObeIMHEHUS
(hm3udeckux mojmceTed W T.nI.), obOecrieymBarmuX ero ¢GyHKIHOHUpoBaHWe. OMHAKO TPU TUIAHUPOBAHUH
CeTM W OpraHu3alii  KOPPEKTHOTO IUPHHIOBOrO oOOMeHa uHQopManuel HeoOXoauMo 001a1aTh
MaTeMaTHYeCKOW MOJIENBI0 U METOJaMH pacueTa XapaKTepUCTHK (ITapaMeTpoB) MpoIecca B3anMOICHCTBUS
y3moB B JIKC.

Ilenvto pabomwr aenaemca pa3padomka MmamemMamuyieckoiul Mmooeau npouecca CcO30aHUA
GUPMYAIbHBIX NUPUHZO06IX KAHAI08 U paciem 0CHO8HbIX Xapakmepucmuk nupunzosoi JIKC.

1. CereBass Mogeab. Kak uzBectHo, mnpoiecc cosnanus BITK cocTOMT M3 HECKOJbKUX 3TArloB:
3aIpoC-0TBET, YCTAHOBKA BUPTYAIBHOTO COSJAMHEHHMS, Iepeada JaHHbIX, pa3pylleHne coequHeHus. bynem
MoJIaraTh, YTO MUPHHTOBBIA KaHAJ SBISCTCS IMOJHOCTBIO C(HOPMHUPOBAHHBIM IMOCIE TPOXOXKICHUS JBYX
MepBBIX 3TAroB. V3 ommcaHusl MTUPUHTOBOTO MeXaHn3Ma [1] M3BECTHO, YTO MPOIECCHI, MPOUCXOAIINE Ha
IBYX TEpBHIX dTanax cozmanus BIIK, momoOHBI 1 KaXaplii U3 HUX COCTOUT M3 ABYX CYONPOIIECCOB (CTaIHiA)
— 3ampoca WCTOYHMKA W OTBeTa y3/0B. [IpudeM OTBEHArOT Ha 3alpoc TOJBKO TE Y3JIbI, KOTOpBIE
MIOIEPKUBAIOT MMHPUHTOBBI MEXaHM3M U COJAEp)KaT 3ampammBaeMyro uHpopmanuio. Clienyer OTMETHTb,
YTO pe3yJNbTaTOM OJHOTO 3aIpoca MOXET OBITh CO3JaHHWe JOCTATOYHO OOJBIIOTO KOJIHYECTBA OTIEIBHBIX
BIIK.

Paccmorpum mpouecc opranmsauuu BIIK B mpocreitmeit nupunrosoit JIKC. Ilox mpocteiimeit
Oyaem moHUMaTh Takyro nmupuHroByto JIKC, koTopast yIOBIETBOPSET CIEAYIONIEMY PSTY yCIOBHIA:

1) B ceTH AeHCTBYET TOJBKO OJUH UCTOYHUK MHUPUHTOBBIX 3aIIPOCOB;

2) Bpems 00pabOTKH y3j1aMHU 3alPOCOB HCTOYHUKA MO0 00pabOTKU MCTOYHHMKOM OTBETOB y3JIOB
OJIMHAKOBO B PaMKaX COOTBETCTBYIOIIHNX CTaJHIi;

3) Ha mapameTpsl pabotsl BIIK He BIUSIOT CTOPOHHHE HCTOYHHKH CETEBOTO TpaduKa
1 YPOBEHbD 3arpy’K€HHOCTHU KaHAJIOB CBA3H, ITOAKIIOYCHHBIX K CETH.

Bpems Ty, 3aTpaunBaeMoe Ha co3ganue BIIK, OGyner cocTosTs U3 BpeMeHH 00pabOTKH 3ampoca

T, “orBeroB I , Ha IEpBOM 3Talle €ro OpraHMW3alu U BpeMeHU o0paboTku 3anpoca 7, , M OTBETOB

3amp oTB 3anp!

T , Ha CO3JaHMC BHPTYAJbHOT'O KaHala Ha BTOPOM IOTAII€ OpraHu3allii NHUPHHIOBOI'O KaHalla, T.C. MOXKCET

OTB.
OBITH paccunTaHo 1O (hopMmyIie:
Ty = T.

3anpl

+T

otBl

+T

3anp2

+T,..- (1)
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Kax BumHO m3 hopmyiner (1), KaKAOH CTaauu COOTBETCTBYET CBOE CllaraeéMoe, BKJIAJ U CTENeHb
BIUAHMSA KOTOPBIX Ha Iy 3aBUCUT OT MpeIIaraeModl KOHKPETHOM MOJENH U IIapaMeTpoB,
XapakTepU3YIOLIKX Mpolecc 0OMeHa HHPOpMaLUe MeKIy HICTOYHUKOM H y3JIaMH CETH.

Pacemorpum mpouecc coznanus BIIK Ha nByx mepBbix stamax. Ha puc. 1 mpeacraBnena cxema
nponecca coznanus BITK. Ha nepBoii craguu nepBoro srama OT UICTOUHHMKA TOCTYMHAET MPOCTEUIINNA TOTOK
3alPOCOB C MHTEHCUBHOCTHIO A1 HA KaXJBI y3€ll HEKOTOPOro KOHEYHOTro MHOecTBa y3ioB Ui {1, 2,...,
n}. Kaxmelit u3 y3m0B MuHOXkectBa U1 obpaGarsiBaer’ MAaHHBIA 3aIIpoc ¢ OXMHAKOBOI HHTCHCHBHOCTBIO
HoToka oOciyxuBaHus L. [Ipu 3TOM, IHIIb HEKOTOpOE KOHEYHOE MHOXeCTBO y310B Uz {1, 2,..., m}, Ha

KOTOPBIX COJIEPHKUTCSI MHTEPECYIOMIAs KIIMEeHTa HHHOPMAIHs, OTBEYaeT HCTOYHUKY C MHTEHCHBHOCTBIO A,
npuuem Uz < Ui. B pesynbrate cyneprnosunun notokoB oT y3inoB JIKC K MCTOYHHKY, HHTCHCHBHOCTD

Pe3yJIBTHPYIOIIET0 MOTOKa A, MOKET OBITH paccunTtana mo ¢popmyne A, = mA,. Byaem nonarats, 4to

OTB 0TB2

nocie ornpaBku ysnamu JIKC oTBeToB Ha HCTOUHMKE (QopMupyeTcs odepe]lb JUIMHHON m U OTBETHI
00pabaThIBAIOTCS ¢ HHTEHCUBHOCTBIO OOCTY)KMBAaHHS |l: B TEYEHWM BpeMeHHU oxkunanus 1 . ¢ MOMEHTa

oTIpaBku 3ampoca. [1o ucreuennn 3Toro BpeMeHn 00paboTKa OTBETOB MpeKpanaeTcs. TakuM o0pa3om, s
TOTO0, 4T00BI TIportecc co3manws BITIK mpomomkuiics 1omKHO COOMIONATRCS yCIIOBHE:

T,.+T .. =T

3anpl orBl — *oxunl * (2)
Anams u YTOYHCHHUE I/IH(i)OpMaHI/II/I, COILGp)KElH.IGﬁCS[ B OTBE€TAX, KOTOPBIC ITIOJYUYCHBI OT m Y3JIOB,

IIPUBOOUT K TOMY, YTO 3allpOChbl HA BTOPOM I3TaIlC (1)0pMI/Ipy}OTC$I K MCHBUIEMY 00 PpaBHOMY m YUCITY

y3710B, T.€. [ < m.

V3ne1 JIKC
/ Ui {l,2,...,n}
\
V3en U:{1,2,...,m}
(MCTOYHUK)
—
Us{l,2,..,1}
Us{l,2,....k}
) )
1 2 3 4

Pucynox 1 — Cxema nponecca co3nanus BIIK Ha ABYX nmepBhIX 3Tamax.
Hudpamu mox GurypHBEIME CKOOKaMHU 0003HAYCHBI HOMEPA CTail IBYX 3TAIOB

Ha tpetpeii ctammm BTOpOTO 3Tara yYCTAaHOBKHM BHPTYaJIbHOTO COEIMHEHHUS MCTOYHUK T'€HEPHPYET
3armpochl O CO3/IaHWU BHPTYAJIbHBIX KAaHAIOB K HEKOTOPOMY KOHEYHOMY MHOXXECTBY BBIOPaHHBIX Y3IJIOB

Us{l, 2,..., I} ¢ OIMHAKOBOl HMHTECHCHUBHOCTBIO A,, KOTOpbIC OOpabGaTHIBAIOTCS JTUMH Yy3JIaMH C
OZIMHAKOBOW HMHTEHCHUBHOCTBIO IIOTOKA 0OcCimykuBaHus [,. Iloareepiknaer cosnanue BIIK u orBeuaer

UCTOYHMKY, C MHTEHCUBHOCTBIO A4, IOCIIE PeaU3aliK IPOLEAYPHI IPOBEPKH BO3MOKHOCTH YCTAHOBJIEHUS
COEJIMHEHUH, JMIIb HEKOTOPOE KOHEYHOe MHOkecTBO y3imoB U4 {1, 2,..., k}, npu stom k < [. Kak u Ha
BTOpO¥ cramuu (opmupoBanus BIIK, B pe3yibTare Cynepro3uiMd IOTOKOB OT Y3JIOB K HCTOYHHKY,

Pe3yIbTHPYIOIHUI MOTOK A, MOXET ObITH paccuuTan mo dopmyine A = kA, . IlpudeM KOHEYHbIC

orB4

1 o o
HOZ[ 06pa6OTKOI/I, B JaHHOM cCJiy4ac, 6yH€M MOHMMATh MPOUECC aHaIn3a I/IH(i)OpMaHI/II/I, COZCPIKaIencsd B 3a1ipoce,
NPUHATHUC PCILICHUS 00 OTIIpAaBKE UCTOYHUKY OTBETA U, B ClIydac HGO6XOJ_'[I/IMOCTI/I, (bOpMI/IpOBaHI/Ie OTBCTA HaA 3aI11pocC.
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muoxkectBa Ui Ha paccMOTpeHHBIX craausx co3manus BIIK cessamsr cootHomenusmu Us C Usu

Us cU-.
Byznem Takxke mosarats, 4to mocie ornpaBkd y3namu JIKC OTBETOB Ha MCTOYHHUKE (OPMHUPYETCS
oYepennb UIMHHOM k U OTBETHI 00pabaThIBAIOTCS MCTOYHMKOM C MHTEHCHUBHOCTHIO OOCIY)KHMBAHHUS |4 B

TEYEHUH BPEMEHM Okupanus 1 . ¢ MOMEHTa OTIPABKH 3a1poca Ha TpeThei cranun Gpopmuposanus BIIK.

ITo mcTeyeHwnm 3TOro BpeMEHH OOpabOTKa OTBETOB NpeKpamaercs. Takum o0pa3om, IS TOTO, YTOOBI
nporecc co3nanus BITK momHOCTBIO 3aBEpUIHIICS JOJDKHO COOMIOIATHCS YCIOBHUE:

Tar{pZ + TTB2 S Tommﬁ . (3)

3 o

HpI/I 9TOM MAaKCHUMAJIBbHO HOITYCTUMOC BPEMS CO3daHUSA BIIK 7 max 6y,HCT BBIYUCIATHCA KaK CyMMa
BPEMCHHU OXUIAaHHA Ha IIEPBOM M BTOPOM dTaliax €ro CbOpMPIpOBaHI/IHZ
Tmax = T + Toxcmﬁ . (4)

oxunal
BLI60p 3HAa4YCHUHN ITapaMcTpOB T u TLDKMZ AJIE MAPUHTOBOU CHUCTEMBI oOMeHa I/IH(bOpMaL[I/ICI/I

oxual
JIOJDKEH TIPOM3BOMTECS B 3aBUCUMOCTH OT 3a71ad ', KOTOpbIe pelnaoTcs B mupunrosoii JIKC, n Hanpamyio
3aBHCHUT OT CPEAHET0 BpeMEeHU 00pabOTKH 3alIpOCOB U OTBETOB B y3Jax.

2. MaremaTH4eckasi MOAeJb. B OCHOBY MOJAEIM IOJIOKEHBI DIIEMEHTBI TEOPUHM MAacCOBOTO
obcyxuBanus. [Ipeanonoxum, 4To MOTOK 3aPOCOB M OTBETOB HA HUX OT KaXKJOTO y3ja Ha IEpPBOM 3Tare
coznanua BIIK mpencraBnsier coboil mpocteiimmii (IyacCOHOBCKHII) MOTOK. B 3ToM ciywae n y3moB, K
KOTOPBIM HaIpaBJICH MOTOK 3allpocoB Ha nepBoii craauu ¢popmupoBanus BIIK, MoryT ObITh npeacTaBieHHbI
B BHJIE NPOCTCUIIMX OJHOKOHAJIBHBIX CHUCTEM MaccoBoro obOciyxuBanusi (CMO) ¢ HeorpaHuYeHHOH
ouepesnio, T.e. CMO? Tina M|M]|1. Bpemst o6cinyxuBanus B y3max JIKC — mokasaTensHOE ¢ IapaMeTpoM

p, =——. Koadouumenr sarpysku cucrempr p, =A, /U, <1, T.e. CMO paboTaet B CTaHOHAPHOM

obcn

pe)I(HMC3. TOF)Ia ]13anpl MOXET OBITh OIIPEACJICHO KaK BPEMsI HpC6LIBaHI/I$[ 3as1BKU B CUCTEME U MOXKET OBIThH

paccuntano no popmyse Jlurria mius CMO ¢ HeorpaHUYIEHHOH odepenbio [4]:

T3anp1 = p—i s (5)

M(d-p))
BBuny Toro, 4ro s 00paboTku oTBeTOB 0T y370B JIKC Ha MCTOYHHMKE OPraHU30BBIBACTCS OUEPE.lb
JUIMHHOW m, MAHHBIN TPOILEC MOXET OBITh IMPEICTaBICH B BHJAE NpocTeimieid omHokoHanpHOH CMO ¢
OTpaHUYCHHEM TIO JUTHHHE odepenu, To ecTh CMO Ttuma M|M|1|m. Hdus stoit CMO Bpemst 00CTyKHUBaHHS

1
TaKKe MOKa3aTeNbHOE C MapaMeTpoM A, ==——. CMO paboTaeT B CTALlMOHAPHOM DPEXKHUME JHMIIb IPU
'

obca

p2 =mA2/p2<l. B namnom ciyvae T,

orBl

Jlurtna s CMO ¢ orpaHuyeHueM 1o JIMHHe odepenu [4]:

Ul BTOPOHM CTaguM MOXET OBITh paccyUTaHO MO (opmylie

z
T;)TBI = ’ (6)
m\,
rne z=k+r — CpeIlHee YHCII0 OTBETOB OOCITY)KMBAEMbIX M OXKHJIAIOLINX B OYEPEIH;
- I-p2
k=1- — — cpegHee Ynciio 0TBEeTOB 00ciyskuBaeMbix B CMO;
I-p2

~_ Py [L=p,"(m+1-mp,)]
(1-p," )1 =p,)

— CpCAHCC YMCJIO OTBETOB OXKUAAOMIUX B OUCPCOAU.

' B mepByio odepenr K HHM CIEAyeT OTHECTH OOecreueHHE TPeOyeMOro yPOBHS KauecTBA (YHKIHOHHPOBAHMS IHPHHIOBBIX
MPUIIOKEHUH U YCIIYT.
2 T CMO yKasaH B COOTBETCTBHH ¢ KIacCHMUKALEH, OMMCAHHOM B [2].

* Ecim P, > 1, 1o cucrema paGoraer B pexkuMe meperpysok. Ciydaii p1 =1 sBmsercs HerpuBHMANBEHBIM M TpebyeT 0coGOro

paccmotpenus [3].
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Dopmysl (5) 1 (6) TO3BOJIAIOT BEIYUCIUTH BpeMs Ha co3nanue BIIK Ha mepBoi 1 BTOpOH cTamausx
MIEPBOTO JTara.

HerpyaHo yOenuTbes, 4TO MPOIECCHI, MPOUCXOSIIME HA BTOPOM 3Talle CO3JaHus (Ha TPEThed H
geTBepTor cramusax) BIIK wmmeHTWYHBI mpormeccaM, MPOUCXOASAIIMM Ha TIEPBOM JTalle 3almpoc-OTBET H,
CJIeIOBATEIbHO, Y3JIbl M HCTOYHUK MOTYT OBITH Takke mpesactasieHsl B Buae CMO. Ilpu stom y3ner JIKC,
OTBEUAIONIME HAa 3alpoCc HMCTOYHWKA Ha Tperbed cramuu (opmupoBannu BIIK momemupyercs CMO ¢
HEOTPaHWYCHHOH OdYepelblo, a UCTOYHUK, 00padaThIBAIONINI OTBETHl Ha YeTBepToi cramuu, B Bune CMO c

OrpaHHYCHHEM 110 JIMHHE ouepean k. Bpemst obpaborkm sampoca T, u otetoB I ., MOryT ObITh

paccunrtansl mo gopmynam (5) u (6), B KOTOPBIX BMECTO A1, A2, Wi, W2, m, HEOOXOAUMO HMCIIOJIL30BAThH

napameTpsl A 3, A4, U3, U4 u k coorBercTBeHHO. [Tocie dero mo gpopmysie (1) MOKET OBITH BBHIYUCIEHO

BpeMs Ha co3nanue BIIK.

PaccMoTpuM ycnoBus CyIIecTBOBaHHS CTALIMOHAPHOTO PeXUMa paboThl Mojend. Tak Kak MOJeNnb Ha
Kakaod u3 derbipex cramuii popmupoBanus BIIK mpencraBmena omnokananbHbiMu CMO, TO ycnoBus
CYLIECTBOBaHUS CTAI[MOHAPHOTO pekrMa paboThl BCeW CHCTEMBI OyAyT 3aBHCETh OT 3HAYCHHH 3arpy3KH
oraensHbiXx CMO, u gt ero peanmzauuu koddduuumentsr 3arpy3kn CMO Ha Bcex craausax mporecca
JOJDKHBI OBITH MEHBIIIE €IMHULIBL, T.C.:

7\,1 m}hz 7\,3 k?w
p=—x<I,p:= <1, ps=—x<I1, p: =

S8 | s L4
Ycnosusa (7) HCTPYAHO BBINOJHUTH, €CJIM MHTCHCHUBHOCTU ITIOTOKOB O6CJ'Iy>KI/IBaHI/I$I W | LUs Ha

<I. @)

craausx 1 u 3 OymyT Oonbllle MHTEHCUBHOCTEH MOTOKA 3alpOCOB HAa COOTBETCTBYIOMIMX CTAMAX, a Ha
CcTagusXx 2 U 4 MHTEHCUBHOCTU IIOTOKOB OOCIYXKMBAaHUS [l: U |[l: JIOJDKHBI OBITH OOJIBIIE 3HAYEHUH

A, =mh, A

[IpennoxxenHas mpocTeimas MOJENb, 1O CYILECTBY, 0Oa3sHUpyeTcsl Ha HCIOIb30BAHUM MapKOBCKUX
CHCTEM MaccoBOTr0 00cIy)uBaHus. JlaHHas MOJIEJIb MOXKET ObITh pa3BUTA B CICAYIOIINX HAlPaBICHUAX:

1. Vzmaer JIKC mnpencraBmsitorcs, Hampumep, onHokaHanbHoH CMO ¢ HeorpaHuueHHON
oyepenpl0 MpH IIyacCOHOBCKOM IIOTOKE 3allpOCOB M IPOMU3BONBHOM BPEMEHH HX
oocmyxkmuBanusa, T.e. CMO Tuma M|G|l. B stom cimygae CMO mnpencTaBisieT Tak
Ha3bIBaEMYIO IOJyMapKOBCKYIO OJHOKaHAJIbHYIO cucTemy. IIpu 3ToM ciydaiiHoe Bpems

= kA, cOOTBETCTBEHHO.

0TB2 oTB4

O6CJ'Iy)KI/IBaHI/I$I ]Lﬁcn PACCUUTBHIBACTCA MO IMPOU3BOJIBHOMY 3aKOHY € MAaTEMaTU4YCCKUM

oxuganreM 1/l 1 ko3 PUIHEHTOM BapUauu Ly .

2. ¥Y3nsl JIKC monenupyrotbest onHokanaabHOM CMO npu najibsMOBCKOM WJIM IPOU3BOJIBHOM
IIOTOKE 3aIllpOCOB OT MCTOYHHKA M MIPOU3BOJLHOM BpeMEeHH mX oOcimykuBaHus, T.e. CMO
tuna G|G|1.

Crenyer OTMETHTh, YTO MPOCTEHIIAas MOAEIb HMEET IMPaBO Ha CYIIECTBOBAHHE, ITOCKOJIBKY
II03BOJISIET PAacCUUTHIBATH IapaMeTPhl ¢ HEKOTOPHIM 3allacoOM B TO BpEMs KakK IOCIEAYIOIIHE MOJIEIU HX
TG yTOUHSMIOT. OKOHYATENbHBIH BEIOOp W 000CHOBaHHOE TIPUMEHEHHE TOW MO0 MHOW MOJENH pacyera
UL TIPAKTUYECKUX Lellell BO3MOXKHO OyJeT ONpeAeiHTh IOCie OLEHKM OTKIOHEHHH BBIYMCICHHBIX
napameTpoB nponecca co3nanus BIIK oT xapakTepucTHK, HOTy4YeHHBIX B PE3YJIbTaTe 3KCIIEPEMEHTAIBHOTO
HCCIIeI0OBaHUs MUPUHTOBOTO Mexanm3ma B JIKC.

Brusnue unmerncusnocmu 3anpocos (oopabomku) Ha epems cozdanus BIIK. Kak crnenyer u3
thopmyn (5) u (6) Bpems hopmupoBanus BIIK 3aBucut ot:

— MHTEHCUBHOCTH MOCTYNAIOIIMX 3allpOCOB M OTBETOB Ha KaXAOM M3 4YeTblpex CTaaui

(AL A, A A
— MHTEHCHUBHOCTH 00pabOTKH 3alIPOCOB M OTBETOB (L, L2, W3, L4 );

— KOJIMYECTBA y3JI0B, OTBEYAIOINX UCTOYHUKY Ha BTOPOH M 4eTBepTOH ctaausx (m, k).

[IpakTtuueckass peanuzanms nupuHrosoro mexanusma B JIKC mnpennosnaraer, 4YTo 3ampoChl
WCTOYHMKA ¥ OTBETHl y3J0B TPEIACTABIAIOT coboif MommduimpoBanable FEthernet xamper [1] u
WHTEHCHBHOCTb ITOTOKA 3allpOCOB UCTOYHMKA (OTBETOB y3710B) B Takoil JIKC Oyxer 3aBHceTh OT cieIyIomux
apamMeTpoB:

— MPOIYCKHOH CIIOCOOHOCTH KaHala MM CKOPOCTH Mepeauu JaHHbIX B ceT Ethernet v ;

— JUITMHBI MOAN(UIIMPOBAHHBIX KaApoB L;
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— IJMTENFHOCTH TEXHOJIOTHYECKOH IMay3bl MEXAy ABYMS IepelaBaeéMbIMH MOAM(UINPOBAHHBIMU
@®)

KaapaMu tp u OMpeACIACTbCS BBIPAKCHUCM!
A%

}\,max =
8- L+v-tp
n JJIUTCIbHOCTHU

C 1enpl0 YHOPOIIEHUS MPaKTUYECKON peanu3aluyd MUPUHTOBOIO MEXaHU3Ma PEKOMEHIYeTCS e
JUTMHB  MOAW(UIIMPOBAHHBIX  KaJlpOB

9TOOBI
TEXHOJIOTHYECKUX T1ay3 OBUITM paBHBIMH Ha Bcex cragusax ¢dopmupoBanus BIIK. B astom ciydae,

OCYWIECTBIIATh TakuM 00pas3om,
MHTEHCHBHOCTH [IOTOKA 3alIPOCOB Ha BCEX CTAAMsIX OYIyT PaBHBL, T.e. A, =A, =A; =A,.
Ha puc. 2 mpuBeneHs KpUBbIE 3aBHCHMOCTel BpeMmenu cosfanus BIIK 7| Brk KaK QYHKIMH OT
WHTEHCHBHOCTH IIOTOKA 3allPOCOB, PACCUMTAHOTO B COOTBETCTBUU ¢ Qopmyinoi (1), Iis MHTEHCHBHOCTEH
noToka obcnyxuBanus W2 = W3 = (4 = 1000 3anpoca(orsera)/c (BpeMst 00pabOTKH 3apocoOB U OTBETOB Ha
BTOpO#i, TpeTheil W YeTBEepTOl cTaausax paBHO | MC) W KONMYECTBA Yy3JOB Ha BTOpol craamu m = 100 u
geTBepTOr k = 30 COOTBETCTBEHHO, T.€. Iyt m/k = 3,3.
Kpussie 1| BIIK (A) mocTpoeHHBI [UTA pasTMUHBIX 3HAUEHHH Wi, a uMerHo 0,2; 0,33 u 1 3ampoca/c
WU JUIT BpeMEHH 00pabOTKH 3ampocoB Ha mepBoit cramuu (opmupoBanms BIIK paBraoMm 5; 3 m 1 ¢
COOTBETCTBEHHO ' .
0 = 7
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tl=5c, v =02 sampocos/c
t1=3c, K =033 zanpocosdc

ti=le, it =1 sampocos/e
PI/IcyHOK 2 — 3aBHCUMOCTH BPEMCHU CO3JaHUA BIIK oT MHHTEHCHBHOCTH IIOTOKA 3a1pocoB

! 3nauenus BpemMeHu 06paGOTKH 3amPOCOB HA HepBoil cTaguu (opMuposanms BIIK mono6paHs! GIM3KHME K PealbHbIM 3HAYCHUAM
IPH peaJIi3aluy ITIOUCKOBBIX cucTeM B cymecTByromux JIKC 6o gparmenTax TeneKOMMYHHMKALHOHHBIX CETEil, MOCTPOCHHbIX Ha

ux Oasze.
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Kaxk BuHO u3 puc. 2, Bpems Ha coznanue BIIK Ty (L), Ths(A) 1 Ty (M) pesko Bospacraer

1
mpu Kod(pPUIHMEeHTe 3arpy3Kd i1 =— cTpemsmeMcss K enuaune. [logoOHBIN XapakTep 3aBHCHMOCTH

“,I

T (M) Habmomaercss W Uil CIydaeB, KOTAA 3HAa4YCHHsT KOI(QGHIMEHTOB 3arpy3ku P:,Ps W P+ OyayT
CTpEMUThCS K eauHuIle. Takum 00pa3oM, Kak CIEAyeT U3 puc. 2, 4YTOObl M30ekaTh Pe3KOro BO3pacTaHUs
BpeMeHn (GopmupoBanus BIIK mpu MUHHUMaJIBHOM TPHUPOCTE HWHTCHCHBHOCTH IOCTYITAIOIIUX 3allPOCOB,
pexoMeHTyeMblil Ko (QUITUEHT 3arpy3Ku P Ui BCEX CTaJWi Tpoliecca He TOMKeH ObITh Ooubie 0,5.

Kauecmeo obcayacusanus 6 nupuneosvix JIKC 3aBUCUT OT JByX COCTaBJISIONINX, KaKOas W3
KOTOPBIX TapaHTUPYET OINpeJeJeHHbI €ro ypoBeHb Ha JTalax yCTaHOBJIEHHUS COEJUHEHHS U BO BpeMs
ceaHca CBsI3H, T.€. TIpH nepenayue nHdopmarmu. KagecTBo 00cayKUBaHUS IPU YCTAHOBICHUU COCTUHCHUS B
HamieM ciydae, omnpegensercs BpemMeHeM co3ganus BIIK, T.e. BpemMeHeM Mexay OTIpaBKOH
[IMPOKOBEIIATENLHOTO 3a1Ipoca K 71 y3imaM (TIepBhIi 3Tall — «3alpoc-0TBET») U MOIYYSHUEM TTOITBEPKACHUN
OT k y3JI0B O CO3MIaHWW BUPTYAIBHBIX KaHAJIOB (BTOPOM ATAll — yCTAHOBKA BUPTYAIBHOTO COCTUHEHHS), TIPH
YCIOBUH, YTO 3TO BpPEMsI MEHbBINE Imax, T.e. MAaKCHUMAJIbHO JIOMYCTHMOTO BpemeHU co3fanust BIIK.

Bemnunna Tmax MOKET XapaKTepHU30BaTh TOT JIHOO MHOM Kaacc 0OCITy)KWBAHMS, IPUYEM, YEM OHO MEHBIIIE,
TEM BBIIIE KJIACC OOCITY)KUBAHUSL.

Bocmone3oBaBmucek rpadpukaMu (puc. 2) M 3aHaBIIMCh Imax , HETPYOHO ONPENECITUTH IIPEAEIBHO
BO3MOJKHBIC MHTCHCHBHOCTH 3alpOCOB, COOTBETCTBYIOIIME OINPEACICHHOMY KiacCy oOCiyxuBaHus. Tak,
st BpeMeHn Imax= 10 ¢ 3HAUeHWE TNPENENHLHO BO3MOXKHON HHTEHCHBHOCTH 3allPOCOB A Qosmax OyIeT
npubm3uTensHo paBHATHCA 0,15 0,233 u 0,9 3anpocos/c 1151 MHTEHCHBHOCTEH 00paboTku [l paBHBIX 0,2;
0,33 u 1 3ampoca/c COOTBETCTBEHHO.

3. PexoMeHaanuy mO NPOrpaMHOIl peaju3alMy NHPUHIOBOT0 MexaHm3Mma. [Iporpammuoe
obecneuenue (I10), momnepxuBaroIiee peaan3aliio MexaHH3Ma, JOJHDKHO COCTOATh U3 ABYyX uactei: [10
ncrounnka u [10 y3moB.

IO ucmounuxa MOXeET CoaepkKaTh CIACIYIOIINE MOTYJIH:

e pacuera napameTpoB nupuHroBoii JIKC;
e KOHTpOJIs obecTeueHus 3aJaHHOTO Kacca 00CITy KUBAHUS;
e (QopMuUpOBaHUS M OTIIPABKH 3aIIPOCOB HCTOYHHKA (TI0JIH30BATEINS);
® TIOJy4YeHHS U 00pabOTKHM OTBETOB Y3JIOB M MOATBEPKACHUM 0 co3nanuu BIIK;
e  KOHTpOJs 0OMeHa HHpOpMaIuel MeK1y HCTOYHHKOM U Y3JIaMH.
Mooyne pacuema napamempos nupuneosoti JIKC TPOU3BOAMT BBIYUCICHUE XapaKTCPUCTUK

nupunrosoit JIKC, Takux Kak TOIMycTHMas MPOIMYyCKHas CIOCOOHOCTh V A MAKCHUMAaJIBHO OIlyCTUMOE

JonycT

3HAYCHHE HHTEHCHBHOCTH TTOTOKA 3aIPOCOB Ha MepBoii cTamuu GpopmupoBanus BITK A Lanmax (puc. 3).
Mooynb konmpona obecnevenus 3a0anHo20 Kiacca 00CIYIHCUBAHYs TIO3BOILIET ONPENCIUTh 3HAUCHHE

HpeJieSbHO BO3MOXKHOW MHTEHCHBHOCTH MOTOKA 3alpOCOB Ha TiepBoil cranuu Gopmuposanust BITK A gosmax u

ot

COOTBETCTBYIOIIYIO 3TOMY 3HAUCHHIO JTUTEILHOCTD May3bl MEXTY 3arpocamMu 1| aysmQos (CM. pHC. 3).

Ilocne BeIUMCIICHUS 3HAYCHUMA }\,QoSmax U A LAN max MMpOU3BOAUTCA UX CPpaBHCHHUC, U B ClIydac CCJIA

BBITIOJTHSIETCS YCIOBHE A QoSmax > A LANmax , TTOJIb30BATENb YBEIOMIISIETCS O TOM, YTO 3aJaHHBIA YPOBEHB
KadecTBa 0OCITy)XKMBaHUS HE MOXET OBITh HOCTUTHYT B manHou JIKC. AmanTarus THPHHTOBON YCIYTH K
padote B JIKC mMoxeT OBITH MpOU3BEACHA MyTeM MOIU(HKALWHU apaMeTpOB, TAKUX KaK BbLAeseMas A
PpaboThI IPOIYCKHAS CITIOCOOHOCTH, KouuecTBO y370B B JIKC u T.4., mnb0 MOHMKEHHEM YPOBHS KadecTBa
00ciy)XuBaHuUs (YMEHBIICHHEM 3HAUCHHST Tmax ), YTO SIBJSICTCS HEKETATSIIBHBIM.

1O y3106 MOXeT comepkaTh CIEAYIOMINE MOIYIIH:

— TOJIy4eHHUs U 00pabOTKHU 3aIIpOCOB UCTOYHMKA (Ha BeeX cTanusax popmuposanus BIIK);

—  (dopMHPOBaHUSA U OTIIPABKH OTBETOB UCTOYHUKY (TIOATBepkIeHni 0 cozmannu BIIK).

AnroputMbl paboThI M ONMUCcaHue (YHKLHUH, BHITIONHAEMBIX MOAYIISIMU (POPMUPOBAHUS U OTHNPABKUL
3anpoco8 UCMOYHUKA, NOJyYeHUus u obpabomxu omeemog y3noe (montBepxkaeHuii o co3ganuu BIIK),
KOmmpoasi oomena ungopmayueis mexncdy ucmounuxkom u yziamu 11O mcrounmka, a taxke moxyiei 110
y3710B onMcaHsbl B [1] ¥ B JaHHOM cTaThe HE pacCMaTPUBAIOTCA.
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HcxoaHblie JaHHbIE:
Tmax - MakcuManbHO fomycTUMOoe Bpems cosaanus BITK (c);
Ty (M) - maccnB  TaGynMpOBAaHHBIX — 3HAYEHMH  BpeMEHH

dhopmupoBanust BIIK n MHTEHCHMBHOCTEH MOTOKAa 3ampoCOB Ha
MepBOM CTaUu;

Vmax ckopocTh nepenaun uapopmaiuu B JIKC (6ut/c);

P - Boiaensiemas i1 pabOThl MUPHUHTOBOM YCIIyTH MPOITYCKHAS
CocoOHOCTh (%)1;
L - nnuHHa MOAM(UIMPOBAHHOTO KaJpa, HCIIOJIB3yeMOro JUis
nepenayu 3anpocos u otBeToB (baiir);

n - koauaecTBo y310B B JIKC;
{p - NIMTENBHOCTh TEXHOJOTMYECKOU May3bl MEXIY IepeaaBae-
MBIMH Kajpamu Jiis 3aganHoro crangapta JIKC (c).

1. Omnpenenenne 3HAYEHHUS
npeaejbHO BO3MOKHOM
HHTEHCHBHOCTH 3aIIPOCOB

1. BpluucieHue  JONMyCTUMOM
NMPOMYCKHOI CIOCOOHOCTH

max .

VZ[OHyCT - 100

| 1 1
1 1 1
1 1 1
1 | 1
1 1 1
1 1 1
1 | 8 1
S A |
= o 2 :
bl ! 1 o !
@) ! 1 = :
<o) ! 1 =]
S Lo = S| U3 MaccuBa TaOyJHPOBAHHBIX | !
ant 1 = o 1
= & 1 & 8| swavemnit Typ(A) npomssomures |
1 1 1
= | | (<2} = 1
i 2. Pacuer Makcumanbho | | = 5 BEIOOD _ 3HAYCHUS MIPEEITEHO :
S | momycrumoro snaverus | | £ é BO3MOYKHOH MHTEHCHBHOCTH 3alPOCOB |
q;) HHTEHCHBHOCTH  3ampocoB W | 1 | oE S | Agosmax, COOTBETCTBYIOIIEE |
1 1
g | oreroB ! | 3 MaKCHMAJIbHO JOIYCTHMOMY BPEMCHH | |
1
= |le]
= V Jonyer I cosnanns BITK Tmax |
= = ! 1 1
9] vmax 1 \ = 1
. . 3
§ 8 L + Vuonycr tp : : a_ :
A~ " | ' = |
v max | , S i
7\4LAN max — —————— : 1 ::4 :
n | : |
1 1 1
1 1 1
1 | 1
1 1 1
_______________________________________ 1 e e e e e —— S |
Her

7\. QoS max > 7\. LAN max

Pacyer  mMuHEManbHON  may3bl YBenomiieHue MTOJTL30BATEISA 0

MEKAy 3aIpocamMu HEBO3MOXHOCTA pabOTHl MMHPHHTOBOM

T ~ Vionyer — 8 LA pys man yCIyrd ¢ BBIOPaHHBIM ypoBHEM

nay3s1QoS KadecTBa oOcmykuBanus B ganHon JIKC
V;{onyCT : QoS max

Pucynok 3 — Anroputm paboTsl Monynei pacuera napamerpoB nupuHroBoii JIKC u koHTposs
o0ecreveHus 3aJaHHOTO Kilacca 00CTy KUBaHUs

! BBuy TOro, uTo mpeBbIIICHHE MIMPOKOBELIATEILHBIM TpadhuKoM ypoBHs 20% KpaiiHe HEKENaTeIbHO, HOCKOIbKY IPHBOIUT K
PE3KOMY YBEIHMYCHHIO BPEMEHU OXXHIAHWA JOCTyNa K cpesie mnepenauu [S], pekoMeHIyeTcs ucrosb3oBath He Oosiee 10% oOuei
npomnyckHoi croco6Hoct JIKC a1 paboThl MUPHHIOBOTO MEXaHH3MA.

20 Buoasnuuuii yenmp OHA3 im. O.C. Ilonosa



Hayxosi npani OHA3 im. O.C. Ilonosa, 2005, Ne 2

BsIBOABI M pe3yabTATHI.

1. TIlpemmoxeHa ceTeBas MOAEIb MEXaHW3Ma CO3AAHMS BUPTYaIbHBIX MUPUHTOBEIX KaHaioB B JIKC
M Ha €e OCHOBE IOCTPOCHA MareMarmdeckas Mozenb (ynkmumonupoBanus BIIK. Ilpu stom
KIIFOYEBBIMU DJIEMECHTAMH MOJCIINU SABIAIOTCA HpOCTCfIHIPIG OAHOKaHaJIbHbIEC CUCTEMBI MaCCOBOI'O
00CITyKHBaHMSI ¢ HEOTPAHHMYCHHBIMHU ¥ KOHCUHBIMU TI0 JUTMHE OYEPE/IIMH, C IIOMOIIBIO0 KOTOPBIX
MPOBEIeHO MojiennpoBaHue padboThl y3imoB JIKC u ncTouHmMKa 3a1pOCOB COOTBETCTBEHHO.

2. YCTaHOBJEHO, YTO Ha MEPBOM M BTOPOM 3TallaX CO3JAAHUS BUPTYAIbHBIX MHUPHUHTOBBIX KaHAJIOB
Ka4eCTBO NPCAOCTABJIICHUA MUPUHIOBBIX YCIYT OIMPEACTIACTCA U 3aBUCUT OT BPEMCHH CO3JaHUA
BIIK. Dto BpeMs orpaHM4YMBaeTcs MaKCHMajJbHO JOMYCTUMBIM BPEMEHEM YyCTAHOBIICHUS
COCTMHEHUH MEXIy NCTOYHUKOM U y3iaamu JIKC.

3. llpemnokeHbl peKOMEHIAIMM IO MPOTPaMHOM pealn3allid MHPUHTOBBIX MEXaHH3MOB,
o0eryaromue npouece MpeaoCTaBIeHNs] MUPUHTOBOH YCIIyTH, IPH TpeOyeMOM Kilacce KauecTBa
o0CITy KHBaHHUS.
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