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[lpeancnosue

B 1829 roay ry6epHaTtop Hbto-Mopka MapTuH BaH BiopeH otnpasun
npeanaeHTy CLUA SHapto JKeKCOHY MMCbMO CreayoLlero coaepXXaHus:

YBaxkaembln rocnoanH MNpe3mnaeHT!

CucTteme KaHaNoOB B HaLLIEV CTpaHe yrpoXaeT pacnpoCTpaHEHNE HO-
BOV GOPMbI TPAHCMNOPTA, Ha3blBAEMOW «XKesie3Hble Loporu». NpaButesb-
CTBO A0JIKHO COXPaHUTb KaHasbl MO CAEAYIOLLMM NPUYMHAM.

1) Ecnuv cyna 6yayT BbITECHEHbI XEe3HbIMU 0poraMu, 3To rpuBe-
AET Kk 6osbLLIOV 6e3paboTuLie.

2) lMponsBoantenn cynoB CUJIbHO MOCTPAaAaloT, a NocTaBLUnKY OyK-
CUPHbIX KAHATOB, KHYTOB Y KOHHOWU YrpsiXu OCTaHyTCs 6e3 CPeACTB K CY-
LLJeCTBOBaHMIO.

3) Cyna abconoTHO HeobxoauMmbl A1 obecriedeHnss 060POHbI
CTPAaHbI.

OTr CnoBa HACTOJbKO MOXOXW HA PEKOMEHAALIMN OTHOCUTENBHO IP-Te-
nedoHun, ycnblllaHHbIE aBTOpPaMu BCEro NnLlb ABa rofa Ha3apj Ha of-
HOM Hay4HO-TEXHMYECKOM COBETE, YTO 3aCTaBMSAIOT YANBUTLCA TAKOMY
COBMaaeHNIO YPOBHEN N MOTUBOB B Pa3Hble BPEMEHA U B pa3HbIX CTpa-
Hax. OgHaKO TEXHUYECKNI NMPOrpecc onpeaenseTcyd He 9TUM, U Cero-
OHawHas IP-tenedoHus obcnyxxmneaeT 0Koo ABaaLaTv MUIIMOHOB abo-
HEHTOB BO BCEM MMpPE, a 0rnepaTopckme KOMNaHMn NOCTENEHHO NpeBpa-
watoT IP-TenedoHnio B UHAYCTPUIO, HE 3aBUCSILLLYIO OT AMUHUCTPATUB-
HO-KOMaHAHbIX peLleHuin. NpruMepom ans oTe4eCTBEHHbBIX ONepaTopoB
MOXET CNyXunTb KoMnaHmsa AT&T, yxxe npuMeHstoLas nepeagady peym no
IP-ceTam 1 06bsBMBLIASA O OONTOCPOYHOM MjlaHe NepeBoga BCEro CBO-
€ero pevyeBoro Tpaduka ganbHen ceasuv Ha nnatoopmy IP. B cocTase co-
BMeCTHoro rmobanbHoro npoekta AT&T u British Telecom B TeueHue ye-
ThipeXx NIeT co34al0T HOBYIO rnodanbHyto IP-ceTb ctonmocTbto 10 Munnm-
ap0B 00NNapoB, KoTopasi 6yaeT NpeaocTaBnaTb YCYrM MIHTErpupoBaH-
HOI Nepeaayu pedm 1 JaHHbIX MHOrOHaLMOHaIbHbIM OM3HEeC-aboHeHTaM.

A HauMHanochb BCe OTHIOAb He Tak 6e3o06na4vyHo. MNepBas nonbiTka pea-
nn3osatb IP-TenedoHuio 6bina npegnpuHata B 1983 rooy B Kembpuaxe,
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MaccauyceTtc. B coctaB 060pyanoBaHus pabo4ymx CTaHUWN, 3aKpensieH-
HbIX 32 OTAEbHbIMY NMPOeKTamMm MHTEepHET, OGbia BKIloYEHA Tak Ha3blBae-
Mas «pevyeBasi BOPOHKa», BbINOAHABLUASA PYHKUMN LMDPOBN3ALMN PEYN,
nakeTupoBaHUa 1 Nepeaaym naketo Yepes NHTepHeT mexay odpurcamm
Bolt Beranek and Newman (BBN) Ha BocTo4yHoM 1 3anagHom nobepexbsax
CLA. C nosnumnii npunucbiBaemMoro A. SMHLWTENHY BbiICKa3blBaHUSA — «OT-
KpbITUS genarTca Torga, Korga Bce 3HakoT, YTO 3TOro caenaTb Henb3s,
a noToM MNOSIBASIETCS KTO-TO, KTO 9TOro HEe 3HaeT 1 COBepLUaeT OTKPbI-
Tne» — Te akcnepmMeHTbl 80-X rogoB OTHOCUINCH K MEPBON YaCcTW AaH-
HOW GOPMYIMPOBKN. HEMHOIMOYNCNEHHbIE CTYAEHTbI M 3HTY3MacTbl IP-Te-
nedoHNN NepBOro NOKOEHUS BbIN OOKHbI MICNOIb30BATh HA KaXKA0M
KOHLLE OZIHO U TO Xe KIIMEHTCKOE NPOorpaMMHoOe obecrnevyeHne, HaxoauTbCS
B peX1Me NoAK0YEHNS K CUCTEME B MOMEHT BbI30Ba, MPOBOAUTL 3HA-
YUTESbHYIO YaCTb BPEMEHM, TEP3as PEryINPOBKN MPOMKOCTU M KOMMpPEeC-
CUM B MOMbITKaxX YCTPaHUTb 9X0, YTOObI MOsyyLle CnbilwaTth Apyr apyra.
KayecTBO peyn nopTunun JviHHbIE Nay3bl, BbI3BaAHHbLIE NEPEMEHHON 3a-
OepXKon nakeTos, obpesaHHas peyb, NoJly4yaBLUasiCs B pe3ynbraTe Bbl-
OpacbiBaHUSA NAKeToOB, 9X0 00PaTHOW CBA3K 13-3a OIN3KOr0 pacnosioxe-
HUS TPOMKOIrOBOPUTENSA KOMMNbIOTEPA Y MUKPOdOHa.

OTtkpbITHE IP-TenedoHnm kKak NpodeccrnoHanbHOM TEXHONOT K COBEp-
Lirna nspaunbckas komnanma VocalTec, cymeBluas kK 1995 rony cobpatb
BOEAMHO JOCTMXEHNS B 00/1aCTAX LMPpOoBO 06padboTku curHanos (DSP),
KOAEKOB, KOMMbIOTEPOB 1 MPOTOKOJIOB MapLUpyTU3aLum, 4Tobbl caenatb
peanbHbIMU pPa3roBopbl Yyepe3 NHTepHeT 6e3 orngakM Ha paccTosHue
Mexnay aboHeHTaMn U OSINTENbHOCTb pa3rosopa. O CUCTEMHbIX acrnek-
Tax, OCHOBHbIX CLieHapusax n anroputmax |IP-tene@oHum rosopuTtcs B rna-
Bax 1mn2.

Hauumnas ¢ 1995 ropa, ons IP-tenegoHMmn cTanm ncrnosib3oBaTbCs ABa
MeToda 3ByKOBOW komnpeccun — GSM, ¢ 6nm3kon k 5:1 cTeneHbio KoM-
npeccum NcxoaHoro 3BykKOBOro curHana, n TrueSpeech komnaHum DSP
Group, Inc., obecne4ynsatoLLen KoappuumeHT komnpeccum 18:1 ¢ mano-
3aMeTHOW noTepel kayecTBa 3Byka Npu aekomMmnpeccumn. 3to obcyxaa-
eTcs B rnaBe 3 JaHHOM KHUMM. TaM e paccCMaTpMBaloTCS ayamo-CTaH-
napTbl G.7xX, BKIIOYEHHbIE B PEKOMEHA0BAHHbIN MexXxayHapoaHbIM COO-
30M anekTpocea3un (ITU-T) «3o0HTMYHBIN» cTaHgapT H.323, koTopomy Le-
JINKOM MOCBSLEHbl maBbl 5 1 6. Jpyrve KOHUenTyalbHble NoaxXoabl
1 cTaHgapTHble NpoTokonel IP-tenedoHun SIP, MGCP n MEGACO pac-
CMOTpPEHbI B rnaeax 7, 8 19, COOTBETCTBEHHO.

B pononHeHne K anropytMam KOMNpPeccum/aekoMnpeccmm BbIoopok
peyn 1 cTaHaapTHbIM NPOTOKOoMaM, IP-TtenedoHns 3aHMMaeTCss TEXHMKOWN
OopbObI C 3aaepxkamu B MIHTepHET. MakeTbl MOryT ciegoBaTh K MECTy
Ha3Ha4YeHu4 rno pa3HbIM NyTaM 11 MOI'yT HE BCE NMOCTYIMNMUTb K MECTY CﬁOpKI/I
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BOBPEMS 1 B Haas1exallem nopsake. Ecnu 6bl 310 Obliv 0ObIYHbIE OaH-
Hble, TO 3ano3aaBLUVE N NOBPEXAEHHbIE NAaKeTbl MOXHO Oblf0 Obl NPO-
CTO OTOPOCUTb, a NPOTOKON KOHTPOSA OLWNOOK B pabo4yei cTaHumn 3a-
npocwun 6bl NOBTOPHYIO Nepeaady 3TUX NakeTos. Ho Takas KoHUenums He
MOXeT OblTb NPUHATA 419 NAaKeTOB, COAEPXaLLMX KOMMNPECCUPOBAHHYIO
peyb, 6e3 0nacHOCTMN 3HAYNTENBHOIO YXYLLEHNS Ka4eCTBa Pa3roBOPOB,
KOTOpPblE, pa3yMeeTCs, A0JIKHbl MPOUCXOOUTb B peajibHOM BPEMEHMU.
Tonbko ecnn oTbpachiBaeTCcs HEOObLLOW NPOLEHT NakeToB, CKaXem,
15%, nonb3oBaTeNM Ha KaX[a0M KOHLIE MOryT He 3aMeTuUTb Npobenos
B pasrosope. Korga notepa naketoB goctmraet 20%, ka4yecTBO pasro-
BOpa OLLYTMMO yxyaLiaeTcs. ObwemMy aHannady npoTokonoB VIHTepHET ans
IP-TenedoHum nocesalleHa rmaea 4, a npobaemMbl kKa4ecTBa 0b6cnyxmBa-
HUs (QoS) onsa IP-TenedoHum paccmatpusatoTea B rmaese 10.

N3penusa gns coBpemMmeHHon IP-TenedoHnn NnpenocTaBnsgioT MHOXE-
CTBO OYHKLMOHANbHbLIX BO3MOXHOCTEN 1 MO3BOSAIOT PELLMTL NPO6AEMBI
KayecTBa nepegayn peym, 4To n obecrneymBaeT PpOCT KOMMEPYECKM NpU-
BJieKaTesIbHbIX N BbICOKOKAQYe€CTBEHHbIX yCiyr IP-TenedoHnn. Beinrpbiil
OT UCMONIb30BaHNA KOMMNbIOTEPA 4S5 TeNnedOHHOM CBA3U — MO OTHOLUe-
HUIO K 0ObIMHOMY TenledOHY — 3ak/lto4aeTcsl B TOM, YTO MOMb30BaTENb
nosy4yaeT NPENMYLLECTBA YCYr MUHTErPUPOBAHHOM Nepeaayn peyn u gaH-
HbIX. Hanbonee obume pyHKUMOHASbHbIE BO3SMOXHOCTU, BCTPEYAIoLLMECS
B LUMPOKOM crnekTpe uagenni IP-tenedoHnmn, paccmatpuBatoTcd B 3a-
KAuuTenbHom, 11 rmaese KHUMK. B 3TON rnaBe n3naratnTcs HEKOTOPbIE
MPUHUMNBI N AEW OTeYeCTBEHHOM nnatdopmebl MNpoTen, peannaytoulen
caMmble COBPEMEHHble ycnyru IP-TenedoHnn NpUMeHNTESTbHO K YCII0BU-
am B3anmoyBsizaHHOWM ceTu cBA3n Poccuu.

Brnpo4em, OTHOCUTESNIbHO COBPEMEHHOCTM 000/bLLIATLCH HE clieayeT
HW aBTOpPaM, H1 YnTaTenam. Mbl UMeeM [1eno ¢ HOBOW, BypHO pasBuMBalo-
Lierica 06nacTbio, aeun U U3Oenusa NoaBNA0TCA C OLLENOMSAIOLLEN Yac-
TOTOW, M CaMbIM TPYAHLIM A1 aBTOPOB NPW NOAr0TOBKE KHUMM BbINO No-
CTaBUTb TOYKY.

B TOM, 4TO 970, B KOHLLE KOHLLOB, YAANOCb, 3aciyra Tex, KTo nogaep-
>XMBan aBTOPOB 1 MOMOran MM coBetTamm, MHGopmMaumen n NnpocTo Co3-
JaHveM cTumMmynupyoLlern atmocdepsl, B nepeyto ovepeab — B.A. Coko-
noea, t0.B. AkceHoBa, A.E. KysHeuoBa, B.[l. KagbikoBa, a Takke CTyOeH-
ToB CaHKT-lMeTepbyprckoro yHmBepcutTeTa TeNeKOMMYHUKALUA UM.
npod. M.A.BoHuy-BpyeBnya — A.b.lTonbawTteHa, B.B. Camopesosa,
C.B. LWWypbirnHon. Pe3ynbTat BCEX 3TUX YCUNUIi Nepen YutaTenem.

3amMeyaHus 1 NpensioxkeHns no Matepuanam KHUr npocbba Hanpas-
NaTb NO agpecy niol@loniis.spb.ru, a Hdopmaumio 0 APYyrux KHUrax
1 pa3paboTkax MOXHO HalTu Ha Web-cainTte www.loniis.ru.
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Inasa 1

KoHBepreHuus
ceTeun CBA3MU

MNponopuun B TenekoMMyHMKauusx

l'ynas B TEHUCTON polue, rpedecknii punocod AHakcumeH beceno-
BaJ1 CO CBOUM Y4EHUKOM. «CKaXu MHe, — CITPOCWJ1 lOHOLLA, — MoYeMy Tebs
4acTO 00/1IEBAIOT COMHEHMA? Thbl MPOXWU AONTYIO XN3Hb, YMYAPEH OMbl-
TOM M YUYUIICH Y BENNKMX SNNNHOB. Kak e Tak BbILLSIO, 4TO 1 ans Tebs oc-
TanoCb CTOJ/Ib MHOIO HESICHBIX BOMPOCOB?». B oTBET punnocod oveptun
MOCOXOM nepen codoli aBa Kpyra: ManeHbKUii 1 60NbLLIOW. «TBOM 3HAHUS —
3TO MaNieHbKUI Kpyr, a Mou — 60onbLUO. Ho BCe, 4TO OCTaNoCh BHE 3TUX
KPYroB, — HEM3BECTHOCTb. ManeHbKMin Kpyr C HEM3BECTHOCTbIO COMpUKa-
caeTcs Masno. Hem LWnpe Kpyr TBOUX 3HAHUI, TEM MPOTSXKEHHEE ero rpa-
HMLA C HEeM3BECTHOCThLIO. M BNpeab, Yem Bosblue Tol OyAeLlb Y3HaBaTb
HOBOro, TeM Oonblue y Teds OyaeT BO3HMKATb HESAACHbLIX BOMPOCOB».,

Knaccuyeckasa tenedoHuns ¢ ee TpaaMUMOHHbIMU TeNedOHHbIMUN YC-
nyrammn POTS (Plain Old Telephone Service), OCTaTO4YHO XOPOLLO N3Y-
YyeHHas 3a cBOto 60J1ee YEM CTONETHIO UCTOPUIO, COOTBETCTBYET Masio-
MY KPYry U3 3TOW NOy4YnUTeSIbHOW NpuTYn. BonbLuon kKpyr npeacTasngaeT
HaPOXAAKLLYIOCA UHOYCTPUIO MHHOKOMMYHUKALNT, ABASIOLLYIOCS pe-
3y/IbTaTOM B3aMMOMPOHUKHOBEHUS (KOHBEPreHUNN) NHPOPMALMOHHbIX
1 TENEKOMMYHUKALMOHHbLIX TEXHOOM A U YCIYT N AENCTBUTENILHO MOPO-
xpatoLyto 60JbLe HeSICHBIX BOMPOCOB, YeM rOTOBLIX OTBETOB. He nna-
HUPYS B 9TOW rase (4a 1 BO BCEN KHUIe) paCCMOTPETb MHOXECTBO pas-
HOOOpPasHbIX aCNekToB MHPOKOMMYHUKALIMIA 32 UCKITIIOYEHNEM OLHOIO —
IP-TenedoHMN, — KOCHEMCS NINLLb X 00LLIEN Ba3bl — TENIEKOMMYHUKALINIA.

Co BpeMeHU CBOEero BO3HUKHOBEHUSA TeNeKOMMYHMKaLMK 6asnpytoT-
CS Ha nepeaYye 31eKTPOMarHMTHbIX CUrHaNIOB Yepes TPaHCMOPTHYIO cpe-
[y, KakOBOW MOTyT ObITb:
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°* MeTannyeckuii kabenb,
® OMNTOBOJIOKHO,
® paguokaHars.

MepenaBaemMas B BUOE 3NE€KTPOMArHUTHbIX CUrHANoB MHbopMauus
MOXeT NpeacTaBnATb COO0M:

* peyb,
® NaHHbIE,
* BuaOeonsobpaxeHne

nnn nobyto Nx KOMOUHALMIO, HAa3biIBAEMYIO MYbTUMEANNHON NHPOP-
Maumen.

OTN TPU NCTOYHMKA U TP COCTABHbIE YaCTWN TENIEKOMMYHMKALMIA B NOJ1-
HOIM Mepe OTpaXaloT NX COBPEMEHHOE COCTOSIHME, NMPUYEM COBPEMEH-
HOCTb 3[€Cb MOHMMAETCS B LUMPOKOM CMbice. Nepenaya rno cetsim cesi-
31 MHpOPMaLMM TPEX NEPEUNCNEHHbIX BbILLIE BUAOB 61arononyyHo ocy-
LLEeCTBNSNACh HE OOHO AECATUNETME, MOKa He cpaboTan NPUHLMM, AaBHO
M3BECTHbIN B Cpepe NCKYCCTB, — BCE AENO0 B r1POrNopLMSIX.

Ewe B 1996 r. B CLLA Tpaduk nepenayvm faHHbIX BMNEPBbIE NPEBbLICUI
pe4deson (puc.1.1) n npoagosmkaeT 4EMOHCTPMPOBATL 3aBUAHbIE TEMIbI
pocTa (o 30% B rog no cpaBHeHuto ¢ 3% B rog ans renedoHnmn). To xe
nponsowwno B EBpone B8 1999 roay. Bce 370 NOCNYXWNO0 TONYKOM K Ha4a-
1y HOBOV 3Pkl B TENTEKOMMYHUKALMSAX — 3Pbl UHTErPUPOBAHHbIX PELLEHWNT
1 KOHBepreHuumn scex BuaoB cBA3u. [NMpoTtokon IP nony4nn MmpoBoe npu-
3HaHVE U1, B U3BECTHOW CTEMNEHN, cTan «ae-¢pakTo» CTaH4APTOM A1 ne-
penayv MyabTUMEOUNHON HDOPMALLUN.

Ecnn no6aBuTh ctoga peHoMeH ceTu VIHTepHET, rae, No camMbiM CKPOM-
HbIM MoacyeTam, POCT YMca Nonb3oBaTenen coctaBnsietr 5% B mecsu,
TO CTAHET COBEPLLEHHO SICHO, YTO BCE 3TU COObITMS CaMbIM HEMOCPEACT-
BEHHbIM 0OPa30M BJIEKYT 3a COOOIN KOPEHHOE M3MEHEHME NOAXO0A0B K MO-
CTPOEHMIO NHHOPMALIMOHHLIX CeTEN. Peyb 1 AaHHbIE MEHSAIOTCSA MecTa-
Mu. TpaaAnUMOHHbIE CETU NepenayYm AaHHbIX 6a3MpPoBaMCb HA MarmncT-
pansx ¢ KOMMyTauuMen KaHanoB, NpegHa3HayYeHHbIX onsa TenedoHHOro
Tpadwuka. MNpr HOBOM NMoaxonae — Bce HAa00OopOoT: TenedoHus byaeT Haf-
CTpamBaTbCs Haa MHOPACTPYKTYpPOM ceTy Nnepeaadn AaHHbIX.

CMelLeHMe LeHTpa TSXKEeCTU B 061aCTb Nepeaaym aHHbIX NOCTaBUII0
BOMPOC 0 noucke yaobHoro cnocoba BCTpanBaHUS peyun B MyIbTUMENIA-
HbI UM poBoM NOTOK. MNMprynHa nonynapHocTy IP kak pas u 3aknyaeT-
CS1 B €r0 BOCMPUUMYNBOCTU K TPEOOBAHNSAM CO CTOPOHbI HE TOJTbKO YCITyT
nepena4vn JaHHbIX, HO U NPUIOKEHUIA peanbHOro BpeMeHu. NprumMepom
MOXET CNYXXWUTb YCMELLIHO peann3oBaHHasi TEXHOJIOMMS nepenaydm pede-
BOM MHMOpMaLUMKM NO CETSM C MapLupyTusaumen naketos IP — Voice over
IP (VolP) nnn IP-tenedonud.
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JlaHHble
(UHTepHeT)

JlaHHble

A (UHTepHeT) D

Y

TenedoHusa

Y

TenedoHusa

-

1990 1995 2000 2005 2010 1990 1995 2000 2005 2010
a) Tpaduk B CLUA 6) Tpadwik B EBpone

Puc. 1.1 Poct Tpaduka IHTepHET (AaHHble) 1 TenedOoHHOro Tpadpuka

Ho nonsaTtume Voice over IP noapa3symeBaeT He TOIbKO U HE CTOJTbKO UC-
nonb3oBaHme ceTn MHTEPHET B Ka4eCTBe Cpeapbl Nepeaayu peym, CKObKo
cam npotokos IP n TexHonornu, obecneymBatoLLme HagexHyo 1 BbICOKO-
Ka4yeCTBEHHYIO nepegadvy pevyeBor nHopmaumm B CETSX NaKeTHOM KOM-
mMyTaumun. OTCYTCTBME rapaHTUPOBAHHOIO KayecTBa 0OCNY>XMBAHUS MPU
rnepeaaye peyn KOMNEHCMPYETCSH NOSIBNEHMEM TaKMX TEXHONOMNI, Kak MHO-
ronpoToKOo/bHas KOMMyTaums no meTkam — Multiprotocol Label Switching
(MPLS), npoTokon pe3epBupoBaHng pecypcoB — Resource Reservation
Protocol (RSVP), anddepeHumansHoe 00cnyxmBae pasHOTUMHOro Tpadu-
ka — Differentiated Services (DiffServ) n gpyrux. Bce 6onbLuyio nonynsp-
HOCTb NpuobpeTaeT nepenada naketTos P, ynakoBaHHbIX B KOHTENHEPbI
CUCTEM CUHXPOHHOW LUndpoBon nepapxum — Synchronous Digital Hierar-
chy (SDH), a Takxe TEXHONOrnsa CNeKTPasibHOro MyJbTUMNEKCUPOBAHUS —
Wave Division Multiplexing (WDM). Bo Bcex cnyyasx HeobxoauMbIM yCIo-
BMEM SABNSETCH NOAYMHEHNE KaXXO0ro y3ia CUCTEMbl €OMHOW NOANTNKE
ynpaeneHus TpadurukomMm. STOMY Xe Npmu3BaHbl NOMOYb NPOTOKONbl RTP,
RTSP, Diffentiaten Services n apyrne mexaHusmbl, paccMmaTpuBaemble
B CneayloLmx rmaBax KHUrm. 34echb e A0CTaTO4YHO OTMETUTb, YTO CTaH-
JapTmn3aums peveBbix TEXHOOoruin Ha ocHose cteka TCP/IP v ux nooaepx-
Ka nmaoepamu pbiHka naketHon TenedoHun obecnevyaTr COBMECTUMOCTb
000pya0BaHNS pasHbIX MPOM3BOAMTENEN U MO3BONSAT CO34aBaTb CUCTE-
Mbl, B KOTOPbIX BO3MOXHbI BbI30BbI C aHAI0rOBOro TenedOoHHOro annapa-
Ta, NOAKIOYEHHOr O K MOPTY MapLUpyTM3aTopa, Ha NePCOoHasbHbIM KOMMb-
I0TEpP, UM C NEePCOHaNbHOro KoMnbloTepa Ha Homep TPOT, B pamkax Tpex
cueHapueB IP-tenedoHumn, paccmaTpmBaeMbiX B CNEAYIOLLEN IMaBE.

1.2 MNepcnektuebl passutua TOI u IP-cetein

Mpoponxasa aHannsa pocta Tpadurka AaHHbIX 1 peyn, NpeaCcTaBNeHHO-
ro B Buae rpadumkoB Ha puc.1 B npenblayliemM naparpade, aBTopsl no-
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3BOSINNIN cebe NPUBECTU MPOrHO3 POCTa KONIMYecTBa abOHEHTOB (rpadukn
Ha puc.1.2a). CyTb NPOrHo3a OTHIOAb HE B TOM, YTO KOJIMYECTBO NOJb30-
BaTeNel ceTeln ctaumMoHapHOM CcBA3M, MOOUNBHON CBA3U U VIHTEepHeT
k 2004-2006 rogam OOCTUrHET MUNMapaa, a B TOM, YTO EMKOCTU 3TUX
ceTeln conmxkaroTcs. B KOHTEKCTE AaHHOW rnaBbl NocnegHee 00CToATeNb-
CTBO, COIMIACHO 3aKOHY AnanekTUKM O Nepexoae KOJIMYecTBa B KA4eCTBO,
NPMBOAUT K MPUHLIMNWANBHO HOBbIM MbICAISIM MO NOBOAY KOHBEPTreHLUMN
3aTUX ceTen. HemanoBaXKHbIM CTUMYNOM TakuX MbIC/EeN ABAFETCS MPOrHO3
00LLEMNPOBLIX JOX000B OT TETEKOMMYHUKALIMOHHBIX YCIYT, COENaHHbIN
Dataquest (puc. 1.20), rpadpuyeckoe npeacrtaBnieHme KOToporo noyTu
COBMaOaeT C BEpXHeW KpMBo Ha puc.1.2a. Noporoeas Benn4mHa B 3TOM
NpPOorHo3e cocTaBnseT TpunmoH gonnapoB CLUA coBoKynHOro aoxoaa
Nno CerMeHTam pblHKa (peyb, AaHHble, MOOUbHAsI CBS3b), a MEPEXOA 3a
3TOT MOpoOr oxunaaeTcs elle paHblie — B 2002-2003 rr.
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Puc. 1.2 PocT 4ncneHHocTn aboOHEHTOB, UX NepepacnpeneneHme (a)
1 06LEeMNpPOoBbIE NokadaTenn AOX0A0B OT TeNIEKOMMYHUKALMOHHbIX YCIyT
no cermeHTam pbiHka (6)
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OpfHMM 13 acnekToB, CNOCOOCTBYIOLLMX YIIOMSIHYTOM Bbillle KOHBEPIeH-
LMW, SIBNISIETCS KJTOYEBOW MPUHLMM OTAENEHMS OPraHMU3aLyMn YCyr OT TPaHC-
MOPTUPOBKU MHPOPMALMKN, COCTABNAOLLMA OCHOBY aen HTennekTyasb-
HbIx ceTen. CyTb KoHLUenumm MiHtennekTyanbHo cetu (IN) 3akntoyaeTcs B no-
CTPOEHUU YHMUBEPCaIbHOM cpebl, 0becnevmBatoLLe HanbonbLLyio addek-
TMBHOCTb CO34aHNSA U NPenoCcTaBeHns HOBbIX TenedOoHHbIX yenyr. MocTe-
MEeHHO 3Ta KOHLENUMS cTasia CPeacTBOM MobasibHOro HarHeETaHMS BbIHUC-
JINTENbHOW MOLLIHOCTM B TeNedOHHY0 CeTb 00LLero nosib3oanus (TpOI),
0 YeM HeMaJio CKa3aHO B TOJIbKO YTO BhilLeALlen MoHorpadum [8].

30ech Xe NpeacTaBnaeTcs None3HbIM NPOA0SIXKUTL KONIMYECTBEHHbIE
OLIeHKM 1 nonpoboBaTh NPeacTaBnTb cebe KPaTKOCPOUHbI U 4ONroBpe-
MEHHbI MPOrHO3bl PA3BUTUA TENEKOMMYHUKALIMOHHbIX YCIYT.

KpaTKoCpOYHbI MPOrH03 aBTOPbLI CBA3bIBAIOT C YNOMSHYTLIMU BbILLE
acrekraMmy KOHBEPreHLunm ceTen u ycayr ceasn. JJoaroCpoyHbIn NPOrHo3
npeanonaraet, 4To NpeobnagaHne NPUIOXKEHNM TUNa KIMEHT-CePBEP Ha
OCHoBe IP-ceTein (Hanpumep, NOUCK MHGOpMaLMK, NoyTa 1 Ap.) coxpa-
HUTCS. Ho B OTAaneHHoM NnepcnekTnBe BHYTPEHHSA Npupoaa ceTn, 6asn-
pytoLencsa Ha npoTtokorse IP, MOXeT cTaTb TOPMO30M /151 BbINOSIHEHUSA
TpeboBaHWli MHTEPaKTVUBHOW My/ibTMMEeAMa: BblCOKOe ObICTPOAENCTBUE
B peasibHOM BPEMEHU N «CKBO3HasA» LLIMPOKOMOJIOCHAA MHTEPAKTUBHOCTb.
[na Takoro poga npunoxeHuii B 6yayliem notpebyetcs 6onee MolHas
nnatpopma.

Punc.1.3 unnoctpmnpyet 9BOMIOLUIO TENEKOMMYHMKALMOHHbBIX MPUI0-
XeHum Ha ocHose |IP.

MpuHAB BO BHMMaHKE TO 06CTOATENBLCTBO, 4TO IP-TenedoHus asns-
€TCS OJHMM N3 BaXHENLLUKWX NPUIOXEHUIN Ha 6ase npoTokona IP, Ha ocHo-
BaHUU puc.1.3 yutaTesb MOXET NPUHATb PELLIEHME O TOM, HACKOJTbKO Lie-
necoobpasHo NPOYECTb AaHHYO KHUTY. OCHOBHOW BbIBOA, aBTOPOB 13 3TO-
ro pucyHka 3aksitoqaeTcs B ToM, 4To Internet Protocol 6e3ycnosHo 6ynet
OOMUHVPYIOLLMM NPOTOKOJIOM B CETSAX CNEAYIOLLENO MOKOSIEHUS, KOTOPbLIM
npeacTonT NOAAEPXMBATbL Nepenadvy peyu, AaHHbix, dakcummne, BUaoeo-
MHbOpMaUMN U MybTUMEOVA.

LLInpoKononocHble LLInpokononocHble LLInpokononocHble
ycnyru ycnyru ycnyru

Ycnyrun IP

TenedoHHbIE
yenyrn POTS

TenedoHHbIE
ycnyrin POTS

CoBpeMeHHast KpaTkoCcpoyHbIn JlonroBpeMeHHbIn
cutyaums NPOrHo3 NPOrHo3

Puc. 1.3 TeHpeHunn paszsutus TENEKOMMYHUKALMOHHbIX YCNyr

2. B.C. lonbawiteH
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MepBooYepenHas Liesib KOHBEPreHUmMn ceTeli Ha 6asde npoTokona IP —
3TO CHIXEHME 0OLLMX PacX040B, CKaAblBaOLLIMXCS HE TONbKO U3 Kanu-
TaNlbHbIX 3aTpaT Ha NPMOBPETEHNE N MHCTANNAUMIO TENTEKOMMYHUKALN-
OHHOro 060PYAOBaHUSA, HO M U3 3aTPaT Ha ero cogepxaHue. TeopeTnye-
CKn 0gHa 0O6beauHEHHasA CeTb YMeHbLUWAa Obl NIOTPEOHOCTL B KBaNUdu-
LMPOBaHHOM NepcoHarsne — O4HM U Te Xe Ntoaun cTanm Obl 3aHNMATLCSA N Te-
nepoHven, ncuctemMamm nepegadm gaHHblx. Hannyme Bcero ogHoro ka-
Hana focTyna K pacnpefeneHHon CeTn ToXe OCHOBATENbHO CHU3UIO Obl
eXeMecsyHble pacxoabl. Hanpaengaa pedeBon Tpaduk yepes kopnopa-
TUBHYIO MarncTpasbHylO CETb Nepenayvm AaHHbIX, MOXHO CYLLLECTBEHHO
YMEHbLUMTb 3aTpaTbl HA TPAOAULUMOHHbIE TenedoHHble ycnyrn. M, Hako-
Hel,, CokpalleHne egrHuL, MCNosib3yemMoro 060pya0BaHMs 3HAYUTESNbHO
YMEHBbLUUT CTOMMOCTb €ro TeXHUYEeCKOro obcnyXxmBaHusa. Kak otmeTtun
npeacTaBuTeNlb OAHOMO MEXAYHAPOAHOrO OnepaTopa CBA3u, Nepexo Ha
TexHonoruio IP-tenedoHnn no3BoNUT eMy CIKOHOMUTb nopsaka 70%
CpencTB Ha KkanuTasnbHble 3aTpaTbl, 60-80% cpencTs, BblAENSEMbIX HA Op-
raHM3aumio kaHanoB goctyna, n 50% cpeacTB Ha Tekyllee o6cnyxmBa-
HVe n pemMoHT ceTu [13].

OpnHako 9KOHOMUSA HAa CTOMMOCTU MHDPACTPYKTYPbI — 3TO HE TO, paaun
4yero 3aMbILLNANCS Nepexo K 06beaMHEHHbIM ceTsaM. PeBonoums npo-
M30MAeT Toraa, Koraa NnosiBATCS HOBbIE MPUIOXKEHWS, HANpPUMEp, Koraa
LLEHTPbI 06CNY>XXMBAHNSA KIIMEHTOB CMOIYT B PpeasibHOM BPEMEHM «COMPO-
BOXOATb» KaXX40ro nokynatens ¢ MOMeHTa ero nosiBfieHMsa Ha JoMalll-
HEW CTpaHuLE KOMMNaHUM B ceTn VIHTepHeT A0 opopMeHna 3akasa Ha
MOKYMKY HY>XHOIO MPOAYyKTa, «MNPOBOAS» Er0 Yepesd Takme aTanbl, Kak ae-
MOHCTpaLmMa kaTanora npeanaraemMbix N3N U BbISCHEHNE HESACHbIX
BOMPOCOB B Xxo4e TenedoHHOro o6LeHNs C NpeAcTaBUTENEM KOMMaHU.
pyron npymep NpMMeHEeHN HOBbIX TEXHOIOM N — UCMNO0JIb30BaHUE CO-
TpyaoHukamm TenedoHHOro cepeuca ceoei koprnopatneHon YATC Hesa-
BMCMMO OT TOrO, IA€ OHW HAXOOATCS, HanpuMep, Npu padoTte goma. Katnum
npuMeHenuam IP-tenedoHnm aBTopbl BEPHYTCA B rMase 11.

[Mpu BCEX ONTUMNCTUHECKNX NPOrHO3ax, N3I0XEHHbIX BbILLE, HE Che-
nyeT 3abbiBaTb, YTO TPaAULMOHHas TenedoHHas CBSA3b ONMpaeTcs Ha
MOLLIHYO 6a3y, CO34aBaBLUYIOCS Ha MPOTSXXEHUN MHOMMX OECATUNETUN,
1 Takas cuctemMa He MOXeT He obnagaTb onpeneneHHon nHepumein. Mc-
XOAS N3 3TOro, BPSA, I CTOUT OX1AaaTh, YTO HE CEroaHs-3aBTpa npou3omn-
[eT MITHOBEHHbIN PEBOJIIOLIMOHHBIN CKka4yok B obnacTtu cBsaA3un, n NHTep-
HeT-TenedoHNS BLITECHUT BCE OCTallbHble TexHonornm. Ckopee Haob0-
POT: Ha NMPOTSXEeHUW Bnnxanwmx 5-10 net TpaamumMoHHas TenedoHns
OyneT no-npexHemy 3aHnMaTb OMUHMPYIOLWME no3uummn. MNMepexon Ha
HoBble, 601ee NPOrpeccuBHble MeToAbl OYAET NPOMCXOANTL NOCTENEH-
HO 3BOJIIOLMOHHBIM MYTEM, B Pa3HbIX CTpaHax C Ppa3HOM CKOPOCTb0. A 3TO
3HAYUT, 4TO B TeYeHne anuTtensHoro sBpemenun ToOIl v IP-ceTn 6yayT Bbi-
Hy>XXAEeHbl CyLLEeCTBOBATb NapasienbHo, obecneynsas B3anMHYO Npo-
3payHOCTb U 0O6bEOUHSAS CBOU YCUIUS B OOCNY>XMBaHNUW Pa3HOPOAHOIo
aboHeHTCcKoro Tpaduka.
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1.3

CornacHo n3BecTHOM GopMysie 0 HEBOSMOXHOCTM HaX0OUTbCS B Ka-
KOM-TO 00LLECTBE 1 ObITb BHE €r0 3aKOHOB, Npu BXoxaeHuun IP-tenedo-
HUWN B aBHO cpopmMumpoBaBLLieecs rnodansHoe TenedoHHoe 00LLEeCcTBO
HEobXoaAMMO cobOMAEHNE OCHOBHbBIX 3aKOHOB cyLlecTByioLen TpOrl:
aKcnyaTaumMoHHas HAAEXHOCTb C TPEMS AEeBATKaMWU MOCse 3ansTon,
XEeCTKME HOPMbI Ka4eCcTBa Nepeaadn peyun B peanbHOM BPEMEHU U T.1.

He meHee 3aKOHOB, NpaBu M HOPM BaXkHbl TpaAMUMK, CHOPMUPOBAB-
LuMecs 3a bonee 4YemM CTONETHUI nepunog, cyuecteoBanus THOTI. U. Ty-
6epMaHOM gaHa ToYHas GOopPMyIMpPoBKa BaXXHOCTU TPAANLMNA:

Bnaabika Haw — Tpaanumsa. A B HEW —

CBOV 6/1aroc/ioBeHbS U MPEnoOHbI;

HenuncaHble rnpasuia CUJIbHEN,

4yeM camble CBUPENbIE 3aKOHbI.
Mo3ToOMy HE MEHEE BaXKHO COXPaHUTb BCE NPMBbIYHbIE /15 MOJSIb30BaTE-
Nns nencTeuns — Habop HoMepa, cnocob AOCTyNa K TeNedOHHbIM yCiyram
M T. 4. Takum o6pa3om, abOHEHT HE A0JIKEH OLLYyLAaTb Pa3HuLbl MeXay
IP-TenedoHunen n obbi4HOM TeNedOHHOM CBA3bIO HU MO Ka4YeCTBY peyn,
HUM NO anropmuTMy AocTyna.

Mo TeM xe npuyrMHam BecbMa xenatesibHo obecneydnTtb Mmexay TpOr
n IP-ceTamun NOAHYO NPO3pPayHOCTb Nepenayn Nnosib3oBaTesibCKON NH-
dopmaumn n curHanmdaummn. 1eno B ToM, 4TO B OT/INHME, HANPUMeEpP, OT
O0/IbLLUMHCTBA KOPNOPaTUBHbLIX CETEN CBA3M, CETU 0OLLLEr0 NONb30BaHMUSA
HE MMEIOT HaUWOHalbHbIX U BEOOMCTBEHHbIX rpaHul,. IP-TenedoHns
[omKHa obnagaTte BO3MOXHOCTBIO NOAAEPXMBaTb COBMECTHYIO paboTy
1 obecneymBaTb MHOOPMALMNOHHYIO MPO3PaYHOCTb C MHOXECTBOM CTaH-
[apTOB CBA3U, MPUHATLIX B Pa3HbIX CTpaHax Mupa. Pevb naet He TONbKO
00 aneKkTpUYEeCcKOoi CTbIKOBKE — HEOOXOAMMO HANTN B3aMMONpuemMieMoe
peLleHVe Taknx 3afa4, Kak B3auMo4eNnCTBME MPOTOKOSIOB BEPXHUX YPOB-
HEN 1 NPUNOXEHWUI, HAYUCTIEHWE NNATbl U AP.

TpaHcnopTHbIe TEXHONOIMM NAKETHOW KOMMYTALMU

BONbLUMHCTBO NPOM3BOAUTENEN, pacnonaraLLyX LWMPOKMM accop-
TUMEHTOM MNPOAYKUMN O NaKETHOM TenedOoHUM, 3aHMMALOT «TEXHOJ10-
rMYeCKm HENTPaNbHOE» MOJIOXEHNE N NPEA0CTABNASIOT NOKYNaTEo BO3-
MOXHOCTb CaMOMY BblOMpaTh Ty TEXHOJIOMMIO, KOTOPast Jly4ylle BCEro co-
OTBETCTBYET €ro MHTErpauyioOHHOM CTpaTerumn.

OCHOBHbIe TEXHONOIMN NakeTHOM Nnepenayn peum — Frame Relay, ATM
1 MapLpyTmsauma naketos IP — paznnyaotca adpPeKTMBHOCTLIO NCMOSb-
30BaHKS KaHaAIOB CBA3M, CTEMEHbIO OXBaTa pPa3HbIX y4aCTKOB CETU, Ha-
0EXHOCTbIO, yNPaBiSEMOCTbIO, 3aLMTON MHDOPMaLIMK U 0CTYNa, a Tak-
Xe CTOMMOCTbO. OrpaHMyYeHHbI 00beM KHUMM He NO3BONSET AaTb My-
OOKNI CpaBHUTENbHbI aHaNN3 3TUX TEXHOJSIOTUIA C TOYKN 3PEHNSA Nepe-
[ayn peyun, No3ToMy 30€eCb NPMBOAATCA B Hanbonee KOMMNakTHOM rpa-
duryeckom popme ToNbKO pe3ynbTaThl TAaKoro aHanusa (puc.1.4).
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OddekTnBHOCTL

CrteneHb oxBaTta
Pa3INYHbIX Y4aCTKOB CETU

HapexHocTb
YnpasnsiemocTb
SawmTa

CTtoumocTb

a) Peub no ATM

OddekTnBHOCTL

CreneHb oxBaTa
pasfIMYHbIX yHaCTKOB CETU

HapexHocTb
YnpaBnsieMocTb
3awmTa

CTtoumMocCTb

6) Pe4b rno Frame Relay

OddekTnBHOCTL

CreneHb oxBaTa
pasfIMYHbIX yHaCTKOB CETU

HapexHocTb

YnpaBnsaemocTb

BawmTa

CTtoumMoCTb

B) Pe4yb o IP

Puc. 1.4 CpaBHeHue TeXHONOrn NakeTHOW nepeaaym peyu:
a)VoATM, 6)VoFR, B)VolP

TpaHcnopTHasa TexHonorus ATM y>ke HECKONbKO NIET YCMELLHO UCMOSb-
3yeTcs B MarncTpasbHbIX CETSX 00LLEro Nob3oBaHns 1 B KOpriopaTue-
HbIX CETSX, @ Cenyac ee Ha4MHaKT aKTUBHO MCMNOb30BaTh M 19 BbICOKO-
CKOPOCTHOro gocTyna no kaHanam xDSL (ans HebonbLumx odurcos) n SDH/
Sonet (0na KPynHbIX NPpeanpusaTuin). MaeHble NPenMyLLEecTBa 9TON Tex-
HOIOMNU — €€ 3PENOCTb, HAOEXHOCTb M HaNM4YnE Pas3BUTbIX CPEACTB 3KC-
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1.4

nJayaTtauyioOHHOr 0 yrpasfieHUs CETbIO. B Hell MeloTCca HenpeB30oMaeHHbIe
no ceoein apPEeKTUBHOCTU MEXAHU3MbI YNPaBNEHUS Ka4eCTBOM 00C/y-
XWNBaHWS 1 KOHTPOJIS UCMONb30BaHWS CETEBBIX pecypcoB. OgHako orpa-
HWUYEeHHas PacrnpOCTPaAHEHHOCTb M BbICOKasi CTOMMOCTb 060pYA0BaHUS He
No3BoNsAT cuntTatb ATM nyywmnm BbIGOPOM A1 OpraHM3aumm CKBO3HbIX
TeniedOHHbIX COEAVHEHN OT OHOIMO KOHEYHOr o y3na [0 APYroro.

TexHonorum Frame Relay cyxaeHo 6b1/10 CbirpaTb B NakeTHOW Tene-
GOHUN Ty Xe POJSib, 4TO 1 KBA3U3NEKTPOHHbIM ATC B TenedoHun ¢ KOM-
MyTaLUMEN KaHaNoB: OHW nokas3anu npumMmep 3pOeKTUBHOM NPOrPaAMMHO
ynpaBnsieMOn TEXHUKN, HO UMENW OrPpaHnyYeHHble BO3MOXHOCTN AaSIbHEN-
wero pa3sutus. Nonb3oBaTenamMmn Hegoporux ycnyr Frame Relay, o6ec-
rneynBaroLLMX BroJiHe NpeackasdyemMyto Npon3BoanUTENIbHOCTb, CTallv MHO-
rme KOpnopaTUBHbIE CETU, N BONBLUMHCTBO U3 HUX BNOJIHE LOBOJIbHBI CBO-
1M BbIBOPOM. B KpaTKOCPO4HOM NEPCNEKTUBE TEXHONOMNS Nepenayn peym
no Frame Relay 6yneT BnosHe apdekTUBHA AN OpraHm3aunm MynbTu-
CEPBUCHOIo AOCTYyNa 1 KaHanoB ganbHen cea3n. Ho cetn Frame Relay
pacnpocTpaHeHbl HE3HAYMTESIbHO: KaK MPaBuiio, Ha NPaKTUKe NCNOoJb3y-
IOTCS HEKOMMYTUPYEMbIE COEANHEHMNS B PEXMME TOYKa-TouKa.

TexHonorusa nepega4ym peyeson nHGopMaLmm o CeTSIM C MapLLPyTr-
3aumen nakeTtos |IP npuBnekaeT, B NePBYIO 04epenb, CBOEN YyHUBEPCASlb-
HOCTbIO — peyb MOXET ObITb NPeodpa3oBaHa B NOTOK |IP-nakeToB B Jt0-
Ooi TouKe ceTeBolr MHPPACTPYKTYPLI: HA MarncTpanu ceTn oneparTopa,
Ha rpaHuLe TeppuTopmnanbHO pacnpeaeneHHom ceTn, B KOPNopaTUBHOM
CETU 1 faxe HENOCPEACTBEHHO B TEPMMHANE KOHEYHOIO NOJSIb30BaTESNS.
B KOHUe KOHL,0B, OHa CTaHeT HanboJsee LUMPOKO PacnpoCTPaHEHHOM Tex-
HoJlormeit nakeTHoM TenedoHNN, NOCKOJIbKY CMOCOOHAa OXBATUTL BCE CEr-
MEHTbI PblHKa, Byay4m Npr 3TOM XOPOLLO aaanTUPyeMon K HOBbIM YCJ10-
BUSM NpUMeHeHns. HecMoTps Ha yHMBepCcanbHOCTb NpoTokona IP, BHe-
apeHuve cuctem IP-tenedoHun coepxmeaeTcs Tem, 4TO MHOIrve onepa-
TOPbI CHUTAIOT MX HEAOCTATOYHO HAAEXHbBIMM, MIOXO YNPAaBASEMbIMU N HE
O4YeHb 3P PEKTMBHbIMN. HO rpaMOTHO CNPOEKTUPOBAHHAA CeTeBast UH-
dpacTpyKTypa ¢ apPeKTUBHBIMN MEXaHU3MaMK 0OecrneYeHns kayecTea
obcnyxmnBaHus, paccMmaTtpmBaemMbiMy B rmaee 10, genaeT aTm HepocTat-
KM ManocyLLecTBeHHbIMU. B pacyeTe Ha nopT CToMMOCTb cuctem IP-Tene-
dOHUN HAXOANTCA HA YPOBHE (MM HEMHOIO HUXE) CTOMMOCTU CUCTEM
Frame Relay, n 3aBegomo Huxe ctoumocTu obopynoBaHus ATM. Mpwn
3TOM YXE ceinyac BUOHO, YTO LLEHbl HAa NpoayKThl IP-TenedoHnn cHmxa-
loTCsl BbICTPEE, YEM HA APYrMe U3Oenns, N YTO MPOUCXOOUT 3HAYUTESb-
HO€e 060CTPEHNE KOHKYPEHLMM HA 3TOM PbIHKE.

YpoBHu apxutekrtypsbl |IP-tenepoHumn

ApxuTtekTypa TexHonorum Voice over IP MoXeT ObITb YNPOLLLEHHO npe-
CTaBfieHa B BUAE ABYX MIOCKOCTEN. HMUXHSAS NNOCKOCTb — 3TO 6a3oBas
CeTb C MapLipyTu3aumen nakeTos |P, BepxHas NNOCKOCTb — 3TO OTKPbITada
apxXmnTekTypa ynpasneHms 06Cny>xnBaHnMemM BbiI30OBOB (3arpocoB CBA3N).
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HWXHAS NNOCKOCTb, FOBOPS YNPOLLLEHHO, MpeacTaBnaseT coboim KoM-
OVHaLMI0O N3BECTHbIX NPOoTOoKoNoB NHTepHeT: 310 — RTP (Real Time
Transport Protocol), KoTopbih @yHKLMOHMPYET noBepx npoTokona UDP
(User Datagram Protocol), pacnonoxeHHOro, B CBOIO 04epe b, B CTEKE
npoTtokonoB TCP/IP Hap npoTokonom IP. Takum obpas3om, nepapxus
RTP/UDP/IP npenctaBnsiet cobon CBOEro poaa TpaHCNOPTHLIA Mexa-
HM3M 019 peyeBoro Tpaduka. AToT MexaHn3m oyaeT 6onee NoAPOOHO
paccMOTpPEH B rnase 4, NOCBSLLEHHOW npoTokonam VIHTepHeT anga ne-
pefayn peyn B peasbHOM BPeMEHU. 30ECh XXe OTMETUM, YTO B CETSX
C MapuipyTtmnsaumen naketos |IP ana nepenayn gaHHbIX BCerga npeagy-
cMaTpMBalOTCS MeXaHNU3Mbl MOBTOPHON Nepeaayn NakeToB B CllyHae nx
notepwu. Npu nepepaye MHGopmMaLnm B peasibHOM BPEMEHU UCTMOJIb30-
BaHME TaKNX MEXAHN3MOB TOJIbKO YXYALLINT CUTYaLMIo, MO3TOMY A5 ne-
penayn nHdopmMaumn, YyBCTBUTENbHOM K 3aepXKaM, HO MEHEE YYBCT-
BUTENIbHOW K NOTEPSIM, TAKOW KakK peyb 1 BuaeonHdopmaums, NCnosb-
3yeTcs MexaHM3M HerapaHTUPOBAHHOW AOCTaBkU MHGOpMauuun
RTP/UDPD/IP. PekomeHpgauumn ITU-T gonyckatoT 3a4ep>XKu B OAHOM Ha-
npasneHnn He npesbiwatowme 150 mc. Ecnmn npnemHas ctaHums 3anpo-
CUT NOBTOPHY!IO Nepenadvy naketa IP, To 3aaep>ku npm aTomMm OyayT CAumLL-
KOM BeNuku. 3tm npobnembl 60see noapodbHO paccMaTpuBatoTCs B rna-
Be 10, NOCBALLEHHOW Ka4ecTBY 0OCNY>XUBaAHUS.

Tenepb Nnepenaem K BepxHer NNoCKOCTM ynpaBneHns 06cnyXmBaHu-
€M 3anpocoB CBs3KN. BoobLe roBops, yrnpasnieHne 06CnyXnBaHNEM Bbl-
30Ba NnpeaycMaTpmBaeT NPUHATME PELLEHMIA O TOM, KyAa BbI3OB A0JIKEH
ObITb HaMpaBfeH, 1 KakMM 06pa3oM A0SXKHO ObITb YCTAHOBNIEHO COoean-
HeHne Mexay aboHeHTamMn. IHCTPYMEHT Takoro yrnpaBneHust — TenedoH-
Hbl€ CUCTEMbI CUIHANN3aUWK, HA4YMHAs C CUCTEM, MOOAEPXKMBAEMbIX Ae-
KagHo-waroebiMn ATC 1 npeaycMaTpmBaowmx oobeanHeHne GyHKLMA
MapLipyTmM3aummn n GyHKLNIA CO34aHNa KOMMYTUPYEMOTO Pa3roBOPHOI0O
KaHana B OOHWX N TeX XXe AekaAHO-LaroBbix nckatensax. Janee npuHUm-
Mbl CUrHaNM3auMmM 3BOJTIOLUMOHNPOBANU K CUCTEMAM CUrHaNM3auum no
BblAEIEHHbIM CUIHasTbHBIM KaHanaMm, K MHOro4aCTOTHOM CUrHann3auum,
K NpoToKo/lamM obLekaHanbHown curHanusaumm Ne7 [6, 7] u K nepenaye
QYHKUMIA MapLIpyTU3auum B COOTBETCTBYIOLLME Y3/bl 00PabOTKN yCyr
MHTennekTyaneHom cetu [8].

B ceTsax c koMmMmyTaumein nakeToB cuTyaums 6onee cnoxHa. Cetb ¢ Map-
wpyTusaumen nakeTtos P npyHUmMnuansHO nogaepXXmsaeT O4HOBPEMEH-
HO UenNbIli psg pa3HooOpa3HbIX NPOTOKOJIOB MapLlpyTM3auuu. Takumm
npoTokosamu Ha cerogHa asnatoTca: RIP — Routing Information Proto-
col, IGRP - Interior Gateway Routing Protocol, EIGRP — Enhanced Interi-
or Gateway Routing Protocol, IS-IS — Intermediate System-to-Intermedi-
ate System, OSPF — Open Shortest Path First, BGP — Border Gateway
Protocol n gp. TouHo Tak e n gns IP-tenedoHnm paspaboTaH uenbii pss,
NPOTOKONOB. PaccmMaTpmBaemble B 3TOM KHUIFe CTaHAAPTbl COAEPXAT Mo-
JNIOXEHUS, OTHOCALLMECS K nepeaadye peyn no IP-cetam (rnasa 3) nk cur-
Hanmn3auumn ona IP-tenedoHun (rnaebl 6, 7, 8 n 9).



KoHBepreHuusi cetevi cBsi3n 23

1.5

Hanbonee pacnpocTpaHeHHbIM SBNSIETCS NPOTOKOJ, crneunduumpo-
BaHHbI B pekoMmeHaaummn H.323 ITU-T, B 4aCTHOCTU, MOTOMY, YTO OH CTan
NPUMEHSITbCS PaHbLLe APYrMX MPOTOKOMO0B, KOTOPbIX, K TOMY Xe, [10 BHE-
npenunsa H.323 BoobLue He cyLLecTBOBaN0. ATOT MPOTOKO Noapo6HO pac-
cmaTpuBaeTcs B rnaBax 5 u 6.

Lpyroii npoTokoa N0CKOCTKN ynpaBfieHns 06Cny>XnBaHnMeM Bbl30Ba —
SIP — opueHTMpoBaH Ha TO, YTOObI caenaTb OKOHEYHbIe YCTPOMCTBA
M Wo3bl 60N1ee HTENNEKTYaIbHbIMM M MOAAEPXNBATb A0MNONHNTENIbHbIE
YyCNyr ons nonb3oBaTenei. 3ToT NpoToKoN NoapobHO paccMaTpuBaeT-
caBrnaee’.

Ewe oavH npoTtokon — SGCP — pa3pabaTtbiBascs, HaunHasa ¢ 1998 roaa,
ONs TOro, 4ToObl YMEHbLUWUTL CTOMMOCTD LUJIIO30B 3a CHET peanmaauunm
QYHKUNIA MHTENNEeKTyanbHol 06paboTkM BbI30Ba B LLEHTPAIM30BaHHOM
ob6opynoBaHum. NMpoTtokon IPDC o4eHb noxox Ha SGCP, Ho MeeT MHOro
6onble, yem SGCP, MexaHM3MOB 3KCMNyaTauMOHHOIro ynpaBaeHus
(OAM&P). B koHUe 1998 roga paboyas rpynna MEGACO komuteTa IETF
paspaboTana npotokon MGCP, 6asnpytoLiniics, B OCHOBHOM, Ha MPOTO-
kone SGCP, Ho ¢ HekoTopbIMK fobaBneHnsmu B yactn OAM&P. MNpoTo-
kon MGCP noppo6Ho paccmaTtpuBaeTcs B rnase 8.

Pabouas rpynna MEGACO He ocTaHOBUACk Ha AOCTUIHYTOM, MPO-
JoJsikana coBepLUeHCTBOBATL MPOTOKOJ YNpaBieHu s LWn3aMu 1 pas-
paboTtana 6onee ¢pyHkuMoHanbHbln, Hem MGCP, npotokon MEGACO.
Ero apantnpoBaHHbIli kK H.323 BapuaHT (nog Ha3BaHnem Gateway Con-
trol Protocol) ITU-T npeanaraet B pekomeHgauum H.248. MNMpoTtokony
MEGACO/H.248 nocssiLieHa rnasa 9.

PasznuuHble noaxoabl K NOCTpoeHUIo ceTen
IP-renedonum

YTo6bl CTaNO NOHATHO, YEM KOHKPETHO OTAMYaOTCA Opyr OT Apyra
nepeyncreHHble B NpeabiaywiemM naparpade npoTokosbl, KpaTko pac-
CMOTPUM apXMUTEKTYPY CETEN, MOCTPOEHHbIX Ha 6a3de 3TUX NPOTOKOJIOB,
1 NpoLeaypbl yCTaHOBEHWS 1 3aBEPLUEHNS COEANHEHUS C UX UICMOJIb30-
BaHMEM.

1.5.1 MocTtpoeHue ceTu no pekomeHpauum H.323

[MepBbI B NICTOPUK NMOAXOL K MOCTPOEHUIO ceTen IP-Ttened@oHnn Ha
CTaHOapTM30BaHHOW OCHOBE npeasioxeH MexayHapoOHbIM COO30M
anektpoceaaun (ITU) B pekomeHngaumm H.323 [42]. CeTu Ha Base npoTo-
konoB H.323 opneHTMpoBaHbl HA HTErpaLumio ¢ TenedOoHHbIMU CETAMU U
MOryT paccmaTpmBaTbCs kak ceTn ISDN, HanoXeHHbIe Ha CeTu nepenayn
DaHHbIX. B yacTHOCTK, npouenypa yCTaHOBNEHUS COEANHEHUST B TaKUX
ceTsx IP-tenedoHum 6a3unpyetcs Ha pekomeHgaumm Q.931 [44] n aHa-
NorMyHa npoueaype, ncnonbdyemom B cetax ISDN.
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TepMuHan TepmuHan TepMuHan TepmuHan

V.70

PekomeHpaunsa H.323 npegycmaTpuBaeT 4OBOJIbHO CIIOXHbI HAO0P
NPOTOKOMOB, KOTOPbIN NpeaHa3Ha4YeH He NPOCTO AJ1s nepenaym pevyeBomn
nHdopmaumm no IP-ceTam c kommyTaumel nakeTos. Ero uens — obecne-
4nTb PabOTYy MyNbTUMEANMHBIX MPUIIOXEHWN B CETSX C HErapaHTUPOBaH-
HbIM Ka4eCTBOM 0OCNyXnBaHua. PeyeBoin Tpaduk — 3TO TOSIbKO OAHO U3
npunoxeHunii H.323, Hapsaay ¢ BuaeovHdopmMaumen u AaHHbIMN. A Tak Kak
HUYEro B TEXHUKE (Kak 1 B XXM3HW) HE OOCTaeTCs AapoM, obecneyeHme
COBMECTUMOCTM ¢ H.323 pasnunyHbIx MynbTUMEONAHBIX MPUNOXEHUI Tpe-
OyeT BecbMa 3Ha4uUTeNbHbIX ycunuii. Hanpumep, ons peanusaumm GyHkK-
umMn nepeknodeHns ceasu (call transfer) TpebyeTcsa oTaenbHasa cneum-
dukauma H.450.2.

BapunaHT noctpoeHus ceten IP-tenedoHnm, npeanoxeHHoli Mexay-
HapPOAHbBIM CO30M 3MIEKTPOCBSA3N B pekoMmeHaauum H.323, xopoLwlo noa-
XOAUT TEM OMnepaTopam MECTHbIX TeNedOHHbIX CETEN, KOTOPbIE 3aUHTE-
pecoBaHbl B CMOIb30BaHUKM CETU C KOMMYTaLMeln nakeTos (IP-cetn) ons
npeaoCcTaBAeHNs YCIYyr MeXAYropoaHON 1 MexayHapoaHowm ceasu. MNMpo-
TokoNn RAS, BxoasLwmi B ceMencTBo npoTokonoB H.323, obecnevnsaeT
KOHTPOJIb UCMONb30BAHNS CETEBbLIX PECYPCOB, MNOAAEPXKMBAET ayTEHTU-
dukaumo nonb3oBaTenen u MoXeT obecneymBaTb HAYNCIEHWE NaTbl 3a
ycnyru.

Ha puc 1.5. npeacrasneHa apxmTekTypa ceTn Ha 6a3e pekoMmeHaaLmm
H.323. OCHOBHbLIMW YCTPOWCTBaMU CETU SBAAIOTCA: TepMuHan (Terminal),
wno3 (Gateway), npuepatHuk (Gatekeeper) 1 ycTpONCTBO ynpaBiieHus
koHpepeHuuamm (Multipoint Control Unit — MCU).

]
) [l e

YcTtpoiicTBo
ynpasneHus
— —

KOHbepeHUnaMn

- -
(] “a
Sy PeueBoii =]

Peuesoii
H.324 H.320 TepMuHaN

Puc. 1.5 ApxutekTypa cetn H.323
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Tepmn

TepmunHan H.323 — okoHeYHOE YCTPOMCTBO NoJib3oBaTens cetu IP-Te-
nedoHum, KoTopoe obecneynBaeT ABYXCTOPOHHIOK pevyeByto (MynbTMe-
OUHYI0) CBA3b C APYrMM TepMuHanom H.323, wnio3om nnm ycTpomncT-
BOM yrpaBieHns KoHpepeHLMaIMH.

o3 IP-TenedoHnm peanuayeT nepenady pevyeBoro Tpaduka rno ce-
TAM ¢ MapLupyTmnsauuen naketos IP no npotokony H.323. OcHoBHOE Ha-
3HaYeHme Wn3a — NpeobpaszoBaHne peveBon MHGopMaLmu, NocTynaro-
wen co cTtopoHbl TOOI, B BUA, MPUrOAHLIN ANS Nepeaayqm no ceTam
¢ MapuwpyTtmsauuen naketos IP. Kpome Toro, wino3 npeobpasyeT cur-
HaNbHble CO0OLEeHUs cucteM curHanndaunm DSS1 n OKC7 B curHanb-
Hble coobLeHnsa H.323 n nponssoauT obpaTHOE npeodpasoBaHme B CO-
OTBETCTBUM C pekomeHaauuven ITU H.246.

B npuBpatHuke cocpenoToyveH BECb MHTENNEKT ceTn IP-TenedpoHunu.
CeTb, NOCTPOEHHasa B COOTBETCTBMKN C pekomeHaauven H.323, nmeer
30HHYI0 apxXUTEKTYpY (puc. 1.6). MpuBpaTHUK BbINOAHSET QYHKLMN yNpaB-
JIeHVst o4HOM 30HOM ceTu IP-TenedoHnn, B KOTOPYIO BXOAAT: TEPMUHA-
Jbl, LLKO3bI, YCTPOWCTBA yrpasieHna KOHepeHUMAMN, 3apermcTprpo-
BaHHblE Y AAHHOro npmepaTHuka. OTaenbHble GparMeHTbl 30HbI CETU
H.323 mMoryT ObITb TEPPUTOPUASIBHO Pa3HECEHbLI U COeOMHATLCS APYr
C OpYyrom 4yepes MapLUpyTM3aTopsbl.

MpuBpaTHUK

Han 1 Lno3 TepmuHan 4 TepmuHan 5
N ™

[{
[(
[{
[(

T I
L &l

MapLupyTisarop MapLupytusarop 1
Yctponcteso

ynpasneHus
KOHdepeHunsaMmn

Puc. 1.6 3oHa cetn H.323

Hanbonee BaxHbIMU PYHKLUMAMU NPMBPATHMKA SBASIOTCA:
® perncTpaumnsi OKOHEYHbIX N OPYrNX YCTPOWCTB;

® KOHTPOJIb JOCTYNA Nosb30BaTeNe cuctemol K ycnyram IP-tenedponmnn
npu nomoLum curHanndaunm RAS;

* npeobpas3oBaHue alias-agpeca Bbi3bIBAEMOro Nnosib3oBatens (00 bsAB-
JIEHHOr 0 UMeHn aboHeHTa, TeNnedOHHOro HoMepa, aapeca ANEKTPOH-
HOW NOYTLI N AP.) B TPAHCMOPTHbLIN aapec ceTen ¢ MapLupyTmaauven
nakeToB IP (IP agpec + Homep nopta TCP);

® KOHTPO/Ib, yIPAB/IEHNE N PE3EPBMPOBaHIE NPOMYCKHON CrIOCOBHOCTH
cetu;
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® peTpaHCcNAUMs CUrHaNbHbIX cCO0bOLLEeHN H.323 mexay TepMmHanamu.

B ogHow ceTtu IP-TenedoHnun, oTBe4vatollen TpedboBaHNAM PEKOMEH-
faumn ITU H.323, MOXET HaxoamUTbCs HECKONbKO NPUBPATHUKOB, B3au-
MOAENCTBYIOLLMX OPYr C APYromM no npotokosy RAS.

Kpome 0CHOBHbIX QYHKLMIA, ONpeaeneHHblX pekoMmenaaumen H.323,
NPUBPATHUK MOXET OTBEYATb 32 ayTEHTUdUKALMIO NONb30BaTeENeNn 1 Ha-
yucneHne nnatbl (BUNANHI) 3a TenedoHHbIe CoOeaANHEHUS.

YetporicTBO ynpaBieHnss KOHpepeHumnsMmy obecneynBaeT BO3MOX-
HOCTb OpraHn3aummn CBA3N Mexay Tpems unv 6onee ydyacTHrUKamm. Peko-
MeHpauunsa H.323 npeaycmaTpuBaeT Tpu Buaa KoHdepeHumn (puc. 1.7):
LeHTpann3oBaHHas (T.e. ynpasnsgemass MCU, ¢ KOTOpbIM KaXAbl y4acT-
HUK KOHPEPEHLNN COEONHSAETCSH B PEXMME TOYKa-TO4Ka), AeLEeHTPaIN30-
BaHHad (Korga Kaxkabl y4aCTHUK KOHMEPEHLUMN COEQVHSETCS C OCTallb-
HbIMW €€ Y4aCTHUKaMM B PEXMME TOYKa-rpynna To4Yek) v CMeLLaHHas.

YcTtpoiicTtBo
yrpaBneHus
KOHdepeHLMaAMU
(Il
(11T
(1
- - - - :
L] L] : =
(((((((((((((((( = ' Tepmunan F
TepmuHan A Tepmunan B Tepmunan C
JeueHTpann3oBaHHas LleHTpann3oBaHHas
KOHdepeHums KOHbepeHums

Puc. 1.7 Buabl koHpepeHuumn B ceTax H.323

[MpenmMyLLecTBOM LEHTPANU30BaHHOM KOHMEPEHLNY ABNSETCS CPpaB-
HUTENbHO NPOCTOE TEPMUHANIbHOE 0O0PYAOBaHME, HEAOCTATKOM — 60Jb-
Las CTOMMOCTb YCTPOMNCTBA YrpaBieHnsa KOHPEePEHUUSMN.

[nsa neueHTpannsoBaHHOM KOHdepeHLUun TpedyeTcsa bonee CNnoXxHoe
TepMuHanbHOe 060pya0BaHME N XenaTenbHo, 4ToObl B ceTu IP nopaep-
XuBanach nepegada naketos IP B pexvme MHOroagpecHoOm paccbhisiku
(IP multicasting). Ecnu aT0T pexum B CETU HE NOAOEPXKMBAETCS, TEPMU-
Han JOMKEH NepefaBaTh PEYEBYIO MHPOPMALMIO KaXA0MY N3 OCTaNIbHbIX
Y4aCTHMKOB KOHDEPEHLMM B PEXMME TOYKA-TOYUKA.

YCTPOMNCTBO yrnpaBneHus KoHpepeHUUs MM COCTOUT U3 0gHOro 0bs-
3aTenbHOro aieMeHTa — KoHTponnepa koHdepeHumn (Multipoint Control-
ler - MC), 1, KpoMe TOro, MOXeT BKJto4aTb B cebst 0anH nnu 6onee nNpo-
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LLeccopoB asst 06paboTku nonb3oBaTenbekon nHpopmaumn (Multipoint
Processor — MP). KoHTponnep MoxXeT ObiTb PU3NYEeCK COBMELLIEH C NPK-
BPaTHUKOM, LLJTIO30M UM YCTPOMCTBOM yrpasiieHNd KOHOEePeHUNaMu, a
nocnegHee, B CBOK 04epedb, MOXET OblTb COBMELLLEHO CO LLIIO30M U
NPUBPATHUKOM.

KoHTponnep KkoHpepeHUmMin NCNonb3yeTcs 415 OpraHm3aumnm KoHpe-
peHumn niodoro Buaa. OH opraHM3yeT 0OMeH MeXay y4aCcTHUKaMK KOH-
depeHunn gaHHbIMN O pexmnmMax, noaaepXXmMBaeMbix X TepMUHANaAMN,
1 YKa3bIBAET, B KAKOM PEXMME YHaCTHUKN KOHDEPEHLMM MOTYT nepeaa-
BaTb MHPOPMALMIO, MPUYEM B XO4€e KOHPEPEHLMN ITOT PEXNUM MOXET
M3MEHSATLCSH, HAaNpUMep, NPU NOOKIOYEHNN K HEIM HOBOIO YYaCTHMKA.

Tak Kak KOHTPOJIIEPOB B CETU MOXET OblTb HECKOJIbKO, ANS KaXKA0WN
BHOBb CO3JaBaeMO KOHGpEPEHLMN OoJXHa ObITb NPOBEAeHa creuyanb-
Has Npoueaypa BbISIBIIEHUS TOFO KOHTPOJSIepa, KOTOpbI ByaeT ynpas-
NATb AAHHOW KOHEPEHUMEN.

Mpw opraHn3daumm LEHTPaNIM30BaHHOM KOHMEpPEHLNN, KDOME KOHTPOI-
nepa MC, pnonxeH ncnonb3oBatbcs npoueccop MP, obpabaTbiBatoLuin
NnoJsib30BaTENbLCKYI0 MHPOpMaumio. MNMpoueccop MP oTBevaeT 3a nepeksio-
YEeHME NNV CMELLMBAHVE PEYEBBIX MOTOKOB, BUAEONHMOPMALMU U OAHHbBIX.
[na neueHTpann3oBaHHOM KOHOEPEHLMM MPOLLECCOP HE HYXEH.

CywecTtByerT eLe oaviH anemeHT cetn H.328 - npokcu-cepsep H.323,
T.€. CepBep-nocpeaHnk. AToT cepeep PYHKUNOHMPYET HA NPUKIALHOM
YPOBHE 1 MOXET NPOBEPSATL NakeTbl C MHPOPMaLMe, KOTOPO 0BMeHN-
BalOTCS ABa NpUNoxeHus. Npokcu-cepBep MOXET ONpeaensTh, C KAKUM
npunoxeHuem (H.323 nnn gpyrum) accoummpoBaH Bbi30B, 1 OCYLLIECTB-
NATb HYXXHOE coeanHeHure. [poKCcu-cepBep BbINONHAET CReayoLLme KIto-
yeBble PYHKUUN:

® MOAKIIOYEHME Yepe3 CpeacTBa KOMMYTUPYEMOrO A0CTYNA U NTOKaSTb-
Hble CeTU TEPMUNHAIIOB, HE NOAAEPXNBAIOLLMX NPOTOKO PE3EPBUPO-
BaHusa pecypcoB (RSVP). [1Ba Takux Npokcu-cepaepa Moryt obpaso-
BaTb B IP-ceTu TyHHelbHOe coeMHEHME C 3a4aHHbIM Ka4eCTBOM 00-
CNY>XUBAHWS;

e MapupyTtmdauuio Tpadpuka H.323 oTaoenbHO OT 0ObIMHOIO Tpaduka
OAHHbIX;

e obecneyeHre COBMECTMMOCTU C Npeobpa3oBaTesieM CETEBbIX afpe-
COB, MOCKOJIbKY [0MyCcKaeTcsi pa3melleHne obopyaosaHma H.323 B ce-
TSIX C MPOCTPAHCTBOM a4pPeCOB HYaCTHbIX CETEN;

®  3aMTy AOCTYMNa — AOCTYNHOCTb TONLKO AN Tpaduka H.323.

Bonee noapobHo apxutekTypa cetn H.323 6yaeT paccmoTpeHa B rna-
Be 5, a ceiyac LenecoobpasHo cka3aTb HECKOJIbKO CJI0B O MPOTOKOJ1ax
CuUrHanusauum, Bxoasawimx B cemencteo H.323.
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MpoTokon RAS (Registration, Admission, Status) o6ecneumBaeT B3au-
MOLENCTBME OKOHEYHbIX 1 OPYIrMX YCTPOMCTB C NpMBpPaTHNUKOM. OCHOB-
HbIMU QYHKUMSIMM NPOTOKONa SIBASIIOTCS: PErmcTpaums yCTponcTea B CUC-
TeMe, KOHTPOJIb ero AoCTyna K CETEBbIM PeCcypcam, USMEHEHMNE MOJOCHI
NpoMnyckaHus B NPOLECcce CBA3U, ONPOC U MHOMKALMS TEKYLLLEFO COCTOS-
HUS YCTpOMCTBA. B kauecTBe TPaHCMOPTHOMO NPOTOKOJ1a NCMOJIb3yeTCs
MPOTOKOJ1 C HErapaHTMPOBaHHOM AoCcTaBkow nHpopmaumm UDP.

Mpotokon H.225.0 (Q.931) nooaep>xmBaeT npouenypbl yCTaHOBNEHUS,
noaaepXXaHus 1 paspyLLeHns coeauHeHus. B kauecTse TpaHCNOPTHOrO
NPOTOKOMA UCMOMb3YeTCs MPOTOKOJ C yCTAHOBIEHUEM COEANHEHUS U ra-
paHTUpOBaHHOW AocTaBkon nHdopmaummn TCP.

Mo npoTokony H.245 nponcxoanT 0OMeH Mexay yHacTHUKaMmn coeam-
HeHuns HpopMaLmen, KoTopas Heobxoarma Ans Co34aHMS IOrMYeCcKmX
KaHanos. o aTnm kaHanam nepegaeTcy pedyesasd MHGoOpmMaLus, ynako-
BaHHas B nakeTbl RTP/UDP/IP, koTOpble paccMaTpmBatoTCs B rnase 4.

BbinonHeHne npouenyp, npeayCcMOTPEHHbIX NPOTOKoNoM RAS, aBns-
eTCcs HavyanbHOW Ga30iM YCTaHOBJIEHNSA COEOMHEHUS C UCMOJIb30BAHNEM
curHanusaumu H.323. Janee cnenyiot dasa curHanmnsaumm H.225.0
(Q.931) n obmeH ynpasnswowWmMMn cooblieHnamn H.245. PaspylieHne
CcoeaMHEHMS NPOoMCXoanT B 0OpaTHOM NocnienoBaTeslsHOCTU: B NMEPBYIO
oyepenb 3akpbiBaeTCa ynpasnsaowmi kaHan H.245 n curHanbHbI kaHan
H.225.0, nocne yero npuepaTHuK no kaHany RAS onosellaeTcs 06 ocBo-
00XAeHNM paHee 3aHMMaBLLECS NOI0Ckl NPOMYCKaHWs.

CnoxHocTb npoTtokona H.323 npemoHcTpupyeT puc. 1.8, Ha KOTOPOM
NpeacTaBEH YNPOLLEHHbIN CLEEHAPWIA YyCTAHOBNEHNS COEANHEHNS MEXY
OBYMsI Monb3oBartensaMn. B aaHHOM cugeHapum npeanonaraeTcs, YTo Ko-
He4yHble Nosib3oBaTeNn yxxe 3HatoT IP-agpeca gpyr apyra. B oObi4HOM chiy-
yae aTanoB ObiBAET 6OJbLLE, MOCKOJIbKY B YCTAHOBIEHNM COEANHEHNS yya-
CTBYIOT NPUBPATHUKM M LWIO3bI; 3TO OyAET pacCMOTPEHO B rnaee 6.

PaccmMoTpuMm Lwar 3a warom 3T0T YNPOLLEHHbIN CLeHapun.

1. OkOHe4yHOoEe yCTPOMCTBO NOJSIb30BaTeNs A MOCbINaeT 3anpoc coeanHe-
HUS — coobLeHne SETUP — K OKOHEYHOMY YCTPOWCTBY MNOJIb30BATESNSA
B Ha TCP-nopT 1720.

2. OkoHe4YHOoe YCTPOWCTBO Bbi3bIBAEMOI0 NoJfib30BaTesNsl B oTBevaeT Ha
coobuieHne SETUP coobuieHnem ALERTING, o3HavatoLym, 4To ycT-
policTBO CBOOOAHO, a Bbl3biIBAEMOMY MOJIb30BATENIO NOAAETCS CUT-
Has 0 BXOASILLIEM BbI30BE.

3. Mocne Toro, kak Nosb3oBaTesb B nprHMMaeT BbI30B, K Bbi3blBaIOLLEN
ctopoHe A nepenaetca coobuieHne CONNECT ¢ Homepom TCP-nop-
Ta ynpasnsioLlero kaHana H.245.

4. OxoHeyHble ycTpolicTBa o6MeHmnBaroTCs no kaHany H.245 nidopma-
LMen 0 TUnax ucnoJsib3yembix peyeBbix koaekos (G.729, G.723.1nt.a.),
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a TaKkke 0 Apyrux GyHKUMOHaNbHbIX BO3MOXHOCTSIX 000pya0oBaHNS,
1 OMoBeLLalT Apyr Apyra o Homepax nopToB RTP, Ha KoTopble cneny-
eT nepenasaTb UHGOPMaALMIO.

5. OTKpbIBaOTCA NOrM4yeckme KaHanbl A8 nepengadm peveBom MHPop-
Maumn.

6. PeyeBas nHdopmauus nepenaétcs B 06e CTOPOHbI B COOOLLIEHNAX
npoTtokona RTP; kpome Toro, Be4eTcsd KOHTPOJIb nepegadn MHpop-
Maumu npun nomowm npotokona RTCP.

Tepmunan A Tepmuuan b
H.323 H.323

Setup

H.225
Alerting / Connect TCP-nopT 1720

O6MeH faHHbIMU
0 PYHKUMOHAbHBIX BO3MOXHOCTAX

OnpepnenexHne Beoyuero
1 BEAOMOro 000pyA0BaHns

v

H.245
AvHamuyeckuit TCP-nopt
Co3spgaHue nornyecknx kKaHanos

MoaTBEpPXAEHME CO3aaHNS
norn4eckunx kaHanos

v

RTP

v

ubP
RTP

Rl

Puc. 1.8 YnpOLWEHHBINM CLEeHapuin yCTaHOBNEHNS
coeavHeHua B cetn H.323

MpuBeneHHas npouenypa o6CnyxrBaHMs Bbi3oBa 6a3npyeTcs Ha
npoTtokone H.323 Bepcun 1. Bepcua 2 npotokona H.323 nossonset ne-
penaBaTb MHGOPMauUo, HEOOXOANMYIO AS11 CO34aHUS JIOTMYECKUX Ka-
HanoB, HenocpeacTBeHHO B coobeHnm SETUP npoTtokona H.225.0 6e3
ncnonb3oBaHus npoTokona H.245. Takasa npouenypa HasbiBaeTcs «Obl-
cTpbi cTapT» (Fast Start) u no3BonsieT cCokpaTUTb KONNYECTBO LMKII0B
obmeHa Hdopmaumen Npu ycTaHoBNEHUM coeamHeHns. Kpome opra-
HM3aumm 6a3oBOro coeamHeHus, B ceTax H.323 npegycMoTpeHo npe-
[OCTaBNeHne OOMNONIHUTENbHbIX YCIYr B COOTBETCTBUM C PEKOMEHOALMS -
Mun ITU H.450.x. Bonee petanbHbii 0630p curHanmaaumm H.323 npueo-
OnTCcA B rnase 6.

CnenyeTt OTMETUTb eLle OAHY BaxHY0 NpobremMy — kKa4ecTBo 06Cy-
XuBaHusA B ceTsax H.323. OkoHeYHOoe YyCTPOICTBO, 3anpallmnBatoLLee y npu-
BpaTHMKa pa3peLleHne Ha A0CTYM, MOXET, UCMOoNb3ys none transportQoS
B coobuweHnn ARQ npotokona RAS, coobuwmTb 0O CBOEN CNOCOOBHOCTHU
pe3epBupoBaTh ceTeBble pecypchl. Pekomenpauus H.323 onpepnenser
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NMpoTOKON pe3epBupoBaHma pecypcos (RSVP) kak cpeancTtBo obecneve-
HWS rapaHTMPOBAHHOI O Ka4eCcTBa 0OCNY>KMBAHUS, YTO MPEAbSABASET K TEP-
MUHanam TpeboBaHune noaaepxkm npotokona RSVP. K coxaneHuio, npo-
TOKOJ1 RSVP 1cnonb3yeTcst OTHIOAb HE MOBCEMECTHO, YTO OCTaBNSET CEeTU
H.323 6e3 0CHOBHOIo MexaHnama obecrneyeHmns rapaHTUpPoOBaHHOIO Ka-
yecTBa 0bCnyXmBaHus. 3To — obLasa npodnema ceten IP-tenedonun,
XxapakTepHas He Tonbko ans ceten H.323.

MOHUTOPWHI KayecTBa 06CNYXMBaHMS 06ecnevBaeTCs MPOTOKOIOM
RTCP, ogHako obmeH nHgpopmauyen RTCP nponcxoanT TONbKO Mexay
OKOHEYHbIMM YCTPOMCTBAMMU, y4aCTBYIOLLMMM B coeauHeHnn. bonee noa-
pobHO 3Ta npobnemartuka paccmaTtpuBaetcs B rnase 10, Lenmkom no-
CBSILLIEHHO Ka4YecTBY 006CNyXMBaHUS BbI3OBOB IP-TenedoHmn.

1.5.2 Cetb Ha 6a3e npoTokona SIP

BTopor noaxopn k nocTpoeHuto ceTen IP-tenedoHumn, npeayioxXeHHbIN
paboyeit rpynnoii MMUSIC komuteTa IETF B jokymeHTe RFC 2543 [54],
OCHOBaH Ha ncnonb3oBaHuu npotokona SIP — Session Initiation Protocol.
SIP npepcTtaenseT cob0oi TEKCT-OPUEHTUPOBAHHbIV MPOTOKOJ1, KOTOPbIV SIB-
NIeTCH HaCTbIO rMobaNbHOM apXUTEKTYPbLI MyNbTMeaua, pa3paboTaHHON
komuteToM Internet Engineering Task Force (IETF). 3ta apxutekTypa Tak-
e BK/loHaeT B ceds NpoTOKON pe3epBrpoBaHms pecypcoB (Resource Res-
ervation Protocol, RSVP, RFC 2205), TpaHCNOPTHbIM NPOTOKON PeasibHOro
BpemeHu (Real-Time Transport Protocol, RTP, RFC 1889), npotokon ne-
penadn NoTokoB B peanbHOM Bpemenun (Real-Time Streaming Protocol,
RTSP, RFC 2326), npoTokon onncaHus napamMeTpoB cBa3u (Session De-
scription Protocol, SDP, RFC 2327), npoTokon yBegoMeHns 0 CBA3U (Ses-
sion Announcement Protocol, SAP). OgHako ¢dyHkuum npoTtokona SIP He
3aBUCST OT JIIOOOro 13 3TUX NPOTOKOJIOB.

Cpagsy cnenyet OTMETUTb, YTO XOTS Ha CeroaHs Hanbosee LWnMpoKoe
pacnpocTpaHeHne nonydnn npotokon H.323, Bcé Honbluee KOMMYecTBo
NpPoOn3BOAUTENEN CTapaeTcs NPenyCMOTPETb B CBOUX HOBbIX MPOAYKTAx
nonaepxky npotokona SIP. [Toka 3TO — egMHNYHbIE ABNEHUSA U CEPbE3-
HOI KOHKypeHuuu npoTtokony H.323 oHn cocTaBuTb He moryT. OgHako,
y4uTbIBas TEMMbl POCTa NONYNSPHOCTU NpoTokona SIP , Becbma BepoaT-
HO, 4TO B Gnmxkarwem OyaylemM peLleHns Ha ero 6ase 3aiMyT 3HA4U-
TEeNbHYIO HULLY pbiHKa IP-TenedoHunn.

Monxon SIP k nocTpoenuto cetent IP-tenedoHMn HaAaMHOro npotLue
B peanusaumm, 4em H.323, HO MeHbLLe NoOAXOANT A OpraHM3aLUmy B3am-
MOAENCTBUSA C TeNePOHHbIMU CETSIMU. B OCHOBHOM 3TO CBA3aHO C TEM,
4yTO NpoTokon curHanusaumn SIP, 6asmpyowmiics Ha npoTokone HTTR,
NJ0X0 COrnacyetcss ¢ CUCTEMaMM CUTHaNM3aLUnm, NCNosib3yeMbIMU
B THOI. MoaTomy npoTtokon SIP 6onee noaxoamT NOCTaBLUMKAM YCNyr
MHTepHeT ana npegoctasnenusa ycnyru IP-tenedpoHnm, npyyem ata yc-
nyra 6yaeT ABASTbCS BCEro NMLLUb HaCTbio NakeTa YCyr.
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Tem He MeHee, npoTokon SIP noanepXuBaeT yCiyrn MHTeNneKTyasnb-
Hown ceTu (IN), Takne kak npeobpasoBaHMe (M3ANMNWHI) UMEH, Nepeagpe-
caumsa 1 MmapLpyTusaums [8], 4To CyLLEeCTBEHHO AN ucrosibaoBaHusa SIP
B KQ4eCTBE NPOTOKOIa CUrHaANM3auum B ceTn obLLEro nofib30BaHuS, rae
NPUOPUTETHONM 3aJa4er onepaTtopa SABASETCa NpeaoCcTaBlieHne Wnpo-
KOro cnektpa tenedoHHbIX ycnyr. pyroi BaxXHOW 0COOEHHOCTbIO NpPo-
Tokona SIP aBngeTca nogaepxka MOOMbLHOCTY NOb30BATENS, T.€. Ero
CMOCOOHOCTU NMoJlydaTb AOCTYN K 3aka3aHHbIM yCciyram B lo60M MecTe
1 ¢ Ntoboro TepmMmHana, a Takxke cnocobHOCTM CETU NAEHTUOULNPOBATb
M ayTeHTUOMUMPOBATL NONb30BaTENS MPU €ro NEPEMELLLEHUN N3 OAHOIO
MecTa B apyroe. 31o cBoMCTBO SIP He yHMKanbHO, U, HanpuMep, NPoTo-
ko/1 H.323 ToXe B 3Ha4YNTENbHOW CTENeHN NoAAePXXNBAET TaKyo BO3MOX-
HOCTb. Cenyac HacTan MOMEHT, KOraa 3Ta BO3SMOXHOCTb CTaHET [JTaBHOM
npuBnekaTenbHOM YepTom ceTen IP-tenedoHnn HOBOro nokoneHus. Jax-
HbI PeXuM paboTbl NOTPebyeT ANCTAHUMOHHOWM perncrpaumm nosb30-
BaTeNen Ha cepBepe naeHTndukaumm n aytTeHTudmnkaumn.

Mepenoem HeENOCPEACTBEHHO K apXUTEKTYPE CeTeln, 6asnpyoLLMXCS
Ha npoTtokone SIP (puc. 1.9).

[l
A
el

} Cepsep onpege-
NIEHUSs MEeCTOMO-
NIOXEHWs

Cepsep nepe-
agpecauun SIP

Knuent SIP Knuent SIP

Mepepava

3anpoc —————-— OTtBeT peum

Puc. 1.9 Mpumep cetn Ha 6a3e npoTokona SIP

CeTb SIP cooepXuT OCHOBHbIE 3NIEMEHThI TPEX BUOO0B: areHTbl NoJb-
30BaTend, NPOKCU-CepBePbI 1 CEPBEPLI NepeaapecaLmm.

ArenTbl nonb3oBaress (User Agent unum SIP client) ssnsitoTcsa npuno-
KEHUSIMUN TEPMUHANBHOrO 060PYA0BaHMSA 1 BKIIOHAIOT B cebs ABe COCTaB-
nawowpe: areHT noab3oarens — knneHT (User Agent Client — UAC) nareHt
nonb3oBatens — cepep (User Agent Server — UAS), nHa4ye n3BecTHble
Kak KIMeHT n cepsep cootseTcTBeHHO. KnueHT UAC nHnumnpyet SIP-3an-
pOChI, T.€. BbICTYNaeT B KA4E€CTBE Bbi3biBatoLlen cTopoHbl. Cepeep UAS
npUHMMaeT 3anpochbl U BO3BpaLLAEeT OTBETHI, T.€. BbICTYMNaeT B KAYEeCTBE
Bbl3blBAEMOM CTOPOHBI.
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AOMEH 1 AOMEH 2

Monb3oeartens A Mpokcu-
(Endpoint1@Site1) cepeep

Kpome Toro, cyLlecTByeT ABa Tuna ceTeBbix cepBepoB SIP: npokcu-
cepBepbl (CepBepbI-NOCPEaHNKM) 1N cepBepbl Nepeagpecaumn. Cepae-
pbl SIP MoryT paboTaTb Kak B pexXmmMe ¢ COXPaHEHNEM COCTOSIHUI TekKy-
wmx coeanHeHun (statefull), Tak u B pexxnme 6€3 coxpaHeHUs COCTOSAHUIA
TekyLuux coeanHeHuii (stateless). Cepsep SIP, @yHKLMOHMPYIOLLNI B pe-
Xunme stateless, MOXeT 06CNYXUTb CKOJb YrOAHO 60/bLLIOE KOMYECTBO
noJfib3oBaTenen, B OTAnYMe OT npuBpaTHuka H.323, KoTopblii MOXET ofl-
HOBPEMEHHO paboTaTb C OrpaHMYeHHbIM KOJIMYECTBOM NOJb30BaTENEN.

lNpokcu-cepBep (Proxy-server) AENCTBYET «OT UMEHW APYIr X KIIMEHTOB»
n coaepxunt eyHkuum knmenta (UAC) u cepepa (UAS). 3ToT cepBep UH-
TEPNPEeTUPYET M MOXET Nepe3anncbiBaTb 3arofI0OBKM 3arnpocoB nepepn, oT-
npaBkon nx kK apyrum cepsepam (puc. 1.10). OTBeTHbIE COODLLEHUS Che-
OYIOT MO TOMY Xe NyTn 06PaTHO K MPOKCU-CEPBEPY, a HE K KITNEHTY.

Monbsosatens b
(Endpoint2@Site2)

Cepeep onpe-
Aenexus Mec-
ononoxenus

INv|

TE Endpoint2@8ite2
_ .___\\*

INVITE EndpointZ@SitEZ

100 Trying
w" 200 OK
4—%0‘(‘ T
*

—

ACK

Puc. 1.10 Cetb SIP ¢ npokcu-cepsepom

Hwxxe npencrasneH afiropuTtM yCTaHOBIEHUSA COeAMHEHNS C MOMOLLLIO
npoTtokona SIP npu y4acTum NpoKCu-cepeepa:

1. MNpokcun-cepBep npuHumaeT 3anpoc coeamnHerus INVITE ot o6opyno-
BaHMS BbI3bIBAIOLLENO MNOSb30BATENS.

2. Tpokcu-cepBep ycTaHaBNMBaET MECTOHAXOXAEHWE KITMEHTA C MOMO-
LLbIO cepBEpa onpeaeneHmns mectononoxeHus (location server).

3. TNpokcun-cepsep nepepaet 3anpoc INVITE BbiI3biBaeMOMY N0Ab30BA-
Teno.

4. O6opynoBaHue Bbi3bIBAEMOI0 NoIb30BaTeNs YBeAOMAAET Noc/eaHe-
ro 0 BXOASLLEM BbI30BE 1 BO3BpALLAET NPOKCU-CEPBEPY COOBLLEHNE
0 ToMm, 4To 3anpoc INVITE obpabdatbiBaetcsa (kog, 100). NMpokcu-cep-
BEP, B CBOIO 04epenpb, HanpaenseT aTy MHdopMaLmio 060pya0BaHMIO
BbI3bIBaOLLEro NOJiIb30BaTEN 4.
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5. Korpa Bbi3biBaeMbIi aDOHEHT NPUHMMAaET BbI30B, ero obopyaoBaHue
n3eeLlaeT 06 3ToM Npokcu-cepsep (ko 200), KoTopbI nepenpasns-
€T MHDOPMaLMIO O TOM, 4YTO BbI3OB MPUHST, K 060PYA0BaHMIO BbI3bl-
BatOLL,Ero rnosb30oBaTerns.

6. Bbi3blBaloLLasi CTOpOHa NOATBEPXAAET YCTAHOBIEHME COEOMHEHUS
nepenadeit 3anpoca ACK, KOTopoe NpoKCcU-cepBep nepenpasnseT Bbl-
3bIBAEMOV CTOPOHE. YCTaHOBMIEHNE COEAVMHEHNS 3aKOHYEHO, aOOHEH-
Thl MOTYT OOMEHNBATLCA PeYEeBON MHpOPMaLIMEN.

CepBep nepeaapecaumm (Redirect server) onpenenseT Tekyllee Mme-
CTOMOJIOXEHME Bbl3blIBAEMOI0 aO0OHEHTa 1 COOOLLAET ero Bbi3biBaloLLE-
My rnoneb3osatenio (puc. 1.11). ing onpeneneHns TekyLwero Mectonoso-
XeHus Bbl3blBaeMOro aboHeHTa cepBep nepeagpecaumm obpallaeTcs
K cepBepy ornpeaesieHnss MECTOIMOJIOXKEHMS, NMPUHLMMNbI paboTbl KOTOPO-
ro B nokymeHte RFC 2543 He cneunduumpoBaHhbl.

AOMEH 1 AOMEH 3

Monb3oeatens A Nonb3oeatens B
(Endpoint1@Site1) D‘OMEH 2 (Client2@Site3)
I

Cepsep onpe-
WITE Engpo i | oPeeioesaum e
@Site

Endpoingp

Site3

rarily
02 Moved Tempzo@s'\te’s
P

(?omac . Endpoint
T

Puc. 1.11 Cetb SIP c cepBepom nepeagpecauum

ANropuTM yCTaHOBEHNS COeAMHEHWS C UCMONb30BaHNEM MPOTOKO-
na SIP npu yyactum cepBepa nepeagpecauum BbiraanT Cleayowmm
obpasom:

1. CepBep nepeagpecaumm NPMHUMAET OT BbI3bIBAIOLLEN CTOPOHbI 3a-
npoc coeauHeHus INVITE v cBasbiBaeTCs ¢ cepBepoM onpeaeneHns
MECTOHaxXOXAEeHWs, KOTOPbIV BblAaeT TEKYLLMIA aapec Bbi3bIBAEMOIro
KNVeHTa.

2. CepBep nepeagpecaumn nepenaeT 3TOT aapec Bbi3bIBAIOLLEN CTOPO-
He. B otnnymne oT npokcu-cepsepa, 3anpoc INVITE k obopyanoBaHuio
BbI3bIBAEMOTO MOJIb30BATENS CEPBEP Nepeagpecaumn He Nnepeaaet.

3. B.C. lonbawTeiiH
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3. OGopynoBaHme Bbi3bIBAIOLLLErO MNOJIb30BaTENA NOATBEPXAAET 3aBEp-
LLEeHMEe TpaH3aKUmn C CepeBepomM nepeaapecaumm sanpocom ACK.

4. [Nanee 060pynoBaHME BbI3bIBAIOLLENO NOJIb30BATENSA NEPEnAET 3anpoC
INVITE Ha agpec, nony4eHHbIN OT cepBepa nepeagpecaumn.

5. O6opynoBaHue BbI3bIBAEMOI0 MNOJSIb30BATESS YBEAOMISET NOCNE -
Hero o BXoAsiLLeM BbI30OBE M BO3BPALLLAET Bbi3blBalOLLEMY 000pPY-
[oBaHuo coobuleHne o ToMm, 4To 3anpoc INVITE o6pabaTbiBaeTcs
(kom, 100).

6. Korpa Bbi3biBaeMbli1 aDOHEHT MPUHUMAET BbI30B, 00 9TOM U3BELLLAET-
cs1 060pynoBaHmMe Bbi3blBatoLLLEero nosibaosaTens (ko 200). YcTtaHoB-
neHne coegnHeHna 3akKOH4Y€eHO, abOHEeHTbI MOryT 0OMeHMBaTbCH pe-
4eBOW MHOOPMaLMEN.

CyLLecTBYeT Takxke 1 BeccepBepHbIi BApuaHT COeaUHEeHNs, Koraa
OOVIH TePMMHAN MOXET NnepeaaTthb 3anpoc ApyroMy TepMUHaIy Henocpe-
CTBEHHO.

Jaonm kpaTkyio xapakTepuctuky camoro npotokona SIP. Cnenyet
3aMeTUTb, 4TO coobLLeHNs SIP MoryT nepeHocuTbecs Kak npoTokosiom TCP,
Tak n npoTtokosom UDP.

MpoTtokon SIP npeaycmaTtpuBaeT 6 3anpocoB 1 OTBETOB Ha HUX. Cur-
Hanm3auus SIP naetT BOSMOXHOCTb MOJIb30BAaTE/IbCKMM areHTam un ceTte-
BbIM CepBepaM ornpeaensaTb MecTonosioXeHne, BblgaBaTb 3anpochl 1
YNpaBnsiTb COEANHEHUSIMUA.

INVITE — 3anpoc npuBfaekaeT nosib30BaTENS UKW YCYry K y4acTuio
B CE€aHCe CBA3U M COAEPXUT OnncaHne napamMmeTpoB aTton ceasu. C no-
MOLLLbIO 3TOrr0 3anpoca NnoJsib30BaTesSlb MOXET ONpeaenmTb QyHKLMOHAb-
Hble BO3BMOXHOCTM TepMKMHAsIa CBOEr0 NapTHeEpPa No CBA3M N Ha4YaTb Ce-
aHC CBSI3U, MCMOJ1b3YS OrPaHMYEHHOE YNCII0 COODLLIEHNIA U MOATBEPXAE-
HUIN NX NnpvemMa.

ACK - 3anpoc noaTBepXaaeT npueM OT Bbi3bIBAEMOI CTOPOHbI OTBE-
Ta Ha komaHay INVITE n 3aBepLuaeTt TpaH3akumio.

OPTIONS - 3anpoc no3BoAgeT noayy4nTb MHGOPMaALMIO O OYHKLNO-
HaJIbHbIX BO3MOXHOCTSIX NMO/Ib30BaTEIbCKNX areHTOB 1 CETEBLIX CEPBE-
poB. OgHaKko 3TOT 3aMpPOC He UCMNOJb3YETCS A5 OPraHM3aLLMN CEAHCOB
CBSA3M.

BYE - 3anpoc ncnonb3yeTcs Bbi3bIBAIOLLEN N BbI3bIBAEMON CTOPOHA-
MU 0N pa3pyLLeHns coeanHeHns. Nepen Tem Kak pa3pyLumTb coeanHe-
HMe, NoNb30BaTEesNIbCKME areHTbl OTNPAaBAAIOT 3TOT 3anNpoC K CepPBepY,
coobLas 0 HaMepeHN NPeKPaTUTb CeaHC CBA3MN.

CANCEL - 3anpoc no3BonsieT Nonb30BaTe/IbCKMM areHTam 1 CETEBbLIM
cepBepam OTMEHUTL NIIOOOW paHee nepenaHHbIi 3anpoc, eCNv OTBET Ha
Hee eLLe He Obl MoJy4EeH.
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REGISTER - 3anpoc npuMeHsieTcs KnneHTamm ans permctpaumm nH-
dopmaLnm 0 MECTOMONOXEHUN C UCMONb30BaHMEM cepBepoB SIP.

Bonee noagpobHasa nHdpopmaums o npotokone SIP npveeneHa B rnase 7.

1.5.3 CeTb Ha 6a3ze MGCP u MEGACO

TpeTnii nogxon K NnoCcTpoeHuto ceten IP-tenedoHnn, OCHOBaHHLIM Ha
ncnonb3oBaHum npotokona MGCP [56], Takke npeanoxeH KOMUTETOM
IETF, paboueii rpynnoii MEGACO.

Mpw paspaboTke aToro npoTokona padoyas rpynna MEGACO onupa-
5lacb Ha CETEBYIO apXUTEKTYPY, CoAep Kalllytd OCHOBHbIE (DYHKLIMOHASb-
Hble 6110KK Tpex BuaoB (puc.1.12):

e o3 — Media Gateway (MG), KOTOpPbI BbINMONHAET PYHKLINK Npeod-
pa3oBaHNsA pevyeBon MHpopMaLMK, MOCTynatoLen co CTopoHbl THOT]
C MOCTOSIHHOW CKOPOCTbIO Nepeaayn, B BUA, MPUrogHbIi ang nepeaa-
41 NO CeTAM C MapLupyTu3auuen nakeTos IP (koampoBaHme 1 ynakos-
Ky peyeBon nHpopmauum B naketol RTP/UDP/IP, a Takxe obpaTHoe
npeobpasoBaHme);

e KoHTponnep wno3oB — Call Agent, KOTOpoW BbINOMHAET QYHKLNN
ynpasJfieHUs LWio3amu;

e w03 curHannsaumm — Signaling Gateway (SG), koTopbli o6ecneyu-
BaeT 00CTaBKY CUrHaIbHOM MHpOPMaLUnMmM, NOCTYNatoLWen CO CTOPOHbI
TPOI1, K KOHTPONNEPY LLJIIO30B U NEPEHOC CUTHANBHOM MHDOPMaLINK
B 0OpaTHOM HanpaB/ieHUN.

Call Agent

Lno3 TpaHCnopTHbIN

curHanmsauum W03
Tene®oHH?  som
AVHUA
OKC-7
\RTP
E1
YNATC
(] P
TpaHcnopTHbIN . [ 1
w3 TpaHCnopTHbIi L 1

i3
Puc. 1.12 ApxutekTypa ceTtu Ha 6a3e npoTtokona MGCP
Taknm 06pasoMm, BECb UHTENNEKT PYHKLMOHAbHO pacnpeneneHHoro

LLI03a COCPEOTOYEH B KOHTpOepe, GYHKUUN KOTOPOro MOTryT ObITb
pacnpeaeneHbl Mexay HEeCKONbKUMU KOMMbIOTEPHbLIMY NnaThopMamMMu.
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LLnto3 curhanusaumm BbinonHAeT GyHKUMn STP — TpaH3UTHOrO NMyHKTa
cetn curHanusaumm OKC7. CamMmu LWinto3bl BbIMONHAIOT TOSIbKO (PYHKLNM
npeobpasoBaHns peveBor nHdopmaummn. OguH KOHTPOIEp ynpaenseT
OJHOBPEMEHHO HECKOJIbKMMMU LWI03aMu. B ceTn MoryT npnucyTcTBOBaThb
HEeCKOJIbKO KOHTPOJI1epPOB. MNMpeanonaraeTcs, YTO OHN CUHXPOHN30BaHbI
MexXay coOO0M 1 COrnacoBaHHO YMPaBsIOT LWO3aMK, YHacTBYIOLWMMM
B coeamHeHumn. BmecTte ¢ Tem, MEGACO He onpeaenseT npoTokona ass
CUHXPOHM3aLuMm paboTbl KOHTPOIEPOB. B psae paboT, MOCBALLEHHbIX UC-
cneaoBaHMio BO3MOXHOCTeN npotokona MGCP, ans aTol uenn npegna-
raeTcs ucnonb3oBaTb NpoTokonbl H.323, SIP unun ISUP/IP.

CoobueHnsa npotokona MGCP nepeHocaTcs NpoTOKONOM O6e3 rapaH-
TUpOBaHHOW aocTtaBkm coobuieHnin UDP. Paboyas rpynna SIGTRAN ko-
muTeTa IETF B HacTosiLLee BpeMs pa3padaTbiBaeT MexaH1U3M B3aMoaei-
CTBUS KOHTPOJIIEPA LLJTIO30B U LWJIK3a CUrHanusauum.

LLnto3 curHanuaaunm gomkeH npuHnumatb noctynatowme n3 ToOrl
NnakeTbl TPEX HUXHUX YPOBHEN cucTembl curHanmaaumm OKC7 (ypoBHen
noacucTeMsl nepeHoca coobuieHnii MTP) n nepenaBaTtb CUrHasbHble
COO0BLLEHMSI BEPXHETO, MONIb30BATENbCKOr0, YPOBHS K KOHTPOJIEPY LUSIO-
30B. LLIno3 curHanuadauymm Takke 4osmKeH yMeTb nepegasathb No IP-ceTtu
npuxoasme na TpOIM curHansbHble coobeHns Q.931 .

OcHoBHoOe BHMMaHMe paboyeit rpynnsl SIGTRAN yaensieTcs Bonpo-
cam paspaboTkm Hanbonee apPeKTUBHOrO MexaHM3amMa nepenadun Cur-
HanbHOM MHGopMauumn no IP-cetam. CnegyeT OTMETUTb, YTO CYLLECTBY-
€T HECKOJIbKO MNPUYKNH, N0 KOTOPbIM NPULLNIOCH 0TKa3aTbCs OT UCMOJb30-
BaHMsa ons aTon uenn npotokona TCP. Pabouyas rpynna SIGTRAN npepn-
naraeT Ucnonab30BaTh A1 Nepeaayn CUrHanbHom nHGopMaLmMmn npoTo-
kon Stream Control Transport Protocol (SCTP), nmetowmii psg npenmy-
wecTB nepen NpoTokonom TCP, OCHOBHbIM 13 KOTOPbIX IBASIETCS 3HAUM-
TeNIbHOE CHXKEHVE BPEMEHN AOCTABKM CUrHANIbHOM MHbOpMauum 1, cne-
[0oBaTeNbHO, BDEMEHUN YCTAHOBNEHUS COEANHEHUS — OQHOIO U3 BXHEN -
LMX NapamMeTPOoB KavyecTBa 06CTyXXNBaHMS.

Ecnun B THOIl ncnonbayeTtcs curHanusaums rno BblaeneHHbIM CUrHasb-
HbIM kaHanam (BCK), To curHanbl cHa4ana nocTynaiT BMECTe C NoNb30-
BaTeNIbCKON MHPOPMaLMEN B TPAHCMOPTHLIN W3, a 3aTeM nepeaaroT-
CS1 B KOHTPOJ1ep L0308 6e3 NocpeaHNYecTBa LW3a CUrHanmaaumn.

OTtmeTum, yTo npoTokon MGCP aBsnseTca BHYyTPEHHUM NPOTOKOIOM
nnst obmeHa nHbopmaumen mexay GyHKUMOHaNbHbIMKW 6110KkaMu pacnpe-
[EeNeHHOro wno3a, KOTopbl U3BHE NPEeACTaBNseTCs OOAHUM LLUIIO30M.
MpoTtokon MGCP siBnaetca master/slave npoTokonom. 9To O3HAYaET, HTO
KOHTPOJIIEP LUO30B ABMASETCS BEAYLLMM, @ CaM LU03 — BeAOMbIM YCT-
POMCTBOM, KOTOPOE AOIKHO BbIMOHATL BCE KOMaHAbl, NOCTynaoLLme oT
koHTponnepa Call Agent.

BbileonucaHHoe pelueHue obecrneynBaeT MacluTabrupyeMoCTb CeTU
N NPOCTOTY YNpaB/ieHNs CETbIO Yepes KOHTPosep Wo30B. LLno3abl He
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DOJXKHbI ObITb UHTENNEKTYasIbHbIMU YCTPOCTBaMMU, TPEOYIOT MeHbLLel
NPON3BOANTENBLHOCTY NPOLECCOPOB U, ClieaoBaTe NlbHO, CTAHOBATCHA Me-
Hee poporumin. Kpome Toro, o4eHb GbICTPO BBOAATCS HOBbIE NMPOTOKOJIbI
CUrHANM3aLmMn UK OOMNOJIHUTENbHBIE YCIYIU, Tak Kak 9TV U3MEHeHUs 3a-
TparnealoT TONILKO KOHTPOJIEP L0308, a HE CaMU LLIJIO3bI.

TpeTuin noaxon, npeanaraemsblii opraHusaument IETF (paboyas rpyn-
na MEGACOQO), xopoLlo noaxoauT ansa pa3BepTbiBaHUSA rMobasbHbIX ce-
Ten IP-TenedoHnn, NPUXoadaLLIUX HA CMEHY TPAAULMOHHbLIM TENE(POHHbIM
ceTam. bonee nogpobHasa nHpopmaums o npotokone MGCP npuseneHa
B rnaee 8.

PaccMoTpuM anroputMbl YCTAHOBMIEHUS U Pa3pyLUEHNA COeONHEHNS
c ncnonbdoBaHnem npotokona MGCP. NepBbii npyMep 0XBaTbiBAET B3au-
mozenctaume npotokona MGCP ¢ npotokonom OKC7 (puc. 1.13).

TpaHCcnopTHBI Call TpaHCnopTHbIN
| ATC-A | | wno3 TGW1 | Agent wnio3 TGW2 ATC-B
ISUP: | AM -
_ MGCP: CRCX
MGCP: ACK
» MGCP: CRCX
_ MGCP: ACK
ISUP:[1AM _
- ISUP:(ACM
_ ISUP{ACM -
B < ISUP:|ANM
. MGCP: MDCX o
MGCP: ACK >
- ISUP:|ANM
T -« ISUP:|REL
- ISUPAREL MGCP: DLCX
_ MGCP: ACK
_ MGCP: DLCX -
MGCP: ACK
ISUP:|RLC -
= ISUP:|RLC »
] I I ] ]

Puc. 1.13 YctaHoBneHue 1 paspyLleHne coeanHeHns
¢ ucnonb3oBaHnem npotokona MGCP (Mpumep 1)

1. OT1 TenedoHHOM cTaHummn ATC-A Kk wnody curHanudaumm SG1 no ob-
LeMy KaHajly curHanmaauum nocTynaeTt 3anpoc COeaVHEHUS B BUAE
coobueHus |AM npoTtokona ISUP [6]. Ha puc. 1.13 wno3 curHannaa-
umm SG1 1 SG2 coBmeLLEHBI C TPAHCNOPTHbIMY Wnto3amm TGW1 n TGW2
cooTBeTCcTBEHHO. LLnto3 SG1 nepenaet coobuieHne IAM k KoHTponne-
py L0308, KOTOPbLI 06pabaTkiBaeT 3anpoc 1 oNpenessieT, YTo Bbl30B
[oskeH 6blTb HanpaeneH K ATC-b nocpeacteom wintosa TGW2.
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10.
11.

12.

13.

14.

15.

KoHTponnep pesepBupyeT nopT wno3a TGW1 (pa3roBopHbI KaHan).
C oTon uenbto oH Nepepaet K w3y komaHay CreateConnection.
OTmeTum, 4To NopT Wwi3a TGW1 MoXeT TONIbKO NpUHUMaTb MHGOP-
Maumio (pexum «recvonly»), Tak Kak OH eLLle He OCBEAOMJIEH O TOM,
Nno KakoMy agpecy 1 Kakum o6pa3om emy crnenyeT nepenaBaTb UH-
dopmaumio.

B oTBeTe Ha 3Ty KOMaHay w3 TGW1 Bo3BpallaeT onvcaHue napa-
MEeTPOB CeaHca CBS3W.

MpuHas oteeT wno3a TGW1, koHTponnep nepenaet komaHay CRCX
BTOpOMY w3y TGW2 ¢ uenbio 3ape3epBmpoBaTb NOPT B 3TOM
Lno3se.

. LWnio3 TGW 2 BbIBupaeT nopT, KOTOPbLIV ByaeT y4acTBOBaTb B cOeamn-

HeHUN, u noaTeepXxaaeT npuem komaHabl CRCX. Mpu nomMmoLum aByx
komaHg CRCX co3paeTcsa 0aHOHANPAaBIEHHbIN Pa3roBOPHLIN KaHa
anga nepegayvun Bbi3biBatoLemMy a6OHeHTy aKyCTn4eCKmnx cCurHaaoBs Uin
peyeBbIX NOACKA30K U n3BeLLeHN. B To xe Bpems, nopT wno3a TGW2
Y>Xe MOXET He TOJIbKO NPUHMUMAaTb, HO U NepeaaBaTb MHOOPMaLMIO,
TaK KakK OH nojsiydamnn onncaHme napameTpoB CBA3U OT BCTPEYHOIo
Lwno3a.

Janee koHTponnep Wo30B nepenaet coobuieHne IAM k ATC-b.

Ha coobuieHme IAM ctaHumsa ATC-b otBevaeT noareepxaeHnem ACM,
KOTOpOe HeEMeJIEHHO nepeckinaeTcs K cTaHumm ATC-A.

MNMocne TOro kak Bbl3blBaeMbIi aDOHEHT NpuMeT Bbi3oB, ATC-b nepe-
[aeT K KOHTponepy Wwno30B coobuieHne ANM.

Lanee koHTponnep 3amensieT B wno3e TGW1 pexunm «recvonly» Ha
NMOJIHOAYMNEKCHbIV PpeXuM Npu nomoLLm komaHasl MDCX.

LLno3 TGW1 BbINONHAET 1 NOATBEPXOAET UBMEHEHNE pexunma.

KoHTponnep nepenaet coobuieHne ANM k ATC-A, nocne 4ero Ha4m-
HaeTcs pa3roBopHas ¢dasa coeauHeHNS.

3aBeplueHMe pas3roBOpHOM ¢asbl NPOMCXoauT crenyoLlmnm obpa-
30M. B Halwem cnyyae Bbi3BaBLUMIA aBOHEHT b naeT oTOOM NepBbIM.
ATC-b nepepaeT 4epes LWto3 curHanmaaumm coobueHne REL K KOH-
TpoNNepy LWIO30B.

MpuHaB coobuieHne REL, KoHTponnep Wwnio30B 3aBepLuaeT coeam-
HEHM e C BbI3blBaHHbIM aBOHEHTOM.

LLIno3 noaTeepxaaeT 3aBeplueHne CoeAnHeHns 1 nepeaaeT K KOH-
Tpossiepy cobpaHHbIe 3a Bpemst CoeANHEHNsI CTaTUCTMYECKME AaH-
Hble.

KoHTponnep wno3os nepepaet coobuieHne RLC k ATC-b ¢ uenbto
NnoaTBEPAMTL Pa3beAMHEHNE.
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16.

17.

18.

MapannenbHO KOHTPONIEP 3aBEPLUAET COEANHEHME C BbI3BABLUEN
CTOPOHOM

LLno3 TGW1 noateepxaaeT 3aBeplUeHne CoeanHeHns n nepenaet
K KOHTpPON11EPY COBpaHHbIE 32 BPEMSI COEAMHEHUNSI CTaTUCTUYECKME
DaHHblE.

ATC-A noaTBepxxgaeT 3aBeplueHmMe coeaHeHus nepegayen cooo-
weHusa RLC, nocne 4yero coeAnHeHne CHUTAETCS PaspyLUEHHbIM.

BTopown npumep unatocTpupyeT B3ammopaencTaeme npotokona MGCP

¢ npotokonamm OKC7 n H.323 (puc. 1.14).

| wrca | [Tmesmetl | S | [noepanand | TR
ISUP:{IAM >
_ MGCP: cROX
 MGCP: ACK o
> RAS:ARQ
« RASIACF
H.323{ SETUP -
<« RASIARQ
< RASIACF
- H.323] ALERTING
_ ISUP{ACM B
- "~ ocr voox | H.323{ CONNECT
 MGCP:ACK _
< ISUPJANM __ H.323: RELEASE|COMPLETE
_ ISUP:|REL B
h _ MGCP: DLCX
B MGCP: ACK RAS: DRG
| Ras:DCF
RAS:DRQ
ISUP:[RLC _ [—FBASIDCE
| ] ] ] ]

1.

Puc. 1.14 YcrtaHoBneHue n paspyLlleHne CoeanHEHNS
C ncnonb3oBaHvem npotokona MGCP (MNpumep 2)

C TtenedoHHoM ctaHuum ATC-A k winto3dy curHanmsauum SG1 no o6-
LeMy KaHasy curHanmMaauum nocTynaeT 3anpoc coeanHeHus (coob-
weHune IAM). Ha puc. 1.14 wno3 curHanmdauum SG1 Takke coBme-
LEeH ¢ TpaHcnopTHbIM wo3om TGW1. LWno3 SG1 nepenaet coob-
weHne |AM KoHTponnepy LWo30B, KOTOPLIN 0b6pabdaTbiBaeT 3anpoc
1 onpenensieT, YTO BbI30B A0IKEH ObITb HaNpaB/ieH K OKOHEYHOMY YCT-
POWCTBY BbI3bIBAEMOI0 NOSIb30BaTENSA — TepMUHaNy H.323.
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11.

12.

13.

14.

KoHTponnep wno30B pesepsupyeT nopT wiosa TGW1 (pa3roBopHbIi
kaHan). C aTo Lenblo OH nepeaaeT K w3y komanay CreateConnec-
tion. 1 B aToM npumepe nopT wnto3a TGW1 MoXeT TONbKO MpUHUMaThb
MHpOopMaLMIO (pexmnm «recvonly»).

B oTBETE Ha NpUHATYIO KOMaHAay Wwnto3 TGW1 Bo3BpallaeT onmcaHue
napameTpoB CBA3N.

. MNpuHas oteeT o1 wno3a TGW1, KOHTponnep nepenaeT K Nnpuepart-

HuKy ceTn H.323 cooblieHne ARQ c alias agpecom Bbi3biIBAEMOro
aboHeHTa.

B otBeT Ha coobuieHne ARQ npuBpaTHUK nepeaaet coobuleHne ACF
C yKa3aHMeM TPaHCMNOPTHOro aapeca CBOEro CUrHaslbHOro kaHana.

KoHTponnep nepepaet 3anpoc coeanHeHnsa SETUP Ha TpaHCNOPTHLIN
apec CUrHasbHOro KaHana npMBpaTHMKa, NP 3TOM UCMOJb3YETCS
npouenypa Fast Start. MpuepaTHUK Nnepecbinaet coobLieHmne SETUP
K BbI3bIBAEMOMY TEPMUHAITY.

. BbI3biBaemMbll TEpMUMHAN nepegaeTt 3anpoc Aonycka K pecypcam

cetn ARQ.

B otBeT Ha 3anpoc ARQ npuBpaTHnK NnepenaeT NoATBEPXAEHNE 3a-
npoca ACF.

. Bbi3biBaeMblii TepMmuHan nepegaet coobuleHmne ALERTING, koTtopoe

NPUBPaTHUK MapLLPYTU3UPYET K KOHTPONEpyY LWo30B. MNpu aToM
BbI3bIBAEMOMY M0JIb30BaTENIO NOAAETCA BU3yasbHblii UM akycTUYe-
CKWI cUrHan o BXOAALLEM Bbl30BE, a BbI3bIBAIOLLLEMY MONb30BaTENIO
noaaeTcs UHAMKALMSA TOr0, YTO Bbi3biBAEMbI MONIL30BATESb HE 3aHAT
1 NoJsy4aeT CUrHas o Bbi30BeE.

. KoHTponnep npeobpasyet coobuieHne ALERTING B coobLieHune
ACM, koTopoe HemMeaeHHo nepeckbinaetcsa kK ATC-A.

[Mocne TOro Kak Bbl3blBaeMbIi MOS1b30BaTES b NPUMET BXOAALLMN Bbl-
30B, KOHTposnep nonyy4nt coobuieHne CONNECT.

KoHTponnep wnio30B MeHseT B wnt3e TGW1 pexum «recvonly» Ha
MOSTHOAYMIEKCHbIV PEXUM.

LLnio3 TGW1 BbINONHAET 1 NOATBEPXOAET USMEHEHME pexmma co-
eaNHEeHUS.

KoHTponnep nepenaet coobuieHne ANM k ATC-A, nocne 4ero Hauu-
HaeTcs pa3roBopHas dasa CoeanHeHMs, B Xo4e KOTopoli o6opyaoBa-
HVEe BbI3BaBLLErO MNoJsib30BaTeNd nepenaeT peyesyo MHGopMaumio,
ynakosaHHyto B nakeTbl RTP/UDP/IP, Ha TpaHcnopTHbIn aapec RTP-ka-
Hafa TepMuHana Bbi3BaHHOro aboHeHTa, a TOT nepefaeT NakeTnpo-
BaHHYIO peyeBylo MHOOPMaLMIO Ha TPaHCNOPTHbIM agpec RTP-kaHa-
fla TepMUHana Bbi3BaBLLero aboHeHTa. MNMpu nomowum kaHana RTCP
BeLeTCs KOHTPOJIb nepenadmn ndipopmauum no RTP kaHany.
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15. lMocne OKOH4YaHUA Pa3roBOPHOM a3kl HauYnHaeTca ¢pasa paspylue-
HUS coeamHenus. O6opyaoBaHMe NOb30BaTENS, MHULUVMPYIOLLETO
paspyLleHne COeaANHEHS, A0IKHO NPeKpaTUTb Nepenavy peveBon
MHpOopMauum, 3aKpbITb TIOrMYECKME KaHasbl U NepeaaTb CO0bLEHME
RELEASE COMPLETE, nocne 4ero curHanbHbI KaHan 3aKkpbiBaeTCs.

16. KoHTponnep wno3oB nepenaet coodbileHne RELEASE Kk ATC-Ac ue-
Jbl0 3aBEPLLEHNSI COEAMHEHUS.

17. Kpome TOro, KOHTpOAAep nepenaeT K w3y komaHgy DLCX.

18. LUnio3 nogTeBepxgaeT 3aBepLUeHnEe COeaMHEHVs N NepenaeT K KOH-
Tponnepy cobpaHHble 3a BPeMsl COeANHEHUS CTaTUCTUYECKME AaHHbIE.

19. lMocne BbILLEONUCAHHbIX AENCTBUIA KOHTPONEP U OKOHEYHOoe 000-
pPyAOBaHME U3BELLAIOT NPUBPATHNK 06 0CBOOOXAEHMN 3aHNMABLUEN -
cs1 nosiockl NponyckaHusi. C 3Tol Uenbio Kaxablil U3 yHaCTHUKOB CO-
edVHeHNs NocblNaeT NpMBPaTHMKY No kaHany RAS 3anpoc Bbixoaa
n3 coeguHeHnss DRQ, Ha KOTOPbLIM NpMBPaTHUK A0/KEH NepenaTb
noaTteepxaeHne DCF.

20. OTATC-A npuxoamt noaresepxneHne pasveanHerns RLC, nocne yero
COedMNHEHNE CUNTAETCS PaA3PYLLUEHHbIM.

Cnepyet 3aMeTUTb, YTO aNroOpUTM B3anmMoaencTeus npotokonos SIP
1 MGCP He CMIbHO OT/IMYAETCS OT BhILLEONMCAHHOIo anropmTmMa.

Pabouas rpynna MEGACO komuteTa IETF npogonxaeT padboTy rno yco-
BEPLUEHCTBOBAHMIO MPOTOKONA YNPaBIeHUs LL03aMu, B paMKax KOTOPOW
paspaboTtaH 6onee pyHKUMOHaNbHbIN, 4em MGCP, npotokon MEGACO.

MexxayHapoaHbI COKO3 S/IEKTPOCBA3M B NPOEKTE BEPCUU 4 PEKOMEH-
naunm H.323 BBEN NPUHLMN AEKOMMO3ULWM LLIO30B. YrpaBieHne pyHK-
LMOHanbHbIMK 610KaMm pacnpeneneHHoro wno3a 0yaeT OCyLLEeCTBNSATb-
csl KOHTponnepom wni3a — Media Gateway Controller — npyn nomotLuy
aganTmpoBaHHoro k H.323 npoTtokona MEGACO, KoTOpbIli B PEKOMEH-
nauumn H.248 HazeaH Gateway Control Protocol.

CoobueHnsa npotokona MEGACO oTtnmyaloTcs 0T COOOLLLeHNI Npo-
Tokona MGCP, HO npougeaypbl YCTAHOBIEHMA U pa3pyLleHns coeamHe-
HUI C UCMoJsIb30BaHMEM 000X MPOTOKOIOB UAEHTUYHbI, MO3TOMY OMNu-
caHue npoueaypbl yCTaHOBIIEHNS coeaviHeHWs Ha 6ase npoTtokona MEGA-
CO 3pecb He npmBOANTCA. OTM NpoLenypbl, BMECTE C AeTallbHbIM aHa-
nnsom npotokona MEGACO, paccmaTtpuBatoTca B rnaee 9.

1.5.4 CpaBHeHue NnoaxonoB K nocTpoeHuio cetu IP-tenedoHumn

B HacTosLwee BpemMsa g1 NOCTPOEHUS XOPOLLO (PYHKLMOHUPYIOLMX
n coBmecTumbix ¢ TpOI ceten IP-TenedoHUn noaxoaat NpoTOKObI
H.323 1 MGCP. Kak y>xe oTme4danock, NnpoTokos SIP HECKOMbKO Xy>e B3au-
MOOENCTBYET C CUCTEMAMM CUrHaNM3auum, ncrnonbdyemoimm B THOTI
(cpaBHUTENBLHBIM aHann3 npoTtokonoB H.323 u SIP nprBeaeH B rnase 7).
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Moaxon, OCHOBaHHLIN Ha nUcnonb3oBaHuu npoTtokona MGCP, obnapaet
BeCbMa Ba>XHbIM NPENMYLLECTBOM Nepen noaxogom, npeaioxeHHsim ITU
B pekomeHaauum H.323: nogaepxxka KOHTPOAIEPOM LUO30B CUrHaNM-
3aumn OKC7 v apyrmux BnaooB CUMrHanm3auym, a Takxke npo3payHas TpaHe-
NAUMS CUrHaNbLHOM MHopMaumm no cetn IP-tenepoHnn. B cetn, nocTpo-
€eHHol Ha 6a3e pekomMmeHaauum H.323, curHanmsaunsa OKC7, kak n niobas
apyras curHanusauusi, KOHBEpPTUPYETCS LUMKO30M B CUIHasIbHble CO06-
weHusa H.225.0 (Q.931).

OCHOBHbIM HE[JOCTATKOM TPETLEr0 N3 NPUBEAEHHbLIX B JAHHOM napa-
rpage NoaxoaoB SABASETCH HE3AKOHYEHHOCTb CTaHOApPTOB. DYHKLMO-
HaNbHblEe COCTaBMSIOLLME paCNpenefiEHHbIX LW30B, pa3paboTaHHble
pasHbiMy GUPMaMU-NPON3BOANTENAMN TENEKOMMYHUKALMOHHOIO 060-
PYA0BaHUS, NPaKTUYEeCKN HECOBMECTUMbI. DYHKLUMM KOHTpOepa LWo-
30B TOYHO He onpeaesieHbl. He ctaHoapTU3vpoBaHbl MeXaHU3MbI Mepe-
HOCa CUrHaIbHOW MHMOPMaLMK OT LLJK03a CUrHANM3auumn K KOHTPOEPY
1 B 06paTHOM HanpaeneHnu. K HegoctaTkaM MOXHO OTHECTU TakXe OT-
CYTCTBME CTaHAAPTU3NPOBAHHOIO NPOTOKOA B3aUMOAENCTBUSA MexXay
koHTponnepamu. Kpome Toro, npotokon MGCP saBnsieTcsi (pOTOKOI0OM
ynpasJieHUd uwno3aMn, HO He npegHa3HavyeH angd ynpaBsJsieHnda coegnHe-
HUAMKM C yd4aCcTnem TepMunHalibHOro o6opy,u,OBava nonb3oBaTenen
(IP-TenedoHOB). 3TO O3HAYAET, 4TO B CETU, MOCTPOEHHOI Ha Ha3e Npo-
TokoNna MGCP, ans ynpaBneHus TepMuHaibHbiM 000pya0BaHNEM OOXKEH
npucyTcTBOBaThb NpmMBpaTHUK Unn cepeep SIP.

CTouT Takke OTMETUTb, YTO B CYLLECTBYIOLLMX NPpUioxeHusx IP-tene-
dOHUM, TaKNX KaK NpeaoCcTaBeHne yCnyr MexanyHapoaHOM 1 Mexayro-
pPOOHOM CBA3M, UCNOSb30BaTb MNPoTokon MGCP (Tak xe, Kak U MPOTOKO
SIP) Heuenecoobpa3Ho B CBA3UN C TEM, YTO NOJABNSAIOLLLEE KOSIMYECTBO
cetel IP-TenedoHMn cerogHs nNocTpoeHo Ha 6ase npoTtokona H.323.
OnepaTtopy NpuaeTcs CTPOUTb OTAENbHYIO ceTb IP-TenedoHnn Ha 6ase
npotokona MGCP (nnu SIP), 4TO CBA3aHO CO 3HAYMUTENBbHbLIMU KanuUTano-
BNoXeHnsaMn. B 1o e Bpemsi, onepaTtop CBA3U, uMetoLLuin obopyaosa-
Hue ctaHpapTa H.323, MoXeT NnpncoeauHUTBLCS K CYLLECTBYIOLLVM CETSM
IP-TenedorHun.

B nocnegHem 13 ynoMsAHYTbIX NOAXO40B (B NPOeKTe Bepcumn 4 peko-
MeHaauum H.323) ITU-T BBeN NPUHLMNA AEKOMMO3ULINK LLTIO30B, MCMOJb-
30BaHHbIN B TPETbEM Noaxoae. YnpasneHme QyHKLMOHaNbHbIMM B10Ka-
MW pacnpeneneHHoro wno3a 6yaeT oCyULeCTBASTLCA KOHTPOIEPOM
wmo3a — MGC (Media Gateway Controller) npn nomoLwy npotokona
MEGACO/H.248. B npoekTte Bepcumn 4 pekomeHgauum H.323 npeaycmoT-
peHa Takxxe BO3MOXHOCTb NpO3payHon nepegaym curdanusaumm OKC7
W OpYrux BUOOB cUrHanuaaumm no cetam IP-tenedoHum n obpaboTka
CUrHannsauum Bcex BUO0B NPMBPATHNUKOM 6e3 Npeobpa3oBaHns B CUT-
HasbHble coobLeHnsa H.225.0.
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MpvBEeOEeHHbIX B 3TOW rMaBe CBEAEHMN OTHIOAb HE OOCTATOYHO AN
OKOHYaTeNbHbIX BbIBOAOB OTHOCUTENIbHO NMEPCNEKTUB MCMOJSIb30BAHUS
TOro unu apyroro npotokona IP-tenedoHnn, XoTsa nepsoe BnevyaTneHne
y>Ke MOXET CNOXUTbCS. B cnenyroLlmx rmaBax asTopbl NoCTaparoTcs npes-
CTaBUTb Oonee rnybokne cBeaeHns No JaHHOM TeMaTnke, OaHaKko 06a3y-
IOTCS HE HaBA3bIBATb YATATENIO KaKylo-n1Mbo 0OHY TOUKY 3peHus, a AaTb
eMy Bce Heobxoaumoe ans Toro, 4Tobbl OH MO caM CAeNaTb Hagexa-
e BbIBOAbI.
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CeTeBble acnekTbl
|IP-renedporun

2.1 Tpwu ocHoBHbIX cueHapus |IP-teneporHumn

MaTepuan npeabiayLe raebl fan B NepBOM NPUOIMXKEHMN OTBET Ha
Bonpoc: 4yto Takoe IP-tenedoHuna? Mpexae 4em obcyamnTb 6onee noa-
POGHO pasnMyHble NOAXOAbl K aPXMTEKTYPE, MPOTOKOIaM 1 BapuaHTam
NMOCTPOEHUNS CUCTEM 1 0O0PYA0BAHUS, MONE3HO 0OPATUTL BHMMaHME Ha
Opyrov Bonpoc: 415 Yero HyxHa IP-tenedpoHna? B kauecTBe oTBeTa Ha
3TOT BOMPOC PacCMOTPUM TpU Hambosnee 4acTo UCMOJb3yeEMbIX CLIEHA-
pus IP-tenedoHun:

® «KOMMbIOTEP-KOMMbIOTEP>;
® «KOMMbIOTEP-TENEPDOH»;
° «TesieOH-TeNedOH».

CueHapuii «<kOMMNbIOTEP-KOMMbIOTEP» peanmayeTcs Ha 6bal3e cTaHaapT-
HbIX KOMMbIOTEPOB, OCHALLIEHHbIX CPEeACTBaAMU MybTUMeAVa 1 NoaK/Io-
YeHHbIX K ceTn VIHTepHeT.

KomMnoHeHTbl Moaenu IP-TenedoHmn No cLeHapuio «<KOMMbIOTEeP-KOM-
NbIOTEP» MOKa3aHbl HAa puc. 2.1. B 9TOM cueHapum aHanoroBble PeYyeBbIe
curHasnbl oT MMKpodoHa aboHeHTa A npeobpasyoTcs B MG pPoBYO dpopMy
C NOMOLLIbIO aHanoro-undgposoro npeodbpasosatens (ALM), obbl4HO Npn
8000 oTcueToB/C, 8 6UTOB/OTCHET, BUTOre — 64 KOMT/C. OTCHETHI peYEBbIX
[aHHbIX B U1dpoBON HGopMe 3aTeM CXUMAIOTCH KOANPYIOLLMM YCTPOMCT-
BOM /19 COKPALLLEHUS HY>XXKHOM A1 X nepegaym nosiochkl B OTHOWEHUN 4:1,
8:1nnn 10:1. ANropuUTMbI CXaTus Ppeyn NnoapodHO paccMaTPUBAOTCS B Cle-
ayiouler rmase. BoixogHble AaHHbIe noce cxatna GopMUPYIOTCS B Nake-
Thl, K KOTOPbIM [,OOABNSATCSA 3aroyI0BKM NMPOTOKOO0B, MOC/E Yero nakeThbl
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nepepnatoTcs Yepes IP-ceTb B cuctemy IP-TenedoHnm, o0CnyX1BatoLLLyto
aboHeHTa b. Korga nakeTbl NpuHMMAaloTCs cuctemMon aboHeHTa b, 3aro-
JIOBKW MPOTOKOJIa yAANSIOTCS, a CKaTble PpeyYeBble AaHHbIe MOCTYNaloT BYCT-
POCTBO, pa3BepTbIBAIOLLEE VX B MEPBOHAYasIbHY0 GOpMY, MOCe Yero
peyeBble JaHHbIE CHOBa NpeobpasyloTcs B aHaNoroByo Gopmy ¢ NOMOo-
Wb LupdpoaHanorosoro npeodpasosartens (LLAM) v nonapatoT B Tene-
¢doH aboHeHTa b. s 06bIMHHOr0 COeAMHEHU MeXay ABYMsi aDOHEeHTaMu
cuctemsl IP-TenedoHnm Ha KaXkaoM KOHLLE OAHOBPEMEHHO peanun3yoT Kak
dYHKUMM Nnepenayn, Tak u pyHkumm npruema. MNMog IP-ceTblo, n3obpaxkeH-
HOMHa puc. 2.1, nogpaszymeBaeTcs Moo rnodanbHas ceTb IHTEpPHET, TMbo
KoprnopaTtmBHas ceTb npeanpuaTus Intranet. OnmMcaHnio NPOTOKONOB, UC-
noJsib3yemMblx B IP-ceTsx, B TOM 4MCAe NPOTOKOJI0B Nepeaadmn peyeBomn NH-
dopmaumm no IP-cetn, nocesiuieHa rnasa 4.

MWUKPOGOH PDyHKYnM nepegayn
- ALN - Cxatue pedesoit —m  [NakeTnsaums
E nHdopmauun
YnpaBneHve
W curHanmndauvsa
TenedboH
ABOHEHT A Pa3BepTbiBaH/e
[ LIAN | peyeBoi — [enaketnsauus
vHdopmaummn
DyHKUnM npuema
MWUKPOGOH @yHKynm nepegayn
- AUM - Cxartue peuesoii —m  [MakeTnsaums
E vHdopmaunn
YnpasneHve
1 cUrHanusaums
TenedoH
ABoHeHT B Pa3sBepTbiBaHne
— LAMN [— peyeBoi 4— [enaketnsauuns
vHdopmaunn
DyHKUnM npuema

Puc. 2.1 Cuenapuii IP-TenedoHumn "KomMnbioTep-KOMMbioTEP”

Lns nopaoep>kn cueHapus «KOMIMbIOTERP — KOMMbIOTEP» MOCTAaBLLNKY
ycnyr IHTepHET XenatesbHO UMETb OTAENbHbIN cepBep (NpUBpPaTHUK),
npeobpas3yloLLni MMeHa nofib3oBartesnein B AnHammudeckmne agpeca IP. Cam
CLEHapuin OPMEHTUPOBAH Ha MNOJIb30BaTENS, KOTOPOMY CETb HY>XHa, B OC-
HOBHOM, OJ191 Nepeaayu AaHHbIX, a NporpaMmmHoe obecnedeHune IP-Tene-
doHUKM TpebyeTca NLLb MHOMAA AN Pa3roBOPOB C Konneramu. dpdek-
TUBHOE MCMNOJIb30BaHME TeNe@OHHON CBA3M MO CLIEHAPUIO «<KOMMbIOTEP-
KOMMbOTEP» 0OLIYHO CBSAI3AHO C NMOBbILLIEHNEM MPOAYKTUBHOCTIN PaboThbI
KPYMHbIX KOMMaHUI, HaNpumMep, Npu opraHn3aLmm BUpTyanbHOM NPe3eH-
Tauum B KOPNOPaTUBHOM CETU C BO3MOXHOCTbIO HE TOJIbKO BUAETb AOKY-
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MeHTbl Ha Web-cepBepe, HO 1 00cyXaaTbh UX coaep>XKaHne C NMOMOLLbIO
IP-TtenedoHa. MNpu aToM Mmexay Asyms IP-ceTamMmm MOryT Ncrnosb30BaTh-
cs anemeHTbl TPOI, a naeHTdmKaLnsa Bbi3bIBAEMOI CTOPOHLI MOXET
OCYLLECTBNATbLCA Kak Ha ocHoBe E. 164, Tak 1 Ha ocHoBe IP-agpecaumn.
Haunbonee pacnpocTpaHeHHbIM NPOrpaMMHbIM 0OecrneyeHnem ans aTux
uenen siengaetcsa naket Microsoft NetMeeting, aocTtynHbii gns 6ecnnar-
HOW 3arpy3ku ¢ y3na Microsoft.

PaccmMoTpuMm npeacTaBneHHblii Ha pyc. 2.1 cueHapuii ycTaHOBNEeHUS
COEeOMHEHUS! «KOMMNbIOTEP-KOMIMbIOTEP» Oosee noapodHo.

Lna npoeeneHns TenedoHHbIX pa3roBOPOB APYr C APYroM ab0OHEHTbI
A 1 B gomxHbl UMeTb OOCTYN K VIHTEPHET Uan K 4pyrom CeTn ¢ NpoTOoKO-
nom IP. Mpeanonoxum, 4To Takas IP-ceTb cyuiecTByeT, n o6a aboHeHTa
NOAKJIOYEHbI K HE. PAaCCMOTPMM BO3MOXHbIN aiIrOPUTM OpraHusaumn
CBSI31 MeXAy 3TUMKN aboHEeHTaMMU.

1. AGOHeHT A 3anyckaeT cBoe npunoxeHue IP-tenepoHumn, nogaep-
XumBatoLlee npotokon H.323.

2. AboHeHT b yxe 3apaHee 3anycTun ceoe npunoxexue IP-tenedo-
HUK, NnogaepxuBatoLlee npotokon H.323.

3. AGOHEHT A 3HaeT AOMeHHOoe UMs aboHeHTa B aneMeHT cuctembl
nmeH gomeHoB — Domain Name System (DNS), BBOOUT 3TO UM$ B pasnen
«KOMY MO3BOHUTb» B CBOEM npuioxeHuu IP-tenedoHnn n Haxxmmaet
KHonky Return.

4. MpunoxeHune IP-tenedpoHumn obpattaetcsa k DNS-cepBepy (koTo-
pbiIli B JAHHOM NMpuMepe peann3oBaH HernocpenCcTBEHHO B NepPCOoHalb-
HOM KOMMbloTepe aboHeHTa A) ons Toro, 4ToObl Npeodbpa3oBaTb JOMEH-
Hoe nms aboHeHTa b B IP-agpec.

5. CepBep DNS BosBpalaeT IP-agpec aboHeHTa b.

6. Mpunoxenue IP-TenedoHnn aboHeHTa A nonyyaet IP-agpec abo-
HeHTa b n oTnpaBnseT emy curHanbHoe coobuieHne H.225 Setup.

7. Mpu nony4deHumn coobuieHmnsa H.225 Setup npunoxeHne aboHeHTa b
CUrHaNM3npyeT eMy O BXOASLLEM BbI30BE.

8. AOOHeHT b npuHMMaET BbI3OB 1 NpunoxeHue IP-tenedoHum otnpas-
NnseT oTBeTHOe coobuieHne H.225 Connect.

9. MpunoxeHune IP-tenedoHun y aboHeHTa A Ha4YMHaeT B3anMoaeii-
CTBME C NpunoxeHnem y aboHeHTa b B COOTBETCTBUM C peKoMeHaaLmei
H.245.

10. Nocne okoH4YaHWs B3aUMOLENCTBUS MO NPOTOKOoAy H.245 n 0TKpbI-
TUS NOrNYeckux kaHanoB aboHeHTbl A u b MoryT pasrosapuvBaTtb opyr
C gpyrom yepes IP-ceTb.

HecMOoTps Ha HAPOUUTYIO NPOCTOTY U3SOXEHUA, PACCMOTPEHHbINV MPU-
Mep LLOBOJIbHO CJI0XEH, 4TO 0OYCNOBIEHO CIOXHOCTbIO TEXHOMOrnm IP-Te-
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nedoHnn. B aTOM nprMepe He NokasaHbl BCE Larn 1 onyLieHbl BECbMa
CYLLLECTBEHHbIE AeTann, KOTOpPble HEOOX0AMMbI MOCTABLUMKY YCAYr As
pa3BepTbiBaHUA ceTu IP-tenedoHun. O60 Bcex aTUx BoNnee CNoXHbIX
MOMeHTax OyaeT ckasaHo B rnaeax 5 — 11 gaHHOM KHUMK, a 3ecb caena-
€M elLLle OHO yrnpoLleHMe.

Cam xapakTep CLeHapus «KOMMbOTEeP-KOMMbOTEP» Ha puc. 2.1 oby-
CnaBNMBaEeT COCPeaoTOYEHNE BCEX HEOOXOAUMbIX PYHKLMIA IP-TenedpoHnmn
B NEPCOHaJIbHOM KOMIMbIOTEPE UM APYFOM aHaIOMMYHOM YCTPOMCTBE KO-
HeyHoro nonb3osatens. MNpu onncaHMmn Opyrux CLLEHapEB B 3TOM [MaBe
BMECTO rPOMO34KOr0 U300PpaXKeHUSI KOMMNOHEHTOB OKOHEYHOIO YCTPOMCTBA
OyOeT NPUBOAMTCS TOSbKO YNPOLLEHHOE N300paxkeHne TepmuHana IP-Te-
nedoHnun. Takmm aHanorom puc. 2.1 aBnsaeTcs ynpoLleHHoe npeacTasne-
HUe TOro Xe cueHapus Ha puc. 2.2. K oetanbHOMy pacCMOTPEHMIO NpoLie-
Ayp aHanoroeo-un@pPOBOro 1 uMdpo-aHanIoroBoro NPeodbpa3oBaHms, Cxa-
TS, NaKkeTn3aumm n ap. Mbl BEPHEMCS B CieayloLLEN MaBe.

H.323-TepmuHan H.323-TtepmuHan

Puc. 2.2 YnpolleHHbI cueHapuit IP-tenedoHum
"KomnbloTep-KoMnbloTep” (aHanor puc.2.1)

3ameHa nsobpaxeHuin nmeeT 1 6onee rMybokuii cmbicn. HaseaHme
cueHapus «<KOMMNbIOTEP — KOMMbIOTEP» OTHIOAb HE O3HAYAET, 4YTO B pac-
Nops>KeHMM NONIb30BaTeNs 0093aTeNIbHO A0JIKEH ObITb CTaHAAPTHLIN PC
C MUKPOMOHOM N KONOHKaMM, Kak 3TO NPeAcTaBneHo Ha puc. 2.1. as-
HbIM TpeOOoBaHMEM A1 TaKOW CXEMbI ABASIETCS TO, YTO 06a nonb3oBaTe-
N5 AOKHBI UMETb MOAKTIOYEHHbIE K CETU NEPCOHANbHbBIE KOMIMbIOTEPDI.
M 311 PC ponxHbl ObITb BCEraa BK/IIOYEHbI, NOACOEAMHEHbI K CETU U UMETb
B 3anyLweHHOM Buae nporpamMmmMmHoe obecnedeHune IP-tenedoHmnn gns
nprema BXoAsLMX BbI30BOB. [1py BCEM 3TOM [0J1KHA ObITb NMosHas Co-
BMECTMMOCTb MEXAYy NpOorpaMMHO-annapaTHeiMu cpeacTeamu IP-Tene-
GOHUM, NONTYHEHHBIMN OT PA3HbIX MOCTABLLUMKOB, T.€. MOJIb30BATENM, Xe-
naroLume pasroBapuvBaTth Apyr C APYroM, A0KHbI UMETb UAEHTUYHOE NPOo-
rpaMmmMHoe obecrnedyeHue, HanpuMep, peannaytoLlee npotokon H.323.

MprHMMas BO BHUMaHWE 3T 06CTOATENbCTBA, MNod HAa3BaHUEM «KOM-
NbloTep» BO BCEX CLEHAPUSIX Mbl OyaemM NoHnmMaTb TepM1Ha noJjib3oBa-
Tens, BKIOYEeHHbIN B IP-ceTb, a Nog, Ha3BaHMEM «TenedOoH» — TepMuHan
Nnosib30BaTess, BK/IIOYEHHbIN B CETb KOMMYTaLMW KaHaO0B /to60ro Tmna:
TpOI1, ISDN nan GSM.

M elle ogHo, 6onee cyLecTBeHHoe 3aMmedaHue. 1o cux nop B 06Cyx-
OEeHNM CueHapus «KkOMNbOTEP — KOMMblOTEP» Ha puc. 2.1 1 2.2 nonara-
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N10Cb, 4TO 06a Nonb3oBaTens BKIOYEHbI B 04HY U Ty Xe IP-ceTb (MHTep-
HeT, IHTpaHeT nnu apyryo ceTb ¢ npoTokonaom IP). B pamkax npoekTa
TIPHON, koTOpOMY NOCBSILLUEH cneayoLwuin naparpad 3101 rnaebl, pac-
cmaTtpuBaeTca gpyras, 6onee cnoxHas Mmognpukaumsa cueHapus «Kom-
MblOTEP — KOMMbIOTEP». Ta MOAUPUKALMSA, MPpeacTaBNeHHas Ha puc. 2.3,
npegycMmaTpuBaeT opraHm3auuio cBa3m Mmexny aboHeHTamu IP-ceTtun
C Y4ETOM TOr 0, YTO BbI3OB TPAH3UTOM MPOXOANT YepPEe3 CETb KOMMYyTaL M
kaHanos (CKK). 3ameTum, 4TO Ha 3TOM 1 Ha CNeayLMX PUCYHKaX B Ka-
yecTtBe CKK BbicTynaeT TenedoHHas ceTb 06u1ero nonb3osaHus (TpOIM),
XOTS U3naraemMble B JAHHOW MaBe maTtepuanbl crnipaseanmebl ans ISDN,

GSM un gp.
T$On/ISDN
LWnios ; J :‘ J Lnios
H.323 T T H.323
TepMuHan TepMuHan
. s

Puc. 2.3 YnpouyeHHbI cueHapuii IP-tenedoHmm "koMnbloTep-KoMMbioTepR”.
CoenmnHeHne nonb3osartenen IP-cetelt yepes TpaH3nTHyio CKK

CnepnyoLmin cueHapuin — «tenedoH-KOMMboTeP» — HAXOAUT NPUMEHe-
HVEe B pa3HOro poaa CrpaBoYyHO-NHPOPMALIMOHHBIX CryXbax NHTepHeT,
B cnybax cObiTa TOBAPOB UK B CIyXKOaX TEXHUYECKOM noaaepXxku. MNosb-
30BaTesb, noaxkoumMBLLMINCS K cepBepy WWW kakon-nmbo KoMMaHum, MMe-
€T BO3MOXHOCTb 06paTUTLCS K OnepaTopy CripaBOYHON CIyX0Obl. TOT cLe-
Hapuii B Gavkaiilime Heckosnbko NneT OyaeT, No BCeli BepOSTHOCTH, bonee
aKTVBHO BOCTPeOOBaH AenoBbiM CeKTopoM. KomnaHuu 6yayT ncnosb3o-
BaTb JAHHYIO TEXHONOMMIO Ans HapawmBanus cesonx Web-cTtpanuu, (1 cBo-
€ro NpPUCyTCTBUS BO BCEMUPHOW nayTuHe). NMNonb3oBaTtenn KOMNbLIOTEPOB
CMOryT NPOCMaTpPMBaTb B «peaslbHOM BPEMEHM» KaTanorn, No4T1 MrHo-
BEHHO 3aKka3blBaTb TOBAPbI 1 MNOJTy4aTb MHOXECTBO APYrMX yCyr. 3TO BMOJI-
He COOTBETCTBYET CTUJIIO XKM3HW COBPEMEHHbIX MOTPeObUTENE, CBA3aHHO-
MYy C MOTPEBHOCTbIO B AOMOSIHNTESNbHBIX YA0O6CTBAaX N SKOHOMUN BPEMEHMU.
Yxe cerogHsi 0CO3HalTCs BCE BbIroAbl M yA0OCTBA LIEHTPaIM30BAHHOMO
NproBpeTEHUS NPEOMETOB LLUMPOKOro NoTpebneHns (HanpuMmep, KOMMNaKkT-
[OVCKOB, KHUI, MPOrpaMMHOro obecneyennss U T. O.) U yXXe NpUBbIYHO CO-
BEpPLLAIOTCS onepaumm 3N1eKTPOHHON KOMMEpPLMN.

4. B.C. lonbawTenH
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B pamkax npoekta TIPHON paccmaTpuBaloTcs ase moaudukaumm
aToro cueHapwus IP-tenedonmnn:

e OT KoMnbloTepa (nonb3oBaTtens IP-cetn) Kk TenedoHy (aboHeHTy
TpOIl), B 4HaCTHOCTU, B CBA3M C NPEeOOCTaBIEHMEM MNONb30BaTENSAM
IP-ceTen pocTtyna K TenedOoHHbIM ycayram, B TOM 4YUCHe, K CNpaBoy-
HO-MHMOPMALMOHHLIM yCyram u K ycnyram VIHTennekTyanbHOW CEeTY;

e oTaboHeHTa TOOI k nonb3oBaTento IP-ceTn ¢ uaeHTUdUKaunei Bol-
3bIBAEMOV CTOPOHbI HA OCHOBE Hymepauuun no E.164 nnn IP-agpe-
caumn.

MpoekT TIPHON 3acnyxmBaeT 6051ee NPpUCTaNIbHOr0 BHUMaHUS, U yXe
OblN0 0OeLlaHo NOCBATUTL EMY LIENIMKOM Cheaylowwmin naparpad 3Tomn
rnasbl.

B nepBon 13 ynoMsaHyTbiXx MOAUMUKALNIA CLEHAPUSA «KOMMbIOTEP —
TenedoH» COeANHEHE YCTaHaBNMBAETCA MeXay nofnb3oBatenem IP-cetun
1 Nonb30oBaTeNeM CeTn KoMmmyTauum kaHanos (puc. 2.4). Npepnonara-
€TCS, YTO YCTAHOBEHNE COEANHEHNS MHULMWPYET Nonb3oBaTens IP-ceTn.

BbI30B MHMLMMPOBaH
nonb3osarenem IP-cetn

Puc. 2.4 Bbizos aboHeHTa TdpOIlM nonb3osatenem IP-cetun
rno cueHapuio "KomMnbtloTep - TenedoH”

LLinto3 (GW) pns B3aumopericteus cetert THOI n IP moxeT 6bITb pea-
NN30BaH B OTAE/IbHOM YCTPOWCTBE NN MHTEFPUPOBAH B CYLLLECTBYIOLLIEE
obopynoaHue TpOI nnum IP-ceTtun. MNMokasaHHas Ha pucyHke ceTb CKK
MOXeT ObITb KOPNOPaTUBHOWM CEThLIO UJTM CETbIO 0OLLEr0 NONb30BaHMS.

B cooTBeTCTBUM CO BTOPOV MOAMdUKaLMEN CLUEeHaPUS «KOMMNbIOTEP —
TenedoH» CoegMHEHE yCTaHaBNMBaETCS Mexay nosb3osarenem IP-ce-
T 1 aboHeHToM TpOI, HO HMUMMPYET ero co3gaHne aboHeHT TpOI
(puc. 2.5).
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P

H.323 TepmuHan

Puc. 2.5 Monb3osatens IP-ceTn Bbi3biBaeT aboHeHT TAOI
Mo cueHapuio "KoMnbloTep - TenedoH”

PaccMoTpuM HECKONbKO NoapobHee NpuMep npeacTaB/ieHHOW Ha
puc. 2.5 yrnpoLLEHHOW apXUTeKTypbl cuctemMsl IP-tenedoHum no cueHa-
puto «TenedoH-KoMnbloTeP». MNPy NONbITKE BbI3BaTb CMPABOYHO-UHMOP-
MaLMOHHYIO CNYX0Y, NCNONb3Yys YCNYrn NakeTHOW TenedoHMN U OObIYHbIN
TenedoH, Ha Ha4YanbHoW pa3e abOHEHT A Bbi3blBaET O/IM3nexaLlmii LWno3
IP-tenedoHun. OT wnio3a K aboHeHTY A NOCTynaeT 3anpoc BBECTU HO-
Mep, K KOTOPOMY O0J/KeH ObiTb Hanpas/eH BbI30B (HanpumMep, HOMep
Ccny>0bl), U NNYHBIN naeHTUdUKaLMOHHbBIN HoMep (PIN) ons ayteHTugn-
KaumMn 1 Nocnenyowero HaunmcneHns nnartbl, ecnu 3To cnyxba, Bbi30B
KOTOPOV onnaymBaeTcs Bbi3blBalOLWLMM abOHEeHTOM. OCHOBbIBasICb Ha
BbI3bIBAEMOM HOMEpPE, W03 onpenensieT Hanbonee OOCTYMNHbIA NyTb
K OaHHOM cnyx6e. Kpome Toro, L3 akTUBM3NPYET CBOU PYHKLMN KO-
OMPOBaHNS 1 NaKeTU3aLnn peyu, ycTaHaBIMBAET KOHTAKT CO CIY>OO0W,
BeOET MOHUTOPWHI NpoLecca 06CnyX1MBaHMs Bbi3oBa M NPUHUMAET UH-
dopmMaLmio 0 COCTOSAHUAX 3TOro Npouecca (HanpuMep, 3aHATOCTb, Mo-
CblJIKa BbI30Ba, Ppa3beAMHEHNE N T.M.) OT UCXOOSILLIEN CTOPOHbI YEPE3 NPO-
TOKOM ynpaBfiEHNs U cUrHanusauumn. PazbeguHeHne ¢ ntobon CTOPOHBI
nepenaeTcs NPOTUBOMOIOXHOM CTOPOHE MO MNPOTOKOJy CUrHanM3auum
1 Bbl3blBAET 3aBEPLLEHMNE YCTAHOBIEHHbIX COEANHEHWUIA 1 OCBOOOXAEHME
PECYpPCOB L0332 419 06CNyXnBaHUs cneayoLlero Bbi3osa.

[ns oprannsauum coeanmHeHuin ot cnyxobl K aboHeHTam (puc. 2.4) uc-
nosib3yeTcs aHanornyHas npoueaypa. NMonynsapHbIMm NPorpaMmMHbIMK NPO-
OyKTamm Ansg 3Toro BapmaHTa cueHapus IP-tenedoHnmn «komMnbloTep-Te-
nedonH» aensaoTcsa IDT Net2Phone u DotDialer, opranusytoLipe Bbi30BbI
K 0ObI4YHbIM aOOHEHTCKUM TenedOoHHbIM annapartam B o000 Touke Mmpa.

Db PeKkTUBHOCTL 06 bEOVNHEHUS YCIYT Nepefayn peym U AaHHbIX ABNs-
€TCS OCHOBHbIM CTUMYJIOM UCMONb30BaHuA IP-TenedoHnm rno cueHapm-
AM «KOMIMbIOTEP-KOMMBIOTEP» N «KOMIMbIOTEP-TENedOH», HE HAHOCSH NpU
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3TOM HMKaKoro yuiepba nHTepecam onepaTtopoB TPAOAULIMOHHbIX Tene-
(MOHHbIX CETEN.

CueHapuii «<TenedoH-TenedoH» B 3HaYNTENIbHOW CTENEHU OTNINYAET-
Cs OT OCTasibHbIX cLeHapueB IP-TenedoHnn CBOEN coumanbHOM 3Ha4m-
MOCTbIO, MOCKOJIbKY LIESIbIO €r0 NPUMEHEHUS ABNSIETCS NpeaocTaBieHmne
00bl4HbIM aboHeHTam TPOI anbTepHATUBHOM BO3MOXHOCTU MEXAYro-
POAOHOW 1N MexXayHapoaHo TenedOoHHOM cBaA3Ku. B 3ToOM pexnme coBpe-
MeHHas TexHonoruga IP-tenedgoHnm NnpenocTaBnsgeT BUPTYasibHYIO Tene-
dOHHYI0 NUHKUIO Yepes IP-gocTyn.

Kak npaBuno, obcnyxvBaHme BbiI30BOB MO TakoMy cLieHapuio IP-Te-
nedoHWM BEIMSANT cneayowmm obpasoM. MNocTtasumk yenyr IP-tenedo-
HUW MOLK/IOYAET CBOM LUJIIO3 K KOMMYTaUVOHHOMY Y3J1y UKW CTaHUMK
TdOTl, a no cetn MHTEepHET nnmn No BblAENIEHHOMY KaHany CoeaANHAETCs
C aHaJIOrMYHbIM LLJIIO30M, HaXO4AWMMCS B APYrOM ropoae nnuv opyron
CTpaHe.

TunuyHasa ycnyra IP-tene@oHnn no cueHapuio «tenedoH-TenedoH»
MCNOJSb3yeT CTaHOAPTHbIN TenedOoH B Ka4ecTBe nHTepderica nosb3oBa-
Tens, a BMecTo MeXayropoaHoro komrnoHeHta TpOIl ucnonbayeT nnbo
yacTHyto IP-ceTb/Intranet, nn6o ceTb VIHTepHeT. Bnarogaps MapLupyTm-
3aumn TenedoHHoro Tpaduka no IP-cetn ctano BO3MOXHbIM 0OX0ANTb
ceTn obLLEro NoNb30BaHUS U, COOTBETCTBEHHO, HE MIATUTL 3a MEXAYrO-
POLHYIO/MEeXAYHAPOLHYIO CBA3b OrepaTtopam 3TUX CETEN.

Cnenyet oTMeTUTb, YTO camMa naes UCNob30BaTh aflbTePHATMBHbIE
TPaHCMOPTHbIE MexaHn3Mbl ans odoxoaa cetn THOI He ABNSEeTCA HOBON.
JlocTaTo4HO BCMOMHUTL CTaTUCTUYECKME MYSIBTUMIIEKCOPbI, Nepenady peym
no cetn Frame Relay nnu obopynosaHne nepenayu peym no cetn ATM.

Kak nokazaHo Ha puc. 2.6, noctaBLmkm ycnyr IP-tenedoHnm npegoc-
TaBASOT YCNyrn «tenedoH-TenedoH» NyTEM YCTaHOBKW L0308 IP-Te-
nedoHun Ha Bxoae 1 Bbixoae IP-ceTeil. AOOHEHTbI NOAKJIOHAOTCS K LU0~
3y nocrasLmka Yepes TdOrl, Habupas cneuvanbHbI HOMEP AOCTyna.
ABGOHEHT NnosnyyaeT AOCTYI K LLUM03Y, UCMOJb3Ys NepCOHasbHbI OEHTN-
durkaumoHHbIi Homep (PIN) unn yenyry ngeHtndumnkaumm Homepa Bbl3bl-
BatoLero aboHeHTa (Calling Line Identification). Mocne aToro w3 npo-
CUT BBECTU TeNe@OHHbIN HOMEP Bbi3biBaEMOro aboHeHTa, aHann3npyeT
3TOT HOMEP M ONpeaensieT, KAKon W03 MMEET JIy4LUNI OOCTYI K HY>KHO-
My TenedoHy. Kak ToIbKO MexXay BXOAHbIM N BbIXOOHbLIM LLJTIO3aMU YC-
TaHaBNMBAETCSH KOHTAKT, AalbHelillee YCTaHOBJ/IEHNE COeANHEHUS K Bbl-
3blBAEMOMY aOOHEHTY BbINOJIHAETCS BbIXOQHbIM LLIO30M Yepes ero Me-
CTHYIO TENEMOHHYIO CETb.

MonHas CTOMMOCTb Takol CBA3M OyaeT ckaapiBaTbCs A1 M0JIb30Ba-
Tensa n3 pacueHok TpOIlT Ha cBA3b C BXOAHLIM LWIKO30M, pacueHokK MH-
TepHeT-npoBargepa Ha TPaHCMOPTUPOBKY 1 pacLueHoK yaanéHHomn THOrl
Ha CBA3b BbIXOQHOIO LLIJIO3a C BbI3BAHHbIM aDOHEHTOM.
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Puc. 2.6 CoeamnHeHne aboHeHTOB THOI yepes TpaH3nTHYIO IP-ceTb
no cueHapuio "TenedoH-tenedoH"

OaH1M N3 anropnTMOB OPraHN3aLMmy CBA3M NO CLEHapUI0 «TenedoH-
TenedoH» ABASETCS BbIMYCK MOCTABLLUWMKOM YCYr CBOUX TENEMOHHbIX
KapT. Mimesq Takylo KapTy, NO/b30BaTENb, XENaLWmii NO3BOHUTL B APY-
rovi ropoa, HabMpaeT HOMep AaHHOrO NocTaBLLUMKa YCNyru, 3aTeM B pe-
X1Me ooHabopa BBOAUT CBOW MaeHTUPUKALMOHHbIN HoMep 1 PIN-koa,
yKasaHHbIli Ha kapTe. [ocne npoueaypbl ayTeHTUdUKaLmm oH HabupaeT
TenedOoHHbIN HOMEpP aapecara.

Bo3MOXHbI M apyrue anropmntMbl peasn3daunm 3Toro cueHapuma: BMe-
CTO Teﬂe(bOHHOIZ KapTbl MOXET MCMNOJIb30BaTbCHA I/IH(bOpMaLI,I/Iﬂ 06 anb-
TEePHAaTUBHOM C4YeTe. Cyet Ang onnatbl MOXET ObITb BbiCNaH a6OHeHTy
1 NOCJIE Pa3roBopa, aHanorM4yHo TOMY, Kak 3TO AeNaeTcs Npu Mexayro-
poaHom coeauHeHnn B ThOIT.

PaCCMOTpeHHbIe Bbille cueHapunn ceBegeHbl B Ta6n|/|u,e 2.1.

Tabnuua 2.1 BapuaHTbl MEXCETEBOI0 B3aMMOAENCTBUS

CueHapwuii Bxopsiwas cetb | TpaH3uTHas ceTb | Ucxopsiwas cetb MpumeyaHne
«KOMMbIOTEP — IP IP IP Puc. 2.1 n 2.2
KOMMbioTEP» P ToOorn P Puc. 2.3

IP Tpon TpOon Puc. 2.5
«KOMMMbIOTEP — Tporn IP IP Puc. 2.4
TenedoH» Tpon ToOon P Puc. 2.4
IP 1P ToOr Puc. 2.5
«TenedoH — Tporn IP ToOr Puc. 2.6
TenedoH» Tpon TpOmn TpOon He paccm.
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2.2

M3 npeacTaBneHHblx B Tabavue OEeBATY BAPUAHTOB TPEX CLEHapUEB
NoCneaHuin BapUaHT OCTAETCH 3a paMKaMm JaHHOM KHUMM MO BIOJIHE o4e-
BUOHOM NPUYNHE — ero NPUHaLIeXXHOCTU K Knaccuyeckom (a He K IP-) Te-
ne@oHN, ONMMCAHHOW B MHOIMMX OECATKaxX APYrnX KHUT.

Cnenyowuii naparpad nocesiieH aHannay npoekta TIPHON Esponeir-
CKOro MHCTUTYTa cTaHgapTudauum B o6nactn TenekoMMyHUKauuim —
Europe Telecommunications Standardization Institute (ETSI). imeHHO 3TOT
VHCTUTYT BIMJIOTHYIO 3aHMMaeTCHd CeTeBbIMM Bonpocamu IP-tenedoHun,
B TO BpeMS Kak opyrme CTaHAapTM3npYoLWmMe TENEKOMMYHMKALMOHHbIE Op-
raHM3auuu OCHOBHOE BHMMAaHWE yaensaoT Bonpocam pa3paboTkm NpoTo-
KOJTIOB CUFHAIM3aLmMm Nnv MEXaHN3MOB NepPEHOCca peyveBor MHGopMaLmn
no ceTsiM ¢ MapLupyTmaaumeit naketos IP. Tak, Hanpumep, obnactb oes-
TeNbHOCTN OCHOBOMOJIOXHUKOB IP-TenedoHun ITU-T n IETF orpaHnymnea-
€TCH TOJIbKO CeTsIMM C MapLupyTusauven naketos IP. Bonpockl B3anmo-
nencteug TenedoHHbIX 1 IP ceten paccmaTtpusanmce ITU-T, B OCHOBHOM,
B 4acTu NpeodbpasoBaHUs cucTeM curHanusauum [H.246] n npaktrnyecku
He 3aTparueanucek kommteToMm IETF. Bonee noapobHo neatensHocTh ITU-T
B o6nactu IP-tenedoHumM ocBelLeHa B rnaeax 5 1 6, NoCBALLEHHbIX apXu-
TekType nnpotokonam H.323, a pesynerartbl gestensHocTn komuteTa IETF
B 9TOW e 061acTu pacCMOTPEHbI B rmaBax 7, 8 n 9.

B npoekTte TIPHON npennonaraeTcs pa3paboTka HOBbIX CTaHOAPTOB
1 Npodunei CyLLLECTBYIOLLMX CTAHAAPTOB A1 KaXO0r0 U3 NpUBeaeHHbIX
B Tabnuue 2.1 cueHapues. Hoeble cTaHgapThl OyayT paspabaTtbiBaTbCs
TOJIbKO 15 Tex ob6nacTeli CBA3U, A KOTOPbIX AeNCTBYIOLME CTaHaapThl
OTCYTCTBYIOT. TaMm, rae CyLeCTBYIOT AeNCTBYOLME cTaHaapTsl ETSI, ITU
WM Opyrux CTaHOapTU3UPYIOLLNX OpraHu3aunii, 6yneTt npoBoauTbCs
pa3pabdoTka 1 npeobpasoBaHme NpodPuUnen aTnxX CTaHaaPTOB.

Mpoekr TIPHON

Pa6boTta Hag npoekTom TIPHON (Telecommunication and Internet Pro-
tocol Harmonization over Networks) 6bina Havata nHctutyTom ETSI B an-
pene 1997 r. OcHoBHas 3aaa4a nNpoekTa — pelleHne npodnem B3anmo-
LeNCTBMA Mexay CeTsiMu C MapLupyTusaumein naketos IP n cetamm ¢ Kom-
MyTauMen KaHanoB B HaCTU NOAAEPXKN MPO3PAYHOM Nepeaayn pevyeBon
1 pakcumMmunsHom nHopmaumu. MNoa cetamm ¢ KOMMyTauyen KaHanoB
noapasymesatotcsa THOI, ISDN u GSM.

B npoekTe npuHumMaloT yyacTtume cabille 40 KpynHEenLmnx TeneKoMmy-
HUKaUMOHHbIX KOMNaHui. imeeTcs BoceMb paboymx rpynr, nocneaHsas
N3 KOTOPbIX — M0 3auTe MHdopmMaumm — Obila opraHM3oBaHa BO BPeEMS
15-ro coewaHmsa padbo4mx rpynn 4-8 oktabpa 1999 r. B Jlenuure. Pe-
3ynbTaToM AeaTenbHOCTY pado4mx rpynn TIPHON aBnstoTcs TexHuyeckme
cneyndmrkaumm n OTHETHI.
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Cama unpes npoekta TIPHON poaunach noa, BANAHMEM OMHAMUWYHO
pasBMBAOLLEr0CS PbIHKA TENEKOMMYHUKALMOHHbBIX YCIYT, MPpeaocTaBnse-
MbIX Kak ornepaTopamm ceTen CBa3n, 6a3npyloLLMXCS HA TEXHOJI0M MM KOM-
MyTaLMn KaHanoB, Tak 1 ornepaTopamm ceTel, MOCTPOEHHbIX HA OCHOBE
TexHonormy mapLupyTtusauum nakeTtoB IP. 3agayeir npoekTa aBnseTca
NPETBOPEHME B XN3Hb UOEONOrMU KOHBEPIrEHUUM U CO30aHME €ANHON
ceTeBOV MHPPACTPYKTYPbI, MPUBAEKATENbHOM A9 onepaTopoB pa3nny-
HbIX BUOB CBA3N.

Bbina oTMeyeHa pacTtywas noTpebHOCTbL B OpraHn3aLmm CBs3n B pe-
a/lbHOM BPEMEHMU, B TOM YnUCe, TeNne@OHHOM CBA3W, B CETSIX, peanunsyio-
LLMX TEXHOOM IO MapLupyTm3auum naketos IP. [1na ynoBneTBopeHns 3Tom
notpedbHocTn nHeTUTYT ETSI npepnaraet B npoekTe TIPHON koHuenuuio
«CEeTU ceTel», TakoW, 4TO ceTu, BXoAsLiMe B ee cocTaB, MOryT 6a3mpo-
BaTbCH HA TEXHOJIOTMSAX KOMMYTaLUUM KaHaoB U MapLupyTu3aumm nake-
ToB IP (puc. 2.7).

Puc. 2.7 O606ueHHas cTpykTypa cetn TIPHON

B pamkax npoekta TIPHON ceTu, ucnonb3yioLime pasnnyHble TEXHO-
JIOrUM KOMMYTaLMKN, UMEIOT CTaTyC AOMEHOB «rnobanbHom ceTu». B oc-
HOBY B3aMMOLENCTBUSA 3TUX LOMEHOB MOSIOXEHO 0OecrnevyeHme rapaHTu-
poBaHHOro kayecTsa obcnyxmnBaHmsa (QoS) n 3aLmTbl MEXCETEBbLIX CO-
ennHeHnin. Kpome Toro, obecneynBaeTcsi BOSMOXHOCTb YNpaBisiTe CO-
€ANHEHUSIMU, UCMOb3Ys CTaHOAPTHbIE MPOTOKObI CUrHaNn3auuu. Ta-
kM o6pazom, ceTb TIPHON MOXHO onpeaenuTb kak CeTb BbICLLEr0 YPOB-
HS1, NOOAEPXNBAIOLLYIO NPeaocTaB/ieHme yenyr TenedoHHoM ceadu 1 ba-
3MPYIOLLLYIOCS HA COBOKYMHOCTM ceTel 601ee HU3KOro YPOBHS.

B ocHoBy npoekTa TIPHON nonoxeHsl cneayoLime npasuna:

e TepmuHanamm TIPHON moryTt ObiTb NepcoHasibHble KOMMbIOTEPbI
1 0OblYHbIE TENEPOHBI;

® unHTEpPdeNC «yenosek-mawumHa» (MMI) ctpouTcs no aHanorum c Te-
NedOHHbIM HTEPdECoM;
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® MONb30BaTENN MOMYT MEHSATb TOYKM AOCTYyMNa K ycriyram rmobasnbHom
ceTu; Npu 3TOM AOJIXKEH COXPaHATLCSA Habop NpenocTaBASAeMbIX YC-
Nyr v ka4ecTBo obcnyxmBaHus (QoS).

MmaeHow uenbto npoekta TIPHON aBnsetcs pa3paboTka MexaH1U3MoB
B3aMMOOENCTBMS U CBA3AHHbIX C HUMW NnapamMeTpoB Aj1si obecrneyeHns
MYJIETUMEOUIAHON CBA3W C rapaHTUPOBaHHbIM KRYECTBOM OOCYy>XMBaHNUS
MeXxay NoJib30BaTesNsiMM CETEN C KOMMYTaLMEN KaHaoB 1 ceTeln ¢ Map-
LwpyTusaumen nakeTos. [1py 3TOM akLEeHT AefnlaeTcd Ha B3aMMoaencTene
CEeTEeN, a He Ha OTAeSIbHbIe CeTU, AJ19 Yero 1 CoO34al0TCs COOTBETCTBYIO-
wye cneundurkaumm n CTaHAAPTbl, OPUEHTUPOBAHHbIE HA MPOMBbILLIEH-
Hble NpeanpuaATUSA, onepaTopckme KOMMNaHumM, agMUHUCTPaLUK CBA3U,
opraHbl cepTudurkauum n cTaHaapTusaunm n ap.

MpoekT TIPHON npeaycmaTpuBaeT pelueHme psga TEXHUYECKUX 3a-
[ay, cBsA3aHHbIX C 0OecnevyeHeM NprMemMIeMoro KayecTea ycnyr Tene-
dOHHOW cBA3U. B uncno atrx 3agad BXoanT paspaboTka 3TaNoHHbIX KOH-
durypaumin n GyHKLMOHaANbHbIX MOaeNen, TpeboBaHMM K B3aMMOOENCT-
BUIO Pa3INYHbIX GYHKLMOHANbHbLIX 0O LEKTOB, Npouenyp ynpaBieHus co-
e[IHEHMEM 1 NPOTOKOJI0B; Npeobpa3oBaHne agpecos B dopmate E. 164
B IP-agpeca; pacCMOTpeHME TEXHMYECKUX aCNEeKTOB 3alUUTbl; U3yHeHne
BOMPOCOB MOOWNLHOCTM 1 0becnedyeHns kadecTsa obcnyxmBaHus. Pa-
Hee yka3blBanocb, 4TO B paboTte Hag npoektom TIPHON yyacTBylOoT He-
CKOJIbKO Fpynm, KaXaasi U3 KOTOPbIX OTBEYAET 3a peLleHne onpeneneH-
HOI 3aga4n. Huxke npencTaBfieHbl OCHOBHbIE HANPaB/IEHUS AEATENbHO-
ctn pabounx rpynn TIPHON.

PaspaboTtka TpeboBaHWii K eANHOV MEeXCeTeBO rnomTrke, onpeae-
NAIOLWMX BbISIBIEHME HEUCNPaBHOCTENM, BLIOOP YPOBHS kavyecTBa ob6ciy-
XUBaHUS, NOAAEPXKY HE0OX0AMMOM CUrHann3aLummn 1 nepeaaym akyctu-
YeCKUX CUrHasIoB, TPACCMPOBKY COeAVHEHUS, MASHTUDUKALIMIO Bbi3biBalO-
Lero aboHeHTa.

Pa3paboTka 3TasloHHbIX KOHOUIypaLmi v QYyHKLMOHAIbHLIX MOAEEH,
BKJIOYAA PYHKLUMOHANBHYIO MOAESb Wo3a mexay IP-cetamn n cetamum
C KOMMYyTaLMeEN KaHaNoB, a Takxke cneundunkaunio MHTep@pencoB LW-
3a. Mofenn fomkHbl 0TpaXaTb BCe acnekTbl QYHKUMOHANILHOCTU LUIO-
30B, B TOM 4MClle B3auMoaencTBme C npuepaTHMkamu n ¢ Intennekry-
aJIbHbIMU CETAMMN.

PaspaboTka rnpoueayp o6paboTku BbI30BOB U [MPOTOKOJI0B, anropuT-
MOB YCTAHOBJIEHUSI N PA3PYLLEHNS COEANHEHNS, NPOoLLeayp oOHapyxe-
HUS NpPUBPaTHMKA, PErMCTPpaLmn OKOHEYHOro 060pyA0BaHMUS, ayTeHTU-
durkaumm nonb3oBaTens. 30eCb Xe paccMaTpuBaoTCs BOMPOCH! NCNOJb-
3o0BaHua DTMF-curHannsaumm n cneunduumpyoTca GyHKLUK TPaHC-
NMOPTHOrO YPOBHS.
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lNpeobpa3oBaHune aapeca B popmare E. 164 B IP-agpec. Nonb3oBa-
Tenam IP-ceten, kak npaBunio, agpeca BblAENAI0TCA ANMHAMUYECKMN, NO-
3TOMY MAEHTNOUUMPOBATL NONb30BaTeNen no nx IP-agpecam HEBO3MOX-
HO. Heobxoammo paspaboTaTb HOBbLIN MexaHMU3M agpecaumun, obecne-
YyMBalOLLMIA TEXHONOMMYECKYIO NPO3PaYHOCTb Npuv NpeobpasoBaHmMm HO-
mepa E.164 B IP-agpec.

TexHuyeckue acrneKkTbl Ha4YUC/IeHUs M1aTkbl U BbICTABJIEHWS CYETOB.
JonxHbl ObITb NPeaycCMOTPEHbI cnenyiolmne hopMbl onaThl: KPeauT,
nebeT, onnarta npy NoMoLLM KpeAMUTHOW KapTbl, OnJiaTa Bbi3blBAEMO CTO-
POHOIA. MpK 3TOM [A0JIXHbI YYUTLIBATLCA Cleayloline napameTpbl: TUM
YCNyru, AINTENbHOCTb CBA3U, BPEMS CYTOK.

TexHuyeckme acrnekTbl 3aLmTbl. K HAM OTHOCUTCA NepBUYHas 3alumTa
CETU OT CJIy4aiHbIX I YMbILLJIEHHbBIX MOBPEXAEHWI. 30echk Xe paccMmarT-
puBaeTcs 3awmTa MHGopMaLmMn 1 JocTyna, a Takke CBA3aHHbIe C 3TUM
BOMPOCHI CUrHaNM3aLUmn, Harpysku, ayTeHTnudrkaumm, apTopmsaumnu,
LWMDPOBAHNS 1 CEKPETHOCTM BbI30OBA.

Bornipocsi ka4ectBa 06c1yxmBaHusi. KOHeYHbI NoNb30BaTe b OXuaa-
€T, 4TO ycnyra nepegayn pevyeBomn nidopmaunm dyageT NnpeaocTaBnsTb-
CS1 C XOPOLUMM Ka4eCTBOM M BbICOKOM HaAeXHOCTbI0. HO Takme npuMeptil,
KakK NnpefoCcTaBneHne yenyr COToBor cBa3m ctaHgapta GSM v Myukpoco-
ToBOM cBA3M ctaHaapTa DECT, noka3anu, 4To KOHEYHOrO NoNb30BaTeNs
yO0BNETBOPSIET KA4ECTBO 0OCYXXMBaHUS, XyaLLee No cpaBHeHuio ¢ THOI
nnn ISDN, oo Tex nop, noka OH Nosy4yaeT Bbiro4y OT UCMOJIb30BaHUSA HO-
BOW ycnyru. B cnyyae npenocTaBfieHns yeciyr COTOBOM CBA3M — 3TO MO-
OUNbHOCTb TEPMUHANa, a B cny4dae IP-tenedoHun 1o MOryT ObiTb HU3-
Kasi CTOMMOCTb, BO3MOXHOCTW MHTErpaLmmn yciyr B pamMmkax eaMHOMN CETH.

Bornpocbl MobUIbHOCTHM roJsib3oBarteJis. [lonb3oBaTtesib A0/HKEH UMETb
[OCTYMN K ycnyre nepegadn peveBoii uHgopmaumm no IP-cetsam B niod6om
MecCTe CeTH.

Huxe Heckonbko noapobHee paccmaTpuBaloTcs Hanboee NHTepec-
Hble, Kak Nokasasiocb aBTOpPaM, HanpaBleHUs AeaTeNbHOCTU Fpynn, pa-
o6oTatowwmx Hag npoektom TIPHON. OgHuM 13 Takux HanpaBneHuii aBns-
eTcs paspaboTka NpMHLUMNAa AeKOMNO3nLUK LLI03a.

B3aTtyo 3a ocHoBy pekomeHgauuto ITU-T H.323, cneundumkaunm
TIPHON gononHaioT HEKOTOPbIMM 06A3aTeNbHbIMK NMpoLeaypamMin, a Tak-
Xe MexaHn3mamm B3ammopelicteus IP-ceteli ¢ TOON. DyHKUmMoHanbHas
Mozenb cetu IP-tenedoHunun, paspadotaHHas TIPHON, coctont 13 tex
K€ KOMMOHEHTOB, 4TO M Moaenb ceTy H.323 (npuBpaTHUK, LLNO3, TEPMU-
Han), 04HaKo B HEM NpeayCMOTPEHO pasaeneHne Ww3a Ha Tpu PyHK-
LLMOHaNIbHO-HE3aBUCUMbIX 00bekTa. ITO W03 curHanmsauun (SG),
TpaHcNopPTHbIN W03 (MG) n koHTpoep TpaHcnopTHoro wo3a (MGC).
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LLInto3 curHanusaumm Ciy>KuT npoMeXKyTO4HbIM 3BEHOM CUrHanmM3aumm
mexay IP-cetamum n TpOIr. B 3aga4m TpaHCNOPTHOrO LW03a BXOAUT npe-
obpaszoBaHune u/unn nepekoampoBaHue nepegasaemMon nHGopmMaumn.
K TpaHcnopTHOMY WiAo3y noakatodeHsbl MKM-TpakTbl ceTn ¢ KoMMyTaum-
el KaHanoB, OH TaKXXe NoAaB/sAEeT 3X0, BOCMPON3BOAUT pas/inyHble CO00-
LeHns st aboHEHTOB, NpMHUMAaeT 1 nepenaeT curHansl DTMF n T.4. KoH-
Tponnep TpaHcnopTHoro wito3a MGC BbINOMHAET NpoLuenypbl CUrHanm-
3auunmn H.323, KoTopble onpeaeneHsl B pekoMmeHgaumsx ITU-T H.323, H.225
(RAS 1 Q.931)nH.245, a Takke npeodpaszyeT curHanmaauuio TOOM B cur-
Hanmsaumto H.323. OcHoBHas ero 3agaya — ynpasnsTe paboTor TpaHCHopT-
HOrO LW03a, T.€. OCYLLECTBAATb YpaBAeHNne COEOUHEHNSIMWN, UCNOJb30-
BaHMEM PECYPCOB, Npeobpa3oBaHMEM MPOTOKOJIOB U T.M.

MpuBpaTHUK OTBEYAET 3a ynpaBieHne 00bekTaMu CETU, B YaCTHOCTMU,
BbIMOJIHAET Npeobpa3oBaHne aapecoB (Hanpumep, TenedoHHbIX HoMe-
poB B cooTBeTcTBYylOWMeE |IP-agpeca) n mapwpytmsaumto CUrHabHON
nHdopmaumn. MpuepaTtHuk B mogenu cetn TIPHON nooaepxmnBaeT Bce
Te dyHKUMN, KOTOPbIe onpeaeneHbl ang Hero B pekomengaunm H.323. Ho,
MOMMMO 3TOr0, OH OTBEYAET 3a HA4YMUCJIEHME NnaTbl, B3aMOpPaCyeThl,
COCTaBfIeHNEe 0TYEeTOB 00 NCMNOJIb30BaHUM PECYPCOB U BbINOJHAET HEKO-
TOopble apyrue pyHKUnn.

Cnepnyet 0cob0 noa4epkHyTb, 4TO0 MGC — 9T0 00BbEKT, KOHTPOJINPYIO-
LK1 paboTy TPAHCMOPTHOO W03a. YnpaBieHne coeanHEHNMN B ero
GYHKLUMN He BXOAMUT. OTO — 3a4a4a NpMBPaTHMKA, KOTOPbIN BbIMOJTHAET ee
B COOTBETCTBUM C pekoMeHgaumen ITU-T H.323.

PazspaboTaHHasn B pamkax npoekTta TIPHON Mmoaenb cetn, cocTosiLas
13 PYHKLMOHANbHbIX 3/1IEMEHTOB 1 MHTEPEHENCOB (TOYEK A0CTYNa) MeX-
Oy HUMU, NokasaHa Ha puc. 2.8. YTobbl COOTBETCTBOBATHL PpeKOMeHaaLM-
am TIPHON, obopyaoBaHue O0KHO NoaaepXuBaTbh 3TU UHTEPQENCHI.
Tak, nHtepoderc D npegHasHaveH ass opraHn3aumm B3aMMoaenCcTBUS Me-
XAy npuBpaTHMKamun, a uHtepdeinc C — Mexay KOHTPOIIEPOM LUo3a
MGC v npuBpatHukom. Htepdenc N nogaepxmBaeT B3anMoaeNCTBME
mMexay oobektamm MGC n MG. OHu MoryT o6LLaTbCcs Ha npeagMeT co3aa-
HUS, MOoOPUKALINK 1 3aBEPLLIEHMS COeAMHEHNI; onpeaeneHns Tpebye-
Moro ¢oopmara nHpopmMaumn; reHepaumm akyCTUieCknx CUrHaaoB 1 pas-
JINYHBIX PEYEBbLIX YBEOOMJIEHUIA; 3aMNpoca OTHETOB O COObLITUAX, CBA3AH-
HbIX C MPOXoXAaeHnemMm MHOOopPMaLMOHHOro nNotoka. NokasaHHble Ha
puc. 2.8 pyHKunM noaaepxxku (back-end) MoryT ObITb MCNOL30BaHbI A5
ayTeHTuduKaummn, bunnnHra, npeobpasoBaHsa apPeCcoB 1 Apyrx 3aaaq.

CMO,D,eﬂMpOBaHHbIPI Ha OCHOBE TpeX ONMMCaHHbIX 3JIEMEHTOB pacrhnpe-
LENEHHbIV W3 BOCMNpUHMMaeTCAd ApyrmMmmn ayieMeHTamMm ceTtun Kak eagn-
Hada cucrtemMa.
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Cnyx06bl
noaAepPXKK
G (back-end)

MpuBpaTHKK MpwuBpaTHmK

C F
A —— el Y __ —_
KoHtponnep LLnto3
TepmuHan TPAHCMOPTHOIO CUrHaNM3aLum
wniosa (MGC) (SG)

TpaHCNOPTHbLIN
wno3 (MG)

E, a - nHtepderic ana nepenayn nndopmaumn
mexay IP-ceTbio n TdOI/ISDN TdOr1/ISDN

E, b - nHTepodeic ona nepenayn CUrHanbHbix
coobuieHnii mexay IP-cetbio n TdOM/ISDN

Puc. 2.8 Mopenb cetn TIPHON

Tpu ynomsaHyTbix anemeHTa (SG, MG, MGC) MoryT He ObITb pr3nHecku
pasgesneHbl, 0OHAKO Takoe pa3aesieHne aaeT onpeneneHHble npenMmylie-
cTBa. [1e510 B TOM, 4TO UCMOJIb30BaHNE TPEX OTAEsbHbIX 00bEeKTOB MNO3BO-
T obpabaTtbiBaTh O0MbLLE BbI3OBOB, MOCKOJIbKY B 9TOM Cily4ae pasHble
GYHKUMM pacnpenensanTcs rno otTaenbHbIM npoleccopamM. B noeane ta-
K1e 00BbEKTbI AOMKHbI UMETb CTaHO4APTHLIE MHTEPdENChI, YTO AacT onepa-
TOPY BO3MOXHOCTb MCMOb30BaTh MPOAYKLMIO Pa3HbIX PUPM-NpPOon3BOaN-
Tenen. B npneeneHHOM BbiLle MOAENN OOVH LLUAIO3 CUTHAM3aLUMN C LENbIO
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©0onee 3KOHOMUYHOIo pa3BepTbiBAHNA CETU MOXET ObITb UCMOJIb30BaH and
O6CJ'IY)KI/IBaHVIF| 60/bLLOro Yncna TPAHCMNOPTHbLIX LLJTKO30B.

Tenepb criegyeT paccMOTPETbL BOMNpoc 06 agpecaunn B pamMkax npo-
ekta TIPHON. OT pelueHuns 3agay agpecaumm BO MHOIrOM 3aBUCAT ya00-
CTBO NOJIb30BaHMSA yCiyron, paboTta anropuTMoB MapLUpyTu3aumumn, obec-
neyeHme MobuIbHOCTN abOHEHTOB U T.A4. KoHuenuyen TenedoHHON CBS-
31 NpenycMoTpeHo, 4To aboHeHT ceTu TpOI gonkeH MMeTb BO3MOX-
HOCTb CBS3aTbCs C APYrMM abOHEHTOM CO CBOero tenedoHa NyTém Ha-
6opa HoMepa BHE 3aBUCUMOCTM OT TOr0, K CETU KAKOrO TUMa NOOKITIOHEH
agpecart. opmart Homepa 0ObIYHO COOTBETCTBYET pekomMeHaaunm E. 164.
B HacTosee BpemMs opraHaMuy cTaHgapTmMaaummn paspabdaTbiBaloTC Me-
XxaHn3Mmbl nNpeobpasoBaHus TenedoHHbIX HOMepoB nMbo B IP-agpeca,
nmMbo B yHUPUUMpPOBaHHbIe ykasaTtenu pecypcos (URL).

OTobpaxeHune TenedoHHbIX HOMePOB Ha IP-agpeca co3naéT npobne-
MY YNpaBfeHns JaHHbIMU, Tak Kak Nosib30BaTeNV UMEKT TEHOEHLMIO ne-
pemeLLaTbCcs No Bcen cetn IHTEpPHET 1 BXOAUTb B CUCTEMY U3 PA3HbIX
MecCT, N03ToMYy uX IP-agopec perynsapHo nameHnsetcsa. Ecnn npegnonara-
eTcs, 4To cetn IP-tenedoHumn Byayt obCcnyxmnearte COTHU MUSIMOHOB
nonb3oBaTesien, To rMbkoe 1 HaJEXHOoe peLleHe BONpoca 0 TOM, KakKnum
00pa3oM [0J1KHO BbINOJIHATLCS perynsipHoe 0OHOBNEHME OAaHHbIX U Kak
[0/MKHbI 0O0padaTbiBaTbCHA 3aMpPOChl, CO BCEN OHEBMOHOCTbLIO CTAHET CII0XK-
HoM Npobnemoin.

OTob6paxeHune TenedoHHbIXx HomepoB Ha URL HEMHOro ynpoLulaeT npo-
6nemy npeobpasoBaHns agpPecoB MyTEM NUCMOSb30BaHUS UHTEPHETOB-
CKOro spnbika ons naeHtndunkaumm nonb3osarens. OgHako, Kak TONbKO
TenedoHHbIN HOMep NpeodbpasoBaH B APJbIK, NOCAEOHNI O0MXeH ObiTb
npeobpasoBaH B agpec nocTasLmka yenyr IHTepHeT, KOTOPbIN, B CBOIO
o4yepenb, GopMmMpyeT OkoH4YaTenbHbIN IP-agpec nonyyatens. Hannune
Takoro 60JbLIOro KOAMYecTBa CTaaunii, Hy>KHbIX, HTOObI HANTY Bbl3biBae-
Moro aboHeHTa, OyaeT, 04EBUAHO, CYLLLECTBEHHO YBENNYMBATbL BPEMS
Mexay HabopoM HOMepa Bbi3bIBAKOLLMM aOOHEHTOM U MOSTYYEHVUEM UM
curHana KB nnu 3ymmepa «3aHaTo».

B HacTosLLEee BpeMst opraHaMun CTaH4apTu3aummn paspabdbaTeiBaoTcs
N Opyrve MexaHusmbl, obecneymsaioLlme Hagnexaly agpecaumio
1 MapLupyTmaaumio Homepos E. 164, oa4HaKO NPOCTbIX U YHUBEPCASbHbIX
nyTen pelueHns aTo Npobsemsbl Noka He BUOHO. Bonpoc npeobpa3oBa-
HUS HoOMepa TenedoHHOM ceTn 06Lero nonb3oBaHus B IP-agpec npea-
CTaBNSAETCS NOKa eLle JOBOJIbHO CIOXHbIM, 1 MYyTU ero peLleHns paspa-
OaTblBalOTCSA He TONbKO paboyeit rpynnoit 4 B pamkax npoekta TIPHON,
HO 1 opyrumu opraHusaumamm, Hanpumep IETE

Ewie ogHuM BaxkHbIM HanpasneHnem paboTtbl TIPHON saBnsetcs Bo-
npoc o kyaccax obcnyxxmpaHus. s onepaTtopoB O4eHb NpuBiekaTesb-
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Ha BO3MOXHOCTb NMpegocTaBfeHnst yCAyr ¢ pa3HbIM YPOBHEM KavyecTBa
(1, COOTBETCTBEHHO, C padHbiMu Tapudamm), Npm4emM NoAepP>XKMBAEMbIM
He TONbKO B Mpeaenax CeTn 0QHOro oneparopa, Ho U Npu CBA3U MexXay
CeTSMM pasHbIX onepaTopoBs. nsa atoro B pamkax npoekta TIPHON on-
peneneHbl YeTbipe Kacca 006CyXKMBaHNUSA, KaX bl N3 KOTOPbIX rapaHTuU-
pyeT onpeaeneHHoe Ka4ecTBO, Kak Npyv YCTAHOBIEHNN COEANHEHUS, TaK

1 BO BpeMs ceaHca cBa3un (Tabnuua 2.2).

Tabnuua 2.2 XapakTepucTuku knacco oocnyxmsaHmsa TIPHON

X Knaccbl 06cnyxmBanns
apakTepucTuka

Boicunin (4) | Beicokuin (3) | CpegHuin (2) | Huakuin (1)
KauyecTBO nepegaym peyn Jydwe, :':M)Qg(?ée He xyxe, yem | He onpepge-
B OLHOM HanpasfieHUN yem G.711 (32 KéMT/C) GSM-FR NEHOo
CkBO3Has 3agepxka, MC <150 <250 <350 <450
Bpemsa ycTaHOBNEHUS
coeauHeHunst Npu NpsaMon <1,5 <4 <7 <7
IP-agpecauun, c
Bpems yctaHoBneHust coeguHe-
HUSt NpY NPeo6pa3oBaHNn <2 <5 <10 <10
Homepa E.164 B IP-agpec, ¢ *
Bpemsa yctaHoBNeHUS
CoeflHeHVs nNpu npeobpasosa-
HUM Homepa E.164 B IP-agpec <3 <8 <15 <15
4yepe3 KINPUHIOBLIN LEEHTP Un
npu poymMuHre, ¢ **
Bpems ycTaHOBNEHMS coeanHe-
HYS1 NpU NpeobpasoBaHn <4 <10 <20 <20
Homepa E.164 B IP-agpec, ¢ **
Bpems ycTtaHoBneHusi coeamHe-
HMA Npy Npeobpa3oBaHUK
Homepa E.164 B IP-agpec yepes <6 <15 <30 <30
KJIMPVHIOBBIA LEHTP MK Npu
pPOYMUHre, ¢ **
Bpems yctaHoBneHus coeamHe-
HWUSt NpY Npeobpa3oBaHUK
agpeca 9NeKTPOHHOM MoYThl B <4 <13 <25 <25
IP-agpec, ¢

* - nonb3oBaTenb |IP-ceTn Bbi3biBaeT aboHeHTa TdHOI.
** - aboHeHT TpOIN BbI3LIBAET NoNb3oBaTens IP-cetu.

KauecTtBO O6Cﬂy>KI/IBaHI/I9| Nnpn yCcTaHOBJIEHNN COEONHEHUNA XapaKTepn-

3yeTcs, npexae BCero, BPEMEHEM €ro yCTaHOBJIEHUS, T.€. BDEMEHEM
Mexnay Habopom aboHeHTOM nocneaHeln undpbl Homepa (U1, Hanpu-
Mep, KOMaHabl BBOAa Npu Habope agpeca Ha KOMMboTepe) 1 NoTyYeHu-
€M 1M OTBETHOr0 akycTu4eckoro curHana. Kauectso ob6¢cnyxmBaHms BO
BPEMS CeaHca CBA3M ONpenensieTca MHOrmMn paktopamm, OCHOBHbIMU
13 KOTOPbIX ABNSAIOTCH CKBO3HAs BDEMEHHas! 3aZep>XXKa 1 Ka4eCTBO CKBO3-
HOW nepenayun peyn (OLEeHMBaAETCA METOAAMM SKCNEPTHOM OLEHKN).
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2.3 YcraHosneHue TenedpoHHoro coeguHeHus B IP-cetn

PaccmoTpum npouenypy yCTaHOBIEHUS COEAVNHEHMS Yepes ceThb IP
rnpwv BbI3OBE C NpegonaaTton ninm ¢ onnartown nocsne pasrosopa. nga op-
raHn3auum Takoro coegmMHeHns aboHeHT A HabupaeT MECTHbIN Tene-
@OHHBI HOMEP LWJIK03a CBOEro nocTasLwuka yenyr IP-tenedoxHnn. Abo-
HeHTY A nepefaeTcd BTOPOM CUrHan oTBeTa CTaHUMM 1 NpeanaraeTcs
BBECTU TenedOoHHbI HOMEpP Bbl3biBaemMoro aboHeHTa, HOMep CYéTa
M nNaposib, eCNv BbI30B NMPOU3BOAUTCS HE C AOMallHero, 3aukcmnpo-
BaHHOro y nocraswmka tenedoHa. lanee yctaHaBanBaeTcs coegmHe-
HVEe CO CTOPOHOI Bbl3biBaeMOro aboHeHTa B. Ha puc. 2.9 npueeneHbl
KOMMOHeHThI IP-TenedoHmn, KoTopble 06bIYHO NCNOML3YIOTCH B TAKOM
coefViHEHUN.

LLnto3

MpuBpaTHUK

=]
=

=
=
=

= I~

IP-ceTb

MpuBpaTHUK

LLnto3

=
=
=
=]

= I~

Puc. 2.9 KomnoHeHTbl IP-TenedpoHnn

OnHUM 13 9TUX KOMMOHEHTOB ABAsETCs w03 H.323, KoTopbin cny-
XUT cpeacTsoM B3ammogericteusa mexay TopOIll n IP-ceTblo. MNpeobpa-
30BaHue agpecHor nHdopmaunm E. 164 B IP-agpec 1 mapLupyTnsaumio
BbI30Ba ocyLlecTBAseT npuBpaTHUK H.323. [1na KOHKPETHOro cueHapus
MOryT noTpeboBaTbCs 1 Apyrve KOMMOoHeHThl. MoxeT noTpeboBaTtbCcs, Ha-
npumep, npouenypa obpalleHns K NoCTaBLLUMKY YCIYT YPerynmpoBaHus
(settlement provider) ons Toro, 4ToObl 06€cneYnTb TenedoHHbIe coeau-
HeHns1 ¢ abOHeEHTaMM B TeX MeCTax, re y AaHHOro nocTasLumKa yCnyr
IP-TenedoHun HeT pu3nyeckoro NnpucyTCcTBuS. [NoCTaBLLNK YCIyT ypery-
NpoBaHus 0ObIMHO PaboTaeT C HECKOJIbKMMM NOoCcTaBLmKammn yenyr IP-Te-
nedoHUn n cneguT 3a TEM, KaKOMY U3 HUX, B KAKOM PErMoHE U NO Kakow
CTOMMOCTM LieniecoobpasHo NepernopyinTb CoOeaANHEHNE.

O6LWK1M NPOTOKONOM AJ151 YCIYT YPErYNMPOBaHUS SBNSETCHA OTKPbITbIN
npotokon yperynmpoBaHus (Open Settlement Protocol). 3ToT npoTokon
NO3BOJNISET NHOPACTPYKTYPE AMHAMUYECKON MapLLUPYTU3aLMN U HAY1C-
NeHus nnatbl BbIOMPaTh ONTUMaNbHbIN MapLIpyT ois TenedoHHOro co-
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e[VHEHNS B 3aBUCMMOCTU OT BPEMEHM CYTOK, MECTOMOJIOXEHWNS BbI3bl-
BalOLLLETO M Bbl3bIBAEMOI0 @O0OHEHTOB M MHOTMX ApYrnx pakTopoB.

Ha puc. 2.10, 2.11 n 2.12 6onee nogpoOHO NpeacTaBieHa npoueay-
pa ycTaHOBEHUS COeAMHEHWS AN BbI3OBOB C NpeaoniaTon unv ¢ onna-
TOW noce pa3roBopa, siBASOLLAACS, B U3BBECTHOM CMbIC/E, YTOYHEHMEM
YNpPOLLEHHOM npoueaypbl Ha puc. 1.8 npeabiayuien rmaebl. Puc. 2.10 oT-
paxaeT creayoLme CTaann yCTaHOBNEHNS COeANHEHNS.

1. ABoHeHT A HabnpaeT MeCTHbIM HOMepP A0CTyna K L03Yy.

2. LLinto3 3anpalumBaeT y cneumnanbHOro cepeepa AaHHble O Bbi3blBakO-
Lem aboHeHTe (no nugpopmaumm AOH nnm no naeHTUPUKaLUMoHHOMY HO-
mepy). CepBep MOXET OblTb COBMELLLEH C NPUBPATHUKOM.

3. Cepsep npocmaTtpuBaeT nHdpopmaumto AOH gns Toro, 4Tobbl yoe-
ONTbCS, 4TO aDOHEHTY A pa3peLleHo NoJib30BaTbCHA AaHHOM YCYron, 1 3a-
TeM nepenaeT K LWo3y COOoOLLEeHne ayTeHTUdUKaLMN MNOSIb30BaTESS.

o
(1) EEEE— y

Wnio3

Cepsep

]
I
m g

IP-ceTb

LLnios

MpusparHuk

Puc. 2.10 YcTtaHoBneHue coeamHenus: Yactb 1

Puc. 2.11 oTpaxaeT cnenytouime ctaaum.
4. AboHeHT A HabupaeT TeNledPOHHbIN HOMEP Bbi3biIBaeMOro aboHeHTa b.

5. LLInto3 KOHCYNbTUPYETCS C NPUBPATHMKOM O BO3MOXHbIX Cocobax
MapLUpyTM3auum BbI30Ba.

6. MpuBpaTHMK NpocmaTpuBaeT agpec E. 164 Ha poHe TabnumLbl Map-
wpyTM3aumn n nepegaeT K ucxogsiwemy wnosy IP-agpec BCTpeyHoro
(BxopsLero) winto3a. Mpu 3ToM NpUBPaTHUKY MOXET NOHAA00UTLCS KOH-
cyJfibTauma C NPUBPATHUKOM OPYrov 30HbI.

Cepsep

N
0 Wnio3
. VY ::: N
IP-ceTb
NpuBparHmk B

Wnios

@) -
\

Puc. 2.11 YctaHoBneHue coeamHeHnus: Yactb 2
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®urHanbHbIE CTaaMKn yCTAHOBIEHWSI COEAMHEHWNS NMoKa3aHbl Ha puc. 2.12;

7. Vicxopgawmin winto3 HanpaenseT BbidoB H.323 no IP-ceTu k Bxoas-
LLEeMY LLIO3Y.

8. Bxoasawmi wnio3 HanpasnsaeT Bbi3oB No ceTn THOI kK BbI3bIBAEMO-
My aBOHEHTY.

9. LWLno3bl NOChINAOT HA YNTOMUHABLUMINCA PaHee CneumanbHbIi cep-
Bep LaHHbIe O Havyasie/OKOHYaHNW YCTAHOBJIEHUSA COEeAMHEHWS 415 HA4YUC-
JleHVd NnaTbl 3a CBA3b.

y Cepsep VQ
Wnio3 Lnio3
: oy
IP-ceTb
NpyepaThik B
%) ‘> " ® i

Puc. 2.12 YcTtaHoBneHue coeguHeHus: Hactb 3

2.4 3d¢dektusHocts IP-renedpormn

Kak y>xxe oTMe4asnocb paHee, NpuBfiekaTeIbHOCTb BCEX alifOPUTMOB
cueHapus «tenedoH-TenedoH» AN Nosib3oBaTens 3ak/oyaeTcs B 3Ha-
4ynUTENbLHO O0Nee HN3KKMX, MO CPABHEHMIO C 0ObLIYHOW MEXAYrOPOAHON N
MexayHapoaHOW TenedOHHOM CBA3bI0, Tapudax, YTo ABISETCH CNeacT-
BMEM NMPUYIMEHEHUNS TEXHOJIOrNiA, 06ecneynBaloLL X BTOPUYHOE YNIoTHEe-
HUe TenedOoHHbIX KaHanoB. [103TOMY MHOrMe NnoJsib30BaTes N COrMacHbI
TepneTb CHUXEHNE Ka4eCTBa nepenayu peyn.

[MpepnocTasneHne Tene@oHHbIX YCNyr Yyepes MHpacTpykTypy IP no-
3B0OJISET NocTaBLUMKY ycnyr IP nonydaTs 605bLUYIO, MO CPaBHEHMIO C Tpa-
OVLMOHHBIMK onepaTopamMu, Npubbinb 61aroaapst TOMy, YTo:

*  DYHKUMM NPeaoCTaBneHus yenyr tTenedoHnmn n nepenayv JaHHbIX 00b-
eauHaTCa B 00Len nHppacTpykType IP; 0CHOBHO 06BEM 00CTYXKM-
BaeMoro Tpadurka npuxoguTcs Ha TpaaMUMOHHbIE AaHHbIe IHTEpHET,
a TPaHCMopPTMPOBKA OTHOCUTESNIbBHO HEBBLICOKOI0 0ObEMa Tpaduka IP-
TenedoHNN MOXET OCYLLECTBASATLCS C UCMOJIb30BAHNEM TOW Xe NH-
dpacTPyKTypbl NPY O4EHb HE3HAYUTENbHbIX AOMNOSIHUTENbHbIX 3aTPa-
Tax,

® OTCYTCTBYET HEOOXOAMMOCTb OOecnevYmBaTh KA4eCTBO M OOBEM YCNVT,
Tpebyemblie oT onepaTtopos TpOI, 4To gonyckaeT peannsaumio yenyr
IP-TenedoHun Ha 6ase 6onee oeLweBOro o6opynoBaHUS.

Ona TpagMumoHHbIX TenedoHHbIX ornepaTopos IP-TenedoHnsa Takxe
poctatoyHo nepcnektueHa. Onepatopbl THOI B CLLUA n EBpone Bkna-
[OblBalOT 3HAaYUTESNbHbIE CPeACcTBa B CO34aHNE Pa3BUTON UHPPACTPYKTY-
pbl IP v B npyBievyeHmne Ha CBOKO CTOPOHY NOCTaBLLMKOB yCnyr IHTepHET.
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Tak, Hanpumep, komnaHua US West Inc. (MHrnBya, Konopano) o6bsasuna
0 npoekTe peanusauum texHonornm xDSL B macLuTabe Bcen CTpaHbl, KOM-
nanua Worldcom Inc. (OxekcoH, Muccmucunm) yxxe Bnageet nepBbiM No-
ctaBwmkom ycnyr MutepHet — Uunet Technologies Inc. (Ponnc YHepuy,
BupruHums) — u HamepeaeTcs npnodpectn dmupmy MCI Communications
Corp. (BawuHrtoH, okpyr Konymous).

Ho MOTMBbI Takol TEHOEHUMW HE TOJNbKO B COKpaLLleHUK 3aTpaTt Ha
obcnyxneaHne Tpaduka. B HacTosiLee BpemMs MrUHyTa TenedoHHOro pas-
roBopa no ceTsaM KoMmMyTaumm kaHanos BHyTpu CLUA ob6xoguTtcs MecT-
HOW TenedOoHHOW KOMMNaHUM MPUMEPHO B 6 LIEHTOB, a nepeaaYa peyu no
MHTepHeT cTouT OT 1 00 2 LUeHTOB 3a MUHYTY. Takas pasHuLla Bpsad, nn
[OCTaTo4YHa ANs TOro, 4ToObl pagmkanbHO NePecTPOUTb MHPPACTPYKTY-
pYy OanbHeln cBA3n, NCNONb3YoLLyo TexHonornio 1980-x rogos, HO Mo-
TpeboBaBLLYIO B CBOE BPEMSI MHOFOMUAIMAPAHbIX 3aTpaTt Ha umMdpoBu-
3aumo ceTn. B cBeTe 3TOro, CEroaHsLWHAS CUTyaumus ¢ pacueHkamm Ha
MEXAYyropoAHYO N MeXAyHapoaHYO TeNedDOHHYIO CBA3b KPATKOBPEMEH-
Ha 1 B bmxaniiee BpeMs nepecTaHeT ObiTb CTOJb e BaXXHOW MPUYNHON
pas3sutua IP-tenedoHnmn, kKak 3T0 UMENO MECTO Ha Ha4YaslbHOWM CTaanm ee
BHeapeHus. CTpatermyeckmne npemmyLLLecTBa HOBOM TEXHOIOM M 3aKJTHO-
4alTCs B KOHBEPreHLUMN YCIYT, B CO30aHUMN UHTErPUPOBaHHbIX MPUIIOXE-
HUI B KOHEYHbIX y3nax. KOHTponupys TEXHOOMMN KOMMYTaLMM KaHanoB
1 MakeToB, MOXHO NMPMOBPECTU M’MraHTCKOE NPeNMYLLECTBO (BO BCEMUP-
HOM MacLuTabe) Npu BCTYMNJIEHNM B CNIeAYIOLLEE CTONIETUE.

Tem He MeHee, 9hPeKTUBHOCTL IP-TenedoHnm orpaHmnymBaeTca ce-
rogHs HEYyCTOMYMBBLIMU U HEMPEeOCcKa3dyeMbiMN YPOBHAMU 3a4epP>KKN Ha
nepepady naketos. dpyrumu cnosamu, IP-tenedoHusa npencrasnseT
coboW NprMep Kaccm4eckoro NPOeKTHOro KOMMPOMMUcca MeXay CTou-
MOCTbIO 1 XapakTepucTnkamm kadectsa. PasymeeTtcs, B OyayLLemM KOM-
NPOMUCHOE peLleHne 0yaeT APYyrum, 1 HeKOTOopPble Crnocobbl ero onTu-
MUM3aLMK ACHbI Y>Ke cenyac.

B aToM HanpaBneHun BegeTcs paspabdboTka 060pyaoBaHNSA cneayto-
Lero nokoneHus. LLno3bl (MapLupyTmnaaTopsl) pacnonaraTcd TOSIbKO Ha
Kpasix ceTu, rae AOKHbI MPUHMMaTLCS Hanbonee YacTo CII0XHbIE peLle-
HUS U rOe OOMKHBI Bbi3bIBATbCS HAnMbOoee UCNob3yemMble NMpPoLecchl,
a Janee pa3BepTbiBAOTCHA BbICOKOCKOPOCTHLIE KOMMYTaTOopbl ATM, npn-
4YyeM, B COOTBETCTBUM C NPOEKTHbIMU Cneundukaumamm, MapLpyTmsa-
TOPbI M KOMMYTaATOPbl CMOTYT paboTaTb CO ckopocTbio 1 TouT/c. Ecnu
K 3TOMYy [,00aBUTb HEBEPOSTHO BLICOKOCKOPOCTHbLIE CUCTEMbI ONTOBOJIO-
KOHHOW nepea4ym B CeTU, TO NepcneKTnea npeacraBngdeTcd BecbmMa or-
TUMUCTUYHON. Kaxkaoe onTrnyeckoe BOSIOKHO B HACTOSILLEE BPEMS MOXKET
noanepXmBaTb HE MeHee 32 CBETOBbIX BOJIH (ONTUYECKMX YACTOT), Npu-
yeM Kaxaas 3arnyckaeTcsl Ha CKOpoCTM He meHee 10 [onT/c v nogaepXxu-
BaeT npudnmnantensHo 130,000 kaHanoB nepenaym pevyeBoit MHpopma-
LMW NpY CTaHAAPTHbIX CKOPOCTSAX 64 K6UT/Cc. Boonb mapLupyTta yknagpl-
BalOTCSH COTHU ONTUYECKMX BOJIOKOH.

5. B.C. lonbawTeiiH
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Kpome Toro, 6ynet npegycMaTpuBaThCcsa GUKCaUUa MapLLIpyTOB OT
KaXKOoro L3a K KaxaoMy 13 0CTaslbHbIX L0308, YTOOLI BCE NakeThbl
oT wo3a N Kk w3y M Hanpaesnannch No ToMy Xe CaMoMy MapLLpPYTY.

Crana o4eBUAHOM Takke N30bITOYHOCTb TPAANLMOHHON Nepenayn pe-
4yeBOW MHPOPMAaLMKM CO CKOPOCTLIO 64 K6UT/C. CoBpeMEHHbIE aTfTOPUTMBbI
cXaTusi NO3BONAIOT UCMONb30BaTh AJ15 Nepenaqn peyn nosiocy npornycka-
Husa 5,3 Kont/c. Mo mepe yMeHbLUIeHUs TpeboBaHni K LUMPUHE MOJIOChI
BO3pacTaeT NPOV3BOAMTENIbHOCTb, 32 TOT Xe Nepunod, BPEMEHN M0 TEM Xe
KaHasiaM 1 Yepea Te e KOMMYTaTopbl NepeaaeTcs 60sbLLe AaHHbIX, U LiEHbI
Ha TenedoHHble Pa3roBopbl CHMXKaTCs. COOTBETCTBYIOLLME CTaHAAPThI
cxaTus pedn Obinv paspaboTaHbl e B cepeanHe 90-x IT.

910 - pekomeHgauma G.729, koTopas npegycMmaTpmBaeT 8-kpaTHoe
CXXaTue peyeBoro curHana, Yto gaet BO3MOXHOCTb NnepeaaBaTh ero B ro-
noce 8 Kbut/c ¢ Tem kKa4eCTBOM, KOTOPOE NoAAePXNBAOT OObIYHbIE Te-
nedoHHble ceTu. B ocHOBY cTaHaapTa NofoxXeH anroputm cxatus CS-
ACELP. MNMocnenHas ero Bepcus, G.729A, NCrnonb3yeT TOT Xe airopuUTM,
HO YMNPOLLEHHbI KOAEK, YHTO 3HA4YNTENIbHO CHMXXAET Harpy3ky Ha npoL,ec-
cop npu 06paboTke peyeBoro nNoToka.

Opyraa pekomengaums — G.723.1 — N03BONSAET CXMMATb PEYEBON CUT-
Han B 12 pa3 1 TpaHCMNoPTUPOBATb €ro CO CKOPOCTbIO 5,3 unmn 6,3 Kéut/c.
Mpw aTOM KA4YeCTBO Nepenayn peyn HEMHOIO CHUXaETCS, HO OCTaeTCs
BMOJIHE AOCTATOYHbIM 51 AeN0BOro obLeHns. nsa cxaTus noaoch 4o
5,3 Kéut/c npumensietcs anroputm ACELP, a no 6,3 Kéut/c — anropmtm
MP-MLQ.

O6uiee NpaBuUIo rnacut, 4To bonee «MNNOTHOE» CXaTne NpPpuBOANT
K CHUXXEHMIO Ka4ecTBa pedn, oaHako paspaboTka Bce 60J1ee C/IOXHbIX an-
ropUTMOB KOMMPECcCcUn AenaeT 3To NpasBuio CnopHbIM. BeiGop anroput-
Ma 006ycnaBnMBaeTCs TPEMSI OCHOBHbIMM akTopaMm — pacipoCTPaHEH-
HOCTbIO, NMOAAEPXKON B MMetoLeMcss 060pya0BaHUN N OXUAAHUSMUA
nofib3aoBaTenen. Ha HblHelwHeM aTane ob6a anropmMTMma XopoLuo ceds no-
Kasanum U NPUHSATbLI NPOM3BOAUTENSIMU CPEACTB NakeTHOM TenedoHn.

OTmeTuM, 4TO yCcTponcTea, nogaepxmneawowme G.723.1, He moryT
«pa3roBapurBaTb» HANPAMYIO C YCTPOMcTBamMm Ha ocHoBe G.729; ona nx
B3aMMOAENCTBUA HEOOXOAUM creunanbHbli KoHBepTep. CUrHanbHbIN
npoueccop DSP, peanuayowmii 9Tm GyHKUUN, MOXET BHOCUTb 3a4EPX-
K1 N UCK@XEHUS, CHUXKAIOLLME KaYeCTBO peyn 40 HENpUeMaemMoro ypoB-
Hs. KpoMe Toro, CoBpeMeHHbIe TEXHOJIOMMN He CMOCOOHbLI MPON3BOAUTb
Takoe npeobpasoBaHue B peasibHOM BpeMeHn. bonee nogpo6Ho 3T BO-
NPOChl pacCMaTPUBAIOTCS B ClieayoLLelN rmaBe.



nasa 3
[lepepaua peun
no |IP-ceram

3.1 OcobeHHOCTH Nepepaun peyesoi MHpopMmauum
no IP — cetam

Ecnu npobnembl orpaHnyeHns 3aepXXku 1 NoaaBneHns axa B Tpaan-
LIMOHHOM TenedOoHUN CYyLLLIECTBOBANN BCEraa, a npu nepexoae k IP-cetam
NN YCYrybunmck, To noTepu nidopmaumm (MakeToB) U CTOXaCTUHECKUIA
xapakTep 3a4epXKn NMopPoanIN COBEPLLIEHHO HOBbIE NPobnemMsbl, peLle-
HMEe KOTOPbIX COMPSXEHO C 60SIbLLIMMU TPYAHOCTAMU. OTUM OObACHSET-
CAa TOT d)aKT, 4yTO I'IOHa}J,O6I/IﬂCF| ,EI,J'II/ITeﬂbeII7I nepnopn pa3BnTtmna CeTeBbIX
TEXHONOMMI, NPexae 4em NoSIBUANCb KOMMEpPYECKUE NPUoxenus IP-Te-
nedoHUn, xoTd, CNpaBenIMBOCTM pPagu, HY>XHO OTMETUTb, YTO TPYOHO
Ha3BaTb APYrylo TENEKOMMYHUKALUWOHHYIO TEXHOJOMMIO, KOTOpasi cMorna
«MOB3POCNETb>» CTOJIb Xe ObICTPO.

3.1.1 3apepxku

Mpw nepepaye peun no IP-ceTn BO3HMKAIOT HAMHOr0 BoJbLUME, HEM
B T OI, 3agep>xkun, KOTOpblE, K TOMY Xe, U3MEHSIIOTCS ClyYariHbiM o6pa-
30M. OTOT paKT npeacTasnseT codbon npobnemy n cam no cede, HO KPOo-
Me TOro, YCNIOXHAET 00CcyXXgaeMyto aasiee B 9Tol rnase npobnemy axa.
3anepxka (unv Bpems 3anasabiBaHnsl) ONpeaensaeTcs Kak MPOMEXYTOK
BPEMEHM, 3aTpaynBaemMblii Ha TO, YTOObI PeYEBON CUrHaN NpoLuen pac-
CTOSIHME OT rOBOPSILLErO A0 cnyLuatoLlero. Nokaxem, 4To 1 Kak Oka3blBa-
€T BAUSIHNE HA KOJIMYECTBEHHbIE XapPaKTEPUCTUKM 3TOr0 NPOMEXYTKaA
BPEMEHN.
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BnuvsHne cetu

Bo-nepBbIX, HEYCTOMYMBO M MJIOXO NMpeackasyemMo Bpemsi Npoxoxae-
HUS NakeTa Yyepes ceTb. Ecnun Harpyska ceTy OTHOCUTENBHO Mana, Map-
LUpYTU3aTOPbl M KOMMYTaTOpPbl, 6€3yCNOBHO, MOryT oOpabaTbiBaTb Na-
KeTbl MPaKTUYECKN MITHOBEHHO, a IMHMN CBA3M BbIBAIOT AOCTYMHbI MOYTH
Bcerga. Ecnn 3arpyska ceTn OTHOCUTENbHO BenuKa, NakeTbl MOryT O00-
BOJIbHO OOJITO OXuAaTh 00CNYy>XMBaHUS B odepensx. Yem 6onblue map-
LIPYTM3aTOPOB, KOMMYTATOPOB 1 IMHMIA B MapLUPYTE, MO KOTOPOMY NpO-
XOAUT NakeT, TeM OoJiblLe BPeMS ero 3anasablBaHunsl, U TeM OOsbLUE Ba-
puaums 3Toro BpeMeHu, T.e. pxkutrep. B rnase 10, NocBsALLEHHON KaYe-
cTBY 06cnyxmBaHus (QoS), 6yaeT nokasaHo, Kakium 06pas3oM 1 C UCMNOSb-
30BaHNEM KakMX MPOTOKOIOB M anropuTMOB ClielyeT CTPOUTb CETU, YTO-
Obl MUHUMN3MPOBAaTb 3aAEPXKN U UX OKNTTEP.

BnuvsiHne ornepaynOHHOVi CUCTEMbI

BonblMHCTBO npunoxeHuin IP-tenedoHnn (0COBEHHO KTMEHTCKUX)
npeacTaenset coboi 0Obl4HbIE MPOrpamMMel, BbINOJIHAEMbIE B cpefe Ka-
KOM-nnbo onepauuioHHOM cucTeMsbl, Takol kak Windows nnu Linux. 9tun
nporpamMmbl o6pallatoTcs kK nepndepuiiHbiM yCcTpolicTBam (nnatam 06-
paboTKM PEYEBbIX CUrHAIOB, CNELMNANTU3NPOBAHHBIM MjlaTaM CUCTEM CUT-
HanM3auum) Yepes NHTepdenc NpukIagHbIx NporpaMm s B3anMoaen-
CTBUS C ApanBepamm aTUx yCTPOMCTB, a JocTyn K IP-ceTu ocywecTBns-
0T Yyepes Socket-nHtepdenc.

BONbLWMHCTBO OMNepaLyMOHHbIX CUCTEM HE MOXET KOHTPONMPOBaTh
pacnpeneneHne BpeMeHu LIeHTPanbHOro npoLeccopa Mexay pasHbiMu
NPOoLLeCCamMu C TOYHOCTbIO, MPEBbILLIAIOLLEN HECKOJIbKO A8CATKOB M-
CEeKyHA, U He MOXeT obpabaThiBaTb 3a TaKoe Xe BpemMsa 6onee ogHoro
npepbIBaHUs OT BHELLHUX YCTPOMCTB. 3TO NPUBOAUT K TOMY, YTO 3aePX-
Ka B NPOABUXEHUN OAHHbIX MeXAy CETEBbIM MHTEPdENCOM N BHELLHUM
YCTPOMCTBOM PEYEBOr0 BbiBOA COCTABNSAET, HE3aBUCMMO OT UCMOJIb3ye-
MO0 anropuTMa KOAMPOBaHUS PEYN, BENIMHMHY TaKOro Xe nopsaka, uim
naxe 6onbLue.

M3 cka3aHHOro crefyeT, 4To BbiOOp OnepaLmMoHHON CUCTEMbI ABNSET-
CSl BaXKHbIM (pakTOPOM, BAUSIIOLLMM Ha OOLLYIO BENINYMHY 3a30ePXKN. YTOo-
Obl MMHNMUM3MPOBATL BANSHME ONePaLLMOHHOM CUCTEMBI, HEKOTOPbIE NPO-
M3BOAMTENN LWNO30B 1 IP-TenedoHOB NCNonb3yoT Tak HadbiBaemble OC
peanbHoro BpemeHu (VxWorks, pSOS, QNX Neutrino n 1.4.), KOTOpbIE
Mcnosb3yloT 60J1ee CNOXHbIE MEXaHU3MbI Pa3fefieHns BDEMEHU MPOLLEC-
copa, AencTeyloLme Takum obpa3om, 4Tobbl obecnednBaTb 3HAYUTEb-
HO Oosiee ObLICTPYIO peakLMio Ha NpepbiBaHUs 1 6onee apdOEKTUBHbIN
0OMeH NnoTokamMm AaHHbIX MexXay npoLeccamm.

Lpyroii, 6onee NnogoTBOPHLIV NOAXOM, — NEPENOXUTL BCE PYHKLNMN,
KOTOpble HEOOXOAMMO BbIMOJHAThL B XXECTKNX BPEMEHHbIX pamMKkax (06MeH
JAaHHBIMN MEXAY pevyeBbIMU KOAEKAMU N CETEBBIM MHTEPDENCOM, Noa-
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nepxky RTP v T.4.), Ha oTOeNbHbIM ObICTPOAENCTBYIIOLLNI cneumannuau-
pPOBaHHbINM npoueccop. Mpr 3TOM Nepechbisika peyveBbiX JaHHbIX OCYyLLe-
CTBNSETCS Yepe3 BblAENIEHHbIN CETEBOW nHTepdenc nepudepmninHoro
YCTPOIiCTBA, a ornepaumoHHasa cnctemMa paboyein ctaHuum noaaepxmea-
€T TOJIbKO aNIrOPUTMbI YNPaBIEHNS COEANHEHUSIMU U MPOTOKOJbl CUTHA-
am3aumn, T.e. 3agadun, oas BbiNMOSHEHUSA KOTOPbIX XXECTKMX BPEMEHHbIX
pamMokK He TpebyeTcsl. ATOT NOAX0A peann3oBaH B niaTtax ajasa npuioxe-
Hui IP-TenedoHun, nponssoanmeix dmpmamm Dialogic, Audiocodes,
Natural Microsystems. 1o Takom >xe TEXHONOr K BbIMOJIHEH W W03 IP-Te-
nedonHum B nnatdopme MNpoTteir-1P, 4To N03B0NMNO 06ECneyYnTb BbICOKOE
Ka4yeCTBO Nepeaayn peyn.

BnuvsHne pxutrep-o6ydpepa

Mpobnema oxmTTepa BECbMa CyLLECTBEHHA B NakeTHO-OPUEHTUPO-
BaHHbIX ceTsx. OTnpaBuTENb PEYEBbLIX MAKETOB NepenaeT nx 4epes duk-
CUPOBAHHbIE MPOMEXYTKN BPEMEHU (Hanpumep, Yepes kaxaple 20 mc),
HO MpY NPOXOXAEHNM Yepes3 CETb 3a4EPXKKM MAKETOB OKa3blBAOTCA HE-
O[MHAKOBbLIMU, Tak 4TO OHM NMPUObLIBAIOT B MYyHKT HA3HaAYeHWs Yepes pas-
Hble MPOMEXYTKM BPEMEHU. DTO UancTpupyet puc. 3.1.

Cetb IP-TenedpoHun

Lno3- Lino3-
oTnpasuTens nony4atenb

UHTepHeT

N~

OTnpasuTens nepeaaet

»
»

t

c Monyyatens npyHMMaeT

»
N — L

>]
]
oot

t

Puc. 3.1 Pasnunuuve nHtepsanos Mmexny
MOMEHTaMM NPUBLITUSA NAKETOB (OKUTTEP)
3agepxka NPOXoXaAeHUs NakeToB No ceTn T MOXeT ObITb NpeacTas-
NeHa Kak cyMmma NoCTOSIHHOW COCTaBnsiowWwel T (BpeMs pacnpocTpaHe-
HUS NOC CPeaHss O/INTENbHOCTb 3a4eP>KKU B O4EPELSIX) U NePEMEHHON
BEJIMYUHBI |, ABNSAIOLENCS pe3ynsTaTom axutrepa: T=T=j.

LnsaToro, 4yToObl KOMNEHCUPOBATL BIMSIHWE OKUTTEPA, B TEPMMHANAax
NCNONb3YeTCs T.H. AKUTTEP-OYyPep. DTOT Bydep XpaHUT B NnamMaTn Npu-
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ObIBLUME MAKeTbl B TEYEHNE BPEMEHU, ONPEOENIEMOro ero eMKOCTbIO
(annHon). MakeTbl, NpUdbIBaOLLME CNULLIKOM NO3AHO, Koraa bydep 3a-
NosIHEH, OTOpackIBalOTCS. VIHTepBasbl MeXAy NakeTaMy BOCCTaHaBIMBa-
IOTCS HA OCHOBE 3HA4YEeHUM BpeMEHHbIX MeTOoK RTP-nakeToB. B dyHKUMN
DKNTTEp-0ydepa 06bIMHO BXOANT 1 BOCCTAHOBIEHME MCXOQHOW o4epen-
HOCTU C/legoBaHUsS NakeToB, €C/IN MPU TPAHCMOPTUPOBKE MO CETU OHU
OKa3aJINCb «MepenyTaHbl».

CnuLkom KopoTkuii Oydpep OyaeT npruBoaUTb K CINLLKOM YaCTbIM MO-
TepPsIM «0M034aBLLUMX>» NAKETOB, a CAULIKOM AJIMHHBIA — K HENPUEMIEMO
OonblUol gononHuTenbHon 3aaepxke. OObIMHO NpeaycMaTpMBaeTcs
OVHamMMyeckasi noacTpoika aavHbl Oydepa B Te4eHe BCEero BpemMeHu
CyLlecTBOBaHUS coeauHeHus. [ns Bbibopa Hanny4Len anHbl UCMosb-
3YI0TCS 3BPUCTUYECKME aNifrOPUTMBbI.

BnusiHne kogeka vi kKosinyecTsa riepegaBaeMsbiX B riakete KaapoB

BObLMHCTBO COBPEMEHHbIX 3D @PEKTMBHbLIX anrOPUTMOB KOAMPOBA-
HUS/0eKoaMPOBaHNA pevyn OPUEHTUPOBAHO Ha nNepenadyy nHoopmMaumm
Kagpamu, a He rnocnefoBaTeslbHOCTbIO KOAOB OTAESIbHbIX OTCHETOB. [1o-
3TOMY B TEYEHVE BPEMEHU, ONpeaensaeMoro 4JIMHOM kaapa kogeka, LOS1XK-
Ha HakanMBaTbCA onpeaeneHHON AJIMHbI N0oC1ef0BaTENLHOCTb LUMPObIX
npencraesfieHnii otcyeToB. Kpome Toro, HEKOTOPbLIM Kogekam HeoOXoaNM
npenBapuTesibHbIA aHann3 60sbLLIEr0 KONYECTBA peveBoi MHdOopMaL MK,
4yeM [0JIKHO coaepXaTbCs B Kaape. OTO Hen3bexHoe BPpeMsl Hakorne-
HWS M NPeaBapUTENbHOIO aHann3a BXoAuT B 0OLLMIA BIO0KET ONUTENbHO-
CTV 3aePXKN NakeTa.

Ha nepBbliii B3NS4, MOXHO Oblfio Obl 3aK/1H04NTb, YTO YEM MEHbLLIE O/N-
Ha Kaapa, TeEM MeHblLe JosXHa ObiTb 3aaepxka. OaHako, kak 6yaeT no-
Ka3aHO HMXe, N3-3a 3HAYUTESIbHOr0 06beMa CNyXebHo MHpopMaunm,
nepenasaemon B RTP/UDP/IP-nakeTtax, nepegadya ManeHbKUxX nopLui
OAHHbIX O4eHb HeaPdEKTMBHA, TaK YTO NPU NPUMEHEHNN KOLAEKOB C Ma-
N0V OIMHOM Kaapa NpuxoauTcs yNakoBbiBaTb HECKObKO KaapoB B OAMH
naket. Kpome TOro, kogeku ¢ 6onbLuen annHom kagpa bonee appexkTmB-
Hbl, MOCKOJIbKY MOTYT «HabNt04aTb» CUrHAJ B TeYEeHne 60NbLUEro Bpeme-
HW W, CNeaoBaTeNlbHO, MOryT 6onee 3addEKTUBHO MOOENMNPOBATbL 3TOT
curHan.

ITU-T B pekomeHgaumn G.114 onpepenun TpeboBaHus K Ka4yecTBy
nepeanayn pedn. OHO CHMTAETCH XOPOLLUMM, ECNIM CKBO3HAs 3a4epXKa Mnpu
nepefadye curHana B ooHy CTOPOHY He npesbiwaeTt 150 mc (puc. 3.2).
CoBpemeHHoe obopynoBaHue IP-TenedoHnn Npu BKIIOYEHUN «CMUHA
K CMuHe» (OBa YCTPOMCTBA — LWI3a — COEAUHAIOTCS Hanpsmyto) BHOCUT
3aaepxky nopsaka 60-70 mc. Takum 06pa3om, ocTaeTcs eLle okosio 90 mc
Ha CeTeBylo 3a4ep>XKy nNpu nepegade IP-naketa oT 0TNpaBUTENS K MYHKTY
Ha3Ha4YeHUs1, HTO FOBOPUT O BO3MOXHOCTM 0OEeCneynTb Npu COBPEMEH-
HOM YPOBHE TEXHONOrMM Nepeaayy peyn ¢ OCTAaTOYHO XOPOLUNM Kade-
CTBOM.
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3apepxka npy nepeaade Yepes CryTHUK |

3apepxka
rpu BbICOKOE
KayecTBe peyn

3apepxka npu GakCuMmnbHoM
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Puc. 3.2 3apepxxka npu nepepaye

ABTOpPaM OTHIOAb HE XOTENOCH Obl, YTOObI y YATATENS CIIOXMNIIOCH BNe-
yatneHme, OyATO BPEMEHHbIE 3aA4EPXKN — MPOBemMa UCKIIOYNTENBHO
IP-TenedoHun. MiMeHHO NoaToMy Ha puc. 3.2 NpUBEaEHbI TakXe Xxapak-
TEPUCTUKN CMYTHUKOBOW Nnepenayun, npu KOTopor TpedbyeTcsa NpuMepHo
250 Mmc gna Toro, 4TOObI CUTHAN AOCTUM CAYTHUKA U BEPHYCS 0O6paTHO
kK 3emne (6e3 yyeTa 3aTpaTt BpemMeHun Ha 06paboTky curHana). Takmum oo-
pa3om, NosiHoe BpeMs 3aaepxxkm npesbiaeT 250-300mc. CornacHo pe-
koMmeHpoaumn G.114, Takaa 3agep>xka BbIXOAUT 3a FpaHuULbl AManasoHa,
npuemMneMoro ass nepenaynm peyun. Tem He MeHee, exXXeHEBHO 3HAUM-
TeNbHOE KONMYECTBO Pa3roBOPOB BEAETCS NO CMYTHNUKOBBIM JIMHUSIM CBSI-
3u. CnepoBaTenbHO, NpreM/IEMOE KQ4eCTBO Peym onpeaenseTcs, npex-
ne Bcero, TpeboBaHMSMM NOb30BaTeNEN.

3.1.2 3xo

deHoMeH axa Bbl3blBaeT 3aTPYAHEHMS NPU PA3roBOPE Uy roBopsLLe-
ro, Ny caywatrouwero. FoBopsaLwMiA CALILUUT C ONPeaeseHHON 3aaeP>XXKon
CBOVi COOCTBEHHbIV rofioc. Ecnu curian otpaxkaeTcs Apaxabl, TO ClyLlato-
LWMA ABaXabl CNbILLUUT PeYb FOBOPSILLLErO (BTOPOW pas — ¢ ocnabneHnem
1 3a4EpP>XXKON).

OX0 MOXET MMETb 3NEeKTPUYECKYIO 1 aKyCTUYECKYIO MPUPOLY.

OrtpaxeHnus BangcrucTeme aBnsioTCs HeoTbemMieMbiM ceoncTeom ThOIT.
MoaTtomy oHU NposiBnsioTCs Npy B3ammonenctaum THOI u IP-ceTein.

C uenbto akoHoMum kabens B TpOIT ana nogxntoHeHns aboOHEHTCKNX
TEPMUHANOB C JABHUX MOP UCMOMb3YTCHA ABYXNPOBOAHbLIE IMHMN, MO
KOTOPbIM peYEBbIE CUIHaNbI NepeaalnoTcs B 0600mMx HanpasneHusx. bonee
TOro, BO MHOInx TeniedoHHbIX CETAX Nepenayda CMrHanoB 060ux Hanpas-
NIEHNI NO ABYM NPOBOAAM UCMOJIb3YETCS N B COEANHUTENbHbIX JINHUSX
Mexay anektpomexaHunyiecknmm ATC [6] (xoTs Tenepb aas opraHusaumm
cBaAsn mexay ATC BCE valle NCnonb3yeTcs pa3aenbHasa nepegaya cur-
HaI0B Pa3HbIX HANPaB/IEHUI, T.€. YHETLIPEXMPOBOAHAS CXeEMa UX Nepeaa-
4yn). Ons pasgeneHns CUrHanoB PasHbIxX HanpaBneHuin B TepMmnHanax abo-
HEHTOB (TenedoHHbIX annapatax) n Ha ATC NpUMeHsTCA NPOCTbie MOC-
TOBbIE CXEMbI, HadblBaeMble andceuctemamm (hybrid). PaboTa aTnx Mmoc-
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TOBbIX CXEM OCHOBbIBAETCS Ha COMIaCcoOBaHNM MMIMEAAHCOB B MJie4ax Moc-
Ta, 04HUM M3 MNJe4 KOTOPOro ABASIETCS ABYXMPOBOAHAasS abOHEHTCKas Nn-
HUS. Tak kKak aBOHEHTCKME NIMHUN MOTYT O4E€Hb CUJIbHO pasnnyaTbCs Mo
CBOMM MapameTpam (aJMHe, guameTpy Xun kabens v T.n.), To A40CTUYb
TOYHOrO cornacoBaHus (Tem 6osiee, BO BCEW NOMOCE NnepeaaBaeMbix 4ac-
TOT) HEBO3MOXHO. BMecTo aToro agMnHmMcTpaums CBS3u BbIHYXAEHA
OPUEHTMPOBATLCS Ha HEKOTOPYIO CPEedHIOn BENNYMHY nMneagaHca s
BCEX aDOHEHTCKMX JIMHUIN CBOEWN HALMOHANBHOW CeTU. DTO NPUBOAUT K TO-
MY, YTO CUrHasbl MPSIMOrO M 0OPATHOr O HanpaeeHNs B 60NbLUNHCTBE CIly-
YyaeB He Pa3aensaTCs NONHOCTLIO, N B AUMCUCTEME BOSHUKAET YacTUY-
HOE OTpaXxeHne CUrHaoB.

Ecnn 3apepxka pacnpoCTpaHeHUs CUrHana B CETU HeBenmka (4To
0ObI4YHO 1 ObIBAET B MECTHbIX CETSX), TAKOM OTPaXKEHHbIM CUrHaA Nonpo-
CTY HE3aMETEH U HE BbI3blBAeT HEMPUATHbIX OLLYLLIEHMA. ECnn 3apepxka
nocturaeT BenuyuHbl 15-20Mc, BO3HUKaeT 9P HEKT «OrPOMHOro nycToro
nomewleHns». MNMpun ganbHenWweM yBenmyeHnm 3aaepXKn cyobekTMBHas
OLIeHKa KayecTBa pa3roBopa pe3ko yxXyALlaeTcs, BMAOTb A0 NOSHON He-
BO3MOXHOCTU NpoaoKaTh beceny.

B pamkax TpOIlN npobnema Takoro axa M3BecTHa C TeX CaMbIX Nop,
Korga tenedoHHas CeTb CTasla HACTOJIbKO NPOTSXKEHHON, YTO 3a4EPXKN
pacrnpocTpaHeHNs CUTHANIOB nepecTanu OblTb HEOLWYTUMbIMU. Bbinn
paspaboTaHbl 1 MeToabl 60pbObl C 3TUM PEHOMEHOM — OT MUHUMU3A-
LMK 3aePXEK MNyTEM COOTBETCTBYIOLLErO MNAAHNPOBAHUS CETU A0 Npu-
MEHEHUS 9X03arpagnTenen n 9XOKOMNEHCAToPoB. Kak Mbl yxe Buaenm
BblLLE, 330€PXKN, CBOMCTBEHHbIE NMpoLeccam nepenaym peymv no IP-ce-
TSIM, TaKOBbI, YTO HE OCTaBMSAIOT BbiIBOpa 1 AenaT MexaHM3Mbl, orpa-
Huumeawowme addekT axa, obsa3aTenbHbIMN B l060M 060pyA0BaAHUM
IP-TenedoHun.

AKyCTM4eCKOE 9X0 BOSHUKAET NPY NOIb30BAHUN TEPMUHAIAMUN FPOM-
KOroBopsiLLeln CBA3M, HE3ABUCUMO OT TOr0, Kakasi TEXHONOM1s UCNOSb3y-
eTcs B HAX o5 nepeaadn nHpopmaumm. AKyCTU4eckoe axo MoxeT obna-
[aTb 3HAYUTENbHOW OJINTENbHOCTLIO, @ 0COBEHHO HEMPUATHLIM GbiBaET
M3MEHEHNE ero XapakTepUCTUK NpU NU3MEHEHUN, HANpPUMep, B3aMMHOIO
PacnonoXeHnss TepMUHaNa U roBopsiLLEro, Unv Aaxe Apyrux niogen B
nomMeLLeHnn. AT 06CTOATENLCTBA AeNat0T NOCTPOEHME YCTPOUCTB ad-
GEKTMBHOI0 NOAABMIEHNSA aKyCTUHECKOr 0 9Xa O4eHb HENPOCTOW 3aJa4ei.

3.1.3 YcTpoiicTtBa orpaHnyeHus aPpPpekToB axa

CyLlecTByiOT ABa TUMNa YCTPONCTB, NpeaHasHa4YeHHbIX 415 orpaHmye-
HWNS BpeOHbIX 9P dEKTOB axa: axo3arpaanTeni u 9Xo0KOMMNeHcaTopbI.

Oxo3arpaguTtenn nosBmMnnck B Hadane 70-x ronos. MNpuHumn ux pado-
Tbl MPOCT U COCTOMUT B OTKJIIOYEHUM KaHana nepenadyu, Koraa B kaHane
npuema npucyTCTByeT peyeBon curHas. Takas TeXHUKa LMPOKO UCMOSb-
3yeTcs B AelleBbix TefledOHHbIX annapaTax C FPOMKOroBOpPSILLIEN CBS3bIO
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TA

2-x NpoBoAHas . peYeBoit akTUBHOCTUN » bunbTp

(speakerphones), ogHako NnpocToTa He obecrnevymBaeT HOPMabHOIO Ka-
yecTBa CBA3U — NepebunTb roBOPSLLEr0 CTAHOBUTCS HEBO3MOXHO, T.€.
CB$3b, MO CYTWN, CTAHOBUTCS MNOJYAYNIEKCHO.

OxoKoMMNeHcaTop — 3To 6osee CNOXHOE YCTPOMCTBO, KOTOPOE MoAe-
JINPYET 3XOCUTHan AN MOCNeAyoLLLErO ero BblHUTaHUS U3 NPUHUMAEMO-
ro curHana (puc. 3.3). 9xo MoaennpyeTcs Kak B3BelleHHasi cymma 3a-
OepXXaHHbIX KOMWIA BXOAHOIO CUrHana uinu, MHbIMu CNoBamMm, kak CBepTka
BXOJHOIO cUrHana ¢ OLLEHEHHOW MMIMYNbCHOW XapakTePMCTMKOW KaHana.
OueHka MMMyNbCHOM XapakKTePUCTUKN MPOUCXOOUT B TOT MOMEHT, Korga
rOBOPUT TOJbKO YAANEeHHbI KOPPECNOHAEHT, AN YEro UCNosb3yeTcs
OEeTeKTop OAHOBPEMEHHOM PEYEBOM aKTUBHOCTM. [10Cne Bbl4UTAHUSA CUH-
TE3MPOBAHHOM KON 3XOCUrHana u3 curHana obpaTtHOro HanpaeaeHns
MOJIy4YEHHbI CUrHaN NoaBepraeTcs HenMHerHom o6paboTke Ans yBenm-
YeHUns CTENEH NoJaBNeHns axa (NoaaBneHne o4eHb CabblX CUTHANOB).

ﬂ _ Bnok HenuHenHon .
o6paboTku H >
CUHTE3MPOBAHHBIA OcTaTo4HbI “
axocurHan axocurHan
P ) . i ! 4-X NPOBOAHBIIA
A : HetexTop |—| ApanTuBHbIii : TPaKkT
Judcuctema ) OIHOBPEMEHHOMN TpaHcBEpCasbHbIN N

nuHns

A

Puc. 3.3 YnpoueHHas 6510K-cxemMa axokoMrneHcaTopa

Mockonbky X0 MOAENVPYETCH TONbKO KaK JIMHEVHbIN peHOMEH, Ntobble
HEeJIMHENHbIE NPOLECCHI HA NYTU €r0 BO3HUKHOBEHWSA MPUBOLSAT K yXyALLe-
HUO PaboTbl 3XOKOMMeHcaTopa. Vicnonb3oBaHve 6onee CNOXHbLIX aNrOpUT-
MOB MO3BOJISIET NOAABMASATL 3X0, NpeAcTaBnsiowee cobom He TONbKO 3a-
[EeP>XXaHHbIM, HO U COBWHYTbLIN MO YaCTOTE CUMHAS, YTO HYaCTO NPONCXOONT
13-3a Hanmum4a B TGOl ycTapeBLLMX YHaCTOTHbIX CUCTEM Nepenayn. Peanu-
3aLms Taknx anropuTMoB Heobxoauma OJ1st yCreLwwHoro GyHKLUMOoHMpOoBa-
HUHA 3XOKOMMEHCATOPOB B TeNIePOHHbIX CETSX Ha Tepputopun Poccun
1 6biBLero CCCP, 1 no3ToMy anropuUTMbl 3XOKOMMEHCALLMM B POCCUIACKOM
obopynoBaHumn IP-TenedoHnm Ha 6a3e UHTeNNekTyanbHOM nnaTtdopMel
MpoTein-1P paspaboTaHbl UMEHHO C y4ETOM CABMra 3xa no yactorte. K npo-
GnemMam TexHMYECKoW peannaaummn obopynoBaHus IP-Tened@oHnm Mbl eLle
BEpPHEMCS B 3aKJIIOHUTENIbHOW rMaBe JaHHOW KHUM.

DOXOKOMMEeHcaTop AOIKEH XPaHUTb aMMANTYAbl 9XOCUIHANOB, 3aaep-
>KaHHbIX HA BPEMS OT HYNS 0,0 MPOAOIKUTENBHOCTM CaMOro A4JINTENbHOIO
NnoaaBsieMOro aXocurHasna. ATo 3Ha4UT, HTO AXOKOMIMEHCATOPhI, paccyu-
TaHHble Ha nofaeneHne Gonee ANUTESNbHBIX 9XOCUIHANOB, TPEOYIOT AN
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3.2

CBOeW peanusaumm 6onbLLero oobema namsaT 1 00NbLLEN MPOU3BOAUTENb-
HOCTU Npoueccopa. Takum 06pa3oM, BbIroAHO NOMELLATbL 9XOKOMMEHca-
TOpPbI «MakCUMasibHO 6JIM3K0», B CMbIC/E 3a€PXKM, K UCTOYHMKY 3Xa.

M0 N3N0XEHHbIM BbiLLE MPUYMHAM 3XOKOMMEHCATOPbl ABNSIOTCS He-
OTbEMNIEMOI 4aCTblO LWNO30B IP-TenedoHnn. ANropmtMbl 9XOKOMMNEH-
cauum peanmayroTcs 00blHHO Ha Base Tex ke LM@PPOBbIX CUTHASbHBIX NMPO-
LLeCCOpPOB, YTO 1 peyeBble KoAeku, 1 obecneyrBaloT NoAaBIEHMNE 3XO-
CUrHaNIoB ANNTENbHOCTLIO 00 32-64 mc. K axokomneHcaTtopamMm TepMn-
HaNI0B rPOMKOrOBOPSILLEV CBS3U NPEAbABASIOTCS ropasno 6onee cTpo-
rme TpeboBaHUS, KOTOPbIE 30EeCb pacCcMaTpMBaTbCs He OyAyT, Tak Kak
npobaema akyCTU4EeCKOro axa He BXOAMT B YACNI0 Npobnem, cneundunye-
ckux ans IP-tenedgoHun.

MpuHuMNBL KoagMpoBaHUS peun

Kak cTano sicHo co BpemeHun n3obpeteHus Anekcangpa benna, ans
Toro, 4ToObl NepenaTth peyb Yepes TenedOoHHYI0 CETb, PEYEBYIO MHPOP-
MaLMIo HY)KHO NPeobpas3oBaTh B aHANIOrOBbIN 351IeKTPUYeckmii curHas. Mpu
nepexofe K LMdpPOoBbIM CETAM CBA3U BO3HMKI1A HEOOXOAMMOCTb NPeot-
pa3oBaTb aHaIOrOBbIN 3NEKTPUYECKNA curHan B uudposon dopmart Ha
nepepatoLlelri CTOpoHe, TO eCTb 3aKOAMPOBATb, U NepeBecTn 0b6paTHO
B aHas10roByto GopMy, TO eCTb EKOANPOBATb, HA MPUEMHOM CTOPOHE.

Mpouecc npeobpa3oBaHMSa aHANIOrOBOr0 PeYeBOro curHana B ung-
pPOBYI0 POPMY HA3bIBAIOT aHA/IN30M U LMPPOBLIM KOANPOBaHNEM PEYU,
a ob6paTHbIV NMPOLLEeCC BOCCTAHOBNIEHUS aHAIOroBOM (POPMbl PEYEBOIO
CuUrHana — CMHTE30M UNU AEKOANPOBAHNEM PEYN.

Llenb nio6oi cxeMbl KOAMPOBAHUS — MOJTY4UTb TaKyto LIMGPOBYIO MO-
cnenoBaTesibHOCTb, KOTOpas TPpedbyeT MUHMMAaNbHOW CKOPOCTY Nepeaa-
41 N N3 KOTOPOM AeKOAEeP MOXET BOCCTAHOBUTb UCXOOHbIN PEYEBOWN CUT -
HaN C MUHVMabHbIMW UCKaXXEHUSIMN.

Mpw npeobpasoBaHMM pevyeBoro cMrHana B undpoByto dopmy, Tak nm
MHa4ve, MMeT MEeCTO ABa npouecca — gnckpetmndauyus (sampling), T.e.
dopMmnpoBaHnE ONCKPETHLIX BO BPEMEHU OTCHETOB aMIiINTyabl CUrHa-
na, n KBaHTOBaHue, T.e. ANCKPeTU3aLns NoJsTly4eHHbIX OTCHETOB MO am-
nauTyne (KooMpoBaHMe HernpepbiBHOM BEINYNHBI — aMMUTY bl — YACIIOM
C KOHEYHOW TOYHOCTbIO). 3TN ABE DYHKLMN BbINOMAHSAIOTCS T.H. aHaN0ro-
umdpoBbIMK NpeobpazoBaTenamm (ALM), koTopble pa3MeLLanTcs B CO-
BpeMeHHbIX ATC Ha nnate abOHEHTCKMX KOMIMIEKTOB, a B C/lyyae nepeaa-
4yn peyu no IP-ceTam — B TepMunHasie rnosib3osBaTtens (KOMnboTepe nnm
IP-TenedoHe).

Tak Ha3blBaeMas TeopemMa OTCHETOB M1aCuUT, YTO aHasIOrOBbIA CUrHanN
MOXET ObITb YCMELIHO BOCCTAaHOBJIEH N3 NOC/Ie00BaTENbHOCTN BbIOOPOK
C 4aCTOTOM, KOTOpas MpeBbIWaeT, Kak MUHUMYM, BOBOE MakCUMasbHYIO
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4acToTy, MPUCYTCTBYIOLLYIO B CNEKkTpe curHana. B TenedoHHbIX ceTax
nosioca 4aCcToT PeYEeBOro CMrHana HaMepeHHo, NoCpPeaCcTBOM crneuyanb-
HbIX PUNLTPOB, orpaHmnyeHa amanasoHom 0.3 — 3.4 kU, 4TO He BNNSAET Ha
pa3bopyMBOCTb Peyn 1 MO3BOJNISET y3HaBaTb cobecenHmka no rosocy. Mo
3TOM NPUYMHE YacToTa AMCKPEeTU3auum Npu aHanoro-undpoBomM npeod-
pasoBaHuK BbiOpaHa paBHow 8kI'L, NpuyeM Takas HacToTa MCNob3yeTcs
BO BCEX TeNeOHHbIX CETSX Ha Hallel nnaHeTe.

= NWHOON

A~ : I

-2
-3
-4
-5
-6
-7

JAnckpetusauns KsaHTOBaHne

Puc. 3.4 [OduckpeTnsauus n kBaHTOBaHME aHanoroBOr0 PeY4eBoro curHana

Mpn KBaHTOBAHMM HENPEPbLIBHAS BENNYMHA OTOOPaXaeTcs Ha MHOXe-
CTBO OMCKPETHbIX 3HAYEHWI, YTO, ECTECTBEHHO, NPMBOAMUT K NOTEPSM
nHdopmaunmn. Ona Toro, 4ToObl 06ecneyYnTb B TaKOW cxeme JocTaTou-
HbIli AMHaMW4YeCKUin ananasoH (CNocobHOCTb NepenaBaTbh 6€3 UcKaxe-
HUI KaK CUNbHbIE, TaK U Cnabble CUrHanbl), ANCKPETHAas aMnanTyaa Cur-
Hana koampyeTcs 12/13-T1 paspsaaHbIiM ABOMYHbLIM YACOM MO JIMHENHO-
MY 3aKOHY.

Mpouecc aHanoro-undpoBoro NpeodbpasoBaHMa NMNOay4Yun, NpuMe-
HNTEJNIbHO K CUCTEMaM CBA3U, HA3BaHNe l/lMI'IyﬂbCHO-KO,LlOBOVI MoAayJisd-
umm (MKM).

YT0o0ObI CHN3UTL HEOOXOAMMYIO CKOPOCTL Nepeaaym GUTOB, MPUMEHSIIOT
HEJIMHENHbIN (norapndMUyYecknin) 3aKOH KBAHTOBaHUS, T.€. KBRHTOBaHUIO
noaBepraeTcyd He amMnNAnTyaa curHana, a ee norapudm. B gaHHomM cnyyae
MMeeT MEeCTO MPOLECC «CxXaTus» ANHAMUYECKOro AyarnasoHa curHana,
a Npu BOCCTaHOBJIEHMN CUIHaNa NPONCXoamT 0OpaTHbI NpoLLecc.

Mocne pnnTenbHbIX U OYpHbIX 4e6aTOB B OTHOLLEHUN 3aKOHOB KOAN-
POBaHWNS CEroaHSA NMPUMEHSIOTCS ABE OCHOBHble pa3dHoBMaHOCTN VKM:
C KOAMPOBaHMEM MO [-3aKOHY 1 1Mo A-3aKOHy. B pesynbstaTe cxatms cur-
Han ¢ aMnanTygomn, kogupyemon 12 — 13 butamm, onncbiBaeTcs BCEro
BOCeMblo butamun. Pasnnyaiotca atn pasHosuaHoctu MKM petanamu
npouecca cxaTuns (1-3akOH KOONPOBaHUSA NPeAnoYTUTENbHEE UCMOJb30-
BaTb NPU Manowr aMnanTyge curHana n npyu Majaom OTHOLUEHUU CUr-
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Han/wym). lcTopuyeckn cnoxmnnock Tak, 4to B CeBepHoli AMepuke mc-
NoJSib3yeTCcs KOANPOBaHME NO [1-3akoHy, a B EBpone — no A-3akoHy. lo-
3TOMY MPU MeXAyHapoaHOM CBA3M BO MHOMMX Clydasx TpebyeTcs npe-
obpas3oBaHue [I-3aKoHa B A-3aKOH, OTBETCTBEHHOCTb 32 KOTOPOE HeceT
CTpaHa, B KOTOPOI NCMONb3YETCS [I-3aKOH kKoaupoBaHus. B o6oux cny-
yasax Kaxabli oTcYeT KkoampyeTcsa 8 butamm, nnnm ogHUM 6anTom, KOTo-
pbIl MOXHO CHYUTaTb 3BYKOBbIM pparMmeHToM. g nepegadn nocneno-
BaATENIbHOCTU Taknx pparMeHTOB HeobxoanmMa NPornyckHasi CoCOOHOCTb
KaHana, paBHas 64 Kbut/c. 910 onpenenseTcsa NpocTbiMm apudpmeTnye-
CKUMW AENCTBUSMU:

4000 'y, 02 =8 000 otcuyeToB/c, 8 000 oTcyeToB/C [18 OMTOB = 64 KOUT/C,

4YTO COCTaBAgEeT OCHOBY Bcen umppoBon tenedoHnmn. MNMockonbky MKM
Oblna NepBOM CTaHAAPTHOM TEXHONIOrME, NOTyYMBLLEN LUMPOKOE NpuMe-
HeHue B UM@PPOBLIX CUCTEMaXxX Nepeaaym, NpPornyckHasi CnocoOHOCTb Ka-
Hana, paBHasi 64 K6ut/c, ctana BCeMMPHbIM CTaHAAPTOM A5 LM POBbIX
ceTell Bcex BUAOB, NPUYeM — CTaHOapToOM, KOTOpbI o6ecneynBaeT ne-
penavy peyu ¢ 04eHb XOPOLIMM ka4ecTBOM. COOTBETCTBYIOLLME MpOoLLEe-
Oypbl KOOVMPOBAHUA N OeKOANPOBaHUS cTaHaapTndosaHsl ITU-T B peko-
meHpaumn G.711.

OpHako Takoe BbICOKOE KayeCTBO nepefayn pevyeBoro curHana (aB-
N{oLLeecd 3TaIOHOM MPU OLLEeHKE KayecTBa APYrnxX CXeM KOOMPOBaHUSA)
DocTurHyTo B cnuctemax MKM 3a cyeT sBHO M30ObITOYHOM, MPY COBPEMEH-
HOM YPOBHE TEXHOJIOMMM, CKOPOCTU Nepeaayn nHopmMaumn.

YT106bI YyMEHbLLINTL NpucyLyio MKM n3obITOYHOCTb U CHU3UTL TPebo-
BaHWS K MOJI0CE NPONyCKaHMs, NocieqoBaTelbHOCTb YNCEN, MOJTyYeHHas
B pe3ynbTaTe NpeobpasoBaHns pe4eBOro aHaJoroBOro curHana B umg-
poByto GopMy, MOOBEPraeTcs MaTeMaTU4eCckM Npeobpas3oBaHUaM, Mo-
3BONIAOLMM YMEHbLUNTb HEOOXOAMMYIO CKOPOCTb Nepeaayun. dtn npe-
06pas3oBaHmS «CblIPOro» LLMGMPOBOro NOTOKa B MOTOK MEHbLLIEN CKOPOCTHU
Ha3bIBAIOT «CXaTuMeM» (a 4aCcTo — KoampoBaHueMm, paccmatpuaa KM
KakK HEKYIO OTNPaBHYIO TOYKY ANs AanbHenLen o6padboTku MHpopmaumn).

CyLiecTByeT MHOXECTBO MOAXOA0B K «CXaTuo» pevyeBor nHdopma-
LLMK; BCE X MOXHO Pa3fenntb Ha TPU KaTeropuun: KoampoBaHue ¢oopmbi
curHasa (waveform coding), kogupoBaHue NcxoaHou nHopmMmalum
(source coding) n rmbpuaHoe koaupoBaHve, NpeacTaBnsaoLlee codbomn
coyeTaHue AByx Npeablayumx noaxonos.

3.2.1 KoauposaHue ¢popmbl curHana

MMnynbCcHO-KOO0BaA MOAynaumus, no cyTu, U npeacTtaBnseT cobomn
cxeMy KoampoBaHma ¢opMbl curHana. OaHako Hac MHTepecyloT 6onee
CIOXHbIE aNropUTMbl, MO3BOJIAIOLLINE CHN3UTL TPEOOBaHNS K N0JI0CE NPOo-
nyckaHus.

PaccmaTtpurBaeMble MeTobl KOANPOBaHUSA GOPMbI CUrHaNa UCMNoJsb-
3YI0T TO 06CTOATENLCTBO, YTO MEXY CNyYaliHbIMU 3HAYEHUAMU HECKOSb-



lNepenaya peyu no IP-cetam 77

Knx cnengywowmx nogpan oTc4eToB CyLLEeCTBYET HEKOTOPAA 3aBUCMOCTb.
MpoLue roropsi, 3Ha4EeHUst COCEQHMX OTCHYETOB OOLIYHO MaJIo OT/IMYaIOT-
€Sl 0QHO OT APYroro. 9T0 NO3BOJISIET C JOBOJIbHO BbICOKOW TOYHOCTbIO
npenckasartb 3Ha4YeHMe Noboro oTcyeTa Ha OCHOBE 3HAYEHMIN HECKOSb-
KX npeallecrtsoBaBLUMX eMY OTCHETOB.

Mpn NOCTPOEHUN aNropPUTMOB KOAVPOBAHUSA Ha3BaHHAsA 3aKOHOMEpP-
HOCTb UCMOJIb3yeTcs ABYMsi crocobamu. Bo-nepBbiX, eCTb BO3MOXHOCTb
M3MEHATb NapamMeTpbl KBAHTOBAHUS B 3aBUCUMOCTU OT XapakTepa CUr-
Hana. B 9Tom cnyyae wwar KBaHTOBaHUS MOXET U3MEHATLCS, YTO NO3BO-
NSieT A0 HEKOTOPO CTEeNeHn CrnaanTb NPOTUBOPEYME MEXY YMEHbLLe-
HUeM Ymcna buToB, HEOBXOANUMbIX 151 KOANPOBAHUS BENNYMHBI OTCHETA
npuv yBeIMYEHUW LLIara KBaHTOBaHUS, U CyXXeHUeM AMHaMUYeCcKoro ama-
rnasoHa Kogepa, Hem3bexHbiM 6e3 agantauun (0 KOTOPOM pedb NonaeT
Huxe). HekoTopble anropmTMbl NpeaycMaTpuBaloT U3BMEeHEeHne napamMeT-
POB KBaHTOBaHWSA MNPUBIM3UTENBHO B pamMkax NMPOU3HOCUMBbIX CJIOrOB,
a HEKOTOpPbIE M3MEHSIIOT LLIAr KBAHTOBAHWUS HA OCHOBE aHan3a CTaTUcTu-
4yeckuMx OaHHbIX 06 aMnANTYaAe CUrHana, noslydeHHbIX 32 OTHOCUTESTIbHO
KOPOTKMIA MPOMEXYTOK BPEMEHM.

Bo-BTOpbIX, CYyLLECTBYET NOAXO0A, HadblBaeMblin Ao pepeHunarbHbIM
KoAMpOBaHNEM VNN JIMHENHbIM rnpescka3aHnem. BmecTo Toro, 4tobbl
KOOMPOBaTb BXOOHOW CUrHaN HENoOCpPenLCTBEHHO, KOAMPYIOT Pas3HOCTb
MeXxAy BXOAHbIM CUMHANOM U «MpeacKa3daHHOM» BEJIMYNHON, BblYUCTIEH-
HOW Ha OCHOBE HECKOJIbKUX NPeablAyLLMX 3HAYEeHWIA curHana.

Ecnu oTcuyeTbl BXOOHOIro curHana o603Ha4mTh Kak y(i), To npeacka-
3aHHOe 3Ha4yeHne B MOMEHT BPEMEHU | NpeacTaBnsaeT coO0Mn NMHEHYI0
KOMOWHALMIO HECKOJIbKMX P NPeablayLLnX OTCHETOB:

y(i)=a,y(i-1 )rayy(i-2)+...+a y(i-p)
rae MHOXWTENN 8, Ha3blBalOTCA KO PULMEeHTaMu NpeackasaHus.

PasHocTb e(i)=y(i)-y(i) »MeeT MeHbLIMI AMHAMUYEeCKWi aManas3oH

1 MOXET KOAMPOBATLCS MEHbLUNM YMCIOM OUTOB, HYTO MO3BOJISET CHU-
3UTb TPeBOBaHUS K NOSIOCE MPOMNYCKaHKS.

OnuncaHHbI MeToA, Ha3blBAETCS JIMHEVIHBIM rpeacka3aHneM, Tak Kak
OH MUCNOMb3YET TONbKO NIMHENHbIE DYHKLUUN Npeablayuimx otcHeToB. Ko-
addUUMEHTbI NpeacKasaHns BblIOMpatoTCs Tak, HTOObl MUHMMMU3MPOBaTb
cpenHekBagpaTn4eckoe 3Ha4eHne olnoku npeackasanus e(i), npm aTom
3Ha4YeHnsa KO3PPULIMEHTOB NBMEHSRIOTCS, B cpeaHeM, Kaxable 10-25 mc.

MpocTenwen (M NnpeacTaBnsOLLEN CEFOAHS, CKOPee, UCTOPUYECKUA
VIHTEPEC) peanusauper nocneaHero noaxoaa BnseTcs Tak Ha3blBaemas
aenbta-moaynsaums (AM), anroputm KOTOpOW NpeaycMaTpmBaeT Koau-
pOBaHMe PasHOCTU MexXay COCeAHUMM OTCHeTaMM CUrHana ToJbkKo Of-
HUM MHPOPMaLMOHHBIM BUTOM, 06ecneyrBas nepenady, Nno CyTu, ToNb-
KO 3HaKa pa3HOCTU.
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Hanbonee coBepLUEHHbIM aITOPUTMOM, MOCTPOEHHbLIM Ha OMNUCaH-
HbIX BbILLE MPUHLMNAX, IBASETCSH anropuTMm aganTMBHOM anddeperHum-
anbHOM NMNYNbCHO-KOAOBOW Moaynaunn (AOVUKM), npeanoXeHHbin
ITU-T B pekomeHaauun G.726. Anroputm npeagycmaTpusaeT GopMupo-
BaHWe curHana owmnobku npeackasaHns 1 ero nocnenyouwee aganTmB-
Hoe KBaHTOBaHMe. CyLLeCTBYET BEPCUs STOro anroputma, B KOTOPOWN UH-
dopMaLMOHHbIE BUTbI BbIXOQHOTO LIMGPOBOro MOTOKAa OPraHM30BaHbl Mo
nepapxm4eckor cxeme, 4To NO3BONISIET OTOPAChIBaTb HAMMEHEE 3HAUYU-
Myto MHdOopMaumio, He yBegomMnsasa 06 3TOM KoAep, M noslydatb NOTOK
MEHbLLEN CKOPOCTU 3a CHET HEKOTOPOro yxyalleHus kadyectsa. [oky-
MeHT G.726 cneunduumpyeT KoaupoBaHue npu ckopocTax 40, 32, 24
n 16 Kbut/c, 4To COOTBETCTBYET nepenaye 5, 4, 3 nnm 2 6UTOB Ha OT-
cyeT. KayecTBo peuun, nepegasaemMoi ¢ ucrnonbsosaHnem AAVKM G.726
npuv ckopocTn 32 KBUT/C COOTBETCTBYET Ka4ecTBY peyun, obecnevynBae-
MOMY alropuTMOM KogupoBaHus G.711.

Mpun poOCTaAaTOYHO XOPOLWNX XapakTtepuctukax anropmtma, AANKM
NPaKkTUYEeCKM HE MPUMEHSIETCA 1S Nepeaayn peyn rno CeTsamM ¢ KOMmyTa-
LMeN NakeToB, Tak Kak 3TOT aifOPUTM O4YEHb YYBCTBUTESNIEH K MOTEPSAM
Lenbix 6,10KOB OTCYETOB, MPOUCXOAALWMM NPU NOTEPSIX NAKETOB B CETU.
B Takux cnyyasx HapyllaeTcs CUHXpPOHM3auma Kogepa u aekoaepa, 4to
NPMBOAMT K KaTaCTPOdUIECKOMY YXYALLIEHNIO KQ4eCTBa BOCNpon3Beae-
HUS peyn gaxe npu Masor BEpoOSTHOCTU NOTepb.

3.2.2 Kopapepbl ucxogHoit uHPopmauum (Bokoaepbl)

n rubpugHblie anropuTMbl

MHorvne MeToabl KOAMPOBaHMS UCMOMNb3YIOT 0COOEHHOCTM YenoBeye-
CKOW peyn, CBA3aHHble CO CTPOEHMEM FON0COBOro annapata. Kogepsl,
B KOTOPbIX PEANU3YIOTCS TakKMe MeTOAbl, HA3bIBAIOT KOAEPaMu UCXOAHOW
nHpopmaLmn nnn Bokogepamu (voice coding).

3BYKUN peyn 06pasdyoTcs Mpu NPOXOXAEeHUN BblObIXaeMOro BO3ayxa
Yyepes rosIoCOBOM annapar YenoBeKa, BaXXHENLUNMY N1eMeHTaMm KOTOPO-
ro ABNSIOTCA A3bIK, HEOO, ryObl, 3yObl M FONIOCOBLIE CBA3KW. B popmmpoBsa-
HVM TOrO NI MHOIO 3BYKA Y4aCTBYET Ta UM MHAS YaCTb 3TUX NIEMEHTOB.
Ecnun 3ByK popMmpyeTcs € y4acTneM rosloCoBbIX CBA30K, MOTOK BO3ayxa
N3 NIErknx BbI3blBaeT X konebaHune, HTo NopoXaaeT 3BYKOBOW TOH. MNocne-
[oBaTeNIbHOCTb GOPMUPYEMbIX TaKMM 06pa30M 3BYKOB COCTaBNAET TOHO-
BY!IO peyb (U1 TOHOBbIV CerMeHT peun). Ecnuv 3Byk dopmmpyeTcs 6e3 yya-
CTUS CBA30K, TOH B HEM OTCYTCTBYET, M NOC/1Ie00BaTEIbHOCTb TakMX 3BYKOB
COCTaBNSAeT HETOHOBYIO PeYb (HETOHOBbLIV CErMeHT peyn). CnekTp TOHO-
BOrro 3ByKa MOXET ObITb CMOAENMPOBaH NyTeEM Nogayn crieumanbHbIM 06-
pa3oM cHOpPMMPOBAHHOIO CUrHana Bo30GyXAeHMs Ha BXon, LnMdpoBoro
dunesTpa c napameTpamu, onpeaensiemMbiMy HECKONbLKUMUY OENCTBUTESb-
HbIMU KO3dduULmeHTamun. CnekTp HETOHOBbIX 3BYKOB — MPaKTUYECKM paB-
HOMEPHbIN, HTO 0OYCIOBIEHO UX LLYMOBbLIM XapaKTepOoM.
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B peanbHbIx peyeBbix CUrHanax He Bce 3BYKM MOXHO YETKO pa3aenTb
Ha TOHOBbIE N HETOHOBbIE, @ NPUXOOUTCS MMETb A0 C HEKMMU nepe-
XOOHbIMW BapuaHTamu, 4TO 3aTPyQHSET CO30aHMe alrOpPUTMOB KOANPO-
BaHus1, obecneymBaloLLMX BbICOKOE KQ4eCTBO Nnepenaym peyr npu H13-
KOW CKOPOCTM nepeaaqn nHpopmaumn.

Puc. 3.5 unnioctpurpyeT onmcaHHyto YNpoLLEHHYIO MOAeNb PYHKLMO-
HMPOBaAHWS rOSIOCOBOro TpakTa YenoBeka. PaboTa kogepa, cornacHo Ta-
KO MOOEenun, COCTOUT B TOM, YTOObI, aHaNnn3mpysi 6510K OTCHETOB Pe4eBO-
ro curHana, BblMMCIUTbL NapaMeTpbl COOTBETCTBYIOLLEro dunsTpa 1 na-
pamMeTpbl BO3OY>XAEeHUS (TOHOBbLIN/HETOHOBbLIN CErMEHT peyn, YyacToTa
TOHQ, FPOMKOCTb M T.4.).

ToHoBas
peyb
FeHepatop *

MMMYbCOB
BO30YXAEHNS
PunbTp,

N MMUTUPYIOLLLNIA ;

CBOIACTBA r0J10COBOr0 .
TpakTa BbixogHom
I'enepatop 6enoro peyeson curHan
wyma
MegnneHHoe namexexne

napameTpoB dunbTpa
HeToHoBas  grpaxaer pyHKMOHMpOBaHUE

peyb rof0CcoOBOro TpakTa

BbICTPO MeHsoWMncs
curHan Bo3byxaeHus

Puc. 3.5 Mopaenb GyHKUMOHNPOBAHNS FOJIOCOBOI0 TpakTa

OnuncaHHbIM NPUHLMA KOOMPOBaHUSA nonyy4mn HadeaHue LPC (Linear
Prediction Coding — kogupoBaHue ¢ NMHEerHbIM Npeacka3daHneM), no-
CKOJIbKY LleHTPasIbHbIM 3/1IEMEHTOM MOLESIN F0JIOCOBOIro TpakTa ABNdeT-
CS NIMHENHbIN GunbTP. Hanbonee N3BeCTHbIN CTaHAAPTHBIN anropuTMm, No-
CTPOEHHBI MO ONUCaHHOMY MPUHLMMY, Obl1 CTaHAAPTU30BaH MUHUCTEP-
cTBOM 000pOoHbI CLUA noa HazsaHnem LPC-10, roe uncno 10 cooTBeTCT-
BYET KONMYeCTBY KO3 PUUMEHTOB punbTpa. [aHHbln kogep obecneyu-
BaeT O4eHb HN3KYIO CKOPOCTb Nepeaayn nidopmauum 2.4 Kéut/c, ogHa-
KO Ka4yeCTBO BOCIMPOM3BOAMMbIX PEYEBbIX CUIHA/IOB OCTaBJIAET XeNaTb
Ny4Wero n He ygosneTsopsieT TpeboBaHNAM KOMMEPYECKOW pPeyeBoi
CBSA3U — PeYb HOCUT APKO BbIPAXEHHbI «CUHTETUYECKNI» XapakTep.

Kak y>xe oTMe4anocb, anropntMbl KOAMPOBaHUS GOPMbI CUrHaNa oc-
HOBaHbI HA HANTNYM KOPPENSILIMOHHbBIX CBA3EN MexXay OTCYeTaMu CUTHa-
na, KOTopble AaT BO3MOXHOCTb IMHENHOro npeackasaHus. B coyeTta-
HUUM C aJanTUBHLIM KB2HTOBAHMEM 3TOT NOAXOL, NO3BOASET 06eCneynTb
XOpoLlee Ka4ecTBO peyun nNpu cKOpoCTu nepegadyn 6UToB rnopsaka
24-32 Kéut/c. LPC-koaepbl (BOKOAEPHI) UCMONb3YIOT MPOCTYIO MaTeMa-
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TUYECKYIO MOIE/b FOJIOCOBOMO TPakTa 1 MO3BOAOT UCMONb30BaTh O4EHb
HU3KMe ckopocTn nepenadn nHpopmaumm 1200-2400 6UT/C, 0AHAKO Lie-
HOW «CUHTETUYECKOro» XapakTepa peyun.

MbpuaHble anropnTMbl KOANPOBAHUS N anropmUTMbl TUMNa «aHan3
nyTem cuHte3a» (ABS) npencTtaBnsioT coOOOM MOMNbITKM COBMECTUTb MO-
JNIOXUTENbHbIE CBOWCTBA ABYX OMUCAHHbIX BbIlLE OCHOBHbIX MOAXOA0B
M CTPOUTb 3P DEKTUBHBIE CXEMbI KOOMPOBAHUS C ANANA30HOM CKOPOCTEN
nepenayn 6utos 6-16K6uT/C.

BaxHoe oTinymne koaepos Takoro Tmna COCTOUT B TOM, YTO B paMKax
3TUX aJITOPUTMOB HET HEOOXOAMMOCTU NPUHMMATL PeLLlEeHME O TUMe BOC-
NPOV3BOAVMOro 3ByKa (TOHOBbI MU HETOHOBLIN), TaK Kak npegycmar-
puBaloTCs creunasbHble Mepbl 4J1 KOAMPOBaHWS CUrHana owmnbku no-
cle npoxoxaeHus Bo3byxaeHus Yepes LPC-dunbTtp. Hanpumep, curHan
oWnBKM MOXET OblTb 3aKOAVMPOBAH MO aNroOpPUTMy, aHalorM4yHoOMy
AONKM, 4yTo 06ecneynT BbICOKYIO TOYHOCTb ero nepenayn. ABS-koaepsbl
He MOryT BbITb CTPOro knaccudurumMpoBaHbl kak Kogepbl GopMbl CUTHA-
Na, 04HaKOo peasibHO Lesbio NpoLeaypbl MUHUMM3aLIMK oLunbkn (puc. 3.6),
T.€. Pas3nn4mna Mexay BXOLHbIM Y CUHTE3MPOBAHHLIM CUrHanamu, 9Bs-
eTCsl CUHTE3 Ha BbIXOAEe Koaepa curHanos, popma KoTopbix Hanbonee
6nuska k dopmMe BxoaHbIX. ABS-gekonep sBnsieTcs Maso 4acTbio koae-
pa 1 04eHb NPOCT (puc. 3.7).

BxoaHow
peyeBon curHan
'eHepartop
BO36yXxaatoLero > dunbTp cMHTE3a [P
curHana -
A
MuHumnsauns L BaselumBatowmin
oLINBKM i dunLTp
Puc. 3.6 YnpouleHHas 6nok-cxema ABS-koaepa
BbixogHowm
peyeBon curHan
'eHepaTop
BO30Yy>XJatoLLEro dunbTp CMHTE3a |——P

CurHana

Puc. 3.7 YnpouieHHas 650k - cxema ABS - nekopepa
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3.2.3 Mpoueccopbl uLMPPOBOI 06PadOTKM CUrHAIOB AJisl Pe4YEeBbiX KOAEKOB

Y3K0MNon0CHOMY KOAVPOBAHWIO PeYEBbIX CUrHANO0B A0POry Ha PbIHOK
KOMMepPYeCKnx I'IpVIJ'IO)KGHVIVI OTKPbI1O Pa3BUTUNE MUKPOIJTIEKTPOHUKN U,
B 4YACTHOCTW, NOSIBIEHWE OEeLIEBbIX NPOLLECCOPOB LMdPOBO 06paboTkum
curnanos (DSP - Digital Signal Processor) B MHTerpasbHOM UCMOSTHEHUN.
o aToro ungposas 06paboTka CMrHanoB (B TOM YMCHE, Y3KOMONOCHOe
KOAMpOBaHue peyn) Obina yaenom pa3paboTymkoB annapaTtypbl 415t HY>A,
apMuu 1 cneucnyxo.

Mpoueccopbl DSP nmetoT apxnuTekTypy, ONTUMU3UPOBAHHYIO A1 Bbl-
MOJIHEHNA OnepaLmnii, KOTOPbIE XapakTePHbI 4S5 TUMUYHBLIX anropuTMOB
06paboTkn curHanos. B kayecTBe NpMMEpPOB Takux onepalmini MOXHO
Ha3BaTb YMHOXEHME C HAKOMIEHNEM, a TaKKe BbIOOPKY OrnepaHaoB ¢ OuT-
VIHBEPCHOW agpecaumnein, He0OXoAMMYO )15 BbINOJIHEHMSI ObICTPOrO npe-
obpasoBaHua Oypebe.

ApxutekTtypa npoueccopoB DSP yacTo xapakTepusyeTcs Hannimem
HECKOJIbKUX BbIYMCUTENbHbBIX BI0KOB, 06eCneyrBaloLmxX BbINOIHEHNE
OHOBPEMEHHbLIX Onepauuii B 0gHOM TakTe paboTbl npoueccopa. Ans
3arpysKku BblHUCIUTENbHBIX 6JI0KOB AaHHbIMW NpeaycMaTpmMBaeTcs He-
CKOJIbKO LLIWH Nepeaayn AaHHbIX ¥ MHOMOMOPTOBAas NaMsTh AaHHbIX. s
YBEJIMYEHNS MPON3BOANTENBHOCTU NAMSATb MHCTPYKLMIA M NaMATb JAaHHbIX
pasaeneHbl, a 4OCTYMN K HAM OCYLLIECTBASETCS TAKXKe NO Pa3AebHbIM LLM-
HaMm. [Ina npoueccopoB DSP xapakTepHO MCNonb30BaHNE MHCTPYKLUUN
YBEJIMYEHHOW OIVHBI, COAEPXALLMX NONSA AN1K ynpaBieHNs BCEMU BblYNC-
INTENbHbIMN B10KaMMU.

®unsunyeckn npoueccopbl DSP BbINOAHAIOTCS B BUAE MHTErPasbHbIX
MMKPOCXeM, CoaepXaLLyxX B OAHOM KpucTasnsie 94p0 npoueccopa, naMaTb
1 nepudepuiiHsle ycTtponcTea ans obmeHa nHdopmaumen. Hannume
BCTPOEHHOW namMaTn obecneymBaeT ObICTPbLIN AOCTYN S4pa K ee coaep-
XUMOMY AJ19 NONyYeHU MakCUManbHOM NPON3BOANTENTbLHOCTH.

CyliecTtByeT MHOXECTBO Mogudukaumen npoueccopos DSP, pasnu-
YaloLLMXCA NPOM3BOANTENBHOCTLIO, 06bEMOM NamMaTu, NoTpebnsemoi
MOLLIHOCTbI0. B 06opyaoBaHum IP-tenedoHnm Ncrnonb3yoTcs AeLleBbie
NpPOLECCOopPbI CO CPeAHEN NPON3BOANTENBHOCTLIO 1 Manon NnoTpebnse-
MOI MOLLHOCTbIO, OPUEHTUPOBAHHBIE HA peanu3aunto Manoro 4ymcna
(eonHULLLI) KaHaNoB 06pPaboTKM peyeBor MHGOPMaLVM U MPUMEHSAEMbIE,
B OCHOBHOM, B COCTaBe TePMUHasIbHbIX YCTPOMCTB, AU MOLLHbIE BbICO-
KONPOM3BOANTESIbHbIE MPOLECCOPbLI, OPUEHTUPOBAHHbLIE HA MHOrOKa-
HabHblE (OECATKN KaHANoB) NMPUIOXEHUS 1 UCMONb3yEMbIE B COCTaBe
Takux rpynroBbIX YCTPOUCTB Kak MHOrokaHasbHble wno3bl IP-Tenedo-
HUK, noakntodaemsble K TpOIT no umppoBbIM TpakTam E1.

OpHMMK 13 caMbix U3BECTHbIX NponasoauTtener DSP aengaoTca dup-
Mbl Texas Instruments (www.ti.com), Analog Devices (www.analog.com),
Motorola (www.motorola.com), Ha canTax KOTOPbIX MOXHO MOJAY41UTb A4O-
MONTHNTENbHYI0 MHPOPMaLMIO 0 HoMeHkaType DSP 1 06 nx npumeHeHnu.

6. B.C. lonbawTeiH
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O60pyanosanve NPOTEN-IP ncnonbayet DSP ¢ AMLEH3NPOBaHHLIM Y OA-
HOI N3 BeayLUMX B AaHHOW 061acT GUpM NporpaMMHbIM 06ecnedyeHnem,
peannayoLmmM HeobxoauMble anropuUTMbl (peyeBble Kogeku, gpakc, Mo-
nem). 3T0 No3BOJINIIO, ONMPAsCb Ha CYLLLECTBYIOLLNI OMbIT, PE3KO COKpa-
TUTb BPEMS BbIXOAa 000PYA0BaHNS Ha PbIHOK. KpomMe Toro, B LaHHOM Cy-
Yyae MCKITIYaeTCs Tpyaoemkas n oauTenbHasa npoueaypa ImueH3npoBa-
HUSI aNrOpPUTMOB peyeBbIx koaekoB (G.723.1, G.729), TpebytoLLasn 3Ha4m-
TeJbHbIX €AMHOBPEMEHHbIX PUHAHCOBLIX 3aTpaT. [0 TakoMy Xe NyTn nayT
1 BeOyLwme MmpoBble nponssoguTtenn obopynosaHus VolP (Cisco, Dialog-
icuap.), nMueH3npys nporpaMmmMmHoe obecnedeHmne DSP y komnaHuii, cne-
LMaNU3NPYIOLLIMXCS UMEHHO B 3TOI 061aCTU, U KOHLEHTPUPYS CBOW CUJbI
Ha peanusaummn Tex yHKUUI, KOTOpble TPAaANLMOHHO 0becneYmBatoT AaH-
HbIM MPON3BOAMTENSIM 000PYA0BAHMS TEXHONOMMYECKOE NNAEPCTRO.

3.2.4 OCHOBHbI€ aNIrOPUTMbl KOAUPOBAHUSA pPeuu,

ucnonb3yemsie B IP-tenedpoHnn

B nepByto ouepeab HEOOBXOANMO MOHATb, KAKUMU KPUTEPUSMU HY>KHO
PYKOBOACTBOBATLCS NPU BbIOOPE «XOPOLLEro» Kogeka A UCrnosib30Ba-
Hua B IP-TenedoHun.

Ucnosib3oBaHme rosocsl rporiycKkaHvs KaHasa

CkopocCTb nepegaymn, KOTOPyo NpeaycMaTprBaloT MMEIOLLMECS CEro-
[OHS Y3KOMOJIOCHbIE KOAeku, nexuT B npenenax 1.2 — 64 Kéut/c. EctecT-
BEHHO, 4TO OT 3TOro napamMeTpa npPsiMo 3aBUCUT Ka4eCTBO BOCIMPOU3BO-
oMo peyn. CyLecTBYeT MHOXECTBO NoaxoA0B K npobneme onpeaene-
HUs KayecTBa. Hanbonee LMpoKO NCMOSb3yeMblii NOAX0d 0nepupyeT OLLEH-
kot MOS (Mean Opinion Score), koTopas onpeaenseTcs Anas KOHKPETHO-
ro Kogeka Kkak cpefHss oLeHka kadecTsa 60J1bLLOM Fpynmno cnywartenemn
no NATMbGanbHON WKane. [1ns NpocnyLwmBaH1s akcnepTam NpeabaBsioT-
CSl pa3Hble 3BYKOBble pparMeHTbl — Peyb, My3blka, Peyb Ha GPOHE passny-
Horo wyma 1 T.4. OLEeHKM MHTePNPEeTUPYIOT CrieaylowymM 06pa3om:

e 4-5 - BbICOKOE Ka4yeCTBO, aHaJIOrM4YHO Ka4yeCcTBY nepemadyn peyu
B ISDN, unu ewe BbiLLE;

e 3.5-4 - kavectBo TdOI (toll quality); aHanornyHo Ka4ecTBy peyu, ne-
penaBaemoi ¢ nomolbio kogeka AANKM npu ckopoctn 32 KouT/c.
Takoe ka4ecTBO 0ObIHHO 0becrneyrBaeTcs B 60/bLUMHCTBE TENedOH-
HbIX Pa3roBopoB. MobubHbie ceTn obecneymBaloT Ka4eCTBO YyTb
Humxe toll quality;

e 3-3.5 - kayecTBO peyn, No-NpexHeMy, yooBNEeTBOPUTENBHO, OAHAKO
ero yxyaLeHune SsBHO 3aMeTHO Ha CNyX;

e 2.5-3 - peyb pa3bopymBa, 0gHaKo TpedyeT KOHLLEHTpauumM BHUMA-
HUS 018 NOHMMaHKS. Takoe ka4yecTBO 0ObIMHO 06ecneynBaeTcs B CUC-
TeMax CBA3M CMeLmManbHOro NPUMEHeEHNS (HanpuMep, B BOOPYXXEHHbIX
cunax).
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B pamkax cyliecTtByowmx TexHonorun kadectso TpOI (toll quality)
HEBO3MOXHO 0OecrneyunTb Npu CKOPOoCTSax meHee 5 Kéut/c.

lNonasneHune nepuonos monadaHus (VAD, CNG, DTX)

Mpwv ananore oaMH ero y4acTHUK FOBOPUT, B CPeAHEM, TOJbKO 35 npo-
LLeHTOB BpeMeHu. Takum 06pas3om, ecyiv NPUMEHUTb anropuTMbl, KOTO-
pble NO3BONSAT YMEHbLNTL 06bEM MHDOPMaLMK, NepesaBaeMoil B ne-
prodbl MOJTHaHNA, TO MOXXHO 3HAYUTEJIbHO CY3UTb H806XO,EI.VIMYIO noJsiocy
nponyckaHus. B AByCTOPOHHEM pa3roBope Takme Mepbl MO3BOSAOT 40C-
TMYb COKpaLLeHus obbemMa nepenasaemMoit nHdopmaummn oo 50%, a B pe-
LleHTpan30BaHHbIX MHOMr0aAPECHbIX KOHDEPEHUMAX (3a cHET O0MbLLEro
KONIM4ecTBa roBopsLLMX) — v 6onee. HeT HUKAKOro CMbIC/ia OpraHM30BbI-
BaTb MHOroaapecHble KOHMEPEHLMM C YACIOM y4acTHUKOB 6osbLue 5-6,
He noaaBndd nepmnogbl MON4aHUA. TexHonoruda noaaBneHnda Taknx nepmo-
OB UMEET TPU Ba’KHble COCTaBdloLLMeE.

Hy>XHO OTMETUTb, 4TO OnpeaefieHme rpaHunL, nay3s B peym O4eHb Cylle-
CTBEHHO 419 9P DEKTUBHON CUHXPOHN3ALMN NepeaatoLen 1 npuemMHom
CTOPOH: MPUEMHNK MOXET, HE3HAYUTESIbHO N3MEHSSA AJINTENIbHOCTU nay3,
NPOM3BOANTb MOLACTPOMKY CKOPOCTWU BOCMNPOU3BEAEHNA ANA KaXA0ro
OTOENIbHOro ceaHca CBSA3U, YTO UCKIoHaeT HEOOX0AMMOCTb CUHXPOHM-
3aumn TakTOBbIX FEHEPATOPOB BCEX ANIEMEHTOB CETU, KakK 3TO UMEET Me-
cto B THOT.

Jetektop peyeori aktuBHocTy (Voice Activity Detector — VAD) Heo6-
X0OMM AN1s onpeneneHns nepruoaoB BPpeEMEHU, Koraa Nob3oBaTesb ro-
BopuT. eTtekTtop VAD gonkeH obnagaTte ManbiM BPEMEHEM peakLUumn, 4TO-
Obl HE fONyCcKaTb MOTEPb HAaYasIbHbIX C/IOB U HE ynyckaTb 6ecnofie3Hble
dparmMeHTbl MOJTHaHUS B KOHLLE MPeasIoXeHUI; B TO Xe BpeMst AETEKTOP
VAD He nonxeH cpabaTtbiBaTb OT BO3AENCTBUS POHOBOIO LyMa.

Hetektop VAD oueHMBaEeT 3HEepruno BXOgHOro curHana u, ecnv oHa
npeBbILLAeT HEKOTOPbIV MOPOT, akTUBU3UPYeT nepeaady. Ecnn 6bl netex-
TOp oTOpPAackiBan BCO MHDOPMAaLMIO 0 MOMEHTA, NoKa 9Heprus curHana
He cTana Bbille nopora, To Nponcxoanno dbl oTpesaHne HavyasbHOM Yac-
TN nepuoga akTMBHocTU. Moatomy peannsaunm VAD TpebytoT coxpaHe-
HWS1 B MaMSATU HECKONbKUX MUNITMCEKYHI, MHDOpMaLMK, HTOObI UMETb BO3-
MOXHOCTb 3anyCTUTb Nepegayy Ao Havana nepruoga akTMBHOCTU. OTO yBe-
JINYMBAET, B HEKOTOPOW CTENEHN, 3a4ePXKKY MPOXOXAEHNS curHana, oa,-
HaKO ee MOXHO MUHUMN3NPOBAaTb UM CBECTU K HYJ/TIO B Kogepax, pado-
TawLwmx ¢ 610KaMm OTCHETOB.

lMNogaepxka npepsieucTovi nepepayun (Discontinuous Transmission —
DTX) no3BonsieT koaeky nNpekpaTuTb rnepegadvy naketoB B TOT MOMEHT,
korga VAD obHapyxun nepuog MmonyaHus. Hekotopble Hanbonee cosep-
LLeHHble KOLEePbl He NpekpaLLatoT rnepegady nojaHOCTbIO, a NepexoadaT B
pexum nepegaym ropasno MeHbLLero oo6bema nHdopmMaumm (MHTEHCUB-
HOCTb, CNeKkTpasibHble XapakKTEPUCTUKIN), HY>XXHOW 151 TOrO, YTOObI AeK0o-
[ep Ha yaaneHHOM KOHLLe MO BOCCTAHOBUTbL (POHOBbIN LLYM.
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leneparop kompopTHoro wyma (Comfort Noise Generator — CNG)
CNYXXWUT ANs reHepaumm GOoHOBOro WwymMa. B MOMEHT, koraa B peyu akTuB-
HOro yyacTHMka 6ecefibl HA4MHAETCA NepmMoa MoTHaHUS, TEPMUHATbI CITy-
LIAKOLLMX MOTYT MPOCTO OTKJIIOYUTbL BOCNpon3BeaeHme 3syka. OgHako aTo
ObIN10 66l HEpa3yMHO. Ecnn B Tpybke BO3HMKAET «rpoboBas TULLMHA», T.e.
$OHOBBIN LWYM (LUYM YNNI U T.A.), KOTOPbI Obl CNbILLEH BO BPEMS pas-
roBopa, BHE3AMNHO MCYE3aeT, TO CIYLLAIOLLEMY KaXETCsl, YTO COeaVHEHME
Mo KakKMM-TO MPUYMHAM HaPYLUUIOChb, U OH 0ObIYHO HAYMHAEeT cnpaLuu-
BaTb, C/LILLUNT NI €ero cobeceHuK.

leHepaTop CNG nossonsieT nsbexarb TakMx HENPUATHbIX 3PPEKTOB.
MpocTeiiluve Kogekn NPOCTO NpekpaLlalT nepeaady B nepuoa Monda-
HUS, 1 OeKoaep reHepupyeT Kakon-nnobo LWyM C YPOBHEM, PaBHbIM MUHU-
MasibHOMY YPOBHIO, OTMEYEHHOMY B NMepuo, pe4eBoi akTMBHOCTU. Bo-
nee coeplueHHble koaekn (G.723.1 Annex A, G.729 Annex B) nmeioT Bo3-
MOXHOCTb NPEeA0CTaBNSATb yaaNieHHOMY Aiekoaepy MHDOoPMaLIMIO A1 BOC-
CTaHOBEHUN LyMa ¢ napameTpamMn, 6JM3KUMKU K pakTuiyeckm Habsto-
OaBLIvMcst.

Paamep kagpa

BonbLUIMHCTBO Y3KOMOJIOCHLIX KOAEKOoB 06pabaTbiBaeT peyeByto MH-
dopmaumio 61okamMu, HasbiBaeMbIMU kagpamu (frames), n UM HeobXxo-
OVMO NPOU3BOANTL NPeABapUTENbHBIN aHanM3 OTCYETOB, CleayloLMX
HenocpeacTBEHHO 3a oTcyeTaMu B By10Ke, KOTOPbIA OHW B A@HHBINA MO-
MEHT KOOUPYIOT.

Pasmep kagpa BaxeH, Tak kak MUHUMaIbHas TEOPETUYECKN JOCTU-
XMUMas 3agepxka nepegadm nHpopmMauum (anroputMmyeckas 3agepx-
Ka) onpeaenseTca CyMMO 9TOro napamMmeTpa 1 afnHbl bydpepa npenpa-
pUTENbHOro aHann3a. B oeincTBnTEeNbHOCTM NPOLLECCOPbI LIMPPOBOI 00-
paboTKN CUIrHaNOB, KOTOPbIE BbIMOJIHAIOT aITOPUTM KOOUPOBAHUSA, UMe-
0T KOHEYHYIO MPOM3BOANTENBHOCTb, Tak YTO peasibHas 3afepxxka CUrHa-
na 6onblle TEOPETUYECKON.

MoxHO, ka3anock 6bl, 3aK/IOYNUTbL, YTO KOAEKN C MEHBLUMM pa3MepoMm
Kazpa siydLle B CMbICSIe TaKOro BaXXHOI0O KpUTEPUS Kak MUHUMN3aLums 3a-
nepxku. Ecnu, ogHako, y4ecTb, YTO NPOUCXOANT NpU nepenade nidopma-
LMK MO CETU, TO Mbl YBUOUM, YTO K Kaapy, COOPMMPOBAHHOMY KOLEKOM,
[06aBNSETCS MHOXECTBO JOMNOSIHUTENBHOM MHpOpMaummn — 3aronoeku IP
(20 6aimToB), UDP (8 6ainTtoB), RTP (12 6aiiToB). ns kogeka ¢ AIMTenbHO-
cTbto kagpa 30 MC nocklika Takmx KaapoB Mo ceTu npueesna 6bl K nepeaa-
ye n36bITo4HOM MHDOPMaLMM co ckopocTbio 10.6 kKBuT/c, 4To NpeBbILWaeT
CKOPOCTb Nepeaayun pevyeBoii nHidopmMaumm y 60bLLIMHCTBA Y3KOMOo0C-
HbIX KOOEKOB.

Mo3aTomy 0ObIYHO NCMOJIL3YETCS NEepPechlsika HECKObKNX KaapoB B Na-
KeTe, NP1 3TOM UX KOJIMYECTBO OrPaHMY€HO MaKCUMasbHO 40MYCTUMOW
3a0epXKoi. B 60sbLUNHCTBE CrlydaeB B O4HOM NakeTe nepenaetcs oo 60
MC pedeBon nHpopmMaunn. Yem MeHbLLIe ASINTENIbHOCTb Kaapa, TeM 00/b-
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LLIe KaapoB MNPUXOAMUTCSA YNaKoBbIBATb B OAWH NakeT, T.e. 3aAep>Xka onpe-
0enaeTcs BOBCE He ANIMHOM Kaapa, a NpakTU4YecKkn npuemMnemMmbsiM oobe-
MOM MOJIE3HOM Harpy3ku B nakeTe.

Kpome Toro, koaekm ¢ 6onbluein anHon kaapa donee apdPpeKTnBHbI,
Tak kak 34eCb AENCTBYET OOLLMIA MPUHLMM: YeM A0J1blLUE HAbNI0AAEeTCA AB-
NeHne (peyeBo curHan), TemM ny4llie OHO MOXET ObITb CMOAENNPOBAHO.

YyBCTBUTE/ILHOCTbL K MOTEPSIM KaL4PO0B

MNMoTepu NakeToB ABNAOTCA HEOTLEMIEMbIM aTpMbyToM IP-ceTeli. Tak
KaK nakeTbl coaepxar kaapbl, COOPMUPOBAHHbIE KOAEKOM, TO 3TO Bbl-
3bIBae€T NoTepu kaapoB. Ho noTepu nakeToB 1 NOTEPU KAAPOB HE
06s3aTeNlbHO HaNpPsSIMy CBSI3aHbl Mexay CoOO0W, Tak Kak CyL,eCcTBYOT
noaxoAbl (Taknme Kak NpUMeHeHne KOO0B C UCMpaBieHMeM OLNOOK —
forward error correction), N03BONSOLWLME YMEHBLUNTD YACSIO NMOTEPSIH-
HbIX KaA,pOB NPV JAaHHOM YMCre NOTEPSHHbIX NakeToB. TpebyoLwasaca ons
3TOro JonoJIHUTENbHAS cnyxebHas MHDOopMaLms pacnpenenseTca me-
XAy HECKONbKUMU NakeTamu, Tak Y4TO Npu NOTeEpEe HEKOTOPOro Yymcna
nakeToB Kaapbl MOTyT OblTb BOCCTAHOBJIEHbI.

OpnHako MonoXuTenbHbl 3ddeKkT OT BBEAEHUS U3ObITOYHOCTU ANs
60pbLObI C MOTEPSMM NAKETOB HE CTOJb JIENKO AOCTUXMM, MOCKOJIbKY MO-
Tepu B IP-ceTax nponcxoadaTt navykamm, T.e. 3Ha4UTENbHO 6onee BepoaT-
HO TO, 4TO OyAeT NOTEPSIHO cpa3dy HECKOJMIbKO NMakeToB NoApPsAd, YEM TO,
YTO NMOTEPSIHHbIE NAKETbI PacCnpenenaTcs B MOCAeA0BaTENIbHOCTY Nepe-
[AHHbIX MaKeToB MO OAHOMY. Tak Y4TO €CNU NPUMEHSATb NPOCTbIE CXEMbI
BBEOEHUNS N3ObITOYHOCTUN (HanpumMep, NOBTOPSAS KaXAblh Kaap B ABYX
nocnenoBaTesibHO NepeaaBaeMbIx NakeTax), TO B peasbHbIX YCIOBUSAX
OHU, XOTSA N yBENN4YaT 00BbEM U3ObLITOYHOM MHPOPMaLMK, HO, CKOpee BCe-
ro, OKaxyTcsi 6ecrnofe3HbIMu.

Kpowme Toro, BBeAeHME N3ObITOYHOCTM OTPULIATENIbHO CKa3bIBAETCH Ha
3aJep>kke BOCNpPon3BeAeHst curHana. Hanpumep, ecnm Mbl NOBTOPSEM
O[MH N TOT XXe KaZp B YeTblpex nakeTtax noapsi, HToobl o6ecneynTb BO3-
MO>XHOCTb BOCCTaHOBJIEHUSI MHDOPMaLUMM NpY NOTepPe Tpex noapsa, ne-
pefaHHbIX NakeToB, TO AeKOAEp BbIHYXXAEH NOAAEPXMBaATL Oydep 13 ve-
Thlpex NakeToB, YTO BHOCUT 3HAYUTESbHYIO JOMONHUTENbHYIO 3aEePXKY
BOCMpPOUN3BEOEHUS.

BnunsHue notepb KaapoB Ha Ka4eCTBO BOCMPOU3BOAMMOMN peyn 3a-
BUCUT OT UCMOJIb3YeMOro koaeka. Ecnv notepsaH kaap, COCTOAWMNN U3
N peueBbix oTcHeToB kogeka G.711, To Ha NPMEMHOM KOHLLe OyaeT oT-
MeyeH NPOonyck 3BYKOBOro dpparmMeHTa anutenbHOCTbio N125 mkc.
Ecnu ncnonbdyetcs 605iee CoOBEPLUEHHbIN Y3KOMOJIOCHLIM KOAEK, TO
noTeps O4HOro Kagpa MOXET Ccka3aTbCs Ha BOCNPOU3BELEHUN He-
CKOJbKUX Cnepyowmx, Tak kak Aekoaepy notpebyeTcs Bpems oasi Toro,
4YTOObI AOCTUYb CUHXPOHU3ALMM C KOOEPOM — NMOTEPS Kaapa AnmTelb-
HOCTbIO 20 MC MOXET NPUBOAUTL K CAbILLMMOMY 3D PEKTY B TEHEHME
150 mc n 6onee.
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3.3

Kopepbl Tna G.723.1 pa3paboTaHhkl Tak, HTO OHU GYHKLMOHNPYIOT 6€3
CYLLECTBEHHOr 0 YXyLWEHWs KA4eCTBa B YCIIOBUSAX HEKOPPESIMPOBAHHbIX
notepb A0 3% KaapoB, O4HAKO NPW NPEBLILLIEHMM 3TOr0 Nopora KavecT-
BO YXy[LLAeTCs KaTaCcTPODUIECKN.

Kopeku, cranpaptusosanHbie ITU-T

3.3.1 Kopek G.711

Kopek G.711 — «geaywka» BCex UMdpPOBbIX KOLEKOB PEYEBbLIX CUT-
HanoB, O6bin 0gobpeH ITU-T B 1965 roay. NpumeHseMblii B HeEM criocob
npeo6pa3oBaHUs aHaNOroBOro cuUrHana B LMQpPoBOi C UCMOJIb30Ba-
HMEeM nosynorapnemMmnyeckon wkasbl Obls1 4OCTATOYHO NOAPOOHO ONu-
caH Bbllle. TunnyHasa oueHka MOS cocTaBnseT 4.2. B nepByio odepenp
OTMETUM, 4TO, KaK 1 ansa THOIll, MuMHMManbHO HeobxoanmMbiM Ans 060-
pynoBaHus VolP aesnaetca MKM-koanpoBanme G.711. 310 o3Havaer,
yTO ntoboe ycTponcTeo VolP nonxHo noaaepxmBaTtb 3TOT TN KOAMU-
poBaHuS.

3.3.2 Konek G.723.1

Pekomenpauunsa G.723.1 yteepxaeHa ITU-T B Hoss6pe 1995 roga. do-
pymM IMTC BbiOpan koaek G.723.1 kak 6a30BbIl ANnsa npunoxenuin IP-te-
nepoHun.

Kopek G.723.1 npon3BoauT Kagpbl 4nuTenbHoCcTbio 30 Mc ¢ Npoaosn-
XNTENbHOCTLIO NPeaBapuUTeNnbLHOro aHannsa 7.5 mc. NpeanycmMmoTpeHo aga
pexuma paboThbl: 6.3 KbuT/c (kaap nmveeT pa3mep 189 61uToB, 4ONONHEH-
HbIX 00 24 6ariToB) 1 5.3 Kbut/c (kagp nmeet pasmep 158 6utos, Aonon-
HeHHbIX 00 20 6aiToB). Pexnm paboTbl MOXET MEHATLCSA ANHAMUYECKM
oT kagpa k kagpy. O6a pexnma ob6s3aTesbHbl 419 peannsaunm.

OueHka MOS coctaBnsieT 3.9 B pexume 6.3 Kout/c un 3.7 B pexnme
5.3 KéuTt/c.

Kopgek cneundunumpoBaH Ha OCHOBE OnepaLmi Kak ¢ naaBaloLLen To4-
KOW, Tak 1 ¢ pUKCMPOBAHHOM TOUKOW B BUae Koaa Ha a3bike C. Peannsa-
LMS KoJeka Ha npoLeccope ¢ GUKCUPOBAHHOM TOYKOM TpedbyeT Nnpons-
BOAMTENbHOCTM Okono 16 MIPS.

Konek G.723.1 uMmeeT oeTekTop pevyeBoit akTMBHOCTU 1 obecrneyrBa-
€T reHepauuto KoMOOPTHOrO LWyMa Ha yaaNeHHOM KOHLUE B MeEpUOL MOJ-
YaHuns. 3TN GyHKUMM cneumduumpoBaHbl B NpuioxeHnn A (Annex A) K pe-
komeHgauum G.723.1. NapameTpbl GOHOBOrO LWyMa KOOUPYIOTCS O4EHb
ManeHbKMMK Kagpamn pasmepom 4 6arTa. Ecnv napameTpsbl Wyma He
MEHSAIOTCS CYLLECTBEHHO, Nepeaaya NoHOCTbLIO NPeKpaLlaeTcs.



lNepenaya peyu no IP-cetam 87

3.3.3 Kopnek G.726

Anroputm kogmposaHus ADNKM (pekomernpauns ITU-T G.726, npu-
HaTasa B 1990 r.) onucaH Bobilwe. OH obecneyrBaeT KoanpoBaHue umd-
poBoro notoka G.711 co ckopocTbio 40, 32, 24 vnn 16 Kéut/c, rapaH-
TMpys oueHkn MOS Ha ypoBHe 4.3 (32 K6uT/C), 4TO 4acTo NpUHUMaeTCs
3a aTaNIOH YPOBHS KayecTBa TenedoHHoM cBa3u (toll quality). B npuno-
XeHuax IP-tenedoHun 3TOT KOAEK MPAKTUYECKU HE UCMONb3YEeTCs, Tak
KaK OH He obecrneymBaeT 4OCTaTOYHOM YCTOMYMBOCTU K NOTEPSAM MHGOP-
Maumu (CM. BblLlLe).

3.3.4 Kopek G.728

Kooek G.728 ncnonb3yeT OpuUrnMHanbHyl0 TEXHONOMMIO C Masnon 3a-
nepxkon LD-CELP (low delay code excited linear prediction) n rapanTtu-
pyeT oueHkn MOS, ananormnyHbie AOVKM G.726 npun ckopocTu nepeaa-
4yn 16 Kéut/c. JaHHbIli Kogek cneuyanbHo paspabdaTbiBasics kak bonee
coBepLueHHas 3ameHa AAVKM gns o6opyanoBaHus yNnoTHEHUS TenedOoH-
HbIX KaHanoB, Npu 3ToM Obl10 HEOBX0AMMO 06ecneynTb O4YEHb Manyto
BEJINYNHY 3a0epXKN (MeHee 5 Mc), 4TOObI UCKITIOYUTL HEOOXOANMOCTb
MPUMEHEHUS 3XOKOMMNEHCATOPOB. ITO TpeboBaHMe OblfIO YCMELLIHO Bbl-
MoJIHeHO y4yeHbiMu Bell Labs B 1992 roay: kogep MeeT OJIMTENbHOCTb
kagpa Tonbko 0.625 mc. PeanbHO 3aaepxka MOXeT gocturatb 2.5 Mmc,
Tak Kak JeKkoAep AO/MKEH NOAAEPXKMBATbL CUHXPOHM3ALIMIO B paMKaXx CTPYK-
TYPbI U3 YETbIPEX KAAPOB.

HepoctatkomMm anropntma sIBASIETCS BbICOKAs CIOXHOCTb — OKOMO
20 MIPS ona kogepa n 13 MIPS gnsa gekogepa — 1 OTHOCUTESNIbHO BbICO-
Kasi YyBCTBMTENbHOCTb K MOTEPSIM KaApOB.

3.3.5 Kopek G.729

Kopek G.729 o4yeHb NnonynsipeH B NPUIOXEHNSIX Nepeaayun peym rno ce-
Tam Frame Relay. OH ncnonbayet TexHonornio CS-ACELP (Conjugate Struc-
ture, Algebraic Code Excited Linear Prediction). Kogek ncnonb3yet kagp
anutenbHocTbio 10 Mc 1 obecneymBaeT CKOpPOCTb Nepenayqm 8 Kout/c. Ans
Kogepa HeobxoaMM NpenBapuUTesbHbIN aHanM3 curHana npoaoSIXUTENb-
HOCTbIO 5 MC.

CyliecTByiOT [Ba BapvaHTa Kogeka:

e G.729 (omobpeH ITU-T B mekadbpe 1996), Tpedytowwmii okono 20 MIPS
ons kogepa u 3 MIPS gna gekonepa.

* YnpouleHHbI BapmaHT G.729A (ogobpeH ITU-T B Hosbpe 1995), Tpe-
oytowmin okono 10.5 MIPS ans peanusdaumm kogepa v okono 2 MIPS
ons gekogepa.

B cneundumkauuax G.729 onpenenensl anroputmbel VAD, CNG 1 DTX.
B nepuoabl MonyaHus kopep nepenaet 15-6utoBble kaapbl ¢ MHopMa-
umer o GOHOBOM LLYME, ECNV TOJbKO LLIYMOBasi 00CTaHOBKA M3MEHSAETCS.
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3.4 Kopekn, craHpapTtnsosaHHbie ETSI

3.5

B pamkax gesarenbHOCTU eBponenckoro uHetutyta ETSI ctaHpgapTu-
30BaHbl Y3KOMOJIOCHbIE KOOEKWN A1 MTPUMEHEHUS B CUCTEMAX MOBUITbHOM
cBa3u (GSM).

Cneuyndukaumm kogeka GSM Full Rate, n3BecTHOro Takxe kKak
GSM 06.10, ytBepxaeHbl B 1987r. OT0 nepshbIli 1, ckopee Bcero, Hanbo-
Jlee N3BECTHbIN N3 y3KOMOOCHbIX KOAEKOB, MPUMEHSEMbI B MUIIMOHAX
MOOWUSIbHBIX TenedoHOB No Bcemy Mupy. ObecrnednBaeT XxopoLluee Kadve-
CTBO M YCTOMNYMBYIO paboTy B yCNoBUsAX GOHOBOroO Lyma (oueHka MOS
nopsiaka 3.7 B ycnosusx 6e3 wyma). KognpyoTcs kaapbl LNTENbHOCTbLIO
20 mc, 06pa3zys umdpPoBO NOTOK co ckopocTbio 13 KbuT/c. Kogek He Tpe-
OyeT BbICOKOM NPOM3BOANTENIBHOCTM NpoLeccopa — HE0OXOANMO TOJb-
ko 4.5 MIPS onga gynnekcHow peannsaumn. Kogek o4eHb BaxeH ang He-
KOMMepYecKnx NnpoekTos B obnactu IP-tenedoHnn, ocobeHHO — s Npo-
€KTOB, CBSI3aHHbIX C OTKPbITbIM PacnpOCTPaHEHNEM NCXOOHbIX TEKCTOB
MO (open source), 6narogapst BO3MOXHOCTM 6ecniaTHOro MUeH3npo-
BaHMA. Takne NpoeKkTbl CerogHst MOryT UCMob30BaTb TOJIbKO KOAEKN
GSM FRn G.711, a takke AOVKM.

CyuiecTBylOT Takxke crneuydpukaumm kogekos GSM Half Rate, npuHsa-
Tble B 1994 roany, n GSM Enhanced Full Rate, npuHatelie B 1995 roay. Xa-
PaKTePUCTUKM ITUX KOAEKOB NMPEBOCXOAAT XapakTePUCTUKN UCXOQHOTO
BapumaHTa, OnN1McaHHOro Bbllle, OJHAKO anropuTMbl TPeOYIOT 6orbLLei
npou3BoaAnTENbHOCTU NpoLeccopa (4o 30 MIPS). B npunoxeHusax IP-Te-
nedoHNN OHK, MO PasHbIM NMPUYNHAM, PACNPOCTPAHEHMS NoKa He Nosy-
YUIN.

PaccmoTpeHmne kogekoB 66110 Obl HEMOJHBIM, ecin Obl, HAPSOY CO
cneundurumpoBaHHbiMu ITU-T n ETSI, He Oblnv yNnOMsiHYTbl U T.H. HECTaH-
AapTHbIE KOAEKU.

CerogHs B npunoxeHusx VoIP, KpoMe KOAEKOB, NpoLLeanx npoue-
aypbl MexayHapoaHow ctaHgapTm3aumn B ITU-T v ETSI, B npoaykTax paga
dupmM-nponssoamTenem NPUMeEHSIOTCS Takxke HECTaH4APTHbIE BHYTPU-
bUPMEHHbIE anropuTMbl. Takme anropuTMbl HacTo JINLEH3NPYIOTCA A9
MCMNONb30BaHUSA B MPOAYKTax APYyrmx KOMnaHuin. B kayecTse npumepoB
MO>XHO Ha3BaTb Takme koaeku, kak Lucent/Elemedia SX7003P, nmeiowmin
OYeHb XOPOLLKE XapaKTePUCTUKM NMPY YMEPEHHOW BbIYNCINTENBHOM CITOX-
HOCTK, 1 Voxware RT24, KOTOpbIn NpeaycMaTpnuBaeT CBEPXHU3KYIO
(2.4 Kbut/c) ckopocTb nepenayn MHopMaLmMm Npu COXpaHeHnmn gocrta-
TOYHO XOpoLuero kadyecTtsa peun (oueHka MOS okono 3.2).

Nepepaya curhanos DTMF

CT1poro roeops, curHasnbl MHOro4acToTHOro Habopa Homepa (DTMF) —
9TO He 4YTO MHOE, Kak MPOCTO 3BYKOBbIE CUIrHAsIbI, NepeaaBaeMsble Mo Te-
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nedoHHOMy KaHany. MNpu nepegade nx no umdpoBomr TenedOoHHON CeTU
He BO3HMKAET HUKAKNUX MpobsieM, Tak Kak KogMpoBaHMeE Npu NOMOLLM
anroputma G.711 He HaknagbiBaeT HUKAKNX OrpaHNYeHnin Ha BUa, 3BY-
KOBbIX CUTHAJIOB — 9TO MOXET ObITb peYb, CUrHabl MOAEMA, NIV TOHASb-
Hble CUrHasnbl — BCe OHM OyAyT yCNewHO BOCMPOM3BEAeHbl Ha NPUHU-
MatoLLLEeN CTOPOHE.

Y3KONONOCHbIE KOOEKM, 4TOObI OCTUYb HU3KNUX CKOPOCTEN nepena-
4n, NCNONB3YIOT TOT PaKT, HTO CUTHAI, KOTOPbIN OHW KOAMPYIOT, NPEeACTaB-
NSeT UMeHHOo peydb. CurHansl DTMF npu npoxoxaeHnn 4yepes Takme Ko-
OEKN NCKaXaloTCSA U He MOTyT ObITb YCMELIHO pacno3HaHbl MPUEMHUKOM
Ha MPUEMHOW CTOPOHE.

Koroa nonb3oatento TpOI HYy>KHO BBECTU KaKylO-TO OOMNOSHUTENb-
HYI0 MHGpOPMaLMIO B yOANEHHYIO CUCTEMY NPU Y>KE YCTAHOBIEHHOM CO-
eHEHN (Hanpumep, Homep AeOUTHOM KapThbl U HOMEP MYHKTa MEHIO
aBTOMHpOpMaTopa), HeobXoaANMO 0OEeCnednTb BO3MOXHOCTb HaAEXHOW
nepenaym DTMF-curHanos yepes ceTb IP-TenedpoHunn. B cnyyasx, korga
cucTema, B3anMOLENCTBYIOLWAA C NOSb30BaTENEM, MPOCTO 3a43ET BO-
nNpocC 1 XXAET BBOAA, AJINTENBHOCTb U MOMEHT Nepeaayn CurHana He Bax-
Hbl. B gpyrux cnyyasx cuctemMa 3a4mTbiBaET MOSIb30BATENIO CNUCOK U NPO-
CUT €ro HaxaTb, HANPUMeEP, KHOMKY «#», KaK TONIbKO OH YCIbILLUT HY>XHYIO
nHpopmMaLmIo; 3aeck cuTyauus 6onee cnoxHas, u Heobxoguma 6onee
TOYHAs NPUBA3KA KO BPEMEHMU.

CyuiecTBylOT ABa OCHOBHbIX MeToga nepenadn curHanos DTMF no
cetam IP-tenepoHnn.

e (Ob6sa3atenbHbln MeToa,. CneuyanbHoe coobuleHne npotokona H.245
(Userlnputindication) moxeT coaoep>atb CUMBOJIbI LUUDP U «*», «»,
B naHHOM cnydae ncnonb3yetcs HagexHoe TCP-coeamMHeHue, Tak 4To
MHPOopMaLUUs He MOXET ObITb NoTepsiHa. OgHaKko n3-3a 0cobeHHOoCTEN
TCP MoryT umMeTb MECTO 3Ha4YUTENbHbIE 3a0EPXKN;

e HecTaHOapTHbIN MeToa, npeasioxeHHbli dopymom VolP. OH moxeT
ObITb NpUMeHeH B TepMuHanax H.323v2 npu ncnonb3osaHun npoue-
nypsbl fastStart n otcytcTBUmM kaHana H.245. 1nsg nepegayuv CUrHanos
DTMF oTtkpbiBaeTcs cneuymanbHas RTP-ceccus, B KOTOpon nepena-
I0TCSl KOAMPOBAHHbIE 3HAYEHMS NMPUHATLIX LMDP, a TakKe JaHHble 06
aMnInTyae u oanTenbHOCTU curHanoB. MoxeT ObiTb MCMOoNb30BaHa
Ta Xe CeCccus, 4TO 1 A1 PeYU, HO CO cneLmanbHbIM TUMOM NOSE3HOM
Harpy3ku. Micnonb3osaHue RTP nossonseTt npmueadatb DTMF- curHa-
Nbl K peasibHOMY BPEMEHM, YTO ABASETCSH BaXHbIM NMPENMYLLECTBOM
[aHHOro metona.

B npuHUMne, nepBbIii MeTo4 MOXeT ObITb 60s1ee NpeanoYTUTENbHbIM,
0[HaKO B Clly4yae MeXayHapOoOHbIX BbI3OBOB M MPU UCMOIb30BaHNM yaa-
JIEHHbIX CUCTEM, TPEOYIOLLMX XXECTKOW NPUBA3KN BBO4A NOIb30BATESS KO
BPEMEHU, MOXET 0Ka3aTbCA HEOOXO0AMMbIM MPUMEHUTb BTOPON METO/.
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3.6

LLinto3bl IP-TenedoHnn 0omkHbl 0053aTeNbHO NOAABNATb UCKAXKEHHbIE
curnansl DTMF, npolwealune 4yepe3 0CHOBHOWM pevyeBom kaHan. B npoTtme-
HOM cly4ae, NPy BOCCTAHOBNIEHUN CUTHAJIOB, O KOTOPbIX Oblia NpuHATa
MHOpMaLMS, MOTYT BOSHUKHYTb HEMNPUATHbIE 3P PEKTbI HANOXEHNS
1 Pa3MHOXEHUSI CUTHAOoB.

MNepepaua pakcummnbHoM nHopmaumm

B cTtaHoBneHun IP-tenedoHnn, Hapsay ¢ TenedoHOM, 3HA4YNTESbHYIO
posib cbirpan tenedakc. aeto HelHelwHero Tenegakca (0T rpe4eckoro
«Tene» — ganeko n natuHckoro «facsimale» — genari nogo6Hoe) npeaso-
Xun aHrnunyanuH Anekcangp bann B 1843 roay, 1o ecTb 3a 33 roga oo
nosiBneHus tenedoHa. B Takor xe nocnegosateibHOCTU (Ha4MHasa ¢ pak-
COB) CTanu NPaKTUYeCKU NCMNoNb30BaTLCS NpenmyLlecTsa IP-tenedoHnu
C ee BeCbMa HU3KMMU Tapudamu ang nepegaqm nHbeopmMaumm Ha nasb-
HUE PACCTOSIHUS. 3HAYUTENbHbIM 9KOHOMUYECKMIA 3D DEKT OT TaKOro Npu-
MeHeHUss 0OYCNOBJIEH YPE3BbIYANHO BLICOKOM PacnpOCTPaHEHHOCTbIO
dakc-MallnH; B MUPE NX HACHUTBLIBAETCA MHOIO MUJIJIMIOHOB.

[oBOpPS 0 pacnpoCTpPaHEHHOCTU pakC-MallnH, OTMETUM, YTO UMEIOT-
cs B BUAY annapartbl rpynnsl 3, cneundunumpoBaHHbie B pekoMeHaaumm
ITU-T T.30. IMEHHO NOSIBAIEHNE 3TOMN TEXHONOMMU 1 OTKPbIIO A0POry LUK-
POKOMY BHEAPEHUIO YCAYT GaKCUMUAbHOM CBA3U. OKa3anocCh, HTO PYHK-
UMK, peanm3oBaHHble B hakcax rpynnbl 3, BNOJSIHE yCTPanBaloT NOJb30-
BaTesen, a ctaHaapT NpakTn4ecku He TpebyeT pa3sutus. O6 3TOM CBU-
[eTenbCTBYET TOT hakT, 4To 60Jiee COBPEMEHHAs TEXHOOIUS, T.H. hakc
rpynnsl 4, He NoJy4mIa HUKaKoro pacrnpoCcTpaHeHns 1 NpakTn4ecku 3a-
ObiTa. Ha Haw B3rnag, Heycnex aTo TEXHOSIOrMUM MOXHO OOBbACHUTL TEM,
YTO, BO-MEPBbIX, BCE €€ NOTEeHUMasbHbIE NMPEenMYyLLECTBA (Nepegaya LBeT-
HbIX M306paXXeHWI, BbICOKasi CKOPOCTb 0OMeHa 1 T.A4L.) MPOLLLE U AeLLeBIe
peanu3yloTcs Ha 6a3e KOMIMbIOTEePHbIX TEXHONOrniA (06MeH dannamMmm no
9NEeKTPOHHON NoYTEe, HaNpuUMep), a BO-BTOPbIX, ceTb ISDN, Ha KoTopyto
OblI OPUEHTMPOBAHbLI hakckl rpynnbl 4, He Nosyyunia rnmobasbHOro pac-
NPOCTPaHEHUS.

Y70 XX€e KacaeTca He0OBXOANMOCTN 0B6ECNEUNTb BO3MOXHOCTbL OOMEHa
dakCMMUNbHbIMU COODLLIEHNAMN DaKC-MaLlnH rpynnbl 3, TO, B CUITY Or-
POMHOI0 KONIMYeCcTBa nocneaHunx, 6e3 Takom GyHKUMM He MMeeT CMbIca
naxe paccyxpgatb o npegoctasneHuun ycnyr TpOI Ha 6a3e IP-ceTeln.
Mepechbinka pakcoB 4epes IHTepHET He ABNSeTCs YeM-TO HOBbIM. O4eHb
MHOIe KOMMNaHn1 NpeanaratoT yCyrm pakc-CcepBepoB OTIIOXKEHHOM A0C-
TaBku (Store & Forward). lNonb3oBaTenb oTnpaBnseT pakc Ha cneumnanb-
HbIl CepBep Mo 3apaHee yCTaHOBNEHHOMY TeieddOHHOMY HOMepY, BBOS
BCNe, 3a 9TUM TenedOoHHbIM HOMEp NMyHKTa Ha3HavyeHus. CepBep, UMU-
TUpyoLWMii paboTy pakca NprUHMMAatoLLEN CTOPOHbI, MPUHUMAET coobLLIe-
HUe, NpeobpasyeT ero B Habop rpadpuyecknx dannos 1 oTNpaBnNaeT gaH-
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Hble dannbl Yepe3 NHTEpPHET K ApYyromMy cepBepy, KOTOPbIM HaxoamTcs
onuxe K MECTY Ha3Ha4yeHus, Hanpumep, B apyron ctpaHe. CepBep-no-
JlyqaTenb OpraHn3yeT CBS3b C MYHKTOM Ha3Ha4YeHMs Mo NoJyYEHHOMY UM
Tened®oHHOMY HOMeEpPY 1 NepeaaeT pakCcMMmIbHOe coobLleHMEe aapeca-
Ty, yBEAOMNASA OTNPaBuTeNs 06 ycnewHown (Mnn HeycneLwHon) nepena-
ye. TexHonorus Store & Forward Fax onncana B pekomeHgaumm T.37.

VMcnonb3oBaHme Takoro NnpuHLmMna nepecbuikn GakcoB He O4eHb yO00-
HO C TOYKM 3PEHUS Kak MONb30BaTENS, Tak M onepatopa cetu IP-tenedo-
HUK. 1N nonb3oBaTens B JAHHOM Cllydae TepPSieTCs 04HO N3 BKHENLLINX
NPenMyLLecTB GakCUMUIIbHON TEXHONOM MM — BO3MOXHOCTb Cpa3y Xe y3-
HaTb pe3ynbTaTt NepecbiikK: AOCTABEH M JOKYMEHT, U C KAKUM Ka4yecT-
BOM OH gocTasneH. OnepaTopa xe TexHonormnsa Store&Forward BbiHYX-
[aeT NpUHUMaTh Ha cebs AONONHUTESIbHYIO OTBETCTBEHHOCTb 3a YCMeELU-
HYI0 AOCTaBKy COOBLLEHMS, B TO BPEMS K&K OHO MOXET 0Ka3aTbCs He 0C-
TaB/IEHHbIM He MO BUHE onepaTopa, a NMPOCTO NOTOMY, YTO agpecar 3a-
OblN BKJTIOYNTb CBOKO paKC-MalLnHY.

EAMHCTBEHHbBIM MOJIHOLLEHHBIM PELLUEHMEM 3TUX NPoBSeM sBNSETCS
opraHmsaumsa nepega4qm ¢pakcos no IP-ceTam B peasibHOM BPpEMEHW U Tak,
4yTOoObI NONIL30BATENN ABYX HDaKCUMMUJIIbHBIX arnnapaToB He NoJ03peBan
O TOM, YTO CBSA3b MEXAY X TEPMUHANIAMN OCYLLECTBISAETCS C MICMNO0JIb30-
BaHMEM CEeTM C KOMMYyTaumen nakeTos. K cyacTtblo, crneumdukaumm npo-
Tokona nepenayn GakCMMmnIbHON MHGopPMaLUM rpynnsl 3 NO3BOASIOT
peann3osBaTb Takoe pelleHue. Pedynstatom ycunuin ITU-T B faHHOM Ha-
npasneHun ctana pekomenaauuvsa T.38, onpeaensiolas npouenypbl B3auv-
MOLENCTBUSA GaKCUMUITbHBIX TEPMUHANOB FPYrMbl 3 B peasibHOM BpemMe-
HU C ncnonb3oBaHneMm IP-cetein. 3ta pekomeHgaums no3pBonseT ooMeH
dakCcUMUIbHON MHGOPpMaumen mexay akcaMmu ¢ UMCnosib30BaHUEM
LLNIO30B, MexXay GakCoM U KOMMNbIOTEPOM, NOAKITIOYEHHbIMY K IHTEPHET,
WM gaxe Mexay KOMMbloTepamm, XOTS NnoclieiHee He KaxeTcs rnones-
HbIM CBOMCTBOM — NPOCTO NPW YCTAHOBJIEHNUW COEANHEHNSA Mbl MOXEM HEe
[oragbiBatbCs, 4HTO MMeeM OeJ10 C KOMIMbIOTEPOM, a He C pakCoM.

MpuHUWN Nepepayn Gakcos B peasibHOM BPEMEHW O4EBUOEH: Ha ONNX-
HEM KOHLe CUrHasbl pakca 4eMOoayIMPYOTCS 1 YNakOBbIBAIOTCS B Nake-
Tbl ABOWYHbIX JAHHbIX, @ HA YOaJIEHHOM KOHLLE MPOMCX0OUT UX BOCCTa-
HOBNEHMVE B BUA, MPUrogHbIN Ang nepegaym no kaHanam TpOrl. Kpome
COOCTBEHHO MHMOPMALMOHHBLIX NAKeTOB, COAEPXALUMX yrpaBnsaoLme
nocfefoBaTeNbHOCTU U rpaduyeckme JaHHble, nepesaeTcs Takke UH-
dopmaums 060 Bcex Npoumx cobbiTUAX, CBA3AHHbIX C Nepenayei pakca,
T.€. 0 TOHaJIbHbIX CUrHaNax 1 cnyxebHbIX NOCNen0BaTeNbHOCTSAX, HEOO-
XOAUMBIX OJ191 HACTPOWKN MPUEMHUKOB MOLEMHbIX CUrHaNoB. Takow noa-
X0[, Mo NOHATHLIM NMpUYKHaM, He TpebyeT Ansa nepepayn dakca 3Haun-
TeNIbHOM nosiockl nponyckaHus. OgHako HYXXHO oTaaBaTb cebe oTyeT
B TOM, 4TO pakCUMUIIbHble ceccum 6onee TpeboBaTesbHbI K Ka4ecTBy 06-
CNY>XMBaHUS, YHeM peyeBbIe, B CBA3M C 0COOEHHOCTSIMM NPOTOoKoNa nepe-
nayn dakcumMunbHom idopmaumn. AencteutensHo, noteps 100 mc pe-
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3.7

4yeBOW MHPOPMaLMN MOXET OblTb BOCMPUHATA NNLLb Kak LLEeNyok, Torga
Kak ang GakcuMmnabHOM Ceccum noTepst BCEro 0AHOr0 MHMOPMAaLMOHHO-
ro naketTa MoXxeT 06epHYTbCA NOTepPEr HECKOJbKMX CTPOK N300paXkeHns.

PekomeHpaumsa T.38 npeaoycmaTpuBaeT MCNosib30BaHME 0COO0ro Npo-
Tokona IFP, Lienlb KOTOPOro — NePeHOC COOBLLIEHNIA MEXAY LLIMT03aMU U/ Unn
komnbloTepamn. CoobuieHus IFP, B cBOO o4epenb, MOryT nepeaaBaThbest
BHYyTpU TCP-coeauHeHus unmn ¢ ncnonb3osannem UDP, npuyem B nocnep-
HeM cnyvyae npenycMaTpmBaeTcs BBeAeHe MHGOpMaUVIOHHOM N30bITOY-
HOCTU, 06ecneymBaloLLLE BOCCTAHOBIEHNE OAMHOYHbIX MOTEPSAHHbIX Na-
keToB. Micnonb3oBaHue npoTokona T.38 3akpensieHo B paMKax peKOMEeH-
naunm H.323. Oba3aTenbHbIM YCNOBMEM AABNSETCS NOAAep>KKa NPOTOKO-
na TCP pgnsa nepeHoca nHdopmaumm IFP, a ncnonb3oBaHmne npoTokona
UDP gaBnseTtcsa nmub BO3MOXHbIM BapmaHToM. MHdopmaumsa IFP nepe-
[aeTcs No ABYM JIOFMYECKUM KaHanam (0T OTnpaBuUTENS K NosyvyaTernto
1 B 06paTHOM HanpasneHun). Korga B kayecTBe TpaHcnopTa NPUMEHS-
etcs npotokon TCP, cyulecTByeT IBa BO3MOXHbIX BapuaHTa: nepenasartb
coo0bueHus IFP, ncnonbays nx TyHHenMpoBaHue B kaHane H.225.0/Q.931,
WX NCNOMb30BaTb OJ191 9TOr0 BblAENIEHHOE COeaNHEHME.

HecmoTpsa Ha To, 4To cornacHo ITU-T peannsauys Ha OCHOBE NPOTO-
kona TCP saBnsieTcs 0693aTenbHON, B LW03axX 60NbLUMHCTBA KPYMHbIX
npovssogutenen peanusosaH TpaHcnopT IFP nosepx npoTtokona UDP.
OT4acTn 3TO MOXHO OOBSICHUTBL TEM, YTO NPU TAKOM PELLEHUM MEXAHN3M
OTKPbITUSA NOrMYECKNX KAHAJTOB BbIMSAAUT COBEPLUEHHO aHANOMMYHO Me-
XaH3MYy, UCMNONb3yeMOMY A1 Nepeayun pedyesor nHpopmauumn. Kpome
TOoro, npotokosn T.38 0ObIYHO peann3yeTcs Ha ocHoBe NMbo Tex xe DSP,
4TO 1 peyeBble Koaeku, M6 cneLmnanM3anpoBaHHOro nNpoLeccopa, obec-
neYynBaloLLEero Nnepechsiky pe4yeBon nHdopmMaumnm, a ons Takmx npoLLec-
COpoB peanun3aums npotokona TCP canwkom TaXenoBecHa, 1 ee ctapa-
toTcs n3bexaTb. Kak Obl TO HM Obi10, peann3daumm T.38 Ha 6a3e NpPoTOKOo-
na UDP wnpoko akcnnyaTupyoTcs 1 gokasanm paboTocnocoOHOCTb Ta-
koro peweHus. LLnos IP-tenedoHnn cemeinctea o6opyaoBaHus Mpoteii-
IP ncnoneayet tTpaHcnopt UDP, a BapnaHT ¢ TCP MoXeT ObITb peann3o-
BaH, €C/IN Ha PbIHKE MOSIBUTCS B JOCTATOYHOM KONMYecTBe 060pyaoBa-
HUe, NCNOoJIb3YloLLee 3TOT NoAX0A,.

O peanusauum «CTAHAAPTHLIX» AJIFOPUTMOB

Kak MOXeT nokaszaTbCs Ha NepBbIN B3NS, Y3KOMOJOCHOE KOANPOBa-
HUe peyn, TpebyloLee OrpoOMHON (MUNNIMOHBI oNepaLunii B CEKyHOY) Bbl-
YUCNINTENBHOMN MOLLHOCTU, SIBJISETCS CAMOW CNOXHOW 3aJa4ei, Bbinos-
HAemMol obopynoBaHueM IP-tenegpoHnm. OgHako 9TO OTHIOAb HE Tak:
anropuTMbl KOANPOBAHMS PEeYN CTaHOAPTM30BaHbI M OTIIMYHO JOKYMEH-
TUPOBaHbI, 6onee Toro, Ha pbiHKE OOCTYMHbI BECbMa 9MPEKTUBHbBIE UX
peanusaumu onsa Bcex nonynsapHbix DSP-nnatdopm. C apyroin CTOPOHHI,
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B 0bopynoBaHun IP-TenedoHnn gokHbl ObiTb peannu3oBaHbl MHOTME
apyrme dyHKUMmM, cnocob peannsaunm KOTOPbIX HE SABNSIETCS 0ObEKTOM
cTaHgapTusaumn, a npeacrtaBnsaet codbomn «know-how» paspaboT4MKOB.

Ha nepepatoLiein ctopoHe obopynosaHue IP-tenedoHnm paboTtaeT no
NPUHUMINY «3aKoaupoBas, nepenan 1 3abblfi». Ha npueMHor cTopoHe Bce
ropasno cnoxHee. lNakeTbl NPUXOAAT U3 CETU C 3a4EPXKKON, MEHSIOLLIEN-
Cs NO cnyyanHoMy 3akoHy. bonee Toro, naketTbl MOryT NPUATY HE B TON
nocneaoBaTesibHOCTU, B KOTOPOW OblNiv NepeaaHbl, a8 HEKOTOPbIE NakeTbI
MOryT BOO6LLE ObITb MOTEPSHBI. [IPMEMHMK JO/KEH CNPaBASTLCS CO BCE-
MW 3TUMU TPYAHOCTSIMU, 0OecneynBas Ha BbIXOAE HOPMasibHbIA 3BYKO-
BOI NOTOK C TAKTOBOW CUHXPOHM3aLMER, NTMOO reHepmnpyemMoii Ha OCHOBE
NPUHMMaEeMOro NoToka AaHHbIX, 1Moo nonydaemoin u3 TpOI1 no kaHanam
E1. Mpuesaska peyeBbix MOTOKOB K MECTHOMY TakKTOBOMY CUHXPOCUTrHany
NPON3BOAUTCS, KakK y>kK€ OTMEeYanocChb Bbllle, MyTEM HE3AMETHOM Ha CIyX
nedopmaummn NnepnoaoB Mon4aHMs B BOCMPOU3BOAMMOM CUTHANE.

K aToMy ocTaeTcs 0,06aBUTL HEOOXOAMMOCTL Nepenayn GakCuMmnib-
HOW MHdOPMaLMKM B peasilbHOM BPEMEHN C aBTOMATUYECKMUM pacrno3Ha-
BaHVEeM CUrHaNoB pakCMMWIIbHbIX annapaTtos 1 nepegadvyy DTMF-curna-
JI0B C KOPPEKTHBIM UX BOCCTAHOBJIEHVEM B MPUEMHUKE.

Ha ocHoBe gaHHoro o63opa dyHkuMin 06opynoBaHus IP-TenedoHmmn
MOXHO cAenaTb BblBOA, O TOM YTO, HECMOTPS Ha CyLLeCTBOBaHVE CTaH-
[ApTHbIX aITOPUTMOB KOAMPOBAHWS peyn, y pa3paboT4mMKOB eCTb OrpOM-
HbI MPOCTOP 419 AEATENIbHOCTU, HAaNpaBeHHOW Ha AasibHENLLEee COBep-
LLeHCTBOBaHWe TexHonorum IP-tenedoHun.
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[lpoTokonbl
cetn HTepHer

UntepHet ab ovo

O6uwen3BecTHa gaTa Havana 3HAaMEeHMUTOro NpoekTa CeTU NakeTHOM
kommyTaumn ARPA — npoToTuna cerogHsawHen cetn MHTepHeT. 310
1971 roa. OgHako cama naes cetn MIHTepHeT umeeT ropasao 6onee naB-
HIOO UICTOPUIO. Hero CTOMUT 0gHO TOJIbKO OnpeaeneHne CETEBOMN CTPYKTY-
pbl, AaHHOe byaoaon: «Kak ceTb COCTOUT U3 MHOXECTBA Y30B, Tak U BCE
Ha 9TOM CBETe CBA3aHO y3namu. ECim KTo-To nosiaraeT, 4To s4elika cetm
ABNSETCS YEM-TO HE3ABMCUMbIM, U30JIMPOBAHHbIM, TO OH OLUMOaeTCs.
OHa Ha3bIBaeTCHa CETbIO, MOCKOJIbKY COCTOUT N3 MHOXECTBA B3aUMOCBSI -
3aHHbIX I4EEK, U 'Y KaXa0M s4eliku CBOE MeCTO 1 CBOM 00s13aTeNIbCTBa Mo
OTHOLLIEHWIO K APYrM SiYENKaM».

PeanbHasa nctopus MIHTepHET Havyanack, pa3ymMeeTcsl, CNyCcTs MHOMO
BEKOB MOCJIe TOro, Kak NosiBUIOCh 9TO onpeeneHne. ABTOpbl JaHHOM
KHUMM JaTupyoT ee Hadano 1957 rogom — gaton 3anycka nepBoro co-
BETCKOIro MCKYCCTBEHHOIO CnyTHUKa 3emnu. IMeHHO B OTBET Ha 3TOT
3anyck CLLUA chpopmmpoBann B coctaBe MmnHob6opoHbl (Department of
Defense — DoD) cneunanbHoe areHTcTBO — Advanced Research Projects
Agency (ARPA), cospaBluee ceTb ARPANET — npoo6pa3s MIHTepHeT — 1 co-
OpaBLLee BOKPYr cebs KONNEKTMB NccnenoBaTenen N y4eHblx, 3aJ10XMB-
LLIMX OCHOBbI CeroaHsLHen cetn MIHTepHeT. Taknm 06pa3om, MMEHHO CO-
ObITUS, CBA3AHHbIE C 3aMyCKOM MEPBOro COBETCKOro CnyTHMKa, CTUMY-
IMPOBaNV MHTENNIEKTYaIbHbIE YCUUS ThiCAY pa3paboTynkoB 1 camy UH-
TEePHEeT-PeBOJIIOLMIO, KOTOpPas ceinyac coTpsicaeT Mup. Yxe B utone
1961 ropa JleoHapa KnerHpok onybankosan nepeByto CTaTbio N0 TEOPUU
nakeTHo kommyTtaumm «Information Flow in Large Communication Nets».
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B 1964 roay nocnenoana paboTta lNona bapaHa (Paul Baran, RAND) «On
Distributed Communications Networks»

B 1965 roay, nog armoont ARPA, koMmnbloTepbl ABYX OpraHM3auvin —
TX-2B MIT Lincoln Lab n AN/FSQ-32 B System Development Corporation
(Santa Monica, CA) — Obinn cBa3aHbl BblAeNeHHOW TenedOHHON NIMHUEN
Ha ckopocTn 1200 6uT/c. B okTabpe 1967 roga B latnuHbypre, wrat TeH-
Heccun, Ha cumno3nyme ACM cobpanucbk NnpeacTtaBUTeNn Tpex He3aBu-
cumMmbix komaHg — ARPA, RAND v NPL. NocnegHsas na Hux, HaunoHanbHas
dusnyeckas naboparopus (National Physical Laboratory — NPL), nocTtpo-
MBLUASA 9KCNEPUMEHTAJIbHYIO CeTb NAaKeTHOM KOMMYTALMN Ha CKOPOCTH
768 KbuT/c, bonee n3BecTHa TeM, YTO pykoBoAMUTENb pa3paboTku [o-
HanbA [1oBUC ABNSIETCA aBTOPOM TEPMUHA «MaKeT».

B 1969 roay Ha ocHoBe MuHM-KoMMbioTepa DDP-516 ¢dupmbl Honey-
well c namaTtbio 06bemom 12K Obinv co3aaHbl YeTbIpe MePBLIX y3/1a CeTu
ARPANET: KannoopHuinckuin ynmeepcutet B Jloc-Anxenece (University
of California Los Angeles — UCLA), Ctandopackumin HNN (Stanford Re-
search Institute — SRI), yHnBepcuteT CaHTa-bapbapbl 1 yHUBEPCUTET
wrarta lOTa. Komnanua AT&T npegoctaBuna ons 3TOM CETU IMHUN CO CKO-
pocTbio nepegayn 50 K6ut/c. MNepBble NakeTbl AaHHbIX OblV NepenaHbl
Yapnn KnariHom (Charley Kline) na UCLA, korga OH NbiTancsa cBsa3aTbCa
¢ koMmnbloTepom SRI. MNMepBas nonbiTka 29 okTadpsa 1969 r. 3akoH4YMNach
aBapuiiHbIM 0TKa30M CUCTEMbI BO BpeMsi BBoaa 6yksbl G 13 cnosa LOG-
IN. MunkaHTHOCTL cuTyaumm 3akoyanacs B Tom, 4To ARPANET onpepe-
Ns1acb Kak NOMHOCTbLIO OTKA30yCTOM4YMBAsS KOMMbIOTEPHAs CeTb C pac-
npeneneHneM BblYUCINTENBHOM MOLLHOCTU U PE3ePBMPOBAHUEM YCT-
POIACTB KOMMYTaLMW AAHHbIX M KOMMbIOTEPHBIX JIMHUIA CBA3M, COCOOHas
BblAEPXaTb AAePHbIN yaap. Toraa xe nepBbiM NPoekToM AokymeHTa RFC
(Request for Comments) «[MporpammHoe obecnedyeHne paboumx CTaH-
umin (hosts)» BbI10 NOOXEHO Havano ctaHgapTam MIHTepHeT.

Mepeas nybnukaums, oTHocsWasacs K cetn MHTepHeT, NosiBunach
B 1970 rogy n 6bi1a NOCBsLLEHA NPOTOKOY B3aMMOAENCTBUS paboymx
ctaHuui B coctaBe ceTn ARPANET: Y.Kap, C.Kpokep, B.Cepd. «[MpoTo-
KOs CBA3M paboumx ctaHuuii B ceTnt ARPA»,

B 1971 roay yxe nmeetcsa 15 yanoB (23 pabouyne ctaHuum), n Pei
MOMMHCOH n306peTaeT NporpamMmy afeKTPOHHOM NOYTLI 419 nepeaa-
4yu coobLleHnn No pacnpeneneHHon cetn. OpurmHanbHasa nporpaMmma
Oblna co3gaHa Ha 6ase gByx NPorpamMm: NporpamMmbl BHYTPUMALLMHHOWN
anekTpoHHoW no4yTbl (SENDMSG) 1 akcnepmMeHTanbHOW NporpamMmbl ne-
pecbinkn pannos (CPYNET). 3 knaBuwl nyHkTyauum Ha Tenetanne Mod-
el 33 nponzeoacTtea Tomlinson B mapTe 1972 T. BbiOpaH 3HaK @ B ero 3Ha-
YEHUNU «B».

JokTopckas auccepTtauuns boba MeTtkada 13 fapesapaa HameTvna uaeto
cetu Ethernet. 91a naoes 6bina NpoBepeHa Ha koMnbioTepax Alto npouns-
Boactea Xerox PARC, v nepsas ceTb Ethernet nonyyuna B mae 1973 . Ha-
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3BaHue Alto Aloha System. Auncno nonb3oeatenen ARPANET k mapTty 1973
nocturno 2000. Torga xe B MnU4ynraHcKomMm YHMBEPCUTETE CO30aEeTCS CETb
Merit Ha 6a3e npoTokona X.25, a B CTOH(OPACKOM YHUBEPCUTETE HAa4YMHA-
eTcs paszpaboTka Habopa NPOTOKOOB, KOTOPbIE AO/KHbI 0OecneymBaTb
B3aMMOOENCTBNE KOMMbIOTEPOB, BKIIIOYEHHBLIX B ceTb ARPANET.

B mae 1974 ropa BuHT Cepd ns CtaHdopaa n 6o6 Kan (Vint Cerf, Bob
Kahn) n3 areHTcTBa NepCnekTUBHbIX HAy4HbIX MPOEKTOB MuHUCTEpCTBaA
obopoHbl CLLIA onybnunkoBanu B xypHane «|[EEE Transactions on Com-
munications» ctatbto «A Protocol for Packet Network Intercommunica-
tion» co cneundpukaumen npotokona TCP, cTasLLelr Bckope OCHOBOW MH-
TepHeT. O6 nctopum aTon nybnmkaLmm pacckasbiBaeTca B KOJIOHKE pe-
naktopa xypHana «CeTtu n cuctemsl ceadm» (Ne11, 1999). Cepd n Kan
peluanu, Ybe MMs NMNoCcTaBUTb NepPBbIM B cneuudukaumm npotokona TCP,
n 6pocunnm MoHeTKy. NepsbiM okasanca BuHceHT Cepd, M UMEHHO OH, CO
BPEMEHEM, CTasl U3BECTEH LLUMPOKOM NMyonunke, 3aHsSN OOMKHOCTb BULLE-
npeangeHTa MCI n nony4mn npmM3HaHue Kak 0aMH N3 OCHoBaTesNen cetun
MHTepHeT.

Torga xe nosiBNgeTCcs nepsbiri CMMCOK aapecoB 3/1€KTPOHHOM MNoY-
Tbl — MsgGroup. CambiM NONynAsipHbIM HEOPULMATIbHBIM CIIUCKOM CTa-
HOBWUTCS CMUCOK NtobuTenel Hay4Hoi paHTacTukm — SF-Lovers. CnycTs
nosiTopa roga paspabdartbiBaeTcs cneumdmkaumsa 3NeKTPOHHOM NMoYThbI
(RFC 733). B 1976 roay B nabopatopumn AnekcaHapa benna (Bell Labo-
ratories) koprnopaunu AT&T paspabdaTtbiBaetcs npotokon UUCP (Konu-
poBaHue Unix-Unix), KOTOPbI HAYMHAET pacnpOCTPaHATLCS rof, cnyc-
TS BMecCTe c onepaunoHHom cuctemon UNIX.

B 1978 rony npoTtokon TCP pasgenseTcs Ha npoTtokonbl TCP u IP, a ns-
noxeHHas B ctatbe Cepda n Kana koHuenuus nonyyaet Ha3saHue TCP/IP.
PaboTta Hag koHuenuueln Obina 3aBeplieHa B 1980 roay, a B 1983 roay
ynpaeneHne MnHo6opoHsl CLLIA yTBepanno HoBbI HABOP KOMMLIOTEPHbIX
NPOTOKOOB B KadecTBe ctaHgapTa o ARPANET, Bmecto npoTtokona NCP
(Network Control Protocol), ncnonsaoeasiuerocs ¢ 1970 roga. Y1obbl no-
OLLPUTb NEePEexXos, KONNemXen n yHmeepcuTeToB Ha TexHonormio TCP/IP,
cunamm ARPA 6bin o6neryeH npouecc BHeapeHns onepawyioHHOM cucTe-
Mbl Berkeley UNIX, peanunaytowein npotokonsl TCP/IP. 3ToT war npueen
K GOPMUPOBAHUIO OOHOIO U3 MEPBbLIX ONPEAENEHNN MOHATUSA <UHTEPHET»
Kak COBOKYMHOCTM COEANHEHHbIX MeXy CODOOWN CeTEN, B HaCTHOCTU, CETEN
C Ucnonb3oBaHnem cteka npotokonos TCP/IP, a noHaTus «MHTepHeT» Kak
COBOKYIMHOCTW CeTen, peanraoBaHHbIX Ha 6a3e TexHonorumn TCP/IP.

Cama xe ARPANET B koHue 1983 roga pasgenunacb Ha OBe CeTu:
DARPANET (o6opoHHas ceTb) U MILNET (BoeHHas ceTb). HecMmoTps Ha
T0, 4TO ARPANET odumumansbHO npekpaTmnina CBOE CyLLLECTBOBAHME B UIOHE
1990 rona, ceTb VIHTepHeT yuenena. bonee Toro, npotokon TCP/IP 6bin
YCOBEPLUEHCTBOBAH 1 CTa1 Ype3BbIHaHO NonynsapeH B cdepax obpaso-
BaHWs, HAy4YHO-NCCIeA0BaTENbCKMX Pa3paboToK, B KOMMEPLMM U BO MHO-

7. B.C. TonbawTeiiH
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rMX, MHOTUX OPYIrX, MOPOIA HEOXMOAHHBLIX MPUMEHEHUSIX, MPYMEPOM YHEMY
apnseTcsa ata kHura. B 1984 roay BBoANTCA cuctema JOMEHHbIX UMEH
(DNS). OHa yBa3biBaeT IP-agpeca ¢ uMeHamMm KOMMbIOTEPOB B IHTEPHET.
M B ToM xe 1984 roaoy Yunbsam MbcoH, B pomaHe «Neuromancer», BBO-
OUT TEPMUH «TUNEePnpPOCTPaHCTBO». KonnyecTBo paboumx CTaHUMii, noa-
KJto4EHHbIX K ceTu, aocturaet 1000, a k 1987 roaoy nx CTaHOBUTCSH yXe
10000.

HaumoHanbHbii @ona Hayku CLUA, ¢ uenbto obecnedunTs B3aMmoaeii-
CTBME CBOUX CYNEPKOMIMbIOTEPHbIX LLEHTPOB M AOCTYN K VIHTEPHET, CO3-
naet B 1985 rony cetb NSFNET (CeTb HaunoHanbHoro gpoHaa Hayku).
NSFNET — 3T0 BLICOKOCKOPOCTHas MarucTpasnbHasi CeTb, COCTOALLANA N3
OBYXTOYEYHbIX IMHUI CBA3K B y310BOW KOHPUrypaummn. CeTb Oblnia non-
HOCTblO pa3BépHyTa B 1988 rogy 1 nepsoHayanbHoO paboTana Ha CKo-
pocTtn 56 Kéut/c. B 1986 rony NSFNET opraHnaoBana psg pervoHanb-
HbIX ceTell, 0ObeANHEHHbLIX B MarucTpasbHylo CeTb. [103XKe OCHOBHbIE
yacTtu cetnn NSFNET 6b111 MoaepHU3npoBaHbl ans paboTbl Ha CKOPO-
cTax 0o OC-3 (155 M6uT/c) n Bbilwe. NSFNET odpuumanbHo npekpaTtn-
nacBoEé cyulecteoBaHme B 1995 roay, n Ha cMmeny el npuiina cetb MERIT.
MepBoHavanbHO, MERIT 6bina ceTbio MaclwiTaba wrarta, akcnayaTmpye-
Mon YHuBepcutetomM MunuuraHa, n permoHanbHbiM KOMMOHEHTOM Kak
cetn NSFNET, tak u IHTepHeT.

B 1988 roay Axako OrikapuHeH (Jarkko Oikari-nen) pa3pabaTbiBaeT
TexHonoruio Internet Relay Chat (IRC). Torga e nosiBuncst HoBbIl TEp-
MWH «xakep», a 1 Hos6ps 1988 roga BupycHasa nporpamma «Internet
Worm» cymena nospeantb 6onee 6000 paboumx ctaHUu.

B 1989 roay konn4yecTBo padbo4ynx ctaHunii gocturaet 100000 wiTyk,
a B 1990 roay — 300000. MNMosBnsieTcs NepBbli KOMMEPHYECKNI NOCTaB-
wmk ycnyr cetn HtepHert, a rog cnycta Tum BepHepc-Jin (Tim Ber-
ners-Lee) na opraHnsaunm CERN, LLBenuapus, BbinyckaeT CBOK pas-
paboTky BcemumpHoii MayTtuHbl — World Wide Web (WWW). Beckope npo-
rpammbl npocmoTpa WWW cTtanu HEOTbEMIIEMOM YaCTblO MOBCEAHEB-
HOW XM3HW, N Ha4Yanacb apa busHeca B cetT MIHTepHeT. B 1992 roay ko-
nnyecTBO pabounx cTaHumi npeebicuio 1 munnnoH, as 1993 roay B VIH-
TEpPHEeT nossuicsa agpec www.whitehouse.gov 1 anekTpoHHasa no4yta
president@whitehouse.gov b. KnuHToHa. NoHapobunocb MeHee 2 ner,
4yTOObI B VIHTEPHET MNOSIBUNMCL aapeca NpaBUTENbCTB O0JIbLUNHCTBA APY-
rmx CTpaH, BK/Yas, Hanpumep, agpec Batukana — www.vatican.va.
B Tom e 1995 rony konnekTne nporpamMmmuctoB Sun Microsystems nog,
pykoBoacteom xenmca loanmura (James Gosling) co3ganu g3bik Npo-
rpaMmmMmpoBaHns Java, pagmkanbHO USMEHUBLLUWIA CaM CMbIC NPOrpam-
MUPOBaHUA IHTEPHET-NPUNOXKEHUIA.

B 1996 roaoy cetn VIHTEPHET NCMONIHUOCK 25 NeT, a YACNO paboymx
CTaHUWI, NOAKNOYEHHbIX K IHTepHeT, cocTtaBmno 10 MUNNMOHOB.
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K koHuy 2000 roga HacumTbiBanock okoso 300 MUNNMOHOB NMOJIb30Ba-
Tenen VIHTepHeT. KonnyecTBo pabo4nx CTaHLMM celtyac Bo3pacTaeT npu-
MepHo Ha 80 npoueHTOoB 3a rofa,. B nepBoii rnase npuBeaeH PUCYHOK, Ha
KOTOPOM aBTOPbI B35IM HAa cebs1 CMeNoCTb NoKasaTh, YTO NPUOIN3UTENb-
HO Kk 2004 roaoy VIHTepHEeT pa3pacTeTcs 40 pa3MepoB COBPEMEHHOM Te-
nedpoHHOW ceTu.

Cranpaptbl B cpepe UntepHer

N3 maTepurana npenblaywiero naparpada BugHo, 4To IHTepHeT — ca-
Masi HeobbluHasn 13 Bcex ceTel. MNpakTrnyeck Noboi 06 LEKT MOXET NoA-
KnounTbes K IHTepHET, 4ToObl NPeasIoXNTb PECYPCHI, UV ANS [ocTyna
K HAM. o IHTepHET MOXET rynsTb NpakTuyecku noboi Bung nHpopma-
LMK 6e3 Kaknx-nnbo orpaHnyeHnin. OTCyTCTBYET LIEeHTPasbHbIA OpraH, Ko-
TOpbI perynupoBan 66l paboTy ceTn IHTEPHET, XOTS CYLLECTBYIOT opra-
HU3auuMmn, yCTaHaBNMBaloLme onpeaenéxHHble GyHAaMEHTaNbHbIE NPVH-
LMnbl 1 pykoBoaswme pabotoli cetn. CeTb MIHTEpPHET Mo cBOen Gpurnoco-
dun aBnaeTcs aBTOHOMHOW U Aa)e aHapXMyeckon; B KOHEYHOM CYETe,
B 9TOM U €€ cuna, n e€ cnabocCTb.

CyuiecTByeT psj opraHnsauuin, KOTOpble y4aCTBYIOT B Pa3fnMyHbIX
MeponpuUATUAX N0 aAMUHUCTPUPOBAHMIO 1 noaaepxke MIHTepHeT. B KoH-
TEKCTe AAaHHOW KHUM Cpeam 9TUX opraHmusaumii cnegyet ynomsiHyTe CERT,
IAB, IETF, IESG, IRTF, ICANN u The Internet Society (O6wecTBo VIHTEpP-
HeT, n3BecTHoe Takxe kak ISOC).

pynna pearnpoBaHuss Ha HapPyLIEHNST KOMMbIOTEPHOM 3aLynTbl
(CERT) - rpynna akcnepTtoB YHuBepcuteTa KapHern-MennoHa, kotopas
OTBEYAET 3a BOMPOCHI, CBA3aHHbIE C HAPYLLUEHMEM KOMMbIOTEPHOW 3aLLM-
Tbl B ceTu MIHTepHeT. CERT 6bina ob6pa3zoBaHa ARPA B Hos0pe 1998 rona
Kak peakums Ha psa, UHUMOEHTOB, CBA3AHHbLIX C MOSIBIEHMEM BUPYCHbIX
nporpamMm caMmoTUPaXNPOBAHUS.

CoBerT no apxutektype VHTepHeT (IAB), nepBoHayanbHO — KoopAaun-
HaLMOHHbIV coBET ceTn VIHTepHET — [OOPOBOJIbHEIN OpraH, MeLnii
B CBOEM COCTaBe 12 aKCnepToB, KOTOPbIE MCMONb3YIOT PECYPChI CBOMX
KOMMaHMN-CNOHCOPOB A1 TOro, 4To6bl cNoco6CcTBOBaTL MHTEpecam UH-
TepHeT. |IAB KOHTPONMPYET 1 KOOPAMHUPYET OEATENIbHOCTb ABYX Npobiem-
HbIX (pabouunx) rpynn: IETF n IRTF. B coBokynHOCTU, 8T opraHn3aumm
BblpabaTbiBAOT TEXHUYECKYIO MOSUTUKY W HanpaBieHus paboTbl.

UHxeHepHas npobaemHas rpynna MIHtepHeT (IETF) onpenenser, yc-
TaHaBNMBaET NPUOPUTETLI U BbipabaTbiBaeT PeLLEeHs MO KPaTKOCPOUYHbIM
Bonpocam 1 npobaemMam, BkJtoHas MPOTOKOSbI, aPXUTEKTYPY 1 SKCMya-
Taumo. MpepnoxeHHble cTaHAapThl Ny6ankyoTcs B IHTEpHeET B BUAOE
3anpocoB kommeHTapues 1 npeanoxeHuin (RFC). Mocne BbipaboTkn
OKOHYaTeNbHOW BEPCUMU CTaHAAPTa, OH NOCTynaeT Ha YyTBEPXAeHune
B rpynny yrnpaBaeHusi nHxeHepos IHTepHeT (IESG).
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Hay4Ho-nccnenoarenbckasi npobnemHas rpynna VHtepHet (IRTF)
3aHMMaeTCs OONITOCPOYHBIMM BONPOCaMU, BKIIOYAS CXEMbI agpecaumm
N TEXHONOTUN.

Kopniopaums IHTepHeT ro rnpucBoeHuio uMeH n Homepos (ICANN) —
HekoMMepYeckas opraHmaaums, oopaszoBaHHasn B 1999 roay. ICANN Obina
co3paHa ans Toro, 4tobbl B3ATb HA cebs NonHOMOUYMS peaepanbHOro
opraHa IANA no pacnpeneneHmnio obLLen3BeCcTHbIX HOMEPOB MOPTOB,
ynpasneHuio IP-agpecamm n npucBOeHno MMEH AOMEHOB. Homepa nop-
TOB NMpeacTaBnsaoT codolt 16-6uToBbIE BENMYMHBI B Anana3oHe ot 0 oo
65 536. O6LLEN3BECTHbIE MOPThI HYMEPYIOTCA YMCNIaMU U3 AManasoHa oT
0 0o 1 023 n ncnonb3yTCs CUCTEMHBIMK NPOLECCaMU NNU NPUKIAAHbI-
Mu nporpamMmmamu. lNMpumepamm 06LLLENI3BECTHbLIX MOPTOB ABASOTCS: MOPT
25 pnsanpotokona SMTP (IpocToro NpoToko/ia NepechikM NoYThbl), NOPT
80 ona npotokona HTTP (M'vnepTekCcToBOro TpaHCMOPTHOrO MNPOTOKONA)
nnopt 107 ana AuctaHumoHHoM cnyObl Telnet. B cpene knueHT/cepBep
MHTepHeT Ha 6a3e npoTtokona TCP/IP, cepBep Ha3HavyaeT nopThbl C y4é-
TOM NPOTOKOSA NPUKNAOHOI0 YPOBHS, KOTOPbIN BbINMOMHAETCS Ha KITNEHT-
ckom ypoBHe. ICANN Takxe npucBamBaeT IP-agpeca opraHusaumsam,
XenaroLwmm NOMeCTUTb KOMMbIOTEPbI B IHTEPHET; KONMYECTBO apecoB
3aBUCUT OT pa3mepa opraHnsauun.

Ob6uectBo NHTepHeT (ISOC) — no6poBOJIbHASA OpraHmM3aLms, KoTopas
npeacTasnset cobor HeKoTopyto GopPMasbHY CTPYKTYPY ANS aOMUHN-
cTpupoBaHus MiHTepHeT. O6wecTBo VIHTEpHET NpeaocTaBuio obuumnanb-
Hble NosiHoMouus IESG npyHMMaTh pelueHns no ctaHgapTam.

Appecauus

MHTEpHET- 3TO COBOKYMHOCTb ThICSY KOMMbIOTEPOB, 0O bEANHEHHbIX
B CETU, KOTOPbIE, B CBOIO O4epeib, COeANHEHbI Mexay co60i NocCpeacT-
BOM MapLUpyTU3aTopoB. [is opraHmMsaumm IMHUIA CBS3U UCMONb3YIOTCS
NPaKTUYECKN BCE BO3MOXHbIE TEXHOJIOTMN — OT KOMMYTUPYEMBbIX Tene-
(P OHHbIX COeAMHEHWNI A0 CaMblX COBPEMEHHbIX ONTUYECKUX CUCTEM Me-
penayn. AKTUBHO UCMOMb3YIOTCS U CMYTHUKOBBIE JIMHUW CBSI3W.

CeTb NIHTEPHET NMMEET nepapxmyeckyto CTPYKTYpy. OTOT NOAX0A, AB-
naetca adpPEeKTUBHBLIM MOTOMY, YTO NO3BONAAET UAEHTUDULINPOBATbL KOM-
NOHEHTbI IHTEpPHET NOCPEACTBOM aAPECOB, TAKXE MMEIOLLNX NeEPaAPXU-
yeckylo CTPYKTypy. Hanpumep, B TenedoHHO ceTu NoJHbIM HoMep abo-
HEHTA COLAEPXUT Takne COCTaBAdloLWMe Kak KO4 CTpaHbl, KO4, 30Hbl, HO-
mMep ATC, Homep aboHeHTa B ATC. AHanornyHas KoHuenums 6bina npu-
HSATa n B ceTu VIHTepHET: cTapLlume 6uThl agpeca MaeHTUOUUMPYIOT CETb,
B KOTOPOI HaxoamTcs paboyas cTaHuusl, a Miaalme — pacrnosioxeHne
paboyeli cTaHUMM B 3TON CETU.

Mopasnsiowee 60NbLUIMHCTBO CeTel ceilvac MCNoSb3YeT MPOTOKOI
IPv4 (MHTEPHET — NMPOTOKOJ1 Bepcumn 4), XoTs yxe paspaboTaHa Lectas
Bepcusa npoTokona IP, koTopasi npyMeHAeTCst B HEKOTOPbIX HEAABHO CO3-
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JaHHbIX KpYMHbIX ceTsax. Cxema agpecaumn npotokona IPv4, koTopbli Obin
onpenenéxH B RFC 791, npegycmaTtpumBaeT pa3mMep agpecHOro nongd
32 6uTa, 4To Ja€T 2%2 (Unn 4 294 967 296) NoTeHUMaNbHbIX adpECOB.

IP-appec ntoboi paboyein cTaHLMM COCTOUT U3 agpeca ceTu nagpeca
KOMMblOTEPA B 3TOM ceTu. B apxutekType agpecaumm npeaycMoTpeHO
nNsaTb GopMaToB agpeca, Kaxablh N3 KOTOPbIX HAYMHAETCHA C OAHOr0, OBYX,
TPEX UIN YETLIPEX BUTOB, NAEHTUDULMPYIOLLMX Knacc ceTn (knacc A, B,
C, Dunn E). O6bnactb ceteBoro ugeHtugukatopa (Network ID) onpene-
NSeT KOHKPETHYIO CeTb B Kyacce, a obnactb Host ID ngeHtudunumpyet
KOHKPETHbIN KOMMbIOTEP B CETU' .

e ApnpecaknaccaAnaeHTmdunumpyoTes HadanbHbiM 6uTom 0. Cneayio-
e ceMb OUTOB ONPeaenstoT KOHKPETHYIO CETb (HMCNO BOSMOXHbIX
3HaveHnin — 128 nnn 27). OctanbHble 24 6UTa onNpeaensitoT KOHKPeT-
HbI KOMMbBIOTEP B CETU, NMPU BO3MOXHOM KOJIMYECTBE KOMMbIOTEPOB —
16 777 216 (2**). Agpeca knacca A npeaHa3HadeHbl 41 04eHb KPyri-
HbIX ceTel ¢ O0NbLUMM KOJIMYECTBOM pabounx ctaHuuii. Mepsble aa-
peca knacca A Obl1 NPUCBOEHbI TakM KoMmnaHusam kak IBM Corpora-
tion, Hewlett-Packard Company, Ford Motor Company n gp.

e Appeca knacca B noeHTnpunumpyoTcs HadyanbHOM AByXOUTOBOW ABO-
MYHOM nocnepoBatenibHOCTLIO 10. Cneayowme 14 6uToB onpeaens-
lOT CeTb, NPV BO3MOXHOM KonnyecTBe ceTel 16 384 (2'%). OcTanbHble
16 61TOB ONpPenensaioT KOHKPETHbIN KOMMbIOTEP, C BO3MOXHbIM KOJN-
4eCcTBOM KOMMbIOTEPOB — 65 536 (2'°).

e Appeca knacca C naeHTUUUMPYIOTCS HavyasibHOM TPEXOUTOBOW MO-
cnepoBatenbHocTbio 170. Cnengyowmne 21 6UT onpenenstoT CeTb,
C BO3MOXHbIM KonmdecTBom ceTelr — 2 097 152. OcTtanbHble 8 61UTOB
onpenenatT KOHerTHbIVI KOMMNbIOTEP B CETU, C BO3MOXHbIM KOJ1In4ye-
CTBOM KOMMbIOTEPOB — 256 (28). BONbLUMHCTBO OpraHM3aumin UMeioT
agpecaknaccaC.

e Appeca knacca D ngeHTMduumpytoTcsa HavanbHOM YeTbipEXOUTOBOM
nocnegoBatenbHOCTLIO 1770. Aopeca aToro knacca npegHasHayeHbl
ONa rpynnoBo nepeaayu, n octaBlumecs 28 6UTOB onpeaenstoT rpyn-
rnoBoOn agpec.

e Appeca knacca E noeHTMonumpyoTcs HadanbHOM YeTbIpEXOUTOBOM
LOBOUYHOM nocnenoBaTenbHOCTbIO 1171, Agpeca aToro kacca 3ape-
3epBMpPOBaHbl 419 OyayLEero UCrnoib30BaHUS.

Cnoco6, npy NnoMoLLM KOTOPOro 3anuckiBatoTcs Bce IP-anpeca, Ha-
3blBaeTCS NMYHKTUPHOW OECATUYHON cMCTeMOI 0603HaveHui. Kaxpoe 32-
OuTOBOE ajpecHoe MnoJjie pa3fesieHo Ha 4YeTbipe Mons B BUAE
XXX XXX XXX. XXX, N KaKO0MY MO0 AAaETCS AeCATUYHOE YMCIOBOE 3Have-
Hue o1 0 00 255, BbipaxeHHoe B BUAe OOHOro okteTa (28 = 256 nnm 0-255).
Appeca knacca A HaumHatoTes ¢ 1-127, agpeca knacca B — ¢ 128-191,
n agpeca knacca C — ¢ 192-223.

" CTtporo roeopsi, agpec naeHTMouumpyeT ToNbko ceTeBol nHTepdeinc paboyei
CTaHUMW, T.€. TOYKY NOAKNOYEHMS K CETU.
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Kak oTMeyvanocs BbiLle, Kopriopaumsi IH-TEPHET ro rpucBOEHUIO UMEH
nHomepos (ICANN) npuceavBaeT IP-agpeca opraHM3aumsam, XenamLmm
MOAK/OYNTL KOMMNbIOTEPLI K ceT MHTepHeT. Knacc IP-agpeca n, cneno-
BaTENbHO, KOJIMYECTBO BO3MOXHbIX a4pEeCOB KOMMbIOTEPOB 3aBUCUT OT
pasmMepoB opraHmadaumn. OpraHusaumsi, KOTOPO NMPUCBOEHbI HOMEPA,
MOXET 3aTeM MepeHasHayYnTb UX Ha OCHOBE JINOO cTaTtnyeckon, nmbo
OuHaMuyeckom agpecaunn. Ctatmyeckas aapecaums 03Ha4aeT XXECTKYHO
npuBa3sky IP-agpeca K KOHKpeTHOMY KoMMboTepy. MNpun AnHammyeckon
aapecauny KOMNbIoTEPY NpucBamBaeTcs AOCTYNHbIN IP-agpec Bcsknin
pas npu ycTaHOBAEHUN coeanHeHns. Hanpumep, noctaBLumk yenyr UH-
TEPHET MOXET UMETb OAMH NN HECKONbKO afpecHbIX 610koB knacca C.
[Mpv orpaHn4eHHOM KoNM4ecTBe LOCTYNHbIX IP-aapecoB nocTaBLwmK npum-
cBaumBaeT IP-agpec KoMMbIOTEPY NOSIb30BATENS BCAKUI pas, Koraa rnob-
30BaTeslb KOMMYTUPYEMOW IMHUK MOJTy4aeT K HEMY AOCTYM, 4TobbI ycTa-
HOBUTb coeanHeHmne ¢ NHTepHeT. [Nocne 3aBepLUeHns CoeANHEHNsI 3TOT
IP-agpec MOXET npucBamBaTbCs APYrMM nonb3oBartensam. nHammyeckoe
npucBoeHue IP-aapecoB 00bIYHO OCYLLIECTBASETCS Yepes MapLupyTn3a-
Top, paboTawoLwwmii no npotokony DHCP (poToko1 AnHaMmn4eCckori KOH-
purypaumm paboyeri ctaHumu). HaobopoT, ecnm AoCTyn K NOCTaBLUMKY
ocyulectensetcs no XxDSL, nocTtaBLmk yenyr VIHTepHeT 0ObI4HO npucean-
BaeT Nnosib3oBaTesto oanH unn 6onee crtatndeckux IP-agpecos. Tak kak
coeamnHeHme no xDSL Bcerga akTMBM3MpoOBaHO, AMHaMMyeckas agpeca-
LM 0ng 9TOW KaTeropum nonb30BaTeNem HenpuMeHnma.

Kak y>xe oTmeuanocb, npotokon IP Bepcun 4 npeaycmaTpmBaeT pas-
Mep agpecHoro nons 32 6ura, 4to gaéT 2%2 (unn 4 294 967 296) noteH-
LmanbHbIX aapecoB. O,D,HaKO BO3pacTaoLaa nonyJadpHOCTb TEXHOI0I NN
TCP/IP npuBena K UCTOLLEHWIO NnaHa HyMmepauum npoTtokona IPv4 aHa-
NIOFMYHO TOMY, KakK NONyfaspPHOCTb MOAKOYEHHbIX K TeNedOHHOM CeTun
dakCUMUNbHbIX annapaTos, COTOBbIX TeIePOHOB, NeraKepoB, KOMMbIO-
TEPHbIX MOAEMOB 1 AaXe KOMMPOBaJIbHbIX MaLUNH NPUBENA K UCTOLLEHUIO
nnaHa Hymepauun TpOTIl. JononHntenbHoM NnpobnemMon aBnaeTcs ToT
daKT, 4To 04eHb O0JIbLLOE KOIMYECTBO aapecoB knacca A nknacca B 6bi10
BblAENIEHO KPYMHbIM OpraHn3auusim, KOTopble B HUX Ha CaMOM Aefe He
Hy>XXaanucb. B cBs3u ¢ TeM, 4TO pakTUHECKM NCNOb30BaNCA TONbKO He-
OO0NbLLON NPOLLEHT a4 pECOB, OFPOMHOE KOJIMYECTBO AOCTYMHbIX a4 PECOB
OblN10 NOTEPSHO. DTO HAMOMMHAET PACTOYNTENBHOCTbL, C KOTOPOW Bblae-
nanucbk TenedoHHbIE HOMEpPa B ropoaCKNX TeNedOHHbIX CETSAX (3a NCKIO-
yeHnem MI'TC) 6nokamum no 10 000 HomepoB, 3a4acTyto BHE 3aBUCUMO-
CTM OT TOro, CKONbKO nX TpedoBanock peanbHo — 100 nnn 1000.

Y106bI CMArYNTb, MO KPaHen Mepe —4aCTUYHO, 3Ty NpobaemMy, KOMuU-
TeT IETF B Hayane 90-x rogos onyb6nukoBan B gokymeHTax RFC 1518
n RFC 1519 nonoxeHne o 6eck/1accoBoOVi MEXXA0MEHHOV MapLLpyTmn3a-
umnmn (CIDR). TexHonorua CIDR nocTpoeHa Ha KoHLenuumn cyrnepceTu (su-
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pernetting), COCTOALLEN N3 rPYyMnbl NOACETEN, KXA0M N3 KOTOPbIX NpU-
cBamBaeTcs agpec nogceTtn. Ho B uenom COBOKYMNHOCTb NOACETEN Bbl-
rMaguT, Kak egmHasl ceTb C OAHMM npedukcom (Hanpumep, ons EBponol
BbloeneHbl npedukcol 194 n 195). bnaropaps TexHonorun CIDR, cokpa-
LaeTCs YACIO MapLUPYTOB U, CNeAoBaTeNbHO, pa3Mep U CIIOXHOCTb Tab-
iy, MapwpyTtnsadmn, KoOTopble O0JDKHblI NoAOepPXNBATb KOMMYTATOPbI
1 MapLupyTnsatopbl. HecmoTps Ha To, 4To CIDR nprBHOCUT U3BECTHYIO
rmobkocTb B cxeMy IP-agpecaunun, oHa, TeM HE MEeHee, He peLlaeT rnaB-
Hol Nnpobnembl — HegocTaTka IP-agpecos B 0603p1MOM OyayLLEM.

MpoTokon IPv6 peluaeT 3TOT BONPOC NYyTEM pacLLUNPEHUsS aapecHOro
nons oo 128 6utos, o6ecneyrBas TeM cambiM 212 noTeHUnanbHbIX agpe-
COB, YTO COCTaBNSAET BEINYMHY 340.282.366.920.938.463.463.374.607.431.768.211.456.
Mo pacuétam KpuctmaHa Xwontema, Takoro agpecHoOro npocTpaHcTea
[0CTaTo4HO, 4TO6bLI NPUCBOUTL MO 32 agpeca KaXxaoMy KBaapaTHOMY
OIONMY CyLLIM Ha 3emrne — 4To, B MPUHLMNE, AO0JIKHO PEeLIUTb Npobnemy.
C y4éTOM NpennioxXeHunin o npuceoeHumn IP-agpecoB ceTeBbIM Ko eBap-
KaMm, XxonoamnbHMKam, cuctemam oborpesa 1 KOHOULMNOHMPOBAHWS, aB-
TOMOOWIAM 1 BOOBLLLE BCEM MbIC/TMMbIM YCTPOMCTBAM, LLEHHOCTb U PEH-
TabenbHOCTb NpoTokona IPv6 Bo3pacTET ewwlé 6onbLue. MNpoTokon IPv6 06-
nagaeT Takke 0oNoJIHNTE N IbHbIMU d)yHKLI,VIOHaﬂbeIMVI BO3MOXHOCTAMMU,
XOTS 415 UX peanusaumm notTpedbyeTcs MoAePHU3aLMS CYLLLECTBYIOLLEro
CEeTeBOro NporpaMmMHoOro obecneyeHuns.

Ho BepHemcs k npoTokony IPv4. KomnbloTep, NOAKIIIOYEHHbIN K CETU
MHTepHeT, kpome IP-agpeca MOXeT naeHTMenUmMpoBaTbCa AOMEHHbLIM
nmeHeM. CeTb IHTEpPHET pasgenieHa Ha lormyeckmne 061acTu (AOMEHbI).
Appeca B cucteme nméH JomMeHoB (DNS), apMnHNCTpmpoBaHne KOTo-
pbix nexuT Ha ICANN, mMeloT cTaHOapTHbIN BUA, NPeaCcTaBASOLLINIA CO-
0o NnocnefoBaTeNibHOCTb MMEH, pa3feflieHHbIX TO4KaMu, Hanpumep:
KOMblOTEP. OpraHn3aums.qomMeH. Nogasnsiowee 60/bWNHCTBO U3 45
MWJISIMOHOB (WS OKOJI0 TOF0) 3aperncTprupoBaHHbIX JOMEHOB BEPXHE-
ro yposHs (TLD) asnaetca kommepyeckumn. JomeHbl TLD, koTOpbIE
NOEHTUONLMNPYIOTCHA Kak cyPpdUKC JOMEHHOIO MMEHU, OblIBAOT OBYX
TUNOB: 0600OLLEHHbIE JOMEHbBI BEPXHEIO YPOBHS (Net, com, org) vi Koabl
cTtpaH (ru, fi, ua).

Cam xe ICANN nony4un ot IANA nonHomMo4ns No agMUHUCTPUPOBa-
HUO NHTepHeT-agpecos. Npy agMUHUCTPUPOBaHUN CO CTOPOHLI IANA,
OTBETCTBEHHOCTb 3a npuceoeHne TLD Bo3naranacb Ha LEHTP ceTeBoy
nHpopmarmm inTepHerT (InterNIC) komnanum Network Solutions Inc. B Te-
YeHVe NnepBbIX OECATKOB NeT CyllecTBOBaHUSA VIHTEpHET, npnuceoeHmne
nooMeHOoB Obinio 6ecnnatHbiM. MNo3xe, InterNIC Hayan 6paTb nnarty 3a 4o-
MeHbl .com B pa3mepe $70 3a nepsble ABa roga u $35 3a kaxaplii cne-
aytowmin rog,. B 1999 rogy InterNIC noTepsn MOHONONBHOE MPaBo Ha Npu-
CBOEHME JOMEHOB, Tak kak B anpene 1999 roaa Obinn yTBEpXAeHbl HETbI-
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pe KOHKYPEHTHbIE OpraHuU3aLUmMn Ha UCMbITaTeNbHbIN CPOK A0 25 NIOHS
1999 ropga. ICANN Takke 06BbABUI, HTO PAL OPYrvX 3asaBUTENEN yaoBNe-
TBOPSIIOT Er0 KPUTEPUSAM aKKpeaMTaLMn, N OHN BYAYT akkpeaAnTOBaHbI Mo
OKOHYaHUN UCNbITaTeNIbHOrO CPOKa.

MiMmeHa moMeHOB ropasao fierye 3anoMHUTb M BBECTU, HO HE0OXoau-
MO npeobpasoBaHue s nepesoga MMEH 4oMeHoB B IP-agpeca; 3To He-
0b6xoaumMo sl Toro, 4Tobbl pasHble MapLLPyTU3aTopbl U KOMMYTaTOPbI
MOIJIN HanpasuUTb MHMOPMAaLMIO B HYXKHbIN MYHKT HA3HAYeHUS.

YpoBHu apxutektypbl UHTepHeT

®yHKUMOHNpPOBaHMe ceTn IHTEpHET OCHOBAHO HA CNTIOXXHOM KOMIJIEK-
ce NPoTOoKOo0B, 06ecneynBatoLLMX BbINOIHEHME Pa3/INYHbIX PYHKLNA —
OT HenocpeacTBEHHO Nepenayu AaHHbIX A0 ynpaBfieHnst KOHdUrypaum-
el 0bopynoBaHMs CETU.

Lna Toro, 4To6bI KNaccUUUMPOBaTb Pa3JINYHbBIE MPOTOKOSIbI U MOHATb
MX MECTO B 00LLEN CTPYKTYpPE TEXHOJIOMMN MEXCeTeBoro B3aMmMmoaeincT-
BUS, YAOOHO BOCMONb30BATbCA TaK HAa3blBAEMbIM «MHOFOYPOBHEBbLIM
npeacTaB/iEHNEM CETEBbLIX NPOTOKONOB». B pamkax Takoro npeacrasne-
HUS NOAPa3yMeBaeTCsl, HTO NPOTOKOJIbl 601ee BbICOKOIr0 YPOBHS UCMOSb-
3YI0T GYHKLMM MPOTOKOJI0B O0oNee HU3KOro ypoBHs. Knaccnieckom, XoTs
M NpeacTaBngaoLLLEen cenyac, ckopee, akageMnyeckuin MHTepec, Mmoge-
Nbl0 TAKOro poaa ABngeTca CEMUYPOBHEBast MOAENb B3aUMOOENCTBUSA
oTKpbITbIX cnucTeM (Open Systems Interconnection — OSI), paspaboTaH-
Has ITU-T B pamkax HeygaBLUenca NonbITKM co34aTb MeXAyHapOaHbIN
CTaHOApT CEMENCTBA CETEBbLIX MPOTOKOIOB. BMecTe ¢ TeM, HEKOTOpPbIE
pesynbTaTbl A4AHHOIO NPOEKTa ABMASAIOTCS XOPOLWUM MaTtepuanom as
y4eOHMKOB, YEM Mbl M BOCMOJIb3YyEMCH.

Puc. 4.1 nnniocTpupyeT B3aMMOOTHOLLEHNSA apXUTEKTYPbI HTEpHET,
onpeaeneHHon ARPA, ¢ mogenbto OSI, a Takke NoACHAET QYHKLMM Kax-
[0ro U3 ypoBHeEN.

Apxntektypa VIHTepHeT bbina pa3padoTtaHa areHTcTBoM ARPA ons
COeANHEHMNS] KOMMbIOTEPOB B rOCYAAPCTBEHHbIX, BOEHHbIX, akaaemMunye-
CKMX N OpYyrux opraHn3aumsix, B OCHOBHOM, Ha Tepputopum CLLA, yTo
00OyCcnoBUIIO ee NpakTu4ecknii xapakrtep. C apyro cTopoHbl, Moaens OSI
oxBaTbiBasia 6oJsiee WMPOKNIA KPyr BONPOCOB nepenavm nHdpopmaymm,
1 B €e paMKax He Obl/1 KOHKPETUIMPOBAH TUM B3aMMOOENCTBYOLLNX CUC-
Tem, 4To nopoauno bonee «apodbHoe» pasdbueHne Ha ypoBHU. OgHaKo
MeXxay TOW 1 ApYyrov apxXnuTekTypon MMeeTcs O4EBUOHOE COOTBETCTBUE.

MepBbit ypoBeHb Mogenu ARPA — ypoBeHb CETEBOIo MHTEpPdenca —
noaaepxuBaeT GU3NYECKNIN NEPEHOC MHDOPMALMN MeXay YCTPOMNCT-
BaMU B CETU, T.e. 00beanHaeT GyHKUNM AByX ypoBHen OSI — pusunye-
CKOro 1 3BeHa AaHHbIX. YPOBEHb CETEBOro nHTepdenca obecnevympaeT
dun3nyeckoe coeanHeHe Co cpenon nepenaym, obecnevympaeT, ecnm
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39TO HEOOXOAMMO, paspeLleHne KOHMOANKTOB, BO3HMUKAIOLLVX B NPOLLEC-
ce opraHmsaumm gocTtyna k cpefe (HanpumMep, UCNob3ys TEXHOJIOMMIO
CSMA/CD B ceTu Ethernet), ynakoBbiBaeT gaHHble B nakeThl. MNakeT? —
9TO NPOTOKOJIbHAsA €AnHMLA, KOTOpas COAEPXUT MHDOPMaLIMIO BEPX-
HUX YPOBHEW, 1 cy>ebHble Nnons (annapaTHble aapeca, NopsaKoBbIe HO-
Mepa, NoATBepPXAeHus 1 T.4.), HeobxoanMble Ans GYHKLMOHUPOBaHUS

NPOTOKOJIOB 3TOr0 YPOBHS.

YpoBHU
mopenu OSI

YpoBeHb MpunoxeHunin
(Application Layer)

Monb3oBarenbckue NPUNOXEHNS NN NPpUIoXeHus,
HEMNocpeCTBEHHO X NOAAePXVBAIOLLIME, TaKNe KakK
nepenaya GainoB UK 3NEKTPOHHAA NoYTa. OTU NPUNOXEHUS
peanna3yloT 1 UCNONb3YKT Npuv BGaMMOﬂeﬁCTBMM COOTB.
npotokosnbl - HTTP, FTP, SMTP n T.4.

YpoBHM
apXUTEeKTypbl
ARPA

YposeHb MpepcTtaBneHns
(Presentation Layer)

YposeHb Ceccuin
(Session Layer)

TpaHCnopTHLIN YpoBEHb
(Transport Layer)

MosxeT nosaepxvBaTh NOATBEPXAEHNE JOCTaBKM
OT OTNpaBuTens Ao nosyyartens. Ha NpyemMHOM KoHLe
o6ecneynBaeT naeHTUdUKaLMIO (HOMep NopTa) NPUIoXKeHNs
YpOBHS 7, KOTOPOMY NpeaHa3Ha4aeTcs MHbopMaums.
MprMepbLI NPOTOKONOB TPAHCMOPTHOrO YpoBHs- TCP, UDP.

YpoBeHb
Mpunoxexuii
(Process/ Application Layer)

CeTeBoit YpoBeHb
(Network Layer)

YpoBeHb 3BeHa [JaHHbIX
(Data Link Layer)

O6ecneynsaeT GopM1poBaHne TabnuL, MapLIPYTOB 1 NEPECHIIKY .
OrpaHuyeHHo NoaaepXMBaeT anarHocTnieckme GyHKLUMK (MPOToKoN
ICMP). MpoTtokon,o6ecneyvBatolumii nepecobinky — IP. Mprumep
npoTokona ana dopmuposaHms Tabnmusl mapLipytos — OSPF.

TpaHCcnopTHLIN YPOBEHb
(Host-to-Host Layer)

CeTeBoi1 YpoBeHb
(Internet Layer)

Puanyeckmnin YposeHb
(Physical Layer)

O6ecneuviBaeT nepeaayy MHGOpPMaLMK Mo KaHany CBA3N.
MoxeT o6ecneurBaTb 0GHapyXeHve oWnBoK 1 MOBTOPHYIO
nepefayy, B 3aBUCUMOCTMN OT KOHKPETHOTO NPOTOKONA.
Mpumepsbl npoTtokonos- PPP, LAPD, L_2 Ethernet.

Ob6ecneymBaeT UCMO0Sb30BaHNE GUINYECKO Cpeabl
ansa nepegayv 6utos. OnpenensieT puanyeckme
XapaKTepuCTUKN CUTHANOB, (BYHKLIMM CUHXPOHM3aLNK,
Pur3nYeckme xapakTePUCTVIKN Pa3beMOB.
Mpumepsl — E1, V.35, SDH, Ethernet.

YpoBeHb ceTeBoro
vHTepdenca
VNN NoKanbHol ceTu
(Network Interface
or Local Network Layer)

Puc. 4.1 YposHu mogenun OSI n apxutektypbl MIHTEpHET

CeTeBol ypoBeHb OTBEYAET 3a Nnepenadvy HidopmMaumn, ynakoBaHHOM
B AevitarpaMmmbl (datagram), oT ogHOro kKoMmnbtoTEPa K Apyromy. derita-
rpaMma — 3To NPOTOKOJIbHAs eANHNLIA, KOTOPOI ONEPUPYIOT NPOTOKOSbI
cemenctea TCP/IP. OHa comepXuT agpecHyto nHdpopmaumio, Heobxoam-
MYI0 OJ19 MepeHoca aenTarpaMmbl YePes CEThb, a HE TOJIbKO B paMKax O/ -
HOro 3BeHa AaHHbIX. NMoHaTne genTarpaMmmbl HUKaK He CBA3aHO C pusu-
YECKNMU XapaKTeEPUCTUKAMM CETEN N KaHAIOB CBA3M, YTO NOAYEPKMBAET
He3aBMUCMMOCTb NpoTokonoB TCP/IP ot annapaTypbl. OCHOBHbLIM MPOTO-
KOJIOM, peannayiowmmM GyHKLMM CETEBOIO YPOBHS, SIBASIETCHA MPOTOKON
IP. 3TOT NpOoTOKO1 OTBEYAET 3a MapLUPYyTU3aLMio, dparMeHTaumo 1 cobop-
Ky oenTtarpamMm B pabo4ei cTaHUmu.

O6MeH Mexay ceTeBbIMU y3namu MHGOPMaLIMEN O COCTOSIHUM CETH,
HeobxoaMMon ons GopMUPOBaHNS ONTUMalbHbIX MapLUPYTOB CliefoBa-
HWs feiTarpamMmm, obecrneyrBatoT NPOTOKOSbI MapLupyTrudaumm — RIP, EGP,
BGP, OSPF u gp.

2 iHorga npu paccMOTPEHUM NPOTOKOJIOB 3TOro ypoBHs (Ethernet, HDLC)
ynoTpebnsaeTca Takke TepMuH kagp (frame).
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4.5

MpoTokon npeobpasoBaHmsa aapecoB (Address Resolution Protocol -
ARP) npeobpa3syert IP-agpeca B agpeca, UCMONb3YIOLIMECH B IOKaSb-
HbIX ceTax (Hanpumep, Ethernet). Ha HekoTopbIx pucyHKkax, naobpaxato-
LLNX apPXUTEKTYPY U B3aUMOCBSA3b MPOTOKONOB, ARP pasameluatoT Huxe
IP, 4TOObl NOKa3aTb €ro TeCHy B3aMMOCBA3b ¢ YpoBHeM CeTeBoro
NHuTtepdeiica.

MpoToKON KOHTPOJIbHbLIX cO0OLLEHNI — Internet Control Message Pro-
tocol (ICMP) npepoctaBnseT BO3MOXHOCTb NMporpaMmMHoMy obecnede-
HUIO paboyer CTaHUMN UM MapLIpyTM3aTopa 06MeHMBaTbLCS MHDOpMa-
umen o npobnemax MapLLpyTU3auum NakeToB ¢ APYrMMin yCTPoCcTBaMm
B ceTu. MpoTtokon ICMP — Heobxoaumas 4acTb peanusaumy cteka npo-
Tokonos TCP/IP.

Korpa peiTtarpamma npoxoguT no ceTu, oHa MOXET ObITb NoTepsiHa
nUnn nckaxeHa. TpaHCNOPTHbIM YPOBEHb peLuaeT aTy npobnemy 1 obec-
neyrBaeT HAL4EXHYIO rnepegadvyy MHPopMaLmm OT UCTOYHMUKA K MPUEMHU-
Ky. Kpome TOro, peanvsaumnm NpoTOKOSI0B 3TOr0 YPOBHS 06pasytoT yHU-
BepcasibHbIli MHTEPdENC ans NpuioxeHuin, obecrneymBaioLLNi 4OCTYnN
K yc/lyram ceTeBoro ypoBHs. Hanbonee BaxxHbIMM MPOTOKOIaMU TPAHC-
NOPTHOro yposHs asnsioTcs TCP n UDP.

KoHe4Hble Nosib3oBaTeNy B3aMMOAENCTBYIOT C KOMMbIOTEPOM Ha YPOB-
He NpunoxeHuin. PasapaboTaHO MHOXECTBO NPOTOKOJIOB, UCMOJIb3YEMbIX
COOTBETCTBYIOLLMMUN NPUNOXEHNAMU. Hanpumep, NpuioxeHus nepeja-
4y annos Ncnonb3yoT npotokon FTP. Web-npunoxeHnsa ncnonbayior
npotokon HTTP. O6a npoTtokona FTP 1 HTTP 6a3upytoTcs Ha NpoToKose
TCP. MpunoxeHue Telnet obecneymBaeT NOAKOHEHNE yOANIEHHBIX TEP-
Mu1HanoB. NpPoToKo aKcnayaTaunoHHOro yrnpasneHnsa cetbto SNMP no-
3BOJISET yNpaBnsTb KOHPUrypaumen o6opynoBaHus B ceTn 1 cobupartb
nHdopmaumio 06 ero GyHKUMOHMPOBAHMM, B TOM YMCIE, Y O aBAPUNHbIX
cutyaumsax. NMpunoxeHus, co3gaHHble 419 OpraHn3aumm pevyeBor CBS3u
1 BUOEOCBA3N, NCNosnb3yoT NnpoTokon RTP anga nepenayv nHpopmaumm,
YyBCTBUTESNIbHOM K 3aaepkam. X Window — nonyfnsipHbIvi NPOTOKON 414
NOAKMOYEHUS K UHTENNEKTYaNbHOMY rpaduryeckomMy TepMuHany. 9toT
CMUCOK MOXHO NPoJoKaTh NPaKTUYeCKn 6ECKOHEYHO.

Taknum obpasom, IP-ceTtn ncnonb3yoT ans nepegadm nHpopmaumm
pa3Hoobpa3sHble NPOTOKOJbI, MPUYeM GyHKLMN NPOTOKOSIOB HE 3aBUCAT
OT TOro, Kakue gaHHble nepenatotcs. MHbiMu cnoBamu, IP, ARP, ICMP, TCP,
UDP v apyrue anemeHTbl cTeka npotokonoB TCP/IP npenocTaBnaoT yHM-
BepcaJsibHble cpeacTBa nepeaayn nHdopmaumm, kakom 6bl OHa HU Bbina
npupoabl (pan no FTP, Web — cTpaHuua nnm ayanoaaHHbIe).

MNpotokon IP Bepcun 4

B kauecTBe OCHOBHOI0O NPOTOKOJIA CETEBOI0 YPOBHSA B CTEKE NPOTO-
konoB TCP/IP ncnonb3dyetcs npoTokon IP, KOTOpbIN n3HavyanbHO Npoek-
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TUPOBAJICA Kak NPOTOKOJ Nepeaaym NakeToB B CETSX, COCTOALLMX U3 60S1b-
LLIOro KONMYyecTBa NokanbHbIX ceTen. NMNoatomy npoTtokon IP xopoLuo pa-
©0TaeT B CETAX CO C/IOXKHOM TOMOMOrVEN, paunmoHanbHO UCMONb3ys Ha-
JINYME B HUX MOOCUCTEM M SKOHOMHO pacxonys MPOmnyCkHYO CMOCOOHOCTb
HU3KOCKOPOCTHbIX NNHUI cBA3W. [poTokon IP opraHm3dyeTt nakeTHyio ne-
penadvy nHdopmaumm ot y3na K y3ny IP-cetu, He ncnonb3ysa npouenyp
YCTaHOBJIEHUNS COEANHEHUS MEXAY NCTOYHUKOM U1 MPUEMHUKOM UHDOP-
mauun. Kpome Toro, Internet Protocol sBngeTca gentarpaMmHbIM Mpo-
TOKOJSIOM: Mpu nepenaye nHpopmaumm no npotokony IP kaxabin naket
nepenaeTcs OT y3na K y3ny n obpabdartbiBaeTcs B y3nax HE3aBMCUMO OT
OPYrnx nakeTos.

MpoTokon IP He obecnevnBaeT HaJEXHOCTb A0CTaBKM MHDOPMaLLNK,
TaK Kak OH He MMEeEeT MexXaHN3MOB NMOBTOPHOW nepenayn. OH He MeeT
TaKXke 1 MeEXaHN3MOB ynpaBneHns N0TOKOM AaHHbIX (flow-control). Jen-
TarpaMmbl MOTYT ObITb MOTEPSIHBI, PA3MHOXEHbI, IV NOSTyYEHbI HE B TOM
nopsiake, B kakoM Oblniv nepeaHsbl.

MpoTokon IP 6a3mpyeTcs Ha NPOTOKOJ1e YPOBHS 3BEHA AAaHHbIX, KOTO-
pblin 0becneynBaeT nepeagady AaHHbIX No Guranyeckon cpene. NMporpamm-
HbI MOAY/b, PeaNM3yloLWMin NPOTOKON IP, onpenenset MmapLlpyT nepe-
HOCa [OaHHbIX MO CeTU A0 TOYKM Ha3HayYeHUd, NN 40 NPOMEXYTOYHOro
MapLlipyTusaTtopa, rge genrarpaMmma n3BekaeTcs 13 kagpa J10KanbHOM
CeTM N HanpaBnsieTcs B KaHasl, KOTOPbI COOTBETCTBYET BblOpaHHOMY
MapLupyTy. JentarpaMmmbl MOryT pasbueaTtbcs Ha 6onee Mesnkme dpar-
MEHTbI, U1, Ha0OOPOT, HECKOJIbKO AenTarpaMmm MOryT 00beanHATbLCS
B O[1HY Ha CTbIKe Pa3HbIX CETEN, €CIN 3TN CETU NOLAEPXKMBAIOT Nepenavy
nevtarpamMmm pasHom gJivHbl.

B kaxxpor pabouyel ctaHuumm, noaknoveHHom K IP-cetn, obpaboTka
IP-pentarpamm, NponM3BOANTCS MO OOHUM U TEM XE NpaBuiiam agpeca-
ummn, pparMeHTaumm n MapLupytTmsaumm. Paboune ctaHumm paccmatpu-
BalOT KaXayto AenTarpamMmy Kak He3aBUCHMYIO MPOTOKOJIbHYIO e ANHNLLY,
Tak Kak NpoTokon IP HE NCNOb3YeT IOrMYECKUX COEANHEHNI UITN KaKMX-
nmbo Apyrux CPeacTB UAeHTUGUKALMM BUPTYasbHbIX KaHanos®.

Ha puc. 4.2 nokasaHa CTpykTypa NPOTOKOIbHOW e AHULIbI NPOTOKONA
IP — penTarpammbil.

Mone Bepcus (version) UAEHTUOULMPYET NCMNONb3YEMYHO BEPCUIO MPO-
Tokona IP, B paccmatpurBaeMoM crydae ykasbiBaeTcs Bepcus 4. Heobxo-
OMMOCTb 3TOr0 NoJist 06bACHAETCS TEM, YTO B NEPEXOAHbIN Nepmno, B CETU
MOTryT UCMOJIb30BaTbLCA MPOTOKOJIbl PA3HbLIX BEPCUIN.

Mone anmHa 3arosnoska (header length), cocTosilwee ns 4 6utos, on-
penendeT oJinMHy 3arosioeka, npmnyem gJjinHa ykasblBaeTCcq Kak KoJin4ecT-
BO 6,10KOB paamepom 32 6uTta. B TunmyHom cryvae 3HadeHmne 3Toro nons
paBHO 5.

3 Mpwn paccmoTperHnn npotokona IP Bepcun 6 1 BONPocoB 06ecrneyeHnst kKaiecTsa
06CNYXMBaHNS, Mbl YBUAVNM HEKOTOPbIE OTKIIOHEHWUSI OT 3TOMO NPUHLMNA.
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Bepcus (Version) AnuHa 3aronoska

Tun o6¢cnyxrBaHms

O6was gnnHa

NpeHTudukatop pparmeHTa

dnarn CwmeLLeHve dparmeHTa

Bpems xun3anu

MpoTtokon

KoHTponbHas cymma 3arosioBka

Appec oTnpasutens

Appec nony4yatens

OnuuroHanbHble NONS 1 3arnoHeEHNEe

JaHHble

Puc. 4.2 IP-penTtarpamma

Mone Tun obenyxusarus (Type of Service) cooepXxuT nHPopMaLmio,
KoTOopas OblBaeT Hy>KHa NMpu NOAAEPXKE CETbIO Pa3HbIX KNacCoOB 00Cy-
XuBaHus. Micnonb3oBaHme aToro nons B MIHTepHeT OyaeT Bo3pacTaTh Mo
mMepe pocTa B IP-ceTsax BO3MOXHOCTEN nepeaaqyn MynbTUMEOUNHONO Tpa-
duka c 3agaBaemMbiMy NapaMeTpamMmn kadyecTsa obcnyxmeaHusa. bonee
noapo0bHyo MHPOPMaALLMIO Ha 3TY TEMY MOXHO HalnTu B rnase 10.

Mone obuyas gnvHa (Total Length) onpenensieT obuuyio oanHy nernta-
rpamMmbl B OKTeTax (6anTax), BKo4as 3arofIoBOK M NONE3HY0 Harpy3ky.
MakcumanbHasa annHa gentarpaMmmbl coctaBnseT 65535 okTeToB, ogHa-
KO, Ha NpakTuKe, Bce paboyne CTaHUMN 1 MapLLIpyTU3aTopbl padoTaioT
C OJIMHaMMU, He NMpeBbILLIALWMMN 576 6aNTOB. OTO OObACHAETCH TEM, HTO
Mpw NPeBbILLEeHUN YKa3aHHOM O/INHbI, CHUXaeTcs 3pPeKTUBHOCTb pabo-
Tbl CETW.

MpoTokon IP ncnonedyet 3 nong 3aronoBka ons ynpasaeHus ¢par-
MeHTaumeli/ cbopkoii geritarpamm. Kak yxe ynommHanochk, parMmeHTa-
uMa HeobxogumMa NoToMy, YTO pasHble CeTu, Mo KOTOPLIM NepeaalnTcs
JenTtarpamMmmbl, UMEIOT pa3Hble MakCUMasibHble pa3dMepsbl Kagpa.

UneHtngpukarop ¢pparmeHTa (ldentifier) obosHavaeT Bce pparMeHThbl
O[lHOW feiTarpamMmel, 4TO HEOOXOAMMO A1s1 ee yCreLIHOoM CO0pKM Ha Npu-
€MHOW CTOPOHE.

Mone g¢naros (Flags) obecneymBaeT BO3MOXHOCTb GparMeHTauum
nentarpamMmm u, Npu UCnosib3oBaHMM pparmMeHTaunm, No3BONSET UOEH-
TudnuMpoBaTb NOCNeaHnn pparMeHT genTarpaMmmel.

Mone cmeLyeHne pparmeHta (Fragment Offset) onpeoenaet nonoxe-
HMe ¢parmMeHTa OTHOCUTENIbHO UCXOOHON AenTarpaMmmbl B eOnHULAX,
paBHbIX 8 okTeTam.
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4.6

Mone Bpems xun3Hu (TTL— Time To Live) ncnonb3yeTcs ang orpaHnye-
HUS BDEMEHW, B TEYEHME KOTOPOro AenTarpamma HaxoauTca B cetu. Ka-
XObIA MapLLIPYyTM3aTop CETU AOMKEH YMEHbLLIATh 3HAYEeHME 3TOro Nong
Ha eguHULY, U oTOpackiBaTb AeliTarpammy, eciav none TTL NpuHANOo Hy-
neBoe 3Ha4vyeHue. Hannuure nonsa TTL orpaHMyYMBaeT BO3SMOXHOCTb 6ec-
KOHEYHOW UMPKYALMK AenTarpaMmmbl NO CETU, HANPUMED, B Clly4ae, ecnu
Mo Kakon-n1Mbo NpUYMHEe MapLLpPYT, MO KOTOPOMY OHa C/lieayeT, oka3ascs
«3aKOJIbLIOBAHHbIM».

Mone npotokon (Protocol) naeHTMduumnpyeT NPOTOKON BEPXHETO
ypoBHs (TCP, UDP u T.4.).

MNMone koHTPoIbHas cymma 3arosoBka (Header Checksum) obecneun-
BaeT BO3BMOXHOCTb KOHTPOJI4 owmnbOK B 3arosioBKe. AﬂFOpVITM nogcyerta
KOHTPOJIbHOM CYMMbI BECbMa NPOCT, MOCKOJIbKY 0ObIYHO MPOTOKOJTbI HAX-
HEero ypoBHS UMELOT 6osiee pa3BuTble CPeaCcTBa KOHTPONSA OLLMOOK.

IP-penTarpaMmmbl cogepxxar B 3arosioBke ABa agpeca — oTnpaBuTend
(Source) n nonyyatens (Destination), KOTOPble HE MEHSAIOTCA HA NPOTA-
XXEHUU BCEeW XN3HW fenTarpamMmmbl.

MoapobHee cTpyKTypa 1 GyHKLUMK NpoTokona IPv4 onncaxbl B RFC-791.

MNpotokon IP Bepcun 6

B Hauyane 90-x rogoB MHTEHCMBHOE KOMMEPYECKOE NCMNOSb30BaHne
MHTEepHET NpuBENO K Pe3KOMY POCTY KOSIMYECTBA Y3/10B CETU, UBMEHE-
HUIO XapaKTepPUCTUK Tpadurka 1 y>XECTOUYEHUIo TpedoBaHNIM K Ka4ecTBy
obcnyxuneaHus. CoobLectso MIHTEepHET 1 BECb TENIEKOMMYHUKALMOHHbIN
MUVP Havyanu pelaTb HOBbIE 334241 NYTEM BHEAPEHUS HOBbIX MPOTOKO-
JIOB B pamkax cteka npotokonio TCP/IP, Takmx kak NpoTOKON pe3epBut-
poBaHus pecypcoB RSVP, MPLS n T.a0. OaHako cTano sICHO, YTO TOJIbKO
TakuM NyTeM pas3BuBaTb TEXHOOMMIO HENb3S — HYXXHO MATW HA MOOEPHU-
3aumio CBSATas CBAThbIX cTeka — npoTokorna IP, Tak kak HekoTopble npobre-
Mbl HENMb3s PelnTb 6e3 n3amMeHeHns dopmaTa 3arosioBka gertarpamm
1 NIOrKM ero 06paboTku.

Kak y>xe oTMe4anoch Bblllie, CaMOI HACYLLIHOM NPOo61eMOon CTaHOBUT-
CSl HexBaTKa apeCHOro NPoCTPaHCTBA, YTO TPebyeT n3aMeHeHns popmarta
agpeca.

Lpyron npobnemoin aBnsieTca HegocTaTovyHas MacLITabupyemMocTb
npouenypbl MapLupyTn3aumm — OCHOBbI IP—ceTein. BbICTpbIn PpOCT ceTun
BbI3bIBAET NEPErpysKky MapLLpyTU3aTopoB, KOTOPbIE Y>KE€ CErOAHS BbIHY-
XKAEeHbl nogaepXmBaTtb TaﬁﬂI/ILl,bI MapLwpyTmndaunmm ¢ eCATKkaMn 1 COTHA-
MW TbICSIY 3anuceit, a Takxke peluaTb NpobnemMsl pparMmeHTaunm NakeTos.
O6nerunTb paboTy MapLLUPYTM3aTOPOB MOXHO, B YACTHOCTU, MyTEM MO-
noepHusauum npotokona IP.
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KomuteTt IETF HamepeBaeTcs peLlinTb CYLLECTBYoLME NpobiemMbl
C NMOMOLLIbIO MEXCETEBOIO MPOTOKO1a HOBOIO NokosieHns — IPng, n3eecT-
HOro Takxke Kak IPv6.

Hapsay ¢ BBOAOM HOBbIX QYHKLMA HENOCPEACTBEHHO B MPOTOKO IP,
LenecoobpasHo obecne4nTb bonee TecHoe B3aMMOAENCTBME €ro C HO-
BbIMU MPOTOKOSIaMU, MyTEM BBEAEHUS B 3ar0/IOBOK NaKeTa HOBbIX MOMEN.
Hanpumep, paboTy MexaHn3moB obecnevyeHns rapaHTUPOBAHHOIO Kave-
cTBa 0OCNy>XMBaHMSA 0bfieryaeT BHECEHME B 3arojloBOK METKM MOTOKa,
a paboty IPSec — BHeceHue B 3arofiIoBOK Mo ayTeHTUdUKaLmn.

B pesynbraTe 6bI/10 peLeHo NoaBepPrHyTh NpoTokon IP MogepHu3a-
LM, npecnenys cneayroLiye OCHOBHbIE Lesn:

® CO34aHue HOBOW pacLUMPEHHOW CXeMbl aapecaumu;

® ynyylleHne MacluTabnpyeMoCcTy CETEN 3a CHET COKpaLLEeHUst PYHKLINMA
MarmcTpasbHbIX MapLUPYTU3aTOPOB;

e obecneyeHne 3almnThl JaHHbIX.

PaboTbl no mogepHnsaunm npotokona IP Havanncek B 1992 roay, ko-
roa 6b110 NPenJIoXKeHo HECKObKO anbTepHaTUBHBLIX BAPUAHTOB Crieuu-
dukaumin. C Tex nop B pamkax IETF 6bina npogenaHa orpomHas paboTa,
B peaysnbTate kKoTopoli B aBrycte 1998 roga Obiin NPUHSTL OKOHYaTe b-
Hble BEpCUM CTaHAaPTOB, ONpeaensitoLmx kak obLLyio apxmTekTypy IPv6
(RFC 2460 «Internet Protocol, Version 6 (IPv6) Specification»), Tak u oT-
OenbHble KOMMNOHEHTbI gaHHom TexHonoruu (RFC 2373 «IP Version 6 Ad-
dressing Architecture»).

MTak, paccmoTpum 6onee nogpobHo ocobeHHOCTM IPV6.

Pacwupenune agpecHoro ripoctTpaHcTiBa. [potokon IP pelwiaet no-
TeHUManbHy0 NpobaeMy HEXBATKM a4peCOoB 3a CHET pacLUMPeHUs agpe-
ca oo 128 6utoB. OgHako Takoe CyLLLECTBEHHOE YBeNMYeHne OfvHbl aj-
peca 6bI10 caenaHo, B 3HAYUTENbHOM CTEMEHU, HE C LENbl CHATb NpPOo-
onemy neduumTa anpecos (415 3Toro 6b110 Obl 4OCTATOYHO ropasao 60-
nlee CKPOMHOW pasMepHOCTU), a A5 NOBbILLEHNSA 9P PEKTUBHOCTM pabo-
Tbl CETEW Ha OCHOBE 3TOro NPOTOoKoNa. [MaBHOW LLEeNbo ObINO CTPYKTYP-
HOE N3MEHEHME CUCTEMbI aapecalmmn, paclumpeHne ee GyHKUMOHANbHbIX
BO3MOXHOCTEMN.

BmecCTO cyLLeCTBYOLWMX ABYX YPDOBHEN nepapxmm agpeca (HomMep cetn
1 HOMep y3na) B npotokone IPv6 npeanaraetcs UCMofib30BaTh YeTbIpe
YPOBHS, 4TO NpearnonaraeT TPEXYPOBHEBYIO NOEHTUGUKALNIO CETEN
1 OAMH YPOBEHb ANs1 nAeHTUdUKALUM y3110B. 3a CHET YBENMYEHUS Yncna
YPOBHEN Mepapxmmn B CTPYKTYpe afpeca, HOBbI NPOTOKOS 3@ EKTUBHO
nognepxveaeT TexHonoruo arperauum agpecos (CIDR), koTopas yno-
MuHanach Bbille. bnarogaps 910 0COOEHHOCTU, a TAKXKe YCOBEPLLEHCT-
BOBaHHOW CcMCTeMe rpynnoBon agpecaLmm n BBEAEHUIO HOBOIro TUna aj-
pecoB (anycast), IPv6 no3BonsieT yMeHbLLMTb 3aTpaTthl PECYPCOB 000pY-
[0BaHNA Ha MapLUpyTM3aLmio.
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B 6 Bepcuu npoTokona IP npuHaTa HoBas ¢popma 3anncu agpeca, Tak
Kak npu onpeneneHnn agpeca CeTm rpaHnLa Macky 4acTo He coBnagaeT
C rpaHuuen 6anToB agpeca, 1 AecaTu4Hasi 3anucb B JaHHOM Cllyyae He-
ynoo6Ha. Tenepb agpec 3anncbiBaeTCs B LLECTHAAUATEPUYHOM BUAE, NMPU-
yeM Kaxable YeTbipe UMdpbl OTAENSIOTCA APYyr OT Apyra ABOETOYMEM,
Hanpumep:

FEDC:0A96:0:0:0:0:7733:567A.

Lns ceTein, nopaepxmeatoLLmx obe Bepcum npotokona — IPv4 n IPv6, —
MMeeTCs1 BO3BMOXHOCTb MCMOJIb30BaTh AN Miaawnx 4 6anTos Tpaanum-
OHHYIO AECATUYHYIO 3aMnUCb, a 4719 CTapLUMX — LUECTHAALATEPUYHYIO:

0:0:0:0:0:FFFF194.135.75.104.

Tunsi agpecos. Jns IPv6 onpenenexsl cneayoLiye OCHOBHbIE TUMbI
a[lpecosB:

e unicast;
e multicast;
e anycast.

Tunbl agpecoB oNPenensioTCs CoAEPXKMMbIM HECKOJbKMX CTapLLnX
OnTOB agpeca, KOTopble NoNy4UNIN Ha3BaHue npegukca popmara.

Anpec Tina unicast npencrtaBnseT cobon yHUKanbHbIN noeHTUdMKa-
TOp CeTeBoro nHTepderica padboyer CTaHUMM UM MapLLIPyTM3aTopa 1 rno
CMbICIy NOJIHOCTbIO MAEHTUYEH YHUKaNbHOMY aapecy IPv4. OgHako B Bep-
cum 6 OTCYTCTBYET NOHATUE KJlacca ceTu U GUKCUpPOBaHHOE pa3breHne
aZpeca Ha agpec ceTn 1 aapec yana rno rpaHuLam 6anTos.

Anpec Tuna multicast — rpynnosoii agpec, HE0O6XO0ANUMBbIW A1 MHOTO-
anpecHol paccbinku. OH xapakTepuadyeTtcsa npedpukcom dopmarta
11111111 nnageHTdnumpyeT rpynny HTEPEENCOB, OTHOCSLLMXCS K pas-
HbIM paboymm cTaHUMSAM. MNakeTbl C TaKMMKW aipecamMmm OCTaBNATCS KO
BCEM MHTepdencam, Bxoasawwmm B rpynny. CyLlecTByeT Takxe npegonpe-
[eneHHbI agpec, 0603HavaoLWwmi Bce MHTepdencsl noaceTtn. B cocTta-
Be rpynnoBoro agpeca IPv6 nmeeTcs none scope, KOTOPOE onpenenseT,
BXOAAT N1 B rpynny paboyune cTaHuum ogHOW noaceTn, BCEX NOACETEN
npeanpuaTus, nnu paboyme CTaHuMKn, paccpenoToyYeHHble No ceTn UH-
TepHeT. Kpome Toro, NnpeaycMOTPEH NPU3HaK, MNO3BOMSIOWNI onpeae-
NNTb, SBNSIETCS N Fpynna NoCTOSAHHOM U BPEMEHHOWN, 4YTO Takxke 00-
neryaet paboTy MapLLUpPyTM3aTOPOB.

Anpec Tmna anycast — HoBbIV TUM agpeca, Onpeaensowmi, kak n mul-
ticast, rpynny nHtepdeinco. Ho nakeT ¢ Takum agpecom A0CTaBNSETCA
He BCEM 4YJleHaM rpynmnbl, a KaKOMy-IMbo OAHOMY, Kak nNpaBuio, «6num-
Xanwemy» C TOYKU 3peHNs MapLLpyTusaTopa. Takon aapec CUHTakcuye-
CKM HMKaK He OTIM4aeTcs OT agpeca Tuna unicast n BbioensieTcsa ns Toro
Xe ananasoHa. Anycast—-agpec MoxXeT OblTb MPUCBOEH TONLKO CETEBLIM
nHTepdpelncam Mmaplupytmaatopa. ViIHTepdencam mapLupytTnsatopa oy-
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OyT NprUcBamMBaTbCa MHAMBMAYaNbHbIE Unicast—agpeca n obLuii anycast—
agpec. Agpeca anycast OpueHTMPOBaHbl Ha ONpeaesieHne MapLlpyTa y3-
nom-oTnpasuTenemM. Hanpumep, y aboHeHTa eCTb BO3MOXHOCTb 00ec-
neynTb NPOXOoXAeHNE CBOMX NAKETOB Yeped CeTb KOHKPETHOrO NoCcTaB-
L¥Ka, ykasaB B Llenoyke agpecoB MapLupyTa anycast-agpec, npmceo-
€HHbI BCEM MapLIpyTM3aTopaM B CETU 3TOro noctasLmka. B takom cny-
yae nakeT OyneT nepenaH Ha «dnuxanLnii» NoaxXoAALMA MapLUpyTU3a-
TOP UMEHHO 3TON CETU.

B pamkax cuctembl agpecaumm IPv6 nmeeTcs Takke BbloeneHHOe Npo-
CTPaHCTBO aZipeCOB AJ151 TIOKaSIbHOIrO UCMOJb30BaHUS, T.€. AN CETEN, He
Bxoaswmx B MHTepHeT. CyLeCcTBYET ABe Pa3HOBUOHOCTM IOKaSIbHbIX af-
pPEecoB: Ans «NNOCKMX» CeTEN, He pa3aeneHHblx Ha noaceTu (Link-Local),
M 0N ceTen, pasgeneHHbix Ha noaceTu (Site-Local), pasnuyaiowpmecs
3HavyeHnem npedukca.

B HacToawmn MOMEHT pacnpeneneHo nopsaka 15% agpecHoro npo-
cTpaHcTBa IPv6, 4TO onpenensieT LWmMpokme BO3SMOXHOCTU Pas3BuTUS ce-
TEN N MPUNOXEHUI, UX NCMONb3YIOLLMX.

N3meHeHne popmaTta 3aronoBkoB rnaketoB. MHOroneTHUM onbIT
NpPakTM4ecKoro NpPMMeHeHMs NPoToKosia nokasan HeapHEeKTUBHOCTb UC-
NoJsib30BaHMS HEKOTOPbIX NMOJIE 3arosioBka, a TakxXe BblsiBUT HE0OX0au-
MOCTb 400aBUTb MOJIs, ynpoLuaLwme naeHTudmKaumo naketos, KOTo-
pble TpebyloT cneumanbHo 06paboTKK, Noss, obneryawuime peannsa-
LMo npoueayp WndpoBaHns, U HEKOTOPbIE Apyrue.

PeannaoBaTb 3TO NO3BONSET HOBAsi CXeMa OpraHmM3aumm «BIOXKEHHbIX
3arofIoBKOB», 06ecneymBatoLLas pa3aefieHne 3arofloBka Ha OCHOBHOM,
KOTOPbI COAEPXUT HEOOXOAMMBbI MUHUMYM MHOPMaLMK, U AOMNONHUN-
TeJNlbHble, KOTOPbIE MOIYT OTCYTCTBOBATbL. TakoW Noaxon oTKpbiBaeT 60-
ratble BO3MOXHOCTW OS5 paclUMpPeHNs NPoToKoa NyTeM onpeaeneHns
HOBbIX OMLMOHAsbHbIX 3arofI0BKOB, Aesnasi MPOTOKO OTKPbITbIM.

OcHoBHOW 3arofioBok genTtarpammel IPv6 nnnHon 40 6anTtoB nmeet
cnenyowmin popmar (puc. 4.3).

Bepcus Knacc Tpadwuka MeTka NoToka
(4 6uTa) (8 6uToB) (20 6uToB)
OnuHa Cnepn. 3aronosok | Jiumut MepexonoB
(16 6UTOB) (8 6uTOB) (8 6uTOB)

Apnpec Otnpasutens (128 6utos)

Anpec MNonyyatens (128 6uTos)

Puc. 4.3 dopmaT 0OCHOBHOro 3arosioBka getarpammsl IPv6

Mone Knacc Tpaguka (Traffic Class) 9KBMBaNEHTHO NO HA3HAYEHUIO
nonto Tun O6cnyxusanus (Type Of Service), a none Jiumut MNepexonos
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(Hop Limit) — nonto Bpems >XKuzxum (Time To Live) npotokona IPv4, pac-
CMOTPEHHOr0 B NpeaplayLliem naparpade.

Mone MeTka lNMoTtoka (Flow Label) no3BonseT BblAensaTb 1 0COObIM 06-
pa3om obpabaTbiBaTb OTAEbHbIE MOTOKU AaHHBIX 6€3 HEOOXOAMMOCTH
aHanM3npoBaTb COAEPXMMOE MakeToB. ATO O4EHb BaXHO C TOYKU 3pe-
HUS CHUXKEHWS HArpy3ku Ha MapLLIpPyTU3aTopbl.

Mone Cneayrowmii 3aronosok (Next Header) aensetcs aHanorom nong
lNpoTtokos (Protocol) IPv4 v onpegensieT TMn 3aroioBka, CrieayoLwero 3a
OCHOBHbIM. Kaxzaplii cnenyiowmin 4ONOJHNTENbHbLIA 3aroyloBOK Takxe
comepxunt none Next Header. Ecnv gononHUTebHble 3arofloBKU OTCYT-
CTBYIOT, TO 9TO MOJIE COAEPXUT 3HAYEHME, MPUCBOEHHOE TOMY U3 NPOTO-
konoB TCP, UDP, OSPF, kOTOpbI UCMOABL3YeTCs AJig NepeHoca noae3Hom
Harpysky aHHOW gentarpaMmmebl.

B pamkax cneundunkauui IPv6 onpeneneHbl 3arooBkn Cneayowmx
TUMNOB.

3aronoBok Routing — coaep>XxmnT nHpopmaumo 0 MapLUpyTe, BbIOpaH-
HOM OTMNpPaBUTENEM AeliTarpamMMel.

3aronosok Fragmentation —copepxunt nHdopmaumio o pparmeHTa-
unn ,D,eVITanaMMbI n 06pa6aTblBaeTCﬂ TOJIbKO KOHEYHbIMW Yy3J1aMU CETU.

3aronoBok Authentication — cogep>xuT nHdopmaumio, HeobxoanMyio
Angd npoBepkn NOAJIMHHOCTU OTNpaBUTeENd ﬂeﬁTanaMMbl.

3aronosok Encapsulation — coaepxuTt nHpopmaLuio, Heod6XxoaUMYyo
nns obecrnedyeHnss KOHOUAEHLMANTbHOCTM AAHHBIX NYTEM LLUMGMPOBAHUS.

3aronosok Hop-by-Hop Options — cneumanbHbie napamMmeTpbl o6pa-
OOTKM NaKkeToB.

3aronosok Destination Options — gononHMTENBHBLIE NApaMeTPbl A4S
y3/1a Ha3Ha4YeHus.

CHwKeHne Harpy3ku Ha MmapLupyTu3sartopsl. [1py nepexoae K Npo-
ToKOnNYy IPv6 MOryT ObITh YMEHbLLUEHbI Ppacxodbl Ha peanm3auunto GyHKLUMNA
MapLIpyTM3aLmMn B CETU, 8 MAPLLUPYTM3aTOPbl MOTYT ObiTb ONTUMN3NPO-
BaHbl 0151 BbIMOJIHEHNSI UX OCHOBHOM YHKLIMW — MPOABUXEHNS MAKETOB.
OTO CTAaHOBUTCHA BO3MOXHbIM Onarogaps crienytoumm 0CoOOeHHOCTAM
HOBOI0 NPOTOKONA.

JononHntenbHble 3arofioBkn 06pabaTbiBalOTCH TOJILKO KOHEYHBLIMMN
y31aMin 1 KpaeBbIMU MapLIpyTU3aTopam. ITo yNpoLaeT Norky paboTsi
MapLUPYTU3aTOPOB U MO3BOMAET lerye peannsoBaTb BaxHble GYHKLN
Ha annapaTtHOM YPOBHe.

DyHKUMM NoaaepXXKM dparMeHTaLmMm NePEHOCSATCS B KOHEYHbIE Y3Sbl
Wn Kpaesble MapLupyTnsaTopbl. KOHeYHble y31bl A0/KHbI HANTU MUHK-
MasbHbIA pasMep nakerta BAO0Jb BCEro nyTy A0 y3sa Ha3HavyeHusd (aTta
TexHonorusa HasbiBaetca Path MTU discovery u yxe ncnonbdyercsa ois

8. B.C. lonbawTeiiH
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npoTtokona IPv4) n He nepeaasaTb NakeTbl C Pa3MepPOM, MPEBbLILLAKLLAM
HanaeHHoe 3HavYeHme. MapLipyTru3aTopsbl, NOAAepPXMBaAKOLLYE MPOTOKOJ
IPv6, B ape ceTn MOryT He obecrnedrBaTtbh dparmMmeHTauumn, a ToJbko ne-
penaBaTb coobuieHmne npoTtokona ICMP — «CNMWKOM OSIMHHbIA NakeT»
K KOHEYHOMY Y31y, KOTOPbIN A0/IKEH COOTBETCTBEHHO YMEHbLLNTL Pa3-
Mep nakeTa.

Arperauvsa agpecoB BefeT K YMeEHbLLEHNIO pa3MepOoB aipecHbIX Tab-
JIMLL MapLLPYTU3aTOPOB U, COOTBETCTBEHHO, K YMEHbLLIEHNIO BPEMEHU UX
npocmoTpa.

LLInpokoe 1ncnoJsib3oBaHne MapLUpyTU3aLmm, ynpasasemMoi oTnpaBu-
Tenem (Hanpumep, NorpaHNYHbLIM MapLLpPyTU3aTopoM), ocBoboxaaeT
MapLUpyTU3aTopbl B SApe CeTU OT NMPOCMOTPa afpecHbIX Tabnuuy, npu
BbIOOpE CreaytoLLero MapLupyTnsaTopa.

B kayecTBe agpeca y3na B 10KaNbHOM CETU MOXHO MCMONb30BaTb
MAC-agpec ceteBoro nHtepdeliica, 4to n3dasnsaeT oT HE0OXOAMMOCTH
npumeHsTb npoTtokon ARP.

lMepexon k npotokony IP Bepcuu 6. Tak Kak IPv6 npeactaBnseT co-
O0oI ecTeCTBEHHOE pa3BUTUE NpeabiayLlei Bepcumn, OH C caMoro Havana
CNPOEKTUPOBaH C y4eTOM BO3MOXHOCTM NO3TANHOro MArkoro nepexona
K ero McrnoJsib30BaHuio, 4To TpebyeT obecnevyeHnss B3anMoOencTBuIS y3-
JIOB C pasHbiMU BEpPCUAMM NPOTOKOM0B. Cnocobbl, KOTOPbIE NCNOMbL3Y-
IOTCS OJ19 OpraHmM3aumm COBMECTHOM paboTbl NpoTokonos IPv6 n IPv4,
BMOJIHE TPAANLMNOHHBI:

e YCTaHOBKA HA HEKOTOPbLIX CETEBbLIX Y3axX Cpa3y ABYX CTEKOB NPOTOKO-
JI0B, TAK 4YTO NPM B3aUMOAENCTBUN C paboyMm CTaHUMAMN, Noaaep-
XMBAKOLWMMK pa3Hble BEPCUM MPOTOKONA, NCMONIb3YETCA COOTBETCT-
BYIOLLMIA cTek npoTokonos TCP/IP. MapLupyTn3aTtopbl MOryT B JaHHOM
cny4yae obpabaTtbiBaTb 06a NPOTOKOSIA HE3AaBMCMMO APYr OT Apyra.

e KoHBeEpTUPOBAHME MPOTOKOJIOB MPM MOMOLLY CNeumanbHbIX LWIO30B,
KOTOpble Npeobpa3sytoT nakeTol IPv4 B nakeTsl IPv6 1 0b6paTHO. Bax-
HelLas YacTb 9TOro npouecca — npeobpasoBaHne agpecos. Ansg yn-
pouweHnsa gaHHOM npouenypbl MPUMEHSIOTCS Tak Ha3blBaeMble
«|Pv4-coBmecTumble agpeca IPv6», kOTOopble cOoepXaT B 4eTbIpeX
mMnagwux 6anTax agpec, MCNob3yemblin B npoTokone IPv4.

* VHKkancynsaums — TYyHHeNMpoBaHMe OAHOro NPOTOKoNa B CeTsx, Mno-
CTPOEHHbIX HA OCHOBE APYroro npoTtokona. Mpu 3Tom nakeTbl 0AHOro
NPOTOKOJIA MOMELLAKTCS B NAKeTbl APYroro B NOrpaHnYHbIX YCTPOM-
cTBax. Hepoctatok MeToga coCTOUT B TOM, YTO B JQHHOM Crly4ae CeTU
HMKaK He B3aMMOAEeNCTBYIOT Mexay coboin. B HacTosiLee Bpems pas-
BepHyTa onbiTHas 30Ha akcnnyaTaumu IPv6 nop HasBaHnem 6Bone,
KOTOpasi UCMoJIb3YeT TEXHOJIOTMIO NHKAMNCYNALMmM NakeToB IPv6 npu nx
TpaH3nTe Yyepes 4acTu ceTn MIHTepHEeT, He NoaaepXnearome sToT
NPOTOKOJI.
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4.7 MMpotokon TCP

MpoTokon ynpaeneHus nepegayen nHpopmaumm — Transmission Con-
trol Protocol (TCP) — 6bin paspaboTaH ans noanepXku NHTepakTUBHOWM
cBA3U Mexay komnbtotepamu. NMpoTtokon TCP obecneymBaeT HaOEXHOCTb
1 JOCTOBEPHOCTb 0OMEHa JaHHbIMU MeX Y NMPOoLLeCcCaMm Ha KOMMblOTE-
pax, BXOASLMX B OOLLYIO CETb.

K coxxaneHuto, npotokos TCP He npucnocobneH ans nepepayv MyJsb-
TMeaminHon nidopmaummn. OcCHoBHas NpuymHa — obecneyeHne Tpebye-
MOV AOCTOBEPHOCTM NyTEM NOBTOPHOM Nepeaaym noTeEPsIHHbIX MaKeTOB.
MNMoka nepenaTymk NOAYYNT MHGOPMALMIO O TOM, YTO NPUEMHUK HE MPU-
HS1 0YepeHOoN NakeT, U NepeaacT ero CHOBa, MPOXOAUT CALLIKOM MHO-
ro BpemeHu. MpnemMHuK BbIHY>XAEeH MO0 XaaTbk NpUxoaa NOBTOPHO ne-
pefaHHoro naketa, paspyllas CTPYKTYpPY NOTOKOBbIX AAHHbIX, MO0 Ur-
HOpPUpPOBaTb 3TOT NAKEeT, UTHOPUPYS OAHOBPEMEHHO NPUHATLIN B TCP
MexaHn3m obecrneveHuns goctoeepHocTun. Kpome Toro, TCP npepycmat-
puBaeT MexaHM3Mbl YrpaBieHNs CKOPOCTbIO Nepenayn ¢ uesbio n3de-
XaTb neperpy3ok cetu. AyamoaaHHele U BUOeofAaHHble TpebytoT, ogHa-
KO, CTPOro onpeaeneHHbIX CKOPOCTEN Nepeaayn, KOTOpble HEMb3S U3Me-
HATb MPOM3BOJIbHBIM 0OPA30M.

C oaHol cTopoHbl npoTtokon TCP B3anmoaeicTByeT ¢ npukiaaHbim
NMPOTOKOJIOM MOJIb30BAaTENbCKOrO MPUIOXEHUS, @ C APYrON CTOPOHbI —
C NPOTOKOJIOM, 0BECTMEYMBAOLLNM «HU3KOYPOBHEBbBIE» (PYHKLMN MapLLPY-
TM3aumn n agpecaunm nakeTo, KOTOpbIe, kKak NMpaBuo, BbINOHSET IP.

B mogenu mexceTteBoro coeamHeHmns s3ammogencrtane TCP nnpoTto-
KOJIOB HUXHEro YPOBHS, BOOOLLLE rOBOPS, He cneumduumpoBaHo, 3a uc-
KJIIOYEHMEM TOIr0, YTO J0JIKEH CYLLLECTBOBAaTb MEXaHM3M, KOTOPbI 06ec-
neymsan Obl aCMHXPOHHYIO Nepeaady MHdopmaumm oT O4HOro YPOBHS
K opyromy. Peaynstatom paboTbl 3TOro MexaHnuama siBNsSieTCs MHKarncy-
nAumsa NpoTokosa 6osee BEICOKOr0 YPOBHS B TENIO MPOTOKosa 6oee HU3-
koro ypoBHsa. Kaxabihn TCP-nakeT BknaabiBaeTCs B «MNakeT» MPOTOKoa
HUXenexallero ypoBHsi, Hanpumep, IP. Monyyuelascs Takum o6pazom
nentarpamma cogepxumt B cedbe TCP-nakeT Tak xe, kak TCP-nakeT co-
LEePXNUT NoNb30BaTeNIbCKNE JaHHbIE.

MpocTenwas moaenb padoTel TCP-npoToKona BulrsaanT 06MaH4MBO
rnagko, NOCKOJIbKY Ha caMoM aene ero padborta n3odunyet MHOXECTBOM
LeTanen n TOHKOCTEN.

Jlornyeckas CTpykTypa CETEBOro NPorpaMMHOro obecneyenus, pea-
Nn3yioLLLero npoTokobl cemerictea TCP/IP B kaxxaom y3ne cetu Internet,
n3obpaxeHa Ha puc. 4.4.

MpamMoyronbHUKM 0603Ha4YaloT Moaynn, obpabaTbiBalOLLME OAHHbIE,
a IMHUK, coeauHSoLLIME NPSMOYFONbHUKN, — NyTU Nepenayu AaHHbIX. [o-
PU30HTasNbHasA NMMHMA BHU3Y puUcyHka o6o3HavaeT ceTb Ethernet, koTo-



116 aBa 4

pas ncnonb3lyeTcs B kKayecTse npumepa pusnyeckonm cpebl. NMoHnma-
HME 3TOM I0rMYECKOW CTPYKTYPbI ABNFETCH OCHOBOW AJ19 NOHUMaHUS BCEN
TexHonorun TCP/IP.

MpunoxeHus

NS AL/

[ 1ce | [ uop |

Ethernet

Ethernet

Puc. 4.4 CtpykTypa ceTeBOro nporpamMmMHoro
obecneyvyeHus cteka npotokonos TCP/IP

Hwuxxe paccmartpuatoTcs 6onee nogpodHO BO3MOXHOCTU, MPUHLMMbI
MOCTPOEHUS N OCHOBHbIE PYHKLIMK npoTokona TCP.

4.7.1 ToToku, CTEK NPOTOKOJIOB, MEXaHN3M NMOPTOB
N MyJIbTUINJIEKCUPOBaHUE

Y106bl YCTAHOBUTL COEANHEHNE MEXAY ABYMS NpoueccaMmn Ha pas-
HbIX KOMMblOTEPAX CETU, HEOOXOANMMO 3HaTb He TOJIbKO Internet-agpeca
KOMMbIOTEPOB, HO N HOMepa Tex TCP-nopToB (sockets), koTopbie Npo-
LLlecCbl UCMOJb3YIOT Ha 3TUX KoMMbtoTepax. Jllo6oe TCP-coeanHeHne B ce-
T1 Internet ogHO3Ha4YHO aeHTUdMUMpPYeTCa oBymMS IP-agpecamum v OBy-
Ms Homepamu TCP-nopToB.

PaccMoTprM NOTOKM AaHHBIX, NepeHoCc KOTopbIX 06ecneynsatoT rnpo-
Tokonbl. Mpn ncnonb3osaHuu npotokona TCP gaHHble nepepaoTca me-
XAy NpUKnagHeiM npoueccoM n moaynem TCP. TunuyHeiM NpuknagHbIiM
NPOTOKOOM, ncnone3yowmm npotokon TCP, aenaetca FTP (File Trans-
fer Protocol, NMpoTtokon nepeHoca ¢ainnos). CTek NPpOTOKONOB B 3TOM CJy-
yae BbIMAAUT cnenyowmm obpasom: FTP/TCP/IP/Ethernet. Mpw ncnonb-
3oBaHuMu npotokosa UDP (User Datagram Protocol, lNpoTtokon genta-
rpamMm rnoJib30BaTeNs) AaHHbIE NepenaloTCcs Mexay NpuKIagHbLIM NpoLec-
com 1 moaynem UDP. TpaHcnopTHbIMU ycayramu npoTokona UDP nosib-
3yetcq, Hanpumep, SNMP (Simple Network Management Protocol, NMpo-
CTOW NPOTOKOJ 3KCMNJyaTaUuMOHHOIO ynpasieHus ceTblo). Ero ctek npo-
TOKOMOB BbirnaauT Tak: SNMP/UDP/IP/ Ethernet.

OauvH NoOpT KOMMbIOTEPA MOXET ObITb 33€/CTBOBAH B COEAMHEHUNAX
C HECKOJMIbKUMW NopTaMn yaasieHHbIX KOMMbIoTEepPoB. Takum o6pasom,
MeXxaH13M MopPTOB MO3BONAET paboTaTb Ha OAHOM KOMMbIOTEPE OAHO-
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BPEMEHHO HECKOJIbKMM MPUITIOXEHUSM 1 0OHO3HAYHO MOEHTUDULIMPOBATL
KaXkabl NOTOK JaHHbIX B CETU. OTO Ha3blBAETCH MYJILTUMNIIEKCUPOBAHM-
€M COeaNHEHUN.

Mopaynu TCP, UDP u gpansep Ethernet snaioTca mynstunnekcopamm
Tnnan x 1. encTeys Kak MyJbTUMNIEKCOPbI, OHX NEePEKII0YaoT HECKOJ1b-
KO BXOZ0B Ha 0AMH BbIxoA. OHM Takke aBASI0TCA AEMYBTUNIEKCOPaMU
Tvna 1 xn. Kak 4emMynsTUnaekcopbl, OHW NEPEKITI0YAOT OAMH BXOL, Ha OOVH
13 MHOIMX BbIXOZ,0B B COOTBETCTBMN C ONpeaesieHHbIM NOJIEM B 3aroJ10B-
Ke NPOTOKONbHOIro 6/10ka AaHHbIX (B Ethernet-kapope aTo none «1un»). Ko-
roa Ethernet-kagp nonapaet B gparisep ceteBoro nHrepgeca Ethernet,
OH MOXEeT ObITb HanpasneH NM6o B moaynb ARP, nn6o B moayne IP. (3Ha-
YyeHue Nons «TuM» B 3arosloBKe kaapa ykasblBaeT, Kyaa AOIKeH OblTb Ha-
npaeneH Ethernet-kaap.)

Ecnu IP-nakeT nonagaet B Moaynb IP, TO copepxalwimecs B HEM OaH-
Hble MOryT ObITb NepenaHbl 6o moaynto TCP, nnb6o UDP, 4To onpenens-
etcsa nonem «Protocol» B 3aronoske IP-naketa. Ecnu TCP-coobLieHne
nonagaeT B Mmoaynb TCP, To BbIGOP NpUKNaaHOM NporpamMmbl, KOTOPOWA
[OJIXHO ObITb NepeaaHo coobLeHne, MPOU3BOANTCHA HA OCHOBE 3Have-
HUS nonsa «nopT» B 3aronoske TCP-coobLieHns.

JemynsTunnekcmpoBaHve gaHHbIX, NepegaBaeMblx B 0OpaTHOM Ha-
npasneHnmn, OCYLLECTBASETCH OOBOJIbHO NMPOCTO, Tak Kak 13 Kaxaoro
MOAYJIS CYLLLeCTBYET TOJIbKO OAMH MYTb «BHU3». KaXablil MPOTOKOJSIbHbIN
MoAynb J06aBASEeT K NakeTy CBOW 3aroflIoBOK, HA OCHOBaHMM KOTOPOro
MallMHa, NPUHABLLIASA MaKeT, BbINOMHAET AeMYSIbTUNNEKCUPOBaHME.

HasHayeHne NopToB A NPUIOXKEHNI Ha KaXA0M KOMMbIOTEPE NPOo-
M3BOANTCSA He3aBUCUMO. TCP MOXEeT caMOCTOATESNIbHO BblIOMpaThb MOpT,
C KOTOpbIM ByaeT paboTaTb NPUIOXEHME, NN MPUTIOXKEHNE YKaXeT, C ka-
KMM NOPTOM Ha JaHHOM KOMMbloTepe OHO byaeT padotatb. OgHako, Kak
npaBwnJio, HacTO UCMOJIb3yeMble MPUIOXEHUA-CEPBUCHI, Hanpumep, Ta-
kmne kak HTTP, FTP, SMTP n gp., ncrnonb3yoT 04HWU 1 Te Xe HoMepa nop-
TOB, KOTOpbIE yXe cTann obLIEen3BecTHbIMWU. JTO AenaeTcs Ans Toro,
4TOObI K AAHHOMY MPOLIECCY Ha KOMMbIOTEPE MOXHO ObI10 MPUCOEANHNTb-
Csl, yKasblBasl TONbKO aapec MallnHbl. Hanpumep, Internet-6paysep, ecnm
€My He yKasaTb AOMNOJIHUTENbHO, ULLET NO YKa3aHHOMY apecy rnpuioxe-
Hue, paboTatoLlee ¢ noptom 80 (Hanboee pacnpPocTPaHEeHHbI NOPT A
cepsepoB VWWW). Kpome Toro, paboyas cTaHLUMs MOXeT OblTb CHabXxeHa
HECKOJIbKMMW CeTEBbIMU MHTEPdEericamMm, Toraa oHa AOKHA OCYLLECTB-
NATb MYNBTUMAEKCUPOBAHME TUMa N X M, T. €. MeXAy HECKOJIbKUMU Mpu-
KnagHbIMKU NporpaMmMamMim U HECKONbKMMU MHTepdencamu.

4.7.2 YcrtaHoBneHue TCP-coeguHeHus v nepegaya gaHHbIX

Pexunm yqactusa B yctaHoBneHun TCP-coeanHeHns MoXeT ObiTb ak-
TUBHbIM 1 NACCUBHbIM. [pM NACCUBHOM yd4acTunmn paboyas CTaHLMSA OXN-
naet curHan otkpbiTna TCP-kaHana oT BCTPEYHOro 060pyaoBaHnNs 1 He
nbiTaeTcs oTKPbITb TCP-kaHan cama. 3ToT pexum 0ObI4HO NCMOJIb3YEeTCS
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npoueccamm, KOTopble NPeaoCTaBNSOT CBO CEPBUC Yepes 00LLLen3Be-
CTHbI1 HOMep cBoero nopta (Hanpumep, HTTP, SMTP uT. a.). Mpwv aktne-
HOM pexume y4acTus paboyas CTaHuUs camMa MHULMUMPYET OTKPbITUE
TCP-kanana. CoeguHeHne OyaeT Takxe yCTaHOBIEHO, €CN ABa NMPOLLec-
ca akTMBHO OTKPOIOT KaHasl HaBCTpeYy Apyr apyry. Takas rmubkoCTb B yC-
TaHOBNEHUM COEANHEHNS OCOOEHHO BaXkHa B pacnpefeneHHbIX CeTSAX, KO-
roa KOMnbloTePbl paboTalT aCUHXPOHHO.

Mpouenypa yctaHoBneHus TCP-coeanHeHns BbIrMSaUT cnenyoLwmm
obpasom. Pabovasa cTtaHums, MHMUMMpPYoLWas oTkpbitTue TCP-kaHana,
nepenaeT nakeT ¢ dpnarom SYN, B KOTOPOM yKa3bIBaeTCS HOMEpP nopTa
1 HaYasibHbIM NOPSAKOBLIM HOMEP NMAaKeToB AaHHbIX. BCcTpeyHasa ctaHums
nepenaeT Ha ykasaHHbIi agpec oteBeT ¢ dpnaramu SYN n ACK, B KOTOPOM
yKkasblBaeTCs HauyasbHbI NOPSAKOBLIN HOMEP NakeToB AaHHbIX. CTOpo-
Ha, MHUUMMpYoWas yctaHoBneHne TCP-coegmHenuns, noaTeepxaaeT
nony4enHuve naketa c dpnaramm SYN n ACK nepegayeit nakerta c ycTaHOB-
neHHbIM pnarom ACK.

MIMEeHHO Tpex TakTOB KBUTMPYIOLLIMX COOOLLEHMIN Bcerga ObiBaeT 00C-
TaTO4YHO, YTOObI CMHXPOHMU3MPOBATb NMOTOKN AaHHbIX. CoeanHEeHne cun-
TaeTcs YCTAHOBJIEHHbIM, KOr4a nocaenoBaTelbHOCTU nepefaBaemMblxX
nakeToB B 000MX HarMpaB/IEHUSAX CUHXPOHU3UPYIOTCSH, T.€. Koraa 1 Kiu-
€HT, 1 CepBep «3HaloT», NakeT C KaKMM HOMEPOM MOCTYNUT C MPOTUBOMNO-
JIOXKHO CTOPOHbI COEANHEHNS.

CoepuHeHVe 3akpbiBaeTcs, kKoraa nopTel 060pyaoBaHusa obmMeHnBa-
loTCs naketamu, cogepxawmmm pnarv FIN. MNpwr aTom BCce pecypcbl cuc-
TeMbl J0JIKHbI ObITb OCBOOOXAEHDI.

4.7.3 MexaHn3mbl 06ecnevyeHns 4OCTOBEPHOCTU

MpoTtokon TCP ymeeT paboTaTb C NOBPEXAEHHbIMU, NOTEPAHHBLIMMU,
Oy6nMpoBaHHLIMWU UKW MOCTYNUBLLUMMW C HAPYLUEHWEM nopsaka cneno-
BaHWS nakeTamMun. 3To 4oCTUraeTcs bnarogaps MexaHN3My NPUCBOEHNS
KaxxgoMy nepenaBaemMomy rnakeTy nopsiakoBOro HoMepa U MexaHu3mMy
NPOBEPKU MNOTYYEHNS MAKETOB.

Korga npotokon TCP nepenaeTt cerMeHT AaHHbIX, KONus 3TUX OaH-
HbIX MOMELLAeTCs B o4epenb NOBTOpa nepenayu, 1 3anyckaetcs Tan-
Mep OXnaaHus NoaTeepxaeHus. Korga cuctema nonydaeT noaTBepxae-
Hue (cermeHT TCP, copgepxawmii ynpasnsaowmin nar ACK), 4to atoT
CEerMeHT AaHHbIX MOJIy4YeH, OHa yaansieT ero n3 ovepean. CermeHT noa-
TBEPXAEHUNS MOJIYHEHNS COOEPXKMUT HOMEP MOSTYHEHHOIO CErMeHTa, Ha
OCHOBaHWM KOTOPOTr0 M MPOUCXOANT KOHTPOJIb OCTABKWN AAHHbIX afpe-
caty. Ecnu noaTeepXxaeHne He NOCTynuio Ao cpabaTbiBaHUS Tarimepa,
CEerMeHT OTnpaBnsaeTcs eLle pa3. YBeAOMJIEHNE O NOJIYYEHUN CEMMEH-
Ta JaHHbIX elle He 03Ha4YaeT, YTO OH OblN 4OCTaB/IEH KOHEYHOMY MOJIb-
3oBaTento. OHO TONIbKO O03HayaeT, 4To Moaynb TCP BbINOAHMA BO3SO-
>XEHHbIE Ha HErO PYHKLMN,
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Mpwv nepenaye MHGopmaLum Kaxxaomy 6arTy AaHHbIX NpUCcBanBaeTCcs
NMopPSAKOBLI HOMEpP, MO3TOMY, B Kakol Obl NocnenoBaTelbHOCTY 9TK Oai-
Thl HA AOCTUraNN TOYKN HA3HAYeHUs1, OHM Bceraa 6yayT cobpaHbl B U3Ha-
YyanbHOW nocnenoBaTenbHOCTU. [MopsaaKoBbIM HOMEP NepBOro banTa gaH-
HbIX B NepefaBaeMOM CErMeHTe Ha3blBaeTCs NOPSAKOBLIM HOMEPOM Cer-
MeHTa. Hymepaums npoBoamTCS «C rosioBbl COCTaBa», T. €. OT 3arofioBKa
naketa. TCP-nakeT cooepXuT Takxe «noaTBepXaaloLnii Homep» (ac-
knowledgment number), koTopbIli NpeacTaBnseT cobor HOMep crneayto-
Lero oXxuagaemMoro naketa. MHbIMm cnoBamMmm, NoATBEPXAAOLLMA HOMEP
O3Ha4yaeT: «40 CUX Nop A BCe Nonyyunn». MexaHnsm ¢ MCNoIb30BaHNEM
«NOATBEPXAALEro HOMepa» UCKoYaeT aAybnrpoBaHne NakeToB Npu
NMOBTOPHO OTNpaBke He AOCTaB/IEHHbIX AaHHbIX.

Kpome onpepeneHns nopsaka cnenosaHns MHPOPMaLMOHHbIX Make-
TOB, «MOPAOKOBLIN HOMEP» UrPaeT BaXKHYIO POJIb B MEXaHU3ME CUHXPO-
HU3aUUN COeAMHEHUS U B KOHTPOJE NOTEPAHHBLIX MakeTOB Npu paspbiBax
CoeNHEeHUs.

CTouT cka3aTb HECKOJIbKO CJIOB O MexaHu3Me, NpenoTBpaLlaoLemM
NnosiBfiIeHNE B CETU NAKeTOB C OANHAKOBLIMU HOMepamu. OHU MOTyT Mosi-
BUTbCS, HANPUMeEp, NPW YCTaHOBEHUM 1 ObICTPOM cOpoCce CoeanHEHNS
nnu npu cbpoce coeMHEHNSI U ero ObICTPOM BOCCTAHOB/EHWUU, T.€. KO-
roa HOMep MCNOPYEHHOro NakeTa MoXeT ObITb CPa3y UCMONb30BaH HO-
BbIM NakeToM. MexaHn3m npenoTBpaLLeHns NnogobHbIX CUTYaLMIA OCHO-
BaH Ha reHepMpoBaHUM Ha4yabHOrO YMCa NocnefoBaTe/IbHOCTY Nnake-
TOB, @ NMOCKOJIbKY CHETHYMK LIMKINYECKWNIA, TO BCE PaBHO, C KAKOrO MecTa
Ha4YMHaTb OTCYET.

Tak, Npy yCTaHOBNEHNN HOBOIO COeAMHEHMUS reHepupyeTcs 32-6uto-
Boe ymcno ISN (Initial Sequence Number). l[eHepaTop MOXET UCMNONb30-
BaTb 32 mnaglwmx paspsga MalMHHONO TanMepa, KOTopbii MeHsieTcs
Kaxaple 4 MUKPOCEKYHAbI (MOMHbIN Lnkn — 4,55 yaca). 910 4ncno un cny-
XXUT OTCYETOM HyMepaTtopa nakeToB. Kpome Toro, kaxxgasa nemrarpamma
B CETM UMEET OrpaHnyeHHoe BpeMsa Xxn3Hn MSL — Maximum Life Time,
KOTOPOE 3HAYNTENIbHO MEHbLLIE Nepuoaa reHepatopa. Takum 06pasom,
B CETV rapaHTUPYETCH HEBO3MOXHOCTb NOSIB/IEHNSA NAaKeTOB C OAMHAKO-
BbIMW HOMepamu.

MNMoBpexaeHHble NakeTbl 0TCENBAOTCH MEXaHU3MOM NPOBEPKM KOH-
TPOJILHOM CYyMMBbI, KOTOPas NoOMeLLaeTCcsa B KaxaoM nepeagasaeMom na-
KeTe.

4.7.4 MexaHun3m ynpassieHUsi NTOTOKOM AaHHbIX

MpoTtokon TCP npenocTtaBnseT nonyyaTesnto NakeToB BO3MOXHOCTb
perynupoBaTtb NepenaBaeMbiii K HEMY OTMPaBUTENEM MOTOK AAHHbIX. ITOT
MexaHN3M OCHOBaH Ha TOM, 4TO NMpu nepenadve dnara NoATBEPXKAEHNS
nony4denus naketa (ACK) B TCP-cermeHTe nepegaeTcs ykasartesb oobe-
Ma JaHHbIX (Tak HasbiBaemMoe «0kHO» TCP-coeauHeHus ), KOTopble MOryT
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ObITb MepeaaHbl OTNPaBUTESNIEM, HE I0XKNAASCh OT NoJsydaTesns paspelle-
HUS OTNPaBUTL CEOYOLLYIO MOPLMIO AaHHbIX. MHbIMW clnoBamu, yKasbl-
BaeTcs pa3amep cBoOOAHOrO MecTa B 6ydbepHOM HakonuTesne, Kkyaa 3a-
NMUCLIBAIOTCS TOJIbKO YTO MPUHSATBLIE AaHHble, OXUAALLME AaNbHENLLEN
06paboTkM 1 nepesa“m COOTBETCTBYIOLLIMM NpoLieccam. ATOT MEXaHU3M
no3BonseT nuabexarb «NPodoK» MPK 0OMeHe JaHHbIMY MexXay cuctemMa-
MUK, 06ragaloLLYIMN Pa3HOM NPOM3BOANTENIbHOCTLIO.

«OKHO» 3a12eTCS KONIMYECTBOM HANTOB, OTCHMTLIBAEMbIX OT NOCNEA-
Hero noaTBepXxaeHHoro 6arTa (acknowledgment number). Hynesori pas-
Mep OKHa O3Ha4aeT, YTO OTNPaBUTESb AOJIKEH NPMOCTAHOBUTL Nepenayvy
[0 Tex nop, noka OH He ByaeT yBeAOM/IEH O TOTOBHOCTU MoJiydaTtens
K NpyeMy AaHHbiX. Heob6xoanumMo 3aMeTuTb, 4TO B 9TOM Clly4ae OTnpaBu-
Tenb NnepenaeT 04HO6aNTOBbIE NAKETHI.

BesycnoBHO, 60bLLON pa3mep OkHa NO3BONSET NepeaaBaTh AaHHbIE
6bICTpee, MOCKOJIbKY OTMNpaBuUTESIIO NakeTa He HY>XXHO XAaTb OT noJiy4da-
TeNs CUrHan o ero rotToBHOCTM K npuemy. OgHako B ciydae cbos nepena-
41, COOTBETCTBEHHO, BO3paACTET o6beM JaHHbIX, KOTOPbIE HY>XXHO OTrnpa-
BUTb 3aHOBO. |_|pl/l HebONbLLOM Xe pa3mMepe OKHa NnoTepAaHHblIe CErMEHThI
JaHHbIX MO>XXHO BOCCTAaHOBUTb C MUHUMaJIbHbIMU 3aTpaTaMun.

MexaHn3m ynpaBneHust 1I0TOKOM AaHHbIX NO3BONSET NnpoTokony TCP
ONTUMM3NPOBATL CKOPOCTb JOCTOBEPHOr0 06MeHa AaHHbIMY MeXy Npo-
Leccamm B ceTn IHTepHeT.

4.7.5 CocTaB u Ha3Ha4YeHue noJien sarosioBka

MakeTbl npoTokona TCP nepeHocaTtcs B none «daHHble» |IP-peinTa-
rpammebl. 3aronoBok naketa TCP cneayeT 3a 3arofiloBKOM AierTarpamMmbi.
CtpykTypa 3aronoska naketa TCP npenctasneHa Ha puc. 4.5.

[MopT oTnpasuTens [ MopT nonyyarens
[MopsiaKoBbIN HOMEP
Homep npu noaTeBepXxaeHum
Cwme- Peseps U|A|P|R|[S|F OkHO
LeHmne R|C|S|S|Y] |
AaHHbIX GIK|HITIN[N
KoHTponbHas cymma Ykasartenb CPOYHOCTU
Onuyu | 3anonnenve
JaHHble

Puc. 4.5 3aronosok nakerta TCP
MopT otnpaBuTens (Source Port, 16 6uToB).
MopT nonyyatens (Destination Port,16 6utos).

MopsiaxoBbIi HOMep (Sequence Number, 32 6uTa). Ecnn B nakeTte oT-
cytcTByeT ¢pnar SYN, To 3T0 — HOMeEpP NMEePBOro OKTeTa JaHHbIX B 3TOM
nakete. Ecnu ¢pnar SYN B nakeTe NpUCyTCTBYET, TO HOMEP AaHHOr O nake-
Ta CTaHOBUTCH HOMEPOM Havana nocnegosatensHocTu (ISN), n Homepom
NMepPBOro OkTeTa AaHHbIX CTaHOBUTCS HOMep ISN+1.
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4.8

Homep npu nogtBepxaeHum (Acknowledgment Number, 32 6uta) —
€CNn NakeT Coaep>XXnT ycTaHoBNEeHHbIM pnar ACK, To 9To none coaepxut
HOMEP CNeayloLEro 0XXmgaemMoro nonyyaresiemM okteta AaHHbix. [pu yc-
TaHOBJIEHHOM COEAMHEHN NAKET MOATBEPXAEHNS OTNPABASETCS BCeraa.

Mone Benn4MHbl cMeLlleHns aaHHbix (Data Offset,4 6uTta) ykasbiBaet
KonunyecTBo 32-6MTOBbLIX C/IOB 3arosioBka TCP-nakeTa.

Pe3eps (Reserved, 6 6UTOB) — 3ape3epBMPOBaAHHOE MNoJe.
dnarun ynpaeneHus (cnesa Hanpaso):

URG - ¢nar cpo4HoCTH,

ACK — dnar naketa, cogepxallero noATBEPXAEHNE MOyHEHUS,
PSH — ¢nar dopcurpoBaHHO OTAPaBKy,

RST - cbpoc coeamHeHus,

SYN — CUHXPOHMU3aLMA NOPAAKOBbLIX HOMEPOB,

FIN — ¢dnar okoH4aHua nepenayn Co CTOPOHbI OTMNPaBUTENS.

OkHo (Window, 16 61TOB) — Nose coaepXuT KonnmyecTso 6anToB AaH-
HbIX, KOTOPOE OTMPaBMTESIb JAHHOIO CerMeHTa MOXET MPUHATb, cUnTas
oT 6aliTa c HOMepoM, ykasaHHbIM B nosie Homep npuv NnoaTBepXaeHunn.

Mone KoHTponbHOM cyMmmbl (Checksum, 16 6uTtoB).

Mone ykasaTtens cpoyHOCTU aaHHbIX (Urgent Pointer, 16 6utoB). 310
none COAEPXUT HOMEP MakeTa, HauYMHas C KOTOPOro CneayloT nakeTbl
MOBbLILLIEHHON CPOYHOCTU. YKasaTesb NPUHNMAETCS BO BHUMAHME TOJIbKO
B CErmMeHTax ¢ yctaHoBneHHbiM dnarom URG.

Onumn (Options) — none ooNONHUTENbHBIX NapPaMeTPoB, MOXET ObITb
nepemMeHHOM OIViHbI.

3anonHeHune (Padding) — none, 3anosnHaeMoe HyNnsIMu AN BbIpaBHU-
BaHMS 3arofioBka 4o pasmepa, KpaTtHoro 32-6utam.

Bonee noapobHoe onuncaHue npotokosna TCP MmoxHo HariTn B RFC-793,
RFC-1180.

MNMpotokon UDP

MpoTokon nepenaym nonb3oBaTenbCckux gentarpamm — User Datagram
Protocol (UDP) 3HaunTenbHO NPOoLLLEe paCCMOTPEHHOI0 B NpeaplayLIem na-
parpade npotokona TCP v npegHasHavyaeTca ons oOMeHa genTtarpam-
Mamu MeXay Npoueccamm KOMMNbIOTEPOR, PACMOSIOXKEHHbIX B 0O0beANHEH-
HOW CUCTEME KOMMbIOTEPHbIX CETEMN.

MpoTtokon UDP 6a3unpyeTcs Ha npoTokone IP n npegocTtaBnsieT npu-
KnaZHbIM NpoLUeccam TPAHCMOPTHbIE YCYr, HEMHOMMM OT/InYatoLmnecs
ot ycnyr npotokona IP. Mpotokon UDP obecnevnBaeT HerapaHTUpPOBaH-
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HYIO OCTaBKY JaHHbIX, T.€. He TPpebyeT NoATBEPXAEHMS X NONYHEHUS;
KpoOMe TOro, AaHHbI NPOTOKON He TpebyeT YCTaHOBNEHUS COeANHEHNS
MeXay NCTOYHUKOM U MPUEMHUKOM MHOopMaLMK, T. €. Mexay Moayns-
mun UDP.

K 3aronosky IP-naketa npoTtokon UDP nob6aBnsaeT cny>ebHyo MHPOop-
mMaumio B Buae 3aronoska UDP-nakeTa (puc. 4.6).

[MopT oTnpaBuTens [MopT nony4atens

OnnHa KoHTposibHas cymma
JaHHble

Puc. 4.6 dopmat UDP-nakeTa

lMopTt otnpasButens (Source Port) — none ykasbiBaeT NopT padoyei
CTaHuuMu, NnepefasLllen gentarpammy. Ha atot nopT cnenyer agpeco-
BaTb OTBETHYIO AenTarpamMmmy. Ecnm gaHHoe nose He UCnonb3yeTcs, OHO
3anoJIHAETCS HYNAMM.

lNopTt nosny4aresns ( Destination Port) — none ngeHTnouuypyeT nopT pa-
©ouelt cTaHuuMmM, Ha KOTOpYIo OyaeT AOCTaB/IEH NakeT.

LnuvHa (Length) — 910 none nnpopmmpyet o gnmHe UDP-nakeTa B OK-
TeTax, BKJ/I0Has Kak 3arosioBOK, Tak U AaHHble. MUHMMaNbHOE 3HaYeHne
OJIVHbl PaBHO BOCbMU.

KoHTponbHasi cymma (Checksum) — none npoBepku NPaBUibHOCTY Ne-
pefayn naHHbIX 3arosoBKa nakeTa, Ncesao3arosioBka v nos nosie3Hom
Harpysku naketa. Ecnv gaHHoe none He UCnosib3yeTcs, OHO 3anoJIHAET-
CS HYNIAMN.

Mopaynk IP, peanv3oBaHHbIl B NpUHMMatOLLEN paboyel CTaHumn, nepe-
[aet nocrtynatowmin na cetn IP-naket moaynio UDP, ecnv B 3aronoBke 31oro
nakeTaykasaHo, 4TO MPOTOKOJIOM BEPXHEr0 YPOBHS siBNsieTcs NpoTokos UDP.
Mpv nonyyeHumn naketa ot moayns IP moayns UDP npoBepsieT KOHTPOSIbHYIO
CYMMY, COAEPXALLYIOCS B €ro 3arosioBke. Ecnm KOHTposibHas cymma paBHa
HYJ/I0, 3HAYUT, OTNPaBuTeNb ee He noacumTasn. NpoTtokonsl UDP n TCP nme-
IOT OAMH M TOT XK€ aIrOPUTM BbIYMCIEHUSI KOHTPOsIbHOW cyMMbl (RFC-1071),
HO MexaHu3M ee BbluncreHus ans UDP-nakeTta nMmeeT HeKOTopble 0COOEH-
HocTun. ByactHocTun, UDP-genTarpamma MOXeT coaep)KaTb HEeHETHOE YmC-
no 6ainToB, 1 B 3TOM Cllyyae K Helt, anst yHudurkaumm anroputma, nobaens-
eTcsl HyneBo 6aliT, KOTOPbI HUKYAA HE MEPECHIIaeTCs.

Bonee noapobHyio nHpopmaumto o npotokone UDP MOXHO HanTm
B RFC-768.

TpeboBaHus k coBpemeHHbIM IP-ceTam

B rnaee 3 6bIn11 paccMOTPEHbI MPUHLMIMBI KOAMPOBAHUS PEYEBON WH-
dopmaummn, ncnonbayemMble Ans nepenadn ee no ceTsMm ¢ MapLipyTmaa-
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umeri nakeToB IP. 3akoaupoBaHHbIe Mpy MOMOLLY TaknX anropuTMOB AaH-
Hble reHepPUpPYIOTCSH C 3aaHHON (He 06a3aTeNbHO PUKCUPOBAHHO) CKO-
POCTbIO HE3ABMCUMO OT 3arpy3ku ceTun. TpebyeTcs, 4ToObl MHDOpMaLus
Oblna gocTaBneHa noJslydaTesito C TOYHO TOW Xe CKOPOCTbIO, C Kakon ee
reHepupoBan oTnpaBuTenb. AHanornyHoe TpeboBaHMe NpeabsaBAsSeTcs
M K OCTaBke BUOEOMHMOpMaLUN.

CunHXpOHHas nepenaya aHHbIX NpeanosnaraeT Nepuoanyeckyto reHe-
pauuio 6uToBs, 6aliToOB, UM NAKETOB, KOTOPbIE AOJIKHbI OblITb BOCAPOU3-
BeAEeHbl MPUEMHMKOM C TOYHO TakuMm Xe nepuogom. B gaHHOM cnyyae
CKOpPOCTb nepeaayn nHpopmauum noctossHHa. TpOT PyHKLUMOHMPYET Ha
OCHOBE CMHXPOHHOWM NepenaYn AaHHbIX, MPMMEPOM MOXET CIY>XUTb LNd-
poBow noTok E1.

Mepepayda Takoro poga nHpopmaumn (ayouo, BUOe0, CUHXPOHHbIE
MOTOKM) cama no cebe He TpebyeT OYeHb Maslol 3a4ePXXKU MeXXay NCTOY-
HUKOM N MPUEMHUKOM, XOTS 9TO 4acCTO ABNAETCH NPeanoYTUTENbHbIM.
OnHako NpuHUMnnanbHO HeobxoaMMo, HTOObI 3aA4epXkka Obina Npeacka-
3yemMa, Tak Kak TO/IbKO B 3TOM CJlydae BpeMeHHbIe NapamMeTpbl nepenaH-
HbIX COOOLLIEHMIA MOTYT OblTb BOCCTAHOBJIEHbI B MPUEMHUKE.

TpeboBaHUs K CKOPOCTU NMepeaadn MHGopMaLmMn Ans pasHbIX YCIyr
BapbMPYIOTCS O4EHb LUMPOKO. Hanpumep, nepeaaya gaHHbIX TeneMeTpum
B peasibHOM BpeMEHU MOoXeT TpeboBaTb CKOPOCTU HECKOJIbKO BUT/C, Ans
peyeBoi NHpOpMaUMM yO0BNETBOPUTENILHOIO kKayecTBa noTpebyeTcs oT
4 no 32 K6ut/c, ona obecneyeHus kayecta Ha ypoBHe TpOlN Heobxoam-
Mo 0o 64 Kéut/c, nepenaya Buaeo TpedyeT oT gecatkos K6ut/c oo oe-
csaTkoB MouTt/c (HDTV), B 3aBUCMMOCTM OT XapakTepPUCTUK CUCTEMBI (pas-
Mep n3obpaxeHusl, 4acToTa KagpoB, cnocob KoanpoBaHusa 1 T.4.). Tpe-
©0BaHNSA KO BPEMEHM A0CTaBKM TOXE MOIYyT ObITb padnunyHbl. Hanpumep,
npu opraHn3aLmmn pevyeBoin CBA3M A0MNyckaeTCcs CKBO3Hasa 3aaepxka oT
12 Mmc npu oTcyTCcTBUM axokomMneHcauumn (G.164), u no 400 mc npu ee
Hanuuuu. Mpm aTOM, Kak 0TMeYanock B rfase 3, Npu CTPEMIIEHUN BENN-
YMHbI 3a0EPXKN K BEPXHEMY NMpeaeny CyObekTBHasA OLleHKa KayecTBa
CBSI3U NafaeT, B3aMMOLENCTBME CTAHOBUTCS NONYAYNIEKCHbIM. [N He
VMHTEePaKTUBHbIX MPUIOXKEHWI (Hanpumep, NpeaocTaBieHne BUOEe0ONH-
dopmaumm no 3anpocy) MoryT gonyckarbcs 3aaepxxkm 6onee 500 mc, Ko-
TOpble OrpaHNYNBaIOTCS TOJIbKO BO3MOXHOCTLIO MOJIb30BaTe NS HopMaslb-
HO yNpaBfsaTb NPOLLECCOM BOCMNPOU3BEAEHMS N BO3MOXHOCTAMN Byde-
pu3aummn AaHHbIX B NIPUEMHUKE.

Mpouecc nepegayn AaHHbIX MO CETAM C KOMMYTaUVeN NakeTos noa-
BEP>KEH BANSIHMIO CTATUCTUYECKN U3MEHSIOLLENCS 3a0ePXKU (aKnTTepa),
BO3HMKatoLLen npn obpaboTke ovepenen B yanax cetu. IKutrep Kom-
neHcupyeTcs NPUMEMHNKOM NYTEM UCMOb30BaHNs Oydepa BOCNpon3Be-
neHus. MNMpueMHnK ooikeH obnangatb MHGOPMaLMEN O CTaTUCTUHECKNX
XapakTepucTmkax 3afep>XXKn, HToObl NPeayCcMoTPeTb HEOOX0AMMOE Me-
cTO B OydpepHoM HakonuTene. Hanpumep, ecnu gonyctumMsl notepun 0,1%
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nakeToB, Benn4ymHa 6ydepa aoskHa NoanepXxmMBaTbCs Ha YPOBHE, npe-
BbILLIAIOLLIEM MEPEMEHHYIO COCTABMSIOLLLYIO 3a€PXKM MOCTyNaloLWuX na-
ketoB B 99,9% cnyyaeB. Takum 00pasoM, BbICOKUIN YPOBEHb AXUTTEpPaA
3acTaBNAeT MUPUTLCSA NMOO C OONbLLUKM KONMYECTBOM MECT B OypepHOM
HakonuTesne u, kak cneacTeme, ¢ 6onbLUNMN 3aaepXKamMu, NGO C BbICO-
KM YPOBHEM NoTepb MHDOPMALN.

CeTtb MIHTEpHET ObINa co3aaHa ans nepenaym AaHHbIX Ha OCHOBe aaarn-
TUBHOW MapLUpyTM3aumn, NpeanonararLLei, 4To JaHHble MOTYT Creao-
BaTb MO pa3HbIM MapLUpyTam, BbIOMpPaemMbiM B 3aBUCUMOCTU OT HEKOTO-
pbix ycnosuii. Kpome Toro, B cetn VIHTEPHET He npeaycMaTprBanoch yC-
TaHOBJIEHNE COeAMHEHNSI MEXAY UCTOYHMKOM U MPUEMHNKOM MHDOpMa-
uMn, T.e. Mexay KOMMbloTepamMn B CETU HE YCTaHABIMBAETCH HUKAKMUX
cBs3el, HpopMaLMs 0 KOTOPbIX COXpaHsanack Obl B CETU. TO NPUBOAUT
K TOMY, 4TO NakeTbl YaCTO NPUXOAAT K NOoJly4aTesto He B TOWM nocneaoBa-
TENIbHOCTU, B KAKOW OHW OblNV NepeaaHsi.

MIHTEpPHET — ceTb C AOCTaBKOW N0 Mepe BO3MOXHOCTU. DTO 3HAYUT,
4TO CETb MbITAETCS JOCTaBUTb MHDOPMALMIO, HO EC/N 3TO MO KakKMM-1Mbo
npuynHam He nosny4dyaetcs, To MHpopmaums oyneT notepsiHa. MNoTepu
NakeToB B IHTEPHET, K COXaNeHMo, HOCAT «MadvyeyHblin» XapakTep, TO eCTb
BHYTPU HEKOTOPbIX MHTEPBASIOB BPEMEHU TEPSIETCH Cpa3y MHOIoO nake-
TOB NMOApsSiA, NV NakeToB, CleaylowmX C HEOONbLUVMMK MPOMEXYTKaAMMU.
OTa xapakTepucTumka cetu IHTepHeT 3aTpyaHSEeT OpraHmM3aumio nepeaa-
41 MYNIETUMEONNHON MHPOPMaLMN, MOCKOJIbKY TakMe NPUIIOXEHNA HOP-
MasibHO PaboTaloT TOMLKO B YCIIOBUSIX ClyYaliHbIX HE3aBUCUMbIX NOTEPb.

VIHTEpHET — CeTb, KOTOpas CerogHsa nNoaaepXuBaeT TONbLKO 0aHOoaa-
pecHyto noctasky. MHoroagpecHasa nocrtaska MHOOpPMaLMKU, OYeHb Mo-
ne3Hasa 4519 MHOIMMX NPUIIOXEHWN (OpraHm3aumnsa KOHepeHLnin, TpaHc-
nauma TenenporpamMm n T.4.), NoAAepXMBAETCH TOJIbKO B 9KCNEPUMEH-
TaNlbHOM PeXMME Ha HEKOTOPbIX y4aCTKax.

Kpome Toro, cerogHsa IHTEpHET NpeaocTaBisieT NoObiM NPUIOXEHU-
M 1 N06bIM MOJSIb30BATENAM OAMHAKOBbIN (M MPUTOM, KakK y>e roBopu-
NOCb, HE rapaHTMPOBAaHHbIN U HE CneunuLUPOBaHHbIN) YPOBEHbL Kaye-
cTBa 0OCNyXnBaHMA. OTO HE NO3BOJNISIET CPaBHMBATb KAYE€CTBO YyCNyr
IP-TtenedoHumn ¢ kadectsom ycnyr TpOI1, Tak kak B TpOI cyulecTByioT
1 OENCTBYIOT O4EHb XXECTKMNE creumdbunkaumm kaiectTsa 00CNy>KMBaHNS Bbl-
30BOB. 119 pelleHnsa Ha3BaHHOW NpobremMbl HE06X0AMMO obecnevynTb
BO3MOXHOCTb PE3EPBUPOBAHMS PECYPCOB CETU B MPOLIECCE YCTaHOBE-
HUS COEANHEHNIA.

CkaxeM HecKoJibko CJIOB O HagexHocTn. CTpemneHne obecneyuntb
B pamMkax IP-ceTein npegocTasneHve ycnyr tenieoHnn, aHanorn4HbIx yc-
nyram TpOIl, cTankmBaeTcs ¢ Npodemoit prUan4eckor HaaeXXHOCTU CeTU.
Monb3osartenn THOI NpUBLIKAKY, YTO YCAYrY AOCTYMNHbI 24 4aca B CYTKN 7
[OHel B Hepento, T.e. Bceraa. 3ta npurBblyka BrnosiHe 060CHOBaHa, Tak Kak
ATC n ppyroe obopynoBaHue, coctasnsiowee ocHory TdHOI, paspabo-
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TaHo C y4eToM KoadppuumeHTa rotoBHOCTM 99.999%, 4TO 3KBMBANIEHTHO
3 yacam npocTtos 3a 40 neT (!) akcnnyataumn. Tak UCTOPUYECKM CITOXMN-
J10Cb, 4TO B MUPE CETEN Nepeaayn JaHHbIX AENCTBYIOT COBEPLLEHHO APY-
rme ctaHgapThl. BONLLWMHCTBO NOAEN HE CMOTMYT OTBETUTL, KOrAa NoCnea-
HUIN pas He paboTan nx TenedoH, 0gHaKO OHM Be3 Tpyaa MNPUNOMHST, KO-
roa oTkasana iokanbHasa CeTb, UK He Oblno goctyna k MHTepHeT. Co3pa-
H1Ee YHMBEepCcasbHOM CEeTEBOMN MHPPACTPYKTYpPbl Ha 6a3e npoTokona IP no-
TpebyeT nepecMoTpeTb TpeboBaHUA K HagexHocTu IP-ceTei.

Mopsoas nTor, OTMETUM, YTO VIHTEPHET B CErogHSALLUHEM COCTOSIHUN,
CO BCEMW OTMEYEHHbIMM BbiLLIE CBOMCTBAMMU, BNOJIHE YOOBETBOPSIET TPE-
6oBaHNAM Hanbonee nonynsapHbIX npunoxenuii WAMWW, anekTpoHHas rnoy-
Ta, nepenaya Gannos 1 T.4.), OOAHAKO, KaKk Mbl YBUOAVUM HUXE, AN Noa-
[EPXKW HOBbIX YCYT, B TOM YMC/E aHaNOMMYHbIX MO CYTU U KA4EeCTBY YCIy-
ram TpOIl, Heobxoamma rnybokasi noatanHas MoaepHN3aLusa CETU C BHe-
OPEHNEM HOBbIX MPOTOKOJIOB 1 aNIrTOPUTMOB 00CNYXXMBaHUSA Tpaduka.

4.10 lMpotokonbl RTP u RTCP

MpunoxeHus, obecneynBalroLLMe Nnepenady pevyeBoii U BUAeonHOop-
MaLun, NCNOJb3YIOT CEPBUC TPAHCMOPTHOMO YPOBHS 6€3 yCTaHOBNEHUS
coeamHeHnn (Hanpumep, UDP). MNpn aToOM Kaxaoe npuioxXeHne MoxeT
obecneymBaTb GOPMMPOBAHME MONE3HON Harpy3kn nakeTos cneundu-
yecknm 06pa3omM, BKJItoUas Heobxoammble Ans GYHKLUMOHMPOBAHUS MO
v gaHHble. OgHako, Kak nokasan NpuBeAeHHbINV B NpeablayLemM naparpa-
de aHanuna, gaHHble pa3Hoi NPUPOALI (peyb, BUOEO) UMEIOT 0BLLIME OCO-
OeHHOCTU, KOTopble TPebytoT 06ecneyeHns BNoHe onpeaeneHHomn GyHK-
LMOHANBbHOCTN NPU NX Nepeaaye no cetn. 1o No3BonseT chopmMmpo-
BaTb HEKMI OOLLMIA TPAHCMOPTHbLIN YPOBEHL, 06beANHSAIOWMIA QYHKLNN,
obLume s NOTOKOBbLIX AaHHbLIX Pa3HOM NPUPOLLI, U UCMOJb3yeMblii Bce-
MW COOTBETCTBYIOLLMMUN NPUIIOXEHUSAMUI, NPULAB NPOTOKOJY 3TOrr0 YPOB-
He cTaTyc cTaHgapTa. Komutetom IETF Obin pa3paboTaH NPOTOKO TPaHC-
NnOPTUPOBKN MHOPMaLMK B peanbHOM BpeMeHu — Realtime Transport
Protocol (RTP), koTopblin cTan 6a3ncom npakTu4eckn s Bcex rnpuo-
XEHWI, CBA3aHHbIX C UHTEPAaKTUBHOM Nepenaven peveBomn 1 BUAeonHOOop-
MaLmu Nno ceTy C MapLLpyTu3aumen nakeTos.

XapaktepHble ans IP-ceten BpeMeHHbIE 3a4epPXKU 1 Bapuauua 3a-
OEPXKU NAKeTOB (AXUTTEP) MOMYT CEPbE3HO MCKa3nTb MHPOPMALMIO,
YYBCTBUTESbHYIO K 3a4epXKe, HanpumMmep, peyb U BUAEONHGOpMaLMIo,
caenaB ee abCONMOTHO HenpurogHon anga socnpusatusa. OTMEeTUM, 4To
Bapuaums 3aep>XKn NakeToB ropa3ao CUibHee BAUSIET HA CyObekTUB-
HYIO OLLEHKY Ka4yecTBa nepegaym, 4em abCostoTHOE 3HaYEHNE 3a0EPXKKN.

Yxe gnutenbHoe BpemMs BegeTcsa paboTa No co3gaHuio MeToaoB
YMEHbLLEHMS IknuTTepa 1 3agepxek. [11s 3Toro MoryT npuMeHsiTbCs pac-
CMOTpeHHbIe B rmaBe 10 MexaHn3Mbl, o6ecrneymBatoLLme Nob30BaTesNio
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3aJaHHbIN YPOBEHb KauecTBa o6cnyxnsaHms. OHU, KOHEYHO, Yy4LLaioT
Ka4yecTBO YCIyr, MPeaoCTaBAseMbIX CETbio, HO HE MOTYT COBCEM yCTpa-
HUTb 06pa30BaHNE OYepeaeit B CEeTEBbIX YCTPOMCTBAXxX 1 coBceM yopaTh
IXKUTTEP.

MmeHHo npoTokon RTP no3BonsgeT KOMNEHCUPOBATb HEraTUBHOE
BNMSIHME OKNTTEPA HA KA4eCTBO pevyeBon n BuaeonHdopmauun. B 1o xe
BPEMS, OH HE MUMEET COOCTBEHHbIX MEXAHU3MOB, FaPaHTUPYHIOLLINX CBOE-
BPEMEHHYI0 I0OCTaBKY NMakeToB UK Apyrme napamMeTpbl KayecTsa yCnyr, —
3TO OCYLLECTBASIOT HuKenexalime npotokosbl. OH gaxe He obecneyu-
BaeT BCe Te PYHKLNU, KOTOPbIE 0ObIYHO MPEOCTaBNAT TPAHCMOPTHbIE
NPOTOKOJIbI, B YACTHOCTU PYHKLIMK MCNPaBieHns OLLIMOOK 1 yNpaBieHns
notokomM. O6bI4HO NpoTokon RTP 6a3upyeTtcs Ha npoTtokone UDP v nc-
Nonb3yeT ero GyHKLMN, HO MOXET paboTaTb M MOBEPX OPYrvX TPAHCMOPT-
HbIX MPOTOKOJIOB.

CyLiecTByeT HECKOJIbKO CEPbE3HBIX MPUYNH, MO KOTOPbLIM TaKOW pac-
NMPOCTPAaHEHHbIN TPAHCMOPTHbIN NPOTOKO, kak TCP, na10xo noaxoamT os
nepeaayv 4yBCTBUTENbLHOM K 3aep>XXkamMm nHoopmaumn. Bo-nepsbix, 3TO
aNropuUT™M HagexXHoM OO0CTaBKM NakeToB. [oka oTrnpaBuTesib NOBTOPHO
nepenacT NponasBLUnKi NakeT, nonyydaTens 6yaeT Xaatb, PpedysibTaToM Yero
MOXeT ObITb HeOMyCTMMOE yBeNn4eHe 3a0epXkn. Bo-BTopbix, anro-
pUTM ynpasneHus npu neperpyske B npotokone TCP ganeko He onTtuma-
NeH ons nepefayn pedn u sugeonHdopmauuu. MNpu obHapyxeHun no-
Tepb nakeToB npoTokon TCP ymeHblUaeT pa3Mmep OkHa, a 3aTtem oyaet
ero MeaJjieHHo ygenmnymeatb. OgHako nepenaya peyesom n BnaeonHOop-
Mauum OCYLLECTBIISIETCH Ha BMNOJIHE ONnpeesieHHbIX, GUKCUPOBAHHbLIX CKO-
POCTAX, KOTOPbIE HEJIb351 MTHOBEHHO YMEHbLUNTb, HE YXYALLUB Ka4eCTBO
npenoctasageMbix ycnyr. [1paBunbHONM peakumein Ha neperpysky ojs vH-
GOpMaLMOHHBIX MOTOKOB 3TUX TUMNOB OblN10 OGbl UBMEHEHNE METOAA KOAM-
pOBaHWs, HacTOThl BUAEOKAZAPOB NN pa3Mepa BUAE0M300paxKeHus.

[MpoTtokon RTP npenycmaTtpmBaeT MHOMKALUMIO TUMA NOJIE3HOM Harpy3-
KM 1 NOPSAKOBOro HOMepa naketa B NOTOKe, a Takxke NpuMeHeHne Bpe-
MEHHbIX MeTOK. OTnpaBuTenb NnoMeyvaeT Kaxabli RTP-nakeT BpemeHHom
METKOM, rnoJiyyaTesib U3BJIEKAET €€ U BblHUCIFET CYMMAPHYIO 3aePXKY.
PasHuua B 3aepkKe padHbiX MakeToB NO3BOJIAET ONPefenuTb IXKUTTEP
N CMSArYUTb €ro BAUSIHWE — BCE NakeTbl OyayT BblAaBaTbCs NPUN0XEHMIO
C OOVHaKOBOW 3a0€PXKOMN.

MTak, rmaBHas ocobeHHocTb RTP — aT0O BbluMCNEHWE cpenHen 3a-
OEPXKN HEKOTOPOro Habopa NMPUHATLIX MakeTOB 1 Bblaada MX Nosb30-
BaTE/IbCKOMY MPUIIOXEHNIO C MOCTOSHHON 3a0EPXKOW, PaBHOW 3TOMY
cpenHemy 3HadeHuto. OgHako cneayeT MMEThb B BUAY, YTO BPEMEHHas
meTka RTP cooTBETCTBYET MOMEHTY KOAUPOBAHUS NEPBOr0 ANCKPET-
HOro curHana naketa. [lloatomy, ecnu RTP-nakeT, Hanpumep, ¢ BUOEO-
nHdopmMaumen, pasbrBaeTcs Ha B/10KM AaHHbIX HUXKENexallero ypoB-
HSl, TO BPEMEHHas MeTKa yxe He OyaeT COOTBETCTBOBATb MCTUHHOMY
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BPEMEHU 1X Nnepeaadn, NocKosbky OHM nepen nepenadyen MoryT 6biTb
YCTaHOBJIEHbI B 04epeb.

Ha puc. 4.7 npeacTtaBneH 0oCHOBHOM 3aronoBok RTP-nakeTa, coaep-
Xalmim pag, nonen, KoTopble MAEHTUPUUMPYIOT TakKue 3/IEMEHThI, Kak
dopmat naketa, NOPSAKOBbLIN HOMEP, MCTOYHUK MHpOPMaLK, FPaHnLbI
M TN NOJIESHOW HArpy3Ku.

V=2 |P

0 2
BE

3 4 8 9 16 31
| | CcC |M| PT Mopaakosbii HOMep

BpemeHHoOM Wwitamn

NpoeHntndurkatop SSRC

NoeHntnounkarop CSRC

Puc. 4.7 OcHoBHol 3aronoBok RTP-naketa

V (2 6uTa) — none Bepcuun npoTokona. Tekylias Bepcusi npoTokona —
BTOpag.

P (1 6uT) — none 3anonHeHus. CUrHannampyeT O HaJIMYUK 3anoJiHe-
HWS B KOHLLE MOJIA NOJIE3HOM Harpy3ku. 3anosiHeHne NpUMeHsieTcsl, KO-
roa npuioxeHue TpedyeT, YToObl pa3mep MoJsIe3HOM Harpy3km Obis Kpa-
TeH, Hanpumep, 32 Gutam.

X (16uT) — none pacLumpeHus 3aronoeka. CrnyxuT anis MHAMKaLWM TOro,
YTO 32 OCHOBHbIM 3arofIOBKOM CrielyeT AOMOSIHUTENbHbIM 3arofi0BOK, UC-
MONIb3yEMbI B 3KCNEPUMEHTaIbHbIX pacLumpeHmsax npotokona RTP.

CC (4 6uta) — none otnpasutenei. Cooepxmt naeHTUdUKaTopbl oT-
npasuTeneit, Yol faHHbIE HAXOOATCA B NakeTe, NpuyemM caMmm NoeHTudu-
KaTopbl CeaytoT 3a OCHOBHbLIM 3aroJIOBKOM.

M (1 6uT) — none mapkepa. O6bIYHO NCMOJIb3YETCH AJ15 yKadaHus rpa-
HWL, NOTOKa AaHHbIX. CMbICn 61MTa Mapkepa 3aBUCUT OT TUMa Mose3Hom
Harpysku. B cnyyae nepepga4ym suaeonHdopmMaLmm OH onpenenser Ko-
Hew kagpa. lNpu nepegade pedyeBor MHGoOpPMaLMM Mapkep ykasbiBaeT
Hayano nepmoaa akTMBHOCTM MOCe Nnepmoaa MOJTHaHUS.

PT (7 6utoB) — none Tuna none3Hown Harpysku. MoeHtuduumpyet tmn
MoNe3HoM Harpy3km n GopmaTt AaHHbIX, BKJOYas cxaTue 1 wmndpoBaHue.
B cTaumoHapHOM COCTOSIHMM OTNPaBUTENb MCMNONb3YET TOJIbKO OOVH TUM
NMONIe3HOM Harpy3Kn B TeHEHNE CeaHca, HO OH MOXET ero U3MeHUTb B OT-
BET HA M3MEHEHMNE YCNOBUN, ecnn 006 3TOM CUIHaNM3UPYET NMPOTOKON
ynpaBfieHUs TPAHCMOPTUPOBKOM MHPOPMaLVM B peanbHOM BPEMEHU
(Real-Time Transport Control Protocol).

MopsakoBkIi HOMep nakeTa (Sequence Number, 16 6uToB). Kaxabii
MCTOYHUK HAYMHAET HyMepoBaTb NakeTbl C MPON3BOJILHOrO HOMEpa, yBe-
NINYMBAEMOrO 3aTEM HA EAMNHULLY C KaXaAbIM nepegaHHbIM naketom RTP.
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3T0 No3BONAET 06HAPYXMBaTh NOTEPU NakeTOB U ONPeaensTb NoPsAaoK
NnakeToB C ONHAKOBbIM BPEMEHHbIM LUTaMMoM. Heckonbko nocnenosa-
TeNbHbIX MAKETOB MOTYT UMETb OAMH U TOT Xe LUTaMI, €C/IN NIOrNYeckun
OHW MOPOXIEHbI B OMH 1 TOT e MOMEHT, Kak, HanpumMep, nakeTbl, Npu-
Haanexatume oqHOMY U TOMY Xe BUOEOoKaapy.

BpemenHom wtamn (Timestamp, 32 6uta). MOMEHT BpEMEHM, B KOTO-
pbili Obl1 CO30aH NEPBLI OKTET AaHHbIX NOME3HON Harpysku. EaMHMLbI,
B KOTOPbIX BPEMSI YKa3blBAETCS B 9TOM MOJIE€, 3aBUCAT OT TUMa Nosae3HOMN
Harpy3ku. 3HayeHne onpeaenseTcs rno JIoKasbHbIM Yacam OTrpaBUTENS.

MoeHtudurkatop SSRC (Synchronization Source Identifier, 32 6uta) —
nose naeHTndmnKaTopa UCTOYHUKA CUHXPOHU3aumn. [cesoocnydanHoe
4yMcno, KOTOPOE YHUKAJIbHLIM 06pPa30M UAEHTUDULIMPYET NCTOYHUK B Te-
YEeHVe ceaHca 1 He 3aBMCUT OT CETEBOIO aapeca. ITO YMCIO0 UrPaeT Bax-
Hyt0 poJib NPy 06paboTke NOPLIMM AaHHbIX, MOCTYNMBLUEN OT OAHOIO UC-
TOYHMKA.

MoeHtudukaTop CSRC (Contributing Source Identifier, 32 6uta) — cnu-
COK NoJjien naeHTMeUKaTopoB UCTOYHUKOB, YHACTBYIOLLMX B CO30aHUN
RTP-nakeTa. YCTpOMNCTBO CMeLLIMBaHNsA nHGopMauum (MMkcep) BCTaBns-
et uenbin cnncok SSRC noeHTndurkaTtopoB MCTOYHUKOB, KOTOPbIE y4ya-
CTBOBasiM B NOCTpoeHnn gaHHoro RTP-nakeTa. KonnyecTso aieMeHTOB
B cnucke: ot 0 oo 15. Ecnu yncno yyactHukoB 6onee 15, BoiOMpatoTcs
nepsble 15. [IpMEPOM MOXET CNYXUTb pedyeBasd KOHPepPeHLMs, B KOTO-
pon nepepatoTca RTP-nakeTbl C peyblo BCEX YHAaCTHUKOB — KaxAblii CO
ceBonM npeHTndurkatopom SSRC. OHM-TO 1 06pa3yoT CNNCOK UAEHTU-
dukatopor CSRC. Bcs koHbepeHums nmeeT obLnii naeHTndmkaTop
SSRC.

JocTtaBka RTP-nakeToB KOHTPOANPYETCS CrieumasibHbiM NPOTOKO0M
RTCP (Real Time Control Protocol).

OcHoBHoi dyHkumen npotokona RTCP senseTcs opraHn3aumns oopat-
HOW CBA3M NPUEMHMKA C OTnpasuTesieM MHGopMauum s otyeTa o Ka-
yecTBe nosyyaeMbix AaHHbIX. [poTokon RTCP nepenaet cBeaeHus (kak
OT NPMEMHUKKA, TaK U OT OTAPABUTENS) O YMCIE NEePEeAAHHbIX U NOTEPSIH-
HbIX MAKETOB, 3HAYEHUN OKUTTEpPa, 3aaepxke n 1.4. 9ta nHdopmaums
MOXeT ObITb MCMONb30BaHa OTNPaBMTENEM AJ151 USBMEHEHUS NapaMeTpoB
nepegayu, Hanpumep 4ag ymeHblleHna koaduumeHTa cxaTmusd MHpop-
MaLMn C Lesbio ynydlleHns kadyecTsa ee nepegayn. bonee nogpobHoe
onucaHune npotokonoB RTP n RTCP moxHo HarT B RFC-1889.

4.11 MHoroagpecHas paccbiika

OCHOBHOW LIeNbIO FPYrnnoBoOro BellaHma aBnseTcsa co3aaHne apdek-
TUBHOIO MexaHn3ma nepeaayn AaHHbIX N0 CXEME «OOUH-KO-MHOTMMM>»
N «MHOTME-KO-MHOTMM>,
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TpaanumMoHHble MexaHM3Mbl A0CcTaBkM naketoB cteka TCP/IP mano
NpUrogHbl Ans NoAOEepPXKU rpynrnoBOro BelwaHusa. Hanpmumep, ncnonb-
30BaHMe YHUKasbHbIX aapecoB (unicast) npmMBoanUT K HEOOXOAMMOCTH YC-
TaHOBJIEHNSI MHOTOYMCIIEHHbIX ABYXTOYEYHbIX COEOVNHEHUI MeXay oTrnpa-
BUTENEM U KaXAbIM U3 MoJsilydaTenein.

pyrnm cnocobom nepenayu AaHHbIX IBASETCS LWMPOKOBeLLaTelbHas
nepepava, Korga ctaHuus HanpaeAseT nakeTbl, MICNOMb3ys LUMPOKOBE-
wartenbHble aapeca (broadcast). [NakeTbl ¢ TakMuMu agpecamu nepena-
IOTCS KO BCEM KOHEYHbIM y3/1aM yKa3aHHOW CeTu, HE3aBUCKMO OT TOrO,
HY>XXHbI JIN OHM KaXKA0MY U3 HUX. BO MHOIMX cuTyaumsx Takor cnocob ne-
penayu Takke okasbiBaeTcsa HeadpPeKTUBHbIM BCNeACTBME CBOEN N30bI-
TOYHOCTHU, KOTOpas BeAeT K Ype3MepHOMY POCTy Tpadurka, 0COOEHHO
B KPYMHbIX CETAX.

B cnyyae ncnonb3oBaHns FpynnoBbIX aApecoB OTNpaBUTENb Nepena-
€T CoobLeHVe TONbKO OAMH pas, 3aTeM OHO TUPaXMPYEeTCs U [OCTaBNSA-
€TCS TONbKO K TEM y3/1aM, KOTOPbIE ABMSIOTCS YeHaMU COOTBETCTBYIO-
e rpynnbl. Takom pexxmm 3KOHOMUT NPOMYCKHYK CNOCOBHOCTL 3a cHET
nepepaym Tonbko Toro Tpaduka, KoTopbli Heobxoamm. Homepa rpynnbl
3a4alTcs ¢ ncnosb3oBaHmeM IP-agpeca tvna multicast.

OcCHOBHbLIMW NPOTOKONMaMu, Ha 6a3e KOTOPbIX peanndyeTcs MHOroas-
pecHas paccbinka B IP-ceTax, sengaiotca npotokosbl IGMP (Internet Group
Management Protocol), DVMRP — (Distance Vector Multicast Routing
Protocol), PIM (Protocol Independent Multicast).

9. B.C. lonbawTeiiH
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Apxurekrtypa
H.323

CraHaapTbl MynbTUMEAUAHOMN CBA3U

Pabota Hag pekomeHaaumamun ITU-T cepun H, yxe ynoMnmHaBLUMMUN-
Cs B NEPBbIX YETbIPEX MMaBax, Ha4Yanacb OTHIOAb He ans IP-tenedoHun.
Bonee 10 net TomMy Hazag MexayHapoaHbI COO3 3NEKTPOCBA3U Havan
paspaboTky pekoMeHaaLmii onsa 0yaopaxkmnBLLMX YMbl CBA3MCTOB TOMO MO-
KONEeHUs cucTtemM BuaeoTeneOoHHOM 1 MybTUMEANNHON CBA3U. TEPMUH
«MynbTUMeaninHas cBA3b» 0603HAYaeT CBA3b ABYX U Bosee Nosib30Ba-
Tenen, 06MEHNBAIOLLIMXCS OOHOBPEMEHHO PeYblo, BUaeonHpopmaumen
M A@HHBIMU.

MepBas pekoMeHgauusa U3 aTon cepuun, H.320, 6bina BbinyLLeHa
B 1990 roagy n oTHocunack K cuctemam BuaeotTenedpoHnum, OpUeHTUPO-
BaHHbIM Ha paboTy B y3konosiocHow ISDN. Cneaytouime pekomeHaaumm
ITU-T paspabaTbiBanncb Aas CUCTEM MYNbTUMEANNHON CBA3n, pabo-
TalWMx B Pa3HOM CETEBOM OKPY>KEHUMU.

B pekomeHzauusx cepmn H onmnceiBaOTCA apxnTekTypa n GyHKLUMO-
HaJlbHbIE 3NIEMEHTbLI CUCTEM, aNITOPUTMbI KOOMPOBAHUA PeYU U BULEOUH-
dopmaumn, opraHmaauns nepesadm JaHHbIX, NPOTOKObl CUrHANM3aLuum
1 ynpasneHuns MHOOopMaLUNOHHbIMUK KaHanaMmu (Tabnuua 5.1). 3a ncrek-
wee BpeMs ITU-T BbINyCTWUN OJ151 TAKUX CUCTEM HECKOJIbKO HOBbIX BEPCU
pekoMeHaaLni, B KOTOPbLIX YYUTBIBAJIUCH MOXENAHUA U 3aMeYaHns Bey-
wmx pupm-nponssoguTenein obopynoBaHus, paspadaTbiBaeMOro Ha
0a3e aTUX pekoMeHaaL M.

OcHoBy pekoMeHaaumii MexayHapoOHOro coto3a 351eKTPOCBA3M CO-
cTaBnseT eauHasi 6asoBas apxmTekTypa cCucteM MyJIsTUMEeAUAHO CBSI-
31, GYHKLUMOHNPYIOLLMX B Pa3HOM CETEBOM OKPY>XeHUn. Bce pekomeH-
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Jauum npegycmaTpuBaloT UCNOb30BaHME ANS NOOAEPXKKN nepenayn
peyn, BuOeonHGOpMaLMM U AaHHbIX, a TaKXe A9 ynpaBneHs CUCTEMOW,
MAEHTNYHBLIX QYHKUMOHAsbHBIX 9N1IEMEHTOB. Pa3nuyve 3aknioyaeTcs B yna-
KOBKE MONb30BAaTE/IbCKON WU CUTHaNbHOM MHpOpMaumMn — BbibMpaeTcs
ONTUMaJIbHbIN CNOCo6 yNnakoBKM MHMOPMaLMKN O TOM CETU, B KOTOPOM
cuctema byaeT QyHKLMOHMPOBATb.

Tabnuua 5.1. Pekomenpgaunu ITU-T
no BnaeotenedoHnm u MynsTUMEANINHON CBA3U

PekomeHnpaumnm H.323
ITU-T cepum H H.320 H.321 H.322 VIN2NV3 H.324
Harta
VTBEPXACHUS! 1999 1998 1996 1996/1998/ 1999 1998
NBC, CeTb C KOMMyTaumen
ToOM, |nopaepxuBatowme | naketos 6e3
CeTeBoe TdOnM, | B-ISDN, |rapaHTupoBaHHOe |rapaHTMpPOBAHHOIO ThOn
OKpYXeHne N-ISDN ATM, Ka4yecTBO KayecTBa 006CNyXMBaHUS:
nBC 06CNyXMBaHUSA: MHTepHeT, Token Ring,
IsoEthernet Ethernet
ANroputMmbl
KOAVPOBaHUS H.261 H.261 H.261 H.261 H.261
BUOEONHDOP- H.263 H.263 H.263 H.263 H.263
Mauum
G.711
paropuTMLl 1 g711 | g7t G.711 G.722
peﬁeg)om G722 | G.722 G.722 G.728 G.723
MHBOPMALIM G.728 G.728 G.728 g;gg
Mynetunnekeu- | ooy [ 1 221 H.221 H.225.0 H.223
poBaHue
YnpasneHve
MHOOPMaLUNOH- :Sig H.242 :Sig H.245 H.245
HbIMU KaHanamu ' '
JaHHble T.120 T.120 T.120 T.120 T.120
. AAL 1.363

VHTepgecel 1.400 |ATM 1.361 1.400 TCP/IP V.34
1 NPOTOKONbI PHY 1.400 TCP/IP

O6opynoBaHne MynbTUMEONIAHON CBA3U COOEPXUT OKOHEYHbIE YCT-
pPOWCTBA, TO ECTb YCTPOWCTBA KOHEYHbIX NONb30BaTENEN (TEPMUHATBI),
M CeTEBbIE YCTPOMCTBA, KOTOPbIE NPEeA0CTaBASIOT NO/b30BATENSAM YCY-
rn. Cpean aTux ycnyr — opraHusaumsa koHdpepeHuuin, npeobpa3oBaHmne
NMPOTOKOJIOB CUrHaNM3aLumMm 1 nosib30BaTebCKOn MHpOpMaLMm, corna-
COBaHMe CKOPOCTEN Nepenayn 1 4oNONHUTESNbHbIE YCYIr, TakKMe Kak ne-
peagpecaums BbI30BOB U NEPEKITIOHEHNE CBA3U.

MpencTaBnseTcs None3HbIM KPaTKo PacCMOTPETb 0COOEHHOCTU Kax-
[0 N3 CUCTEM MYNBTUMELNNHON CBA3U, NpeayioXeHHbIX ITU-T.

PekomeHaauwms H.320 cneundnumpyet cnMcTemMbl BUAEOTENEDOHHON
cBs3u no B-kaHanam y3kononocHow ISDN co ckopocTbio 64 Kout/c n co
ckopocTamum go 1.920 MowuTt/c, kpaTHeiMn 64 KouT/c. BuageonHdopma-
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LM KOOAMPYETCSH Mo anroputmy, npeanoxeHHomy ITU-T B pekomeHaauumn
H.261. Anroputm noaaepxmBaeT aga ¢opmarta n3obpaxxeHuin: Heobs-
3aTenbHbii popmat CIF ¢ paspelueHmem 352 x 288 nukcenei n obs3a-
TenbHbIn popmaT QCIF ¢ paspewenmem 176 x 144 nukcenen. YactoTta
kagpos — 30 kagpoB/c Unu HXe. [nsa koampoBaHusa ayauonHdopmMaLmm
ncnonbayoTes anropnt™ G.711 — MMNYyNbCHO-KO4OBass MOAYNAUUS CO
CKOpOCTbIO nepenaym 64 Kout/c, anroputm G.722 — agantuBHo-anddpe-
peHumnanbHas UMMNynbCHO-KOO40Bas MOOYSLNS, UCMOJb3YoLLas Nosiocy
yacToT 7kIu, 1 ckopocTu nepepayn 48, 56, 64 Kéut/c, n G.728 — anro-
putM KoampoBaHus LD-CELP co ckopocTbio nepenayun 16 Kout/c (06 aTux
anroputMax yxe ynommHanocb B rmase 3). Npoueaypbl yCTaHOBNEHUS
1 paspyLleHns coeamHeHni, GopMnpoBaHMS kaapa aHHbIX U MYSbTUT-
JIEKCUPOBAHMS, a Takke pPsan, 9KCryaTaumoHHbIX 1 aOMUHUCTPATUBHBIX
dYHKUMI onucbkiBatloTca B pekomerHaauyax H.221, H.230 n H.242.

PekomeHaaumns H.321 onpenenset MexaHn3m agantauym y3Kornosoc-
HbIX TepMUHanNoB BuaeotTenedoHHom ceasn H.320 kK padboTe B LLNPOKO-
nonocHon ISDN. CnenyeTt OTMETUTb, Y4TO WMpoKornonocHsle ISDN 6a3u-
pYylOTCS Ha TPaHCNOPTHOM TexHonornn ATM, koTopasi obecnednBaeT ra-
paHTUpOBaHHOE Ka4ecTBO 0bcnyxuBaHus. B tepmunanax H.321 peanu-
30BaHa 4acTb TPeOOBaHMIN, NPeAbABASEMbIX K LLUIMPOKOMOJIOCHBIM TEPMU-
Hanam BuaeotenedoHHon ceasn H.310. Mpu aToM 06s93aTeNbHbIM Tpe-
6oBaHMeM MexayHapoaHOro Con3a 3/1IEKTPOCBA3N ABNSETCS COBMECTU-
MocTb TepMmuHanos H.310, H.321 n H.320.

B pekomenpaumm H.322 npencrtaBneHbl TexHU4eckne TpeboBaHus
K y3KOMOJIOCHbIM cUcTeMaM BuaeoTenedoHmm, paboTaloLwmm B lokasb-
HbIX BBIYNCIUTENbHBIX CETAX C rapPaHTMPOBaHHbLIM Ka4eCTBOM 0OCNYXU-
BaHWS, 3KBMBANEHTHbIM KavyecTBy obcnyxunsanus ISDN. MNMprumeHeHne
naHHom cneumdukaumnm orpaHnyeHo JIBC IsoEthernet.

PexkomeHaaums H.323 cneundunumpyet CUCTEMbI MYIbTUMEOUNHON
CBS3M1, KOTOPbIE OPUEHTMPOBaHLI Ha PaboTy B CETSIX C KOMMYyTaLMeEN rnake-
TOB, He ob6ecneynBaloLLVX rapaHTUPOBaHHOE Ka4eCTBO 0OCTYXMBaHMS.
K Takmm ceTdM OTHOCATCSH JloKasibHble BblincnuTeNbHble cetn Ethernet
1 Token Ring, rmo6ansHas ceTb IHTEPHET 1 Apyrue cetu, NoAnEPXNBaAIO-
LLMe TEXHOJIOM IO MapLUpyTusaumm nakeTos IP nnn IPX.

PekomeHpauua H.323 npeaycmaTtprBaeT NpUMEHEHNE pasnnyHbIX a-
rOPUTMOB CXaTus pe4yeBor MHdopMauumn, YTO NO3BONSIET UCMOJb30BaTb
Monocy NponyckaHms ropas3ao 6onee addEKTUBHO, YEM B CETSX C KOMMY-
Taupel kaHanos. OkoHeYHble ycTponcTBa H.323 noaaepxuvBaioT nepena-
4y MHOPMaLIMN B PEXNUME MHOroaapeCHOM PacCblIK1, YTO MO3BOSSET
OpraHn3oBbIBaTb KOHDEpPeHUMM 63 A0POrOCTOALLMX YCTPOCTB yrnpaBe-
HUS kKoHPepeHuuamu (MCU), xoTa Ha cerogHsaLwHui aeHb 6e3 MCU He
000OMNTUCH, T.K. PEXUM MHOFOaApPECcHOW paccnbikn, Kak npaBuno, IP-ce-
TAMM He nogaepxmeaeTcs. B npunoxernm D kK pekomenaaummn H.323 onu-
CaH MexaHn3m nepegaqn GakCMMunbHoOM MHGopMaLMn B peanibHOM Bpe-
MeHU no IP-ceTam.
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5.2

B pexomeraaLmm H.324 MexxayHapoaHbI COK03 3NEKTPOCBA3U NpeacTa-
BWJT TEXHMYECKME TPEDOOBAHMS K CUCTEMaM HU3KOCKOPOCTHOM MY BTUMEONIA-
HOW CBS13U, OPUEHTUPOBAHHbLIM Ha PaboTy NO aHanoroBbiM NMHUAM TpOTr
C UCMonb3oBaHMeEM MOAEMOB. C y4eTOM TOro, HTO CKOPOCTb MOAEMHOW Ne-
penayn orpaHMyeHa, B CUCTEMAxX PeanmayoTcs anropuTMbl KOANPOBaHWS
peuu, BuaeouH@OopMauyMmy 1 AaHHbIX C BbICOKOW CTEMEHbIO CXaTus.

PexomeHaaums T. 120 cneumduumpyeT MexXaHnU3m nepenadm aaHHbIX
B CUCTEMAxX MyfibTUMeaAMNNHOM cBA3N. OCHOBHbLIM TENIEMATUYECKMM NpU-
NoXeHneMm, nogaepxxmpaemMbliM pekomeHgaumen T. 120, apnaeTcs oOMeH
TEKCTOBbLIMM COOOLLEHNAMM MEXAY YHaCTHUKaMMN KOHPEPEHLUMM B peasib-
HOM BpeMeHu. [lpyroe npunoxeHme — KONNEKTUBHOE peaakTnpoBaHme
pacTpoBbIX N300paxeHuin. Cuctema T.120 aBnseTcs NONHOCTbIO NnaT-
$OpPMO-HE3ABUCKMOWN U MOXET paboTaTh B LUMPOKOM AManasoHe ceTe-
BbIX TEXHOJIOT NI C HAAEXHOM NN HEHAAEXHOW nNepeaayein naHHbIx. Cne-
noyeT OTMETUTb, HTO MexaHu3M nepeaayn gaHHbix T.120 MoxeT pyHKLMO-
HMPOBATb Kak OTAESNIbHO, TaKk U COBMECTHO C BbILLEONMUCAHHbIMU CUCTE-
MaMn MyNbTUMEANNHONM CBA3N. Mpn 3TOM NOAAEPKNBAKTCA PEXUMbI
nepenayYn JaHHbIX C aapecaumen KOHKPETHOMY YCTPOMCTBY U C MHOIO-
aapecHoO pacChbINKOn.

371071 6onee yem kpaTknii 063op aedatenbHocTn ITU-T B obnacTu ctaH-
[apTn3aumm CUCTEM MYJTIbTUMELOUNHON CBA3N, PYHKLIMOHMPYIOLLVX B Pa3-
HOM CETEBOM OKPYXEHUMW, A9 Lenen JAHHOW KHUMM NpeacTaBnsercs
[OCTaTO4YHbIM. HO npexae 4em NpUCTynuTb K BbIMOSIHEHUIO OCHOBHOM
3a4a4n JaHHOW rnaBbl — aHANN3Y CUCTEMbI MYJIbTUMEANNHON CBA3K, ba-
3upytolleiica Ha pekoMmeHgaummn H.323, — 6yaeT nonie3Ho Takxke 03HaKo-
MUTbCS C cuctemamu sugeotenedoHnm H.320, apnsiowmmmnca npeaLue-
CTBEHHULLAMU CUCTEM MYSIbTUMEOUNHONM CBA3M H.323.

ApxurekTypa cucrem supgeorenedpoHuUm
B y3kononocHbix ISDN

B 1990 roaoy MexayHapoaHbI CO03 9NeKTPOCBA3KM paspaboTan pe-
komMeHaauuio H.320, NpuHATYIO BNOCNEACTBMN BCEMW BEAYLLVIMU NPOUN3-
BOOUTENSAMM 0O0PYA0BAHMS B KQYECTBE CTaHAapTa As1s peann3aumm cuc-
TeM BUOEOKOHPEPEHLNI B Y3KOMNOTOCHbIX ISDN.

Cuctema BugeokoHdepeHuuii H.320 BkitoyaeT B cebsl BE OCHOBHbIE
rpynmnbl KOMMNOHEHTOB — TEPMMHANbI U YCTPOWCTBA ynpaBneHust KOHde-
peHumamn (Multipoint Control Units — MCU). TepmuHan npeacraBsnset
co60i1 060pya0oBaHME KOHEYHOI O NOJIb30BaTENS, B TO BPEMS KaK YyCTPO-
CTBO ynpaBfieHVsi KOHDEPEHUMAIMN SBNSIETCS CETEBbIM 060PYA0BaHNEM,
NO3BONIAIOLLMM OPraHN30BbIBaTb BUAEOKOHPEPEHLMN C yH4aCTUEM MHO-
XeCcTBa nofnb3oBartenen. Paspellaercs KackagHoe NoAKoYeHne apyr
K Apyry Heckonbkux yctponcts MCU B pamkax ogHom KoOHdepeHuun. Ha
puc. 5.1 nokazaHa apxuTekTypa CUCTeMbl BUAEOKOHDEPEeHLUN, QYHKLMO-
HUpYytoLLEN B y3kononocHom ISDN.
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Pexomenpaums H.320

PekomeHpaumsa PekomeHpaummn
H.221

Pekomenpaumns H.261 cepum |.400

Bnok Buaeoannapatypb! Buaeokoaek

Pekomenpaumm cepum H.200/AV.250 CeTb

Bnok

Bnok ayanoannaparypei Aypuoxonek CUHXPOHM3ALMN

Cuctema
MyNbTU-
PekomeHpauuu cepun T, H.200/AV.270 nnekcupo-

BaHUs CeTteBoit

TenemaTunyeckne NPUNOXeHUs nHTEepdeiic Yetpoiicteo

ynpasneHus
KOHbEpeHUMaMN

PekomeHgauuu H.242, H.230, H.221
|

CkBO3Hast curHanusaumsa
(end-to-end signalling)

Moaynb
ynpasneHus
cuctemoin

ABOHEHTCKas curHanusaums

PekomeHnpaauumn cepum 1.400

Puc. 5.1 Cuctema BuaeokoHdepeHumin B yakononocHom ISDN

Tepmunan H.320 coctonT 3 cneayomx GyHKLMOHANbHBIX MOOYEN.

6ok Buaeoannaparypbl BKIOHaAET B cebs BMaeokamepy, MOHUTOP
1 610K 06paboTkK BUaeouHdopmMaLmm, Heob6XxXoaAnMbI NS peanusaumn
TaKon QYHKLMN KaK pasaenieHne nsobpaxeHns B MOHUTOPE Ha HECKOJTb-
KO YacTen.

brok ayanoannaparypbl COOAEPXUT MUKPOMDOH, MPOMKOrOBOPUTESb
1 610K 00paboTKM pedeBor MHpOPMaLIK, PeaN3YIoLLING GYHKLMN KOM-
neHcaumm axa.

Tenemarunyeckue npuioxeHns obecnednBaloT nepenadvy HeNoaBmXK-
HbIX U306paxXeHni, KONEKTUBHOE pefakTUpoBaHMe PacTPoBLIX M300pa-
XEeHUN, nepenadvy dannos v gp. Ycnyrv nepenayv AaHHbIX B CMcTeMax
BuaeotenedoHnm H.320 peannsyotcsa Ha 6a3e Habopa NPOTOKOSIOB
T.120.

Moaynb yrnipaBrieHus CMCTEMOV OTBEYAET 3a BbIMOJIHEHNE TaKNX OYHK-
LMIA, KaK OpraHmM3aums oCcTyna K CeTeBbIM pecypcam npu nomoLum abo-
HEHTCKOIM CUrHanusauum un ynpasfieHne CoeguHeEHNEM — OpraHm3aums
obulero pexnma pyHKLMOHMPOBaAHNSA HA OCHOBE CKBO3HOWM (end-to-end)
cuUrHanuaaummn.

[ns ycTaHOBNEHWS, NOAAEPXaHNS N PA3PYLLIEHNS COEOMHEHNI CUC-
Tembl H.320 ncnonbaytoT npotokon curHanuaaumm Q.931 [7]. ObmeH cur-
HaJlbHbIMW COOOLLIEHNAMN MeXay TepMUHaNoM 1 onopHoi ATC npons-
BoauTcsa no D-kaHany. CneayeTt OTMETUTb TakKe, YTO CUTHaJIbHbIE CO00-
LEHMS HE MYJIBTUMIEKCUPYIOTCS C NOJIb30BATENLCKOM U YNPaBAsioLLEen
MHpopMaLmen.

YnpaBneHne coeanHeHnemM nNpon3BOAMTCS HA OCHOBE MPOTOKOJIOB
H.242 n H.243. MpoTtokon H.242 ncnonb3yetcsa gns obmeHa nHdopma-
umel o GyHKUNOHaIbHBIX BO3MOXHOCTSIX TEPMUHANO0B, BbIOOpA pexmma
nepenayv peyun, BUAEO U AaHHbIX B COEAMHEHUN MeXAy ABYMS NOJib30-
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BaTeNaAMM N AN U3MeHeHus pexuma. NpoTtokon H.243 ncnonb3yeTtcs ans
opraHmaaumm KoHPEpPEHLN, B KOTOPbIX HECKOJTbKO Y4aCTHMKOB COeau-
HSAOTCS Yepe3 YCTPOMCTBO yNpaBneHns KOHPEPEHLUAMMN.

AyaAnoKoaeky KOOVUPYIOT 1 OEKOANPYIOT pedeByto nHdopmaumio. Pe-
komMmeHaauus H.320 onpenenvna B Ka4eCTBE OCHOBHOIO anropmtma Ko-
aomMpoBaHusa pedeBoit nHpopmaumm anroput™ G.711, pacCMOTPEHHbI
B IMaBe 3, HO Ha NpakTuKKe, Yalle BCEro, Npu CKOPOCTH nepeaayn MHdop-
Maumm 128 Kéut/c B KOHPEPEHLINAX NCNOJSIb3YETCS aropmuTM KOamMpo-
BaHua G.728, a npu ckopocTtn 384 Kéut/c —anropntm G.722.

Buneokoneku cxxumaioT BUAeonHGOPMaLnIO 1 BbINOSHAIOT 0bpaTHOe
npeobpasoBaHne. PekomeHpauusa H.320 onpenenset sBuaeokonek H.261
Kak 0653aTeNbHbIl; MOXET TakKXe NCnosb3oBaTbca kogek H.263.

B0k cuHXpoHu3aLmy obecrnedmBaeT 3a4epPXKy peyeBbiX CUrHaIOB
npu nepegadye ans CUMHXPOHU3aUUM OBUXEHUSA ryd roBOPSILLEro ¢ ero
peyblo. HeobxoamMmMoCcTb 3a4epXKM CBs3aHa ¢ TeM, 4To obpabdoTka BU-
neonHdopMauum 3aHUMMaeT 3HAYNTESbHO O0NbLLE BPEMEHU, YEM KOAN-
poBaHue pe4yn. BHeceHme 3aaepxkm Nnpu nepegaye pevyeBomn nHpopma-
LMK He siBNnsieTca 00s3aTesibHbIM TpeboBaHneM pekomeHaaumm H.320, Ho
©0JIbLUNHCTBO NPOM3BOAMTENEN 0O0PYA0BAHNS PEaNN3YIOT 3Ty BO3MOX-
HOCTb, MOCKOJIbKY MOKyrnaTenn npeanovynTaioT BUOETb M300paxeHus,
cornacoBaHHble CO 3BYKOM. MOXHO OTMETUTb, YTO B CUCTEMAX MYy/bTU-
MeauiHom ceasn H.324, dyHkumoHupytowmx B THOT, nepegatowias cTo-
pOHa BMECTO 3a4ePXKN PEeYEBbIX CUTHANOB MHPOPMUPYET NPUEMHYIO
CTOPOHY O CpegHen pasHoCTM has Mexay 3ByKOBbIM U BUOEOCUTHASIOM,
onarogaps Yemy rnpruemHasi CTOpoHa MOXET BHECTU TpebyeMyio 3a4epXXKy
Nnpu BOCNPOU3BEAEHNN PeYn 1 N300paxeHns.

Cuctema MynbTUMIEKCUPOBAHNS, CNEUUPULMPOBAHHAs B PEKOMEH-
nauum H.221, obecne4vnsaeT BO3MOXHOCTb COBMECTHOW Nepenayn Cur-
HaI0B YNpaB/ieHUs, Peyun, BUOEO N AaHHbIX. B-kaHanbl pasgenstoTcs Ha
OKTETbI, KaXObli OUT KOTOPbLIX B AENCTBUTENBHOCTN NPEACTaBNAET OT-
OenbHbIV noakaHan. Hanprmep, B 0AHOM OKTETE MOIYT HAXOANTLCS OUTbI
ynpaenAgaoLLen nHopmaLuvmn, pedm, BUaeouHpopMaLumm 1 AaHHbIX.

CerteBovi nHTepgeric BbiNONHAET GyHKUMN afanTaumn TepMmHana,
HeobXxoAMMble 15 ero NOAKJIIHYEHNS K CETU B COOTBETCTBUN C TpeboBa-
HuaMun pekomeHgauum 1.400, paccMmoTpeHHbIMY B rase 3 [7].

Cnenyowmm anemeHTOM cuctem BugeotenedoHunm H.320 asnsetcs
YCTPONCTBO ynpasneHus koHdepeHuuammn (MCU).

Pekomenpauns H.320 onpenensieT ycTpoOMCTBO ynpaBiieHUs KOH-
depeHUNaMmM Kak ceTeBoe YCTPOMNCTBO, obecneymBatollee y4actme
nosb30BaTeNs B COeAMHEHNN OOHOBPEMEHHO C HECKOJIbKMMU APYTMMUN
nosb3oBaTeNIMN. OTO YCTPOMCTBO BbINOSHAET Takmne GyHKLUMN, KaK CO-
rnacoBaHMe CKOpPOCTeN nepenaqm nHopmMaumm, CMeLlnBaHNE PeEYEBbIX
CUrHanoB, NepeksItoYeHNEe 1 CMEeLLBaHNE BUAEOCUTHANOB, Nepeaaya
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[AHHbIX OT OAHOro NOMb30BaTeNst KO MHOMMM APYrM MNofb30BaTensim
1 ynpaeieHne KoHpepeHuuamMmun. B yacTtum ynpaBneHnsa KoHpepeHumsamin
MCU peanuayeT GYHKLMIO COrnacoBaHna GYHKLMOHANIbHbIX BO3MOXHO-
CTEeN TEPMMHANOB AJ151 TOro, 4ToObI BbIOpaTh OOLLUMIA O151 BCEX TEPMUHA-
JIOB pexunm paboThbl.

Taknm obpazom, pyHKuMn MCU MOXHO pasaoennTb Ha ABe OCHOBHbIE
yacTu: ynpasfieHne KoHPepeHUMaMm 1 06paboTka CUrHanoB MHopma-
LIMOHHbIX KQHAJI0B.

YnpaBneHve KoHpepeHUsIMM BKITlOHaeT B cebsl cornacoBaHme anro-
PUTMOB, NCMOJIb3YEMbIX KaXXAbIM N3 YHaCTHUKOB KOHMEPEHLUNN O KO-
OMPOBaHNSA peyun, BugeonHdopmaumm n gaHHbix, npudem MCU moxeTt
TpaHckoAMpoBaTb MHGOpMaumMio Ntoboro Buaa, ecnn TepMuHansl, yya-
CTByIOLLME B KOHOEPEHLNU, NCNOJIb3YIOT PasHble airOPUTMbl ee KON -
poBaHus. B npouecce cornacoBaHus GYHKLMOHAJbHbIX BO3MOXHOCTEN
TEPMUHAN0B YCTPOMCTBO YNpaBieHnsi KOHDEPEHLMSMN BbIOMPAET PEXMM
KOHPepeHumu (selected communication mode).

O6paboTka curHaao0B MHGOPMAaLMOHHbBIX KAHAJ/I0B ABNSIETCS HEOTb-
emnemMor pyHKUMen ycTponcTea ynpasneHus koHdepeHumamm. OT kax-
[0ro TepMuHana, y4acTBytoLero B KoHdepeHummn, MCU npuHumaeT peyb,
BUOEOMHDOPMaLMIO U JaHHble. PedeByio MHpOpMauuio, nonyyaemyto ot
BCEX y4aCTHMKOB KOH®EepeHLUUn, yCTPOMCTBO YNpaBieHnd KOHpepeHLUns-
MU CMELLUMBAET N HanpasBiseT CyMMapHbI PEeYEBON CUMHaS K KaXKA0My
M3 y4yacTHUKOB. [nsa npepoTtepaweHns axa MCU MoXeT He BK/o4aTb
B CYMMapHbI pe4eBOr CUrHas ronoc TOro y4aCcTHUKA, KOTOPOMY 3TOT CUT -
Has nepegaeTcs.

BupoeocurHanbl 00bIYHO KOMMYTUPYOTCS YCTPOWNCTBOM YrNpaB/ieHNS]
KOHDEPEHLMSIMIN HA OCHOBE aHanM3a YPOBHS peyeBoro curHana. Ko scem
TepMUHanam, y4acTBYIOLLIMM B KOHDEPEHUMN, HANPaBNSETCS BUAEOCUT -
Has, CBA3aHHbIN C peyeBbiM CUrHAI0OM, MUMEIOLLMM CaMblii BbICOKNI YPO-
BeHb. [1poLLe roBopsi, BCEM y4acTHMKAM KOHMEPEHUMM NepeaaeTcs n3o-
OpaxeHne y4acTHMKa, KOTOPbIN B AAHHbI MOMEHT BPEMEHW FOBOPUT Hau-
6onee rpomko. NNoMMMOo 3TOro, yCTPOWCTBO yrpaBieHUs KOHPEepPeHLUs -
MW MOXET paboTaTb B PeXMME CMELLIMBaHNSA BUAEOCUTHANOB A4S MOny-
YeHns1 BUAEOon300paxeHuns, cogepxallero nHdopmMauuio cpasy oT He-
CKOJIbKMX NCTOYHUNKOB.

Kpome obpaboTkun peun n sugeovHdopmaumm MCU MoxeT BbInosn-
HATb 06PabOTKY AAaHHbIX B COOTBETCTBUM C pekomeHaaumein T.120.

MynbTmepuiiHas cessb B IP-ceTax

Pekomenpauysa MexayHapoaHOro coto3a anekTpoceasu H.323 ana-
€TCH NepBO 30HTUYHOW cneumnduKkaumen CUCTeM MynbTUMEANNHON CBSA-
31 19 paboTbl B CETSX C KOMMYTaUMEN NakeToB, HE 06ecneyYnBaoLmx
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rapaHTUpPOBaHHOE Ka4yeCcTBO 06CNyXMBaHUSA. B pekoMeHaauusax, BXOas -
wmx B cemencteo H.323, onpeneneHsl NpoOTOKOJbl, METOAbI U CETEBLIE
aneMeHTbl, HeobxoaMMble AJi OpraHu3auum MynbTUMEeaUNHOM CBA3N
Mexay AByMs unun 6osnee nosb3oBaTensiMu.

Hanbonee BocTpeboBaHHOM N3 YCNYT, crneuyduuupoBaHHbIX B PEKO-
MeHgaummn H.323, B cuny pasHbix 06CTOATENLCTB OKalanach ycryra ne-
penaym pevyeBoin nHpopMaLmMm No CETAM C MapLUpyTmusaumen naketos IP.
CamMbIM pacnpocTpaHeHHbIM NOAX0A0M K MOCTPOeHMIo ceTen IP-Tenedo-
HUW CerogHa 9BNSAETCH MMEeHHO Noaxoa, npeanoxeHHbin ITU-T B peko-
MeHpaumn H.323.

CeTun, NnocTpoeHHble Ha 6a3e NpoTokosioB H.323, opneHTnpoBaHbl Ha
MHTerpaumio ¢ TenedOHHbIMU CETAMU U MOTYT pacCMaTpuBaTbCS Kak ceTu
ISDN, HanoXxeHHbIe Ha CeTun nepeaayn aaHHbIX. B yacTHOCTH, npoueaypa
YCTaHOBJIEHUS COeAMHEHUS B Takmx ceTsax IP-TenedoHunmn 6a3vpyeTcs Ha
pekomeHgaumn ITU-T Q.93 1 n npakTrnyeckn naeHTUYHa TO Xe npoueny-
pe B ceTsx ISDN.

L [
YcTpolictBo
ynpasneHus

KoHdepeHumamm

TeMVIHaﬂ
MpuBpaTHUK H.323

TdHOnN/ISDN

iy
B Peuesoii ] Peuesoit
TepmuHan TepmuHan TepmuHan TepmuHan
V.70 H.324 P H.320 TepMmuHan

Puc. 5.2 ApxutekTypa cetn H.323

OTOT BapuaHT NOCTpoeHua ceten IP-tenedoHnn OPUEHTUPOBAH Ha
onepaTtopoB MeCTHOW TeNleOHHOM CBA3MU (U1 HA KOMMaHUK, BNaaet-
LMe TPAHCMOPTHBIMU CETSMU), KOTOPbIE XEeNatoT NCNOJIb30BaTh CETU
C MapLupyTmnaaumein nakeTos IP ong npenoctasneHns yeiyr Mexayropoa-
HOI 1 MexayHapoaHon ceasn. NMpoTtokon RAS, Bxoaswmii B CEMENCTBO
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npoTokonoB H.323, npenocTaBnsieT onepaTtopam BbICOKMIA YPOBEHb KOH-
TPOJIS UCMONb30BaHUSA CETEBLIX PECYPCOB U 06ecrneymBaeT noaaepxky
ayTeHTUdMKaLMN Nonb3oBaTenen n Ha4YncneHns nnaTel 3a NPeaocTaB-
JIEHHbIE YCNYrn.

Ha puc. 5.2 nsobpaxeHa apxmtekTypa ceTu, NOCTPOEeHHOW Ha 6ase
pekomeHaauum H.323.

OCHOBHbIMW YCTPOMCTBAMU CETU ABASIIOTCH: TEPMUHAN, W3, NpU-
BPaTHWUK 1 YCTPOWCTBO yrpasBfieHUs KOHDepeHUUaIMU.

5.4 Tepmunan H.323
TepmunHan H.323 — 9T0 okOHe4YHOe yCTponcTBo ceTu IP-Ttenedonun,
obecne4ymBatoLLee ABYXCTOPOHHIOW PEYEBYID MU MYNbTUMEONNHYIO
CBSI3b C APYrMM TEPMUHANIOM, LLSIIO30M MW YCTPOWCTBOM yrpaBneHus
KoHpepeHumamn. CTpykTypHasa cxema TepmMmuHana H.323 npmuBeneHa Ha
puc. 5.3.
BHewHee Bupeokonoeku
BMAE006OPYAOBaAHME H.261, H.263 |
Bnok
BHelwHee CUHXPOHM3aunn
Aynnokopekun ] 1
ayanoobopynoBaHve G711, G.722,
G.723,G.728,
G.729
Tenemartunyeckue
npunoxenust (T.120) Moaynb Cetesoit
H.225.0 nHTepdeic
Mogaynb ynpaeneHus
CurHanuzaums H.245
Monb3oBaTenbckuii
nHTepderc
ynpaBneH@ﬂ Curnanudaums H.225.0
CUCTEMO
CurHanusaums RAS

Puc. 5.3 TepmuHan H.323

lNonb3oBartesibCkni UHTEPQEVIC yripaBJ/ieHys1 CUCTEMOM AaeT NoJib30-
BaTest0 BO3MOXHOCTb CO34aBaThb M NPUHMMATb BbI3OBbI, @ TaKXe KOHPU-
rypupoBaTtb CUCTEMY 1 KOHTPOJIMPOBATb ee paboTy.

Moaynb ynpasneHys noaoep>XmeaeT Tpy Buaa curHannsauum: H.225,
H.245 n RAS. 3ToT Moaynb obecneynBaeT perncTpaumio TepMmHana
y NpMUBpPaTHMKA, YCTAHOBJIEHVE U 3aBEpPLLEHME COeAMHEHMNS, OOMEH UH-
dopmaumein, Heob6xoaMMOM AN OTKPbLITUS PAa3rOBOPHLIX KaHaoB, Nnpe-
[OCTaBNeHne OOMOSHUTENbHbIX YCIYT U TEXOOCy>XMBaHNE.
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Tenematrudeckue rnpuioxeHns obecnedymBaloT nepenadvy nonab3oBa-
TeNbCKUX AaHHbIX, HEMOABMXHbIX N300paxeHui n dparnos, 4OCTyn K 6a-
3aM AaHHbIX 1 T.N. CTaHOapTHBIM NPOTOKOI0M AJ1S NOAAEPXKKM TaKMX Mpn-
noxeHun sensetcs npotokon T.120.

Moayne H.225.0 oTBe4aeT 3a npeobpasoBaHme BUAEONHGOpMaLun,
peyn, AaHHbIX U CUTHANIbHOW MH(pOpMaLMn B BUA, NPUroaHbIN Anis nepe-
[a4u no ceTsMm ¢ MapLipyTusaumei naketos IP, n 3a obpaTHoe npeobpa-
30BaHue. Kpome Toro, pyHKLUMAMN MOayNSA ABNAIOTCA pasduneHne NHpop-
MauMK Ha TOrM4yeckme Kaapbl, Hymepaums nocnenoBaTebHO NnepenaBae-
MbIX KaZpOB, BbISIBIEHME U KOPPEKLMSA OLLNOOK.

CerteBoli nHtepgeric obecneympaeT rapaHTUPOBaAHHYIO nepegadvy
ynpasnsowmx coobueHnin H.245, curHanbHbix coobuweHnin H.225.0
(Q.931) 1 nonb3oBaTeNnbCKNUX AAHHbIX NPU NomMowm npotokona TCP
N HerapaHTUPOBaHHYO Nepegayvy peveBon 1 BuaeonHdopmMaumu, a Tak-
e coobuieHunii RAS, npu nomoum npoTtokona UDP.

B710K CUHXPOHM3aLIMM BHOCUT 3a4ePXKY Ha MPMEMHOI CTOPOHE C Lie-
Jiblo 06eCneyYnTb CUHXPOHU3ALMIO UCTOYHMKA MH(OPMaLIMK C ee NpueMm-
HWUKOM, COrflacoBaHMe PeyvyeBbiX U BUOEOKAHANOB UM CriaxuBaHue Ba-
puaunn 3aep>xku MHpopmMaumm.

Buaeokogeku KooupyroT BUOEOMHMOPMALMIO, MOCTyNaLWyo oT
BHELLHEro NCTo4YHmKa BUOe0CMrHanoB (BuaeokamMmepbl Mn BUAEOMarHu-
TOodOHA), A9 ee nepenayn No CeTU ¢ MapLupyTusaunen naketos IP v ge-
KOAMPYIOT CUrHasbl, MOCTYNaloLWmMe N3 CeTH, AN NocnenytoLLero otobpa-
XEeHUS BUOeOMHOOPMaLMm Ha MOHUTOPE U TENEBU3OPE.

Ayauokoaeky KOgUpYoT ayanonH@OpMaLMIO, NMOCTYNAKOLLYIO OT MUK-
podoHa (Mnu 4pyrmx MCTOYHUKOB ayanonHoopmMauun), ong ee nepena-
4K MO CeTM C MapLupyTusauuen naketos IP n gpekoampyloT curHansl, rno-
cTynaoLpe 13 ceTu, ois nocnenyoLero BocnponseseneHus. Jlioboe tep-
MUHanbHoe obopynoeaHme H.323 posxHo umeTb ayamokopekm. O6a3a-
TenNbHbIM /151 peanmsaunmn SBAseTcs KOAEK, BbINMOMHALWLMIA Npeobpaso-
BaHVe peyeBon nHdopmaumm B COOTBETCTBUM C pekomeHgaunen G.711.
Peanuzaumsa ocTtanbHbIX anropnuTMOB KOOMPOBAHUA, NOKA3aHHbIX Ha
puc. 5.3, He oba3aTenbHa. B ToM cny4yae, koraa B TepMuUHanax peanmso-
BaHO HECKOJIbKO aIrOPUTMOB KOANPOBAHUS PeY4eBO MHDOPMaLUN, Xe-
natenbHo, 4To6bl TEPMUHASLI MOMIM paboTaTb B aCMMMETPUYHOM PEXN-
Me, HanpumMep, NPUHUMAaTh Peyb, 3aKOANPOBAHHYIO No anroputmy G.711,
1 nepenaBaTb peyb, 3aK0ANPOBaHHYI0 No anroputmy G.728.

Cnenyet oTMETUTb, YTO NPU OPraHN3aLLMN OELLEHTPANTN30BAHHOM KOH-
depeHumnn TepmmHan H.323 moxeT npuHumMmaTtb 6onee 4em oAuH NoTokK
peyeBoi nHpopmMaumn. B aTom cnyyae TepMuHan gosikeH yMeTb CMe-
LWMBaTh MM NEPEKIIIOYATb MAKETUPOBAHHYIO peyb, MOCTYNaoLLY OT OC-
TasNbHbIX Y42CTHMKOB KOHMEPEHLNM.
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5.5 LWnwo3 H.323

OcCHOBHOIN QYHKUMEN LWNt03a sBnseTcs npeobpa3oBaHMe peyeBoin
(MynbTUMEaniiHON) nHdopmaumn, noctynakwowelii co CTopoHbl TOOTM
C NOCTOAHHOW CKOPOCTLIO, B BUA, NPUIroaHbIN Ong nepegaym no IP-ce-
TaM, T.e. KOAMPOBaHWe NHGOpMauun, nogasseHne nay3 B pa3roBope,
ynakoBka nHdopmaummn B naketel RTP/UDP/IP, a Takxe obpaTHoe npe-
obpasoBaHue.

Kpome Toro, wnio3 AoskKeH yMeTb NoanepXxmeaTb 0OMEH CUrHabHbI-
MW COOOLLIEHNAMN KaK C KOMMYTaLMOHHbLIM U TePMUHasbHBIM 000pY-
nosaHuvem TdOTl1, Tak 1 ¢ NPUBPATHUKOM UM OKOHEYHBIM YCTPONCTBOM
cetn H.323. Takum 06pas3om, o3 A0JKeH Npeobpas3oBbiBaTh aHaso-
roByl0 aOOHEHTCKYIO CUrHanM3aumo, curHanuaauuto no 2BCK, curHanb-
Hble coobLeHms cuctem curHanmaaumm DSS1 n OKC7 [6,7] B curHanb-
Hble coobueHns H.323. Cneumdukaumm npeobpasoBaHns cMrHanmsaumm
Q.931 (DSS1, QSIG) n OKC7 B curHanusauuio H.225.0, o0CHOBaHHYIO Ha
Q.931, npuBegeHbl B pekomeHgaunm ITU-T H.246. Onsa noanep>Xxku ao-
NONHNTESbHbLIX YCIYT B LLJTIO3E MOXET ObITb 06ecrneyeHa npo3payHas ne-
penada curHanbHbix coobueHuin Q.932 n H.450.

>KenatenbHo, 4TOObI LWLIO3 MOT FEHEPMPOBATb 1 pacno3HaBaTb CUIHa-
nbl DTMF Ha ctopoHe TpOIl n nepenasath curHansl DTMF B coobLieHmnsax
H.245 userinputindication no cetu ¢ mapLpyTtusaumen naketos IP.

Mpun OTCYTCTBUN B CETU NPUBPATHMKA A0J1XKHA ObITb peann3oBaHa eLle
oAdHa dyHKUMSA Wo3a — npeobpasoBaHue Homepa TpOIll B TpaHCNOpPT-
HbIn agpec IP-ceTn.

Co CTOpOHBI ceTel ¢ MapwpyTusaumein naketos IP, Tak xe, kak n co
cTOopOoHbl TPOIT, W03 MOXET y4acTBOBaTb B COEAMHEHUSAX B KA4ECTBE
TepMuHana nnn ycTpomncTea ynpassieHUs KoHdepeHumnamu (puc. 5.4).

MpumMeyaTenbHO, YTO LL03 MOXET N3Ha4YaslbHO yHacTBOBaTb B COeAN-
HEHUW B Ka4YeCTBe TepMuHana, a 3aTem, npu noMoLM CUrHanamsauum
H.245, npononxuTtb paboTy B KA4ECTBE YCTPOWCTBA YNpaBieHNs KOHpe-
PEHLMAMM.

B cnyyae, koroa TepmmnHan H.323 cBaA3bIBaeTCA C ApYruM TEPMUHA-
nom H.323, pacnonoxeHHbIM B TOW Xe camoii IP-ceTu, w3 B 3TOM CO-
e[VHEHNN He y4acTBYET.

LLIno3, B COBOKYMHOCTW C NpMBPaTHUKOM ceTu IP-TenedoHumn, obpa-
3yeT yHMBepCasibHyo naatdopmy AJi8 NpeaoCcTaB/ieHNs BCero cnekrpa
yCcnyr MyfnsTUMeOUNHON CBA3N. Ha puc. 5.5 npencraBiieHbl HEKOTOPbIE
yCnyru, KOTopble MOryT ObITb Peann3oBaHbl B NPUKIaAHOM NporpamMm-
HoM obecne4vyeHnn Ha 6a3oBoi NNaTGopme annapaTHbIX M MPOrpPaMMHbIX
cpencTs wio3a IP-tenedoHun.
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TepmuHan PyHKun TepmuHan
IP-ceTb 5323 — npeobpa- — Tp¢0l'l Toon
' 30BaHUA
Lno3 A
YcTpoiicteo
ynpasneHus DyHKLUMN
IP-ceTb KoHbepeH- —— npeobpa- — Te.? Mgnan ToOon
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Puc. 5.5 lMnatdopma n ycnyru winosa IP-tenedoHmn

5.6 MNpuBparHuk

B npuBpaTtHmke cocpenoTo4eH BECb MHTENNEKT ceTen IP-TtenedoHun,
6asupyowmxca Ha pekomengaummn ITU H.323. CeTtb H.323 nmeeT 30H-
HYIO apXnTeKTypy (puc. 5.6). MpmnBpaTHUK BbINOAHAET GYHKLNM yNpaBie-
HUS 30HOM ceTun IP-Tene®oHun, B KOTOPYIO BXOOAT TEPMUHAIbI, LLTIO3bI
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M yCTpONCTBa ynpaBneHnUs KOHPEPEHUNSIMN, 3apPErMCTPUPOBAHHbIE
y 9TOro npmBpaTHuKa. PazHble y4acTku 30HbI ceTn H.323 MoryT ObITh TEP-
pUTOPManbHO Pa3HECEHbI M COEOVHATLCS APYr C APYroM Yepes MapLUpy-
Tn3atopbl. CnegyeT 06paTUTb BHUMaHWE Ha TO, YTO KOMMYTaTOpPbI Kaj-
poB Ethernet u mapLupyTtnsatopsl nakeTos IP He aBAg0TCA ceTeBbIMU 3n1e-
MeHTamu H.323, Tak kak OHM paboTaloT Ha 3BEHLEBOM UM CETEBOM YPOB-
HAIX COOTBETCTBEHHO, B TO BpeMsi Kak obopyaoBaHmne H.323 paboTaeT Ha
npuknagHoM ypoBHe cTeka npoTtokonoB TCP/IP.

- -
TepMMHan 2 =
i TepmuHan 4
[}
[
n Yctponcteo
ynpasneHus o
~ D KOHbEPEHLMSMM = _=
MpuBpaTHMK = E
TepmuHan 3 =
TepmuHan 5
MapwpyTnsaTtop MapuwpyTnzatop

Puc. 5.6 3oHa cetn H.323

B ymcno Hanbonee BaxHbIX PYHKLWINA, BbIMONHAEMbIX MPUBPATHUKOM,

BXOOAT:

npeobpa3oBaHue Tak Ha3biBaeMoro alias-agpeca (MMeHn aboHeHTa,
TenedOoHHOro HoMepa, agpeca 3J1IEKTPOHHOW NOYThl U Ap.) B TPAHC-
MOPTHbIV apec ceTu ¢ MapLipytudauuen naketos IP (IP agpec v Ho-
mep nopta TCP);

KOHTPOJIb OCTYNa NOJib30BaTesIe CUCTEMbI K ycnyram IP-TenedoHun
npu nomowm curHanndaumm RAS (ncnonb3yrTca coodueHus
ARQ/ACF/ARJ);

KOHTPO/Ib, YIPaB/IEHUE U Pe3EPBMPOBaHIME NPOMYCKHOM CIOCOBHOCTH
cetu;

MapLUPyTU3aLMSA CUMHAbHbLIX COOBLLEHMIA MEXAY TEpMUHANamMu, pac-
MOMIOXEHHbLIMM B OAHOW 30HE; NMPMBPATHUK MOXET OpraHn3oBbIBaTb
CUIHaslbHbIM KaHan HenocpeacTBEHHO MeXAy TepMuHanamu nin
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5.7

peTpaHCcNMpoBaTb CUrHANIbHblE COOOLLEHMNS OT OQHOr0 TepMmHana
K opyromMy. B nocnegHem cnydae npmBpaTHUK B Nto60e BpemMs 3HaeT
COCTOSIHME KOHEYHbIX NMOIb30BaTEeNIEN M MOXET NPeaoCTaBASaTb A0MNOS-
HUTENbHbIE YCNYIN, Takue KakK nepeagpecauust, nepeksitoyeHne ces-
3K, YCTaHOBKa BbI30Ba Ha OXWOaHWe, Nepexsar Bbi3oBa U T.4. XoT4,
CnpaBeaIMBOCTU paan, Haao OTMETUTb, YTO 3TU YCIYrM MOTyT ObITb
peannsoBaHbl (cornacHo pekomeHaaumam ITU H.450.x) B TepMmunHa-
nax nonb3oBaTenen n npegocTaBnaTbcsa 6€3 yyacTms NpuBpaTHMKa.

B Tom cnyyae, koraa Bbi3biBaloLmMii aboHEHT 3HaeT IP-agpec Tepmin-
Hana BbI3blIBAEMOIro aboHeHTa, COeauHeEHNE MexXay ABYMSI YCTPOMCTBA-
MW MOXET OblTb YCTAHOBIEHO 6€3 MOMOLLM NpUBPAaTHUKA. DTO O3HAYAET,
41O Hanuyue B cetn H.323 npuBpaTtHuKa He obsA3aTenbHo. Ho, B TO Xxe
BpeMS, crieqyeT OTMETUTb, YTO MPU HANNYMK MpUBPaTHUKA obecneymBa-
€TCS MOBUITbHOCTb aDOHEHTOB, T.€. CNOCOBHOCTL NONIL30BATENS MONYYNTb
[OCTyn K ycnyram ¢ niodoro TepmMmmHana B 1todoM MecTe CeTu 1 crnocoo-
HOCTb CETU NAEHTUDUUMPOBATL NOMb30BaTENEN NPU UX NepeMeLLEHNN
13 OOHOro MecTa B Apyroe.

Mpwn OTCYTCTBMM B CETU NpPMBPATHMKA Npeobpa3oBaHue agpeca Bbl-
3blBaeMoro aboHeHTa, NocTynawwero co ctopoHsl THOIM B popmaTte
E.164, B TpaHCNOpPTHbIN agpec IP-ceTn AomkHO BbINOSHATLCS LUO30M.

B ogHOM ceTn MOXET Hax0aMTbCst HECKOJbKO MPUBPATHUKOB, KOTOPbIE
DOJMKHbI B3anMoaecTeoBaTb Mexay coboin. Cnenyet ocob60 OTMETUTD,
YTO XOTS MPUBPATHUK ABASIETCS OTAENbHbIM JIOTMYECKUM 3NIEMEHTOM CETH,
OH MOXET BbITb pean30BaH B TEpMUHaNE, B LLO3€E, B YCTPOWCTBE yrpaBs-
NeHnda KOHEePEeHUUS MM U B YCTPONCTBAX, He CcrneunduumMpOBaHHbIX
B pekomeHaaumm H.323. NMpumepamu Takmux yCTPONCTB MOryT OblTb CUC-
Tema pacnpeeneHus Bbl30BOB, yupexaeHyeckas TenedoHHas CTaHums,
cuctema 06paboTkmn TenedoHHbIX KapT, CUCTEMA PEYEBOW MOYTLI U OpY-
rme NpUIoXeHus.

Ycrpowcreo ynpasneHus koHbepeHLuamm

Pexkomenpauua H.323 npegycmaTtpuBaeT Tpu BUAA KOHEpEHLUUI
(puc. 5.7).

[MepBbIi BUA, — LeHTpannu3oBaHHad KOHOEPEHLNS, B KOTOPOM OKOHEY-
Hble YCTPOWMCTBa COEAMHAIOTCA B PEXMME TOYKA-TOYKA C YCTPOUCTBOM
ynpasneHus koHdepeHumammn (MCU), KOHTPONMPYIOLLMM NPOLECC CO3-
DaHns 1 3aBepLUeHNst KOHEepPeHLMIN, a Takke o6pabaTbiBaOLLMM NOTOKW
NoJ1b30BaTEsIbCKON MHMOPMALLNN.

Btopon Bua, — oeueHTpanm3oBaHHas KOHGEPEHLMS, B KOTOPOW Kax-
Oblil €€ YHaCTHUK COeAMHSIETCS C OCTallbHbIMU YHaCTHUKAMM B peXnMe
To4yka — rpynmna To4yek, M OKOHEYHble YCTPOMCTBa camu obpabaTbiBaloT
(nepeknoyaloT MM CMELLMBAKOT) MOTOKU MHpOpMauun, NocTynaoLwye oT
OPYrX y4aCTHMKOB KOHMEPEHLNM.



Apxutektypa H.323 145

)

[
(

IO

TepmuHan A VCTpoﬁCTBo
ynpasJfieHns
. KOHdEPEeHUUAMU
I ~
1
Tepwyan B 11
!
: —
i TepmuHan F
| =SSP | '
TepmuHan C
JeueHTpanm3oBaHHasa LleHTpann3oBaHHasa
KOHpepeHLms KOHpepeHLms

Puc. 5.7 PasHble Buapl koHdepeHuur B cetn H.323

TpeTuin BUA,— CMeLLlaHHasa KOHPepeHLUMs, T.e. KOMOUHaUMSa OBYX npe-
OblOyLLNX BUOOB.

MpenmyLecTBo LEHTPANN30BAHHON KOHMEPEHLMN — CPABHUTENIbHO
npocTble TpeboBaHMS K TePMUHANIbHOMY 000PYA0BaHMIO, HEAOCTATOK —
6osbluas CTOMMOCTb YCTPOMCTBA YNpaB/ieHNs KOHDEePEHLUNAMN.,

[na neueHTpannMaoBaHHOM KoOHdepeHunn TpedyeTcsa bonee CoXHoe
TepmMuHanbHoe 060pyaoBaHue, KpOMe TOro, XenaTesnbHo, YHTOObI B ceTu
nogaepxueanace nepegada naketos |P B pexnme MHOroagpecHom pac-
cbinkuy (IP multicasting). Ecnn ceTb He nogaepXnBaeT 3TOT PEXUM, Tep-
MUHAN MOXeT nepenasatb MHGOPMALMIO K KAXKA0MY N3 OCTasIbHbIX TEP-
MWHANO0B, Y4aCTBYIOLLVX B KOHDEPEHLMM, B PEXMME TOUYKA-TOUKA, HO 3TO
CTaHOBUTCS HeEahDEKTUBHBLIM NPU YNCSIE YHACTHMKOB BoJiee YeThIpex.

YcTpoiicTBO ynpasneHms koHdepeHumamm MCU conepXxumT oamH 00s-
3aTesbHbIN 3IEMEHT — KOHTPOJIIEP MHOMOTOYEYHbIX CoeanHeHn — Mul-
tipoint controller (MC). Kpome Toro, MCU mMoXeT coaepxaTb OaVH WUn
6onee nNpoLeccopoB Ass 06paboTkn MHOPMaLMKM Nob3oBaTene npu
MHOrOTO4Ye4HbIX coeanHeHnax — Multipoint processor (MP). Cnegyet oT-
MeTUTb, 4To KoHTposnep MC n npoueccop MP aBnSI0TCS CaMOCTOATENb-
HbIMW NTOrM4eCcKnMmM yctponcteamum H.323 1 4TO KOHTpPONEP MOXET Cy-
LLecTBOBaTb HE3ABMCKMMO OT NpoLieccopa (odpaTHoe HeBepHo). KoHTpon-
nep MOXeT 6bITb GU3NYECKN COBMELLEH C NMPMBPATHUKOM, CO LLIO30M
vnm ¢ MCU, a MCU, B cBOlO o4epeab, MOXET ObITb COBMELLEHO CO LLJTIO-
30M WY C MPUBPATHUKOM (puc. 5.8).

KoHTponnep KoHdEepPeHUM O0MKEH NCNOMb30BAaTLCSA AJ1S OpraHn3a-
LMn KoHpepeHunmn nodoro euaa. OH opraHnu3yeT 0OMeH Mexay y4acT-
HUKaMUM KOHDEPEHLIMN AAHHBIMU O (PYHKLIMOHANbHBLIX BO3MOXHOCTSX (Ca-
pabilities) nx TepmnHanos, yka3biBaeT, B KAKOM pexmme (C Mcnosb3oBa-

10. B.C. lonbawTenH
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5.8

HUEM KaKMX KOOEKOB) YHaCTHUKMN KOHDEPEHLUMM MOTYT nepeaaBaTtb UH-
dopmMaumio, NPUYEM 3TOT PEXUM MOXET N3MEHATLCS B XOA4e KOHDEepeH-
LuMn, HaNpUMep, NpPY NOAKIIOYEHNN K HEN HOBOIO y4acTHMKa. Takmm 00-
pa3om, kKoHTponnep MC onpenenseTt pexum KoHdepeHumn (selected
communication mode — SCM), KOTOpPbI MOXET ObITb OOLLUM A1 BCEX
Y4aCTHMKOB KOHMEPEHLMU NN OTAENbHBbIM /11 KaXO0r0 U3 HUX.

Tepmunan 1 Tepmurian 2 MpuBpaTHuK 1 MpuBpaTtHuk 2 MpuBpaTtHuk 3

IP-ceTb
= (e
NORONG
[ [ 1
LLnto3 3 YcTtpoincTteo YcTtponcTteo
ynpasneHus ynpasneHus
KOHdepeHumsamu 1 koHdepeHumamm 2

MNprMevaHune: Wno3, NPUBPATHUK 1 YCTPOMCTBO YNpPaBneHns KoHpepeHumuamm
MOTYT NPeAcTaBnATbL CO60N eanHOe YCTPONCTBO

Puc. 5.8 BoamoxHasa peanuzaums MC n MP B o6opynosaHum H.323

Tak Kak B CETU MOXET ObITb HECKOJIbKO KOHTponepoB MC, To ons ka-
X0V BHOBb CO34aBaeMOIN KOH(MpEPEHLMN OOIKHA MPOBOANTLCS NpoLe-
aypa onpegenenuvs BeayLero n BeaoMoro o6opyaoBaHust, C TemM, 4ToObl
BbISIBUTb TOT U3 KOHTPonnepoB MC, koTophili 6yaeT ynpaBnsaTh JaHHOW
KOHpEepeHUen.

[Mpn opraHusaunm LEeHTPaNIU30BAHHON KOHMEPEHUUN, KPOME KOH-
Tponnepa MC, nonxeH ncnosib3oBatbcs npoueccop MP, o6padaTtbiBato-
LWMIA NOSIb30BaATENbCKY MHPOPMaLMIO M OTBEYaoLWMiA 3a NepeksioYe-
HVE NN CMELLUMBAHNE PEYEBbIX MOTOKOB, BUAEONHGPOPMALMN U AAHHBIX.
[Mpu opraHnsaummn geLeHTpann3oBaHHOM KoHdepeHunn npoueccop MP
He NCNosb3yeTcs.

Peanusaums obopyposanus H.323

B 2000 r. ycnewHo npoLuen cepTudukaLmio KOMMIekc obopynoBaHms
IP-TenedoHmn komnanum Lucent Technologies Tvna Packet-Star I[P 1000.
B cocTaB 3TOro KoMnaekca BXOAST L3, MPUBPATHUK N YCTPOWCTBO
ynpaenenus cetblo (Manager). LLInto3 Packet-Star IP Gateway 1000 nog-
nepxneaeT Ao 3360 ogHOBPEMEHHbIX COeANHEHWUI U MOXET, COBMECTHO
C NPUBPATHMKOM, 0BCNYXMBaTb 0 HECKOJIbKNX MUSITTMOHOB TeNe@OHHbIX
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COeaMHEeHNM n GakCUMUIbHbIX ceccuii B AeHb. OCHOBHbIE 0COBEHHOCTU
060pyaoBaHMSA COCTOSAT B TOM, YTO CO CTOPOHbI ornopHow ATC npuHuma-
eTCa MHOXECTBO MOTOKOB pedyeBon nMHpopmMaumum cO CKOPOCTbIO
2 048 KéuTt/c (E1), peyb koampyeTcs npu nomoLim anroputmoB G.729a
n G.723.1, noonepXxmneatoTcst BCe pacnpOCTPaHEHHbIE CUCTEMbI CUrHa-
N3aumn, BHYTPEHHSS LMHA CUCTEMbI GYHKUMOHMPYET Ha 6a3e TEXHOSO-
rum ATM co ckopocTbio 5 MOUT/C, BHOCKMAaS LLTIO30M 3aaepykKka npu Uc-
MoNb30BaHUM anropmTMa KoguposaHusa pedn G.729a coctaBnseT Ao
80 mc. NommMo noaaepxku BTOpor Bepcum npoTtokona H.323, obecne-
YyeHa COBMECTMMOCTb C 060pya0BaHNEM OPYrX PUPM-NTPON3BOANTENEN
no npodunto INOW! B MUHMManbHOM KOMMIEKTALLMN CTOUMOCTb KOMMJ1EK-
Ca COCTaBNSET HECKOJIbKO COTEH ThICAY A0N1aPOB. Bnnakuin no GyHKLUmM-
AIM KOMMekc o6opynoBaHus IP-tenedoHnmn, paccunTaHHbIM Ha NoaaepX-
Ky 00 2000 ogHOBPEMEHHbIX Pa3roBOPHbLIX COeAVHEHUI, pa3paboTana
dupma Nokia. Macwtabbl 1 CTOUMMOCTb 3TOWM annapaTypbl OPUEHTUPO-
BaHHbI HA KPYMHbIX OMNepaTopoB CBA3MW.

Lucent Technologies BbinyckaeT Takxe nnatbl IP-tenedoHnn ans yy-
pexaeHdyeckmx ATC Definity. OHM NO3BONSAIOT HANPaBNATb TeNedPOHHbIE
BbI3OBbI MO ceTu VIHTepHeT nnu Intranet ¢ noMoLLbio GYHKUMX MapLLIPY-
Tn3aumm B IP-cetsax — DEFINITY World Class Routing. Mogynb IP-Trunk
npeacTaBnsieT codo BCTPOEHHbIN W03 IP-TenedoHnn, NpuHUMatoLLIni
peyeBon curHan n3 THOIl n npeobpasyoLnii ero B NakeTHyi0 Gopmy.
OpHa nnata IP-Trunk moxeT ob6padoTtath 30 peyeBbix KaHasI0B, TO €CTb
MOJIHbIV UMdpoBor NoToK E1. OTaeNbHbIN CUCTEMHbIN BXOA, B MOAY/b |P-
Trunk no3sonsieT agmMuHmucTpatopy ATC ycTaHaBiMBaTb COOTBETCTBME
Mexay Homepamu TenedoHHom cetn u IP-agpecamun, 3agaBaTth Nnpasuia
MapLLPYyTU3aUun 1 napamMeTpbl 00CAYXNUBaHUA. AHANOTMYHbBIN NO PYHK-
umam moaynb IP-card nognepxmBaeT nogknoveHue 24 IP-tenegoHoB
(cepus 6600), paboTatoumx no npotokony H.323.

Lucent Technologies BbinyckaeT Takxke nporpamMmHbii npoaykT Defin-
ity Soft Phone, koTopblin paboTaeT COBMECTHO C LUMPOKO pacnpocTpa-
HeHHbIM npunoxeHnem Microsoft NetMeeting 1 nossonset, nogcoeou-
HuBLKCHL K ATC Definity yepe3 MIHTEpHET Kak K cepBepy, CTaTb €€ BHYT-
peHHUM aboHeHTOoM. KayecTBO CBSA3UM Npun aToM OyeT, pasymeeTcs, 3a-
BUCETb OT CKOPOCTU Nepeaayn nakeTos rno cetn MHtepHet. Kpome Toro,
komnaHusa Lucent Technologies npeanaraet oTaefnbHOE peLleHne B 00-
nactu IP-YATC nopg HadBaHuem IP ExchangeComm, no CTpyKType 1 KOM-
noHeHtam cxogHoe ¢ pewweHnem CCN komnaHum Cisco. OTaensHO no-
CTaBNAETCA MHCTPYMEHTapuin pa3padoTtynka nporpamm (Software Devel-
oper’s Kit) gna TAPI 2.1-3.0, no3BonsoLWmMii co3aaBaTb HOBbIE MPUIOXe-
Husa ons IP-cetn n nob6aenaTe HOBble MYHKLMN K YXe CYLLLECTBYIOLUM
npoayktam. KomnaHma Lucent Havana Bbinyck u IP-tenegpoHoB — IP Ex-
change. AnnapaTtHoe 1 nporpaMmmMHoe obecnevyeHne TenedoHos IP Ex-
change coBmecTumo ¢ Bepcuen 2 ctaHgapTta H.323 n nogaepxueaer
anroputmbl komnpeccum peun G.711, G.723 n G.729.
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MHTepec npeactaBnseT pelwieHme komnanmm Cisco — ncnonb3oBaTb
cepBepa oocTyna 1 mapLlipytndatopsl, Hanpumep, Cisco 5300 n 3600,
B KOTOpble fob6aBeHbl pedyeBble MOAyIN. MaplpyTnusaTopsl urpatoT
pPOJIb LLSIO30B, YNaKoBbIBas pevyeByio nHopmMaumio B IP-nakeTsl. B aToM
HanpaBneHunn, kpome Cisco, akTUBHO paboTatT pupmbl Nortel
n Ericsson (annapatypa IPTC). ®upmon OKI Network Technologies pas-
paboTtaHa annapatypa BS 1200 Internet Voice Gateway, npegHa3Ha4eH-
Has ans yctaHoBkM HenocpeacteeHHo Ha ATC (YATC). NMomumo cokpa-
LweHns obbema 060pyAOBaHMS Takoe peLleHme YrpoLaeT CUHXPOHN-
3aumio 1 curHanmnasauguio. MNMporpammHoe obecnederune Cisco CallMan-
ager, paboTatouiee nog onepauymoHHon cuctemor Windows NT, npea-
Ha3Ha4YeHo On4 ynpaBneHus coeauHeHnamun mexay IP-tenedoHamn
Cisco n tenedoHHbiMum annapatamm TpOIll. BHewHe IP-tenedoHbl pup-
Mbl CisCO BbImAaaT Kak umdposble TenedoHHbIE annapaTbl C XXNAKOK-
pUCTaNINYECKMM SKPAHOM 1 BCTPOEHHbLIM 2-X NOPTOBbLIM Ethernet-koH-
LLeHTPaTopOoM, NMO3BOJISIOLLMM HE 3aHMMaTb ANa TenedoHa OTAENbHYIO
po3eTky RJ-45. NopaepxneaeTtcsa komnpeccus peun G. 711 nnn G.723.1,
B 3aBMCMMOCTM OT BbIGopa MO CallManager. IP-agpec MmoxeT npuceau-
BaTbCs TeNedOHy CTaTUYECKU NNU OUHAMUYECKU, B MOCIEAHEM Clly4ae
ncnonb3dyetca npotokon DHCP.

MpoayxT IP-TenedoHnm komnaHmm Ericsson COCTOUT U3 CneayoLmx
KOMMOHEHTOB: LW03a, npeodpasyollero popmaTt peyeBont nHpopma-
uMn 1 curHanmsaumio, Sitekeeper — cuctemMbl ynpaBieHus!, BbIMOJHSIO-
e Bce pyHKUMM yrpaBneHns, Takme kak MapLupyTusaums, coop MHdop-
Mauum 0 Bbi30Bax U T.4. B cnctemy BxoguT 6a3a AaHHbIX, KOTOpasi XpaHUT
MHPOPMAaLMIO O BbI3OBaX, a Takke OUNMHIOBYIO MHDOPMAaLMIO U, MPn
HeobxoaMMocTun, MHPopMaLMio 06 aboHeHTax ceTu (Maposib, TUM YCiy-
rn, Tekyuliee coctosiHme). CepBep ynpaBneHust BbINONHAET GYHKLNM M0~
©anbHOro ynpaBfieHus Bce ceTbio IP-TenedoHun, XxpaHuT MHGOpMaLnIo
0 TOMOJIOrMN N KOHpUIypaLmm 3TON CeTu, a Takke TabnuLbl MapLLIPyTU-
3aumun. Cnenys oMM NpUHLMNamM TexHonornm IP-tenepoHum, npoaykTt
Ericsson nmeer, B To e BpeMsi, HEeKOTOpble 0COOeHHOCTU. [prUMeHeHOo
OOMONHUTENBHOE TEXHONOrMYyeckoe peweHne — Phone Doubler, no3Bo-
nqoulee co3gasartb B IHTEPHET BTOPYIO BUPTYasibHYO TENedOHHYIO Nn-
Huto. To4yHee, onepaTop noJslydaeT BO3MOXHOCTb NPeaoCTaBUTb KIINEH-
Tam HOBYIO ycnyry: paboTtaTb B IHTEPHET 1 pa3roBapmBath Mo TenedoHy
O[HOBPEMEHHO, 3aH1Mas BCEro NKLlb OAHY aHaIOroByO JMHNIO. OObIY-
HO 11191 9TOr0 HyXHa b0 BTOopas aHanoroeas MHUSA, Noo nuHus ISDN.
B naHHOM cny4yae Bbi3biBaOLLMIM aOOHEHT HabrpaeT HOMepP Bbl3bIBAEMO-
ro aboHeHTa, M eCNv 3TOT HOMEP 3aHAT, TO BbI3OB NepeaapecyeTca Tene-
dOHHOW CTaHUMEN K Wto3y. B cBOO ovepenb, W3 nepegaeT 3anpoc
YCTaHOBNIEHUS COeAVHEHUS Bbi3biBaeMOMY abOHeHTY Yepes |IP-ceTsb.
Y aT0ro aboHeHTa Ha aKkpaHe NosiBAseTcsa CoobLIeHMe O BXOASLLEM Bbl-
3oBe. [lanee yctaHaBnmBaeTcs TenedoHHoe coeguHeHne. Kpome Toro,
BOCMO/Ib30BaBLUMCL NpoaykTom Phone Doubler, nonb3oBatens MHTepHeT
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MOXET, HanpumMep, NPOU3BECTN TeNedOHHbIN BbIZOB, He NpepbiBasi CBO-
e NHtepHeT-ceccuu, ncnonb3ys knmeHtckoe M0O. bonee nogpodbHoe
onvcaHne peanusaunu JAHHOW YCNyrv B paMkax apyrov nnatpopmbl —
komnnekca lNpoten-IP — npueBeneHo B rmase 11.

Nortel Networks aHOHCKHpPOBana Lenyto cepmio HOBbIX NPOayKTOB IP-Te-
nedoHunn nog obLmm HaseaHneM Inca. CemencTBo Inca npegoctaBnset
noTpebuTensaM nopTdesb OTKPLITLIX PeLeHnii Ha 6a3e ctaHgapTa H.323
nns o6beanHeHus ceten IP v TenedoHHbIX ceTer 00LLero nosib3oBaHus.
12004 Internet Telephone — nepBbIli 3 3TON cepumn NIHTepHeT-Tenedo-
HOB — COBMECTUM CO cTaHaapToM H.323 1 ncnonb3yeTt anropuTMbl cxa-
Tnapeun G.711, G.723.1 n G.729A nepep ee ynakoBkoi B IP-nakeTsl. ELle
B 1999 rona kopnopauus Nortel Networks co3pana nnatbl IP-TenedoHnn
ons ceoen 6asosoit mogenn ATC Meridian. MNnaTa, Ha3biBaemas Meridian
Integrated IP Telephony Gateway, cnocobHa obpabaTtbiBaTb 1 yrakoBbl-
BaTb B IP-nakeTbl 8 peyeBbix kaHanoB. OHa ycTaHaBnMBaeTcs B nepude-
puiiHbIn Moaynb ATC, nogaepxuvBarowmin untepdenc 10Base-T ¢ Kop-
rnopaTMBHOM ceTbto. MoaaepXxmBatoTca cTaHoapThl cxatus peun G.711
(64 KéuTt/c), G.723 (no 5.3 Kéut/c) n G.729 (8 Kéut/c). ApxmtekTypa In-
tegrated IP Telephony Gateway 6n113ka kK paccMoTpeHHOMY B naparpade
11.8 moaynio IPU, noatoMy noapobHOe pacCMOTPEHME 3TUX PELLEHUI
OT/IOXMM A0 rmaBbl 11,

IP-ATC RC3000 n IP-TtenedoH LP 5100 IP, Bbinyckaemble dupmon Sie-
mens ¢ Havana 1999 roga, oTHocaTCcs kK ceTeBoMy 060pynosaHmio HiNet.
Cuctema paccunTtaHa makcumym Ha 50 aboHeHToB. HiNet LP 5100 IP noa-
nepxunBaeT ctaHaapTt H.323, anroputmsbl cxatms peun G.711 (64 Kéut/c)
n G.723.1 (6.3 nnn 5.3 Kbut/c), a Takke PyHKLNIO NOJaBNEeHNS 9Xa.

B Tabnuuy 5.2 cBegeHbl OCHOBHbIE TEXHUYECKME N DYHKLUMOHANbHbIE
XapakTepucTukm yupexxaeHdeckmnx ATC, peanmsoBaHHbIX Ha 6a3e TeXHO-
N0 MapLupyTmM3aunm pevyeBon MHGOopMauum rno CETSIM C MapLIpyTU-
3aumen nakeTos IP (IP-PBX) u nogaepxuvBatowmx npotokon H.323.

MNMopBoast UTOr AaHHO raBbl, HY>XHO CkadaTb O TOM, HTO OOJIbLLUMHCT-
BO 9KCMNEPTOB CYUTAET OCHOBHOM TEHAEHLMEN MUPOBOIO TENEKOMMYHU-
KauWOHHOro pbiHka koHua 90-X rogoB ABuxXeHne OuaHec-TenedoHnn ot
TPaANLMOHHOM KOMMYTaLMN KaHaNoB K KOMMYyTauumy nakeToB. OTa TeH-
JEeHLNSA TeCHO CBA3aHa C MOBCEMECTHbIM NMEPEXOLO0M K CETAM C UHTerpa-
LMen B OQHOM KaHarne BCex BUA0B MHMOPMALMKN — AaHHbIX, peyu, BULAEO
1 pakcumMmune. Hosble NPOAYKThl, O KOTOPbIX Mbl FOBOPUIIN, — MEPBbLIN OT-
KNIVK KPYMHbIX TENIEKOMMYHUKALMOHHBIX KOMMAHWA HA MHTEPEC NOTEHLM-
anbHbIX NOTPeduTenei K aTol YacTu pbiHka. BonbLIMHCTBO pa3paboTok
noka npeanonaraeTcs NCNob30BaTh B KOPNOPATUBHbLIX CETAX NN B He-
B6onbLLMX 0OdUcax, a He B MobasbHbIX CETAX KOMMAaHUI-0NepaTopoB CBS-
3un. OgHako B bnmxarillee BpeMsi OXXnaaeTcs nosisfieHne 6o0see MOLLHO-
ro obopynosaHus IP-tenedoHunu.
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nasa 6

CurHanusaums
H.323

Cememncreo npotokonos H.323

CemeiictBo npoTtokonos H.323 BkitovaeT B cebsl TP OCHOBHbIX NPO-
TOKOMa: NPOTOKOJ B3aMMOOENCTBUS OKOHEYHOro 000PYAOBaHUS C NPU-
BpaTHMKOM — RAS, npoTokon ynpasnenus coeguHerusamm — H.225 n npo-
TOKOJ1 yNpaBneHUs Norm4ecknmm kaHanamm — H.245.

OTK TpU NPoTOoKoNa, COBMECTHO ¢ MHTepHeT-npoTokonamu TCP/IP,
UDP, RTP n RTCP, a Takxe ¢ onucaHHbiM B [6] npoTokonom Q.931, npea-
cTaBneHbl Ha puc.6.1. CyTb M306pPaXXEHHOM HA 3TOM PUCYHKE Mepapxmm
3akoyaeTcs B cnenyoweM. na nepeHoca CUrHasibHbIX COOOLLEHUI
H.225 n ynpasnstoLiyx coobiieHni H.245 ncnonb3yeTtcs NpoToKOo C YC-
TaHOBNEHNEM COEANHEHMNS U C rapaHTUPOBAHHOW AOCTaBKOW MHpOpMa-
umn — TCP. CurHanbHble coobLueHns RAS nepeHoCcATCSA MPOTOKOIOM C He-
rapaHTMpoBaHHOM focTaskon nHoopmaumm — UDP. Ina nepeHoca peye-
BOW U BUAEOMHDOPMaLLMM MCMNOJb3YyeTCHA NPOTOKO Nepenaym nHdpopma-
LMK B peanbHOM BpeMeHu — RTP. KoHTpob nepeHoca rnosib30BatesibCKOn
nHdopMaLmm nponssoauTcs npotokonom RTCP.

C yyeToM TOrO0, 4To cTek npotokosios TCP/IP n npotokonsl UDP, RTP
n RTCP yxe paccmatpuBanucs B rnaee 4, matepuan gaHHON rnaebl Oy-
net nocesaweH npotokonam RAS, H.225 n H.245. CteneHb aetannsauum
MX PACCMOTPEHUS ONPeaenseTcs KOHEYHOM LLeNblo — U3JI0XKEHUIO CLIEHA-
pus 6a30BOro npouecca 06cnyXrBaHns BbI30Ba, B YNPOLLEHHOM BUAE
y>Xe ynomMuHasllerocs B rnaeax 1 m 2.
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apaHTMpoBaHHas AocTaBka HerapaHTnpoBaHHas gocTaska
nHdopmaumm no npotokony TCP nHdopmaumn no npotokony UDP
MoTokn peun
H.225 P
H.245 1 BUAEONHGOPMaLNM
’ YnpasneHve
RAS RTCP RTP
coeauHeHmem (Q.931)
TCP uDP

IP

KaHanbHbI ypOBEHb

dunsnyecknii ypoBeHb

Puc. 6.1 CewmeiictBo npotokonoB H.323

6.2 lMpotokon RAS

MexayHapoaHbIli CO03 aNeKTPOoCcBA3n B pekoMeHaaumm H.225.0 on-
penenun NpoTokos B3aMMOOENCTBMUS PACCMOTPEHHbIX B NpeablayLLen
rnaee KOMMoHeHToB ceTu H.323: okoHe4yHoro obopynoBaHus (TepMuHa-
J10B, L0308, YCTPOWCTB yrpasiieHnd KOHPepEeHUUSIMN) C NPUBPaTHU-
KOM. OTOT npoTokon nony4un HadeaHme RAS (Registration, Admission and
Status).

OCHOBHbIMU NPOLEYyPaMu, BLINMOHAEMbIMU OKOHEYHbIM 000pYa0Ba-
HMEeM 1 NPUBPATHMKOM C NMOMOLLIbIO NpoTokona RAS, aenaoTtcs:

1. OGHapyxeHWe NpMBpPaTHMKA.

PerncTtpauns okoHe4yHoro o6opynoBaHUs y NpuUBPaTHUKA.

KoHTpoJsIb ,OCTYNa 0KOHEYHOro 060pYyA0BaHMUSA K CETEBLIM PECYPCaM.
OnpepeneHne MECTOMOJTOXEHNS OKOHEYHOIro 060pYA0BaHUS B CETU.
3mMeHeHMe Nonockl NPonyckaHns B npoLiecce 06Cny>XK1MBaHMs BbI30BA.

OnNpoc N HAMKaLMSA TEKYLLEr0 COCTOAHNA OKOHEYHOro 060PYA0BaHUS.

N o oos N

OnogelLeHVe NnprBpaTHMKa 06 0CBOBOXAEHNN NMOOCHI MPOMNYCKaHKs,
paHee 3aHnMaBLLencs 060pya0BaAHMEM.

BbinonHeHme nepBbIX TPEX npouenyp, NpeaycMOoTPEHHbIX MPOTOKO/IOM
RAS, aBnseTcs HavyanbHOM Gpa30or yCTaHOBNEHUSA COEAMHEHNS C UCMOJb-
30BaHueM curHanmzaumm H.323. danee cnenyoT dasda curHanmaaumm
H.225.0 (Q.931) n o6meH ynpaenstowmmm coobeHnamm H.245. Pasbe-
OVHEHVEe NPpoMCcxXoamT B 0OpaTHOM NOCNef0BaTENbHOCTU: B MEPBYIO OYe-
penb 3akpbiBaeTca ynpaensiowmn kaHan H.245 1 curHanbHbli KaHan
H.225.0, nocne yero no kaHany RAS npuBpaTHuk onoBellaeTcsa o6 0CBO-
00XAeHUM paHee 3aHNMaBLLENCS OKOHEYHbIM 060pYy40BaHMEM MOJIOCHI
nNponyckaHus.
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Insa nepeHoca coobLueHuin npoTtokona RAS ncnonb3yeTcs NpoTOKOS
HerapaHTupoBaHHOM aocTtaBku nHdopmaumm UDP. B ceasmn c atum ITU-T
pekoMeHaoBan rnepenasatb NOBTOPHO Te coobuieHnsa RAS, nonyveHme
KOTOPbIX HE ObI10 NOATBEPXAEHO B TEHEHWE YCTAHOBIIEHHOIO MPOMEXYT-
ka BpemeHn. OKoHe4yHoe 060pyaoBaHNE MK NPUBPATHMK, HE UMetoLLME
BO3MOXHOCTM B TEKYLLNIA MOMEHT BPEMEHN OTBETUTb HA MOJIy4YEHHbIN
3anpoc, MoryT nepepasatb coobueHne RIP (Request in Progress) ans
VHAMKALMM TOro, 4TO 3anpoc HaXoAMTCs B CTaamm 06paboTku. Mpu npue-
Me coobuleHus RIP npuBpaTHUK 1 OKOHEeYHoe 06opynoBaHMeE OO0JIKHbI
nepesanycTuTb CBOU TaMepblI.

BaxHO OTMEeTUTb, 4TO B CETU 6e3 NpuBpaTHMKA CUTHASbHbIN KaHan RAS
BOOOLLE HE NCMNOJb3YEeTCS.

6.2.1 OOHapyXeHue npuBpaTHUKaA

[ns B3anMoaencTBust OKOHEYHOro 000PYya0BaHNSA C MPUBPATHUKOM
HY>XHO, 4TOObI YCTPOICTBY CTasl U3BECTEH CETEeBOI aapec NoaxoasLLIero
npueBpaTtHuka. lNMpoLecc onpeaeneHns aToro agpeca HasblBaeTca oOHa-
pyXeHnem npmeBpatHmka. OnpeageneHsl ABa crnocoba 0bHapy>XeHUs — pyy-
HOI N aBTOMATUNYECKUA.

Py4Hol cnocob 3ak/toyaeTcs B TOM, YTO NPUBPAaTHUK, 0OCyXMBalo-
NI JaHHOE YCTPOWMCTBO, ONpeaensieTcs 3apaHee npm KoHpurypaummn
3aTOoro yctponctsaa. [Nepeas ¢pasa ycTaHOB/IEHMSA COEANHEHNS HAYNHAET-
CS1 cpasy € 3anpoca perncrpaumm yCTponcTea, KOTOPbIN NepefaeTcs Ha
Yy>XE& NU3BECTHbI CeTeBOW aapec npuBpaTHuka n Ha UDP-nopt 1719,
a B Cnyvyae B3auMOAENCTBUSA C MPUBPATHUKOM, NOAAEPXMNBAIOLLNM Nep-
BYlO Bepcuto npoTtokona H.323, — Ha nopTt 1718.

Mpu aBTOMATMHECKOM cnocobe obHapyXeHus NpuBpaTHUKA YCTPON-
cTBO nepenaet 3anpoc Gatekeeper Request (GRQ) B pexume MHoroaa-
pecHoli paccbinku (multicasting), ncnonbays IP-agpec 224.0.1.41 — Gate-
keeper UDP Discovery Multicast Address — 1 UDP nopt 1718 — Gatekeeper
UDP Discovery Port. OTBeTUTb OKOHEYHOMY 0060PYA0BaAHMIO MOTYT OANH
WM HECKOJIbKO MPUBPATHUKOB, NepeaaB Ha afpec, ykasaHHbI B nose
rasAddress 3anpoca GRQ, coobuieHne Gatekeeper Confirmation (GCF)
C NpeasiokeHneM CBOUX YCIyr U C yKa3aHMEM TPAHCMOPTHOro agpeca
kaHana RAS (puc.6.2.). Ecnun npuBpaTHUK He UMEeeT BO3MOXHOCTU 3ape-
rMcTpUpPOBaTb OKOHEYHOE 0O60PYAOBaHME, OH OTBEYAET Ha 3anpPoc CO00-
weHnem Gatekeeper Reject (GRJ).

Ecnu Ha GRQ oTBeYaeT HeCKOsbKO NPUBPATHUKOB, OKOHEYHOE 000-
pyaoBaHMe MOXET BbiOpaTb N0 CBOEMY YCMOTPEHMIO NIOOO0N U3 HUX, MO-
clle 4ero MHULUMMPOBAaThb NpoLLecc pernctpaumn. Ecnm B TeyeHne 5 ce-
KYH[, HU OAMH NMpUBpPaTHUK He oTBeTUT Ha GRQ, okoHe4YHoe obopynoBa-
H1e MOXeT NOBTOPUTL 3anpoc. Ecnn oTBeT onaTk He ByAeT NosyyeH, He-
06Xx0aMMO NPUOBErHyTb K Py4HOMY CrOco0y 0OHapYXeHUs NpMBpaTHUKA.



156

naBa 6

OkoHeuyHoe

n
o6opynoBaHue pUBPATHUK

GRQ

Puc. 6.2 ABTOMaTtmyeckoe 0GHapy>XXeHne npuBpaTHuKa

Mpu BO3HMKHOBEHNN OLLIMOKK B NPOLLECCE PErMcTpaLmumn y CBOero npu-
BpaTHMKA, T.€. NP NOoJly4eHM 0TKasa B pernctpaumm unm npu oTcyTcT-
BMM OTBETA Ha 3anpoc perncTpaumm, okoHeyHoe 060pyaoBaHme OOKHO
NPOBECTU NpPoLeaypy 06HapYXeHs NpMBpaTHMKa CHOBA.

C TOYKM 3PEHUNS MPOCTOThI TEXHMYECKOro 0OCNYXXNBaAHWS CETU aBTO-
MaTun4eckmnin cnocod obHapy>XeHs NPeanoYTUTENIbHEE PYYHOIO, TaK Kak
Nnpuv BO3HUKHOBEHUN KakMX-TMO0 HENCMPaABHOCTEN B paboTe npmuBpaT-
HUKa 09 NepekstoYeHns K HOBOMY NPUBPATHUKY He Haao OyneT Bpyy-
HYIO MEHSATb KOHPUrypaumo 060pyaoBaHMs 30HbI: NEPEKIIIOYEHNE YCT-
POWCTB K APYroMy NpMUBPAaTHUKY NPOU30NOET aBTOMaTUYECKN. YTOObI
obnerynTb 3Ty 3a4a4y M NOBbICUTb HAOEXHOCTb PaboThl CETU, MPUBPAT-
HUK MOXET nNpenocTaBnaTh B nose alternateGatekeeper coobuieHuin
GCF 1 RCF nepeyeHb anbTepHaATUBHbIX MPUBPATHUKOB, K KOTOPbIM YCT-
POWNCTBO MOXET NEPEKIIIOUYNTLCA B CITyHae BbiXxo4a U3 CTPOst COOCTBEH-
HOro NpMBpPaTHUKA.

B T0 e Bpems4, crenyet ckadaTtb O TOM, YTO PEXMM MHOIM0agpecHoOm
paccbikn B IP-ceTsx He 04eHb pacnpoOCTPaHeH, NO3TOMY, CKOpEee BCEero,
aBTOMaTMYeCcKoe oOHapyXXeHVe NpuBpaTHUKa HaMaEeT NPUMEHEHME TOJb-
KO B KOPNMOPATUBHbLIX CETAX. Cne,u,yeT TakKXe OTMEeTUTb, YTO NMPUBPATHNK
DOMKEH YMETb NMpuUHMUMaTh U o6pabaTtbiBaTb MHOXECTBO 3anpocoB OT
OLHOI0 1 TOro e 060pya0BaHus, Tak kak npoLenypa obHapyXeHns Mo-
XKeT nepnoanyecku noBTopAaTbCA, HanpmmMep, npn BKIKOYEeHNN NMTaHnAa
nnm npwm exoge B CeTb.

6.2.2 Peructpauus oKOHe4HOro ooopyaoBaHus

Mocne BbINONHEHWS NPOLLeAypPbl 0OHAPYXXEHNS NPUBPATHMKA OKOHEY-
Hoe 000pya0BaHME A0KHO ObITb MPMCOEAVMHEHO K 30HE CeTU, 00CTYXU-
BaeMoW AaHHbIM NPUBPATHUKOM. [1515 3TOro o6opyaoBaHne AoMKHO CO-
00LWMTb NPUBPATHMKY CBOIO afpecHyto MHGOopMaLMIo: cn1cok alias-aa-
PECOB 1 TPAHCMOPTHbIX aApPeCcoB. OTOT NPOLLECC HA3bIBAETCH PerncTpa-
LMeli OKOHeYHOro 060pyA0BaHNS Yy MPUBPATHMKA.

B npepabiayliel rmase y>e ynoMuHanoch, 4To eCiv B Ka4ecTBe OKO-
He4YHoro o60pya0BaHNS BbICTYNAIOT LLJIO3 UKW YCTPOMCTBO yrpaBieHns
KOH(EpEeHLMSMU, TO OHU MOFYT 3apPerncTpupoBaTh y NpUBPaATHMKA He-
CKOJIbKO TPaHCMOPTHbIX aApecoB A/s KaHanoB curHanunsaumm RAS
n H.225.0 (Q.931). Kpome TOro, ans noBblLEHNS HAOEXHOCTN PaboThbI
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CeTn OKOHEeYHOMY 0O0PYA0BaHMIO pa3peLlaeTcs UMeTb AOMOSHUTENbHbIE
TpaHCMNOpPTHbIE aapeca, YTO AaeT BO3SMOXHOCTb MMEeTb B OAHOM 000py-
[OBaHUM Ba CeTeBbIX MHTepdelica nnn npegycmaTpmBaTb oyo6nmpyto-
wee obopyanoaHue. [lononHUTENbHbIE TPAHCMOPTHbIE aapeca yka3biBa-
toTca B napameTtpe alternateEndpoint HekOTOpPbIX COOOLLLEHUIN CUrHa-
nmzaumn RAS.

Mpouecc pernctpauum npencrtasneH Ha puc.6.3. OkoHe4YHoe 000-
pynoBaHue nepegaeT 3anpoc peructpauum Registration Request (RRQ)
Ha CeTeBOW aapec NpuBpaTHUKA, MO0 NOSTYHEHHbIA MPU BbINMOJIHEHUN
npouenypbl ero aBTOMaTN4eCKoro obHapyxeHus, nMbo N3BECTHbIN ar-
propu. CTOUT OTMETUTb, HYTO 3aNpPOC HanpaBnseTcs Ha 0OLWEN3BECT-
HbIh Homep UDP-nopTa 1719. 3TOT NOpT MMEeT COOTBETCTBYIOLLEE Ha-
3BaHue — Gatekeeper UDP Registration and Status Port. MNpuBpaTHuk
OoTBeYaeT Ha 3anpoc noareepxaeHnem Registration Confirmation (RCF)
nnn otkasom B permcTtpaumm Registration Reject (RRJ). HanomMmHum, 4T10
OKOHEeYHOe 060pyaoBaHME MOXET 3aPErncTPMpPOBaTLCS TObKO Y Of-
HOro NpuBpaTHUKA.

OkoHevHoe MpuBpaTHIK
o6opynoBaHve
* a) Pernctpaums
OKOHEYHOro
RCF or RRJ 0GopynosaHus
4/ / y NpuBpaTHuKa
— E—
OkoHevHoe MpuBpaTHWK
o6opynosaHue
U\HQ‘ 6) NHnMummpoBaHme
npouecca OTMeHbI
UCF/URJ permcTpauunn
4 / OKOHEYHbIM
obopynoBaHuem
— —
OkoHeuHoe MpmBpaTHIK
o6opynosaHue

URQ B) MIHMumMmMpoBsaHue

npouecca OTMeHb!
perncTpaumm
NPUBPATHNKOM

Puc. 6.3 Tpouecc pernctpawmm  0TMEHbI PerncTpaLmm

Ecnun okoHeuyHoe 060pyaoBaHue He yka3bliBaeT cBoM alias-aapec B 3an-
poce RRQ, npmBpaTHNUK MOXET CaM Ha3HauYnUTb TaKOW agpec U BEPHYTb
ero B coobueHnm RCF.

Perncrtpauusi okoHe4Horo obopynoBaHus gomkHa 6biTb NpoBeaeHa
nepeg Ha4yasaoM yCTaHOBJIEHUS MEPBOro COeaUHEHUs ¢ NtoObiM Opyrum
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o6opynoBaHMeM. STOT NPOLECC MOXET Nepuoanyeckn NnoBTOPATLCS,
Hanpumep, NP BKIIOYEHNN NTaHnsA 060pyaoBaHNSA, MO3TOMY NpMBPAT-
HUK JO/MKEH yMeTb o6pabaTbiBaTb MHOXECTBO 3aMpOCOB PerucTpaLmm
OT OZIHOIO 1 TOrO Xe 060pyaoBaHUS.

Ecnu npuepatHuk nonyyaeT 3anpoc RRQ, coaepxalimin Te XXe camble
alias-agpec 1 TpaHCNOPTHLIM agpeca OKOHEYHOro 0O0pyaoBaHUSA, HTO
1 B npeapiaywem RRQ, oH nomkeH oTBeTUTh NoaTeepxxaeHmnem RCF. Ecnn
npuBpaTtHuk nonyyaeT 3anpoc RRQ ¢ Tem xe, 4to 1 B npegpiayem RRQ,
alias-agpecom, HO ¢ ApYyruM TPaHCMOPTHBLIM aapPecoM, OH MOXET nMbo
NOATBEPAUTL PErucTpauunto, MTMbo oTkasaTb B Hel, B 3aBUCMMOCTU OT
BHYTPEeHHeWn nonutukn cetu. MNpu npmeme 3anpoca RRQ, cooepxallero
TOT Xe, 4To u npeapiaywmin RRQ, TpaHCNOPTHLIA agpec, HO ApYyron
alias-agpec 060pyanoBaHMs, NPUBPATHUK OOKEH 3aKPENUTb 3a NMPUHS-
TbIM TPAHCMNOPTHLIM aapecoM ToT alias-aapec, KOTOPbIN OblN NPUHAT Mo-
CcnegHvM, 1 NoATBEPAUTbL 3anpoc. 3aMeTUM, HTO MPUBPATHMK MOXET NpPo-
BEPSATb HANIM4YMe NpaBa NoJib30BaTEeNEN Ha MPOBEAEHME BblLLEYKAa3aHHbIX
N3MEHEHWIA.

OkoHe4yHoe 060pya0BaHNE MOXET PErMCTPUPOBATLCS HA ONpPeaeneH-
HbIi NPOMEXYTOK BPEMEHW, yka3biBas B napameTtpe timeToLive coo6-
weHus RRQ gnntenbHOCTb 3TOF0 NPOMEXYTKa B CeKyHAax. [MpuBpaTHMK
MOXeT NOATBEPaAUTb pernctpaumio coodbueHmem RCF ¢ napameTpom
timeTolLive, nmelOLLUM TO Xe NN MeHbLLEe 3Ha4YEeHNE.

B TeueHune ykazaHHOro NpomMexyTka BPpeEMEHM OKOHeYHoe 060pyao-
BaHMe MOXeT NpoanTb perucTpauuio, nepeaas coobuieHre RRQ ¢ na-
pameTpom keepAlive. MNonyyrB 310 coobLieHMe, NPUBPATHUK OOSIXKEH
rnepesanycTuTb Tanmep.

Mo ncTeyeHMn Ha3HAYEHHOrO NPOMEXYTKa BPEMEHWN perncTpaums
cuyMTaeTcsa HeaencTBUTENbHON. B 9TOM cnydyae npmBpaTHUK MOXET ne-
penaTtb coobLeHMe 00 OTMEHE perncTpaummn, 1 okoHe4YyHoe obopyaoBa-
H1Ee OOMKHO NPOTM MOBTOPHYIO PpErnMcTpaumio.

OkoHeYHoe 060pyaoBaHME MOXET OTMEHUTL PEMMCTPALLMIO Y NpUBpaT-
Huka, nepenas coobuieHne Unregister Request (URQ); npBpaTHUK [on-
XeH oTBeTUTb noareepxaeHnem Unregister Confirmation (UCF). Takaa
npoLeaypa no3sosiseT 060pyaoBaHUIO N3MEHUTL CBOI alias-agpec nnm
TpaHCnopTHLIN agpec. Ecnn obopynoBaHme He BbINO 3aperncTpupoBa-
HO Y NpuBpaTHMKa, NOCNeAHUA A0SIKEH OTBETUTL Ha TpeboraHne URQ
otkasom Unregister Reject (URJ).

MprBpaTHMK MOXET OTMEHUTL PErMCTPaLLMIO 000PYO0BaHUS, Nepeaas
coobueHune Unregister Request (URQ), npun nony4eHnn KOTOPOro oKo-
HeyHoe 00opyaoBaHMe O0/IKHO OTBETUTL NOATBepXaAeHnemM Unregister
Confirmation (UCF). Tenepb, 4T06bl NONYy4YnTb BO3MOXHOCTb y4acTus
B I0OOM coeuHEeHUM, OKOHeYHOe 0O0pYAOBaHNeE AOMKHO NepeperncT-
pMpOBaTbCS y TOr0 XE NPUBPATHUKA N 3aPErMCTPUPOBATLCS Y HOBOIO.
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O6opynoBaHMe, He 3apernucTpPUPOBaHHOE Y MPUBPATHUKA, HE MOXET
TpeboBaTb OT HEro A0MNYCK K y4acTuIO B N0ObIX coeanHeHusx. MNpuepart-
HWK HE BbINOJIHAET /1 3TOro 060pyaoBaHns Takme GyHKLUN Kak ynpaB-
JIeHMeE NMoNoCco NponyckaHus, npeobpasoBaHne aapecos 1 apyrue npe-
[OYyCMOTpPEeHHble pekoMmeHaaumen H.323 ¢pyHkuumn. Kpome Toro, npuepart-
HUK MOXET 3anpeTuTb OKOHEYHOMY 060pPYA0BAHMIO CBOEN 30HbI MPUHU-
MaTb BbI30Bbl OT 000PYA0BaHUSA, KOTOPOE Y HErO HE 3aPerncTPMPOBaHo.

6.2.3 [AocTtyn K ceTeBbiM pecypcam

B HauyanbHOM pa3e yCTaHOBAEHUS COeAVHEHNS, a TaKXKe MOCe Mony-
4yeHusa 3anpoca coeanHeHus (coobuleHnsa Setup), obopynoBaHne obpa-
LaeTcs K npuBpaTHUKY npur nomoLum 3anpoca Admission Request (ARQ)
C nNpocbboi pa3pelwnTb coeguHeHne ¢ apyrum obopyaoBaHuem
(puc. 6.4), 4TO ABNSETCA HAa4YaNoOM NpoLeaypbl A0CTyna K CeTEBbLIM pe-
cypcam. BaxxHO OTMETUTb, YTO NpoLeaypa AOCTyNa BbINOIHAETCS BCEMMA
y4aCTHUKaMU COEANHEHMS.

B coobueHnn ARQ ob6s3aTenbHO CoaepXnTcsa ngeHtupunkatop 06o-
pynoBaHus, rnocnasLllero coobueHre ARQ, 1 KoOHTakTHas MHopMaLus
TOoro o60pya0BaHus, C KOTOPLIM XenaeT CBA3aTbCcs 060pyaoBaHMe, No-
cnaslwee coobueHne ARQ. KoHTakTHas nHdopmaums obopyaoBaHus
BKJItOHaeT B cebs alias-agpec n/mnv TpaHCnopTHLIM aApec CUrHaIbHOro
KaHana, Ho, kak npaBuno, B 3anpoc ARQ nomellaeTcs Tonbko alias-aa-
pec Bbl3bIBAEMOro 060pyA0BaHMS.

B coobuweHnn ARQ yka3blBaeTcs Takke BEPXHUIA Npeaen CyMMapHOom
CKOPOCTU Nepefaym n npmema nosib30BaTesibCkon MHOOpMaLym No BCeEM
peyeBbIM 1 BUaeokaHanam 6e3 yyeta 3aronoskos RTP/UDP/IP n gpyroi
cnyxxebHoi nHdopmMaumn. Bo BpeMsi CBA3M CpeHsis 3a CEKyHAY CyMMap-
Hasi CKOPOCTb Nepenayn 1 npmema MHbopmMaLmm okoHe4YHbIM 060pya0-
BaHMEM He O0JKHA NPEBbIWATh 3TOT BepxHMI npeaen. OTMeTuMm, 4to
CyMMapHasi CKOPOCTb He BK/lo4aeT B cebsi CKOPOCTb Nepeaaqym 1 npmema
MHOOPMaLMKM MO KaHaly nepenayun AaHHbIX, Mo yrnpasnsiowemMy 1 Cur-
HaJ/IbHOMY KaHasnam.

OkoHeyHoe

060pyAoBaHvie MpuspaTHmk

ARQ

Puc. 6.4 YnpaneHue OOCTYNOM K CETEBbIM pecypcam

Kak nokasaHo B npuMepe Ha puc.6.4, npnuBpaTHMK MOXET BblAENTb
Tpebyemyto Nosiocy NPONyCcKaHUs NN CHU3UTbL Npeaen CyMMapHOn CKo-
pocTu, nepena coobuieHne Admission Confirm (ACF). B aTom xe coob-
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LLIEHMM, KPOME CYMMAapPHOI CKOPOCTU, YKa3biBaeTCA TPAHCMNOPTHbIN af-
pec CUrHanbHOro KaHana BCTPe4YHOro o60pyaoBaHns, €GN CUrHabHbI
kaHan 6yaeT opraHM3oBaH HeNnocpPeACTBEHHO MeXay TeM 1 ApyrumM 060-
pyaooBaHMeM, U aapec NpuBpaTHUKa, eC/iv OH ByaeT MapLIpyTU3npo-
BaTb CUrHAJIbHbIE COOOLLEHUS.

Ecnu npouenypa goctyna uHMUMMpYeTCs Bbi3biBaOLWLMM 000pYA0Ba-
HMeM, To nocne nonyy4eHns oteeta ACF, Ha yka3aHHbI B 9TOM coobLue-
HUM agpec nepepaeTcs coobLeHne Setup 1 genaeTcs NonbITka yCTaHo-
BUTb CUrHaNbHOe coeanHeHne H.225.0.Cneayet OTMETUTb, YTO MHULINN-
pOBaHMe npoueaypbl 40CTyrna K CETEBbIM PECYPCaM Bbl3biBaeMbIM 060-
pyOoBaHNEM HAYMHAETCS YXKe NOCe YyCTaHOBIEHMS CUIHAIbHOro kKaHana
1 NONy4eHUs No HeMy coobLeHns Setup.

Ecnu Tpebyemas nonoca HegoCTynHa, NpMBpPaTHMK nepeaaeTt coob-
weHne Admission Reject (ARJ).

6.2.4 OnpepeneHne MecTonoJI0XeHNs 000pyaOBaHUSA B CETU

OxoHe4vHoe 060pya0oBaHME UK MPUBPATHUK, KOTOPbIE MMetoT alias-aa-
pec HekoToporo o60pyaOBaHUSA 1 XenatT y3HaTb ero KOHTAKTHY WH-
dopmauuio (agpeca curHanbHOro kaHana n kaHana RAS), moryTt nocnatb
3anpoc Location Request (LRQ) no agpecy kaHana RAS oTaenbHO B3ATO-
ro NpmMBpaTHMKa WUnm no obemMy agpecy BCex NpuUBPaTHUKOB (PEXUM
Gatekeeper’s Discovery Multicast). NpuBpaTHUK, y KOTOPOro 3apermcT-
p1MpPOBaHO yka3aHHOe 06opyaoBaHWe, OOMKEH OTBETUTL COOBLLEHNEM
Location Confirmation (LCF), cogepxatunm TpedyemMyto KOHTaKTHYO VH-
dopmauuio. ITa NpoLeaypa Ha3blBAETCH ONpeaeneHMeEM MECTOMOIOXE-
HWSI OKOHEeYHOro 060pyaAoBaHUS B ceTu (puc.6.5).

OkoHeuvHoe

obopynoBaHue MpusparHik

LRQ

Puc. 6.5 OnpeneneHvne MecTononoxeHus 060pya0BaHns B CETH

MpuBpaTHMK, NONYYUBLUMNIA HA TPAHCMNOPTHbLIN aapec CBOEro kaHa-
na RAS s3anpoc LRQ, ponmkeH otBeTUTb 0TKa3oM Location Reject (LRJ),
ecqnm nckomoe obopynoBaHMe y HEro He 3aperucTpmpoBaHo. Te xe
NPUBPATHUKN, Y KOTOPbIX NICKOMOE 000pyA0BaHNE He 3aperncTpupo-
BaHO, a coobuweHne LRQ 6b110 NoNy4eHO B pexrMe MHOroaapecHom
pacchbinkn Gatekeeper’s Discovery Multicast, BoobLe He A0TKHbI OT-
BeyaTb Ha 3anpoc.

BbilleonucaHHasa npoLeaypa Ucrnosb3yeTcs, B YaCTHOCTU, Toraa, Ko-
raa B CeTU MUMEeEeTCs HECKOBKO 30H U BbI30B BbIXOAMT 3a Npeaesibl OaHOoM
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30HbI. [pyBpaTHUK, Y KOTOPOro 3aperncTpnupoBaHo Bbi3biBatoLlee 060-
pyaooBaHuve, NepeaaeT 3anpoc aapeca CMrHanbHOMo KaHasa Bbi3biBAEMOro
obopynoBaHus.

Kpome Toro, okoHe4yHoe 060pyaoBaHME UK NMPUBPATHUK MOTYT ne-
penaBaTth B none destinationinfo 3anpoca LRQ Homep aboHeHTa ThOI
B popmaTe E.164 ¢ uenbio onpenenmtb MECTOHAXOXAEeHMe LWo3a, no-
CPeOCcTBOM KOTOPOro MOXET ObITb YCTAHOB/IEHO COEANHEHME.

6.2.5 N3meHeHMe Nonockl NponycKkaHus

B npouecce o6cnyxmnBaHns BbI30Ba OKOHEYHOE 060pya0oBaHME UK
MPUBPATHUK MOTYT NPEANPUHATL NOMbITKY USBMEHUTbL B TY UJIN NHYIO CTO-
POHY CYMMAapPHYIO CKOPOCTbL nepegadqmn nHopmaumn. laHHas npoueny-
pa Ha3blBAETCH N3MEHEHMEM MOJI0ChI MPOMYCKaHUA.

OkoHe4Hoe 060pyaoBaHNE MOXET U3MEHSITb CYMMAapHYIO CKOPOCTb,
He o6pallasch 3a paspeLleHnem K NpruBpPaTHUKY, eC/iv Nocne 3Toro nua-
MEHEeHUs1 cpeaHsisi CyMMapHasi CKOPOCTb He MPEBLICUT Npeaena, onpe-
OEeNIeHHOro NMpu NoNy4YeHu A0CTyna K CeTEBbIM Pecypcam.

OKoHeYyHOe 060pyaoBaHNE, KOTOPOMY HY>XXHO MPEBbLICUTb YKAa3aHHbIN
npenen, A0JKHO nepeaaTb NpuBpaTHMKY 3anpoc Bandwidth Change Re-
quest (BRQ), HO o0 nonyyeHns oTBeTa CpefHsss CyMMapHas CKOPOCTb
[0OMkHa ObITb HE BbilLe 3TOro npenena. Ecnv npuBpaTHUK MOXET BblOe-
NTb TPEByeMYO NOJI0CY NPOMYCKaHus, OH 0TBeYaeT coobuieHnem Band-
width Change Confirm (BCF). [lanee peyeBblie 1 BUagoKaHasbl 3aKpblBa-
I0TCS, @ 3aTEeM NPM NOMOLLM YNpPaBnaoLLImMX coodLleHnii H.245 oTkpbiBa-
IOTCS KaHasibl C HOBOWM CKOPOCTbLIO nepenayqm n npmemMa nHbopmaumnm.
Ecnu xe npmBpaTHUK NO KaKMM-1MOO0 NMpUYMHAM HE MOXET yOOBNETBO-
puTb TpeboBaHMe 000pPYaAOBaHUS, OH OTK/IOHSAET 9TO TpeboBaHue u ne-
penaet coobuieHne Bandwidth Change Reject (BRJ). CueHapuii npoue-
nypbl NpeacTaBfieH Ha puc.6.6.

OkoHeyHoe

060opyAoBaHvie MpuspaTHmk

BRQ

BCF/BRJ

Puc. 6.6 MNameHeHve Nosockl NpPonyckaHus
B MpoLecce 06CnyXBaHNs BbI30Ba

B npouecce o6cnyxnBaHus BbI30Ba NPMBPATHMK MOXET USMEHUTL B TY
VAW VHYIO CTOPOHY BblAeNeHHY0 060pyA0BaHMIO MNOI0CY NPOMNYCKaHWs,
nepenas coobuieHne BRQ. Ecnn 310 TpeboBaHWe NpeanncbiBaeT CHU-
3UTb CKOPOCTb, OKOHEeYHOe 060pyaoBaHMe 0683aHO NOAYUHUTLCS, T.e.
nepepatb noaTeepxaeHne BCF n nepeyctaHOBUTb IOrMYeCKME KaHasbl.

11. B.C. lonbawTenH
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Ecnu coobuieHnem BRQ npuBpaTHUK NpeasiaraeT yBeIn4nTb CKOPOCTb,
TO peLleHne NPUHATb U He MPUHUMATL 3TO NPeaoXeHne 0cTaeTca 3a
OKOHEYHbIM 060pYyA0BaHNEM.

6.2.6 Onpoc TeKyLiero cocTossHUs 060pynoBaHUSA

MpuBpaTHUK B Nt0O0I MOMEHT BpEMEHW MOXET ONpenennTb Tekyllee
cocTosiHMe 06opyaoBaHus, T.€. YCTaHOBUTb, AOCTYMHO Jin eMy 3TO 060-
pynoBaHue. [laHHbI NPoLEecC Ha3biBaeTCs ONPOCOM TEKYLLEro COCTOs -
HUs 0b6opynoBaHua (prc.6.7). O4eBnaHO, YTO ecnv NTaHne obopyaosa-
HUS BbIK/TIOYEHO, SN €CN B ero paboTe BO3HMKIIa Kakasi-nmbo Hencnpas-
HOCTb, TO 060PY/0BaHNE CTAHOBUTCS HEAOCTYMHbIM.

OkoHevHoe

oGopyaoBaHue MpuepaTHMK

IRQ

Puc. 6.7 Onpoc TekyLLero coCcTosiHns 060pyaAoBaHNS

3anpoc nHpopmaLmm o TekyLLLeM COCTOsSHUN (cTaTyce) obopyaoBa-
HUS NPON3BOAUTCS NPMBPATHUKOM NPY NoMoLLm coobLeHus Information
Request (IRQ). NHTepBan mexay nocbinkamm IRQ octaBneH Ha ycMoTpe-
HWe NPoM3BOAUTENS, HO O0JKEH ObITh He MeHbLue 10 c. Monyyns 3anpoc
IRQ, okoHe4HOe 060opyAOBaHME OOMKHO NepeaaTh 3anpallnBaeMyto UH-
dopmaumio B coobuieHnn Information Request Response (IRR).

MpuBpaTHUK MOXET AaTb OKOHEYHOMY 060pPYAOBaHWUIO NpeanucaHmne
nepenasatb coobLleHus IRR 6e3 3anpocoB C ero CTOPOHbI. [1ns aToro
npuBpaTHUK ncnonbadyet coobLieHne ACF, B none irrFrequency koTopo-
ro ykasblBaeTCsl 4acToTa, C Kakoi okoHe4yHoe 06opynoBaHne OOMKHO
BblAaBaTb MHOOPMALMIO O CBOEM TEKYLLEM COCTOSIHUK. [ony4mB Takoe
npeanucaHne, OKOHe4YHoe 060pyaoBaHMe A0/KHO NepeagasaTb coooLLe-
Hus IRR ¢ yka3aHHOW 4acTOTOWN B Te4YeHne BCero BpeMeHn oocnyxmBa-
HWS BbI3OBA, NPUYeM NMPUBPATHMK MOXET 3anpalunBaTb A0MNOSHUTENbHYIO
MHpOpMaLMIO, NCNonb3ys coobuleHns IRQ, kak Ob110 ONMcaHo BhILLE.

OkoHevHoe obopynoBaHue, xenawulee yoeauTbcsa B TOM, HTO CO00-
weHus IRR, nocblnaemble 6e3 npeaBapuTeNbHbIX 3anpPOCOB CO CTOPOHbI
npMBpaTHMKa, 4OCTUraloT aapecaTa, MoOXeT TpeboBaTh OT NPUBpPaTHMKA
noaTBepXaeHuin nonyvyeHns coobuwenunii IRR. Hanuume nonsa willRe-
spondTolRR B coobuieHnax RCF nnu ACF, nony4aembix OT NpuBpaTHU-
ka, 03HA4YaeT ero cornacue yooBeTBOPUTb AaHHOe TpeboBaHue. Mpu-
BPaTHUK MOXET NoATBepPXaaTb Nony4yeHne coobuleHns IRR coobLeHmn-
em IACK unn coobuiatb 0 notepe nnu 3agepxke coodbuienms IRR ¢ no-
mMolLLbio coobleHus INAK. Oba coobuieHus IACK n INAK ncnonb3ytoTes,
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korga coobuieHus IRR nepenaHbl (MpuUBpaTHMKaAM BEPCUK 2 UK BbILLE)
¢ nonem needResponse, KOTOPOMY NpUCBOeHO 3HaveHne TRUE.

CyLecTByeT elle 04uH BapuaHT UCMoNib3oBaHusa coobuieHunin IRR.
MpunBpaTHUK MOXET NOTPEOOBATL OT OKOHEYHOr0 060PYA0BAHUS MPUCHI-
NaTb KOMUM BCEX UM HEKOTOPBIX CUTHANIbHbIX COOOLLEHMIA, NepenaBae-
MbIX U MPUHUMaEMbIX 3TUM 06opyaoBaHMeM. Ecnm obopynoBaHne mMo-
XeT yaoBNeTBOPUTb AaHHOe TpeboBaHMe, OHO NnepenaeT 3anpalinBae-
Myto nHdopmaumio B cooblueHusx IRR cpasy xe nocne Toro, kak nosy-
YUT UM OTMPABUT CUTHAJNIbHOE COOBLLEHME.

6.2.7 OcBoGOXAeHue Nosiockl NponyckaHus

Kak y>xe ynoMmHanocb paHee, npouenypa 3aBepLueHnss CoOeaNHEeHNd
BbIMNSANT cnenylowmm 06pa3om: cHavana 3akpbiBatoTCS JIOrMYeckme Ka-
HaJibl, 3aTeM YNpPasnsoLWNA N CUTHANbHBIA KaHasbl. B koHeyHOn ¢asze
3aBepLUeHnst coeanHeHns 060pyaoBaHMe N3BELLAeT NPUBPATHMK 06 oc-
BOOOXIAEHNN paHHEE 3aHMMaBLLUENCS MoIoChl NponyckaHus (puc.6.8).
OxoHe4vHoe 060opyaoBaHVe NepeaaeT CBOEMY NPUBPATHMKY COOBLLEHNE
Disengage Request (DRQ), Ha KOTOpOe TOT AOJIKEH OTBETUTL NOATBEP-
xaeHnem Disengage Confirm (DCF). CnegyeT 0oTMETUTB, YTO MOCHE TOrO,
Kak nosioca nponyckaHns 0CBobOXaeHa, OKOHEYHOE 060pyAOBaHNE He
[OJIXHO NepeaaBaTh He3arnpalumBaemble coobLeHuns IRR.

OkoHevHoe

o6opyaoBaHme MpuBpatHmk

Puc. 6.8 OcBoboxzaeHne Nonockl NpornyckaHus

MpunBpaTHUK MOXET CaM MHULIMNPOBATb OCBOOOXAEHMNE CETEBbIX pe-
CYPCOB, T.€. pa3pyLUeHe CyLLEeCTBYIOLLLEro COeANHEeHMs, nepeaas coo0-
weHne DRQ. MonyunB coobuieHne DRQ, okoHeyHoe obopyaoBaHue
LOJKHO 3aKPbIThb JIOrMYeckme KaHanbl, yrnpaBAaoLWwmi N CUrHaNbHbIN Ka-
Hasbl, a 3aTeM OTBEeTUTb noaTBepxaeHnem DCF.

B cnyyae, ecnv npuBpaTHMK MHULIMMPYET 3aBepLLEeHME KOHMepeHLmn,
coobuweHre DRQ oomkHO nepeaaBaTbCs KaXA0MY ee YH4aCTHUKY.

6.2.8 MeTka gocTtyna

MeTka gocTyna nepenaeTcs B HEKOTOPbIX COOBLLEHNSIX CUrHaNn3a-
umn RAS 1 B coobLLeHun Setup, NpruyeM MMetoTcs Ba OCHOBHbIX Bapu-
aHTa ee UCMOoJIb30BaHUS.

MepBbI BAPUAHT CAYXUT OJ151 COKPbITUSA TPaHCNOPTHOro agpeca u ali-
as-agpeca okoHe4YHoro obopynoBaHus. Mosib3oBaTesb, Xenawwmii co-
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XpaHUTb B TaliHe CBOM agpeca, coobLlaeT KakumM-nmbo ob6pa3om Bbi3bi-
BaloLLEMY NOMb30BATENO METKY AOCTYMNa, O HANUYMKU KOTOPOW NpuUBpPaT-
HUK 3apaHee OMOBELLIEH B NMpOLIecCce permctpaunm. BeisbiBatowmin abo-
HEHT UCMOoNb3YeT MEeTKY A0CTyna s YCTaHOB/IEHUSA COegMHEHUS C Bbl-
3blBa€MbIM aBOHEHTOM, NPUYEM CUTHANbHbIE KaHaslbl HEMPEMEHHO A0J1X-
Hbl NPOXOAUTb YEPE3 MPUBPATHUK, KOTOPbLIV MapPLUPYTU3UPYET CUrHASb-
Hble COOOLLEHMS OT OAHOro abOHEHTa K PYroMy.

Bo BTOpOM BapumaHTe MCnonb30BaHUS METKM A0CTyMNa OHa Ha3Ha4va-
€TCS MPUBPATHNUKOM U A0JIKHA NepeaaBaTbCsl BO BCEX COOOLLEHUAX, CNY-
Xalyx s yCTaHOBNEeHUs coeamnHenuns. Npmumepom Takoro ncrnonb3o-
BaHMA METKM O0CTyrna MOXET CNYXUTb YCTaHOBJIEH/E COegUHEHNS CO
LWI030M. Mo HannMuMo MeTKM L3 ONPeaenseT, YTO yCTaHaBIMBaTh CO-
€JVHEHMeE C ero yyactnem aboHeHTY paspeLLeHo.

B 3akntouyeHne aToro naparpada npuBenemMm MTOroByio tTadbnuuy
(Tabn. 6.1) coobuieHnin npoTokona RAS, pacCMOTPEHHbIX Bbille. B aToi
1 CreayoLmxX aHannoryHblX Tabnvuax ans yooocTea untatenen, padboTtaio-
Lmx Takke ¢ pekomeHgaumsamu ITU-T, ncnonb3yoTcs cneaytoLume 0603Ha-
yeHus: O (options) — Heobs3aTenbHOe, M (mandatory) — ob6sa3aTenbHoe.

Tabnuua 6.1 CoobuieHns RAS
(e [ o | nepeaa- |1
Coobue- ya npu- P
HEeYHbIM | HbIM npvepart- | MprmeyaHns
Hue RAS BpaTHU-
ob6opyno- | obopyno- KOM HUKOM
BaHMEM | BaHMEM
Gatekeeper Request
(3anpoc npusparHuka)
GRQ ) M JNio6ol NpuBpaTHUK,
NPUHABLUNI 3TO coobLLeHue,
[OJKEH Ha HEro OTBETUTb
Gatekeeper Confirm
GCF o M (lMNoaTBepxxaeHve npuBpaTHuKa)
MpuBpaTHUK noeHTnoununpyeT
cebs
Gatekeeper Reject
GRJ (0] M (OTKa3 npuBpaTHUKa)
YKasblBaeTcs npuynHa
Registration Request
RRQ M M (3anpoc peructpauum)
Registration Confirm
RCF M M (lMoaTtBepxaeHve perncTpawmm)
Registration Reject
RRJ M M (OTKka3 B perncrpaumm)
Yka3biBaeTcsd npuynHa
Unregistration Request
(3anpoc oTmeHbI perucTpaumum)
URQ o M o M TepMuHan xenaeTt OTMEHUTb
perncTpauuio y npmBpaTHuKa
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UCF M

Unregistration Confirm
(Pernctpauvss OoTMEHeEHa)

URJ 0]

Unregistration Reject
(OTka3 B oTMeHe perucTtpaLmm)
YkasblBaeTcs npuynHa.

ARQ M

Admission Request
(3anpoc gocryna)

ACF

Admission Confirm
(lMoaTeepxaeHve goctyna)

ARJ

Admission Reject
(Otka3 B goctyne)
YkasblBaeTcs npuynHa

BRQ M

Bandwidth Request
(3anpoc nameHeHus noocs!
rporycKaHusi)

BCF M

Bandwidth Confirm
(lNoaTBepxxaeHne N3MEeHEeHMs
10J10CbI MPOryCcKaHusl)

BRJ M

Bandwidth Reject

(O1ka3 B npenocraBieHumn
rnoJsiocsl)

YkasblBaeTcs npuynHa

IRQ

Information Request
(3anpoc nHpopmaLimmn)

IRR M

Information Response
(OTBeT Ha 3anpoc nHGopmaLmn)

IACK

YcnosHoe

InfoRequestAck
(MoaTBepxaeHne nony4eHuns
coobweHuns IRR)

INAK

YcnosHoe

InfoRequestNak
(Mnankauus notepu nnn
3apepxku coobuieHns IRR)

DRQ M

Disengage Request

(3anpoc pasveaunHeHus).
MHdopmMmpyeT npmBpaTHUK,
4YTO OKOHe4YyHoe obopyaoBaHne
0CBOOOXAAET paHee 3aHVMaB-
LLYIOCS MOSIOCY NPOMNYCKaHus,
unn obopyaoBaHMe O TOM, YTO
eMy Heobxoaumo ocBo6oanNTb
3aHMMaeMyto nonocy
nponyckaHus

DCF M

Disengage Confirm
(MNoaTtsepxpeHve nosay4eHns
coobuieHnsi DRQ)

DRJ M

Disengage Reject

(OTkII0HEHNE
3anpoca,/pa3beanHeHVs)
Mepepnaérca NpuBPaTHUKOM,
ec/in OKoHevyHoe obopyaoBaHue
He BblsI0 3apPerncTpPUpPOBaHO

Y OaHHOIo npuBpaTHUKa
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LRQ

Location Request

(3anpoc MecTononoxeHus)
3anpoc npegocTaBneHus
TPaHCMOPTHOro agpeca
OKOHEYHOro 060pyaAoBaHUS

LCF

Location Confirm
(CoobLieHne 0 MecTorosioxe-
Hu1 0bopynoBaHusl)
CoobuiaeTcst TpaHCMOPTHbLIN
aZpec MCKOMOrO OKOHEYHOro
060pyaoBaHUA

LRJ

Location Reject

(OT1ka3 gatb cBegeHus

O MEeCTOroJiIoXXeHuun
060pyaoBaHMs)
YKasblBaeTCcs NpuynHa,
BEpPOsiTHEee BCEro -
"nckomoe obopynoBaHue
He 3aperncTpupoBaHoO

y npuBpaTHMKa"

NSM

Non-Standard Message
(HectaHgapTHoEe coobLieHne)
[MepepaloTcs gaHHble,

He cneundnumMpoBaHHbie

B pekomeHgauun H.225.0

XRS

Unknown Message Response
(OT1BET Ha Hen3BeCcTHoEe
coobuieHne)

[MepepaéTtcsa OKOHEYHbIM
o060pyaoBaHMEM BCAKUI pas,
Korga OHO nonyyaet
Hepacno3HaHHOEe COoobLeHVe

RIP

YcnosHoe

YcnosHoe

Request in Progress

(3anpoc obpabartsiBaeTcs)
MepepnaéTca OKOHEYHbIM
obopyaoBaHMEM, ecnn OTBET
Ha COOOLUEHNE HE MOXET ObITb
nocnaH Ao cpabdartbiBaHUA
Tarmepa RAS

RAI

Resource Availability Indication
(NHankauns gocTyrnHocTv
pecypcos)

MepepaéTtcsa wno3om
NPUBPATHUKY, YTOObI YBEAOMUTL
ero 0 pecypce wo3a ans
KaXKa0ro n3 npoTokosnos cepun H
1N O COOTBETCTBYIOLLMX CKOPOCTAX
nepega4v

RAC

Resource Availability Confirm
(lMoareepxaeHve nHankaumm
AOCTYNHOCTU PECypCcoB)
OTBeT npuBpaTHUKa

Ha coobLieHne RAI
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6.3 CurHanbHbi kaHan H.225.0

Mpoueaypbl ynpaBneHus coeanHeHnamm B cetax H.323 cneundnun-
poBaHbl MexayHapoaHbIM COIO30M 31EKTPOCBA3N B peKOMeHaaLmnm
H.225.0. JaHHble npoLeaypbl NpesycMmaTpuBatoT UCnosib3oBaHue B 6a-
30BOM Mpouecce 06Cny>XKMBaHUS BbI30Ba PSfia CUrHaNIbHbIX COOBLLEHNIA
Q.931 [7], npuyeM fonxeH 6bITb peann3oBaH CUMMETPUYHbIA 0OMEH CUr-
HaJIbHbIMW COOBLLEHNSIMI B COOTBETCTBUM C NpUioxeHnem D K pekoMeH-
naumn Q.931. 310 TpedoBaHMe He pacnpPOCTPaAHAETCS Ha B3aMMOOEeNCT-
BME LLUMIO3a C CETbIO KOMMYTALIMN KAHASOB.

[na peanmsaunv ooNONHUTENbHLIX YCYr B COOTBETCTBUM C PEKOMEH-
nauven H.450 B ceTax, NOCTPOEHHbIX No pekomMmeHagauun H.323, npuene-
KaloTCs curHasnbHble coobLueHnsa Q.932. B naHHOM naparpade paccmar-
puBaloTCcs Hanbonee 4acTo UCMOJb3YEMble CUTHASIbHbIE COOOLLIEHNS.

CoobuleHne Setup nepenaeTcs Bbi3bliBaOLLIMM 000PYa0BaHNEM C Lie-
Jbl0 YCTAHOBUTb COeAMHEHnEe. OTO coobLLeHMe nepenaeTcs Ha ooLe-
n3BecTHbIi TCP nopT 1720 BLI3bIBAEMOro 060pYyaoBaHUs (cMm. puc.1.4
rnaebl 1).

CoobuieHne Call Proceeding nepenaeTcs Bbi3biBatoLeMy 000pyn0-
BaAHWIO, 4TOObI U3BECTUTL €r0 O TOM, 4YTO BbI3OB MPUHAT K OGCﬂy)KVIBaHI/IIO.

CoobuieHune Alerting nepepaeTtcs Bbi3biBatoweMy 060pya0BaHNIO
1 MHbOPMUPYET ero 0 TOM, 4TO Bbi3biBaeMOe 060pyA0BaHME He 3aHATO,
N YTO NOJIb30BaTENIIO NOoJaeTCAa CUrHasl O BXoasALlem Bbi3OBE.

CoobueHne Connect nepenaeTtcs Bbi3blBaloLLEMY 000PYO0BaAHUIO
1 NHDOPMUPYET EFO O TOM, YTO BbI3bIBAEMbII NOJIb30BATESb MPUHS BXO-
aswmni BeisoB. CoobuieHrne Connect MOXeT coaepXaTb TPAHCMOPTHbIN
agpec ynpasnstoulero kaHana H.245.

CoobuieHne Release Complete nepenaeTcs Bbi3bIBAKOLLIWM U Bbl-
3blBaeMbIM 060PYA0BAHNEM C LIEJbIO 3aBEPLUNTL COeAuHEeHne. 3To co-
obLeHMe nepeaaeTcs TONbKO B TOM Cy4ae, KOraa OTKPbIT CUrHabHbIN
KaHar.

CoobueHne Q.932 Facility ncnonb3yeTcs ans obpalleHmst K 4onosn-
HUTENbHbIM yClyram B cooTBeTCTBUU ¢ PekomeHpgaumsamm ITU H.450.x.

TpaHCNOPTUPOBKY CUMHANIbHbIX COOBLLEHNI 0B6ecneynBaeT NPOTOKON
C YCTaHOBNEHNEM COEAVNHEHUS N C FaPaAHTUPOBAHHON AOCTABKOW MHPOP-
mauum — Transport Control Protocol (TCP). B cooTBeTCTBMM C NEPBOW 1 BTO-
pow BepcuamMin pekomeHgauumm H.323 ons Kaxaoro HOBOro BbI30Ba OTKPbI-
BAETCS OTAEJbHbIV CUrHAMbHbIV KaHasn. HaunHasa ¢ TpeTbel BEPCUm PEKO-
MeHaoauum H.323, ogvH curHanbHbi kaHan H.225.0 MoXeT nepeHocuTb
CO0O0LLEHMS, OTHOCSALUMECSH K pa3HbIM BbI30BaM 1 UMEIOLLME PasHble MET-
Kk coeguHenud (call reference). Hannume Takom BO3MOXHOCTV MO3BONSET
3HAYUTENIBHO YMEHbBLUUTbL BPEMSI YCTAHOBIEHNSI COEANHEHNS C yHaCTUEM
LLUNIO30B 1 06beM NepeaaBaeMom CnyxebHo nHopmMaLInn.
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O6opynoBaHue, nogaepXmeBatolLee yrnpasneHne MHOXECTBOM CUr-
HasIbHbIX COeAMHEHNI B OAHOM CUIHaIbHOM KaHasne, MpUcBamBaEeT B CUT-
HaNbHbIX coobLeHMAX 3Ha4YeHne TRUE nipopmaumoHHomy nosnto multi-
pleCalls. O6opynoBaHMe MOXET OrpaHMYMBaTh KOIMYECTBO CUTHASbHbIX
COEANHEHUI, NCMONb3YIOLLMX OANH CUIHaMbHbI KaHa, Ha3Havyas onpe-
OeneHHbIr nopor. Ecnu aToT nopor AocTurHyT, 060opyaoBaHue nepeaaeT
OTKa3 B NMOMbITKE YCTAHOBUTb coeanHeHne — coobLeHmne Release Com-
plete — ¢ ykasaHuem npuynHel newConnectionNeeded (TpebyeTcs oT-
KPbITb HOBbIV CUrHANbHbIV KaHan).

Kpome Toro, B Bepcun 3 pekomeHaauum H.323 roBopuTcs 0 TOM, 4TO
curHanbHbIl kaHan H.225.0 MoxeT ObiTb OpraHM30BaH nepen TeM, Kak rno
HeMy NoTpebyeTcsa nepenaBaTb CUrHANIbHY MHGOPMaLMIO, U OCTaBaTb-
CS1 OTKPbITLIM MOC/Ee 3aBepLUeHns coeanHeHus. ObopyaoBaHue, noanep-
>MBAOLLLEE MOCTOAHHO OTKPbITbINA CUrHANBbHbIN KaHas, A0J/KHO NpucBan-
BaTb B CUrHasbHbIX co00LeHnax 3HadyeHne TRUE nHdopmaummoHHOMY
nonto maintainConnection. XenatenbHo Takxe yka3biBaTb Ha 9Ty BO3-
MOXHOCTb MPWU pernctpaummn y npmMBpaTHnKa, 4To NO3BOJINT MPUBPATHU-
Ky (B cnyyae mapLupyTusaumm UM CUrHasbHOM MHGOopMaummn) NoAKIIoYaTb-
cs1 K 000pyaoBaHMIO B OO0V MOMEHT NMOC/e perncrpauun.

B ceTsx, He nMeloLWmnx NpuUBpaTHMKA, OTKPbIBAETCH CUTHASIbHbIN Ka-
Han H.225.0, HenocpeacTBEHHO CBA3bIBAIOLLN BbI3bIBAIOLLLEE OKOHEY-
Hoe ob6opyaoBaHMe C Bbi3biBaeMbiM. B 9TOM crniyyae Bbi3bliBaOLWNA
Nnonb30BaTesb AOKEH 3HATH TPAHCMNOPTHLIN aApec CUrHasIbHOro Ka-
Hana (Call Signalling Transport Address) o60opyn0oBaHus BbiI3blIBAEMO-
ro nonb3oBarens.

B ceTsx ¢ npuBpaTHNKOM Bbi3blBatoLLee 060pyaoBaHue nepeaaeT no
TpaHcnopTHOMY agpecy kaHana RAS npuBpaTtHuka coobuweHrne ARQ
C ykasaHuem alias-agpeca Bbl3biIBAEMOro NoJjib3oBaTensd. Ecnm curHanb-
Hble coobLieHns ByaeT MapLIpyTU3npoBaTh npuepaTHUK (Gatekeeper
Routed Call Signalling), To B 0TBETHOM COOOBLLIEHMN OH NepeaaeT TpPaHC-
NOPTHbIA aapec CBOEr0 CUrHajAbHOrO KaHana, 4To NpeacTaBfeHO Ha
puc. 6.9. Ecnn xe curHanbHbili kaHan 6yaeT, cornacHo puc. 6.10, ycta-
HaBNMBATbLCHA HEMOCPEACTBEHHO MEXAY BbI3bIBAIOLLMM N BblI3bIBAEMbIM
obopynosaHuem (Direct Endpoint Call Signalling), To nepenaeTcs TpaHc-
NOPTHbIV aAPEC CUTHANIBHOI O KaHasna Bbli3biBaeMoro o6opyaoBaHus. Bol-
Oop BapunaHTa nepenayyn CUrHanbHbIX COOOLLEHNI OCTaBMIEH 3a NpUBPAaT-
HWUKOM, XOTSl OKOHEeYHOE 060pyJ0BaHME MOXET yKa3blBaTb, KaKOW Bapu-
aHT NS Hero nNpennoyTuUTENneH. M B nepBOM, 1 BO BTOPOM Ciyyae cur-
HaNbHbIM KaHan H.225 BbINOAHAET OgHM 1 Te Xe DYHKLUNU N MEPEHOCUT
OJHW 1 TE Xe CO0bLLEHMS.

Mpu MapLLPYTMU3aLMMN CUMHANBHBLIX COOOLLEHNA NPUBPATHUKOM CUr-
HanbHbI KaHan MOXEeT 3aKPbIBaTbLCA Cpasy Nocie yCTaHOBeHMs coeam-
HEHMS UM OCTaBaTbCs OTKPbLITLIM B TEYEHME BCEr0 COeAUHEHU 0N npe-
0OCTaBNeHNs OOMONHUTENbHBIX YCNYT. 3aKpbiTbh CUTHANBHBIN KaHan Mo-
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XeT TOJIbKO MPMBPATHWK, HO €C/IN B COEAMHEHUM y4acTBYeT LWJI03, TO
CUrHaJIbHbIV KaHan AoXeH 0CTaBaTbCA OTKPbITbIM [0 OKOHYaHUSA COeaun-
HeHus. Mpu 3aKpbITUN CUTHANBHOIO KaHana OKOHeYHbIM 060pya0BaHM-
€M [I0/IKHO COXPaHATLCA TeKyLLee COCTOAHNE coeanHeHus. MNpuBpaTHNK
MOXET B N1I0O0II MOMEHT COeIMHEHNS CHOBA OTKPbITb CUIHabHbIM KaHar.

1 ARQ

2 ACF/ARJ
3 Setup

4 Setup

5 ARQ

6 ACF/ARJ
7 Connect
8 Connect

OkoHevHoe obopynoBaHue 1 OkoHevHoe ob6opynoBaHue 2

CurHanbHble coobeHmns H.225.0/Q.931
CoobweHuns RAS

Puc. 6.9 Maplwpytmnsaumsa curHanbHom nHGopMaumm npuBpaTHMKOM

1 ARQ

2 ACF/ARJ
3 Setup

4 ARQ

5 ACF/ARJ
6 Connect

—eeeee |
OxoHevHoe obopynosaHue 1 ' OxoHevHoe ob6opynoBaHue 2

CurHanbHble coobweHuns H.225.0/Q.931
CoobueHmnst RAS

Puc. 6.10 TlMepepaya curHanbHOM MHDOPMaLMM HANPSMYHO

Mocne o6bmeHa ¢ npmBpaTHMKOM coobLieHnamu ARQ n ACF no kaHany
RAS BbI3blBaloLLLee 0O0pPYAOBaHME NepenaeT 3anpoc coeamHeHmsa Setup
MB0 MO TPAHCMOPTHOMY aZIPECY CUrHaNIbHOIO KaHana NpUBPaTHUKA (eCnuv
CUrHasnbHble CO00LLEeHMS ByaeT MapLLpPyTM3MPOBaTh NPUBPATHUK), TNOO
Mo TPaAHCMOPTHOMY aApecy CUrHaNIbHOIO KaHana Bbi3biBaeMOro obopy-
[OBaHUS (eCNN CUTHANbHbBIN KaHan OyaeT CBA3bIBaTb BbI3bIBAIOLLIEE U Bbl-
3biIBaeMoe 0060pya0oBaHMeE HEMOCPEACTBEHHO). B 0TBET Ha coobLieHne
Setup BbI3bIBAEMOE 000pYyOOBaHME MOXET nepeaatb coobuieHme Call
Proceeding, o3HavaloLLee, 4TO BCS MHDopMauus, Heobxoaumas oas yc-
TaHOBJIEHUNS COEAMHEHUS, MOyYEHA, U BbI3SOB NMPUHAT K 0OCNY>XMBAHMIO.
Jlanee oT BbI3bIBAEMOIrO 000PYAOBAHNSA MOXET NMOCTYNUTL COObOLLEHME
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Alerting, o3HavaloLee, 4TO BbI3biIBAEMOMY MOJIb30BATESIO NOAAETCS Bbl-
3bIBHOW curHan. lNMocne Toro kak Nonb3oBaTeslb NPUHMMAET BbI30B, Bbl-
3blBatoLLLEMY 000pYa0BaHUIO NepenaeTcs coobuleHne Connect ¢ TpaHe-
MOPTHbLIM aApPEeCOM ynpasnstoLlero kaHana H.245 Bbi3biBaeMoro obopy-
[OBaHUS, eCNU YNPaBSIOLLNM KaHan CBA3bIBAET BbI3bIBAKOLLLEE U BbI3bl-
BaemMoe 00opyaoBaHmne Hanpsamyto (puc.6.11), nnn TpaHCNoOpPTHbIA agpec
kaHana H.245 npuBpaTtHuKa, ecnu ynpasnstoLiye Coo0LLEeHNS MapLLpY-
TU3NPYET NPUBPATHUK (prc.6.12 ). B HEKOTOPLIX Ciyyasx, Hanpumep, os
NPOKJITIOYEHNS PA3rOBOPHbIX KaHASIOB B MPEAOTBETHOM COCTOSIHUN, TPAHC-
MOPTHbI agpec ynpasnsoLllero kaHana H.245 BknoyaeTtcs B cooblue-
Hus Call Proceeding nnu Alerting.

1 ARQ

2 ACF/ARJ

3 Setup

4 Setup

5 ARQ

6 ACF/ARJ

7 Connect

8 Connect

9 KaHnan H.245

OkoHeuHoe 06opyaosaHme 1 H OkoHeuHoe 060pyaoBaHme 2

——— YnpaBnsolme coobuieHns H.245
CurHanbHble cO0bOLLEHUS
CoobweHus RAS

Puc. 6.11 Ynpasnaowuin kaHasn, CBA3bIBAOLLMINA
OKOHeYHOoe 060pyaoBaHME HANPSMYIO

ARQ

ACF/ARJ

Setup

Setup

ARQ

ACF/ARJ

Connect

Connect

KaHan H.245
0 Kanan H.245 | OkoneuHoe o6opyaosaHue 1 OkoHevHoe ob6opynoBaHue 2

= OONOU A WN =

———— YnpaBnsiowme coobuleHmns H.245
CurHanbHble COO6LLEHUS
CoobweHuns RAS

Puc. 6.12 MapuwpyTmzaumsa ynpasnsiolwyx COOOLEHNM NprUBPaTHNKOM

W, no aHanornm c paccMoTpeHnem B Npeabiayliem naparpade npo-
Tokona RAS, 3aBepLUNM KpaTKoe onncaHue curHanbHoro kaHana H.225.0
nepevyHem coobLLEHWIN, CBeAEeHHbIM B Tabnuuy 6.2.
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Tabnuua 6.2 CoobuweHuns npotokona H.225.0

CoobueHne Q.931/Q.932 Mepepaya Mpuem
Alerting (Ananor "KIB") M M
Call Proceeding (CoeamHeHne yctaHaBnMBaeTcs) (0] YcnoBHoe
Connect (CoeanHeHne ycTaHOBNEHO) M M

Connect Acknowledge (MoaTreepxaeHue
YCTaHOBJIEHUSI COEANHEHNS)

He paspeweHo

He paspelieHo

3anpoca Setup)

Progress (OcobeHHOCTM MapLupyTa) (0] (0]
Setup (3anpoc coeamHeHns) M M
Setup Acknowledge (MoaTBepxaeHne npuema o 0

Disconnect (PasbeanHeHune)

He paspeweHo

He paspeweHo

Release (OcBoboauTb pecypchl)

He paspeweHo

He paspeweHo

Release Complete (Pecypcbl 0cBOOOXAEHbI)

M

M

Resume (B0306HOBUTbL COEAVIHEHUE)

He paspeweHo

He paspeweHo

Resume Acknowledge
(CoepmHeHne BO30GHOBNEHO)

He paspeweHo

He paspeweHo

Resume Reject (OTka3 BO30OHOBUTL COeaVHEHNE)

He paspeweHo

He paspeweHo

Suspend (MpepBatb coegnHeHne)

He paspeweHo

He paspeweHo

Suspend Acknowledge (CoeaunHeHne NpepBaHo)

He paspeweHo

He paspeweHo

Suspend Reject (OTkas npepBatb COeguHEHME)

He paspeweHo

He paspeweHo

User Information (MHdopmaunsa nonb3osaTtens)

0

0]

Congestion Control (YnpasneHne noTokom
coobueHunii USER INFORMATION)

He paspeweHo

He paspeweHo

Information (MHdopmaums) (0] (0]
Notify (YBeoomneHnue) (0] 0}
Status (Craryc) M M
Status Inquiry (3anpoc crartyca) (0] M
Facility (JononHutensHasa ycnyra) M M

Hold (YoepxaTb coeamnHeHune)

He paspeweHo

He paspelieHo

Hold Acknowledge (CoeanHeHve yaepxumBaeTcs)

He paspeweHo

He paspeweHo

Hold Reject (OTka3 yoepxaTb coeguHeHmne)

He paspeweHo

He paspeweHo

Retrieve (CHaTb ¢ yaep>xaHus)

He paspeweHo

He paspeleHo

Retrieve Acknowledge (C yaepxaHusi CHATO)

He paspelieHo

He paspeleHo

Retrieve Reject (OTka3 CcHATbL C yaep>xxaHus)

He paspeweHo

He paspelieHo
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6.4 Ynpaensiowmin kanan H.245

PaHee B KHUre y>xe ynoMmnHanochb, 4to B pekomeHgaumn ITU-T H.245
onpeaesieH psan He3aBUCUMbIX NPOoLEeayp, KOToPble A0SKHbI BbINOIHATb-
cs ons ynpasneHus MHOOPMaLMOHHbIMK KaHanamn. K HUM OTHOCATCS
npoueaypbl:

° ornpeneneHns BeayLero n segomMoro yctpomcTs (Master/slave deter-
mination);

e oOMeHa AaHHbIMKU 0 PYHKLMOHAabHbIX BO3MOXHOCTAX (Capability Ex-
change);

® OTKPbITUS U 3aKPbITUA OA4HOHAMPaB/IEHHbIX JIOrMYeCcKUX KaHanos (Logi-
cal Channel Signalling);

® OTKPLITUA N 3aKPbITUA ABYHAMNPaB/IEHHbIX JIOrMYeckmnx kaHanoB (Bidi-
rectional Logical Channel Signalling);

e 3akpbITus norndyeckmnx kaHanos (Close Logical Channel Signalling);

® onpepneneHns 3agepxkun, BO3HUKAKOLLEN Npy nepegaye idopmaumm
OT UCTOYHMKA K NPUEMHUKY 1 B obpaTHOM HanpaeneHun (Round Trip
Delay Determination);

e BbIOOpa pexnma obpadboTkm nHpopmaummn (Mode Request);

® CcuUrHanusauum no netne, co3gaBaemMomn ans ueneit TEXHNYeCKoro 0o-
cnyxunsaHus obopynosanus (Maintenance Loop Signalling).

[ns BbINONIHEHWS BbiLLEYyKa3aHHbIX MPOLLeayp MeXay OKOHEYHbIMU YCT-
POMNCTBAMU UNU MEXAY OKOHEYHbIM 000pPYAOBAHMEM N YCTPOMCTBOM
ynpaBneHust KOHOEPEHUMAMU NN NPUBPATHUKOM OPraHu3yeTcs ynpae-
nsaowmi kaHan H.245. MNpu 9ToM OKOHEeYHOe 060pya0oBaHMe OOJIKHO OT-
KpbIBaTb OAMH (M TOMbKO OAMH) YNPaBASIOWMNI KaHan ans Kaxaoro co-
€[NHEHMS, B KOTOPOM OHO y4acTBYET. [lpyMeyaTenbHOo, 4TO TEPMUHATbI,
YCTPONCTBA YNpaBfeHnss KOHPEPEHUMSMU, LLSIO3bl U NPUBPATHUKU MO-
ryT y4acTBOBaTb OJHOBPEMEHHO B HECKOJIbKMX COEAMHEHUSX U, CNneno-
BaTeNIbHO, OTKPbIBATb HECKOJIbKO YNPaBSIOLLMX KaHAOB.

MepeHoc ynpasnstowen nidopmaummn H.245 ocyuiectensaercs npo-
TokosioM TCP no HyneBoMy IOrM4eckomMy kaHany, KOTOpbI Ao/XeH OblTb
NMOCTOSIHHO OTKPbITbIM C MOMEHTA OpraHm3aummn kaHana H.245 n Bnnotb
0o ero nukemnpaumn. CnegyeTt OTMETUTb, HTO HOPMaJibHbIE NPOLEaYPbI
OTKPbITUHA N 3aKPbITUA JIOMMYECKMX KaHasl0B, ON1CbIBaeMble B 3TON rna-
Be, 019 yNpaBJ/ieHUS HYNEBbIM JIOrMYECKNM KaHaIOM He NMPUMEHSIOTCS.

Mo ynpaenstowemy kaHany H.245 nepepatoTcst COOOLLLEHNS YeTbIPEX
KaTeropui: 3anpochkl, 0TBETbI, KOMaHAbl U UHAMKaUMK. MNony4ne coob-
LeHne-3anpoc, o6opyaoBaHMe OOJIKHO BbIMOMHUTL ONpenesieHHoe
nencTene nHemeasieHHo nepeaatb 06paTHo coobuleHne-oTBeT. MNony-
4yMB coobLLEHNE-KOMaHAY, 060pYyA0BaHME TakXKe A0JIKHO BbIMNOJIHUTL Or-
pefeneHHoe AencTBMe, HO OTBEYAaTb Ha KOMaHay He AokHO. CoobLye-
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HUE-UHANKALNS CIYXUT AJ19 TOro, 4To6bl MUHOOPMUPOBATL O YHEM-TNDO
rnonyyaTtensi, Ho He TpebyeT OT HEro HX OTBETA, HU KakmnX Obl TO HW ObINO
LENCTBUN.

Hwuxe B aTOM naparpade gaercsa Kpatkoe onrMcaHme OCHOBHBbIX MPO-
uenyp H.245, BbinonHAEMbIX B MPOLLEcce yrnpaBneHns norm4eckumm Ka-
Hanamu.

6.4.1 OnpepeneHue BeayLlero u BeaomMoro

Mpouenypa onpeneneHns BeayLLero v BeoMoro o06opygoBaHms nc-
Nonb3yeTcs A9 paspeLleHns KOHOINKTOB, BO3HUKAIOLLMX MEXAY ABYMS
YCTPOMCTBaMK Mpu OpraHn3daumn KoHOEepPEHUMmn, Korga BeayLuyim B Hen
MOXeT ObITb Nlob60oe N3 3TUX YCTPOIACTB, U MeXAyY ABYMS YCTPOCTBa-
MW, KOTOPbIE OAHOBPEMEHHO MbITATCH OTKPbITh ABYHAMNPABIEHHbIN /10-
rmyeckuii kaHan. Yctpomctea obmMeHmMBaloTCs coobLlieHnsmm master-
SlaveDetermination (punc.6.13), B none terminalType KOTOpbIX NOMeE-
LlaeTcs 3HaYeHne, COOTBETCTBYIOLLLEE TUMY JAaHHOIr0 060pya0BaHuUs (Tab-
nmua 6.3), a B none statusDeterminationNumber — cnyyariHoe 4ncno
13 nHTepeana [0 — (224-1)]. Beoywum ctaHoBUTCS 060pyaoBaHme, no-
MecTuBLLee 6onbluee ymcno B nosne terminalType, a npu coBnageHum
TMNoB 06opynoBaHus — 6onbluee ymcno B none statusDetermination-

Number.
OkoHeyvHoe OxoHevHoe
o6opynosaHme 1 060pyaoBaHme 2
MSD MSD
MSDAck MSDAck
(BeoyLiee) (Begomoe)
] ]

Puc. 6.13 TepBblii BapraHT onpeneneHns BeyLero
1 Begomoro o6opyaoBaHums

B oTBeT Ha nony4eHHble coobuleHns masterSlaveDetermination o6a
ycTponcTBa nepegaiot coobueHns masterSlaveDeterminationAck,
B KOTOPbIX Yka3blBAETCS, Kakoe 000pyA0BaHME ABNSETCS A1 JAHHOMO CO-
eONHEeHns BeayLyM, a Kakoe — BeaoMbIM. Npn aTom ntoboe obopynosa-
Hue ctaHpapTa H.323 pnomkHo 6blTb cNOocoBHO paboTaTb U B Ka4ecTBe
BEOYLLEro, U B KA4eCTBE BEAOMOIO.

CnenyeTt OTMETUTb, 4TO akTUBHbIM MC B KOHpEepeHLMN OOIKEH UC-
nosib3oBaTb 3Ha4YeHme 240. NMpr 3TOM B KOHPEPEHLMN MOXET ObITb TOJb-
KO OOVH aKTUBHbIN KOHTpoOAep. B xoae KOHMEPEHLMN aKTUBHbINA KOH-
Tponnep He OOJIKEH MEHSATLCS.
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Tabnuua 6.3 3HadeHus nons TerminalType
051 pasHbIX TUNOB 060pyA0BaHMS

Tun o6opynoBaHus 3HauyeHune B nose TerminalType
craHpapta H.323 TepmuHan Wnio3 | Npuepathik MCU

O6opynoBaHune, He
copepxauiee MC 50 60

O6opynoBaHue,

copepxauiee MC, Ho 6e3 MP 70 80 120 160
O6opynoBaHue,
copepxauiee MC - 90 130 170
n MP gns goaHHbIX

O6opynoBaHue,
copepxauiee MC - 100 140 180
n MP gnsa paHHbIX 1 peun

O6opynoBaHue,
copepxawtee MC n MP
ONS OAHHbIX, 019 peyn

1 onsa smaeonHdopmauum

- 110 150 190

CyuiectByeT BapuaHT npouenypbl Master-Slave Determination, npe-
OycMaTpuBalloLWMA COKpalleHMe Ymucna rnepegaBaemMbiX COOOLLEHNT
(puc.6.14).

OkoHeyHoe OkoHevHoe
o6opynosaHue 1 obopynosaHue 2,

MSD
MSDAck(Begomoe
MSDAck(BeayLLee)

Puc. 6.14 BTtopoi BapnaHT onpeneneHns BeayLLero
1 BEOOMOro o6opynoBaHms

B aTom BapunaHTe 060pynoBaHue, nepeaasLlee coobLleHe master-
SlaveDetermination v nonyymBsllee B 0TBET coobLleHe masterSlave-
DeterminationAck, nepenaet coobuieHne masterSlaveDetermina-
tionAck.

6.4.2 OOMeH gaHHbIMU O GYHKLIMOHAJIbHbBIX BO3MOXXHOCTSAX

O6opynoaHune ctaHgapta H.323, B 06Lwem cnyvae, cnocobHO npu-
HUMaTb U NepenasaTth Peyb, BUAEOUHDOPMALMIO M AaHHbIE. DTO O3HAYa-
eT, 4To o6opyaoBaHne 0ObIYHO COOEPXUT MPUEMHMK N NepenaTinK UH-
dopmaumn. Kak npasunno, yCTpomncTea NogaepXmnBarT HECKOJIbKO anro-
PUTMOB KOAMPOBAHUSA U AEKOAMPOBAHUS MHGOPMaLMN KaXA0ro Buaa,
KOTOpble NoapoOHO 06cyXaanuch B rmaee 3. 1515 CornacoBaHUs pexu-
MOB paboTbl NepefatoLLEe 1 NPUHMMAIOLLLEN CTOPOH NCMNOJIb3YETCS NPo-
uenypa, HasblBaemasi 0OMeHOM AaHHbIMK O PYHKLMOHANbHBIX BO3MOX-
HoCTaXx 060pynoBaHus (puc.6.15).
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OkoHevHoe OkoHeuvHoe
o6opyaosaxme 1 o6opyaosaHme 2

TerminalCapabilitySet

TerminalCapabilitySetAck

Puc. 6.15 O6MeH aaHHbIMU O PYHKLUMOHANBHbIX
BO3MOXHOCTSX 060pyL0BaHNS

TepmuHanbl o6meHmBatoTcs coobueHmsamm TerminalCapabilitySet,
B KOTOPbIX KaXObl U3 HUX YKa3bIBAET afirOPUTMbI, UCMONb3yeMble AN
O0EeKOANPOBAHUA NPUHVUMAEMOW N KOANPOBAHUA NepegaBaeMmon MHPop-
Mauun, TO eCTb PEXNMBI, B KOTOPbIX 000pYyA0BaHNE MOXET (MYHKLIMO-
HMPOBATb.

CnenyeT noa4yepkHyTb, 4TO 000pyAOBaHNE OOKHO yKasbliBaTk MOA-
OepXnBaemMble UM anropuTMbl AeKOAMPOBAHUSA NMPUHMMaeMOon NHPOP-
Mauuu, a nepenaloLLas CTopoHa A0JXKHA MCMOob30BaTh A1 KOANPOBa-
HUSA NepegaBaeMon MHGOPMAaLIMK TONbKO Te KOAEKU, KOTopble UMeeT
npuHUMalioLLaa ctopoHa. O6opyanoeaHme, KOTOPOe He yKasbiBaeT anro-
PUTMbI, UCMNOJMb3yeMble UM AN AeKOAVMPOBaHUSA MPUHMMaeMon MHGOP-
MaLuMm1, MOXET TONbKO NnepeaaBaTh MHbOoPMaLNIO.

Kpome Toro, o60opynoBaHne MOXET yKa3blBaTb PEXMMbI, KOTOPbLIE OHO
noaaepXmBaeT Npu nepenade nHGopmMaummn,  NPeaOCTaBASTb BO3MOX-
HOCTb BblOOpa pexxurmMa npmemMHol ctopoHe. O60pya0BaHMeE, He YKadbiBato-
Liee anropuTMbl, UCNONb3yeMblE OJ1 KOAMPOBAHUS nepeaaBaemMon H-
dopmaumn, He OCTaBNSET BO3MOXHOCTM BbibOpa NpuHMMatoLLLEel CTOPO-
He, HO OHO MOXET nepeaasaTtb MHGOPMALMIO, KOONPYS €€ B COOTBETCTBUM
C 1t0ObIM 13 aNIFOPUTMOB, NOAAEPXKMBAEMbIX MPUEMHOM CTOPOHOI. TakuMm
00pas3om, anropuTMbl, KOTOPbIE UCMONBL3YIOTCS AJ19 KOOMPOBaHMS nepe-
naBaemoii HpopMaLmn, ykasblBaTb He 0053aTeNbHO, U B CYLLECTBYIOLLIMX
npoaykTax IP-tenedoHnn, peannsoBaHHbIxX Ha 6a3e H.323, ons peyun v Bu-
neonHdopMaLmMm 0ObIMHO YKa3blBaKOTCS TOJILKO anropUTMbl, KOTOPbIE UC-
NONb3YIOTCA AJ15 AEKOAVNPOBAHUS NPUHUMAEMON MHDOPMaLNN.

B coobuieHne TerminalCapabilitySet Bkiouaetcs none capabili-
tyTable — Tabnnua GyHKLUMOHANBHbLIX BO3MOXHOCTEN, ae KaxaoMy an-
ropuTMy KOAMPOBAHUS/0EKOAMPOBAHNS MPUCBOEH NOPSAKOBbLIN HOMED.
Hanpumep, BO3MOXHOCTY NpremMa peveBoir MHpopmMauum, 3aKkoauposaH-
Hom no anropntmy G.723.1, cOOTBETCTBYET HOMEP 1, BO3MOXHOCTN Npme-
Ma pevyeBon nHpopmMarmm, 3akoampoBaHHor no anroputmy G.728, — Ho-
Mep 2, BO3MOXHOCTU NpremMa BUAEOCUTHANOB, 3aKOAMPOBAHHbIX MO ar-
roputmy H.263, — Homep 31 T. A.

YkasaHHble NopsiaKoBble HOMepa 06 beANHSAOTCS B CIINCOK anbTepHa-
TMBHbIX pexurmoB alternativeCapabilitySet. O6opynoBaHne MoxeT nc-
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NMoJib30BaThb OO0 (HO TONLKO OAMH) N3 PEXUMOB, YKa3aHHbIX B CMICKE.
Hanpumep, cnncok anbtepHaTuBHbIX pexumoB {G.711, G.723.1, G.728}
O3HayaeT, 4To 060opyaoBaHMe MOXeET GYHKLUMOHMPOBATL B /I0O0M 13 yKa-
3aHHbIX PEXMMOB 06pabOoTKKM PeyUn, HO TOJIbKO B OHOM.

B cBolo o4epenb, anbTepHaTMBHbIE PEXNUMbI 00beANHAOTCSA B HAOO-
pbl 0AHOBPEMEHHO BO3MOXHbIX PEXUMOB QYHKLMOHMPOBaHMS simulta-
neousCapabilities. Hanpumep, Habop 0aAHOBPEMEHHO BO3MOXHbIX pe-
>XMMOB, COAEPXKALLMIA CNNCOK aNlbTEPHATMBHbIX PEXNMOB 06pabOoTKN BU-
neoviHdopmaumm {H.261, H.263} 1 cnncok anbTepHaTUBHbIX PEXMMOB
0b6paboTku peveon nHpopmauumn {G.711, G.723.1, G.728}, o3Ha4aeT, 4To
0b6opynoBaHME MOXET MCMONb30BaTh JIIOO0M N3 YKa3aHHbIX anrOpUTMOB
KOANPOBaHMS BUAEOMHOOPMALIMN COBMECTHO C NI0ObIM U3 CNMcKa anro-
PUTMOB KOAMPOBAHMS PpeyeBov nHpopmMaLmmn.

Lpyroi npumep: Habop 0AHOBPEMEHHO BO3MOXHbIX PEXMMOB, COAEP-
Xallumii ABa cnmcka abTepHaTUBHbIX PEXMMOB 06paboTkm BUAEOHDOP-
Mauum {H.261}, {H.261, H.263} 1 0auH CNMCOK anbTePHATUBHBIX PEXU-
MoB 00paboTkm ayamonHpopmaumn {G.711, G.723.1, G.728}, o3HavaerT,
4yTO 0OOpYAOBaHNE MOXET OAHOBPEMEHHO NCMNOJIb30BaTh ABa alirOpUT-
Ma KoAMpOoBaHus BuaeonHdopmaunu (nepsbii — H.261, BTopon — H.261
nnun H.263) 1 oanH anroput™M gekoampoBaHus peun (nmoo G.711, nmbo
G.723.1, nn60 G.728).

®dyHKUMOHaNbHbIE BO3MOXHOCTU TEPMMHANA ONUCHIBAOTCSH HABOPOM
neckpuntopos (capabilityDescriptor), kaxabiin N3 KOTOPbIX COCTOUT N3
ofHOro Habopa 0AHOBPEMEHHO BO3MOXHbIX PEXMMOB DYHKLIMOHUPOBA-
H1s1 060pynoBaHMA U HOMepa AeckpunTopa (capabilityDescriptorNum-
ber). Ecnu npu o6meHe JaHHbIMU 0 GYHKLIMOHAJIbHBIX BO3MOXHOCTSAX
obopynoBaHue ykasbiBaeT 6osiee HeM ONH OECKPUMTOP, TO 3TO O3HAaYa-
€T, 4To 060pyJ0BaHME NOAOEPXKMBAET HECKOJLKO PEXUMOB PYHKLMOHM-
poBaHus. Hanpumep, Hannydme B coobueHnn TerminalCapabilitySet
ABYX 0EeCKPUNTOPOB: MEPBOro — Kak 1 B npeablayLliemM npumepe, T.e.
{H.261,H.263} n{G.711, G.723.1, G.728}, aBTOporo — {H.262} n {G.711},
03HayaeT, 4To 06opyaoBaHME, KDOME OMMCAHHOIO BbILLE PEXMMA, MOA-
nepxveaeT 06paboTky BMaeomHdopMaLmm, 3aKkoanpoBaHHOW Mo anro-
putMy H.262, coBMecTHO ¢ 06paboTKoW peyn, 3aKoANPOBaHHOM No Me-
Hee CNOXHOMY, N0 CPAaBHEHUIO C OCTaIbHbIMU, aNrOPUTMY KOAMPOBAHUS
G.711.

3amMeTuM, 4TO PYHKUMOHAIbHblE BO3SMOXHOCTU 000pYyA0BaHUS, He
onpepeneHHble pekomeraauyen ITU H.245, moryT ObITb yKa3aHbl B NoJie
nonStandardParameter.

Ob6opynoBaHne MoXeT B Jiloboe Bpems rnepenatb coobuieHne Termi-
nalCapabilitySet ¢ neckpuntopom, no6aBNAOLWMM HOBbIE (PYHKLINO-
HasbHble BO3MOXHOCTU, UK C AECKPUMNTOPOM, 06eCneynBatoLLMM UCKITIO-
YyeHVe HEKOTOPbIX M3 paHee ykasaHHbIX BO3MOXHOCTeN. JTloboe obopy-
noBaHue ctaHgapTa H.323 gomkHo Bkto4aTb B coobLieHne Terminal-
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CapabilitySet, no kpaiiHein mepe, oaviH aeckpuntop. NcknoyeHne co-
ctaBngaet coobuieHne EmptyCapabilitySet (nyctoin Habop dyHKumoO-
HaJIbHbIX BO3MOXHOCTEI), KOTOPOE NCMOJIb3yeTCs AN peanMaaunm oo-
NMONHUTENIbHBIX BO3MOXHOCTE CUCTEMBI.

O6opynoBaHMe, KOTOPOE MOS0 OT APYroro o6opyaoBaHMsa coob-
weHve TerminalCapabilitySet, moxeT noaTBepamTb €ro Nosly4yeHme ne-
penayeii coobueHns TerminalCapabilitySetAck.

Mpwn nony4yeHnn coobLLEHNSI C HEKOPPEKTHBIM HABOPOM BO3MOXHO-
cTeln obopynoBaHue oTeedaeT coobuieHem TerminalCapabilitySetRe-
ject. Npun cpabaTbiBaHUKM TaliMepa, 3anyLeHHOro nocne oTnpaBkKu CO-
o6wweHusa TerminalCapabilitySet, o6opynosaHue, ero nocnasluee, rne-
penaet coobuieHmne TerminalCapabilitySetRelease.

6.4.3 OTKpbITHUE n 3aKpbITUE JIOTUYECKUX KaHaNoB

Nudopmaums, nepegasaemasi UICTOYHUKOM K OAHOMY Uiy 6onee npu-
eMHVKaM B CeTsX, 6a3mpytoLLmxcs Ha pekomeHnaaummn H.323, nepeHocuTcs
Mo IOrMY4ECKUM KaHanam, KOTopble NOEHTUDULMPYIOTCH YHUKANTbHBIM A8
KaXxaoro HanpaeneHns nepeaayv HOMepPOM KaHana.

Pekomenpauyein H.245 npeaycMoTpeHa BO3MOXHOCTb OTKPbITUSA J10-
rMYecKnx KaHanoB ABYX BUAOB: OAHOHANpPaBieHHbIX (uni-directional), T.e.
OTKPbIBAOLLIMXCA B HANPaBeHUM OT MICTOYHMKA K MPUEMHMKY MHDOpMa-
ummn, n ayHanpasneHHbIx (bi-directional), oTKpbIBalOLWMXCS Cpa3y B ABYX
HanpaBneHUsX — 0T UCTOYHMKA K MPUEMHUKY MHDOPMaLMKM U B 0OpaTHOM
HanpaBfieHUN.

OpHoHanpaBfieHHbIE IOrMYeCcKre KaHasbl OTKPbIBAOTCS NPY MOMOLLN
npoueaypsbl Uni-directional Logical Signalling (pnc.6.16).

OkoHeyHoe OkoHeuvHoe
o6opyaosaxme 1 o60pyaoBaHme 2

OpenLogicalChannel

OpenLogicalChannelAck

Puc. 6.16 Tpouenypa OTKPbITUS OAHOHAMNPABAEHHbIX JIOTMYECKNX KaHANO0B

B TpeboBaHMm OTKpPbITL IorMyecknii kaHan openLogicalChannel o6o-
pyOoBaHue ykasbiBaeT Bua MHdopmMaLmn, KOTopbIi OyaeT nepenaBaTbecs
Mo 3TOMYy KaHasy, 1 anropuTtM KoamposaHusa nidopmaumn. Ecnu nornye-
CKWI KaHan npeaHasHavyaeTcs aas nepeHoca peyn nnv smgeonHdopma-
MM, ynakoBaHHOM B NakeTbl paCCMOTPEHHOr0 B rnaee 4 npoTtokona RTP
(Real Time Protocol), To B coobuieHne openLogicalChannel gonxeH
BktovaTbea napameTp mediaControlChannel c ykasaHnem TpaHcnopT-

12. B.C. lonbawTeinH
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Horo agpeca kaHana npotokona RTCP (Real Time Control Protocol), npw
MOMOLLIM KOTOPOIro BeAEeTCs KOHTPOAb nepenayn RTP nakeTos.

O6GopynoBaHme, NONYYUBLLEE 3aNPOC OTKPbITb IOMMYECKNI KaHan ans
rnpuemMa gaHHbIX, BUO, KOTOPbIX HE NOOOePXNBAETCH NN HE PaCNO3HaH,
OOJ/MKHO OTBETUTL coobuieHnem openLogicalChannelReject. Nonyye-
HMe KOppekTHoro coobuieHnsa openLogicalChannel o6opynoBaHue
OOJMKHO NoaTBepaAnTL coobueHrem openLogicalChannelAck.

Ecnn nornyecknin kaHan OTKpbIBAETCA AJ1s1 NepeHoca peyu Uin BUAEO-
nHdopMaLmn, TO MPUHUMAIOLLAS CTOPOHA YKa3bliBAET B NapaMeTpe me-
diaTransportChannel coo6iweHns openLogicalChannelAck TpaHc-
NOPTHBIV aApPeC, Ha KOTOPbIN NepeaatoLLas CTopoHa AoJKHA NepeaaBathb
RTP naketbl, a B napametpe mediaControlChannel, — TpaHCNOPTHbIN
agpec kaHana RTCP.

Mpwn OTKPLITUN KaHANOB A/ Nepeaayn AaHHbIX, HANpPUMeEpP oas Npu-
noxenwnii T. 120 napameTp mediaControlChannel B coobLueHnsix open-
LogicalChannel n openLogicalChannelAck oTcyTcTBYET.

Korpa obopynoBaHue oTKpbIBaeT OAHOHAMNPAB/IEHHbIA NTOrMYECKUI
KaHas, To, 4ToObl OpraHn3oBaTh OyMEKCHYI0 CBA3b, BCTPEeYHOoe 06opy-
[OBaHKE TakXKe J0/IKHO OTKPbITb OAHOHAMNPaB/IEHHbIN KaHa B 0OpaTHOM
HarnpasneHnn, NCMoNb3ys O/ 3TOro BblleonucaHHyo npoueanypy Uni-
directional Logical Signalling.

Ons nepenaqv peuv unuv BuaeomHdopmMaLmMm, Kak npasuso, oTkpbisa-
€TCA 0HOHAaMNPaBEHHbIN KaHaN OT UCTOYHUKA K MPUEMHUKY MHOpMa-
LUK 1, HE3aBMCUMO, KaHan B 06paTHOM HanpasneHuu. NMoaTomy aonyc-
KaeTcs aCUMMETPUYHbIN PEXNM paboTbl, KOraa B pa3HbiX HANpPaBiIeHUsX
nepenaqn oTKPbIBAETCA pa3HOe KOMMYECTBO KaHasIoB U UCMOMb3YTCH
pasHble anropuTMbl KOAMPOBAHUA HDOPMALMK OAHOMO M TOMO Xe BUAa.

Ecnn npnemHas ctopoHa cnocobHa padboTaTb TONIbKO B CUMMETPUY-
HOM peXnMe, OHa MOXeT yKa3aTb Ha 3TO OrpaHmnyeHmne npu BbINMoJIHEHNN
npoueaypbl Capabilities exchange.

CnenyeT OTMETUTb, 4TO NPSIMOW 1 0OPATHbIV KaHas bl HE A0KHbI UMETb
OVH N TOT Xe HOMepP, TaK KaK HOMepa J1orm4eCknx kaHajaoB npmnceanBa-
IOTCS HE3AaBMCUMO [AJ151 KaXXA0ro HanpaeneHus nepegayun. Kpome toro,
0N NPSIMOro 1 06paTHOro NIOrMYECKMX KaHAN0B, OTHOCALLIMXCS K OOHOM
RTP-ceccuu n nmerowmx ognH 1 ToT Xe naeHTndmkaTop ceccum (ses-
sionlD), oTkpbIBaeTca ToNbko oaviH kaHan RTCP.

B HekoTOpbIX ciyyasx, Hanpumep, oas ooMeHa AaHHbIMKW MO NPOTOo-
kony T.120, o6opynoBaHme, MHALMMPYIOLLEE Tako 0OMEH, JOJIKHO OT-
KpbIBaTb cpasy 1 NPSMON, 1 00paTHbI KaHanbl. lenaeTcs 9T0 ¢ NOMO-
wpto npouenypsl Bi-directional Logical Signalling, koTopas npaktnieckm
MAOEHTUYHA BblLLeonuncaHHom npoueaype Uni-directional Logical Signal-
ling v Takke NpegycmaTpreaeT 0OMeH coobLLeHnsMn openLogicalChan-
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nel n openLogicalChannelAck. [lo6aBnsieTcs coobuieHre — openLog-
icalChannelConfirm, — koTopoe nepegaeTcs B OTBET Ha coodOLleHne
openlLogicalChannelAck v noaTBep>XAAET, YTO ABYHAMNPaBIEHHbIN J1O-
rMYEeCKUI KaHasn OTKPbIT (CM. CLLeHapuii Ha puc.6.17). 3aMmeTnm, 4To ecnum
npoueaypa Uni-directional Logical Signalling ons opraHmsaumm oynnekc-
HOW CBA3M OOJIKHA BbINOSIHATLCA ABa pasa, To npouenypa Bi-directional
Logical Signalling BbINONHAETCSA TOJIbKO OAMH pPas.

OkoHeyHoe OkoHeuvHoe
o6opyaosaxme 1 o60opyaoBaHme 2

OpenLogicalChannel
OpenLogicalChannelAck
OpenLogicalChannelConfirm

Puc. 6.17 Tpouenypa OTKPbITUSA ABYHANPABAEHHOIO IOFMYECKOro KaHana

3aKkpbITVe NOrMYeCKNX KaHanoB MOXET MPOU3BOAMNTLCSA C MOMOLLbIO
npoueaypbl CloseLogicalChannel, Ho oHa ncnonb3yeTcs, B OCHOBHOM,
ONs1 NoAAePXKM NPeoCTaBeHNS A0MNONHUTENbHBIX YCIYT, B MEPBYIO O4Ye-
penp, — NepeBoga B pexnM yaep>xxaHms. nsg HopManbHOro paspyLlieHns
COeaVHeHUst CTOPOHbI 0OMeHMBatoTCs coobLeHnsaMm endSessionCom-
mand. [Nocne o6mMeHa 3TMI COOOLLEHMSIMM 3aKPbIBAIOTCS HE TOJTbKO J10-
rmyeckme kaHasnbl, HoO U ynpasnsoLwni kaHan H.245.

6.4.4 BbiGop pexuma o6padboTkmn nHpopmauumn

OkoHe4vHoe 0b6opynoBaHme B xode npouenypsl Capabilities exchange
MOXeT 00bSABUTb NOAAEPXNBAEMbIE M PEXUMbI Nepeaadn nHdpopma-
ummn. BcTpeyHoe o6opyaoBaHme, NoJly4MB CIMCOK BO3MOXKHbBIX PEXMMOB
nepepaym nHdopmMaummn, MOXeT, nepenas coobuieHre requestMode,
3anpocuTb nepegadvy B 04HOM U3 3TUX PEXMMOB. YCTPONCTBO, NOJIy4nB-
wee coobuleHne requestMode, 00KHO, €CNM 3TO BO3MOXHO, BbIMOJI-
HUTb coaepxalleecs B Hem TpeboBaHue (puc.6.18). ObopynoBaHue, He
XenaroLee HaxoAUTbLCS Mo, KOHTPOJIEM APYroro 060pyA0BaHMS B HaCTuU
BblGOpa pexunma nepegayin MHGopmMaumm, MOXeT NPOCTO He ykadbiBaTb,
Kak1uM cnocobom oHo ByOeT ee nepenarathb.

OkoHeyvHoe OxoHevHoe
o6opynosaHme 1 060pyaoBaHme 2

RequestMode
RequestModeAck

Puc. 6.18 Bbibop pexurma 06paboTkm nHbopmaLmm
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TepMuHanbHOe 060pyaoBaHKe, yHacTBYOLLLEE B KOHPEPEHLMN U NO-
NyyuBLLEE OT KOHTponepa KoHdepeHunii coodbleHrne multipointMo-
deCommand, 0OKHO BbINOJHATL TPEOOBaHMS, COAEPXALLMNECS B CO-
obuieHmsax requestMode, ecnu 911 TpeboBaHNA He BbIXOOAT 3a Npe-
nenbl BO3MOXHOCTEN o0bopyaoBaHus. lNMpumedaTenbHo, 4TO B LEHTpa-
NIN30BaHHbIX N AELEHTPaIN30BaHHbIX KOHPEPEHUMSAX, BCe COODLLEHNS
requestMode, nepenaBaemMble TepMUHANaMM, NOCTYNAOT HA KOHTPOJT-
nep KoH@EepeHuUmMii, 1 OH NPUHUMAaET peLleHne, yooBNeTBOPUTb Mony-
YyeHHble TPeOOoBaHUS U HET.

B Tabnuue 6.4 npueeneHbl cooblueHnsa H.245, koTopble obopynoBa-
Hue ctaHgapTa H.323 06sa3aHo npuHuMaTh U NnepenaBaTh, a Takxke He-
obs3aTenbHble U 3anpeLLeHHble coobLleHnsa H.245. MpuHaB Hepacno3Ha-
BaemMoe cooOlLeHne, obopyanoBaHue H.323 nomkHO nepenaTb B OTBET
coobuieHune functionNotSupported. CnenyeTt oTMeTUTb, HTO ONMCaHne
Hanbosee 4acTo UCMNOJIb3YEMbIX COOBLLEHWI ObINO NMPUBEAEHO B AAHHOM
naparpade.

Tabnuua 6.4 Ynpasnswowme coobuieHms H.245

CoobuieHuns H.245 Mpuem Mepepaya
Determination M M
Determination Acknowledge M M
Determination Reject M M
Determination Release M M
Capability Set M M
Capability Set Acknowledge M M
Capability Set Reject M M
Capability Set Release M M
Open Logical Channel M M
Open Logical Channel Acknowledge M M
Open Logical Channel Reject M M
Open Logical Channel Confirm M M
Close Logical Channel M M
Close Logical Channel Acknowledge M M
Request Channel Close M (6]
Request Channel Close Acknowledge (0] (0]
Request Channel Close Reject (0] M
Request Channel Close Release 0] M
Multiplex Entry Send He paspeweHo | He paspelieHo
Multiplex Entry Send Acknowledge He paspeweHo | He paspeweHo
Multiplex Entry Send Reject He paspeweHo | He paspewieHo

Multiplex Entry Send Release He paspeweHo | He paspeweHo
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Request Mode

Request Mode Acknowledge

Request Mode Reject

Request Mode Release

Round Trip Delay Request

Round Trip Delay Response

o] k4 [o] [e] k4 K=
4[] 4 9 (e (@)

Maintenance Loop Request

System Loop

He paspelleHo | He pa3pelueHo

Media Loop

Ob6A3aTeNbHO TOMBKO A1 L0308

Logical Channel Loop

He paspelleHo | He pa3pelueHo

Maintenance Loop Acknowledge

Maintenance Loop Reject

Maintenance Loop Command Off

Terminal List Request

Drop Terminal

Make Me Chair

Cancel Make Me Chair

Enter H.243 Password

Enter H.243 Terminal Id

Enter H.243 Conference ID

Request Terminal ID

Terminal ID Response

MC Terminal ID Response

Enter Extension Address

Enter Address Response

Terminal List Response

Make Me Chair Response

Conference ID Response

Password Response

Send Terminal Capability Set

Encryption

Flow Control

End Session

Equalize Delay

Zero Delay

Multipoint Mode Command

Cancel Multipoint Mode Command

Video Freeze Picture

Video Fast Update Picture

Video Fast Update GOB

Video Fast Update MB

Video Temporal Spatial Trade Off

OIZIZIZ|IZIZIZ10|0|Z |0 |ololo|o|olo|o|o|o|o|o|o|olo|o|o|Z|o|o
(o] [o] o] [e] [e] (o] [e] (o] [o] k4 (o] [o] i4 o] [e] (o] (o] [e] (o] [¢] [e] (o] [o] [e] (o] [e] [e] (o] [e] (o] k4 (6]
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Video Send Sync Every GOB

Video Send Sync Every GOB Cancel

Terminal ID Request

Video Command Reject

Make Me Chair Response

Broadcast My Logical Channel Me

Cancel Broadcast My Logical Channel Me

Make Terminal Broadcaster

Cancel Make Terminal Broadcaster

Send This Source

Cancel Send This Source

Drop Conference

Communication Mode Command

Communication Mode Request

Communication Mode Response

Function Not Understood

Function Not Supported

Logical Channel Active

Logical Channel Inactive

Multipoint Conference

Cancel Multipoint Conference

Multipoint Zero Comm

Cancel Multipoint Zero Comm

Multipoint Secondary Status

Cancel Multipoint Secondary Status

Video Indicate Ready to Activate

Video Temporal Spatial Trade Off

Video Not Decoded MBs

SBE Number

Terminal Number Assign

Terminal Joined Conference

Terminal Left Conference

Seen By At Least One Other

Cancel Seen By At Least One Other

Seen By All

Cancel Seen By All

Terminal You Are Seeing

Request For Floor

Vendor Indications

MC Location Indication

Jitter Indication

(o] 4 (o] [o] o] [o] [e] [e] [e] [e] [e] k4 [e] [e] [e] [e] [e] (o] (o] (o] 4 4 [o] [o] 4 k4 [¢] [e] k4 [e] [e] [e] [e] [e] [e] [e] [¢] (o] (0] (o] [©)

(o] (o] [o] (o] o] [o] [e] [e] [¢] [e] [e] [¢] [e] [e] [e] [e] [e] (o] (o] (o] [e] [o] (o] (o] k4 k4 [¢] [e] [¢] [e] [e] [¢] [e] [e] [e] [e] [o] (o] [¢] (o] [©)

H.223 Skew Indication

He paspeweHo

He paspeweHo

H2250MaximumSkewIndication 0] M
New ATM Virtual Channel Indication He paspeweHo | He pa3peweHo
User Input M (0-9, *un #) | M (0-9, * n #)
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6.5 Anroputmbl yctTaHoBReHUs, NoaaepPXaHuUs
W paspyLUeHus CoeauHeHUs

Mpouenypa ycTaHOBNEHUS, MOOAEPXKAHNS N PA3PYLLUEHNS COeaNHe-
HUI B IP-ceTu c ucnonb3oBaHMeM cemelicTBa npoTokosos H.323 Ha cTpa-
HULAX 3TOW KHMIM 0bCcyXaanach yxe ABaxabl, B rnasax 1 1 2, ¢ pa3Homn
CTeneHbto getanm3auun. Tenepb, BOOPYXUBLUMCb MaTepuanamMmin rnas 4,
51 6, nopa npoao/IXnTb 3Ty LENoYKy nocriegoBaTebHbIX MPUOIMKEHUIA
1 PacCMOTPETb afirOPUTMbl YCTAHOBIEHUS, NOAAEPKAHUS 1 pa3pyLUEHNS]
coeanHeHuii no npotokony H.323 6onee noapobHo.

B cuny BaXXHOCTM 3TUX aNirOPUTMOB aBTOPaM XOTeNOCb Obl COXPaHUTb
JIErKOCTb BOCMPUATUSA MaTepuana. [1oaToMy OHU NPUHSAIN peLLeHne pac-
CMOTpPETb Hanbosee 4YacTo NPUMEHsIEMbIE Ha MPaKTUke Npumepbl 6a30-
BOr0O coeaMHeHus B ceTu, basnpytoLeiics Ha pekomeHaaummn H.323. B ka-
yecTBe NPUMEPOB B3AThI ClTyHau:

® BbI3bIBAEMbIM N BbI3bIBAIOLLNI NONL30BATENN 3aPEerncTpupoBaHbl
B OHOM 1 TOM XE€ MNPUBPaTHUNKE, KOTOPbLIN MapLIPYTU3NPYET CUTHASb-
HYIO 1 YNPaBASoLLYIO MHDOPMALNIO;

® BbI3blBAEMbIV 1 BbI3bIBAIOLLLMI MOSL30BATENN COSANHAIOTCH HEmno-
CpPencTBeHHO ApYr C APYroM, NPUBPAaTHUK B CETU OTCYTCTBYET.

Mpexae yem paccMaTpmBaTth 3TK ABa CLLEHAPUs, OTMETUM, YTO B 00-
LeM cliyqae anropuTMbl YCTAHOBMIEHUS, MNOAOEPXAHUSA N Pa3pyLLEeHNs
coeanHeHn no H.323 BkntoyatoT B cebs cneayouime dpasbl:

e @dazaA. YcTaHOBNEHME COEANHEHUS,

e @azaB. OnpegeneHve Beayllero/BegoMoro o60opyaoBaHms 1 0OMeH
OaHHbIMUN 0 PYHKLMOHAJIbHbLIX BO3MOXHOCTSX;

e a3zaC. YcTaHOBMEHNE ayaAMOBN3YasbHOM CBSA3M MEXY Bbl3blBAOLLIM
1 Bbl3blBaeMbIM 060pyA0BaAHNEM;

e ®asaD. MI3ameHeHMe Nonockl NponyckaHusl, 3anpoc TEKYLLEro COCTOSA-
HMSA 000pyaoOBaHUS, coO3aaHMe KOH(pepPEHLUMIA 1 obpaLleHne K AoMNos-
HUTENbHBIM yCNyram;

e &asaE. 3aBepLueHne coeguHeHUS.

6.5.1 Ba3oBoe coeguHeHUe C yHacTUEeM NpUBPaATHUKA

CueHapuii 9Toro nepBoro ciay4vas npueeaeH Ha pnc.6.19. BruisbiBato-
wee obopyaoBaHue nepenaeT coobuieHmne ARQ ¢ alias-agpecom Bbi3bl-
BaeMoro aboHeHTa, B OTBET Ha KOTOPOE NPMBPATHMK NepeaaeT coobule-
Hue ACF c yBeOMMIEHMEM, YTO MMEHHO OH OyOeT MapLIPyTU3NPOBaTb
curHanbHble coobuenus (Gatekeper routed call signaling), n ¢ ykazaHu-
€M TPaHCMNOPTHOro agpeca CBOero CUrHanbHoro kaHana. Zjanee Bbl3bl-
BatoLLee 060pygoBaHMeE NepeaaeT Ha 3TOT TPAHCMNOPTHbIM aapec 3anpoc
coeanHeHus Setup. NMpuBpaTHUK NepeckinaeT coobLeHne Setup BbI3bl-
BaeMoMy 060pya0BaHMIO U NepeaaeT Bbi3blBalOLWLEMY 000PYA0BaHUIO
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coobueHue Call Proceeding, o3Havatollee, 4To nostly4eHHoM nHdopma-
UMM JOCTaTOYHO AN 0OCNY>XKMBaAHMS NOCTYNMUBLLErO Bbl30oBa. Bbi3biBae-
Moe 0bopyaoBaHKMe Takke oTBevaeT Ha Setup coobuieHmem Call Proceed-
ing. Ecnn o6opynoBaHne nmeeT BO3MOXHOCTb MPUHSTL BbI3OB, OHO MNe-
penaet 3anpoc gonycka k pecypcam cetnn ARQ, Ha KOTOPbI NpMBPaTHUK
MOXET 0TBeTUTb NoaTBepxaeHnemM ACF nnm otka3om B I0MNYCKeE K pecyp-
cam ceTn ARJ. B nepBoM cny4yae Bbi3blBaeMoe 000pyaoBaHue nepenaet
coobueHune Alerting, 1 NpyBpaTHUK MapLUPYTU3UPYET ero K Bbl3blBato-
Lemy o6opyaoBaHmMIO. BbidbiBaeMoOMy NMosib30BaTESNO NOAAETCS BU3Yyaslb-
HbIA UM aKyCTUYECKUIA CUTHAN O BXOASLLIEM BbI3OBE, @ Bbl3bIBAOLLLEMY
[AeTCcs MHOWKALMSA TOro, YTO Bbi3bIBAEMbI NMONIb30BATESb HE 3aHAT U EMY
noJaeTcs BbI3bIBHOM curHan. Npu oTka3e B OMNyCKe K pecypcam CeTu
Bbl3blBaeMOe 000pyaoBaHMe 3aKpblBAET CUIHAJIbHbIA KaHan nyTem ne-
penayun npmBpaTHMKY coobLueHnsa Release Complete.

[Mocne TOro Kak Bbi3blIBaeMbI NOJIb30BATESb NMPUMET BXOOSLLNN Bbl-
30B, NpMBPATHUKY nepegaeTcsa coobuieHmne Connect ¢ TPAHCMOPTHbLIM
agpecoMm ynpasnsoulero kaHana H.245 Bbi3biBaeMoro o60opyaoBaHus.
MpunBpaTHUK 3aMeHSET 3TOT agpec TPaHCMOPTHbIM agpecoM CBOEro
ynpaensiowero kaHana H.245 n nepecobinaet Connect Bbi3biBaloOLLEMY
obopyaoBaHuIo, NMOCIE Yero OTKPbIBAETCH yrnpaBnstoLwmii kaHan H.245.

YT106bl YCKOPUTb OTKPLITUE PA3roBOPHOI CECCUN, YNPaBAAIOLLWIA Ka-
Ha MOXEeT ObITb OTKPbIT BblI3bIBa€MbIM oGopyp,osaHmeM rnocne nony4ye-
HUS coobLLEeHNs Setup C TPaHCNOPTHLIM a4 PECOM YNPaB/SIOLLEro KaHa-
na H.245 Bbi3biBatoLWero 060pynoBaHmsa UM NpmMBpaTHMUKA, U Bbi3bl-
BaloLLMM NoJib30BaTesieM nocre nony4deHus coobuieHums Call Proceeding
nnun Alerting, cogep>aulero TpaHCNOPTHbIN aapec ynpaBaaoLLLEro kaHa-
na H.245 Bbi3biBa€MOro rnonb3oBaTeNns Uim npuBpaTHUKa.

Mocne oTkpbITUS yNpaensoLwero kaHana H.245 HaunHaeTcs 0OMeH faH-
HbIMW O PYHKLIMOHASIbHBIX BO3MOXHOCTSX 060pyaoBaHus. B paccmatpu-
BaeMOM HamU Ciyqae BCe ynpasnsioLe coobLLeHns, nepenaBsaemMble OT
OLLHOIrO OKOHEYHOro 060pYyAOBaHMS K APYrOMY, MapLUPYTU3VPYIOTCS Npu-
BpaTHUKOM. TepMuHasbl obMeHmBaoTcsa coobleHnsimn TerminalCapa-
bilitySet, B KOTOPbIX yKka3bIBAOTCS BO3MOXHbIE anropUTMbl 4EKOANPOBA-
HUS NpyHUMaemMon nHdopmaumn. Cnenyet OTMETUTb, YTO COOOLLEHME
TerminalCapabilitySet nomkHO 6bITb NEpPBLIM COOOLLIEHMEM, NEepeaaBae-
MbIM MO ynpaensioLemy kaHany. O6opyaoBaHue, NpUHSBLLEE COOOLLEHNE
TerminalCapabilitySet ot gpyroro o6opynosaHunsi, NOATBEPXOAET €ro
nony4eHne nepegaden coobleHnsa TerminalCapabilitySetAck.

3aremM nHnumMnpyeTca npoueaypa onpeneneHns sBeayLero/seaomo-
ro obopynoBaHusl, HeoOxoammMas ass pa3peLleHns KOHPINKTOB, BO3HU-
KaloLWmMx Mexay ABYyMS YCTPOMCTBaMU Npu opraHnsauym KoHdepeHuum,
koraa o6a OHM MOryT OblTb aKTUBHBIMUW KOHTPOJIIEPaMM KOHDEPEHLINIA,
WM mMexay ABYMS YCTPOMCTBaMU, MbiTAOWUMNCA OAHOBPEMEHHO OT-
KpbITb ABYHaMNpaB/ieHHbIe JIorMyeckre KaHasnbl. B xoge npouenypbl yCcT-
poiicTBa 06MeHmBatoTcs coobuleHnamu masterSlaveDetermination.
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OkoHevHoe
obopyaosaHue 1
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B oTBeT Ha nonyyeHHble coobLeHns masterSlaveDetermination o6a
yCTpoOMcTBa nepenatoT coobuieHns masterSlaveDeterminationAck,
B KOTOPbIX YKa3bIBAETCS, KaKOe N3 3TUX YCTPONCTB ABNSIETCA A1 JaHHO-
ro COeINHEHS BeAyLMM, a Kakoe — BEA0MbIM.

HanomHuMm, 4TO BO3MOXEH cueHapuii npouenypsl Master-Slave De-
termination, npeaycmaTtpuBaloLLMii COKpaLLEeHME KOMYecTBa NnepenaBae-
MbIX cO00OLLEeHNI: obopynoBaHme, nepenasllee coodlleHne master-
SlaveDetermination v nony4mBluee B 0TBeT coobLLeHe masterSlave-
DeterminationAck, nepenaet coobuieHne masterSlaveDetermina-
tionAck.

Mocne o6MeHa JaHHbIMU O PYHKLMOHaNIbHBIX BO3MOXHOCTSX 1 ornpe-
JeneHns Benywero nu BegoMoro o60pyaoBaHMs MOXET BbIMOJIHATLCS
npoueaypa OTKPbITUS OAHOHAMNPAaBIEHHbIX IOFMYECKUX KaHanoB. B Tpe-
OOBaHUW OTKPbITb IOFMYECKMIA KaHan (B HalleM cllydae — NpsiMoi 1oru-
yeckuii kaHan) openLogicalChannel o60pynoBaHue yka3biBaeT BUA, UH-
dopmaumm, KoTopbli ByaeT nepenaBaTbCs Mo 3TOMY KaHasly, v anroputm
KoamMpoBaHus. B Hallem cnydae normyecknii kaHan npeaHasHavaeTcs ans
nepeHoca peyn, NnoaTomy B coodbLieHne openLogicalChannel Bkntoya-
etca napameTp mediaControlChannel ¢ ykazaHnem TpaHCMOPTHOro
agpeca kaHana RTCP, npy noMoLm KOTOPOro Npon3BOANTCSH KOHTPOIb
nepenaym RTP nakeToB. B oTBeT Ha coobuieHre openLogicalChannel
obopynoBaHuMe O0/KHO nepedatb noareepxaeHne openLogicalChan-
nelAck, B KOTOPOM yKa3bIBaeTCHA TPAHCMNOPTHbLIN aapec, Ha KOTOPbIN Ne-
penarouLen CTopoHe cnenyet nocbinnate RTP nakeTol, a Takke TpaHCcnopT-
HbIV agpec kaHana RTCP.

Janee oTkpbiBaeTcs pa3roBopHasi ceccusi. O6opyaoBaHve Bbl3blBalo-
LLLero rnosib3oBaresis nepenaeT peyveByo MHPOPMaLIMIO, YNakoBaHHYIO B Na-
keTbl RTP/UDP/IP, Ha TpaHcnopTHbli agpec RTP-kaHana o6opynoBaHns
BbI3BAHHOI O MOJIb30BATESISA, & BbI3BaHHbIN M0OJIb30BATESb NEpenaeT nake-
TUPOBAHHYIO peYveByo MHPOPMAaLMIO HA TPaHCNOPTHbIN anpec RTP-kaHa-
na 06opyaoBaHUS BbI3blBAOLLErO NMosb3oBaTens. Mpu noMoLwm kaHana
RTCP BepgeTtca koHTponb nepegayn uidopmaumm no RTP kaHanam.

[Mocne okoHYaHWS pa3roBOpHOM dasbl HAYMHAETCS pasa pa3pyLLeHns
coeamHeHus. ObopyaoBaHMe NoNb30BaTENS, UHULIMNPYIOLLLErO pasbeam-
HeHne, OO/MKHO NpekpaTuTb nepenadvy pedveBon MHdopmMauurm, 3aKpbiTb
JIorMyecKkme KaHasnbl U nepeaathb No yrnpaBnsaoLeMy KaHany coobLeHmne
H.245 endSessionCommand, o3Havarollee, 4TO NMoJsib30BaTE/lb XO4YeT
3aBEpPLUNTb COeanHeHue. [lanee oT BCTPEYHOro 060pyaoBaHns OXnaaeT-
cs coobuieHne endSessionCommand, nocne nprema KoToporo ynpae-
naowmin kaHan H.245 3akpbiaetca. Cneayowym LWarom, eCnm CUrHasb-
HbI KaHan eLle OTKPbIT, nepeaaeTcs coobuleHne Release Complete.

Monb3oBaTenb, Nnony4ynswmin kKomaHay endSessionCommand ot
noJsib3oBartend, MHNUMMpOBaBLLUEro paspyweHmne coegnHeHnsa, OoJiXXeH
npekpaTuTb Nepenadvy peyeson MHGOPMaLUn, 3aKPbITb JIOTMYECKUE Ka-
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Hanbl 1 Nepenatb coodlleHne endSessionCommand. Janee, ecnu cur-
HasbHbIM KaHan OCTancs OTKPbITbIM, NepegaeTcs coobuleHne Release
Complete, 1 curHanbHbIl KaHan 3aKpbiBaeTCS.

lMocne BbILLEONUCAHHbIX AENCTBUA OKOHEYHOE 0O60pYyd0BaHNE U3Be-
waeT npuBpaTHUK 06 0CBOOOXOEHUN 3ape3epPBMPOBAHHON MOJOChHI
nponyckaHus. C 3TON Lenbio Kaxablii N3 yHaCTHUKOB COeEOVHEHNS Nepe-
naet no kaHany RAS 3anpoc Bbixoga 13 coeguHeHus DRQ, Ha KOTopbIi
NpMBPaTHUK OOMMKEH OTBETUTL NoaTeepxaeHnem DCF, nocne yero o6-
CNyX1BaHWE Bbl30Ba CHUTAETCS 3aBEPLLEHHbIM.

6.5.2 BasoBoe coeguHeHue 6e3 yyacTus NnpMBpaTHUKA

Tenepb paccMOTPUM Ciy4ail, Koraa Bel3bIBAEMOE 1 Bbi3biBatoLLee 060-
pyOoBaHVE B3aUMOLENCTBYIOT HEMOCPEACTBEHHO APYr C APYrOM, Npu-
BpaTHUK B CETU OTCyTCTBYET (purc.6.20). BhidbiBatowee obopynoBaHmne
MocCbINaeT 3anpoc coeamHeHnsa Setup Ha N3BECTHbIN TPAHCMOPTHbIN af-
pec curHasbHOro KaHana Bbl3biIBAeEMOro ob6opynoBaHus. BeidbiBaeMoe
obopynoBaHue oTBe4vaeT Ha Setup coobuieHmem Call Proceeding, a 3a-
Tem — Alerting. Bbi3biBaeMOMY N0J/Ib30BATESNO JAETCH BU3yasibHbIA NN
aKYCTUYECKMIA CUrHA O BXOASLLLEM BbI3OBE, a BbI3bIBAIOLLLEMY — MHOVKA-
LMK TOTO, YTO BbI3blBAEMbI MOSIb30BATENb HE 3aHAT U NOJTyYaeT BbI3bIB-
HOW curHan.

Kak TONbKO BbI3blBAEMbIN MONL30BATENIb NPUMET BXOOSLUNIA BbI30B,
nepepaetcs coobuieHne Connect ¢ ykazaHnem TpaHCNOPTHOro agpeca
ynpasnstoLero kaHana H.245 Bbi3abiBaeMoro o60pyoBaHms, Nocsie Yero
OTKPbIBAETCS ynpaBnsioLLmii kaHan H.245.

M 3pecb, 4TOObI YCKOPUTbL OTKPLITUE PAa3roBOPHOM CECCUM, YNPaBJISItO-
WM KaHan ToXe MOXET ObiTb OTKPbIT Bbl3bIBAEMbIM 000pPYO0BaHNEM
nocne NosyyeHns coobuieHnsa Setup ¢ TPAHCMOPTHBIM aapPeCcoM yrnpaB-
nawouwero kaHana H.245 Bbi3biBaloLwero 060opyaoBaHns, UM Bbi3blBato-
WM Nnonb3oBaTtesieM nocre nosyydeHus coobuieHns Call Proceeding nnm
Alerting, B KOTOPOM COAEPXKMTCA TPAHCMOPTHbLIN afpec ynpaBnsioLero
kaHana H.245 Bbi3biBaeMOro o6opyaoBaHus.

Mocne OTKPbLITMA YNPaBsoLLEero KaHana BbIMOMHATCS BCe NpoLe-
Oypbl, ONUCaHHbIE B NEPBOM ciyyae: 06MeH AaHHbIMU O GYHKLIMOHASb-
HbIX BO3MOXHOCTSX, OnpeaeneHne BeayLlero/seqoMoro 06opyaoBaHuns,
OTKPbITVE OQHOHAMNPAaBIEHHbIX IOMMYECKNX KaHaNoB.

Janee oTkpbiBaeTcs pa3roBopHas ceccusi. O60pyaoBaHMe Bbl3bliBato-
Lero nosib3oBaTtens nepegaeTr pevyeBylo MHGOPMaLMIO, YyNakOBaHHYIO
B nakeTbl RTP/UDP/IP, Ha TpaHcnopTHbIn agpec RTP-kaHana o6opyno-
BaHVs BbI3bIBAEMOI0O N0Jib30BaTeNs, a OHO, B CBOIO O4epeb, nepenaer
NnakeTMpPOBAHHYIO peyeByo MHPOPMaLUIO HA TPAHCMOPTHLIN agpec
RTP-kaHana o60pyaoBaHNs Bbi3bIBAIOLLENO NOJIb30BaTENS.

lMocne okoHYaHWs pa3roBOPHOM pa3bl HAYMHAETCS pasa paspyLleHnst
coeanHeHuns. ObopynoBaHmMe NoNb30BaTENS, HULIMUPYIOLLLErO pasbeam-
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HeHue, NpeKpallaeT nepeaady peyeBo MHdopmaLmn, 3aKkpbIBAET JIOM-
Yyeckue KaHarbl 1 nepenaeT rno ynpaensoLlemy kKaHany coobuieHne H.245
endSessionCommand, o3HavatolLee, 4TO NoJSIb30BaTe b XO4ET 3aBep-
WnTb coeguHeHne. Oxnaaetcs coobuieHne endSessionCommand ot
BCTPEYHOro 06opyaoBaHus, Nocse Yero ynpaensowmin kaHan H.245 3a-
KpbiBaeTcs. Cneayowym warom nepepaetca coobuieHne Release Com-
plete, n curHanbHbIN KaHan 3aKpbIBAETCS.

OkoHevHoe
obopynosaHue 1

OkoHevHoe
obopynoBaHue 2|

W»

AW
. Comedt——

TCS TCS

TCSAck TCSAck

MSD MSD
w
OLC OoLC

< PasrosopHas dasa >

ndSessionCommand
EndSessionComman:

——fdemseCompete |

——  CwurHanbHble coobLeHns
Coobuenns H.245

Puc. 6.20 Mpumep coeamHeHns 6e3 y4acTus npuBpaTHUKaA
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Monb3oBaTenb, nony4YnBLInin KomaHay endSessionCommand o1
Nnonb30BaTeNsl, MHNLMMPOBABLLENO pa3beanHeEHME, AOJIKEH MPEKPaATUTb
nepepadvy peyeBor MHGopmMaumm, 3akpbiTb JIOTMYECKME KaHasbl U nepe-
natb coobuieHne endSessionCommand. Janee, ecnv curHanbHbIM Ka-
Han ocTancs OTKpbITbIM, nepenaeTca coobuleHne Release Complete,
CUrHabHbI KaHan 3akpbiBaeTcs, U 00CNy>XMBAHNE BbI30BA CHMUTAETCS
3aBEPLUEHHbIM.

6.5.3 TyHHenupoBaHue ynpasngaiowmux coooLLeHni

[ns yCKOpeHUs yCTaHOBJIEHMSI COEANHEHUST MOXET UCMOIb30BaTLCS
NPOLIECC, N3BECTHbIN Kak UHKANCYNSALMS U TYHHENMPOBaHME ynpaBisio-
wmx coobuieHuin H.245. Mpu aTom nepeaada coodbLueHnin H.245 ocylue-
CTBISIETCS MO CUTHANbHOMY, a He MO0 OTAeNIbHOMY YNpPaBsAoLLEMY KaHa-
ny. OOgHO UM Heckosbko coodbLeHnin H.245 nepeHocaTcsa B 9NeMeHTe
h245Control nidopmaumoHHoro nons h323_uu_pdu B ntobom 13 pas-
peLleHHbIX coobLeHnin Q.931.

YT06bl NPUMEHNTL MHKaNCynsauunio coobLueHnin H.245, BbidbiBatoLlee
obopypnoBaHue AOJIXHO nNpucBouTb 3HadYeHue TRUE anemeHTy
h245Tunnelling, nepegasaemomy B coobLieHnn Setup 1 B nocnenyto-
wmx coodbueHmsax Q.931. BruisbiBaemoe obopynoBaHue, NosyymBLLEe
B coobLeHnn Setup anemeHT h245Tunnelling co 3HaveHnem TRUE n xe-
natoLiee Ucnosib30BaTh MHKAMCYSALMIO YPABASIOLLMX COOBLLEHMIA, TaK-
e JOMKHO NnprucBonTb 3HadeHne TRUE anemeHnTy h245Tunnelling B co-
o0LeHumn, nepegaBaemMomM B OTBET Ha coobLLeHne Setup, 1 B nocneanyto-
Wwmx coobLeHnsax Q.931.

Bbi3biBaeMoe 060pya0BaHMEe, He NoAOePXMBAIOLLEE TYHHENIMPOBAHNE
ynpasnsiowmnx cooblieHnii, npuceaneaeTt anemeHty h245Tunnelling,
nepenaBaeMomMy B OTBETe Ha coobLeHme Setup, 3HaveHne FALSE. B atom
cnydae s nepegayn yrnpasnsioLmMx COOBOLLLEHNIN OTKPLIBAETCS OTAEb-
HbIl kaHan H.245.

6.5.4 Mpouenypa ObICTPOro ycTaHOBJIEHUS COeAUHEHNS

Camblii BbICTPLIV cnocob yCTaHOBNIEHUS COeAnHEHUs B ceTu, 6a3u-
pytoLericsa Ha pekomeHaauum H.323, — 9To ncnonb3oBaHme npoueaypbl
Fast Connect. Yto6bl nHMuumpoBaTh npoLlenypy Fast Connect, Bbi3biBato-
Lee obopyaoBaHue nepenaeT coobuieHne Setup ¢ anemeHTom fastStart.
OTOT 3/IEMEHT MOXET BKJII04YATb B CEOS OOHY UM HECKOJIbKO CTPYKTYP
OpenlLogicalChannel. OgHa n3 ctpyktyp OpenLogicalChannel 06a3a-
TeNbHO A0JKHaA coaepxaTb anemeHT forwardLogicalChannelParame-
ters n moxeT copepxaTb anemeHT reverseLogicalChannelParameters,
HO, B TO Xe Bpems, CTpykTypa OpenLogicalChannel onuceiBaeT TO4HO
OOVH OOHOHAMpPAaB/IEHHbI NTOrMYECKUin KaHal. 9TO O3HAYaeT, 4To Koraa
OnNncbIBaeTCH NPSIMOI NOrMYECKNI KaHas, TO B CTPYKTYpe NPUCYTCTBYET
Tonbko anemeHT forwardLogicalChannelParameters. SnemeHT coaep-
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XUT MHGOpMaLMo 06 anropntMe, KOTOPbIA MCMONb3YETCS BbI3bIBAKOLLIMM
obopynoBaHMEM OJ19 KOANPOBAHMS NepeaaBaeMon nHopmaumn, 1 aa-
pec kaHana RTCP. MNpu onucaHuu kaHana obpaTHOro HarnpaBfeHns B 3e-
meHTe forwardLogicalChannelParameters He coaepXnTcsa HMKaKom
MHOOpMaLMK, XOTS caM OH 0083aTesNIbHO NPUCYTCTBYET, a B 9JIEMEHTE
reverselLogicalChannelParameters cogepxarcs ceeaeHus o6 anro-
puTME AEKOAMPOBAHUSA NPUHUMAEMON MHGOPMaLMMN, TPAHCNOPTHbIN
anpec RTP, Ha KOTOpbI cneayeT nepeaasaTb MHGOpPMAaLNIO, N aapec Ka-
Hana RTCP.

B anemeHTe fastStart moxeT npucyTcTBOBaTh HECKOJIBKO afibTepHa-
TUBHbIX CTPYKTYP OpenLogicalChannel, pasnuuatowmxcs anroputma-
MM KOOVPOBaHWS NepenaBaemMorn MHGopMaLmMm nnm oeKOANPOBaHNS NPU-
HUMaeMol nHdopMaLumn, NpMyeM Hanbosee NpPeanoYTUTENbHbIE anro-
PUTMbI YKa3bIBAlOTCS B MEPBYIO o4epenb.

BbI3biBaemMoe 060pyA0BaHMe MOXET OTKITOHUTL Npouenypy Fast Con-
nect, NM6o ecnn oHO ee He NoanepXmBaeT, MO0 ecnv CyLLEecTBYET Mo-
TpebHOCTL B MCNonb3oBaHuu npouenyp H.245 ¢ oTKpbITUEM OTAENBHOIO
kaHana H.245 unn ¢ TYyHHeNMpPoOBaHWEM YyMNpPaBASIOWMX COOBLLEHWIA.
B aTtom cnyyae anemeHT fastStart He BkntoyaeTcs HM B 04HO U3 coobLue-
HWIM, NnepeaaBaeMblix Nocie npmuema Setup, 0o coobLeHns Connect BKIO-
yntenbHo. OTKPbLITUE NOrMYECKUX KaHasIoB s nepenadn pevyeBon MH-
dopmaumm Nnpons3BoanUTCS C UCNONb30BaHNEM npoueayp H.245.

Bbi3biBaemMoe 060pyaoBaHue, nonydmsLLee coobLieHne Setup ¢ ane-
meHTOM fastStart n morywee nogaoepxatb npouenypy Fast Connect,
DOMKHO BKIOUNTL anemeHT fastStart B nto6oe n3 coobuieHnn Q.931,
nepenasaembix nocne npuema Setup, 4o coobuieHus Connect BKtoUM-
TenbHo. OnemeHT fastStart conoepxunt cTpykTypel OpenLogicalChan-
nel, koTopble BbiGpaHbl Bbi3blBaeMbIM 000PYA0BAHMEM U3 CTPYKTYP,
NpeaoXeHHbIX Bbl3blBalOLLMM 060pynoBaHmMeM. M cHoBa ofiHa U3 CTPYyK-
Typ OpenLogicalChannel cogepxunt anemeHT forwardLogicalChannel-
Parameters co cBegeHvsiMun 06 anroputme KogmupoBaHns MHGopMaumm,
C TpaHCnopTHbIMU agpecamn kaHanoB RTP 1 RTCP Bbi3biBaeMoro o60-
pynoBaHus. Bropas ctpykTypa OpenLogicalChannel BknoyaeT B cebs
anemeHT forwardLogicalChannelParameters, He coaepxalunii H1Ka-
Ko nnpopmauum, n anemeHT reverseLogicalChannelParameters co
cBefeHnsMu 06 anropuTMe KoanmpoBaHus MHGOpPMaLUmM 1 ¢ TPaHCMopPT-
HbIM agpecoM kaHana RTCP Bbi3biBaeMoro o60opynoBaHus.

Bbi3biBaeMoe 060pyaoBaHMe MOXET HauMHaTb nepenadvy nHdopma-
umm cpasy Bcreq 3a nobbiv coobuieHnem Q.93 1 c anemeHTom fastStart.
OT0 03Ha4aeT, 4TOo Bbi3biBatoLLee 060pya0BaHME O0KHO ObiTb FOTOBLIM
K npuemMy nHdopmaumm, 3akoampoBaHHOM N0ObIM U3 yKasaHHbIX B CO06-
weHnn Setup cnocobos. CoobuieHre Q.931 ¢ anemeHToM fastStart,
nepeaaHHoe Bbi3biBaeMbiM 000py10BaHMEM NOCSIE MNOyYeHns coobLle-
HUsA Setup, MOXeT NPUIATK Nocne Havana nepeaaYn nosib3oBaTebCKOo
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vHdopmauumn. Ecnu Bbi3biBatoLlee 060pya0BaHWE HE XeNaeT NPMHNMATb
peyeByto MHbOpMaumio 0o npuxoaa coobueHmnsa Connect, OHO Npuceau-
BaeT 3HayeHne TRUE anemeHTy mediaWaitForConnect, nepenasaemo-
My B coobLLeHumn Setup.

Bbi3biBatlollee obopygoBaHme, nHULMMpoBaBLLee npouenypy Fast
Connect, MOXeT HauyaTb nepenadvy peyeBon nHpopmaummn cpasy nocne
npuemMa noboro 13 paspeLlleHHbIx cooblieHnii Q.931, cogepxallero
anemeHT fastStart.

Mpn paspyleHnn coeanHeHns O4HUM U3 y4aCTHUKOB nepenaeTcs
coobuieHne Release Complete, nocne yero 3akpblBaeTCA CUTHANbHbIN
KaHal n coegnHeHne CHNTaeTCcqd 3aBepPLUEHHbIM.

Cnenyet OTMETUTb, YTO MPU UCNOb30BaHUK Npoueaypsbl Fast Con-
nect nnn Npu TYHHENMPOBAHUM YNPABASIOLLMX COOOLLLEHNIA Kak 0OHa, Tak
M apyrasi CTOpoHa MOXeT OTKPbITb yNpaBnsaowmii kaHan H.245, ang yero
ob6opynoBaHMe 3TOM CTOPOHbI AO/KHO BKIIOYUTL B Jlo60e coobLieHne
Q.931 anemeHT h245Address. Npu aTtom npoueaypa Fast Connect nnn
TYHHENMPOBaHWE NpepbLIBaeTCs.

6.5.5 YcTaHoBneHue coeAnHEeHus ¢ y4acTUeM LuJiio3a

B rnaBe 2 o6cyXaanmcb OCHOBHbIE CLIEHAPWM YCTAaHOBIEHUS COeau-
HeHuda B IP-TenedpoHnn. HanoMHM NpmBeagHHbIE TAM BapuaHThbl, Npes-
rnonaraoLume y4actume Lwno3a — anemMmenTa cetn H.323, koTopblii 6bin pac-
CMOTpPEH B Npeaplayulen maee. NepBbli BApUaHT — 9TO Ciy4ain, Koraa
aboHeHT TpOI BbI3bIBAET NoNb3oBaTens IP-cetn, BTOPOM — Koraa nosib-
3oBaTtesnb IP-ceTn BbI3biBaeT aboHeHTa THOI1, a B TpeTbeM BapmaHTe abo-
HeHT TPOI Bbi3biBaeT aboHeHTa TPOI1, Ho coeanHeHWe NPOXOaANT Yepe3
IP-ceTb.

B nepBoM BapuaHTe ¢ TO4KM 3peHuns npoTtokonoB H.323 coeauHeHne
yCTaHaBNMBAETCS Tak Xe, Kak COeAMHEHNE YYACTHUKOB, BKJTIOHEHHbIX
B Ce€Tb C MapLupyTusauuen naketoB IP. PaccMmoTpum cutyaumio ¢ TOUHKN
3penusa TpOI. CyuwiecTByeT apa cnocoba Habopa HoMepa Bbi3bIBAEMOr0
abOHeHTa: OAHOCTYMNEHYaTbI 1 ABYXCTYNEHYaTbIN.

Mpwu ogHOCTyNeH4YaTom cnocobe Bhi3biBaloLwuMii aBOHEHT cpasy Habu-
paeT HoOMep BbI3bIBAEMOIro abOHEHTA, U LLIJIH03 YCTaHABNMBAET C HAM CO-
eanHeHue. NNoka yctaHaBnmBaeTCcs coegmnHeHue B IP-ceTun, W3 MoOXeT
nepenaTthb Bbi3biBatoLeMy aboHeHTy TpOIll coobuieHme Call Proceeding,
4yTOObI NEPe3anycTUTb TanMepbl. [aHHbI Crnocod MOXET UCMOJIb30BaTb-
CS1 B KOPNOpaTUBHOM CETU AJ1s OpraHn3auum CBA3u Mexay aboHeHTamMun
yypexaeH4eckmnx TeNnedOHHbIX CTaHLUNA.

B ceTsx cBA3M 06LL,Er0 N0Ib30BAHUS MPUMEHSETCS ABYXCTYNEHYATLIN
cnocob, Npun KOTOPOM Bbi3bIBalOLLMA aODOHEHT CHavYana HabupaeT Tene-
(DOHHBIV HOMED LUM03a M YCTaHaBMBAET C HUM COeNHEHNe. 3aTeM abo-
HEHT BBOAUT CBOW NEePCOHasbHbIM KOA, ANg naeHTudumnkaumm n HOMep Bbl-
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3blBAEMOro abOHeHTa; 3Ta MHDOopPMaLMs NepenaeTcs No NPOKIOYEHHO-
MY pa3roBopHoMy TpakTy curHanamu DTMF. CnenyeTt oTMETUTb, 4YTO He-
06X0AMMOCTb B HABOpE NePCOHANbHOIro KOAa BO3HMKAET He BCceraa, Tak
Kak HOMep BbI3bIBalOLLLEr0 aOOHEHTa MOXET COAEPXaTbCs B CUrHASIbHbIX
Cco006LLEeHUsx cnctem curHanusaumm DSS1 n OKC7, a npu ncnonb3osa-
HUM cncTtem curHanusauum 2BCK nnmn aHanoroBbix CUCTEM CUrHaNM3a-
uMn — onpeaensaTscs npy nomolum AOH.

CyuiecTByeT HECKOJIbKO CnocOo00B naeHTUudukaumm aboHEHTOB.
B nepBom cny4yae alias-agpec aboHeHTa (PIN-koa nnm tenedoHHbI HO-
Mep) W03 nepegaeT NpmBpaTHMKY B cooblueHnn ARQ. Bo BTopom cny-
yae naeHTUPUKaLUOHHbI HOMEP BbI3blBatloLLLErO abOHEeHTa, HabpaHHbIM
¢ nomoubio DTMF, nepenaetcsa cneunanbHomy cepsepy. Kpome T0ro,
B TPOI BbIZ30OB MOXET 00pabaTbiBaTbCA CUCTEMOMN 00PabOTKM TeNedoH-
HbIX KapT, KOTOopas OTBeYaeT 3a naeHTUdMKaUuo Nonb3oBaTenien n Ha-
yncnexue nnatbl. CyLecTBYeT elle OAMH BapuaHT koraa GyHKUMM NoeH-
Tndukaumm aboHEHTOB U HAYUCNEHUS OMNNaTbl BO3I0XEHbI HA OMOPHYIO
ATC, K KOTOPOW MOAKIOYEH LLSO3.

Bo BTOpOM cueHapun, Korga nosb3oBatenb |[P-ceTu Bbi3biBaeT abo-
HeHTa THOOI npyn nomMoLwm W3a, C TOYKU 3peHns NpoTokonos H.323
COe[MHeHVe YCTaHaB/IMBAETCH Tak Xe, Kak ONMcaHHOe COeJMHEHNE yya-
CTHUKOB, BKJTIOYEHHbLIX B CETb C MapLupyTmnadauvein nakeTtos IP. Boi3biBae-
Moe 060pyaoBaHMe opraHn3dyeT cUrHanbHbln kaHan H.225.0 co wito3om
(npw yyacTun nnmn 6e3 yyacTus npuBpaTtHuka). [lanee nepepgaercs Tpe-
OOBaHMe Ha yCTaHOBJIEHNE COeauHeHns Setup, KOTOpoe CoaepPXnT Te-
nedOoHHbI HOMep Bbi3biBaemMoro aboHeHTa B popmate E.164. Noka yc-
TaHaBnmBaeTcs coeamHeHne B TOOIT, w3 MoXeT nepeaathb Bbl3blBato-
wemy aboHeHTy IP-ceTn coobuieHme Call Proceeding, 4Tobbl nepesarnyc-
TUTb TaliMepbl, CNK B TeHeHne 4 cekyHa nocne npmemMa coodbLueHns Set-
up OH He nepenan coobuieHuns Alerting, Connect unm Release Complete.
YT100bI YKa3aTh, YTO BbI30B BbIXOAUT 3a npenaessl IP-cetn, B cooOLLEeHNs
Alerting, Call Proceeding, Progress n Connect gonmxeH BkIto4aTbCSA WH-
dopMaumMoHHbIN anemMeHT Progress Indicator.

CueHapwuii BbizoBa aboHeHTa TpOIlN aboHeHToM T Ol aBnseTcs Kom-
OviHaumen oByx NpenblayLnX CLEHAPUEB U C TEXHUYECKOM TOYKM 3pEeHUs
He CoOepPXUT HUKaKmx HOBbIX Npouenyp. O counanbHOM N 3KOHOMUYE-
CKOM acrnekTax 06CnyXMBaHNs BbI3OBOB M0 3TOMY CLIEHAPUIO YXe roBO-
puAoCh B rnase 2.
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nasa 7

[lpoTokon
MHULUMPOBAHUSA

ceaHcos cBsa3u — SIP

MpuHumnel npotokona SIP

MpoTokon MHULMKpPOBaHUS ceaHCOoB — Session Initiation Protocol (SIP)
ABNSIETCA NPOTOKOSOM MPUKIAAHOIo YPOBHS 1 NpeaHasHavyaeTcs s
opraHmsauum, Mogmdukaummn 1 3aBepLUEHNSI CEaHCOB CBA3U: MYJTbTUME-
ONNHBIX KOH)EePEeHUWn, TeNedOHHbIX COeAVHEHNI 1N pacnpenenenmns
MyNbTUMEeUNHON nHpopmaumu. MNMonb3oBartenm MOryT NpUHUMaThL y4ya-
CTWE B CYLLIECTBYIOLLNX CEAHCAX CBA3U, MpUrnawartb Apyrmx nosb3oBare-
Nen 1 BbITb NPUrMAaLLEHHbIMU MM K HOBOMY CeaHCy CBA3U. [Npurnawenus
MOryT ObITb aipeCcoBaHbl ONpPeaesIeHHOMY MOJIb30BATESIO, FPYMNe NoJb-
30BaTeNienl UM BCEM NOJIb30BATENSM.

Mpotokon SIP pa3pabdotaH rpynnon MMUSIC (Multiparty Multime-
dia Session Control) komuteTa IETF (Internet Engineering Task Force),
a cneuuduvkaumm NpoTokKona npeacrasneHbl B AokymeHTe RFC 2543
[54]. B ocHoBy npoTokosa paboyas rpynna MMUSIC 3anoxwuna cnegyto-
e NPUHLUNLI:

lNepcoHanbHasi MOBUIbLHOCTb NMoJsib3oBaresies. Nonb3oBaTen MoryT
nepemMewlatbcsa 6€3 orpaHMyeHnin B Npegenax cetu, No3ToMy yCiyrum
CBSI3U [0JIKHbI NPEAOCTaBASATLCSA UM B IOOOM MecTe aTo ceTu. Monb-
30BaTesIio NPUCBAMBAETCH YHUKANbHbIN MOAEHTU(MKATOP, a CETb NPeaoc-
TaBISIET EMY YCJTyIr1 CBA3UN BHE 3aBUCUMOCTW OT TOrO, rae OH HaxoauT-
cs. [1ng aTOro nosb3oBaTesb C MOMOLLbIO CNeLnanbHOro Coo0LLLEeHNS —
REGISTER - nHpopMupyeT 0 CBOMX NepeMELLLeHUAX CepBep onpene-
JIEHNSI MECTOMOIOXEHMS.

13. B.C. lonbawTeinH
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Maciutabupyemocts cetr. OHa xapakTepusyeTcs, B MEPBYIO o4epe/b,
BO3MOXHOCTbIO YBEIMYEHUSI KOJIMYECTBA SNIEMEHTOB CETU Npu eé pac-
lwmpeHun. CepeepHasi CTPyKTypa ceTu, NoCTPOEHHOM Ha 6a3e NPOTOKO-
na SIP, B NofIHOM Mepe oTBeYaeT 3TOMy TPeboBaHUIO.

PactumpsemMocTs npoTokosia. OHa xapakTepuayeTcs BO3MOXHOCTbIO
[OOMOIHEHWNS NMPOTOKOSA HOBbIMY (PYHKLIMAMM NPU BBEAEHWM HOBbIX YC-
JIYT 1 ero aganTtaumm K paboTe C PasinyHbIMU MPUIOXEHNAMN.

B kayecTBe nprmepa MOXHO NMPUBECTN CUTYaLMIO, KOraa npoTokon SIP
MCNONb3yeTCH AJ19 YCTAHOBJIEHUS COeANHEHUS MexX Ay L03aMun, B3au-
mogaericTaytommn ¢ TOI npu nomowm curHanusaumm OKC7 nnn DSS1.
B HacToswee Bpema SIP He noaaepXmBaeT NPO3payHyto nepenady cur-
HaNbHOW MHOPMaLUM TeNedPOHHbIX CUCTEM CUrHanM3aunn. Bcnenocrteve
aTOro gononHutensHole ycnyrn ISDN okasbiBaloTCA HEAOCTYNHLIMUY A9
nosib3osartenen IP-ceten.

PacwmnpeHue dyHkumin npoTtokona SIP MoxeT 6bITb Npon3BeneHo 3a
CYeT BBeAEHUS HOBbIX 3ar0/IOBKOB COOOLLIEHMI, KOTOPbIE A0JIKHbI ObITh
3apernmcTprpoBaHbl B YK€ yrnoMuHasLlencs paHee opraHmsaumm IANA.
Mpw atom, ecnn SIP-cepBep npMHMMaeT coobLLLEeHNE C HEM3BECTHbIMM
eMy MonsiMu, TO OH NPOCTO UTHOPUPYET UX N 06pabaTbiBAET NNLLbL T NONS,
KOTOPbI€ OH 3HaeT.

nsa pacumpeHns Bo3MoXxHocTer npotokona SIP MoryT 6bITh Takxe
nob6aBneHbl 1 HOBbIE TUMbl COOOLLEHUA.

WHTerpaums B CTEK CyLLECTBYIOLLMX MPOTOKO/I0B UIHTEPHET, pa3pabo-
TaHHbIX IETF. MpoTokon SIP aBnseTcs 4acTbio rMobanbHOM apXmMTeKTypbl
MynbTUMegua, paspaboTaHHo komuteToM Internet Engineering Task
Force (IETF). 9Ta apxutekTtypa BKtoHaeT B ceds Takke NpOoTOKO pe3ep-
BUpoBaHua pecypcoB (Resource Reservation Protocol — RSVP, RFC 2205),
TPaHCMOPTHbIN MPOTOKON peanbHOro Bpemenu (Real-Time Transport Pro-
tocol — RTP, RFC 1889), npoTokon nepenayn NOTOKOBOW MHGOPMaLUUn
B peanbHoM BpemeHun (Real-Time Streaming Protocol — RTSP, RFC 2326),
NPOTOKO ONncaHns napameTpoB cBA3u (Session Description Protocol —
SDP, RFC 2327). OgHako ¢yHKkumn npoTokona SIP He 3aBUCAT HX OT O4-
HOro N3 3TNX MPOTOKOJIOB.

BzaumopnevictBue ¢ apyrumu rpoTokosiamu curHaam3daumu. INpoTto-
kon SIP moxeT 6bITb MCNONb30BaH COBMECTHO ¢ NpoTokoniom H.323 (Mma-
Bbl 5 1 6). BO3MOXHO Takxe B3anmoaencTaune npotokona SIP ¢ cuctema-
My curHanmnsaummn TpOI — DSS1 n OKC7 [6,7]. Ang ynpoLieHnsa Takoro
B3aMMOAENCTBUSA CUTrHalbHbIE CO0OLLEHMs npoTokona SIP moryT nepe-
HOCWUTb He TONbKO cneundunyeckmin SIP-agpec, HO 1 TenedOHHbIN HOMep
dopmata E.164 vnu noboro gpyroro popmata. Kpome Toro, npoTokon
SIP, HapaeHe ¢ npoTtokonamu H.323 n ISUP/IP, MOXeT NpuMeHSTbLCS Ans
CUHXPOHM3auun paboTbl YCTPOCTB YrpaBieHus LWio3amMn, 0 YHem Mnoii-
[eT peyb B crieayioLLen rmaee (puc. 8.2); B 3TOM Ciydae OH JOIKEH B3au-
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MogaencTBoBaTb ¢ NpoTtokosioMm MGCP. [Ipyroi BaXxHOM 0COOEHHOCTbIO
npoTtokona SIP 9aBNsieTcs To, YTO OH NPUCNOCcobeH K opraHM3auum ooc-
Tynanosb3oBartenen ceten IP-tenedoHnm K ycnyram MHTenneKkTyanbHbIX
ceTen [8], n cylecTByeT MHEHME, YTO MMEHHO 3TOT NPOTOKOJ CTAHET OC-
HOBHbIM NPX OpraHn3aunmn CBA3N Mexay yKa3daHHbIMU CETAMMU.

Unrerpaums npotokona SIP c IP-cetamun

OpnHol 13 BaxHenLnx ocobeHHocTel npoTokona SIP asnseTcs ero
HEe3aBNCMMOCTb OT TPAHCMNOPTHLIX TEXHOJIOMMI. B KayecTBe TpaHcnopTa
MOryT Mcnonb3oBaTbcs NpoTokonbl X.25, Frame Relay, AAL5/ATM, IPX
n op. CTpykTypa coobLueHunii SIP He 3aBUCUT OT BbIOPAHHOM TpaHCNopPT-
HOW TexHonornu. Ho, B TO Xe BpeMms, NpeanovyTeHre OTAaeTCa TEXHOO-
rmm MmappyTtmadauum naketos IP v npotokony UDP. MNpwn aToMm, npasaa,
HeobXoAMMO Cco34aTb AOMNONHNTESIbHbIE MEXaHU3MbI A1 HAAEXHOW [0C-
TaBKW CUTHaNIbHOM nHpopmMauun. K Takum MexaHn3mam OTHOCHATCH Mo-
BTOpHada nepenayva nHbopmMauum npm ee notepe, NnoaTBepXxaeHve npue-
Ma v ap.

34ech xe cnenyeT OTMETUTb TO, YTO CUTHasbHblE COOOLLLEHMSI MOTYT
NepeHOCUTbLCHA He TOJIbKO MPOTOKOJIOM TPaHCNOPTHOro yposHA UDP, HO
n npoTtokosom TCP. NMpoTtokon UDP no3eonsieT 6bicTpee, 4em TCP, noc-
TaBNATb CUTHAbHYIO MHDOPMAaLMIO (JaXKe C y4eTOM MOBTOPHOM nepea-
Y HEMOLTBEPXKAEHHbLIX COOBLLEHNI), @ TakKe BECTU napasfiesnbHbIl no-
MCK MECTOIMOJIOXEHNSA NONb30BaTeien 1 nepenasaTh NpuUrnaweHns K yya-
CTMIO B CeaHCe CBA3M B PeXMMe MHOroapecHoOM paccbliikn. B CBOIO ove-
penp, npotokon TCP ynpoLiaeT paboTy C MexceTeBbiMU akpaHamu (fire-
wall), a Takxe rapaHTMpyeT Ha4EeXHYI0 4OCTaBKy AaHHbIX. [1pyn ncnonb-
3oBaHnK npoTtokona TCP pasHble coobLeHNs, OTHOCALLUMECS K OQHOMY
BbI30BY, MO0 MOryT nepeaasaTbcs No ogHomy TCP-coeguHeHuio, nnbo
[OJ15 KaxX40ro 3anpoca 1 0TBeTa Ha HEro MOXeT OTKPbIBATbCHA OTAESIbHOE
TCP-coeaonHeHne. Ha pucyHke 7.1 noka3aHO MecTo, 3aHMMaeMoe Mpo-
Tokonom SIP B cteke npoTtokonos TCP/IP.

MogToxon mAMRORS | Mpacaaavion yposens
MpoTokonbl TCP n UDP TpaHCnopPTHbLIN yPOBEHDb
MpoTokonsl IPv4 u IPv6 CeTeBoii ypOBEHb

PPP, ATM, Ethernet YpoBeHb 3BEHA AAHHbIX

UTP5, SDH, DDH, V.34 n ap. dunsnyecknii ypoBeHb

Puc. 7.1 MecTo npoTtokona SIP B cteke npotokonos TCP/IP
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Mo ceTn ¢ mapwpyTrsauuven naketos IP MoxeT nepenaBatbCs Mofb-
30BaTesNibckas MHGoOpMaLMsa NpakTU4eckn nioboro Bnaa: peyb, BUOE0
M JaHHble, a TakxKe Nobas X KOMOMHaLMS, Ha3biBaeMas MyNbTUMEeaNi-
HOW HpopMaumein. MNpun opraHn3aumm CBI3U MeXay TepMruHanamMmm nosb-
3o0Bareneit HeobXoaMO U3BECTUTbL BCTPEYHYIO CTOPOHY, KAKOr0o poaa NH-
dopmaumsa MoOXeT NpuHMMaTbCs (NepegaBaTbhbCsl), aNrOpPUTM ee Kogmpo-
BaHUS 1 aipeC, Ha KOTOPbIN cneayeT nepegaBaTtb MHpOpMaLMo. Takmm
0b6pasomM, ogHUM N3 0b6sa3aTeNbHbIX YCIOBUI OpraHmM3aummn CBS3u npu
nomoLwm npotokona SIP aBnseTca oOMeH Mexay CToOpoHaMU JaHHbIMU
006 nX PYHKLMOHANBbHbIX BO3MOXHOCTSX. [5151 9TOM LLeNu Yalle BCero nuc-
NMoNb3yeTcs NPOTOKO onncaHus ceaHcoB cBsa3u — SDP (Session Descrip-
tion Protocol). NMockonbKy B Te4eHMe ceaHca CBA3M MOXET NPOU3BOAUTLCS
ero mogudukauma, npeaycMoTpeHa nepenada coodueHui SIP ¢ HoBbI-
MW onucaHusamMm ceaHca cpeactesamm SDP. Bonee noapo6bHO NPOTOKON
SDP paccmMoTpeH B rnase 8.

Ina nepenayuun pedyeson nHpopmaumm komuteT IETF npeonaraet uc-
nonb3oBaTb NPOTOKON RTP, pacCMOTPEHHbIN B rMaBe 4 HAaCTOSALLEN KHU-
rm, Ho cam NpoTokon SIP He nuckoyaeT BO3MOXHOCTb MPUMEHEHUs Ans
3TUX Uenen opyrmx npoTokosoB.

B npoTtokone SIP He peann3oBaHbl MEXAHU3Mbl YNPABAEHWS NOTOKA-
MU MHGOPMaLMN 1 NPEeAOCTaBNEHUS FrapaHTUPOBaHHOMO kKayecTBa 06Cny-
XmBaHus. Kpome Toro, npotokon SIP He npegHa3HavyeH ons nepenaydn
Nonb30BaTENbCKON MHMOPMaLUK, B ero COOOLLLEHMSIX MOXET NepeHo-
CUTBLCH MHPOPMaLLMS NNLLL OrpaHnYeHHoro oobema. MNpu nepeHoce ye-
pes3 ceTb CNMLKOM 60bLIoro coodileHus SIP He ncknoyeHa ero ¢gpar-
MeHTauus Ha ypoBHe IP, 4TO MOXET NOBINATL Ha Ka4eCTBO nepesadm UH-
dopmauun.

B rnob6anbHol MHdopMaLMoHHON ceTn IHTepHET yXXe A0BOJIbHO AaB-
HO PYHKLMOHNPYET 3KCrNepuMeHTanbHbIl ydacTok Mbone, KoTopbiii 00-
pa3oBaH 13 CETEBbIX Y3/10B, MNOAAEPXMBAKLLMX PEXNUM MHOIM0aLpeCHON
paccblikKn MyAbTUMeOUNHONM nHopMauun. BaxHenwen gyHkumnen
Mbone aBngeTca nogaep>kka MynsTUMeOUNHbIX KOHPEPEHLVIA, 2 OCHOB-
HbIM CMOCOBOM NpUrNaLleHns yHacTHUKOB K KOHMEepeHLMM cTan npoTo-
kon SIP.

MpoTtokon SIP npeaycmaTpuBaeT opraHu3aumio KoOHPEepPeHLUin Tpex
BUOOB:

® B pexXmmMme MHOroagpecHom paccblnku (multicasting), korga nnpopma-
uma nepepgaeTcs Ha oauMH multicast-agpec, a 3atem gocrasngeTcs
CEeTblO0 KOHEYHbIM aapecaTam;

® Mpyv NOMOLLM YCTPOMCTBA ynpasneHus KoHdpepeHummn (MCU), K KOTo-
POMY y4aCTHUKM KOHDEpeHUnn nepenaioT nHGopmMaLmio B pexmme
To4yka-To4yka, a OHO, B CBOIO o4epenb, oOpabdaTbiBaeT ee (T.e. CMeLUn-
BaeT UV KOMMYTUPYET) 1 paccbiiaeT y4acTHMKaAM KOHDEepPEHLNN;
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® MyTemM coeanHeHNA KaxKaoro noJsib3oBaresa C KaXKablM B peXmnme To04-
Ka-To4kKa.

MpoTokon SIP naet BO3MOXHOCTb NPUCOEAVIHEHNS HOBbIX YHACTHN-
KOB K Y€ CYLLLECTBYIOLLLEMY CEaHCY CBA3MU, T.€. A BYCTOPOHHUIA CeaHC MO-
XET NepemnTn B KOHDEPEHLMIO.

N, B 3akntoueHme pacckasa 06 nHterpaumm npotokona SIP ¢ IP-ceTa-
MW, cnegyeT OTMETUTb TO, YTO pa3paboTaHbl METOAbl COBMECTHOM pabo-
Tbl 3TOr0 NPOTOKONa ¢ Npeobpa3oBaTtenemM ceTeBblx aapecoB — Network
Address Translator (NAT).

Appecaums

[na opraHmsaumm B3anMoaencTBmS C CyLLLECTBYOLLUMMN NPUNOXEHUS -
Mu IP-ceTelt n gna obecnevyeHnss MoOUbLHOCTW MOJIb30BaTENe NPOTO-
kon SIP ncnonb3dyet agpec, NoaoOHbIN afipecy 3/1eKTPOHHOM NoYyThl. B ka-
yecTBe agpecoB paboyurx CTaHLMIA MCNOJb3YITCS CneunabHble YHUBEpP-
casibHble ykasatenu pecypcoB — URL (Universal Resource Locators), Tak
HasbiBaemble SIP URL.

SIP-appeca 6bIBatoT YETLIPEX TUMOB:
* MI@I0MEH;
* MSI@XOCT;
e MS@IP-anpec;
e NerenegpoHa®@Luumo3s.

Takum 06pas3om, agpec CoOCTOUT 13 AByX YacTel. [NepBas 4acTb — 3TO
MMs Nosb30BaTesNsl, 3apPerncTpUpoBaHHOrO B JOMEHE UK Ha paboyeli
cTaHumu. Ecnu BTOpas YacTb agpeca naeHTMduUnpyeT Kakon-nmbo
LUNI03, TO B NEPBOW ykadbiBaeTcs TenedOoHHbIN HoMep aboHeHTa.

Bo BTOpoOWM YacTn agpeca ykasbliBaeTcs UMSA AOMeHa, paboyelt CTaH-
umn unu winto3a. ns onpegenenuvs IP-agpeca yctpoiictBa HE0OX0AMMO
obpatnTbCs K cnyxbe JoMeHHbIX UMeH — Domain Name Service (DNS).
Ecnn xe Bo BTOpon yacTtu SIP-agpeca pa3mewiaercs IP-agpec, To ¢ pa-
©0o4ei cTaHUMEN MOXKHO CBS3ATbCS HANPSMYHO.

B Hauane SIP-agpeca ctaBUTCS CNOBO «Sip:», yKadblBaloLLEe, 4TO 3TO
nmeHHo SIP-agpec, T.k. 6bIBalOT 1 Apyrue (Hanpumep, «mailto:»). Huxe
npuBoaaTca npumepsl SIP-agpecos:

sip: als@rts.loniis.ru

sip:user1@192.168.100.152

sip: 294-75-47@gateway.ru
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7.4 Apxurektypa cetu SIP

B HekOTOpOM CMbICTE NpapoauTenem npotokona SIP asngeTcs npo-
TOKON nepeHoca runeptekcta — HTTP (Hypertext Transfer Protocol,
RFC 2068). NMpoTtokon SIP yHacnegoBan OT HEro CUHTAKCUC U apXUTEKTY-
Py «KJIMEHT-CEPBEP», KOTOPYIO MIIIOCTPUPYET pUc. 7.2.

3anpoc ‘
oreet JI0000
noooooo

KnneHt CepBep

Y

Puc. 7.2 ApxutekTypa "kKnmeHT-cepaep”

KnueHT BblgaeT 3anpochl, B KOTOPbIX YKA3bIBAET, YTO OH XenaeT MnoJsy-
4ynTb OT cepBepa. CepBep NPUHUMAET 3anpoc, 00pabaTbIBAET ero 1 Bbl-
[aeT OTBET, KOTOPbI MOXET CoAepXaTb yBeJOMJIEHME 00 YCMNeLIHOM Bbl-
NOJIHEHMM 3anpoca, yBeaoMiieHne 06 oLmbke nnm nHgopmauuio, 3atTpe-
©OBaHHYIO KJIIMEHTOM.

YnpaBneHue npoueccom 06CnyXnMBaHUs BbiI3oBa pacnpeneneHo me-
XAy pasHbiMu anemeHTamm cetr SIP. OCHOBHBIM QYHKLIMOHANBbHbIM 351e-
MEHTOM, peannayrLmnm GYHKLUMN YNPaBIEHNS COEANHEHNEM, SBNSET-
csa TepMuHan. OctanbHble 3/IEMEHTbI CETU OTBEYAIOT 3a MapLUpyTmM3a-
LMIO BbI3OBOB, @ B HEKOTOPbIX Clly4asix NpeaocTaBnsioT AOMONHUTENb-
Hble YCNyru.

7.4.1 TepmuHan

B cnyyae, koraa KnveHT 1 cepBep B3anMOOeNCTBYIOT HENMOCPEACTBEH-
HO C NMonb30BaTesieM (T.e. peanM3oBaHbl B OKOHEYHOM 0O0OpPYaAOBaHUM
nonb3oBaTens), OHN Ha3blBAOTCS, COOTBETCTBEHHO, KJIMEHTOM areHTa
nonb3oBaTens — User Agent Client (UAC) — v cepBepOM areHTa nosib30-
Batens — User Agent Server (UAS).

CnenyeTt 0cob60 oTMeTUTb, 4To cepsep UAS n knneHt UAC MoryT (HO
He 06513aHbl) HENOCPEACTBEHHO B3aMMOAENCTBOBATL C NOJIb30BaTESIEM,
a gpyrue KnmeHTbl U cepBepbl SIP aToro genatb He MoryT. Ecnn B ycTpoii-
cTBe npucyTtcTByloT 1 cepeep UAS, n knueHT UAC, TO OHO Ha3biBaeTcsa
areHTom nonb3osatend — User Agent (UA), a no cBoen cyTu NnpeacTasns-
eT coboli TepMuHansHoe obopynosaHue SIP.

Kpome TepMmnHanoB onpeaeneHbl ABa OCHOBHbLIX TUMa CETEBbLIX /e~
MeHTOB SIP: npokcun-cepBep (Proxy server) n cepeep nepeagpecaumn
(redirect server).
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7.4.2 TMNpokcu-cepsep

[Mpokcn-cepBep (OT aHMMUINCKOro Proxy — npeacTaBnTesb) NpeacTas-
NSIeT MHTepeckl nosib3oBaTens B cetn. OH NpMHMMAET 3anpockl, obpa-
OaTbiBaET X 1, B 3aBMCMMOCTM OT TMNa 3anpoca, BbIMOJIHAET onpeae-
JIEHHbIE AENCTBUS. DTO MOXET ObITb MOMCK M BLI3OB NOJIb30BATENS, Map-
LpyTU3aumsa 3anpoca, npegocTtasieHne yenyr u T.4. Npokcun-cepsep co-
CTOUT U3 KITMEHTCKOWN 1 CEPBEPHON YAaCTEWM, MOSTOMY MOXET MPUHUMATb
BbI30BbI, MHULIMMPOBATb COOCTBEHHbIE 3aNpPOChl M BO3BPaLLaTb OTBETHI.
Mpokcun-cepsep MoXeT ObiTb PU3NYECKM COBMELLEH C CEPBEPOM On-
peneneHnss MecTonoJsioXXeHms (B 3TOM Cllydae OH Ha3blBaeTcd registrar)
WM CYLLLECTBOBATb OTAE/bHO OT 3TOr0 CEPBEPA, HO UMETb BO3MOXHOCTb
B3aMMOAENCTBOBATb C HMM No nNpoTokonam LDAP (RFC 1777), rwhois
(RFC 2167) 1 no ntobbiM Apyrvm NpoToKOoaM.

MpenycMoTpeHo aBa Turna Npokcu-cepBepoB — C COXPaHEHMEM CO-
cTosaHui (stateful) n 6e3 coxpaHeHus cocTosHMI (stateless).

CepBep NepBoro TMna XxpaHUT B NaMsiTU BXOOALWMI 3anpoc, KOTOPbIN
ABUIICS NMPUYNHO reHepaLymn 0JHOI0 UM HECKOJIbKMX MCXOOALLMX 3arpo-
COB. OTM UCXoasLMe 3anpoChl CEPBEP Takke 3arnomMuHaeT. Bce 3anpochl
XpaHATCS B NaMaTN cepBepa TOJIbKO A0 OKOHYaHMS TpaH3akuuu, T.e. Ao
NoJly4eHnst OTBETOB Ha 3arMpocChl.

CepBep nepBoro TMna no3BonsieT NPeaocTaBmTb OOSbLLIEE KONINYECT-
BO YCIyr, HO paboTaeT MefJjleHHee, YeM cepBep BTOporo Tuna. OH MoxeT
NMPUMEHATLCA AN OGCﬂy)KI/IBaHVIﬂ HebOoNbLIOro KonuyecTsa KIMEeHTOB,
Hanpumep, B N1oKasibHOW ceTn. NpoKCn-cepsep OOIKEH COXPAHATb UH-
dopmMaymio 0 COCTOSHUSAX, ECIIN OH:

— ucnonbayet npotokon TCP ona nepenaym curHanbHoOm nHGopmMaumu;

— paboTaeT B pexvme MHOroaapecHo pacchbisiky CUrHanbHOM MHPOP-
Mauunm;

— pasMHOXaeT 3arpochl.

MocnegHwnin cnyvam nMeeT MeCTO, KOraa NPOKCU-CepBeEP BEAET No-
MCK Bbl3bIBAEMOIO NOJIb30BATENS CPa3y B HECKOJbKMX HAMpPaB/IEHUSX,
T.€. OOMH 3anpoc, KOTOPbIV NpULLEN K MPOKCU-CEPBEPY, PA3MHOXAaeTCs
M nepenaeTcsd 0AHOBPEMEHHO MO BCEM 3TUM HanpPaBAEHUSIM.

CepBep 6€3 coxpaHeHUs COCTOSAHUIM NMPOCTO PeTPaHCANPYET 3anpo-
Cbl U OTBETHI, KOTOpPbIe Nony4aeT. OH paboTaeT ObICTpee, YHeM cepBep
nepBOro TMNa, Tak Kak Pecypc NpoLLeccopa He TpaTUTCS Ha 3anoMuHa-
H1E COCTOSIHMIA, BCNIEACTBME YEro CEPBEP 3TOr0 TUMa MOXeET OOCTYXUTb
fonbluee KONMYecTBO Nosb3oBaTenein. HepoctaTtkomMm Takoro cepeepa
SIBNSIETCS TO, Y4TO Ha ero 6ase MOXHO peann3oBaTthb MLLb HAanbonee Npo-
CTble ycnyru. Brnpoyem, npokcu-cepBep MoOXeT OYHKLNOHNPOBATL Kak
CepBepP C COXPaHEHMEM COCTOSHMI OJ15 OOHMX MOJIb30BAaTENEN U Kak cep-
Bep 6€3 coxpaHeHUsi COCTOSAHWNI — oS Opyrnx.

AnroputMm paboTbl NOSIb30BaTENEN C NMPOKCU-CEPBEPOM BhbIrNAONT
cnenywowmm obpasom. NocTtaBwmk ycnyr IP-tenedoHum coobLiaeT aa-
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pec npokKcu-cepBepa CBOMM Nofb30BaTeNsaM. Bbi3biBalOWMN NONbL30-
BaTenb nepenaeT K NPOKCU-CepBepy 3anpoc coeamHeHns. Cepeep 06-
pabaTbiBaeT 3anpoc, onpeaensier MecTonosioXXeHNne Bbi3bIBAEMOIO
nonb3oBaTens 1 nepeagaeT 3anpoc 3TOMy NoMb30BATENIO, a 3aTeM MNo-
Jly4aeT OT HEro OTBET, NOATBEPXAAIOLLNIA yCNELLHYO 00paboTky 3anpo-
ca, 1 TpaHCMpyeT 9TOT OTBET NOMb30BATENIO, NepenasLleMy 3anpoc.
Mpokcun-cepBep MOXET MOANPULIMPOBATbL HEKOTOPbIE 3arofl0BKM CO00-
LLEHWI, KOTOPbIE OH TPAHCIUPYET, NpuyemM Kaxapli cepeep, od6pabo-
TaBLLUWI 3aMpocC B NPOLECCe ero nepeaayn oT MUCTOYHMKA K MPUEMHUKY,
[oJKeH ykasaTb 310 B SIP-3anpoce ansa Toro, 4Tobbl OTBET HA 3anNpocC
BEPHYJICS MO TaKOMY XXe NyTu.

7.4.3 CepBep nepeagpecauuu

CepBep nepeagpecaumm npeaHa3HavyeH ang onpeaeneHns TeKyLero
agpeca Bbl3biIBAEMOI0 MNMoJib3o0BaTe4. BbISbIBaPOLLI,I/Iﬂ nosib30BaTesib Nne-
penaeT k cepBepy CO0OLLEHME C U3BECTHLIM EMY aZIPECOM BbI3bIBAEMO-
ro Nosib30BaTenNs, a cepBep obecneyrBaeT Nepeagpecaumio BbI30Ba Ha
TeKyLMin agpec 3Toro nofab3osarend. Ana peanudaumm 3Tom GyHKUNN
cepBep nepeagpecauym OO/MKEH B3aUMOAENCTBOBATL C CEPBEPOM Orl-
peneneHns MeCTOMNOIOXKEHNS.

CepBep nepeagpecaumn He TEPMUHUPYET BbI3OBLI Kak cepeep RAS
N HE MHULMNPYET COOCTBEHHbIE 3anpocChkl kak NpPokcu-cepeep. OH Tosb-
KO coobuaeT agpec nMbo Bbi3bIBAEMOro Mnosib3oBaTtens, nMMbo NPoKcu-
cepsepa. 1o aTomMy agpecy nHMumMaTop 3anpoca nepeaaeT HOBbIN 3arnpoc.
CepBep nepeagpecaumm He CoaepPXUT KIIMEHTCKYIO YacTb MPOrpaMMHO-
ro obecrnevyeHus.

Ho nonb3oBaTenio He 06s3aTesibHO CBA3bIBATLCA C KakUM-NnMb0o
SIP-cepBepom. OH MOXET caM Bbi3BaTb APYroro nosb30BaTeNs npu yc-
JIOBUW, YTO 3HAET €ro TeKyLWMIN agpec.

7.4.4 Cepsep onpepnesieHNs MECTONOJIO)XXEHUS Nonb3oBaTenen

[Tonb3oBaTenb MOXET nepemMeLaTbCca B ripepnenax cetn, NnO3TOMY
HeobxoaMM MexaHU3M onpeaesieHns ero MecTonoNoXeHUs B TEKYLLWIA
MOMEHT BpeMeHU. Hanpumep, coTpyaHVK NpeanpusaTms yesxaeT B KO-
MaHAMPOBKY, 1 BCE BbI30BbI, aipeCOBaHHbIE eMy, AOJIXHbl OblTb Ha-
npasfneHbl B APYrol ropo Ha ero BpemeHHoe MecTto padoTbl. O ToMm,
rae OH Haxo4UTCH, Mosb3oBaTeslb MHOOPMUPYET CreunanbHbIlr cep-
Bep ¢ nomoLbio coodbueHns REGISTER. Bo3MoOXHbI ABa pexuma pe-
rmcTpauumn: nofib3oBaTesib MOXeT COOOLLIUTbL CBO HOBbIN aapec 0AuH
pas, a MOXEeT PerncTpmpoBaTbCs Nepmoanyeckn Yyepes onpenesieH-
Hble NPOMEXYTKN BpemeHu. MepBbiii cnocob noaxoauT ansa cryyas,
Korga TepMuHan, OOCTYMHbIA NOMb30BaTENO, BKIIOYEH NMOCTOSHHO,
M ero He NepeMeLLalT No CeTH, a BTOPOI — eC/in TEPMUHA YacTo ne-
pemMellaeTcd ninm BbliK/to4aeTCAd.
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[nsa xpaHeHna TekyLero agpeca nosb30BaTens CnyXuT cepBep or-
peneneHnss MeCTOrNOJIOXEHMS 10J1b30BaTesiel, NPpencTaBnAoLLmMii coOon
06a3y gaHHbIX agpecHo nHpopmauum. Kpome NoCTOAHHOIo aapeca rnoJsib-
30BaTend, B 37Ol Oase JaHHbIX MOXET XPaHUTbCA OAVH NJTN HECKOJIbKO
TEKyLLMX aapecos.

OTOT cepBep MOXET OblTb COBMELLEH C MPOKCU-CEPBEPOM (B TaKOM
cny4yae OH HasblBaeTcs registrar) nnu ObITb peann3oBaH OTAENbHO OT NPOo-
KCU-cepBepa, HO NMeTb BOSMOXXHOCTb CBA3bIBATLCHA C HAM.

B RFC 2543 cepBep onpeneneHnss MeCTOMNOOXEHUS MpeacTaBeH Kak
OTAESIbHbI CETEBOM 3/IEMEHT, HO MPUHLUMMLI €ro PaboTbl B 9TOM J0KY-
MEHTe He pernameHTMpoBaHbl. CTOUT 06paTuUTb BHUMaHWE Ha TOo, 4TO
BbI3bIBAIOLLMI NOSIb30BaTE b, KOTOPOMY HYXXEH TeKYLLIMI aipec Bbl3blBae-
MOro Nonb30BaTesd, He CBA3blBaeTCs C CepBepOM onpeaesieHns MecTo-
NONOXEHUS HANPAMYIO. OTy GYHKLMIO BbINONHSAIOT SIP-cepBepbl npu no-
Mo npotokonoB LDAP (RFC 1777), rwhois (RFC 2167), unan gpyrmx
NPOTOKOJIOB.

7.4.5 Mpumep SIP- cetn

TepmuHan
user1@loniis.ru

PeslomMmupys Bce ckasaHHOE Bbille, OTMETUM, 4TO ceTu SIP cTposTcs
M3 3JIEMEHTOB TPEX OCHOBHbIX TUMOB: TEPMUHAMIOB, NMPOKCU-CEPBEPOB
1 cepBepoB nepeagpecauun. Ha puc. 7.3 npueeaeH npumMmep BO3MOX-
HOro noctpoenus cetu SIP.

SIP-cepBep
loniis.ru

o

o TepmuHan
Shde

@ user2@Iloniis.ru

THOM/ISDN

JlokanbHas ceTb

MapuwpyTtunsatop

MapwpyTtunsatop @ IP-ceTs @ b
SIP-cepsep /\_/-/ LLno3

other.ru

MapuwipyTtnsatop

TepmuHan
user3@other.ru

[~

JlokanbHas ceTb

Puc. 7.3 Mpumep noctpoeHus cetn SIP
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CtounTt 06paTtnTb BHUMaHME Ha TO 4TO, 4TO SIP-cepBepsbl, NpeacTaBs-
JIEHHbIE Ha puUC. 7.3, 9BNSAOTCA OTAENbHbIMU OYHKUMOHANIbHLIMU CeTe-
BbIMU 3n1eMeHTamMn. dn3nyeckr OHM MOryT ObITb peann3oBaHbl Ha 6base
CEepBEPOB NIOKasIbHOM CETU, KOTOPbIE, MOMMUMO BbIMNOJSIHEHUS CBOUX OC-
HOBHbIX PYHKUMI, ByayT Takke obpabaTtbiBaTb SIP-coobLieHuns. Tepmu-
HaJbl XX€ MOryT ObITb ABYX TUMOB: NEPCOHasbHbIN KOMMbIOTEP CO 3BYKO-
BOW nnaTtoi u nporpamMmmHbiM obecnedvenmem SIP-knnenTta (UA) nnn
SIP-tenedoH, noagknovawLmincs HenocpeactseHHo k JIBC Ethernet
(SIP-TenedoHsbl, NnponsBoanmMble komnanuen Cisco Systems, HegaBHO
NMOSIBUNNCH Ha POCCUIMCKOM PbIHKE). Takum 06pasom, Nonb3oBaTe b J10-
KanbHOW BbIYNUCNTENBHON CETU MepeaaeT BCe 3anpochbl K CBOEMY
SIP-cepBepy, a TOT 0OpabaTbiBaeT UX 1 0OecrnevymMBaeT yCTaHOBNEHME CO-
eanHeHnin. MyTem NporpaMmMnpoBaHns CepBep MOXKHO HACTPOUTL Ha pas-
Hble anropuUTMbl PaboTbl: OH MOXET 0OCNY>XMBATb YaCTb MOJIb30BATENEN
(Hanpumep, pykKoOBOACTBO NPEONPUATUS UM 0COO0 BaXKHbIX SL,) MO Of-
HUM NpaBwuiam, a Apyryto 4acTb — MO MHbIM. BO3MOXHO Takxe, 4TO cep-
Bep OyOeT yumTbiBaTb KATErOPUIO U CPOYHOCTb BbI3OBOB, a TaKKe BECTU
Ha4YMcneHne nnaTbl 3a Pa3roBopbI.

CTpyKTypHas cxema opraHnsauum ycnyr SIP-cepBepa npeacraBneHa
Ha pUCyHke 7.4.

Moaynb
ynpasfieHns
ycnyramu
A BHYyTpUCUCTEMHBbIN
v nHTepdenc
3anpochl 3anpochl
— >
0 SIP-cepBep o
‘ TBET TBET

Puc. 7.4 CtpykTypHas cxema opraHusaumm ycnyr SIP-cepsepa

Mopynb yrnpasneHusa yciyramm OTBeYaeT 3a NpenocTaBsieHne yenyr
1 3a o6LLee ynpasneHue cepeepoM. NpuHSTbIE CEPBEPOM 3arnpochl 1 OT-
BETbI MOCTYNAOT B MOAYJ1b YNPaBeHWs yciyramu 1 06pabatbiBatoTCcs UM,
Ha OCHOBaHMM Yero onpenenseTcs peakums Ha Noy4eHHbIe COOBLLEHMS.
MHTepodeiic YyenoBek-mallmHa NO3BONSET TMOKO MEHATL HACTPOIKM cep-
Bepa 1 BECTU MOHUTOPUHI CETU.

7.5 CoobuweHus nporokona SIP

7.5.1 CTpyKTypa coolLieHui

CornacHo apxmTekType «KJIMEeHT-CepBep» BCe COOOLLEHNS AeNATCA Ha
3anpockl, NepesaBaemble OT KJIMEHTa K CEPBEPY, U Ha OTBEThI cepBepa
KJINEHTY.
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Hanpumep, 4ToObl MHULIMMPOBATbL YCTAaHOBEHNE COEANHEHUS, BbI3bl-
BalOLLMiA NONb30BaTeNb OOMKEH COOOLWUTL CepBepy pan napamMeTpos,
B 4ACTHOCTU, aflpecC Bbi3bIBAEMOIro NoJsib3oBaTtess, napameTpbl MHPOP-
MaLMOHHbIX KaHa0B 1 Ap. TN NapamMeTpbl NepenalnTcs B CreunanbHOM
SIP-3anpoce. OT BbI3biBAEMOro MoJsib30BaTeNs K Bbi3blBaIOLLIEMY Nepe-
[aeTcsa OTBET Ha 3aMnpoc, Takxke coaepXallnii paa napameTpos.

Bce coobueHunsa npotokona SIP (3anpockl v 0TBETHI), NPeacTaBnsoT
coboi nocnenoBaTelbHOCTM TEKCTOBbLIX CTPOK, 3aKOAVMPOBAHHbLIX B CO-
oTBeTCTBUM ¢ AokyMmeHToM RFC 2279. CTpyKTypa 1 CUHTaKCUC coobLLe-
HUI SIP, kak yXe ynoMuHanochk paHee, MOeHTUYHbI MICNONb3YyEeMbIM B NMPO-
Tokone HTTP. Ha pucyHke 7.5 npeacraBneHa cTpykTypa COOOLLLEHWI NPO-
Tokona SIP.

CrapTtoBas
cTpoka

3aronoBkm

MycTtasa cTpoka

Teno
coobLweHns

Puc. 7.5 CtpykTypa coobuieHunii npotokona SIP

CrapToBas cTpoka npeacTtaBnsieT cobon HavabHYO CTPOKY Ntodoro
SIP-coobuweHns. Ecnv coobuieHne SsBNSieTCs 3anpocomMm, B 3TOM CTPOKe
yKasblBaloTCs TUMN 3anpoca, agpecaT U HoMep Bepcum npotokona. Ecnn
coo0bLeHVe ABNSeTCs OTBETOM Ha 3arnpoc, B CTapTOBOW CTPOKE yka3bl-
BalOTCS HOMEpP BEPCUM NPOTOKOSA, TUM OTBETA 1 ero KopoTkas pacLung-
POBKa, nNpeaHa3Ha4YeHHaa TOJ1IbKO OJ14 NMoJib30BaTeN4.

3aronoBkuM coobLLEHMI coaepxKaT cBeaeHns o6 oTnpaBuTene, agpe-
carte, NyTn crnefoBaHns 1 Op., B 06LeM, NepeHoCcsT MHpopMaumio, He-
0b6xo0aMMyto s 00CNy>XMBaHUS AAaHHOIO coobLeHus. O Tune 3arosoBka
MOXHO y3HaTb MO ero umeHn. OHO He 3aBUCUT OT pernctpa (T.e. OyKBbI
MOryT ObITb MPOMUCHLIE U CTPOYHbIE), HO 0OLIYHO UMS MULLYT C B0SbLLION
OYKBbl, 32 KOTOPOW NAYT CTPOYHbIE.

CoobLeHuns npotokona SIP MoryT cogepxaTtb Tak Ha3blBaemMoe Teno
coobuieHus. B 3anpocax ACK, INVITE n OPTIONS Tteno coobLigHust co-
OEepXUT onncaHMe ceaHCoB CBSA3U, Hanpumep, B dopmarte npoTokona
SDP. 3anpoc BYE Tena coo0bLieHns He COAEePXMT, a CUTyaLms ¢ 3anpo-
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com REGISTER noanexuT panbHenwemy naydeHuto. C otsetamu geno
06CTOUT MHaye: Nobble OTBETHI MOMYT COAEPXaTb TENO COOBLLEHNS, HO
cooepXnMoe Tena B HUX ObIBaeT pa3HbIM.

7.5.2 3aronoeku coolLwieHui
B npotokone SIP onpeneneHo YeTbipe B1aa 3aronoBkos (Tabnuua 7.1):
e OO6Lume 3arosioBku, NPUCYTCTBYIOLLME B 3arpocax U OTBETax;

e 3aro/ioBKm coaepxaHusi, NepeHocsT nHdopmMaLmio 0 pa3Mepe Tena co-
00LLIEHMSA MM 00 CTOYHMKE 3anpoca (HaumMHatoTes co cnosa «Content»);

® 3arosioBkv 3arpocoBs, NepeaaioLLme A0NONHUTENbHYIO MHDOPMAaLNIO
0 3anpoce;

e 3arosioBkm OTBETOB, NepedaoLLme AONONHNUTENbHYIO MHGOopPMaLmio 06
oTBeTe.

3aronoBoK COAEPXUT Ha3BaHWe, 3a KOTOPbIM, OTAEIEHHOE ABOETO-
ymem, creayeT 3HavyeHure 3arosioBka. B none 3HavyeHus cogepxaTtcs ne-
pefaBaemble faHHble. CnenyeT OTMETUTh, YTO eC/iY CepBEpP NPUHMMaET
CO00LLEHUS1, 3arofIOBKM KOTOPbLIX EMY HE M3BECTHbI, TO 3T 3aroJloBKM
WUrHOPUPYIOTCS.

Hwuxxe npeacTaBneHbl HAMOOJIEE YAacTO UCMOJIb3yeMble 3aroJI0BKM.

3aronosok Call-ID — yHukanbHbI UAEHTUGMKATOP CeaHca CBA3U Un
BCEX pPerucTpaumii oTAeNbHOro KIMEeHTa, OH NoaobeH MeTke coeaguHe-
Husa (call reference) B curHanmzaummn DSS-1 [7]. 3HayeHue noeHtuduka-
TOPY NPUCBAMBAET CTOPOHA, KOTOPAas MHULMNPYET BbI3OB. 3arojioBOK
Call-ID cocTouT n3 6yKBEHHO-4YMCIOBOrO 3HAYEHUS U UMeHU paboyei
CTaHUMM, KOTOpas NpucBOUa 3Ha4YeHne aTomy naeHtndurkaropy. Mex-
Ay HAMW O0JKEH CTOSATb CUMBON @, Hanpumep, 2345call@rts.loniis.ru
BoamoxHa cnenyoLLas cutyaums: K OGHOM MynsTUMEOUNHON KOHDepeH-
LM OTHOCSITCS HECKOJIbKO COEANHEHWIA, TOrAA BCE OHM OyayT MMeTb pa3-
Hble naeHTndukatopsl Call-ID.

3aronosok To — onpenenseT agpecarta. Kpome SIP-agpeca 3goecb
MOXET CTOATb napameTp «tag» ana naeHtudurkaumm KOHKPETHOro Tep-
MuHana nosib3oBarensa (Hanpumep, AoMallHero, paboyero nam CoToBo-
ro TenedoHa) B TOM ciy4ae, Korga Bce ero TepMuHarbl 3apermcTpmpo-
BaHbl Nog, ogHm agpecom SIP URL. 3anpoc MOXeT MHOXMUTBLCS 1 AOC-
TN4Yb Pa3HbIX TEPMMUHAJIOB NOJIb30BaTENS; YTOObI X pa3ninyaTb, HEOOXO-
O1MMO MeTb MeTky tag. Ee BcTaBnsieT B 3arofloBOK TepMmnHasnbHoe 000-
pyaoBaHme BbI3BAHHOIO MOJIb30BaTENSA NPU OTBETE HA NPUHATHLIN 3aMpPocC.

Ecnn Heob6xoouM BU3yasbHbI BbIBOA, UMEHM MNOIb30BATENS, HANPU-
Mep, Ha ANCNAENR, TO UMS NONb30BaTENS Takke pa3melaeTcs B nosne To.

3aronoBok From — ngeHTnduumMpyeT oTnpaBuTeNs 3anpoca; no CTpyk-
Type aHanornyeH nonio To.
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Tabnuua 7.1 Buabl 3aronoBkoB coobLieHuin SIP

OGLmMe 3aroNoBKu

3aronoeku
copepxaHus

3aronoeku 3anpocos

3aronoBku OoTBETOB

Call-ID
(noeHtTudvkaTop
ceaHca CBs3K)

Content-Encoding
(kogmpoBaHue Tena
Co00LEHNS)

Accept (npnHumaeTcs)

Allow (pa3peLueHue)

Content-Length

Accept-Encoding

Proxy-Authenticate

To
(Anpecar)

Via
(4epe3s)

Contact (noareepxaeHue
(KOHTaKTMpOBaTb) f}%%%"ﬂfg_{;?;a %i;%ﬂ ;aigggsj)mq NoAJINHOCTU MPOKCK-
P cepsepa)
CSeq Content-Type Accept-Language Retry-After (nosToputb
(a3bIK yepes HekoTopoe
(nocnepoBatenbHOCTD) | (TN COAEPXMMOrO)
NnoAAEPXMNBAETCS) BpemSl)
Date Authorization Server
(dara) (aBTOpPU3aLMA) (cepsep)
Encryption Unsupported
(wndppoBaHmne) (He noppepxmnBaeTcs)
Expires . .
Hide Warning
(cpabaTbiBaHue
Taiimepa) (CKpbITb) (NnpepynpexaeHve)
Max-Forwards WWW-Authenticate
From (MakcmmansHoe (noareepxaeHue
(MCTOYHKUK 3anpoca) KONIMYECTBO nognnHHocTn VWW/-
nepeagpecaumi) cepsepa)
Record-Route Organization
(3annceb mapLupyTa) (opraHunsauus)
Timestamp Priority
(MeTka BpemMeHn) (npropuTeT)

Proxy-Authorization
(aBTOPU3auUWa Npokcu-
cepsepa)

Proxy-Require
(TpebyeTcs NpoKcu-
cepsep)

Route
(MapLupyT)

Require (TpebyeTtcs)

Response-Key
(ko4 KogmMpoBaHUs
oTBETA)

Subject
(Tema)

User-Agent
(areHT nonb3osarens)

3aronosok CSeq — yHUKaNbHbIN UagHTUGUKATOP 3arnpoca, 0THOCS-
werocs kK ogHoMy coeguHeHunto. OH ClyXUT s KOppensaumm 3anpoca
C OTBETOM Ha Hero. 3arosioBOK COCTOUT U3 ABYX YaCTEN: HAaTypasibHOro
yncnawna amanasoHa ot 100 2% u Tnna 3anpoca. CepBep A0SIKEeH NpoBe-
paTb 3HadyeHne CSeq B KaXA0M NPUHMMAEMOM 3anpoce 1 cYmTaTh 3a-
NMpoC HOBbIM, ecnn 3HadYeHne CSeq 6ornblie npeaplaywero. Npumep 3a-
ronoeka: CSeq: 2 INVITE.
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3aronosok Via cnyxuT ans 1oro, 4todbl n3bexaTtb cUTyaLmmn, B KOTO-
pbIX 3aNpOC NOMAET MO 3aMKHYTOMY NYTU, @ TaKKe AJ1 TEX CllyYasieB, KO-
roa HeobxoaAMMo, HTOObI 3aNPOChI 1 OTBETLI 0683aTENbHO MPOXOANIN MO
OOHOMY U TOMY Xe nyTu (HanpuMep, B C/ly4ae NCMoJIb30BaHUSA MeXCeTe-
BOro akpaHa — firewall). [1eno B TOM, 4TO 3anpoc MOXET NPOXoanTb Yepes
HECKOJ1bKO NMPOKCU-CEPBEPOB, KaxX bl U3 KOTOPLIX NMPUHUMaeT, obpabda-
ThbiBaET M NMepenpasisgeT 3anpoc K crenyLlemMy Npokcu-cepBepy, 1 Tak
[0 Tex nop, noka 3anpoc He AOCTUTHEeT agpecaTa. Takum 06pas3om, B 3a-
ronoeke Via yka3blBaeTCs BECb MyTb, NPONAEHHbIN 3aNPOCOM: KaxXXabln
npokcun-cepsep AodaBseT nose co cBouM agpecom. Npm Heobxoaumo-
CcTu (Hanpumep, 4ToObl 0O6EecneYnTb CEKPETHOCTb) AeCTBUTEbHbIN aa-
pPEeC MOXET CKpPbIBATbCS.

Hanpumep, 3anpoc Ha cBoeM NyTn obpabaTbiBasnics ABYMS MPOKCU-
cepBepamun: cHavana cepeepom loniis.ru, notom sip.telecom.com. Torga
B 3anpoce nosiBATCS creayloLuime nons:

Via: SIP/2.0/UDP sip.telecom.com:5060;branch=721e418c4.1
Via: SIP/2.0/UDP loniis.ru:5060,

roe napameTp «branch» o3HavaeT, 4yTo Ha cepBepe sip.telecom.com 3a-
Npoc Obl1 pa3MHOXEH M HanpaBfieH OAHOBPEMEHHO MO Pa3HbIM Hanpas-
JNIEHNIM, N HaLL 3anpoc Ob1 NepeaaH rno HanpaeeHNo, KOTOPOEe UOEH-
TnduumpyeTcs cnenyowmm obpasom: 721e418c4.1.

Copnepxummoe nonei Via konupyeTtcs 13 3anpocoB B OTBEThI HA HUX,
M KaXxabl CepBep, Yepes KOTOPbI NPOoXoauT OTBeT, yaandeT nose Via co
CBOVIM IMEHEM.

B 3aronosok Record-route npokcu-cepBep BNUCbIBaeT CBOW af-
pec — SIP URL, — ecnn xo4eT, 4ToObI Nocnenyoume 3anpochbl NPOLLn
yepes Hero.

3aronoBok Content-Type onpepenset ¢opmaT onucaHus ceaHca
ceasn. Camo onncaHme ceaHca, Hanpumep, B popmate npoTokona SDP,
BKJ1IO4AETCS B TEI0 COOOLLEHNS.

3aronosok Content-Length ykasbiBaeT pasamep Tena coobLeHus.

Mocne Toro, kKak Mbl paccMoTpenu HanboJsiee HacTo BCTpeYvatoLLmecs
3aronoBKu coobLueHui npoTtokona SIP, cnenyet 06paTuUTh BHUMaHME Ha
TO, 4TO 3aMNPOChI M OTBETLI HA HUX MOFYT BK/llO4aTb B ce65 NunLLb onpeae-
NeHHbI Habop 3aronoBkoB (Tabnmua 7.2). 3aeck onaTtb Oykea «M» o3Ha-
yaeT ob6s3aTesibHOE NPUCYTCTBME 3arosioBka B coobuieHmn, bykea «O» —
Heobs3aTenbHOe NpucyTcTBUe, OykBa «F» 3anpellaet npucyTcTemne 3a-
ronoBKa.
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Tabnuua 7.2 CBA3b 3aros0BKOB C 3anpocamm
1 oTBEeTamm npoTtokona SIPv2.0

MecTto ucnonb3oBaHus

HasBaHue 3aronoeka 3aroNnoBKa ACK | BYE [CAN| INV | OPT | REG
Accept 3aronoBok B 3anpocax F 6] 0 (6]
Accept 3aronoBok B oTBeTe 415 F (6] 0 O
Accept-Encoding 3aronoBok B 3anpocax F (6] 0 (6]
Accept-Encoding 3arosnoBok B oTBeTe 415 F (6] 6] (6]
Accept-Language 3arosioBok B 3anpocax F (0] (0] (0]
Accept-Language 3arosnoBok B oTBeTe 415 F (6] (0] (6]
Allow 3arosioBok B oTBeTe 200 F F M F
Allow 3aronoBok B oTBeTe 405 O O 0 O
Authorization 3arofioBok B 3anpocax (0] (0] (0] (0]
O6LWmiA 3aronoBOK - KONMUPYeET-
Call-ID csl Ll/Il-lB 3anpocoB B omempy M M M M
Contact 3aroJioBok B 3anpocax (6] (6] (0] (0]
Contact 3arosoBok B oTBeTax 1xx F (0] (0] F
Contact 3arosioBOK B OTBETAX 2XX F O 0 O
Contact 3arosioBoK B OTBETax 3xx F O 0 O
Contact 3aronoBok B oTBeTe 485 F O 0 O
Content-Encoding 3aronoBku cogepxaHus O O (0] O
Content-Length 3aroioBkn copepxaHusi (6] (0] (6] (0]

Content-Type

3arosIoBK1 CoaepxaHus

O6wWmii 3aronoBOK - KOMUpyeT-

Cseq CS U3 3anNpoCcOoB B OTBETHI

Date 3arosioBok B OTBETax

Encryption 3arosioBOK B OTBETaX

Expires 3aronoBok B OTBETAX

From O6Lmit 3arofoBoK - KonupyeT-
CS U3 3aNpoCcOoB B OTBETHI

Hide 3aro/ioBok B 3anpocax

Max-Forwards

3arosioBOK B 3anpocax

Organization

O6LLKIA 3aronoBok

Proxy-Authenticate

3aronoBok B otBeTe 407

Proxy-Authorization

3arosioBok B 3anpocax

Proxy-Require

3arosioBoK B 3anpocax

Priority 3aronoBok B 3anpocax
Require 3arosioBoK B 3anpocax
Retry-After 3arosioBok B 3anpocax
Retry-After 3aronosok B oTeBeTax 404, 480,

486, 503, 600 1 603

Response-Key

3arosioBoK B 3anpocax

Record-Route

3arosioBOK B 3anpocax

Record-Route

3aronoBoK B OTBETAX 2XX

Route 3arosoBOK B 3anpocax

Server 3arosioBoK B OTBETaX

Subject 3arosoBoK B 3anpocax

Timestamp QO6Lmii 3aronoBOK

To O6Lwunin 3aronoBoK - KONUPyeT-
Csi M3 3aNpOCOB B OTBETHI

Unsupported 3aronoBok B oTBeTe 420

User-Agent QOLWmii 3aronoBOK

Via O6LWmiA 3aroNoBOK - KONMUPYeET-
CHd 13 3anpocoB B OTBETHI

Warning 3arosioBOK B OTBETaX

WWW-Authenticate

3arosioBok B otBeTe 401

olo] £ |o]o] £ |o|m|ololo|o|m| O |n|o|n|ojojo]n|o|of Z |m|o|o] 2

(e] (o] =4 [¢] [e] =<l [e] ] [¢] [e] (o] [¢] (o] el ] (o] ] (0] (] (o] ] (o] (o] B=al ] (o] (o] B=<l il lul Wil (o) (o] il lul il =9 (o] (o] il (o] (o] il lul lul

Ol0] Z [O]0] Z |o|m|o]o]o|o|o] © |mjo|m|ojo|o|m|o|o]| Z |m|o|o] Z |m|m|m|m|m|m|m|m| £ |O]o|m|O|o|n|mm|m

O|Oo] £ |0|o] £ |o]o]o]ojololo] © |m|olojololojolo|o] £ |olo|o] £

olo] £ |0o]o] £ |o]m|ololo|o|o] O |m|o|n|ojo|ojo|o|of £ |m|o|o] £

(o] (o] =< [¢] [e] I=<l [e] ] [¢] [e] [e] [e] (o] e} (0] (o] ]| (0] (o] (o] [¢] (o] (o] =<l [¢] [o] (o] B4

* MprMeyaHme — nose Heo6XoAMMO TOMBbKO B Cllyyae, Koraa Teno co-
06LLEHNS COAEPXUT Kakyto-Mb0o MHbOopMaLMio, T.e. He ABSETCS MYCTbIM.
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7.5.3 3anpocsbl

B HacToswer Bepcun npotokona SIP onpeneneHo WwecTb TUNoB 3a-
NPOCOB. Kaxabll N3 HUX NpegHa3HA4YeH A5 BbINOHEHNSA OBOJIbHO LLUK-
POKOro Kpyra 3afauy, 4To fBAseTcq SsBHbIM LOCTOMHCTBOM npoTokona SIP,
Tak kak 61arogapst 3TOMy YNCI0 COOOLLIEHNI, KOTOPbIMU OOMEHNBAOTCA
TEPMUHANbI N CEPBEPBI, CBEAEHO K MUHMMYMY. C NOMOLLBIO 3aMpoOCoB
KJIMEHT cOo0BLIaeT O TEKYLLEM MECTOMOSIOXEHWW, NPUInallaeT nob30-
BaTenen NpuHATb y4acTme B CeaHCax CBA3U, MOANDULIMPYET yXe yCcTa-
HOBJIEHHbIE CEeaHCbl, 3aBepLluaeT ux u T.4. Cepsep onpeaensiet Tmn Npu-
HATOrO 3arnpoca rno Ha3BaHMIo, yKa3aHHOMY B CTapTOBOM CTPOKe. B Toin
e cTpoke B nosie Request-URI ykasaH SIP-agpec o6opynoBaHus, Ko-
TOpOMY 3TOT 3anpoc agpecosaH. CogepxxaHue nonei To n Request-URI
MOXeT pasnunyaTbecs, Hanpumep, B nosne To MoXeT ObITb ykasdaH nybnn-
KyeMbln aapec aboHeHTa, a B nosie Request-URI — TekyLunii agpec nonb-
3oBarens.

3anpoc INVITE npurnalwaeT nonb3oBaTens NpuHATb yHacTUe B CeaH-
ce cBs3n. OH 00bIYHO COAEPXUT ONMCaHNe ceaHca CBA3U, B KOTOPOM yka-
3blBaeTCH BUL NPUHNMAEMON nHdopMaLnM 1 napameTpbl (CMMCOK BO3-
MOXHbIX BapMaHTOB NnapamMeTpoB), HeobxoauMble ans npuemMa MHbop-
MaLumu, a TakKe MOXeT yKasblBaTbCs BUA, MHGOPMaL M, KOTOPYIO Bbl3bl-
BaeMblil NOJsIb30BaTE b XenaeT nepenasatb. B oTBeTe Ha 3anpoc Tnna
INVITE ykasbiBaeTcsl BUA MHbopMaummn, kotopas 6yaeTt npuHMMaTbes
Bbl3blBa€MbIM MOJIb30BATENEM, U, KODOME TOr0, MOXET YKa3bIBaTbCS BUL,
nHdOopMaLmMm, KOTOPYIO Bbi3bIBAaEMbIN MOJSIb30BaTENb COOMpaeTCs nepe-
[aBaTb (BO3MOXHbIe NapameTpbl nepenaydv nHoopmaumn).

B aTOM CO0OBLEHMN MOTYT COAEPXaTbCs Takxke AaHHble, He0bXxoau-
Mble ang ayTeHTudurkaumm aboHeHTa, 1, CneaoBaTesibHO, A0CTyrna K-
eHTOoB K SIP-cepBepy. Mpn HE0OX0AMMOCTU NSMEHUTb XapakTEPUCTUKMN
y>Xe OpraHn30BaHHbIX KaHanoB nepeaaetcs 3anpoc INVITE ¢ HoBbIM onun-
CaHVeM ceaHca cBA3u. [Ang npurnawleHns HOBOro y4acTHMKa K y>Ke ycTa-
HOBJIEHHOMY COE€VHEHUIO TakXe ncnosb3yetcs coobLleHme INVITE.

3anpoc ACK noateepxgaeT npuem oteeTa Ha 3anpoc INVITE. Cne-
nyeT oTMeTUTb, 4To 3anpoc ACK ncrnosb3yeTtcst TOJIbkO COBMECTHO C 3a-
npocom INVITE, T.e. 3TuM coobLeHMeM 000pya0BaHNE Bbi3bIBAOLLETrO
Nnonb30oBaTess NoKa3bIBAET, HTO OHO MOJIYYNI0 OKOHYATESbHBIN OTBET Ha
ceoit 3anpoc INVITE. B coobuieHnn ACK MoxXeT coaepXaTbCsl OKOHYa-
TeslbHOE OnMcaHue ceaHca CBS3K, NepeaaBaeMoe Bbi3biBaOLYIM MOJib-
30BaTeNiem.

3anpoc CANCEL oTmeHsieT 06paboTKy paHee nepeaaHHbIX 3arnpocoB
c Temu xe, 4to n B 3anpoce CANCEL, 3HaueHnamu nonen Call-ID, To,
From 1 CSeq, HO He BNMsieT Ha Te 3anpochkl, 00padboTka KOTOPbIX yXe
3aBepuweHa. Hanpumep, 3anpoc CANCEL npumeHseTca Torga, koraa
NPOKCU-CepBepP pasMHOXaeT 3anpochkl 4S9 Noucka nonb3oBaTens Mo
HECKOJIbKMM HanpaBfeHUsM 1 B OAHOM M3 HUX ero HaxoamTt. O6paboTky
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3anpocoB, Pa30CiaHHbIX BO BCEX OCTaslbHbIX HANpaB/ieHWsX, CepBep OT-
MeHseT npu nomoLum coobeHns CANCEL.

3anpocom BYE o060pynoBaHmne Bbi3bIBAEMOIr0 UJN BbI3bIBAIOLLLETO
nonb3oBaTens 3aBepLuaeT coeanHeHmne. CTopoHa, NonyymsLLas 3anpoc
BYE, nomkHa npekpatuTb nepenady pevyeBov (MynbTUMeannHom) MHgop-
MaLmu 1 NoOATBEPAUTb ero BbinosHeHne oteeTtom 200 OK.

Mpwv nomowwm 3anpoca Tuna REGISTER nonb3oBaTtenib COO6LLAET CBOE
TekyLlee MecTononoxeHue. B aTom coobLueHnn cogepxartcs cnenyio-
Lme nong:

e [lone To ComepXnT anpecHyo MHGOPMAaLIMIO, KOTOPYIO Had0 coxpa-
HUTb UM MOAMDULMPOBATL HA CEPBEPE;

¢ [lone From cooepxuT agpec H1UmMaTopa pernctpaumm. 3apermncT-
pUpPOBaTh NoJsib30BaTesa MOXET NGO OH cam, MMBO Apyroe N, Ha-
npumep, cekpeTapb MOXET 3aperncTpMpoBaTh CBOEr0 Ha4yaslbHIKA;

e [lone Contact comepxuT HOBbI agpec NonbL30BaTeNsd, N0 KOTOPOMY
LOJKHBI NepenaBsaTbCd Bce ganbHenwue 3anpocsl INVITE. Ecnv B 3a-
npoce REGISTER none Contact otcytcTByeT, TO perucrpaums octa-
eTcs npexHen. B cnyvyae oTMeHbl permcTpaunm 3gechb nomMeLLaeTcs
CUMBOJT «*»;

e B none Expires yka3biBaeTcs BpeMs B CEKYHAAX, B TEH4EHNE KOTOPOIro
pervucTpauns gencTemtensHa. Ecnv gaHHoe none OTCyTCTBYET, TO MO
YMOJIHaHMIO Ha3Ha4vaeTcs BpeMs — 1 4ac, nocne 4yero perncrpaumsi
OTMeHsIeTCs. Perncrpaumio MoXHO Takxke OTMEHUTb, Nepenas coob-
weHne REGISTER c nonem Expires, KOTOPOMY NPUCBOEHO 3HAYEHMEe
0, n c cooTBeTcTBYIOWMM nosiem Contact.

3anpocomMm OPTIONS Bbi3biBaeMbI NONb30BaTE b 3anpallBaeT UH-
dopmaLmio 0 PYHKLMOHANIbHBIX BO3MOXHOCTSIX TEPMUHANIBHOMO 060pYy-
[0BaHWs BbI3bIBAEMOr0 Mosib3oBaTtens. B oTBeT Ha aToT 3anpoc o6opy-
[0BaHMe BbI3bIBAEMOI0 NOJIb30BaTeNs coo0LLaeT Tpebyemble CBEAEHMS.
MpumeHeHne 3anpoca OPTIONS orpaHuyeHo TeMu cnydasmMu, Korga
HEeo6X0AMMO y3HaTb O GYHKLIMOHAbHbIX BO3MOXHOCTAX 000PYaA0BaHNSA
[0 YCTaHOBNEHUS coeauHeHus. [1ns ycTaHOBIEHUSI COeAMHEHMS 3arnpoc
3TOro TMna He UCMNoJb3YeTCs.

Mocne ncnbiTaHni npoTokona SIP B peanbHbIX CETSAX 0Ka3anoch, 4TO
015 pelleHns psaa 3a4ad BollleykasaHHbIX LWeCTU TUMOB 3anpoCOoB He-
[0CTaTo4HO. [M03TOMY BO3MOXHO, Y4TO B NPOTOKOS B6yayT BBEAEHbI HO-
Bble coobuleHuns. Tak, B TekyLen Bepcum npoTtokona SIP He npeaycMmoT-
peH cnocob nepeaayqm MHGopmMaunm ynpaBneHns COeaUHEHVNEM U OpY-
ron nHopmaumm BO BpeMs ceaHca CBA3U. [na peweHns 3Ton 3agadn
Obin npeanioxeH HoBbI TUN 3anpoca — INFO. OH MoXeT Mcnonb30BaThbCs
B C/IeAYIOLLMX CIy4YasX:

® [1719 NepeHoca curHanbHbix coobuieHnii TOIl/ISDN/coToBbIX ceTen
MeXxay LWo3amMm B TeHeHMe pa3roBOPHOM CECCUN;

14. B.C. lonbawTenH
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e 59 nepeHoca curHano DTMF B TeueHne pa3roBopHOM ceccuu;
® 119 nepeHoca OUNNMHIOBOM MHPOpMaLMN.

3aBepLumB onncaHme 3anpocos npotokona SIP, paccmoTpum, B kadve-
CcTBe npumMepa, TmnuyHeii 3anpoc Tuna INVITE (puc. 7.6).

INVITE sip: watson@boston.bell-tel.com SIP/2.0
Via: SIP/2.0/UDP kton.bell-tel.com
From: A. Bell <sip: a.g.bell@bell-tel.com>
To: T. Watson <sip: watson@bell-tel.com>
Call-ID: 3298420296@kton.bell-tel.com
Cseq: 1 INVITE
Content-Type: application/sdp
Content-Length: ...

v=0

o=bell 53655765 2353687637 IN IP4 128.3.4.5
C=IN IP4 kton.bell-tel.com

m=audio 3456 RTP/AVP 0 3 4 5

Puc. 7.6 Mpumep 3anpoca INVITE

B aTom npumepe nonb3osatens Bell (a.g.bell@bell-tel.com) Bbi3biBaeT
nonb3oBatena Watson (watson@bell-tel.com). 3anpoc nepenaeTcs K npo-
Kcn-cepsepy (boston.bell-tel.com). B nonsx To n From nepepg agpecom
CTOWUT 3annCb, KOTOPYIO BbI3bIBAIOLLINIA MOSIb30BATESb XENaeT BbIBECTU HA
avcnnen Bbi3biBaeMOoro nosib3oBartens. B Tene coobuieHms obopynoBa-
HVe BbI3bIBAIOLLLErO MOb30BaTENS YKa3biBaeT B popmate npotokona SDP,
4YTO OHO MOXET NpMHUMaTL B MOPTY 3456 peyeByto MHOOPMALMIO, YyNaKo-
BaHHY!0 B nakeTbl RTP 1 3akoampoBaHHyo N0 O4HOMY U3 ClieayloLwmx an-
roputmoB kogmpoBaHua: 0 — PCMU, 3 - GSM, 4 - G.723 n 5 - DVI4.

Mpu nepenadve coobLeHUn npoTokona SIP, ynakoBaHHbIX B CUrHaSb-
Hble coobLlieHns npoTtokona UDP, cywlecTByeT BEPOATHOCTb TOro, 4TO
pasmMep 3anpoca unv 0TBeTa OKaXKeTCs 60JblLE MaKCMMasbHO A0MNYyCTU-
MOT O AJ15 AAHHOM CeTU, U Npon3onaeT pparmeHTaums naketa. Ytobbl ns-
6exaTb 3TOro, UCMoJIb3yeTcs CXaTbli popMaT MMEH OCHOBHBbIX 3ar0J10B-
KOB, Nogo0OHO TOMY, Kak 3TO Aenaetcs B npoTtokone SDP. Huxe npuBe-
[EeH CNMCOK Takux 3aronoBkos (Tadbnuua 7.3).

Tabnuua 7.3 CxaTtble MMeHa 3arosloBKOB

CxaTas ¢popma UMEHU [MonHaa ¢popma MmeHn
Content-Type
Content-Encoding
From

Call-1D

Contact (o1 "moved")
Content-Length
Subject

To

Via

<.—o-(n—3—'—h('DO
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Mpw HaNUCaHMN UMEH 3aronoBKOB B CaToM Buae coodiueHue INVITE,
rnokasaHHOEe paHee Ha pUCyHKe 6, OyaeT BbIrMsaaeTb cneayloLlym obpa-
30M (puc. 7.7):

INVITE sip: watson@boston.bell-tel.com SIP/2.0

v: SIP/2.0/UDP kton.bell-tel.com

f: A. Bell <sip: a.g.bell@bell-tel.com>
t: T. Watson <sip: watson@bell-tel.com>
i: 3298420296@kton.bell-tel.com

Cseq: 1 INVITE

c: application/sdp

1:

v=0

o=bell 53655765 2353687637 IN IP4 128.3.4.5
C=IN IP4 kton.bell-tel.com

m=audio 3456 RTP/AVP 0 3 4 5

Puc. 7.7 Tlpumep 3anpoca INVITE ¢ cokpalleHHbIMY 3aronoBkamu

B 3aknioyeHune naparpada, kak 1 B NpeablayLiyx rnasax, CBeAeM Bce
3anpochl, C UX KPaTKUM onncaHuem, B Tabnuuy 7.4.

Tabnuua 7.4 3anpocsbl SIP

Tun 3anpoca OnucaHne 3anpoca

INVITE Mpurnawaet nonb3oBaTens K ceaHcy ceBa3u. Copepxut SDP-
onvcaHue ceaHca

ACK MoaTBepxgaeT npuem okoH4YaTenbHoro oteeta Ha 3anpoc INVITE

BYE 3aBepLuaeTt ceaHc cBsA3n. MoxeT ObITb NepenaH nobon 13
CTOPOH, y4acCTBYIOLLMX B CeaHce

CANCEL OTMmeHsieT 06paboTKy 3anpoCcoB ¢ TeMn xe 3arosioBkamu Call-ID,
To, From un CSeq, 4to 1 B camom 3anpoce CANCEL

REGISTER lMepeHocUT agpecHyto nHpopmaumio gas perucrtpaymn
nonb30oBaTeNs Ha cepBepe onpeaeneHnss MecTonoNoXeHNs

OPTION 3anpawmBaeT nHGopmMaunio 0 GYHKUMOHATbHBIX BOSMOXHOCTHAX
TepMuHana

7.5.4 OTtBeTbl Ha 3anpocChbl

[Mocne npyema n nHTEpPNpeTaunm 3anpoca, agpecar (MPoKcu-cepsep)
nepenaeT OTBET Ha 3TOT 3anpoc. CoaepkaHne OTBETOB OblBAET Pa3HbIM:
NOATBEPXAEHNE YCTAHOBMIEHNSI COEAVHEHNS, Nepeaaya 3anpoLleHHOMN
MHpOpMaLMK, CBEAEHUS O HEUCNPABHOCTAX N T.4. CTPYKTYpY OTBETOB U UX
Buabl npotokon SIP yHacneposan ot npotokona HTTPR.

OnpeneneHo WecTb TUNOB OTBETOB, HECYLLIMX PA3HYI0 GYHKLIMOHANb-
HYI0 Harpy3ky. Tvn OTBETa KOAMPYETCS TPEX3HAYHBIM YMCoM. CaMon Bax-
HOW ABNAETCS nepsas umdpa, kotopas onpenendeT Kiacc oTBeTa, Oc-
TasibHble ABe UM@PbI Wb OOMNOJIHAIOT NepByl0. B HEKOTOPLIX Cly4asax
obopyaoBaHMe gaxe MOXET He 3HaTb BCe KOfbl OTBETOB, HO OHO 00sA3a-
TesNIbHO O0JIKHO MHTEPMNPETUPOBATL NEPBYIO LMdpPY OTBETA.
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Bce oTBETHI AENATCA HA ABE rpynnbl: MHPOPMALIMOHHbIE U DUHANb-
Hble. VIHpOpMaLMOHHBIE OTBEThLI MOKa3bIBAKOT, YTO 3anNpOC HAaXOAUTCH
B cTaaum 06paboTkn. OHM KOOUPYIOTCS TPEX3HAYHbLIM YMCIOM, HA4YNHAIO-
WMMCS C eamHmnubl, — 1xx. HekoTopble MHPOPMALIMOHHbIE OTBETLI, Ha-
npumep, 100 Trying, npeaHa3Ha4YeHbl 4719 YCTAHOBKM HA HYJ1b TAIMEPOB,
KOTOpble 3anyckalTca B 060pyaoBaHum, nepeaasluem 3anpoc. Ecnn
K MOMEHTY cpabaTbiBaHMs TaliMepa OTBET Ha 3aMpocC He MOJTyYeH, TO CHU-
TaeTCs, YTO ATOT 3anpPOC MNOTEPSAH M MOXET (MO YCMOTPEHMIO NPON3BOAN -
Tens) 6bITb NepeaaH NOBTOPHO. OAMH U3 PpacnpPOCTPaHEHHbIX OTBETOB —
180 Ringing; No Ha3Ha4YeHM0 OH AEHTUYEH curHany «KOHTPOsb MNOCbI-
k1 Bbi3oBa» B TPOI n 03HavaeT, 4TO Bbl3biBAEMbI NOb30BATENb NONY-
YyaeT CMrHan 0 BXOASLWEM BbI3OBE.

®uHanbHble OTBETHI KOANPYIOTCHA TPEX3HAYHBIMU YACAMU, HAYNHAIO-
wmmMmncs ¢ unogp 2, 3, 4, 5 n 6. OHK o3HavaloT 3aBepLueHne 06paboTku
3anpoca 1 copepxar, Korga aTo HyXHo, pedynstat 06paboTky 3anpoca.
HasHaueHue prHanbHbIX OTBETOB KaX40ro TUna paccMaTprBaeTCs HUXE.

OTBEeTbI 2XX 03HAYaloT, 4TO 3anpoc 6k ycnelwHo obpaboTtaH. B Hac-
TosILEE BPEMS M3 BCEX OTBETOB TUMa 2XX OMNpeaesieH Nullb OANH —
200 OK. Ero 3Ha4yeHue 3aBUCUT OT TOr0, HA KaKOW 3anpoC OH OTBEYAET:

e otBeT 200 OK Ha 3anpoc INVITE o3HayaerT, 4To Bbi3biBAEMOE 000pY-
[OBaHMe COorNacHo Ha y4acTue B CeaHCce CBSA3U; B TeJie OTBETA yKa3bl-
BaloTCA YHKLUMOHASIbHbIE BO3MOXHOCTU 3TOF0 000PYA0BaHUS;

e oTBeT 200 OK Ha 3anpoc BYE 03HavaeT 3aBepLueHmne ceaHca CBA3N,
B TeJIe OTBETa HMKAKON MHPOPMaLMN HE COOEPXKNTCH;

e otBeT 200 OK Ha 3anpoc CANCEL o3HavyaeT OTMeHy nomcka, B Tefne
OTBEeTa HMKaKoM MHDOPMaLMN HE COOEPXKNTCS;

e oT1BeT 200 OK Ha 3anpoc REGISTER o3HauvaeT, 4To peructpauus npo-
Lu1a yCcneLuHo;

e oT1BeT 200 OK Ha 3anpoc OPTION cnyxmnt onga nepenayv CBeAeHMn o
PYHKLMOHANbHbIX BO3MOXHOCTAX 000pyA0BaHNsA, 3TV CBEAEHUS CO-
[epxaTcs B Tesfie oTBeTa.

OTBETbI 3XX MHPOPMUPYIOT 0O0PYAOBaAHME BbI3bIBAIOLLETO NOJSIb30Ba-
TeJsida O HOBOM MECTOIOJIOXXEHNW BbI3bIBAEMOIO MOJ1Ib30BaTENA U rnepe-
HOCSAT APYrylo MHbopMaLMo, KoTopasi MOXeT OblTb MCMOSIb30BaHa As
HOBOIO BbI30BA:

e B oTtBeTe 300 Multiple Choices yka3biBaeTcsa Heckonbko SIP-anpe-
COB, MO KOTOPbIM MOXHO HaMTW BbI3bIBAEMOIO nonb3oBaTesid, U Bbl-
3blBalOLLLEMY MOJIb30BATESIO NpeaaraeTcs BblopaTb OANH U3 HUX;

e otBeT 301 Moved Permanently 03Ha4aeT, 4TO BbI3biBAE€MbIi MOJb-
3o0BaTenb 60MbLIe HE HAXOAMTCSH MO agpecy, ykasaHHOMY B 3anpoce,
1 HaNpPaBNATb 3anpPOChl HYXHO HAa aapec, ykasaHHbin B none Contact;

e 0oT1BeT 302 Moved Temporary 03Ha4aeT, YTO NoNb30BaTe b BDEMEH-
HO (MPOMEXYTOK BpeMeHM MOXET ObiTb YKa3aH B none Expires) Haxo-
OUTCS Mo ApyromMy agpecy, KOTopbli ykasbiBaeTcs B nose Contact.
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OT1BeTbI 4XX MHPOPMUPYIOT O TOM, YTO B 3anpoce obHapyXxeHa oLnb-

ka. lNMocne nonyyeHus Takoro oTBeTa NoJsib3oBaTESb HE AOJKEH Nepeaa-
BaTb TOT Xe caMblii 3anpoc 6e3 ero Mmoandpukaumn:

otBeT 400 Bad Request o3Ha4vaeT, 4TO 3anpocC He NOHAT N3-3a Hanun-
4Ynsi B HEM CUHTAKCMYECKMX OLLNOOK;

otBeT 401 Unauthorized o3HauaeT, 4To 3anpoc TpedyeT npoBene-
HUS Npoueaypbl ayTeHTudmnkaumm nonb3osatens. CyLecTByOT pas-
Hble BapWnaHTbl ayTeHTI/ICDI/IKaLI,I/IVI, M B OTBETE MOXET ObITb YKa3aHo,
KaKOW 13 HMX NCNOJSIb30BaTb B OaHHOM cliy4ae;

otBeT 403 Forbidden o3HauyaeT, 4To cepBep NOHAM 3anpoc, HO OTKa-
3ascsa ero oocnyxmBaTb. [TOBTOPHbIM 3anpoc nocbinaTte He CrieayerT.
Mpun4mHbI MOryT ObITb Pa3HbIMK, HANPUMEP, 3arpPochl C 3TOro agpeca
He 0OcnyXmnBalTCa U T.4.;

oTBeT 485 Ambiguous 03Ha4aeT, 4TO aZpec B 3anpoce He onpeaens-
€T BbI3bIBAEMOI0 NOJIb30BaTeNS OAHO3HAYHO;

o1BeT 486 Busy Here 03HavaeT, 4TO BbI3bIBAEMbIV MOJIb30BATESb B HA-
CTOSALWMIA MOMEHT HE MOXET MPUHATb BXOAALLMIA BbI3OB MO AAHHOMY
agpecy. OTBET He UCKJIIDYaeT BO3MOXHOCTM CBA3ATbCS C MOJIb30Ba-
Tenem no aApyromy agpecy uim, K npuMepy, ocCTaBnTb COOOLLIEHNE B pe-
4eBOM MOYTOBOM SILLMKE.

OTBeTbl 5XX MHHOPMMPYIOT O TOM, YTO 3arNPOC HE MOXET ObITb 06pa-

00TaH 13-3a oTkasa cepeepa:

otBeT 500 Server Internal Error o3Ha4vaeT, 4TO cepBep He UMeeT
BO3MOXHOCTWN 0OCNYXNTb 3aMpoC U3-3a BHYTPEHHen owmnbkn. Knm-
€HT MOXET MoNbITaTbCsl MOBTOPHO MOC/aTh 3aMpPoc Yepes3 HeKOoTOo-
poe BpeMsi;

oteeT 501 Not Implemented o3HavaeT, 4TO B cepBepe He peanmao-
BaHbl GYHKLUNM, HEODOXO0AMMbIE AN 0OCNY>XMBAHUS 3TOrO 3anpoca.
OTBeT NnepenaeTcs, HANPUMEpP B TOM Cily4ae, Koraa CepBep HeE MOXET
pacnos3HaTb TUM 3anpoca;

otBeT 502 Bad Gateway vHdopMUpyeT 0 TOM, 4TO cepBep, PyHK-
LI,VIOHVIpyIOLLI,I/IVI B Ka4eCTBe LWJ1i0o3a UJin NpoKcun-cepsepa, NpuHAI He-
KOPPEKTHbI OTBET OT CepBepa, K KOTOPOMY OH HanpaBwI 3arnpoc;

otBeT 503 Service Unavailable roBoput oT TOM, 4TO CepBepP He MO-
XeT B IaHHbIi MOMEHT 0OCYXXTb BbI3OB BCNEACTBUE NEPErpy3kn Ui
npoBeaeHnst TEXHNYECKOro 06CyXXnBaHus.

OTBeTbl 6XX MHDOPMUPYIOT O TOM, YTO COEAMHEHNE C Bbl3biIBAEMbIM

nonb3oBartesnieM YCTaHOBUTb HEBO3MOXXHO!

oteeT 600 Busy Everywhere coo6LaeT, 4TO Bbi3biBAEMbIN NONL30-
BaTeJlb 3aHAT U HE MOXET MNMPUHATL BbISOB B ,D,aHHbIVI MOMEHT HU NOo
OAHOMY 13 UMEIOLLNXCH Y HEro aapecoB. OTBET MOXET yKa3biBaTb Bpe-
M4, noaxogsiiee aJi9 Bbl3oBa nosib3oBaTens;
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e oTBeT 603 Decline o3HayaeT, 4TO BbI3blBaEMbIl MONb30BaTESb HE
MOXET WUJIN HEe XenaeT NPUHATb BXoAALWWIA BbI30B. B oTBEeTE MoXeT
ObITb YKa3aHO Noaxoasiiee A8 Bbi30Ba BPpeMs;

e otBeT 604 Does Not Exist Anywhere o3Ha4aerT, 4TO BbI3bIBAEMOrO
nosib30BaTeNs HE CYLLECTBYET.

HanomMHMMm, 4T0 3anpockl M OTBETHI HA HUX 06pa3yioT SIP-TpaH3akumio.
OHa ocyLecTBAsSIETCA MeXAY KIIMEHTOM U CEPBEPOM U BKJTIOYAET B cebs
BCe COO0BLLEHNS, Ha4YMHAsA C NepPBOro 3anpoca 1 3akaH4ymBas GUHaIbHbIM
oTeBeToM. [1pn ncnonb3oBaHUKM B Ka4eCTBE TpaHcnopTa npotokona TCP
BCe 3arpochbl 1 OTBETbI, OTHOCALLMECH K OOHOW TPaH3akLu1u, nepenatoT-
csa no ogHomy TCP-coegyiHeHMIO.

Ha pucyHke 7.8 npencrasneH npumep oteeTa Ha 3anpoc INVITE.

SIP/2.0 200 OK

Via: SIP/2.0/UDP kton.bell-tel.com

From: A. Bell <sip:a.g.bell@bell-tel.com>
To: <sip:watson@bell-tel.com>;

Call-ID: 3298420296@kton.bell-tel.com
Cseq: 1 INVITE

Content-Type: application/sdp
Content-Length:

v=0

o=watson 4858949 4858949 IN IP4 192.1.2.3
t=3149329600 0

c=IN IP4 boston.bell-tel.com

m=audio 5004 RTP/AVP 0 3

a=rtpmap:0 PCMU/8000

a=rtpmap:3 GSM/8000

Puc. 7.8 Mpumep SIP-otBeTa 200 OK

B aTom npumepe npuBeneH oTBeT nonb3osatend Watson Ha npurna-
LUEeHVE NPUHSATb y4acTMe B CeaHCe CBS3U, MONyYEeHHOE OT NoJsib30BaTeNs
Bell. Hanbonee BeposATHLIVM dopmMaT npurnalleHmns PaccMoTPEH HaMW
paHee (puc. 7.7). BoidbiBaemMmasi CTOPOHA MHPOPMUPYET Bbi3bIBAIOLLYIO
O TOM, YTO OHa MOXET NpMHUMaTbL B NopTy 5004 peyeByto MHPOpPMaLMIO,
3aK0AMPOBAaHHYO B COOTBETCTBUW C anropnutmamm koauposaHma PCMU,
GSM. lNonsa From, To, Via, Call-ID B35Tbl 13 3anpoca, NokasaHHOro Ha
pucyHke 7.7. 13 npumepa BUAHO, 4TO 370 0TBET Ha 3anpoc INVITE ¢ no-
nem CSeq: 1.

[Mocne Toro, Kak Mbl PaCCMOTPENN 3aMPOCHl M OTBETLI HA HUX, MOXHO
OTMETUTb, 4TO NPOTOKOoN SIP NpeaycMaTpmnBaeT pasHbl€ anropuUTMbl yC-
TaHOBNEHUs coeanHeHus. Mpu aTom cToMT 06paTTb BHUMAHME, YTO OL4HW
M Te e OTBETbl MOXHO MHTEPNPETNPOBATL NO-Pa3HOMY B 3aBUCUMOCTH
OT KOHKPETHOM cuTyaummn. B Tabnuuy 7.5 cBeeHbl BCe OTBETHI Ha 3arpo-
Cbl, OnpeaeneHHble NpoTokonom SIP.
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Tabnuuya 7.5 OtBeThl SIP

Kopn,

Required

oTeeta MoscHeHne HasHaueHwne
3anpoc obpabaTbiBaeTcs, HanNpuMep, cepeep obpallaeTcst K 6azam
100 Trying [aHHbIX, HO MECTOMMOJIOKEHME BbI3bIBAEMOrO MoJIb30BaTeNA B
HaCTOSALUMIA MOMEHT HE onpeneneHo
180 Ringing MecTonosnoxeHve Bbi3biBAEMOro Nnosib3oBaTtens onpeneneHo. Emy
[AeTcs CUrHan o BXOZsLLEM Bbl30BE
Call Is Being
181 Forwarded Mpokcun-cepBep nNepeagpecyeT BbI30B K APYroMy Monb30BaTesNio
BbI3bIBaeMbIVi NONb30BaTENlb BPEMEHHO HE AOCTYMNEH, HO BXOASLLMIA
182 Queued BbI30OB MOCTaBJIEH B 04epeb. Korga Bbi3biBaeMbIV NOL30BaTESNb
CTaHeT OOCTYMNHbIM, OH NepenacT GuHaNbHbIN OTBET
200 OK KomaHnza ycneLHo BbinosiHeHa
300 Multiple BbI3biBaeMbIV NONL30BaTeESb AOCTYNEH NO HECKONBKUM afpecam.
Choices BhI3bIBatoLLlA MNONIb30BATENb MOXET BbIOPATh SO0 U3 HUX
301 Moved Monb3oBaTenb M3MEHUNT CBOE MECTOMONIOXEHNE, ero HOBbI agpec
Permanently |ykasaH B none Contact
302 Moved [Monb3oBaTeNb BPEMEHHO U3MEHWST CBOE MECTOMOJIOXEHNE, ero
Temporarily HOBBbI aapec ykasaH B none Contact
BbI3biBaeMasi CTOpPOHA MOXET MPUHSATb BXOOSLLMIA BbI30B TOSIbKO B
TOM CNy4ae, KOraa OH NPOXOAUT Yepes NPOKCU-CcepBep.
305 Use Proxy BhI3bIBatoLLEl CTOPOHE PEKOMEHIYETCSH 00PaTUTLCS K MPOKCU-
cepBepy, agpec KoToporo ykasaH B none Contact. OTBeT nepenaetcs
TOJIbKO TEPMUHaSIbHBIM 060pyaoBaHnemM (UAS)
. BbI30B He JOCTUI agpecaTa, HO CyLLECTBYET aIbTEPHATUBHbIN
Alternative 2
380 Service BapuaHT 006CNyXmnBaHUs,, KOTOPLIM ykasaH B Tene oTeBeTa. Hanpumep,
BbI30B MOXET OblTb NepeazpecoBaH K pe4eBOMY MOYTOBOMY SLLMKY
400 Bad Request | B 3anpoce obHapyxeHa cuHTakcuieckas oLumoka
401 Unauthorised | TpebyeTcsa npoBeaeHve npoLenypbl aBTopu3aLmmy nosib3oBaTenst
Payment
402 Required TpebyeTca npeaBapuTesnbHas onnara ycnyr
403 Forbidden 3anpoc He OyaeT o6CnyXMBaTbCA CEPBEPOM U HE AOMKEH
nepenasaTbCsi MOBTOPHO
CepBep He 06Hapyxun Bbi3bIBAEMOr0 NMonb30BaTesisi B JOMeHe,
404 Not Found | 52anHom B none Request-URI
Method Not He paspeluaeTcs nepenasath 3anpoc 3TOro Tuna Ha agpec,
405 Allowed yka3aHHbIn B none Request-URI. B none Allow oTBeTa yka3biBaloTCs
pas3peLUeHHbIe TUMbl 3anpoCcoB
OTBEThHI, FEHEPVPYEMbIE BbI3EIBAEMOV CTOPOHOM, HE ByayT MNOHSATHI
406 Not Acceptable BbI3bIBAIOLLEN CTOPOHOMN
Proxy KnueHT nonxeH NoaTeepanTh CBOE NpaBo A0CTyna K MPOKCU-
407 Authentication cepeep P P Ty P
Required Yy
CepBep He MOXeT nepenaTb OTBET, HaNprMep, ykasatb
Request MECTOMOJIOXKEHNE BbI3bIBAEMOrO MOJL30BATENS!, B TEHEHVE
408 Timeout NPOMEXyTKa BpeEMEHW, cneunduumpoBaHHOro B none Expires
3anpoca. Bbi3biBatowwmii nonb3oBaTesnb MOXET NOBTOPHO Nepenatb
3anpoc Yepes3 HEKOTOPOe Bpems
O6paboTka 3anpoca REGISTER He MoxeT ObITb 3aBepLueHa 13-3a
409 Conflict KOHDMKTa Mexay OencTBMeM, onpeaeneHHbIM B napameTpe action
3anpoca, 1 TeKYLLMM COCTOSIHUEM PECYPCOB
410 Gone CepBep 60sbLLE HE MMEET OOCTYNA K 3arnpallvBaeMOMy PECYPCY
1 He 3HaeT, Kyada nepeagpecoBatb 3anpoc
411 Length T
pebyeTcs ykazaTb 4JIMHY Tena coobuieHust B none Content-Length
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Request Entity

413 Too Large Paamep 3anpoca CnmLKoM Benvk ans 06paboTku
414 Request-URI | Aopec, ykasaHHbin B none Request-URI, okasancs cnvwkom
Too Large 60/bLLVM, MO3TOMY €ro MHTepPnpeTaums HEBO3MOXHA
415 Unsupported 3anpoc comepXuT He noaaepXrBaemMblii popmat Tena coobLleHns
Media Type
: CepBep He NOHSN pacLUMpeHne NpoToKona, cneumduLmMpoBaHHOE B
420 Bad Extension none Require
480 Temporarily not Bbi3biBaeMbIli NONL30BaTeSlb BDEMEHHO HEQOCTYMNEH
available
Call Mocbinaetcs B OTBET Ha nonydeHue 3anpoca BYE, He oTHocsLwerocs
481 Leg/Transaction | k Tekywmm coeanHeHusim, nnmn 3anpoca CANCEL, He oTHocsLLerocs K
Does Not Exist | Tekywmm 3anpocam
CepBep 06HAPYXW, YTO NPUHSATLIN MM 3anpoc NepesaeTcs no
482 Loop Detected | 3amkHyTOMY MapLupyTy (B none Via yxxe nMmeetca agpec 310ro
cepsepa)
CepBep 06Hapyxwun B nose Via, 4To NPUHATLIA MM 3anpoc NpoLuen
483 | Too Many Hops | yepes 6GosblLiee KONM4YEeCTBO NMPOKCU-CEPBEPOB, YEM Pa3PELLEHO B
none Max-Forwards
484 Address CepBep NpuHAA 3anpoc ¢ HeMNosHbLIM aapecoM B nosne To um
Incomplete Request-URI. TpebyeTcsa aononHutensHas agpecHas MHbopMaums
Anpec BbI3bIBAEMOro noib30BaTeNst HEOAHO3HaYeH. B 3aronoske
485 Ambiguous Contact oTBeTa MOXET coAepXaTbCs CNMCOK aipeCcoB, N0 KOTOPbIM
3TOT 3anpoC MOXHO Nepeaatb
B HacTOALWLMIA MOMEHT BbI3bIBAEMbIV MOJIb30BATENb HE XENAET UNN He
486 Busy Here MOXET MPUHSTb BbI3OB HA 3TOT agpec. OTBET HE UCKIoYaEeT
BO3MOXHOCTM CBSI3aTbCs C NOMb30BaATENIEM MO APYroMy agpecy
500 Interréa;lr(?rerver BHyTpeHHss olumbka cepeepa
Not B cepBepe He peann3oBaHbl GYHKUUKN, HEOOXOAMMbIE AN
501 Implemented obcnyxunaHus 3anpoca. OTBET nepepaeTcs B TOM ciyyae, korga
CepBep He MOXET pPacno3HaTb TUMN NOJlYYEHHOrO MM 3anpoca
CepBep, GYHKUMOHUPYIOLNIA B KQYECTBE LLH03a WU NMPOKCK-
502 Bad Gateway | cepsepa, NpUHMMaET HEKOPPEKTHBIN OTBET OT CEPBEPA, K KOTOPOMY
OH Hanpaswn 3anpoc
503 Service CepBep He MOXET B AaHHbIi MOMEHT 0OCNYXUTb BbI3OB BCIELACTBME
Unavailable Neperpyskn 1M NPOBEOEHUS TEXHUYECKOrO 0OCTYXMBAHUS
CepBep, GYHKUMOHUPYIOLNIA B KQYECTBE LLH03a UM NMPOKCK-
Gateway Time- | CEPBEPA, B Te4EHME YCTAHOBNEHHOTO MHTEPBAasIa BPeMeHN He
504 o&lt nony4un OTBET OT CepBepa (Hanpumep, OT cepeepa onpeaeneHns
MECTOMONOXEHUST), K KOTOPOMY OH 00paTuics Ajis 3aBepLueHns
06paboTkM 3anpoca
SIP Version not
505 CepBep He noaaepXvBaeT AaHHyo Bepcuio npoTtokona SIP
supported
Bus BbI3biBaeMbIli NONIb30BATESb 3aHAT U HE XenaeT NpPUHUMaTh BbiI30B B
600 Y OaHHbIN MOMeHT. OTBET MOXET yka3biBaTb Noaxoasiliee AJisi Bbi3oBa
Everywhere
BpeMS
BbI3biBaeMbIli NONIb30BATENlb HE MOXET WUIN He XenaeT NpuHUMaTb
603 Decline BXOAsSILUME BbI30BbI. B 0TBETE MOXET ObITb YKa3aHO noaxoasiiee s
Bbl30Ba BpPeEMS
Does not exist
604 anywhere BbI3biBaEMOro nosb3oBaTensi He CyLeCTByeT
Bbi3biBaeMbIli N0b30BATENb HE MOXET MPUHATL BXOAALLMIA BbI3OB N3-
606 Not Acceptable | 3a Toro, 4to BMA MHMOPMaLMK, yKa3aHHbIN B ON1UcaHUM ceaHca

ces3n B popmate SDP, nosioca npornyckaHust 1 T.4. HeNpUuemaembl
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7.6 AnroputMmbl ycTQHOBNEHUSI COeAUHEHUS

MpoTokonom SIP npeaycMoTpeHbl 3 OCHOBHbIX CLLEHapUst YyCTaHOB-
JNIEHNS COeQMHEHNS: C yHaCTUEM NPOKCU-CepPBeEpPA, C y4aCTUEM CepPBE-
panepeagpecaumn n HeNoCcpPeaCTBEHHO Mexay nosib3oBarensamu. Pas-
nyve Mmexay nepevymncieHHbIMU CLeHapuaMmy 3aksitoyaeTcs B TOM, YTO
Mno-pa3HOMY OCYLLECTBJISETCH NOUCK U NnpurinalleHne Bbl3biBaeMOoro
nosib3oBaTtens. B nepBom cnydae 3T pyHKLUMM BO3naraeT Ha cebs npo-
KCWU-CepBep, a Bbi3blBalOLLEMY NOSIb30BATENO HEOOXOAMMO 3HATL TOJb-
KO NocTosiHHbIN SIP-aapec Bbi3biIBAEMOro nonb3oBartens. Bo BTopom
CJly4ae BbI3blBaKOLLAA CTOPOHA CaAMOCTOSATESNIbHO YCTaHaBMBAET COen-
HeHue, a cepBep nepeagpecaunn N1b peanuayeTt npeodbpasoBaHme
NMOCTOSIHHOIO aZipeca Bbl3bIBAEMOro abOHEeHTa B €ro TekyLuin agpec.
M, HakoHeL, B TPETbEM Clly4ae Bbl3blBaOLWEMY MONb30BATENIO 415 YC-
TaHOBJIEHNS COEANHEHMS HEO0OX0OMMO 3HATb TEKYLLMI aapec Bbi3biBae-
MOrO Nosb30BaTeNS.

lMepeyncneHHble cLueHapun aBAAIOTCA NpocTenwnmn. Beab npexae
4yeM BbI30B OOCTUIHET agpecara, OH MOXET NPOWTN Yeped HECKOJIbKO
MPOKCU-CEPBEPOB, MM CHAYaa HanpaBnsieTCs K CepBeEPY nepeapeca-
UMK, a 3aTEM NPOXOANT Yepe3d OAMH UM HECKOJbKO MPOKCU-CEPBEPOB.
Kpome Toro, npokcum-cepeepbl MOryT pa3MHOXaTb 3anpochl 1 nepeaa-
BaTb MX MO pPa3HbIM HanpaeieHnsam 1 T.4. Ho, Bce xe, Kak yxe Oblo yxe
OTMEY€eHO B Havane naparpada, aTn Tpu cueHapus ABAFIOTCA OCHOBHbI-
MW. 30eCb Mbl PACCMOTPMM NOAPOOHO ABa NepBbIX CLLEeHapWUs; TPpeTui
cLeHapuii B JaHHOW rnaBe paccMaTpmuBaTbCcs He OyaeT.

7.6.1 YctaHoBneHue coegUHEHUs C yyacTMeM cepBepa nepeagpecauvv

B aTom naparpade onvcaH anroputMm yCTaHOBNIEHUS COEANHEHNS C
y4yacTneM cepBepa nepeagpecaumm Bbi30BOB. ADMUHUCTPATOP CETU CO-
obLaeT nonb3oBaTensaM agpec cepeepa nepeagpecawmm. BoidbisatoLwmia
nonb3oBatenb nepepaet 3anpoc INVITE (1) Ha n3BecTHbIN eMy agpec
cepsepa nepeagpecaunm n nopt 5060, ncnonb3yemMblii N0 YMONYaHUIO
(PucyHok 7.9). B 3anpoce Bbi3biBaOLLMIA NMONb30BaTENb YKa3biBaeT afl-
pec BbI3blIBAEMOro Nosib3oBartens. Cepeep nepeagpecaumm 3anpatlumpaeT
TEKYLLWIA aipec HY>KHOIo NMosib30BaTeNs y cepBepa onpeaeneHns Mecto-
nosioxeHus (2), KoTopbli coobulaeT emy 3ToT aagpec (3). CepBep nepe-
agpecauum B otBeTe 302 Moved temporarily nepenaeT Bbi3biBalOLLEN
CTOPOHEe TeKyLLN aapec BbI3blIBAEMOIrO Nnosib3oBaTens (4), i OH Mo-
XEeT CO0OLWMTb CMUCOK 3aperncTpMpoBaHHbIX aapecoB Bbi3biIBAEMOIO
NoNb30BaTENS M NPEASIOXNTb BbI3bIBAIOLLLEMY MOJSIb30BATENO CAMOMY Bbl-
OpaTb 0aVH 13 HUX. Bbi3blBaloLLL@A CTOPOHA NOATBEPXAAET NPUEM OTBE-
Ta 302 nocsbinkoii coobuieHns ACK (5).
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BbI3biBaOLLMI Cepsep Sgﬁﬁg%gg?gﬁg: Bbi3blBaeMbIiA
nonb3oBaTesnb nepeaapecauun xS nonb3osatesib

1. INVITE ».| 2.3anpoc onpepenenus
gl MECTOMONOXEHNS o
3. OTtBeT

< C Tekyuinmm aapecom

‘4. 302 Moved Temporarily
-

5. ACK

»

L

I I
6. INVITE

Y

7.100 Trying

8. 180 Ringing

A A A

9. 200 OK

10. ACK

PasroBopHas dasa

AA
Yoy

11. BYE

12. 200 OK

\

3anpocbl  -----ee--e- OTBeThI

Puc. 7.9 CueHapwuin ycTaHOBNEHNS COEOMHEHUS
yepes cepeep nepeaapecaumm

Tenepb BbI3biBalOLLAS CTOPOHA MOXET CBA3aTbCA HEMOCPEACTBEHHO
C BbI3bIBAEMOW CTOPOHON. [1ng 3TOro oHa nepegaeT HOBbIN 3anpoc
INVITE (6) c Tem xe ngeHtudukatopom Call-ID, HO apyrum HOMEPOM
CSeq. B tene coobuieHus INVITE yka3biBaloTCs AaHHble 0 GYHKLUMOHA b-
HbIX BO3MOXHOCTSX BbI3bIBalOLLEN CTOPOHbLI B popmaTte npotokona SDP.
Bbi3biBaemasi ctopoHa npuHumaet 3anpoc INVITE n HaynHaeT ero obpa-
607Ky, 0 4em coobuiaeTt oteetoM 100 Trying (7) BcTpeuHomy 060pyao-
BaHMIO AJ15 Nepesarnycka ero Tanmepos. Nocre 3aBepLueHnst 00paboTKn
NOCTYNMBLLIETO 3anpoca 060pya0BaHME Bbi3bIBAEMOI CTOPOHbI CO00LLIaeT
CBOEMY Mob30BaTesio O BXOASLEM BbI30OBE, @ BCTPEYHOW CTOPOHE Mne-
penaet otBeT 180 Ringing (8). lMocne nprema Bbi3biIBaEMbIM MOJIb30BA-
TeneMm BXOASLLEro Bbl30Ba YAaNeHHOW CTOPOHe nepenaeTcs coobLleHme
200 OK (9), B kOTOpOM coaepxxaTcs AaHHble 0 PYHKLIMOHANBbHbIX BO3-
MOXHOCTSIX BbI3blIBAEMOIr0 TepMUHana B popmate npotokona SDP. Tep-
MWHaN BbI3bIBAIOLLEr0 MOb30BATENS NOATBEPXAAET NPUEM OTBETA 3a-
npocom ACK (10). Ha aTom pba3a ycTaHOBNEHUS COEANHEHNS 3aKOHYEHA
M HAYMHaAEeTCs pas3roBopHas ¢gasa.

Mo 3aBepLueHn pPa3roBopHo ¢asbl N1tod0I N3 CTOPOH NepenaeTcs
3anpoc BYE (11), koTopbii noaTeepxaaetcs otsetom 200 OK (12).

7.6.2. YcTaHOBJNIEHUE COeAUHEHUS C yYacTueM NpoKCcu-cepeepa

B aToM naparpade onncaH aqroputMm YCTaHOBNIEHUA COeANHEHUS
C yyacTuem npokcu-cepsepa. AOMUHUCTPATOP ceTu coobLiaeT agpec
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3TOro cepBepa noJib3oBartensiM. BeidbiBaloLwmii nonbL3oBatesnb nepefaeT
3anpoc INVITE (1) Ha agpec npokcu-cepsepa 1 nopt 5060, ncnonbaye-
MbI No ymonydaHuio (PnucyHok 7.10). B 3anpoce nonb3oBaTtenb yka3biBa-
€T N3BECTHbIN eMy aZipec Bbl3blIBAEMOT0 NoJsib3oBaTtens. [pokcu-cepeep
3anpaluvBaeT TeKyLLMIA aapec Bbi3blIBAEMOro NoJib30BaTeNSA Y cepBepa
onpeneneHns MecTomnoJIOXeHUs (2), KOTOPbIV 1 COOBLLLAaeT eMy 9TOT aa-
pec (3). danee npokcu-cepeep nepenaet 3anpoc INVITE HenocpeacT-
BEHHO BbI3biIBaeMOMy 060opyaoBaHuio (4). OnsaTb B 3anpoce coaepxarcst
AaHHble O beHKLI,VIOHaJ'IbeIX BO3MOXHOCTAX BbI3bIBalOLWLErO TEpMMHANa,
HO NMpu 3TOM B 3anpoc aobaensetcs none Via c aapecom Npokcu-cepae-
pa ans Toro, 4To0bl OTBETHI HA OOPATHOM NYTU WM Yepe3 Hero. MNocne
npuema n o6paboTky 3anpoca Bbi3biBaeMoe 060pyaoBaHne coobLiaeT
CBOEMY MO/Ib30BaTESNO O BXOASALLEM BbI30OBE, a BCTPEYHO CTOPOHE Nne-
penaet otBeT 180 Ringing (5), konupys B Hero na 3anpoca nons To,
From, Call-ID, CSeq n Via. Nocne npruema BbI30Ba MOSb30BaTENEM
BCTPEYHOW CTOpPOHe nepenaeTcs coobuieHne 200 OK (6), copepxallee
AaHHbIe O beHKLI,I/IOHaJ'IbeIX BO3MOXHOCTAX Bbl3biIBAEMOIro TepMmHaia B
dopmate npoTtokona SDP. TepMuHan Bbi3blBalOLLLErO NOSIb30BATENSA NOA-
TBepxaaeT npmem oteeta 3anpocom ACK (7). Ha aTtom ¢paza yctaHoBne-
HUS CoOeaVHEHNS 3aKOHYEHa 1N HA4YMHAETCS pa3roBopHas dasa.

Mo 3aBepLleHnn pa3roBOpPHOM dasbl OAHON N3 CTOPOH NepeaaeTcs
3anpoc BYE (8), koTopblii noaTeepxaaeTca oteetom 200 OK (9).

Bce coobuieHnsa NpoxoaaT yepes NpoKCcu-cepeep, KOTOPbIA MOXET
MOANDULNPOBATL B HUX HEKOTOPbIE NONS.

Cepsep onpege-

Bbi3biBatoLLmii Bbi3biBaeMbIli

Mpokcu-cepsep JIEHUSt MECTOMO-
rnonb3oBatesb noxenus nonb3oBatesb
1. INVITE w.| 2. 3anpoc onpeaenexus
= MECTOMONOXEHUS o
3. OTBeT o
lag—CTEKYLLMM 3ADECOM |
|
4. INVITE -
>
P 5. 180 Ringing
L 5. 180 Ringing i
i L 6.200 OK
L 6.200 OK i
-
7. ACK o
- 7.ACK -
>
l PasrosopHas ¢asa I
L 8. BYE
P 8. BYE
-
9.200 OK
»- 9.200 OK -
>
] ] ]
3anpocbl  =memmmmeee- OTtBeThbl

Puc. 7.10 CueHapuii yCTaHOBNEHNS COEOVHEHNS YEPE3 NPOKCU-CEPBEP
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7.7 Peanusauusa ponoaHUTENbHBIX YCIyT
Ha 6a3e npotokona SIP

B aTom naparpade paccmaTpuBatoTCcs NpMMepbl peanmaaumsa onos-
HUTEeNbHbIX ycnyr Ha 6a3e npoTtokona SIP.

JononHutensHas ycnyra «lepekodyeHmne CBA3n» No3BosSeT Nonb30-
BaTeJII0 NePEeKIIOYNTb YCTAHOBJIEHHOE COeANHEHVE K TPETLEN CTOPOHE. Ha
pucyHke 7.11 npnBeneH npuMep peanusauum atom ycnyru. lNonb3osaTesb
B ycTaHaBnmBaeT CBA3b C Nonb3oBaTenemM A, KOTOpbIn, Neperosopus C B,
nepeksIloyaeT 3Ty CBA3b K Nonb3osaresnto C, a cam OTK/I0HaeTCs.

Monb3oBatens A Monb3osartens B Monb3osatens C

- INVITEA
¢

200 OK

\

ACK

A

BYE (Location: C)
>

200 OK

A

INVITE C o
>

200 OK

A

ACK

[
-

Puc. 7.11 JononHutenbHasa ycnyra "lNepeknioyeHre cea3un”

JononHuTtenbHas ycnyra «[lepeagpecauysi Bbi3oBa» NO3BOMSIET NOJb-
30BaTeso Ha3HaYUTb aPEeC, Ha KOTOPbIN, MPW ONPeneneHHbIX yCII0BUSIX,
cnenyet HanpaBnsTb BXOOSLLME K HEMY BbI30BbI. TakMMU YCTOBUSIMU MO-
ryT ObITb 3aHATOCTb MOJSIL30BATESIS, OTCYTCTBME €ro OTBETA B TEYEHME
3aaHHOro BPEMEHU NN U TO, N APYroe; BO3MOXHAa Takke 6e3ycioBHas
nepeagpecauus. O6opyaoBaHMe NoNb30BaTENS, 3aKa3aBLLErO 3Ty YCIy-
ry, nony4ms coobuieHne INVITE B, npoBepsieT ycrnoBust, B KOTOPbIX OHO
noJsly4eHo, 1 ecnu ycnosus TpebytoT nepeagpecaumu, nepeaaet cood-
weHune INVITE c 3aronoekom Also, yka3biBasi B HEM agpec nosib3oBaTe-
N9, K KOTOPOMY CneflyeT HanpaBUTb BbI3OB. TEPMUHAN BbI3bIBAIOLLLETO
nofibaoBaTtens, nonyy4ns coobuieHne INVITE ¢ Takum 3arofloBKOM, UHU-
LMMPYET HOBbIW BbI3OB MO afpecy, ykadaHHOMY B nosie Also. B Hawem
cny4yae nonb3oBartesib A Bbi3bIBAET Nonb3oBartens B, a tepmuHan nocnea-
Hero nepeagpecyeT BbI30B Kk nonb3osartenio C (PrucyHok 7.12).

JononHuteneHas ycnyra «YBeaoMAeHNE O BbISOBE BO BPEMS CBA3U»
NO3BONSAET NONb30BaTENO, yHacTBylOLWEeMy B TenedOHHOM pPasroBope,
Nosy4nUTb YBEAOMJIEHNE O TOM, 4YTO K HEMY MOCTYMUA BXOASALIMIA BbI30B
(PncyHok 7.13).
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Monb3oBatens A

Monb3osartens B

INVITE B

.
-

100 Trying

aNVITE (Also: C)

Monb3osatens B
nepeagpecyert Bbi30B
nonb3osarenio C

Monb3osatens C

200 OK o
Ll
P BYE
200 OK o
Ll
INVITE C o
Ll
P 200 OK
ACK

Puc. 7.12 JononHuteneHaq ycnyra "lepeagpecauns Bbi3oBa”

Monb3osatens A

.
-

Monb3osatens B

Monb3oBaresb 3aHAT
INVITE (Call-Disposition: Queue)_
| Nonbaosatens nonyyaet
. 182 Queued yBegomneHve
i 0 BXOASILLEM BbI30BE
| 200 OK Monb3oBaTens
o ocsoboauncs
ACK o
>
|

Puc. 7.13 JdononHuTtenbHasa ycnyra "YBeoomeHne O BbiI3OBE BO BpeMsi CBA3K”™

Ycnyra peanmayeTtcs ¢ noMmolubio 3aronoska Call-Disposition, B Ko-
TOPOM COOEPXUTCSH MHCTPYKLMSA MO 06CNyX1BaHMIO BbI30Ba. Bbi3biBato-
wuin none3oBatens nepenaet 3anpoc INVITE ¢ 3aronoskom Call-Dispo-
sition: Queue, KOTOpPLIV MHTEPNPETUPYETCS CRenyoLMM 06Pa30oM: Bbl-
3bIBaOLLMIA N0JIb30BaTENb XOUET, YTOObI BbI3OB Oblf MOCTABIIEH B O4EPEb,
€C/ BbI3blBAEMbIN MOSb30BaTENb OYAET 3aHAT. BbisbiBaemas cTopoHa
noaTeBepXxgaeT ucrnonHeHmne 3anpoca orteetoMm 182 Queued, KOTOPLIN
MOXeT nepenaBaTbCsd HEOAHOKPATHO B TEYEHME Nepuoaa OXUOAHUS.
Bbi3biBaeMbI NONb30BATENb MONYHAET YBEAOMIIEHME O BXOOSALLEM Bbl-
30Be, a Korga oH 0CBOOOXAaeTcs, Bbi3blBalOLLEN CTOPOHE NepenaeTcs
duHanbHbI 0TBET 200 OK.
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7.8 CpasHuTenbHbI aHanus nportokonos H.323 u SIP

[Mpexae yem HayaTb cpaBHeHME QYHKLUMOHAJbHbIX BO3MOXHOCTEN
npotokonoB SIP n H.323, HanoMHUM, 4TO NPOTOKON SIP 3Ha4YMTENBHO
MOJ1I0XX€E CBOEr0 COMEPHUKA, 1 OMbIT €ro NCMNOJSIb30BAHUS B CETAX CBA3U
HEeCOomnOCTaBMM C OMNbITOM NCNONb30BaHUsA NpoTokona H.323. CywiecTty-
eT ellle OQVH MOMEHT, Ha KOTOPbIV criefyeT 006paTuTb BHUMaHWE. VIHTEeH-
CMBHOE BHeApeHMe TEXHONOrmm nepenaym peyeson nHdopmaumnm no
IP-ceTam notpeboBano NOCTOAHHOIO HapalmMBaHMs OYHKLUMOHANbHbIX
BO3MOXHOCTEN kak npoTtokona H.323 (K HacTosLeMy BPEMEHU YyTBEP-
XOeHa yXe TPeTbs Bepcua NpoTokona), Tak n npotokona SIP (yrBepxae-
Ha BTOpasi BepCusi NpOTOKoIa). ATOT NPOLLECC NPUBOAUT K TOMY, YTO 4OC-
TOMHCTBA OAHOr0 U3 MPOTOKOIOB NEPEHNUMAIOTCH APYT M.

M nocnegHee. O6a NnpoTokona ABNATCA Pe3ybTaTOM PeLleHns oa-
HUX 1 Tex xe 3agad cneuymanuctamu ITU-T n komunteta IETF. EcTecTtBeH-
HO, 4TO peweHune ITU-T okasanocb 6nmxe K TPaaMUMOHHbBIM TenedoH-
HbIM CeTaM, a pelleHne komuteTta IETF 6asmnpyeTcs Ha NpuHLMnax, co-
CTaBNSAOLLMX OCHOBY ceTu Internet.

Mepengem HEeNnoOCPeacTBEHHO K CPABHEHMIO NPOTOKOJIOB, KOTOPOE
Oyaem NPOBOAMNTL MO HECKOJIbKMM KPUTEPUSAM.

AdononnutenbHbie ycnyru. Habop ycnyr, nogaoepxmsaemMbix 060u-
MW NPOTOKOJIaMu, NPUMEPHO OAMHAKOB.

JononHutensHble yecnyrn, npeaocTaBnsemMble npotokonom H.323, ctaH-
bapTnsmnposaHbl B cepun pekomeHgaumin ITU-T H.450.x. NpoTtokonom SIP
npasuia NpPeLoCTaBneHUs AONONMHUTENbHbIX YCIYr HE ONPeaeneHbl, YTo
SIBNSIETCS €ro Cepbe3HbIM HELOCTAaTKOM, TakK Kak Bbl3biBaeT NpobiemMbl npu
opraH1saumm B3anmMoaencTens 000pyaoBaHNS pasHbiXx GUPM-NPon3Bo-
autenein. HekoTtopble cneuuanucTbl NpenfaranT peLleHns Ha3BaHHbIX
npo6siem, HO 3TN peLLEHMS Noka He CTaHAAPTU3MPOBAHbI.

Mpumepsbl yenyr, npeaocTasasemMbix 000MMM NPOTOKONAMU:
e [lepeBog coeamHeHus B pexum yaepxaHus (Call hold);
e [lepeknoyeHmne ceasu (Call Transfer);
e [lepeappecauus (Call Forwarding);
e YBeOoOMJIEHNE O HOBOM BbI30BE BO BpeMs cBa3u (Call Waiting);
e KoHpepeHuus.

PaccmoTpum nocneaHo yenyry Heckosibko 6onee noapodHo. MNpoTo-
kon SIP npenycmaTpmBaeT Tpy crnocoba opraHm3aumm KOHOEPEHLMN: C UC-
Nonb30BaHMEM YCTPOMNCTBA yrpaBneHnsa koHdepeHumamm MCU, pexuma
MHOIr0apEeCHON PacCblIKN U COEANHEHNN YHaCTHUKOB OPYr C OPYrOM.
B nocnegHux apyx cny4dasx GyHKLMY ynpasieHns KoHOepeHUUaMy MoryT
ObITb pacnpeneneHbl Mexay TeEpMUHaNamMm, T.e. LLeHTpasIbHbIA KOHTPOJI-
nep KOHEPEHLUMM HE HYXXEH. ITO MO3BONISIET OPraHN30BbIBATL KOHDEPEH-
LMW C NPaKTU4ECKN HEOrPaHNYEHHBIM KOJINYECTBOM YYaCTHUKOB.
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PekomeHnpauua H.323 npegycmaTtpuBaeT Te Xe Tpu cnocobda, HO
ynpaBneHne KOHPEPEHLMEN BO BCEX CyHasax NPON3BOANTCS LEeHTpanm-
30BaHHO KOHTpoNnepoM koHdepeHumnin MC (Multipoint Controller), ko-
TOPbI 0OpabaTbiBaeT BCe CUTHANbHbIE CO0OLLLEHMS. [ToaTOMY Ans opra-
HU3auMm KOHDEPEHUMIN, BO-NEPBLIX, HEOOXOAMMO HaNnymne KOHTposie-
pa MCy 0gHOro U3 TepMMHaNoB, BO-BTOPbIX, Y4ACTHUK C aKTUBHbIM KOH-
Tponnepom MC He MOXEeT BbINTU U3 KOHpepeHumn. Kpome Toro, npu
©0J1bLLOM YMCIE YHaCTHUKOB KOHPepeHUMn MC MOXET cTaTb «y3KUM Me-
cTtom». [MpaBaa, B TpeTbel Bepcun pekomenaauum ITU-T H.323 npuHaTto
MOJIOXEHWeE O KaCkaiHOM COEOVHEHUN KOHTPOJIIEPOB, OHAKO NMPON3BO-
OVTENn 3Ty BEPCUIO B CBOEM 0D0PYAOBaHMN NOKa He peanmaoBanu. [Npe-
nmyLecTsom npoTtokona H.323 B yacTu opraHnsauum koHpepeHUuin aB-
naTca bonee MoLLHbIe CpeacTBa KOHTPONSA KOH(pEPEHLMIA.

MpoTokon SIP nsaHavanbHO OPMEHTUPOBAH Ha UCMosib3oBaHKe B IP-ce-
TAX C NOAAEPXKON pexmmMma MHOroaapecHOM pacchbiiki MHGopMaumm
(MpUMEepPOM MOXET CNyXunTb ceTb Mbone, nmetoLasa TbICA4M NOCTOSIHHbIX
rnonb3oBaTenen). ATOT MexaHNU3M KUCNosb3yeTcs B NpoTokone SIP He
TONbKO AN AOCTaBKM peyeBon nHpopmaumm (kak B npotokone H.323),
HO M N5 NepeHoca CUrHasbHbIX CO0bLEeHMIN. Hanpumep, B pexXnMme MHO-
roagipecHol pacchiikin MoxXeT nepenaBatbcs coobuieHme INVITE, yto
obneryaeTt onpeaeneHne MeCTOMONOXEHNS NONb30BaTENS U ABNSETCS
O4€eHb YO0OHbIM A5 LLEHTPOB 00CcNyXnBaHMs BbI3oBOB (Call-center) npu
opraHmM3aummn rpynnoBbIX ONOBELLEHWI.

B 10 e Bpewms, npoTtokon H.323 npepocTtaBnseT 60sbLUe BO3MOXHO-
CTel yrnpasfieHNs yc/yramu, Kak B 4acTy ayTeHTuduKaumm v ydyeta, Tak
M B YaCTW KOHTPOJIS UCMOJIb30BaHUSA CeTeBbIX PpecypcoB. Bo3MOXHOCTH
npotokona SIP B aTo yacTn 6egHee, 1 BLIDOP 0nepaTopoM 3TOro rnpoTo-
KOJ1a MOXET C/TY>KUTb NPU3HAKOM TOr0, Y4TO /15 Orneparopa BakHee TEXHN-
yeckad MHTerpawumg ycnyr, 4emM BO3MOXHOCTW yrpas/iEHUS yCiyramu.

Mpotokon SIP npeaycmaTpmnBaeT BOSMOXHOCTb OpraHn3aumm cBa3mn
TpeTben cTopoHon (third-party call control). 3ta dyHKUMS no3BonseT
peanna3oBaTtb Takme ycnyru, kak Habop HoMepa cekpeTapeM OJisi MeHe[-
Xepa U CONnpOoBOXAEHNE BbI30Ba ONepaTopoM LieHTpa 00CnyXnBaHus
BbI30BOB. [Tog06HbIE YCIyrn NpeaycMoTpeHbl 1 npoTokonomM H.323, Ho
peanuaaumsi X HECKOJIbKO CITOXHee.

B npoTtokone SIP ecTb BO3MOXHOCTb YKa3biBaTb MPUOPUTETLI B 0OCY-
XXVBaHWUM BbISOBOB, NMOCKOJIbKY BO MHOIMX CTPaHax CyLL,EeCTBYOT Tpebo-
BaHMS NpeaoCcTaBNATb NPeMyLLECTBA HEKOTOPbLIM MOJIb30BATESISIM.
B npoTtokone H.323 Takol BO3MOXHOCTM HET. Kpome Toro, nonb3oBaTesib
SIP-ceTn MOXEeT perncTpmpoBaTb HECKOJIbKO CBOMX aflPpeCOB U yKa3bl-
BaTb MPUOPUTETHOCTb KaXA0ro N3 HUX.

lMepcoHanbHass MOGUIILHOCTb NoJib3oBaTtesneli. [potokon SIP nve-
€T xopoLunii Habop CPeaCcTB NOAOEPXKKM NMEePCOoHaNIbHOM MOBUIBHOCTH
NnoJib30BaTesIEN, B YHACII0 KOTOPbIX BXOOUT Nepeanpecalms BbI30Ba K HO-
BOMY MECTOMOJIOXEHMIO MOJS1Ib30BaTeNs, OAHOBPEMEHHbIM MOUCK MO He-
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CKOJIbKMM HanpaBfieHMSIM (C 0OHapY>XeHNEM 3aUUKITIMBAHUS MApLLPYTOB)
nT.4. B npotokone SIP 370 opraHu3yeTcs nyTeM perncTpauum Ha cepBe-
pe onpeneneHns MecTonosIoXXeHNs, B3aMMOAENCTBNE C KOTOPbIM MOXET
noaaepXnBaTbCcs NMOOLIM NPOTOKONOM. NepcoHanbHas MOOUIBLHOCTb
noaaepxmeaeTcsa n npotokonom H.323, Ho meHee rmbko. Tak, Hanpumep,
OJHOBPEMEHHbIM NMOUCK MOSIb30BATENS MO HECKOJIbKMM HamnpaBieHUsM
OrpaHMyeH TeM, YTO NPUBPATHUK, MONYYNB 3aNpPoC ONpeaesieHns MecTo-
nonoxeHus nonbdosatensa LRQ, He TpaHCAMpyeT ero K Apyrum npuepart-
HUKaM.

PacLumnpsemMocTb NpoTokosia. Heob6xoamMmo 1 BaXXHOM B YCIOBUSAX
3BOJIIOLIMOHMPYIOLLLETO PbIHKA ABNSIETCS BO3MOXHOCTb BBEAEHUNS HOBbIX
BEPCUI NPOTOKOJIOB 1 06ecrneyeHe COBMECTUMOCTU Pa3fINYHbIX BEPCUI
oaHoro npoTtokona. PacwupsiemocTs (extensibility) npoTtokona obecne-
ynBaeTcs:

— cornacoBaHMeM napamMmeTpos;
— CTaHpapTmM3aumen Kogekos;
—  MOAOYNbHOCTbIO aPXUTEKTYPbI.

MpoTtokon SIP goctaTtoyHo NpocTo obecnevnBaeT COBMECTUMOCTb
pasHbIX Bepcuid. Mons, KoTopble He NMOHATHbBI 060PYAOBaHWUIO, MPOCTO
NUrHOPUPYIOTCS. OTO YMEHbLUAET C/TIOXHOCTb NPOTOKONa, a Takxe obner-
yaeT 06paboTKy COOOLLEHMI N BHEAPEHME HOBLIX YCNyr. KnueHT moxeT
3anpocuTb Kaky-nmbo ycnyry ¢ nomoLupsto 3arosioska Require. Cepsep,
NOJIy4YMBLLUUIA 3anpoc C TakMM 3arofIoBKOM, NPOBEPSET, NOALEPXNBAET
JI OH 3TY YCAYTY, U €CNN He NoJAePXNBaET, TO coobLiaeT 06 3TOM B CBO-
€M OTBeTe, coaepxallemM CNrUcoK NoAAePXnNBaeMbIX YCAYT.

B cnyyae HeobxoammocTn, B opraHmsauum IANA (Internet Assigned
Numbers Authority) MoryT 6biTb 3aperMcTprMpoBaHbl HOBbIE 3ar0/I0BKM.
Ona pernctpaunn B IANA oTnpasnseTcs 3anpoc C UMEHeM 3arosioBka
1 ero HasHa4veHneM. HasBaHue 3arosioBka BblOMpaeTcs Takum 06pasom,
4yTOObI OHO roBOPWUIIO 00 ero HasHavYeHUn. YkazaHHbIM 0Opa3om paspa-
OOTYMK MOXET BHEOPSATH HOBbLIE YCIYTU.

nsa obecnevyeHnss COBMECTUMOCTW Bepcuii npoTokona SIP onpene-
JIEHO LLIECTb OCHOBHbIX BMOOB 3anpOCOB 1 6 K/TaCCOB OTBETOB Ha 3anpo-
cbl. Tak Kak onpenensiiolen B kogax OTBETOB ABNSETCA nepBas undpa,
TO 000pyAOBaHNE MOXET ykasdblBaTb U MHTEPNPEeTUPOBaTh TONbLKO ee,
a oCTasibHble LM Pbl KOAa TONbKO AOMOSHAIOT CMbIC/T U X aHANU3 He B-
nseTcsa 00a3aTesNbHbIM.

Bonee nosgHmne Bepcum npoTtokona H.323 nomkHbl NoanepXxuBaTb
6onee paHHne Bepcuun. Ho BO3MOXHa cUTyaLms, KOraa npous3BoanTenm
NoAAEePXMBAOT TONIbKO OAHY BEPCUIO, HTOObI YMEHbLUNTL Ppa3Mep coob-
LLEHNI 1 06NerYnTb UX AEKOAMPOBAHME.

HoBble GyHKLMOHANbHBIE BO3MOXHOCTV BBOAATCS B NpoTOKON H.323
¢ nomoubto nonsg NonStandardParameter. OHo cooep>XxmnT Kog npons-
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BOAMTENS W, CNEOOM 3a HAM, KO, YC/Yrn, KOTOPbI OeACTBUTENEH TOb-
KO A/1 9TOro Npou3BoAMTENS. DTO NO3BOJSISIET NPON3BOAUTESIO PACLUM-
PATb YCNYrn, HO COMPSXEHO C HEKOTOPbIMM OrpaHnyYeHnsIMn. Bo-nepBebix,
HEBO3MOXHO 3anpPOCKTb Y BbI3bIBAEMOI CTOPOHbI MHpOPMaLUMIO O NOA-
OEPXMBAEMbIX €10 ycyrax, BO-BTOPbIX, HEBO3MOXHO A006aBUTb HOBOE
3HAYEeHKE yXXe CYLLEeCTBYOLLEro napameTpa. CyLecTByOT Takoke npobne-
Mbl, CBSI3aHHbIE C 0OecneyYyeHrnemM B3anMoaencTems 060pyaoBaHms pas-
HbIX MPON3BOAUTENEN.

Ha pacwuvpeHne BO3MOXHOCTEN NPOTOKONA, Kak 1 HA COBMECTU-
MOCTb 000pYya0OBaHUS, €ro peannayoLero, oka3biBaeT BANSHME U Ha-
O0p KOOEKOB, MoaaepXxuBaemMsli NpoTokonoM. B npotokone SIP ansa
nepegayv nHdopmaumm o GyHKLMOHANIbHbIX BO3MOXHOCTSX TEPMUHA-
nawucnonb3dyetcs npotokon SDP. Ecnu nponssoanTenb NoAAEPXUBAET
KaKOW-TO 0COOEHHbI anropnuTM KOANPOBAHWUS, TO STOT airOPUTM Npo-
CTO peructpupyetca B opranmsauunm IANA, HeogHOKpaTHO yrNOMMUHAB-
LIenca B 9TOM rnase.

B npoTtokone H.323 Bce koaekm aomxHbl ObiTb CTaHOAPTU3VUPOBAHbI.
MoaToOMy NPUAOXKEHUS C HECTAHOAPTHBIMU anNropMTMamMm KogmMpoBaHNS
MOTrYT CTOJIKHYTbCS C NpobriemMamMum Npu peanmsauym nx Ha 6ase npoTo-
kona H.323.

MpoTtokon SIP cocTouT 13 Habopa 3akKOHYEHHbIX KOMMNOHEHTOB (MO-
nynen), KOTopble MOTyT 3aMeHATLCS B 3aBMCUMOCTU OT TpeboBaHMii 1 MO-
ryT paboTtaTb HE3aBMCUMO OPYr OT Apyra. OTOT Habop BK/OYaeT B cebs
MOZYNN NOAAEPXKN CUrHanu3auum ans 6a3oBoro coegmHeHust, ons pe-
rmcTpaumn 1 ans onpeneneHns MecTonosIoXKeHNs Noib30BaTersl, KOTO-
pble He 3aBMCAT OT MoAy/ein NoaaepXkn kadectea oocnyxmeaHus (QoS),
paboTbl C AUPEKTOPUAMU, ONMUCAHUS CEAHCOB CBSA3U, Pas3BepTbiBAHUS
ycnyr (service discovery) n ynpaBneHust KOHpuUrypaumen.

Apxntektypa npoTtokona H.323 MoHonuTHa 1 npeacTaBnseT cobdon
WHTErpMpoBaHHbIN HAbOp NPOTOKOJIOB AJ1 OOHOrO npuMeHeHus. MNpo-
TOKOJ1 COCTOUT N3 TPEX OCHOBHbIX COCTABASIOLLMX, U A1 CO34aHUS HO-
BOW yCNyrn MoxeT notpeboBaTbCcs MoaMdUKaumnsa Kaxaon 3 aTmx co-
CTaBISIOLLNX.

Macwrabupyemoctb cetu (scalability). Cepsep SIP, no ymonya-
HUIO, HE XPaHUT CBEAEHMIN O TEKYLLMX CeaHCaxX CBA3W U MO3TOMY MOXET
obpaboTaTb 60JbLLE BLI3OBOB, YeM NpuBpaTHUK H.323, KOTopbI XpaHUT
aTn ceeneruvd (statefull). BmecTte ¢ Tem, 0TCyTCTBME TakKUX CBEOEHWUIA, NO
MHEHUIO HEKOTOPbIX CNELManNCTOB, MOXET Bbi3BaTb TPYAHOCTM NPKU Op-
raHn3aumu B3anmonemnctemsa cetm IP-tenedorHnm ¢ TOOTM.

Heobxoammo Takxe MMeTb B BUAY 30HOBYIO apxuTekTypy cetn H.323,
No3BOJIAIOLLYIO0 06eCcnedYnTb PaclunpPeMOCTb CETU NYTEM YBEMYEHUS
KOJIM4ecTBa 30H.

15. B.C. lonbawTenH
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Bpemsi yctaHoBneHus1 coeguHeHusi. Cnenyoulen CyL,eCTBEHHOM
XapakTepUCTUKON NPOTOKOJIOB SIBASIETCS BPEMS, KOTOpoe TpebyeTcs,
4yTOObI YCTAaHOBUTL coeanHeHne. B 3anpoce INVITE npoTtokona SIP co-
OEepXUTCcs BCS Heobxoammas Ans yCTaHOBIEHUS COeANHEHUS MHdOopMa-
uMs, BKIOYas onmcaHme GyHKUMOHANTbHbIX BO3MOXHOCTEN TepMumHana.
Taknum obpasom, B npoTokone SIP ans yctaHOBNEHUS coeanHeHus Tpe-
OyeTcsa ogHa TpaH3akums, a B npotokosie H.323 Heobxoaumo NnponsBo-
OUTb 0OMEH COOBLLEHUAMM HECKOJIbKO pas. 1o 3TUM NpuymnHam 3aTpaTbl
BPEMEHU Ha YCTAHOBJIEHNE COeANHEHUS B NPOTOKose SIP 3HaUnTenbHO
MeHbLle 3aTpaTt BpeMeHn B npoTtokone H.323. MNpaBga, npu ncnonb3o-
BaHUW MHKancynsauum cooduueHnii H.245 B coobuieHnsa H.225 nnun npo-
uenypbl Fast Connect BpeMs yCTaHOBNIEHUS COEANHEHUS 3HAYNTENBHO
YMEHbLLaeTCs.

Kpome Toro, Ha BpeMsi yCTaHOBIEHUS COEONHEHWS BVSIET TAKOKE U HU-
Xenexalyin TPaHCNOPTHbLIVM NPOTOKOJ, NEPEHOCALLVA CUTHANBHYIO MH-
dopmaumio. PaHHMe Bepcun npoTokona H.323 npepycmaTtpuBanu nc-
NMosb30BaHKWe A4S NepeHoca CUrHasbHbIX coooLeHnin H.225 nH.245 tonb-
ko npoTtokon TCP, 1 nuLb TPETbS BEPCUS NPOTOKOA NpeaycMmatpueaeT
BO3MOXHOCTb UCMoJsib30BaHUs NpoTokona UDP. MpoTtokonom SIP ncnonb-
3oBaHue npoTokonoB TCP 1 UDP npegycmaTprBanoch C caMoro Havana.

OueHka BpeMeHN yCTaHOBNEHWSI COEAMHEHNS MPOU3BOANTCS B YCI10B-
HbIX eauHnuax — RTT (round trip time) — n coctaBnaeT ana npotokona SIP
1,5+ 2,5RTT, a gna npotokona H.3236 - 7 RTT.

Apapecauyumsi. K 4ncny CUCTEMHbIX XapakTEPUCTUK, HECOMHEHHO, OT-
HOCUTCA U NpefycMaTprBaemMas npoTokonamu agpecaums. icnonb3o-
BaHne URL aBnseTca cunbHOM CTOPOHOM npoTtokona SIP n no3sonset
NIerko MHTErpupoBaTb ero B cyuwlecTByioLyto cnctemy DNS-cepeepoB
1 BHeOpSATb B 000pynoBaHme, padboTaioulee B IP-ceTax. MNonb3oBartesb rno-
Jly4aeT BO3MOXHOCTb MNepenpaBnsTb Bbl30Bbl HA \Web-CcTpaHuLbl nin nc-
NOJSIb30BaTb SNEKTPOHHYIO NOYTY. AApecoM B SIP MOXET Takxke ClyXuTb
TenedOoHHbIN HOMepP C a4pPecoM NCMOJIb3YEMOro LL03a.

B npoTtokone H.323 ncnonb3yoTcsa TpaHCNOPTHbIE aapeca v alias-aa-
peca. B kayecTBe nocneaHero MOXeT MCMONb30BaTbCs TENEMOHHbIN HO-
Mep, UM NONb30BaTeNs UM afpec 3IEKTPOHHOW NoYThl. nsa npeobpa-
30BaHus alias-agpeca B TPaHCNOPTHbIV aapec 0683aTesbHO y4acTme Npu-
BpaTHMKA.

CnoxHoctb nporokona. lNpotokon H.323, HECOMHEHHO, CNOXHEe
npoTtokona SIP. O6wmin 06bem cneundukaumin npotokona H.323 cocTas-
nset npumepHo 700 cTpaHuul. O6bem cneumdurkaumin npotokona SIP
coctasnget 150 ctpaHuu,. MpoTtokon H.323 ncnonbayeT 60JbLLIOE KO-
4ecTBO MHMOPMAUMOHHLIX NoNien B coobeHusx (0o 100), npu Heckonb-
KUX fecatkax Takmx e noner B npotokone SIP. Npu atom ang opraHnsa-
uMm 6a30BOro coeanHeHus B npoTtokorse SIP 4oCTaToyHO MCNOoNb30BaTb
Bcero Tpu Tuna 3anpocos (INVITE, BYE n ACK) n Heckonbko nonen (To,
From, Call-ID, CSeq).
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MpoTokon SIP ncnonb3yeT TEKCTOBbLIN (popMaT COOOLLLEHUI, MOA0OHO
npoTtokony HTTP. 310 obneryaeTt CUHTAKCUYECKUIA aHaNN3 U reHepaLmio
KoAda, NO3BOJISIET peann3oBaTb NPOTOKON Ha 6a3e Noboro A3bika Npo-
rpaMmMmpoBaHusl, 061eryaeT akenayaTaumMoHHOE ynpaBfeHmne, 4aeT BO3-
MOXHOCTb PY4YHOrO BBOJAA HEKOTOPbLIX MOsien, obneryaet aHanns3 coob-
weHnin. HaseaHue 3aronoBkoB SIP-coobLleHnin ICHO yKasbiBaeT X Ha-
3HaYeHue.

MpoTtokon H.323 ncnonb3yeT ABOMYHOE NpeacTaBeHne CBOMX CO00-
LeHnn Ha 6a3e a3bika ASN.1, N03TOMy X HENOCPEeACTBEHHOE YTeHne
3aTpyaHUTENbHO. 15 KOAMPOBaHMS N AEKOANPOBAHNSA COOBLLEHWI He-
0b6xoamMmMo ncnonb3osatb kKomnunaTop ASN. 1. Ho, B TO e Bpemsi, obpa-
60TKa cCO0bLLEHWNI, NPeacTaB/IEHHbIX B ABOUYHOM BUAE, NPOU3BOANTCS
ObicTpee.

JOBOMBHO CNOXHBIM NPEACTABNASETCA B3aMMOAENCTBME NMPOTOKONA
H.323 ¢ mexceTeBbiM 3kpaHoM (firewall). Kpome Toro, B npotokone H.323
cyuiecTByeT aybnupoBaHue dyHkuumiA. Tak, Hanpumep, oba NpoTokona
H.245 n RTCP umeloT cpeacTaea ynpaBneHns KOHpepeHLUMen N OCyLLLEeCT-
BJIEHMS1 0OPATHOW CBA3MN.

BbiBoAgbl. Ha 0CHOBE NpoBeAEeHHOro Bbllle CpaBHEHUS MOXHO Ccae-
naTb BbIBOA, O TOM, Y4TO NPoTokos SIP 6onbliue noaxoamTt Afs UCnosb30-
BaHUS Internet-nocraBLuyKamm, NOCKOJIbKY OHM pacCMaTpuBatoT yCiyrn
IP-TenedoHnn NnLb Kak YacTb Habopa CBOUX YCIYT.

OnepaTtopbl TenedoHHOM CBA3N, AN KOTOPbIX ycnyru Internet He saB-
NFOTCA NEPBOCTENEHHBIMU, CKOpPEe BCero, 0yayT OpuUeHTMpoBaTbCs Ha
npoTtokosn H.323, nockonbKy CeTb, NMOCTPOEHHast Ha 6ase pekoMeHaaLmMmn
H.323, npeacrtaBnaeTcs MM XOpoLLO 3HaKoMol ceTbto ISDN, HanoxeH-
HoW Ha IP-ceTb.

He cTonT Takxke 3abbiBaTh, YTO K HACTOSLLEMY BPEMEHU MHOTME dup-
MbI-MPON3BOOUNTENIN N MOCTaBLUUKN YCNYT yXe BJIOXWITN 3HA4YNTEJIbHbIE
cpencTtBa B o6opynoBaHue H.323, koTopoe ycnewHo GyHKLMOHMpPpYeT
B CeTsX.

Takvm 06pa3om, OTBET Ha BOMPOC, KakoW 13 MPOTOKOJIOB NPeanoyTm-
TesNbHee NCMnonb30BaTh, OyAeT 3aBUCETb OT Liesien busHeca u TpedyeMbix
dYHKUMOHaNbHbIX BO3MOXHOCTeN. CKopee BCEero, aTv BapuaHThbl He chne-
OyeT paccMaTpuBaTh Kak KOHKYPUPYIOLLME, a Kak NpeaHa3HavYeHHble OJ1s
pasHblx 06nacTen pbiHKA YCyr, MOCKOJIbKY OHM MOryT pabdoTaTtb napari-
JlesibHO U B3aUMOLENCTBOBATb YepPEe3 cneuyabHbll Wito3. [NponnocT-
puypyeMm aTo yTBEpPXAEHME CrneayoLwym npumMmepom. B HacTosLee Bpems
PbIHOK ycnyr Bce 00Jiblle HaLeNMBaeTCs Ha ycnyru ¢ gonnaaTon 3a o-
MoJsIHUTESIbHbIE BOSMOXHOCTM (value added), n npocTtoTa nx npeaocTtas-
NEeHVs AaeT peanbHble NpenMyLLecTBa. Tak, ncnonb3oBaHue SIP B kakoMm-
nmMbo YacTHOM JOMeHe JaeT BO3MOXHOCTb 6onee rmbkoro npenocras-
JIEHUS YCNyT, a Hanu4ne cpeacTs, obecnevymBaloLLMX Nepexod oT NpoTo-
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kona SIP k npotokony H.323, rapaHTupyeT B3anmoaencTeme ¢ obnacra-
MW, UCMOMNb3YIOLLIMMU ApYyrue peLluenus. B Tabnuue 7.6 npuBeneH Bapu-
aHT BO3MOXHOro 0OMeHa COOOLLLEHUSIMN.

Tabnuua 7.6 AnropuTtM yCTaHOBEHUS
coeauHeHusa ¢ ysacTtuem wno3sa H.323/SIP

H.323-cTtopoHa SIP-cTOopoHa
LWar wno3a wnio3a KommeHTapumn
1 - Setup (c npoue- CopepXuT onmcaHme BO3MOXHOCTEN
nypow FastStart) npuemMa nHoopmaunm
. lMoaTeepXxaeHne NpoKCU-cepBepoM npuema
2 ~ Call proceeding coo6LeHns SETUP
3 INVITE CoaepXxuT onncaHne BO3MOXHOCTEN
- npuema nHdopmaumm B popmate SDP
4 180 Ringing ~ YBeoMeHNE BbI3bIBAIOLLErO NONb30BaTENS
- O TOM, YTO BbI3bIBAEMOMY MOJIb30BATENIO
5 ~ Alerting nepegaeTcs CUrHan O BXOASLLEM BbI30BE
6 200 OK - Bbi3biBaeMbI NONb30BaTENb
NPUHSN BXOASLLMI BbI30B, COOBLLEHNE
7 c t COLEPXUT ONUCaHNE BO3MOXHOCTEN
— Lonnec npremMa uHbopmaLmm
8 ACK -
L]
. TenedOHHbI pa3roBop
L]
N BYE -~ Pasrosop 3aBepLueH
N+1 | — Release complete
N+2 200 OK -

Ecnn B TeveHne pasroBopHol ¢pasbl obopynosaHuto H.323 Heobxo-
OMMO OTKPbITb HOBbIE TOrMYEeCKUe KaHabl, LU03 nepeaaeT HoBOe CO00-
weHne INVITE TepmuHany SIP, kak 9T0 noka3aHo B Tabnuue 7.7.

Tabnuua 7.7 OTKPbITUE HOBbIX JIOTMYECKMX KaHaNoB

War H.323-cTtopoHa SIP-cTOopoHa

wno3a wnio3a KommeHTapun

- OpenLogicalChannel

ToT Xe naeHTndnKaTop CoeanHeHuns,
4YTO 1 B NpeablayLem coobLeHnmn
INVITE INVITE (HO Homep Cseq -yBenu4eH)

OnuncaHne HOBOro kaHana
B popmate SDP

CopfepXuT onvcaHne HOBOro KaHasna
200 OK -~ B ¢dopmarte SDP

~ OpenlLogicalChannelAck
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[lpoTokon

ynpaBneHuns
wmosamm MGCP

MpuHuMN pekomnosnumm wniosa

B HepaBHeM npowunom padoyas rpynna MEGACO komunteTa IETF pas-
paboTana npoTokon ynpaeneHus wno3amn — Media Gateway Control Pro-
tocol (MGCP). PaHee nogo06HbI npoTokon nog HazeaHnem SGCP — Sim-
ple Gateway Control Protocol (npocToin npoTOKO ynpaBieHus Lwia3a-
Mun) — ObIn paspaboTaH komnaHuen Telecordia (ObIBLIAA KOMMaHUSA
Bellcore). ®upma Level 3 npennoxmnna cXoaHbli NPOTOKON yrpaBieHns
ob6opynoBaHMEM, peannayloLymM TEXHOIOM IO MapLLUPYTM3aumMmn NakeToB
IP, — IDCP (IP Device Control Protocol). O6a oHu BnocneacTesum Obiam
0b6beamHeHbl B npotokon MGCP.

Mpwn pa3paboTke NPOTOKOSA ynpasieHus Wwio3amn padoyas rpynna
MEGACO onupanacbk Ha NPUHLMA 4EKOMMAO3ULMN, COMNMACHO KOTOPOMY
w03 pas3buBaeTcs Ha oTAeNbHble DYHKLMOHANbHbIE 6510kM (puc. 8.1):

e TpaHCMopTHbI W03 — Media Gateway, KOTOPbI BbINOSHAET PYHK-
LK1 Npeobpal3oBaHns pevyeBor nHPopMaLmmn, NOCTyNatoLLLer Co CTO-
poHbl THOI ¢ NOCTOAHHOW CKOPOCTLIO, B BUA, NPUIrOHbIN ANS nepe-
[a4yn No ceTaM ¢ MapLupyTusauven naketos IP: koanpoBaHue n yna-
KOBKY pe4eBoi nHdpopmauumm B naketobl RTP/UDP/IP, a Takxxe obpat-
HOe npeobpasoBaHue;

e ycTporicTBO ynpaeneHus — Call Agent, BbinonHsoLwee GyHKLUMN ynpaB-
JIEHNS LLTIO30M;
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* w03 curHanmsaumm — Signaling Gateway, KoTopblii o6ecneymBaeT
[0OCTaBKy CUrHaNbHOW MHPOPMALMKM, NOCTYNAKLWEN CO CTOPOHDI
TpOIrl, K yCTPONCTBY YNPaBAEHUS LLJTIO30M 1 NEPEHOC CUTHAIbHOW WH-
dopmaumm B 06paTHOM HanpaBeHUN.

YcTponcteo
ynpasneHuns

Lno3 TpaHCNOPTHbI

curHanmsaumm W03
TenedorHa?  gm
AUHUA
OKC-7,
E1 .
4
YNATC
{1 P
L
TpaHCnopTHbLIN . M HH\H—/—B
wno3 TpaHCnopTHbIi [ 11

w3
Puc. 8.1 Apxutektypa cetu, 6asumpytoulerica Ha npotokone MGCP

Takmm 06pas3oM, BECb MHTESNEKT PYHKLMOHANbHO pacnpeneneHHoro
L1032 pasMellaeTcs B YCTPOWCTBE ynpaBneHus, GyHKLUUM KOTOPOro,
B CBOIO o4epenb, MOryT ObITb pacrnpeneneHbl Mexay HECKOIbKMMN KOM-
NMbiOTEPHbIMU NAaTGopMamu. LLIN03 curHanmsaumm BeinONHAET QYHKLUMN
STP — TpaH3UTHOrO NyHKTA CUCTEMbI CUTHanM3aummn no obLemMy KaHa-
ny — OKC7. TpaHCNOpTHbIE LW03bl BbIMOJHAOT TONIbKO PYHKLIMK NPeod-
pa3oBaHusa pevyeBol nHdopmaumm. OgHO YCTPOMCTBO yrnpaBieHus oo-
CNyXunBaeT 0OQHOBPEMEHHO HECKOJIbKO LLIJIIO30B. B ceTr MOXeT npucyT-
CTBOBATb HECKOJIbKO YCTPOWCTB ynpasneHusa. NpeanonaraeTcs, 4To 3Tn
YCTPOICTBA CUHXPOHN30BaHbl Mexay COOO0M 1 COrnacoBaHHO yNpaBnstoT
LUI03aMK, yHacTBYOLLMMM B coeanHeHnn. Paboyas rpynna MEGACO He
onpenenseT NPOTOKOJ CUHXPOHM3aLUMM paboTbl YCTPOMCTB yNpaBieHus,
O[HaKo B psiae paboT, MOCBSALLLEHHbLIX NCCNEA0BAHNIO BO3MOXHOCTEN Npo-
Tokona MGCP, ona atoi uenn npeanaraeTcst UCNoab30BaTh MPOTOKOJIbI
H.323, SIP nnun ISUP/IP (puc. 8.2).

MepeHoc coobuieHnii npotokona MGCP obecneurBaeT NpOTOKON
He rapaHTMpoBaHHol nocTtaBkm — UDP. Kpome Toro, pabovas rpynna
SIGTRAN komuTteTa IETF B HacTosiLLiee Bpemst pa3pabdaTbiBaeT MexaHn3Mm
B3aMMOLENCTBMA YCTPOWCTBA YNpaBieHns 1 LWio3a curHannsaumu. No-
CnefHWn A0MKEH NpUHUMaTh noctynatowme u3 TpOrll curHanbHble eau-
HMUbl noacuctembl MTP cuctemsl curHanusaumm OKC7 v nepegasaTtb
CUrHasnbHble COOOLLEHNA BEPXHErO, MOSIb30BaTENbCKOro YPOBHS K YCT-
poncTBy ynpasneHusa. OCHOBHOe BHUMaHWe paboyein rpynnbl SIGTRAN
yaeneHo Bonpocam pa3paboTkn Hanbonee apPekTMBHOro MexaHMamMa
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nepena4m curHanbHom nHpopmaumm no IP-cetam. Cnenyet OTMETUTb, HTO
CYLLECTBYET HECKOJIbKO MPUYKH, YXKE YNOHNHABLLUWXCS paHee, Mo KOTOPbIM
MPULLNOCH OTKA3aTbCs OT UCMOJIb30BaHWS OS5 3TOM Lenu npotokona TCP.
BmecTo Hero pabdoyas rpynna SIGTRAN npeanaraet ncnosib3oBaTb NPo-
Tokon Stream Control Transport Protocol (SCTP), koTopbiii MeeT psg,
npenmyLecTs nepea npoTokosioM TCP. OCHOBHbIM U3 3TUX MPENMYLLIECTB
SABNSIETCS 3HAYUTENIbHOE CHUXEHNE BPEMEHU AOCTABKM CUTHASIbHOM VH-
dopmaumn n, cnegoBaTesibHO, BPEMEHU YCTAHOBIEHUS COEANHEHUS —
OJHOr0 13 BaXXHENLLNX NapaMeTPOB kKavyeCcTBa 00Cy>XKMBaHUS.

YcTponcTBo YcTponcTeo
ynpasnieHus ynpasneHus Linio3
LLnio3 curHanmsauum
curHanusaumm V\
-t »> O,
H.323 %c.
(o i swe, wsupe (0NN \ [
(o) e LT S U000~
MGep MGCP
?’\
&l RTP
< ..........................
IP-ceTb
TpaHCMOPTHBIN TpaHcnopTHbIN
o3 o3

Puc. 8.2 CuHxpoHu3aums paboTbl YCTPOCTB yrpaBieHns

Ecnn pacnpeneneHHbiii wno3 nogkntodaetca K TpOI npu nomoLum
CUrHanusauum no BblaeneHHbIM cUrHanbHbiM kaHanam (BCK), To curHanbs-
Hasa MHopMaUuga BMECTE C NOJIb30BaTENbCKON MHDOPMAaLIMEN CHavYana
NMOCTyNaeT B TPAHCMOPTHbIN W3, a 3aTEM NepenaeTcs B YCTPONCTBO
ynpaneHus 6e3 NnocpegHNYecTBa LWo3a CUrHanmM3aumm.

OpfHO 13 OCHOBHbIX TPEOOBaHMIA, NpeabsBAseMbix kK npoTokony MGCP,
COCTOUT B TOM, Y4TO YCTPOICTBA, peannaytoLme 3TOT NPOTOKOJ1, LOJIXKHbI
paboTaTtb B pexume 6e3 coxpaHeHust MHpopMaLuum o nocrenoBaTesb-
HOCTW TpaH3akUMA Mexay YCTPOMCTBOM YrpaBieHUst 1 TPaHCMOPTHbLIM
LLUIO30M, T.€. B YCTPOICTBax He TpebyeTcs peannsaumm KOHeYHOro aB-
ToMaTa 4fs onucaHus aTol nocnepoBartensHocTu. OgHako He cnenyeT
pacnpocTpaHsATb NOA06HLIM NOAXOL Ha NOCNef0BaTeIbHOCTL COCTOSHUI
CoeaMHEHWI, CBEEHMSI O KOTOPbIX XPaHATCS B YCTPOMCTBE YrpaBieHus.

OTtmeTum, yto npoTokon MGCP gaBnsieTcs BHYTPEHHUM NPOTOKOIOM,
nognepxmnearowmm obmMeH nHdopmaumen mexay GyHKLMOHANbHLIMUA
6nokamm pacnpegeneHHoro wio3a. Npotokon MGCP ncnonb3yeT npuH-
umn master/slave (segyLunii/BeomMelin), NnpuyemM yCTPOMCTBO ynpasJie-
HUS LWN03aMu1 SBASETCS BEAYLLMM, @ TPAHCNOPTHbIN LL03 — BEAOMbIM
YCTPOMCTBOM, BbINOJIHAIOLLMM KOMaHAbl, MOCTynaoLme OT YCTPONCTBA
ynpasfeHus.
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Takoe pelueHne obecnedynsaeT MacLUTabMpPyeMOCTb CETU U NMPOCTOTY
BKCMNyaTauMOHHOr0O YrpasJieHUs 0 Yepes YCTPOMCTBO yrnpasieHns
wno3amu. K ToMy Xe, He MHTENNEeKTyasbHble L3kl TOEOYIOT MEHbLLIEN
NPON3BOANTENILHOCTI MPOLIECCOPOB U, KaK CNeacTBune, 0kasbiBalTCs
MeHee Joporumun. Kpome Toro, obecrnedmsaeTcs BO3SMOXHOCTb ObICTPO
0006aBNATL HOBbIE MPOTOKOSIbl CUrHANU3ALMN Y HOBbIE AOMOJIHUTENbHbIE
YCIYrK, Tak Kak Hy>Hble 19 3TOr0 M3SMEHEHUS 3aTparuBatoT TONIbKO YCT-
POWCTBO YNpaBfeHNs LW3amMu, a He Camu LLO3bI.

OCHOBHOW HEAOCTATOK 3TOro NOAXoAa — HE3akOHYEHHOCTb CTaHaap-
TOB. DYHKLUMOHabHbIE BIOKN pacnpeneneHHbIX W30B, pa3paboTaH-
Hble padHbIMX GUPMaMUN-NPOU3BOANTENAMMN TENEKOMMYHUKALUMOHHOIO
060pyaoBaHUs, NPaKTUYECKN HECOBMECTMMbI. DYHKLMN YCTPONCTBA
ynpaBieHus W3amm TOYHO He onpeaeneHbl. He cTaHoapTU3npoBaHbl
MexaHW3Mbl MepeHoca CUrHanbHOM MHGOPMaLMK OT LUJK03a CUrHanmnaa-
umn (Signalling Gateway) K yCTpOWCTBY ynpaBfieHUst 1 B OOpaTHOM Ha-
npaeneHnmn. K HegocTtaTkamM MOXHO OTHECTM TakxKe OTCYTCTBME CTaHaap-
TU3MPOBAHHOIO MPOTOKOSA B3aMMOAENCTBUS MeXay YCTPOMCTBaAMM
ynpasnernus. Kpome Toro, npotokon MGCP, aBnsiscb NpoTOKOJIOM yrpaBs-
JIEHUs Wo3aMu, He NpegHasHavyeH gns yrnpasieHuss COegUHEHUSIMU
C y4yacTmem TepMuHanbHOro o6opyanosaHus nonb3oBatenen (IP-tenedo-
HamMu). DTO O3HAYAET, YTO B CETU, MOCTPOEHHOM Ha 6ase npoTokona MGCP,
ONS ynpaBneHns TepMuHanamMm 40JKeH NPUCyTCTBOBATb MPUBPATHUK U
cepsep SIP (puc. 8.3).

YcTponcTeo
Lnto3 ynpasneHus
curHanmsaummn

o PP
TpaHCMOPTHBIN Monb3oBaTtennb
o3

Puc. 8.3 YnpasneHue TepMmuHanamMmu B ceTu,
6asupytoleicsa Ha npotokone MGCP

8.2 Knaccndukaums wniosos

Pabouein rpynnon MEGACO npennoxeHa cnenyolas knaccupuka-
LM TpaHCNopTHBIX Wto30B (Media Gateways):
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8.3

e Trunking Gateway — wnto3 mexay TpOI n ceTbio ¢ MapLupyTu3aumen
nakeToB |P, OpUEHTUPOBAHHBIN HA MNOAKNOYEHNE K TeNe(pOHHOW CeTn
rnocpencTsomM 60bLLIOI0 KoNnyecTsa LinMdpoBbix TpakTos (0T 10 0o He-
CKOJIbKMX ThbICSIH) C MICMONb30BaHMEM CUCTEMbI curHanu3aaumn OKC 7;

e Voice over ATM Gateway — wno3 mexay TpOIl n ATM-ceTbto, KOTO-
pbi TakXke NoaktoyaeTcs K TenedoHHOW ceTu NocpeacTBOM 00Jb-
LLIOro konnyecTea LUM@PoBbIX TPaKToB (0T 10 40 HECKONBbKUX ThICAY);

e Residential Gateway — winto3, noaknoyaloLwmi K IP-cetr aHanorossble,
KabesnbHble MoaeMbl, NMHUK XDSL 1 LIMPOKONOIOCHbIE YCTPOKMCTBA
6ecnpoBOAHOro 4OCTYNa;

e Access Gateway — W03 ang nogknoyeHus K cetu IP-tenedoHnm He-
6onbLon yypexaeHdeckon ATC yepes aHanoroBbi UM LMGPOBOWA
MHTEPdENC;

e Business Gateway — W03 ¢ ULMPPOBLIM UHTEPDENCOM A5 NOAKIIO-
YeHMs K CeTU ¢ MapLupyTusaumen IP-nakeToB yupexaeHyeckon ATC
NMpW NUCMOJIb30BAHMN, HAMPUMepP, CUCTEMbI cCUrHann3auum DSS1;

e Network Access Server — cepep gocTtyna kK IP-cetn gna nepenayn
OaHHbIX;

e (Circuit switch nnu packet switch — koOMMyTaLMOHHbIE YCTPONCTBA C VIH-
Tepdencom osis ynpasseHns OT BHELLHEro yCTPoOMCTBa.

Mopenb opranusaumm ceasm

[ns onvcanus npouecca o6cnyxmBaHns BbiI3oBa C UCMOJIb30BAHNEM
npoTtokona MGCP paboueri rpynnoi MEGACO pa3paboTtaHa Moaesnb op-
raHndaunmmn coeamHenus — Connection model. bazoin mogenn aensitoTcA
KOMMOHEHTbI ABYX OCHOBHbIX BUA0B: NopThl (Endpoints) n nogkntoyeHns
(Connections).

Endpoints — 810 NopThl 060pyA0BaHMUSA, ABASAIOLWNECH NCTOYHMKAMM
1 npyeMHukamun nHdopmaumn. CywecTByioT NOPThl ABYX BUAOB: GU3K-
yeckue n BupTyasbHble. Prnanyeckme NopTbl — 3TO aHAIOrOBbIE UHTEP-
dencol, nogaepXxmneatoLme Kaxzablh 0ogHO TenedOoHHOE coeguHeHne, nnmn
LM pPOBbLIE KaHasbl, TAKXe NoaaepXnBaoLLMe OQHO TeslePOHHOe coeam-
HEHME N MYNBTUMNIEKCUPOBAHHbIE MO MPUHLMNY BPEMEHHOIO pasaerne-
HUH KaHanos B TpakT E1. pnMepomM BUpPTyanbHOro nopra ABAseTCd Uc-
TOYHUK peyeBor MHOoPMaLMU B UHTEPAKTUBHOM PEYEBOM CEPBEPE, T.€.
HeKoe NporpaMMHOe CPeacTBO.

Connection — 03HavyaeT noak/toyYeHne nopTta K OAHOMY U3 OBYX KOH-
LLOB COEANHEHMS, KOTOPOE CO34aeTCs Mexay HAM 1 Apyrm nopTom. Ta-
KOe coeauviHeHne byaeT yCTaHOBIEHO MOCIIE NOOKITIOHYEHUS APYroro nop-
Ta K ero BToOpoMy KoHLy. CoeguHeHne MOXET CBA3bIBaTb MOPTbl Pa3HbIX
LU/TIO30B Yepes3 CeTb C MapLiupyTm3aumen naketos IP nnam nopTel BHYTPpU
OJHOrO Wno3a.
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Ha pucyHke 8.4 npeactaBneHbl NpUMepbl UCMOb30BaHUSA 9TUX ABYX
KOMMOHEHTOB. OTMETUM, YTO NOPThbl HEKOTOPbLIX BUAOB MOIYT Y4aCTBO-
BaTb B HECKOJIbKMX COEANHEHUSAX OHOBPEMEHHO.

—_———
I
|

_____ UMPPOBONA NOPT —+--- MoaknodeHns Kk N coeguHeHnam
1
1

a) umdposo nopT

(kaHan 64 Kéut/c)

—_———
I
I

_____ aHanoroBbIv NOPT [—+--- MogkoydeHns Kk M coegnHeHnam

6) aHanorosbIi NOPT

NMOPT PEYEBBIX UBBELLEHUA [—=—= MoaxnoyeHne K 0AHOMY COEANHEHUNIO

B) MOpPT, NepeaalroLlmii pe4yeBble N3BELLLEHNS

IVR nopt  |—--- lNoaknoyeHve K 0HOMY COEANHEHMIO

r) MHTEpPaKTUBHAsA pevyesas cucteMa

—_———
I
I

NopT KOHMEPEHLCBA3N [—+--- [MoaxmodeHns k L coeauHeHnsam

) NopT, NoAAEPXNBAIOLLMIA KOHDEPEHLICBA3b

i
MOPT PETPAHCIIAILIN NAKETOB MoaKIOYEHNS K 2 COEONHEHNSAM

€) MEeXCEeTeBOI 9KpaH WS TPAHCKOLAEP - MOPT PETPAHCIALMM NaKeToB

nopT 3anucK/Bocnpon3sefeHns —--- T[loaKIIoHYEHNE K O4HOMY COEAMHEHMIO

X) NopT 3anucu/BocrnponsBeneHns TenedoHHbIX Pa3roBOpOB

—_———
I
|

nHteppenc ATM  —+--- Moaknoyenns kK K coeanHeHnam

3) ATM-unHTepdeiic
Puc. 8.4 ﬂpVIMepr NCrnob30BaHNA KOMIMOHEHTOB MOoAEeNN
MopokntoyeHns cospakoTes yecTponcTeoM ynpasnenus Call Agent gns

KaXkgoro nopTa, y4acTBYIOLLEro B coeanHeHnmn. Ha pucyHke 8.5 nokasa-
Ha cuUTyaums, Koraa OfHO YCTPOMCTBO ynpaBieHns KOHTPONIMPYyeT pabo-
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Ty ABYX MOPTOB PasHbIX LLIO30B MNPU OpraHM3aLmm COeaNHEHN Mexay
3TUMM MOPTaMMU.

|
(TenedOoHHbIN ! Nomknio- Noaknio (TenquOHHblVl
kaHan1) === (quﬁlzueU ) (Herﬁ'/le1) --- KaHan 2)

Puc. 8.5 CoennHeHne B ceTu, NOCTPOEHHOI Ha 6a3e npoTokona MGCP

8.4 KomaHppbl nporokona MGCP

B xone ycTaHOBNEHUS, NOAAEPXAHUS U PA3PYLUEHNSI COEOVHEHMUS NP
nomotuy npoTtokona MGCP ycTpoCTBO ynpasfieHus 1 W3 06MeHnBa-
I0TCSl KOMaHOaMM U 0TBETaMU, KOTOpbIe NpeacTaBnsioT cobol Habop Tek-
CTOBbIX CTPOK. B aTOM naparpade gaetcqa kpaTtkoe onvucaHme KOMaHz,
npotokona MGCP, cpean KOTOpbIX OnpeaeneHbl KoMaHabl ynpaBieHnus
coeaMHEHVEM 1 KOMaHAbI yripaB/ieHns noptamu 060pyaoBaHus.

Mpwv nomowwm komaHabl EndpointConfiguration yctponcTso ynpasne-
HUS MHCTPYKTUPYET LUI03, KakumM 06pa3omM OH JosmkeH obpabaTtbiBaTb
nosly4aemble peyeBble CUrHasbl, HaNnpUMep, UCNob30BaTh AJS NPeos-
pa3oBaHus LMGPOBOro CUrHana B aHanorosyto GopmMy 3akoH A nnm 3a-
KOH L.

KomaHga EndpointConfiguration coaep>xuT psg napameTpoB:

ReturnCode
<— EndpointConfiguration( EndpointId,
BearerInformation),

roe Endpointld — noeHtndurkaTop nopra wno3a, K KOTOPOMY OTHOCUTCS
[aHHas koMmaHaa;

Bearerinformation — napameTtp, onpenenstowuin 3akoH (A wiv |) ge-
KOOMPOBaHNSA MPUHATON peyeBon MHpOopMaLnn.

ReturnCode — napameTp, Bo3BpallaeMblli LWIIO30M YCTPONCTBY
ynpaBneHust, 4To6bl MHPOPMUPOBATL EM0 O BbINOSIHEHUM KOMaHAbI. [laH-
HbI NapaMeTp NpeacTaBnseT cobon Lenoe YMCno, 3a KOTOpbIM MOTyT
cnepgoBaTb KOMMEHTapUK.

Call Agent npm nomowwm komaHabl Notification Request moxeT natb yka-
3aHue W03y BISIBASATL ONpeneneHHble COObITUS UKW CUrHasbl U MHGOP-
MMPOBAaThb O HNX YCTPOMCTBO yrpaBfieHns. B 4ncno aetektmpyemMbix cobbl-
T (CUrHANoOB) BXOOUT UBMEHEHME COMNPOTMBIEHNSA aDOHEHTCKOrO LUen-
da, npoucxoasilee, korga aboOHEHT NOAHUMAET NN KNaaeT TPyoKy, a Tak-
K€ NOSTyHYEHUE CUIHANOB (pakCUMUIbHbLIX annapaTtos v curHanos DTMF

Komanpga NotificationRequest BkitouaeT B cebs cnenytoLume napameT-
pbl (B KBaApaTHbIX CKOOKax ykasaHbl Te U3 HUX, KOTOPbIE He SIBNSOTCS 0051 -
3aTenbHbIMN).
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ReturnCode

<— NotificationRequest ( EndpointId,
[NotifiedEntity, ]
[RequestedEvents, ]
RequestIdentifier,
[DigitMap, ]
[SignalRequests, ]
[QuarantineHandling, ]
[DetectEvents, ]
[encapsulated EndpointConfiguration])

3aecb NotifiedEntity — ngeHTngukatop yctpomncrTea, KOTopomy O0S-
XeH BbITb NepeaaH OTBET Ha komaHAay. Mpu OTCYyTCTBMKM 3TOrO NapameT-
pa OTBET NepenaeTcs TOMy YCTPOMCTBY, OT KOTOPOro MoJsly4eH 3anpoc
NotificationRequest.

RequestedEvents — cnncok cobbITUIA, 0 KOTOPbLIX CeayeT ONOBECTUTb
ynpaensoLliee ycTponcTeo. Kpome Toro, B 3ToM napameTpe MOXeT ObITb
yKa3aHOo, Kak LL03 A0J/KEeH pearnpoBaTh Ha cobbiTe. OnpeaeneHsl cne-
aylolme gencTems Wwino3a: onosectuTb Call Agent 0 coObITUM HEMeaeH-
HO; 0XMOaTb AaNbHENLUVX COObITUIA; ecnin coOblTe COCTOUT B NoJly4e-
HUK curHana DTMF, To HakannnBaTb TakMe CUrHanbl B COOTBETCTBUU
¢ TpeboBaHMamm napameTpa DigitMap; B onpegeneHHbIx cuTyaumnsx ne-
penaBaTb B TeNedOHHbIN KaHa akyCTUYeCKUE UK Bbl3bIBHbIE CUMHASbI;
obpaboTatb MHkancynmpoBaHHyto komaHay EndpointConfiguration; nrHo-
pupoBaTtb COObITME N T.A.

Requestldentifier — ngeHTudumnkaTop 3anpoca, B OTBET HA KOTOPbLIN
nepepaeTcd KOMaHaa.

DigitMap — Heob6sa3aTenbHbI NapamMeTp, CNeuneuuMpyoLLmMiiA NpaBu-
naobpaboTku curHanos DTMF. B aTom napameTpe yka3biBaeT KOJINYecT-
BO CMIHanoB, KOTOPbIE LLJI3 OO/MKEH HAKOMUTbL AN nepeaadn nx ycr-
pPONCTBY yrpaB/ieHUS.

SignalRequests — curHanbl, KoTopble OOMKHbI ObITb NepenaHbl B ka-
Han, HanpuMep, CUrHasa NOCbISIKM BbI3OBA.

QuarantineHandling — Heob6s3aTeNbHbIN NapaMeTp, ONpPenensaoLmii
npasuna 06padboTkn CoObITUI, KOTOPbLIE OblM 0OHAPYXKEHbLI 40 MOMEHTa
nony4yeHuda ,D,aHHOVI KOMaHAbl B nepnon Tak Ha3biBaemMoro KapaHTtunHa
(quarantine period) n o koTopbix Call Agent eLe He Obli1 ONOBELLEH.

DetectEvents — Heoba3aTenbHbLIN NapaMeTp, onpeaensiowmnii cobbl-
TUS1, KOTOPbIE HY>XXHO BbISIBUTb B Nepuo, KapaHTMHA, HO He OMnoBeLaTb
o Hux Call Agent oo nonyvyeHus cnenytouieri komanabl NotificationRequest
C BKJIIOYEHHbIM B Hee napameTpoM QuarantineHandling.

Encapsulated EndpointConfiguration — komanga EndpointConfigura-
tion, HkancynuposaHHas B komaHAy NotificationRequest.

OcTanbHble napamMeTpbl KOMaHAObl TOXAECTBEHHbI ONMMCAaHHbLIM BbILLIE.

Mpn nomowm komaHabl Notify wno3 nHdopmupyeTt ycTponcTBo
ynpaBieHnsa 0 TOM, 4HTO Npon3oLio coObITME N3 yucna YKa3aHHbIX B KO-
maHzge NotificationRequest. KomaHga Notify conepxumt cnegyouime na-
pameTpbl:
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ReturnCode
<— Notify (EndpointId,
[NotifiedEntity, ]
RequestIdentifier,
ObservedEvents)

3necb ObservedEvents — napameTp, B KOTOPOM OMNUCHLIBAOTCS NPO-
n3soLlealme cobbiTvs, HaNpUMep, nepenatTcs HabpaHHble LMdPbI HO-
Mepa. OcTanbHble NapamMeTpbl OblIM ONKCaHbl paHee.

Mpu nomowwm komanabl CreateConnection ynpasnsiioL,ee yCTPoNcT-
BO MOXET AaThb L3y yKasaHue co3natb CoeamnHeHe ABYX MOPTOB O/ -
HOrO M TOrO Xe LLJI03a UKW PasHbIX LLII030B.

CTpykTypa 31Ol KOMaHObl NpUBeaeHa HUXE.

ReturnCode,

ConnectionId,

[SpecificEndPointId, ]

[LocalConnectionDescriptor,]

[SecondEndPointId, ]

[SecondConnectionId]

<— CreateConnection(CalllId,
EndpointId,
[NotifiedEntity, ]
[LocalConnectionOptions, ]
Mode,
[ {RemoteConnectionDescriptor |
SecondEndpointId}, 1
[Encapsulated NotificationRequest,]
[Encapsulated EndpointConfiguration])

Callld — yHrkanbHbIn napamMmeTp, UAEHTUDULMPYIOLLMIA CECCUIO, K KO-
TOPOI OTHOCUTCA AAaHHOE COeANHEHME.

NotifiedEntity — Heobsa3aTenbHbIV NapamMeTp, NOEHTUDULMPYIOLLNIA
YCTPOWCTBO, K KOTOPOMY A0/XHbI ObITb NepeaaHbl komaHabl Notify nnn
DeleteConnection.

LocalConnectionOptions — napameTp, ncnone3yemsii Call Agent, uto-
Obl OaTb W03y yKadaHWs B OTHOLLEHUM XapakTepUCTUK NOOKIIOHEHMS
nopTa K coeguMHeHuto. B napameTp MOryT BxoauTb cnenyouwme nong:
MeTOoA KOAMPOBAHUS, pa3Mep pevyeBbIX NakeToB, MOA0Ca NPONYCKaHus,
TN 06CNY>XMBaHWS, UCNOJIb30BaHNE 9XOKOMIMEHCATOpPa, UCMOJb30BaHNe
pexunmMa nogasneHvs nays B pas3roBope, MCNob30BaHVE pexnmMa nogas-
NIEHVIS LLYMA, UCMOJb30BaHME PE3EPBUPOBAHNS PECYPCOB U APYrme nonsl.
KoauposaHme Tpex nepBbiX NOAEn A0KHO NPON3BOANTLCS B COOTBET-
CTBMI C NPOTOKOSIOM onucaHus ceccuin SDP (Session Description Proto-
col), npnyem Call Agent MOXeT yka3aTb TOMbKO MNOI0CY MPOMNYCKaHUS 1 OC-
TaBWUTb 3a LLO30M NpaBo BbiOOpa MeETOAa KOAMPOBAHWS 1 pa3sMepoB pe-
YeBbIX MAKETOB.

Mode — napameTp, onpenensaoLunii pexxum padoTbl A5 JAHHOTO KOH-
ua coeguHeHnus. OnpegeneHbl cneaylowme pexnmsl: nepegaya, npuem,
npuemM/nepenaya, KOHPEpPEHUUSs, JaHHbIe, OTCYTCTBME aKTUBHOCTU, NET-
N5, TECTOBbIN PEXUM U pYyrue.
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RemoteConnectionDescriptor — onucaHne NoaKNoYeHUs K coeanHe-
HUIO Ha APYrOM ero KoHue. laHHbIN napaMeTp COOAEPXKMUT Te Xe NoJis, YTO
n napameTp LocalConnectionOptions. 3TK nonsa Takxke A0MXHbI KOAMPO-
BaTbCHA B COOTBETCTBMU C NPOTOKosioM SDP. CTOUT OTMETUTb, 4TO Mpun
CO30aH1MN COEOMHEHUS MeXAyY ABYMS LWI03aMum, Npu nepenaye nepsom
komaHabl CreateConnection napameTtp RemoteConnectionDescriptor
OTCYTCTBYET (EMY NPUCBaMBAETCS HYIEBOE 3HAYEHNE), TaK Kak MHPOpP-
Mauud O Noako4YeHnn K coeamHeHnto Ha ApyromM ero KoHue B 3ToT MO-
MEHT OTCYTCTBYET. He umes Takon nHpopmaumm, T.e. He MoNy4mB KOMaH-
ny ModifyConnection, wn3 MoxXeT TONbKO NPUHMMaTh MHpOpMaUUo
(paboTaTb B pexume receive only).

SecondEndpointld — 3TOT napameTp MOXET BK/IOYATbCA B KOMaHAy
CreateConnection BMecTo napameTtpa RemoteConnectionDescriptor npu
YCTaQHOBJIEHNM COEANHEHUS MeXAy ABYMSI MOPTaMu OAHOrO M TOro Xe
LL03a.

Encapsulated NotificationRequest — nHkancynmposaHHas komaHga
NotificationRequest.

B oTtBeT Ha komaHay CreateConnection, kpome onMcaHHOro Bblille
napameTpa ReturnCode, wuni03 BO3BpALLLAET Cneayolme napamMmeTpsbl:

Connectionld — yH1kanbHbI nAeHTUOUKATOP NOAKIIOHEHUST AAHHOIO
nopTa K COeAMHEHMIO.

SpecificEndPointld — Heob6s13aTeNbHbIM NapaMeTp, MAEHTUOULMPYIO-
LM MOPT, KOTOPbI oTBEeYaeT Ha komaHay CreateConnection, ecnuv oH He
Obin cneumduLMpoBaH YCTPOCTBOM YNpaBieHus.

LocalConnectionDescriptor — napameTp, cogepxXatuyin MHpopmMaumo
00 IP-agpece 1 Homepe nopta RTP B cOOTBETCTBMK C NMpoToKosiom SDP.

SecondEndPointld — napameTp, o3Havaowmin, 4To kKomaHga Create-
Connection cosgana aBa coeguHeHMs.

SecondConnectionld — naoeHTudmkaTop NOAKNOHEHNS A1 BTOPOro
COENHEHUS.

YCTPOMNCTBO ynpasieHNs MOXET N3MEHUTb NnapamMeTpbl CYLLEeCTBYIO-
Lero coeguHenus npu nomoluy komanabl ModifyConnection, koTopas
BKJIIOYAET B cebs crnenyloLme napameTpbi.

ReturnCode,

[LocalConnectionDescriptor]

< ModifyConnection (CallId,
EndpointId,
ConnectionlId,
[NotifiedEntity, ]
[LocalConnectionOptions, ]
[Mode, ]
[RemoteConnectionDescriptor, ]
[Encapsulated NotificationRequest, ]
[Encapsulated EndpointConfigurationl])

30ecb UCMob3yI0TCS Takume Xe napamMeTpsl, kak 1 B komaHae Create-
Connection, Ho pobaBnseTcsa obs3aTesnbHbli napameTp Connectionld,
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KOTOPbIM NOEHTUGULMPYET NOAKIIOYEHNE K COeAUHEHMIO aHHOrO Nop-
Ta 060pyO0BaAHUSA, TaK KaK OAMH NMOPT MOXET O4HOBPEMEHHO UMETb Nof-
KJIOYEHUS K HECKONBKMM CO8AMHEHNSAM.

JaHHas kKomaHOa MOXET MCNOoNb30BaTbCs ANa nepenayn nHbopma-
LM O OPYrom KOHLLe coeamnHeHuns B napameTpe RemoteConnectionDe-
scriptor, onga akTmeBM3aummn/neakTnem3aumm COeaNHEHNS NP NOMOLL
napameTpa Mode, ons naMeHeHus anropmTMa KogmpoBaHusl, nepruoga
nakeTusauum nepegaBaemMon MHopmaumm unv Ans yrnpaeneHms nogas-
neHnem axa.

Taknum 06pasoM, ec/iv nepBoHadanbHO NOPT MOT TOJIbKO NMPUHUMATL
MHdOPMALIMIO, TaK KaK He UMEe ONNCaHUSA GYHKLMOHANbHBIX BO3MOXHO-
cTeli 1 agpeca nopTa Ha APYroM KOHLEe COeMHEHMs, TO OnMcbiBaemas
KOMaHaa co3aaeT BO3MOXHOCTb NnepeaasaTtb MHGOpMaLnio.

Ecnn napameTpbl COeanHeHna Ha ONXKHEM KOHUE Obln N3MEHEHDI,
Hanpumep, Obin n3meHeH Homep nopta RTP, To B 0TBeTE Ha KOMaHay
ModifyConnection moxeT Bo3BpaLiatbcs napameTp LocalConnection-
Descriptor.

YCTPOMNCTBO yrnpaBieHnss MOXET pa3pyLUnTb CYLLECTBYIOLLEE COeaN-
HeHne npu nomoluy komaHabl DeleteConnection. Kpome Toro, npu no-
MOLLIM 3TOM KOMaHAbl W03 MOXeT nepegaTb Kk Call Agent Hgmkaumio
TOro, 4YTO CyLLEecTByloOLLlee coeamHeHne 60oJblue NoaaepXmMBaTbCs He
MOXET.

Komanpa DeleteConnection, nepenaBaemas yCTPOMCTBOM yripaBne-
HUS, UMEET CNneayoLnin BUa;:
ReturnCode,
Connection-parameters
<— DeleteConnection (CallId,
EndpointId,
ConnectionlId,
[Encapsulated NotificationRequest,]
[Encapsulated EndpointConfiguration])

Bce napameTpsbl ObIM ONKMcaHbl paHee, 04HaKo crneayeT OTMETUTD,
410 B napameTp NotificationRequest MoxeT BKIOYATLCS UHCTPYKLMS,
HanpuMmep, o 4eNCTBMSX L03a NPy e TEKTUPOBAHMUN pasMblkaHs abo-
HEeHTCcKOoro wnenda (aboHEHT NoNoXMUA TPyOKy): B 3TOM Cllydae Luio3
[OJIKEH paspyLUnTb COedNHEHNE U XAaTb 3aMblkaHus wnenda (cneayto-
Lero BbI30Ba).

B obuwem cnyyae, komaHaa DeleteConnection nepegaetca o6oum
Lo3am, NogkKItYEHHbIM K coeamHeHunto. Nocne 3aBepLueHns coeam-
HeHus B oTBeT Ha komaHay DeleteConnection wnto3 Bo3BpallaeT cTa-
TUCTUYECKME AaHHble, COOPaHHbIe 3a BpEMS COeaAnHEHNS — connection-
parameters:

® KONMYECTBO NepeaaHHbix RTP-nakeTos,

® KOMMYECTBO NepenaHHbix 6aiToB MHDOPMaLMN, HE cUMUTas Cryxeo-
HoW nHpopmauumn (3aronoskos IP/UDP/RTP),
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® KONMYECTBO NoJly4yeHHbIXx RTP-nakeTos,

® KONMYECTBO MPUHATBLIX BalriToB MHDOPMaLIMK, HE CHMTasa CIyXXeOHOoM
nHpopmauum (3aronoskos IP/UDP/RTP),

® KOJIMYECTBO NnotepsiHHbIx RTP-nakeTos,
® Bapuauus BpeMeHn Mmexay noctyrsieHnamm RTP-nakeTos,
e cpenHasn 3aaepxka RTP-nakeTos.

B HeKOTOpbIX CAy4asx, TakKMx Kak HEMCNPaBHOCTb NOPTA, y4aCTBYIO-
Lero B COeAMHEHUW, UK OTCYTCTBME PECYPCOB A1 NOAAEPXKAHUS CY-
LECTBYIOLLEro COEANHEHNS, L3 OOMMKEH CAM MHULIMMPOBATL Paspy-
LeHne coeamHeHns npu nomolm komaHabl DeleteConnection, koTopas
MMeeT CneayoLwmin Bua;:

ReturnCode,
<— DeleteConnection (CallId,
EndpointId,
ConnectionId,

Reason-code,
Connection-parameters)

B napameTpe Reason-code yka3biBaeTCcs Npu4nHa, no KOTOPOM LL03
nepenaeT gaHHoe coobuleHne. OcTanbHble NnapameTpbl Obiv ONKUCaHbI
paHee.

YT100bI MNONY4UTL MHPOPMALIMIO O CTaTyCce Kakoro-nmbo nopra Lio-
3a, ynpasnsioLiee yCTPOMCTBO MOXET nepepaTtb 3anpoc Audit EndPoint,
KOTOpPbIN UMEET CrenyloLwuin BUA,

ReturnCode,

EndPointIdList]| {
[RequestedEvents, ]
[DigitMap, ]
[SignalRequests, ]
[RequestIdentifier,]
[NotifiedEntity,]
[ConnectionIdentifiers,]
[DetectEvents, ]
[ObservedEvents, ]
[EventStates, ]
[BearerInformation, ]
[RestartReason, ]
[RestartDelay, ]
[ReasonCode, ]
[Capabilities]}

<— AuditEndPoint (EndpointId,

[RequestedInfo])

Requestedinfo — Heobs3aTeNnbHbIV NapamMeTp, ON1CbIBAOLLIWIA NHPOP-
Maumto, KOTOPYIO 3anpallmnBaeT yCTPOMCTBO yrpaBieHus.

B otBeT Ha komaHay AuditEndPoint wno3 Bo3Bpaliaet Tpedbyemyto
MHOOPMALMIO (ECNN HUKAKOM MHOPMALIMU He 3arnpallnBaeTCs, HO yKa-
3aHHbI B KOMaHE NOPT CYLLECTBYET, TO L3 NPOCTO BO3BPALLAET MNoja-
TBepXAeHue). B oTBeTe MOryT cogepxaTbCs cliefyloLme napamMmeTpbl:
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SignalRequests — Heobs13aTeNbHbIN NapaMeTp, B KOTOPOM yKa3biBa-
€TCS CMUCOK CUrHanoB, 0bpabaTbiBaeMbIX B HACTOSALLIMA MOMEHT;

ObservedEvents — Heobs13aTebHbIN NapamMeTp, B KOTOPOM NPUBOAMUT-
CS1 TEKYLLINIM CNUCOK OBHApPYXXEHHbIX COObITUIA;

RestartReason — Heobs3aTesbHbIN NapamMeTp, B KOTOPOM COAEPXNT-
CS NpUYMHa pecTapTa nopTa, ykasaHHas B NocneaHer nepeaaHHon LWto-
30M KomaHae RestartinProgress;

RestartDelay — Heobs3aTenbHbIV NapameTp, B KOTOPOM COAEPXUTCS
BE/IMYMHA 3a4epXKN pecTtapTa, ykasaHHas B rnocnegHen nepegaHHom
wnnto3om komaHge RestartinProgress;

Capabilities — Heobs3aTeNbHbI NapaMeTp, CoAepPXXaLLMA Takylo Xe
nHdopmMaumio, kak n napametp LocalConnectionOptions.

Mpwn nomowm komanabl AuditConnection ycTpoincTBO ynpasieHus 3a-
npawvBaeT napameTpbl CoOegVHEHNS, B KOTOPOM y4acTBYET NOPT LW/03a.

KomaHga meeT cnenyowmin BUa,

ReturnCode,

[CallIqd,]

[NotifiedEntity, ]

[LocalConnectionOptions, ]

[Mode, ]

[RemoteConnectionDescriptor, ]

[LocalConnectionDescriptor,]

[ConnectionParameters]

<— AuditConnection (EndpointId,

ConnectionId,
RequestedInfo)

Bce napameTpbl KOMaHabl yXe Oblniv onucaHbl paHee. Ecnm Hukakomn
MHdopMaunm He TPebyeTCs M yKasaHHbIM NOPT CYLLECTBYET, TO LLUIO3
NPOBEPSET, YTO COEANHEHME CYLLIECTBYET, N BO3BPALLLAET NOATBEPXAE-
Hue.

KomaHpa RestartinProgress nepegaetcsa Wnio30M s MHANKaLNU
TOro, 4TO OAMH WY TPynna nopToB BbIBOASATCHA U3 paboyero COCTOsIHUS
W1 BO3BpALLAIOTCA B paboyee cocTossHMe. JaHHas komaHaa MeeT cne-

aylowmm Bua;
ReturnCode,
[NotifiedEntity]
<—— RestartInProgress (EndPointId,
RestartMethod,
[RestartDelay, ]

[Reason-code])

MapameTp RestartMethod cneunduumpyet Bug pectapta. Onpene-
JIEHO HECKOJIbKO BMAOB pecTapTa:

e Graceful restart — nocteneHHbIN pecTapT, NPy KOTOPOM NOPTLI 060PY-
[OBaHNS BbIBOASATCS 13 0O6CNYXXMBaHWS NOCe ONnpeaeneHHon 3a0epx-

16. B.C. lonbawTenH
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K. YCTAHOBNEHHbIE COEANHEHUS HE pa3pywarTcd, HO N HOBbIE HE
CO30al0TCA.

Forced restart — npuHyanTenbHbIM PecTapT, Npy KOTOPOM paspyLua-
I0TCS1 YCTAHOB/IEHHbIE COEANHEHUSI.

Restart — pectapT, npu KOTOpoM NopT 060pyA0BaHMSA BO3BPaLLAETCS
B oOCnyXmBaHue nocne onpeneneHHon 3anepxku. MNpu aTtom nopt
B MOMEHT pecTapTa He y4aCTBYET HU/ B KaKUX COEONHEHUSIX.

Disconnected — naHHoe 3Ha4eHKe npucBamBaeTcd napameTpy Restart-
Method, korga nopT Haxoauncs BHe 06CTYXXNBaHWS, HO B AAHHbIN MO-
MEHT MbITAeTCS BEPHYTLCS B 0OCNYXMBaHME.

Cancel-graceful — naHHOe 3Ha4YeHKe NpuceanBaeTcs napamMmeTpy Re-
startMethod, korga w03 OTMEHAET NpeaLwecTBOBABLUYIO KOMaHOy
Restart ¢ napameTtpom RestartMethod, koTopomy 66110 NPUCBOEHO
3Ha4veHue Graceful.

MapameTp RestartDelay onpenensiet 3agepxky pecrtapta B CEKyHOAX.
Mo aHanorum ¢ npeabiaylwmmMuy rnasamm B Tabnuuy 8.1 ceeaeHbl Bce

komaHabl npotokona MGCP.

Tabnunua 8.1 KomaHakl npotokona MGCP

HanpasneHwue
KomaHnpa nepenain HasnauveHne
. : . Call Agent MHCTPYKTUPYET W3, Kakum
EndpointConfiguration CA -> MG |o6pa3om emy HyXHO obpabaTtbiBaTb
(KoHpurypauusa nopTa)
nosy4yaemMble peyeBble CUrHasbl
CreateConnection Call Agent gaeT ykasaHue W03y co3naTb
CA —> MG
(Cospatb coeanHeHne) coeanHeHne
ModifyConnection Call Agent gaeT ykazaHue W03y
(Moandwvumposatb CA -> MG |v3MeHUTb NapaMeTpbl CYLLECTBYIOLLEro
coeanHeHne) coeanHeHns
I(DseeIleBteeCuj);\Tnbectlon CA -> MG, |Call Agent n wnio3bl 3aBepLual0T
P MG -> CA |coenuHeHne
coeanHeHne)
NotificationRequest Call Agent HCTPYKTUPYET W03, Kakne
CA —> MG
(Banpoc yBegomneHus) coObITUS HeOO6X0ANMMO O0OHapyXMBaThb.
LLnto3 nHdpopmupyet Call Agent o Tom,
Notify 4YTO NPOU3OLLNIO COBbITUE N3 YMCNa TeX,
MG -> CA
(YBepomuTb) KOTOpble BbIIN cneundrUMpPOBaHbl B
komaHze NotificationRequest
AuditEndpoint Call Agent 3anpawumBaeT nHOpMaLMIO O
CA —-> MG
(MpoBepuTb NOPT) KakoM-mMbo nopTe LW3a
AuditConnection
(MpoBepUTH MGC —> MG ggg ﬁiiltms;‘anpammsam napameTpsbl
coeanHeHne) A
LLno3 nidpopmupyet Call Agent o Tom,
ReStartInProgress 4TO OANH WM HECKOJIbKO MOPTOB
.. MG -> MGC
(NpET pecTtapT) BbIBOASTCS U3 paboyero COCTOSAHUS Nn
BO3BpaLLalTCcsa B paboyee COCTosiHME
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8.5 Crpykrypa komaHg

Komanpa npotokona MGCP o6s3aTenbHO COAepXUT 3arosioBokK, 3a
KOTOPbIM MOXET cnefoBaTbh ONvcaHme ceaHca CcBA3K (session descrip-
tion). 3aronoBoK KOMaHAbl 1 ONVUCAHWE CeaHca CBA3M NPeaCTaBASAT CO-
©oW Habop TEKCTOBLIX CTPOK. OnucaHne ceaHca OTAENEHO OT 3arosioBka
KOMaHbl MyCTOW CTPOKOM.

3arosoBOK COAEPXUT CANCOK NapamMeTPOoB 1 KOMaHAHYIO CTPOKY B1uaa
CRCX 1204 ts/1©@protei.loniis.net MGCP 0.1. KomaHagHasa cTpoka,
B CBOIO 04Yepeb, COCTOUT U3 HECKOJIbKUX MHPOPMaLMOHHLIX MONeNn:

1. HasBaHue komMaHabl NPencTaBfeHo B BUAE KOaa U3 YyeThipex OykB

(Tab6n.8.2)
Tabnunua 8.2 Koauposka komaHa npotokona MGCP
KomaHpa Kog,

EndpointConfiguration EPCF
CreateConnection CRCX
ModifyConnection MDCX
DeleteConnection DLCX
NotificationRequest RQNT
Notify NTFY
AuditEndpoint AUEP
AuditConnection AUCX
ReStartInProgress RSIP

2. NneHtnpukarop tpaH3akumu. MNMpotokon MGCP npeaycmatpuBaet
KOppenaumo komaHa, n oTeeToB. KomaHaa 1 oTBeT Ha Hee 06pasytoT
TpaH3aKuuIo, UMEIOLLYIO YHUKaNbHbIN naeHTngunkatop (Transaction-
Identifier). oeHTudumnkaTop TpaH3akuum BKIOYAETCSH B 3arojloBOK
1 KOMaHAbl, 1 oTBeTa. 3Ha4yeHust nAeHTUPUKATOPOB BbIOMpPAOTCH 13
AnanasoHauncen 1 -999999999, npuyem 3Ha4YeHne NOAEHTUPUKATO-
pa TekyLeln TpaH3akunn Ha eamHuLy 6onbLue naeHTudrkaTopa npe-
OblayLLen TpaH3aKumu.

3. VlgeHTugukarop nopra onpenensaeTt TOT MOPT W03a, KOTOPOMY Haa-
JIeXUT BbINOJIHUTL KOMaHAay, 3a uckinodeHnem komaHg Notify n Re-
StartInProgress, B KOTOPbIX UAEHTUGUKATOP onpeaenseT nopT, ne-
penasLwmnin komaHay. MoeHTndmnkaTopbl NOPTOB KOOMPYIOTCH Tak Xe,
Kak KOgVpytTCs afpeca 3/IeKTPOHHOW NOYTbl B COOTBETCTBUU C 40-
kymeHToM RFC 821 komuTteTa IETE. Hanpumep, BO3MOXEH NAEHTU-
dukaTtop ts/1@protei.loniis.net, KOTOPbIK NAEHTUOULMPYET NEPBbLIN
nopT (BpeMeHHOM KaHaU) Wt3a «protei», pacrnonoXeHHOro 8B fomMe-
He loniis.

4. Bepcusi npoTokos1a KogupyeTtcs cneayowmm obpazom: MGCP 1.0.
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Bblllie yka3blBasioCb, YTO 3arofloBOK KOMaHbl, KDOMe KOMaHAHOW
CTPOKM, COAEPXUT CANCOK NapamMeTpoB. NapamMeTpbl KOMaHA NPOTOKO-
na MGCP ceegeHbl B Tabnuuy 8.3.

Tabnunua 8.3 TNMapameTpbl KoMmaHa npoTtokona MGCP

HaseaHne napametpa Kog, OnuncaHne 1 3HadyeHne napameTpa
MoaTteepxaaeT 3aBepLUeHE OOHOW UM HECKOJTbKNX
ResponseAck TpaH3akumin. Hanpumep, napametp K: 6234-6255, 6257,
(MoaTBepxaeHne K ]19030-19044 noarBepXxaaeT 3aBepLUeHne TpaH3aKLWiA,
TpaH3akumm) MMetoLwmx naeHTnudunkatopsl ¢ 6234 no 6255, 6257
1 ¢ 19030 no 19044.
(Bc(:a:éig:ﬁ;rrga;;?e B CJ'Iy)KMTV,D,J'lﬂ [0CTaBkN MHDOPMaLMKM O 3aKOHE KOAMPOBaHUS
HdbOpMALIN) peyeBon nHdpopmaumm A nam m
OnpepeneHbl cnepyowme Kogbl NPUYNHBIL:
000 - HOMUHanbLHOE COCTOsIHME MopTa, nepenaeTcs
TOJIbKO B OTBETE HA 3anpoC O COCTOSIHUM nopTa
?fgﬂs?jnpaaaﬁbl) 900 — HeucnpaBHOCTbL NopTa
901 — nopT BbIBEAEH U3 0OCYXMBaHMUSA
902 - oTka3 Ha GU3N4YECKOM YPOBHE
(Hanpumep, NoTepPs CUHXPOHM3ALMN)
NpoeHTuduumpyeTt ceaHc CBS3W, B KOTOPOM MOXET
CalllD MCMOJIb30BaTbCA OAHO UM HECKOJIbKO COEOVHEHUN.
(MpeHTudukaTop C | WNpeHTndukatop kogmpyeTcs wecTHaaLaTepuyHomn
ceaHca CBA3N) nocnenoBaTeNibHOCTbIO CUMBOJIOB JJIMHON He 6Gonee
32 CYMBOJIOM.
ConnectionID MpeHTndrumpyeT noakoYeHe 4aHHoro nopra K OgHOMy
(MpeHTudunkaTop | | coeamHeHunio, Tak Kak OAMH NMOPT MOXET ObITb
NOAKOYEHNS) OJHOBPEMEHHO MOAKIIIOYEH K HECKONIBKMM COEONHEHVSM
NpoeHTudurkaTop o6bekTa, K KOTOPOMY CleayeT nepefaBatb
yBenomMieHns 06 06HapY>XeHHbIX COObITUSX. ECnn aaHHbIN
napamMeTp onyLleH, NopT nepenaeT aTy nHopmaumio
. . K 0O6bEKTY, OT KOTOPOro Obi1a nosyyeHa KomaHaa.
[\ly%tél%dhf:;gzﬂbm 06beKT) N | UoeHTndurkaTop obbekTa KOZMPYETCs Tak Xe, Kak
KOAMPYIOTCS agpeca 3/1eKTPOHHOW noYTbl cornacHo RFC
821, Hanpumep, MGC@ca.anynet.com:5625
win Joe®@[128.23.0.4]. Mpwn ncnons3osaxHumn IP-agpeca,
OH [10/DKEH ObITb 3aKJIIOYEH B KBaAPATHbLIE CKOOKM.
Requestldentifier Cornacyet TpeboBaHne yBeOMUTb O COOLITUM, NOyHEHHOE
(MpeHTudunkaTop X [ot Call Agent, c yBegomMmneHnem, nepenaBaemMbiM LLIIO30M
3anpoca) B komaHae Notify.
JaHHble 06 anropntMe KoampoBaHus nHdopmaumm,
LocalConnection Options pasmMepe peyeBblX NAKeTOB B MC, MCMOJIb3yeMOW Nosioce
(MapameTpbl L | MponyckaHus B Kéut/c, Tune obcnyxmeaHus,
noaksoYeHns nopTta K MCMONb30BaHNN 9XOKOMMEHCAUMN 1 OpYrie CBeOEHUS.
COEeONHEHUIO) MepenaeTtcsa ot Call Agent k w3y, 06bIYHO B KOMaHAe
CRCX.
OnpepeneHbl cnepyowme pexrMbl COEAMHEHVS: Nepeaaya,
: npuem, npuem/nepegaya, KoHdpepeHuuns, nepenaya
E:Poer;?v?r\cntfgyuﬁigmq) M | BaHHbIX, OTCYTCTBME aKTUBHOCTU, NETANA, TECT
1 Apyrue pexvmMel. 3Ha4yeHne napameTpy npuceavBaeT
Call Agent.
Cnncok cobbiTnin, 0 KOTOPbIX cneayeT onosecTuTb Call
Agent, n gencTema Wwo3a Npu obHapyXeHnn cobbITus.
OnpegeneHbl cnepytowme aencreus: onosectuTb Call Agent
0 COOLITUN HEMELEHHO; OXMAATb AANIbHENLINX COObITUIA;
?;;#;:ffﬂ?;:tblse R |ecm cobbiTveM siBnsieTcs npuem curHana DTMF, To
COBbITHS) HakannmeaTb LMdpbl B COOTBETCTBMM C TpeboBaHMSAMMN

napameTpa DigitMap; B onpeaeneHHbIx cutyaumsax
nepenasaTb B KaHaN akyCTUYECKME MW BbI3bIBHbIE
curHanbl; 06paboTaTb MHKANCYINPOBAHHYIO KOMaHA4y
Endpoint Configuration, nrHopupoBatb cobbiTne 1 ap.
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SignalRequests

CneundunumpyeTcs curHan, KoTopblii AoJiXeH 6blTb nepenaH

BO3MOXHOCTM nopTa)

(TpeboBaHue nepenatb S |aboHeHTy, Hanpumep, akycTudeckunin curHan "OTeeT
curHan) cTaHumn".
CneundunumpyeT npasuna obpadoTtkm curHanos DTMF.
DigitMap D Mpwn HakonneHnn konuyecTea undp, ykasaHHOro B A4aHHOM
(MnaH Hymepaumn) napameTpe, W3 JOMXKEH nepeaatb Nx yCTPONCTBY
ynpaBneHus.
ObservedEvents
(O6HapyXeHHble O | Cnucok o6HapyXeHHbIX COObITUIA.
cobbITnA)
(C:r?;;:'gg?ggarameters p CraTtncTnyeckme AaHHble O COegUHEHUN, NepefaBaemMble
COeMHEHIS) LUMO30M MOCJIe ero 3aBepLUeHus.
SpecifiedEndPointID e WpeHtnourkatop nopta B dopmate RFC821, Hanpumep,
(MpeHTndurkaTop NopTa) EndPoint@hub1.anynet.com:5625,
Requestedinfo OnucbiBaeT nHdopmaumio, kotopyto Call Agent
(3anpawmpaemas F |3anpawvsaety wniosa, Hanpumep, undpbl Homepa
VIHd)CE)pMaLI.VIFI) BbI3bIBAEMOr0 abOHEHTA, HABPaHHbIE BbI3bIBAIOLLM
abOHEHTOM.
QuarantineHandling OnpepensieT npaeuna 06paboTkm coObITUI, KOTOpbIE ObLIN
(KapaHTuHHas Q 0BHapyXeHbl 0 NOMyYEHMS JAHHOW KOMaHAbl B MEpUon, Tak
06paGoTka) Ha3bIBAEMOro KapaHTuHa (quarantine period),
P 1 o koTopbix Call Agent ellie He GbisT ONOBELLIEH.
MepeyeHb cobbITHiA, KOTOPbIE MNOPT AOJIKEH OTCNEXMNBATb
DetectEvents ’ ’
(BbISIBNSIGMbIE COBLITHS) T |a npu nx obHapyxeHuun - n3selaTb
06 aTom Call Agent.
EventStates MepeyeHb cOCTOSIHUI NopTa, 0BYCNOBNEHHbIX, HaNnpuUmep,
(CocTosiHus, Eg | TeM, uTo abOHEHT CHSMT UM NONOXWU TPYOKY; MHdopMaums
00YCNIOBNEHHbIE 06 3TUX COCTOSHMAX AoKHA nepepasatbes k Call Agent
CcobbITUAMM) B OTBET Ha komaHay AuditEndpoint.
Cnoco6 nHavkauun Wnio3oM BblBOAA NopTa U3
o6CcnyxXrBaHUst UM BBOAA €ro B 06CnyXunBaHue.
?'\izt%r;Meethos Ta) RM | NoppepxurBaloTca HECKONIbLKO BapMaHTOB pecTapTa:
p P "graceful”, "forced", "restart”, "disconnected”
or "cancel-graceful”.
OnpepensieT Bpemsa B CekyHAax, Nocne KOToporo
RestartDela NPOM3BOAMTCS NPon3BoAMTCS nopTta. Ecnm aToT NnapameTp
(3amepxxa yeCTa Ta) RD | oTcyTtcTBYyeT, 3aaepxka pectaprta pasHa Hyno. Mpn
P P p nony4eHun ot Call Agent TpeboBaHMs O NPUHYANTENBHOM
pecTtapTe nopta KOMaHAa BbINOJIHAETCA HE3aMeANTENBHO.
NHdopmaumio 0 pyHKUMOHANBHBIX BO3MOXHOCTSAX nopTa
3anpawwnsaet Call Agent npu nomoLum KomaHabl
Capabilities AuditEndpoint. 3T BO3MOXHOCTK NopTa BKIOYalOT
(PYHKUMOHANBHbIE A B cebsi: noaaepXnBaemMble anropuTMbl KOAMPOBAHNS,

nepvos naketTusauuu, rnosiocy nNponyckaHus,
9XOKOMMEeHcaLumio, NofaBneHve nays peyn, pexmnmel
COELVHEHUS, TUN 0B6CNYXUBaHNS, COBOKYMNMHOCTb
cobbITWiA 1 ap.

He Bce napameTpbl, npuBeaeHHbIe B Tabnuue 8.3, 4oKHbI 00a3aTesNb-
HO NPUCYTCTBOBAaTb BO BCeX kKoMaHAax npotokona MGCP. B Tabnuue 8.4
npeacTaBieHbl BO3MOXHbIe KOMOMHAaLLMM NapaMeTPOB B KOMaHOax npo-
Tokona MGCP. byksa «M» o3Ha4aeT 06s3aTeNibHOEe NMPUCYTCTBME Napa-
MeTpa B koMaHae, bykea «O» — He 00s3aTeNlbHOE NpUCyTCTBUE, OyKBa «F>»
3anpeLaeT NpMcyTCTBME NapameTpa.
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Tabnuuya 8.4 KombuHaumm napameTpoB
B KOMaHaax npotokona MGCP

Mmsa napameTpa

CR
CX

MD
CX

DL

ResponseAck
Bearerinformation
Callld

Connectionld
Requestldentifier
LocalConnection
Options

Connection Mode
RequestedEvents
SignalRequests
NotifiedEntity
ReasonCode
ObservedEvents
DigitMap
Connection
Parameters
Specific Endpoint ID
Second Endpoint ID
RequestedInfo
QuarantineHandling
DetectEvents
EventStates
RestartMethod
RestartDelay
SecondConnectionlD
Capabilities

m
'|'|'|'|'|'|'|'|§O<_R.U

M M M m M T T

*

oQm=zoo

MO MTOOO0OZLZL

*
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-n'n-n-n'rlO%)E

B e e e e B O 0 |

'n'nz'n'nOQ)E

b e T e e e i A 0 |

'n'n'n'n'nO%(:,U)

MM TO T T

RemoteConnection
Descriptor
LocalConnection
Descriptor

MM T M T M T T T M

OlmMmMmM T TO OO

OlmMmmMTTTTO O

MMM T TTmOO T

MM T MmO O T

B e T e A e e B B 0 |

a0 e e W o e o B+ Bl |

MM T
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** — napameTp Requestldentifier He o6sa3aTeneH ana komana, Create-
Connection, ModifyConnection n DeleteConnection, HoO ecnvn 3Ty KOMaH-
Obl coaepXxaTt nHkancynmpoBaHHyto komaHay NotificationRequest, npu-
cyTcTBUE B HMX NnapameTpa Requestldentifier ctraHoBUTCS 0693aTeNbHbIM;

* — napameTpbl RequestedEvents n SignalRequests He 0b6s13aTebHbI
ona komaHabl NotificationRequest.
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8.6

CrpykTypa OTBETOB HO KOMCHAbI

MpoTtokon MGCP npeaycmaTpuBaeT NoATBEPXKAEHWE MOJTyYEHUS BCEX
komMana,. CTpykTypa OTBETOB Ha kKoMaHabl B npoTokone MGCP noeHTny-
Ha BbILLEONMCAHHOW CTPYKTYpe CaMunx KomaHma. OTBeTHa KOMaHAy Takxe
npeacTasnseT coboi Habop TEKCTOBLIX CTPOK 1 06A3aTeNIbHO COOEPXUT
3aroJjIoBOK OTBETA, 3a KOTOPbIM (NOCAe NyCTON CTPOKM) MOXET Cleno-
BaTb OMMCaHNe ceaHca CBA3U.

B aTom naparpade peyb NonaeT, rMaBHbIM 06pa3oM, O 3arofioBKe OT-
BeTa. 3arosioBOK COCTOMUT U3 OTBETHOW CTPOKK, Hanpumep, 200 1203 OK,
1 cnmncka napameTpoB. OTBETHAsA CTPOKa, B CBOIO 04Yepenb, COCTOUT U3 He-
CKONBbKNX MHPOPMALMOHHbLIX MOJIeN: Koga oTeBeTa, aeHTnduKkaTopa TpaH-
3aKLmMK N HeobA3aTEeNbHOrO KOMMEHTapPUS.

B tabnuue 8.5 npuBeneHbl BO3MOXHbIE BapUaHTbl KOAa OTBETa Ha KO-
MaHAbl npotokona MGCP.

Tabnuua 8.5 Kopabl 0TBETOB Ha KOMaHAbI NpoTokona MGCP

Kop,

3HauyeHne koga

100

MonyyeHHas kOMaHAa B OAHHbI MOMEHT obpabaTtbiBaeTcs, COObLEeHNE O
BbINOJSIHEHN KOMaHAbl 6yneT nepeaaHo no3xe

200

nOJ'Iy‘-IeHHaﬂ KOMaHOa BbIlNMOJIHEHA

250

CoenmnHeHne paspyLleHo

400

TpaH3akunsa He MOXET ObiTb BbIMOSIHEHA U3-32 BPEMEHHOW OLLIMOKM

401

Tpybka TenedoHa yxe cHeATa

402

Tpy6ka TenedoHa yxe noeelueHa

403

KomaHaa He MOXeT ObITb BbINOSIHEHA N3-32 OTCYTCTBUS B AAHHbIA MOMEHT
HeobXxoaMMbIX pecypcoB

404

B HacToSAIWMI MOMEHT OTCYTCTBYET Heobxoaymasi nosoca npornyckaHus

500

KomaHpa He MoXeT OblTb BbINOJIHEHA, NMOTOMY 4YTO NOPT HEN3BECTEH

501

KomaHaa He MOXeT ObliTb BbINOJIHEHA, NOTOMY 4TO MOPT He rOTOB K ee
BbINOJIHEHUIO

502

KomMaHza He MOXeT ObiTb BbINOSIHEHA, MOTOMY YTO MOPT HE UMeeT
Heo6Xx0aMMO NONOChl NPOMYCKaHUS

510

KomaHpa He MOXeT ObITb BbINOSIHEHA N3-3a OLUNOKM B npoTokone

511

KomaHp,a HEe MOXET ObITb BbIMNOJIHEHA, TaK KakK B Hen cooepXnTca
Hepacno3HaHHOe paclUuMpeHne

512

KomaHza He MoXeT OblTb BbINOJIHEHA, NMOTOMY YTO LWJIKO3 HE NMeeT CpencTs
AEeTeKTMPOBaHNA OAHOINo U3 3anpalirBaeMbiX CUrHanoB
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513 KomaHza He MOXeT ObITb BbINMOSIHEHA, MOTOMY YTO LLUIO3 HE MMEET CPeacTB
reHepMpoBaHUS OOHOMO M3 3anpallVBaEMbIX CUHAIOB

514 KomaHza He MOXeT ObITb BbINMOSIHEHA, MOTOMY YTO LLUIO3 HE MOXET
nepenatb HEOOXOAMMOE peyveBOe YBEAOMIIEHNE UM NOACKA3KY

515 KomaHaa meeT HEKOPPEKTHbIN NAEHTUdUKATOP COeANHEHUS, Hanpumep,
VAEHTUPUKATOP YXE 3aBEPLUEHHOr0 COeAMHEHMS

516 |KomaHpa vmeeT HEKOPPEKTHbIM MAEHTUPMKATOP CeaHca CBA3U

517 |Henopnepxuneaemblin NN HEKOPPEKTHLIA PEXUM

518 HenopoepxnBaemas unm HEM3BECTHAss COBOKYMHOCTb CUrHaNo0B
WU cobbiTUi

519 |MNopT HEe MeeT cBeaeHUIN O MNaHe Hymepaumm

520 | KomaHaa He MmoxeT ObiTb BbINOSIHEHA, MOTOMY Y4TO MAET pecTapT nopTa

521 |MopT nepepnax apyromy Call Agent

522 |Het Takoro cobbITUa nnn curHana

523 |HeunsBecTHOE foencTBMe nnm Hepa3peLléHHas KOMOMHaUMsa OeiCTBUI

524 | BHyTpeHHee HecooTBeTCcTBME B NapameTtpe LocalConnectionOptions

525 | HeunsBecTHoe pacwupenme napametpa LocalConnectionOptions

526 |HepocTtaToyHas nonoca NponyckaHus

527 | OtcytcTteyeT napameTtp LocalConnectionOptions

528 |HecoBmecTumMas Bepcusi npoTokona

529 | Otka3 B annapatHoM obecrneyeHum

530 |Owwmnbka B curHanbHOM npoTokone CAS

531 | Otkas rpynnbl KaHaNOB MW TPaKTOB

M3 npepcraeneHHoro B Tabnuue 8.5 nepeyHst KOLOB OTBETOB BUAHO,
YTO MX OCHOBHAasi pPOJib 3aKJIIO4YAETCS B 3aLUMTE OT OLMOOK NpOTOKONa,
KOHPUrypaumm nnn GyHKUMOHaNbHbIX BO3MOXHOCTEN. Ha ocHOBaHUN
MHdOpMaumn, NPeaoCTaBASEMON 3TUMM KOAAMM OLUMOOK, HEBO3MOXHO
peann3oBaTb OCMbIC/IEHHbBIN MEXaHWU3M AUArHOCTUKKU. s nonydeHus
OMarHoCTN4EeCKOM MHpOPMaLUMM OT LLJTKO30B U NMOPTOB LLU03a HYXXHbI APY-
rne metogbl. OgHUM 13 BO3SMOXHbIX METOA0B ABNSETCS YNIOMUHABLLNIACS
B rnaee 4 npotokon SNMP (npocToi npoTokon aKcnayaTaLuMOHHOIro
yrnpaB/ieHUs CeTblO), KOTOPbIN, 6€3YCNOBHO, HANAET NPUMEHEHUE
B TPaHCMNOPTHbIX Wito3ax IP-tenedoHnn.

B 3aknto4eHne paccMOTPEHUS CTPYKTYPbl OTBETOB Ha KOMaHAbl MPo-
Tokona MGCP npuBeaem BO3MOXHbIe KOMOMHALIM NapamMeTpOoB B OTBe-
Tax (Tabnuua 8.6).
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Tabnuua 8.6 Bo3MOXHble KOMOMHALUMM NapaMeTpoB
B oTBeTax npotokona MGCP

Nms napametpa EP | CR | MD | DL | RQ | NT | AU | AU | RS
CF|ICX|CX|CX|NT| FY|EP|]CX]| IP
ResponseAck F F F F F F F F F
Bearerinformation F F F F F F (0] F F
Callld F F F F F F F o F
Connectionld F 0 F F F F F F F
Requestldentifier F F F F F F 0 F F
LocalConnection F F F F F F (0] (0] F
Options
Connection Mode F F F F F F F 0 F
RequestedEvents F F F F F F (0] F F
SignalRequests F F F F F F (0] F F
NotifiedEntity F F F F F F F F o
ReasonCode F F F F F F 0] F F
ObservedEvents F F F F F F (0] F F
DigitMap F F F F F F o} F F
Connection F F F (0] F F F (0] F
Parameters
Specific Endpoint ID F (0] F F F F F F F
Requestedinfo F F F F F F F F F
QuarantineHandling F F F F F F 0 F F
DetectEvents F F F F F F 0 F F
EventStates F F F F F F 0 F F
RestartMethod F F F F F F 0 F F
RestartDelay F F F F F E 0 F F
Capabilities F F F F F F (0] F F
SecondConnectionld F 0] F F F F F F F
SecondEndpointID F (0] F F F F F F F
LocalConnection F M 0] F F F F o F
Descriptor
RemoteConnection F F F F F F F 0 F
Descriptor

8.7 OnucaHus ceaHcoOB cBSA3U

Mpwn yctaHoeneHun coeamHenuii Call Agent npegocTtaBnseT noptam
L0308, YYaCTBYIOLLMM B 3TUX COEANHEHUSX, HEOOX0ANMYIO MHDOPMa-
LMIO APYr O Apyre — onucaHue ceaHcoB cBa3n. OnncaHne ceaHca CBA3un
BBOAMUTCS B COCTAB HEKOTOPbIX KOMaHA 1 0TBETOB npotokona MGCP
1 BktovaeT B cedsa IP-agpec, UDP/RTP noprt, Bug, Hdopmaumu, anro-
pPUTM KOAMPOBaHUS MHDOPMaLMK, pasMep peyeBbix NakeToB U T.4,. CuH-
Takcuc onncaHus ceaHca ceasn B npotokone MGCP cooTBeTCTBYET CUH-



250

naBa 8

TakCucy NPOTOKOa ONMCaHUs CeaHCOB CBSA3U — session description pro-
tocol (SDP), npeanoxeHHOMY 151 UICMOJIb30BaHWS B BbiLLEyKa3aHHbIX Lie-
nsax komutetoMm IETF B nokymeHTe RFC 2327 [53].

MpoTokon SDP MoXeT NPUMEHATLCS AS19 ONUCAHUS MYNBTUMEOUNHbBIX
KOHpepeHUUIn, HO TeKyLlaa Bepcua npotokona MGCP vcnonb3yeT npo-
Tokon SDP TONbKO /19 onvucaHus napaMeTpoB Nepeaayu Peyn v AaHHbIX.

Tak Kak KHUra nocssileHa aHaan3y TeXHOJI0rMm nepenadn peyeson
MHdOopMaLMM No CeTAM C MapLUpyTusaumen naketos IP, B ;aHHOM napa-
rpade Mbl paCCMOTPUM CUHTaKCUC NpoTokona SDP ToabKOo B YacTy onu-
CaHnda ceaHca pe4veBo CBA3K. [1ng onncaHus Takoro ceaHca B NpoTOKO-
ne SDP npeayCMOTpEHO HECKOJTbKO MHDOPMALIMOHHbIX MOJen;

e Bepcus npotokonia SDP. Texyllasn Bepcus NpoTokona — Hynesas. lNone
koaupyeTcsa cneayowmm obpasom: v=0.

e |P-aapec Lumo3a. 310 none copepxuT IP-agpec, KoTopbii 6yaeT Ucnosb-
30BaTbcs A1 0omMeHa naketamu RTP. Ecnv 3To none BKIIOYEHO B KOMaH-
Obl npoTokona MGCP, To OHO 0O3Ha4YaeT aapec yaaneHHOoro LW3a, ecnim
rnosne BKJIIOYEHO B OTBETHI, TO — a4PEC LL03a, NepeaatoLlero OTBeT.

e [lone onvcaHus pe4yeBoro kaHasa. JJaHHoe nose cCoaepXnT nHauka-
LMI0 BUAa nepenasaemMom Uiv NpUHUMaeMon nHdopmaumn (B Haem
crlydae — peydu), HoMmep nopTa, Ucnosb3dyemMmoro gns npuema RTP na-
KETOB yAaJIeHHbIM LLJIIO30M (eC/n NoJsie ONMcaHus peyeBoro kaHana
BKJIIOYEHO B KOMaHAbl npoTtokona MGCP) vnu nokanbHbIM LLAIO30M
(ecnn 91O NoONe BKIIOYEHO B OTBETHI), MHOMKALMIO UCMNOJSIb30BaHUSA
npoTtokona RTP ona nepenayv pevm n anroputMbl KOOUPOBAHUSA pe-
yeBoii nHdopmMauuu. MNone koampyeTcs GyKBON «m»,

°  Pexum coeanHeHus. Pexnmbl coeguHeHnin npeacTaBneHbl B Tab-
nvue 8.7.

Tabnuua 8.7 Pexumbl coeguHeHns

KoampoBka pexnma DyHKUMOHUPOBaHME LWO3a
sendonly LLino3y HaanexuT ToNbko nepegasaTb MHGOpMaUUIO
recvonly LLnto3y HagnexunT Tonbko NpuHUMaTb MHpOopMaLmio
sendrecv LLnto3y HagnexuT nepegasaTb U NPUHUMATbL MHGOPMaLVIO
inactive LLIno3 He JoMKeH HM NnepefaBaTb, HX MPUHUMATb
nHdopmaumio
loopback LLIno3 gomkeH nepenasatb NPUHMMAEMy0 MHGOPMaLNIO
B 0OpaTHOM HanpasieHnn
conttest LLnto3y HagnexuT nepeBecTy nopT B PEXUM TECTUPOBAHUS

Kpome BblileyKka3aHHbIX NOMEN, 4151 ONUCaHNS ceaHCa pedyeBon CBS-
31 B NpoTokosie SDP npenyCcMOTPEHO €eLLe HECKOJIbKO HeOBA3aTeNbHbIX
MHOOPMALMOHHbIX nonen. OTMETUM, Y4TO €CNM B KOMaHA4y Unn B OTBET
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8.8

npotokona MGCP BKklOYEHbI ONMMCaHUS HECKOJIbKMX CEAQHCOB CBA3U, TO
OHW OTAENAITCA APYr OT Apyra CTPOKOM C yKka3aHMeM BEPCUM NMPOTOKO-
na SDP. TunuyHbI npuMep onrucaHnsa ceaHca pevyeBoi CBSA3U C UCMOJIb-
30BaHMeM npoTtokona SDP npuBenéH HUXe:

0

IN IP4 128.96.41.1
audio 3456 RTP/AVP 0

v
(o]
m

JaHHbIV NnpuMep 3acny>XnBaeT KpaTkoro kommeHTtapus. lna onuca-
HUS ceaHca CBA3U ucnonb3dyeTcs npotokon SDP, Bepcus 0, B cetu uc-
nonb3yetcsa npotokon IP, Bepcusa 4, IP agpec wnio3a — 128.96.41.1, ne-
penaeTcs unv npMHUMaeTcs pedeBast MHpopMauus, yrnakoBaHHas B na-
keTbl RTP, Homep nopta RTP — 3456, anroputm koampoBaHus peun G.711,
3aKOH .

YcraHoBneHue, nameHeHue 1 paspylueHue
coeauHEeHuMn

B naHHoOM naparpade 6ynet nokasaHo, kakum o6pasom npm nomMo-
wm npotokona MGCP ycTaHaBNMBalOTCS, UBMEHSIOTCS 1 3aBEPLLAITCSH
pe4eBble COeANHEHUA B CETAX C MapLupyTusauven nakeTos IP. pumep
oxBaTblBaeT B3anmogaenctame npotokona MGCP ¢ npotokonom OKC7
(puc. 8.6).

Ot TenedpoHHoM cTaHumm ATC1 K wno3y curHanusaumm SG1 no ob-
LLieMy KaHany CUrHanuaaumm nocTynaeT 3anpoc coeanHeHnst — coobLe-
Hue IAM. LUno3 SG1 nepenaeT coobuieHne IAM ycTpoNCTBY yripaBneHus
wnto3amu Call Agent, koTopoe o6pabaTtbiBaeT 3anpoc 1 ONpeaenseT, 4To
BbI30OB A0/XeH ObITb HanpaeneH K TenedgoHHon ctaHuum ATC2 nocpea-
cTBOM Wto3a TGW2.

Hanee Call Agent pesepsupyeT nopT wnto3a TGW1 (pa3roBopHbIi ka-
Han). C aton uenbto Call Agent nepegaeT wno3dy komaHay CreateConnec-
tion. OTmeTum, 4yto NopT wWno3a TGW1 MOXeT TONbKO NPUHUMATL NHGOP-
Maumio (pexum «recvonly»), Tak Kak OH eLLe He OCBEe0MJIEH O TOM, Ha Ka-
Kol agpec 1 kakum 06pa3om eMy crenyeT nepenasatb MHOOPMaLMIO.

CRCX 1204 trunk-group-1/17@tgwl.whatever.net MGCP 0.1
C: A3C47F21456789F0

L: p:10, a:G.711
M: recvonly

B oTBEeTE Ha NpUHATYIO0 KOMaHAay w3 TGW1 Bo3BpallaeT onmcaHue
ceaHca CBs3N.

200 1204 OK
I:FDE234C8

v=0
c=IN IP4 128.96.41.1
m=audio 3456 RTP/AVP 0
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Puc. 8.6 YctaHoBneHue n paspyLleHne CoeanHeEHNs
C ncnonb3oBaHnem npotokona MGCP

Mocne npmuema o1 wn3a TGW1 noareepxaeHuns Call Agent nepega-
eT komaHgy CRCX BTtopomy wwintody TGW2 ¢ uenbio 3ape3epBnpoBaTth
B HEM MOPT:

CRCX 1205 trunk-group-2/$@tgw2.whatever.net MGCP 0.1

C: A3C47F21456789F0
M: sendrecv

v=0
c=IN IP4 128.96.41.1
m=audio 3456 RTP/AVP 0

LLno3 TGW 2 BbiBMpaeT NopT, KOTOPbI OyaeT y4acTBOBaTb B CBA3MU,
1 noaTeepxgaeT npuem komanasl CRCX.
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200 1205 OK
I:abcO

v=0
c=IN IP4 128.96.63.25
m=audio 1296 RTP/AVP 0

Mpn nomoLum asyx komaHg CRCX co3paeTcs 0 agHOHaNpaBneHHbIN pas-
rOBOPHbINM KaHan ons nepenayn BbidabiIBaeMoMy abOHEHTY aKyCTUYECKMX
CUrHaN0B WU pPeYeBbIX MOACKA30K U 3BELLEHU. B To xe Bpems, nopT
wno3a TGW 2 yxxe MOXET He TOJIbKO MPUHMMAThb, HO 1 NepenaBaTth UH-
dopmaumio, Tak Kak OH NOy4mMs onMcaHme ceaHca CBs3n OT BCTPEYHOIro
wno3a. danee Call Agent nepenaet coobiieHne IAM k TenedoHHOM cTaH-
umm ATC2. Ha coobuienune IAM ctaHumsa ATC2 oTBedaeT coobLleHneMm
ACM, KoTOpOe HeMeO IeHHO nepecbinaeTcd Kk ctaHumm ATC1.

Mocne Toro Kak Bbi3blBaeMbIi aDOHEHT NMPUMET BbI30B, TenedoHHas
ctaHuusa ATC2 nepenaet k Call Agent coobuieHmne ANM. Janee Call Agent
MEHSIET PEeXMM coeauHeHus «recvonly» B unto3e TGW1 Ha nonHoaynnekc-
HbI PEXUM:

MDCX 1206 trunk-group-1/17@tgwl.whatever.net MGCP 0.1
C: A3C47F21456789F0

I: FDE234CS8
M: sendrecv

v=0
c=IN IP4 128.96.63.25
m=audio 1296 RTP/AVP 0

LLInto3 TGW1 BbINOMHAET M NOATBEPXKAAET USMEHEHNE peXKrma coean-
HEHUS:

200 1206 OK

Call Agent nepepaet coobuieHne ANM k TenedoHHOM cTaHumm ATC1,
rocrie 4ero HacTynaeT pa3roBopHas Ga3a CoeANHEHNS.

3aBepLueHne pa3roBopHOM dasbl NPOUCXOaNT Ceayow MM 06pas3om.
B Haluem cnyyae Bbi3BaBLUMIN aDOHEHT gaeT oTOOMN NepBbiM, TeNedpoHHas
cTaHuma ATC1 yepes w3 curHanmaaummn nepegaet k Call Agent coob-
weHmne REL. Ha ocHoBaHuu aToro coobueHus Call Agent 3aBepluaet co-
€NHEHME C BbI3BABLUMM aOOHEHTOM:

DLCX 1207 trunk-group-1/17@tgwl.whatever.net MGCP 0.1
C: A3C47F21456789F0
I:FDE234C8

LLInio3 nogTeepXxgaeT 3aBeplueHne coeamHeHmsa n nepepaet k Call
Agent cobpaHHble 3a BpemMsi COeAVHEHUS! CTaTUCTUYECKME OaHHbIe:
250 1217 OK
P: PS=1245, 0S=62345, PR=780, OR=45123, PL=10, JI=27,LA=48

Hanee Call Agent nepepnaet kK ATC1 coobuieHne RLC ¢ uenbto nog-
TBEPAUTHL paspyLleHne coeguHeHns.
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8.9

MapannenbHo Call Agent 3aBepLuaeT coeAnHEeHME C BbIBBAHHOM CTO-
POHO:
DLCX 1208 trunk-group-2/13@tgw2.whatever.net MGCP 0.1

C: A3C47F21456789F0
I:abcO

LLno3 TGW2 noaTteepxaaeT 3aBeplueHme CoeanHeHns 1 nepegaeT
k Call Agent cobpaHHble 3a BpeMsl COeAMHEHNS CTaTUCTUYECKME JaHHbIE

250 1218 OK
P: PS=790, 0S=45700, PR=1230, OR=61875, PL=15, JI=27,LA=48

Mocne npmnema oTBeTa Ha komaHay DLCX Call Agent MOXeT HauMHaTb
npoLeaypy 3aBepLueHms coeamHeHms ¢ ATC2, koTopasi 40/mKHa NoATBep-
ONTb pa3beaMHeHne, Nocse Yero CoeaHeHNe CYUTAETCS Pa3pyLUEHHbIM.

Peanusauus obopynoBaHus c noaaepx komn
nporokona MGCP

PaccmoTpum peannsaumio npotokona MGCP Ha npumepe 060pyao-
BaHus IPConnect nponssoactea komnaHuum Nortel Networks. IPConnect —
3TO HabOP COBMECTMMbIX arnnapaTHO-NpPorpaMmMHbIX CPeacTB, 06beau-
HEHHbIX eAMHOW NOE0Nornen n TexHonorndeckor 6asoini. OH oxeaTbiBaeT
CUCTEeMbIl ynpaBJieHNd coeguHeHNAMN n 06pa60TKl/I BbI3OBOB, CepBepbI
NPUNOXEHWI, W3k, @ TakKe annapaTypy, YCTaHaBIMBAEMYKO HEMO-
CpeaCcTBEHHO Yy nonb3oBaTenein. Maclutabbl ceTein, co3gaBaeMblx Ha 6ase
3TOro peLLeHnst, NPakTUYECKN HE OrPaAHNYEHBI.

M elue ogHa BaxHast 0COOEHHOCTb: KOHLIEMNLUMS MOCTPOEHMs 06opy-
nosaHus IPConnect gaeT oneparopy BO3MOXHOCTb BbiOpaTh TO peLle-
HMe, KOTOPOE OTBEYAET ero TeKYLLMM NoTPeOHOCTAM, U MOCTENEHHO Ha-
paLwmBaTh MOLWHOCTb CETU, UHBECTUPYS CPEACTBA MOSTAMNHO U COOTHOCH
3TOT NPOLLECC C TeMNamm passuTus 6rusHeca n GUHAHCOBLIMU BO3MOX-
HOCTSAMM.

Kak M3BeCTHO, 0O HeJaBHero BpemMmeHn eJMHCTBEHHbLIM MPOTOKOJIOM,
perynupyloLwym rnpoLecc yrnpasieHns coeanHeHnamMmm B cetax IP-Tene-
doHUK, 6bin NpoTokos H.323. 3TOT NPOTOKON AOCTATOYHO LUMPOKO pac-
NPOCTPaHEH 1 XOPOLLIO 3apekoMeHoBas1 ceds B pelueHusx IP-tenedoHum.
Ho, k coxanenuto, H.323 He MOXeT rapaHTUpoBaTb NPO3PAYHOCTb CO-
ennHeHui ¢ TOI, ncnonbayowmmm curdHanuaauuio OKC7. 3to obcTos-
TenbCTBO Npeaonpenenmno ebibop npotokona MGCP B ka4ecTBO OCHOB-
HOro npoTtokona B o6opyaosaHum IPConnect (410, Bipo4yem, He oTBep-
raet nosnHocTbio Npotokon H.323). Npotokon MGCP cneumanbHO onTu-
MU3NPOBaH Ans HyXa TenedpoHumn, n komnanma Nortel Networks npuHu-
MaeT akTUBHOE y4YacTue B ero pa3paboTke 1 BHEOPEHUN.

C To4kM 3peHuns pyHKUMOHaNbHOro noctpoenms B IPConnect MoxHO
BbIAENNTb YEThbIPE OCHOBHbIX 35IeMeHTa (puc. 8.7):
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e o3 mexay TpOI n IP-ceTbto (CVX 1800);

e cuctema o6paboTkm Bbi3oBoB (IPConnect Call Engine — ICE);
e N3 curHanusaumm (USP);

® pasfinyHbIe NPUIOXeHNs — Hanpumep, IVR.

LWnio3

curHanusaummn Cucrema 06paboTku

BbI30BOB (ICE)

[~
2
&

MynbTrCepBUCHBI
KOMMyTaTop
noctyna (CVX-1800

MynbTrCepBUCHBI
KOMMYTaTop
npoctyna (CVX-1800)

Mapuupy-

-ﬁ Tmzatop |~
yn/ﬂ?_/\/ YNATC
il o il o=
| — | — A

&

Basa gaHHbIX m

Puc. 8.7 WHdpacTtpykTypa IPConnect

PesynstaTtom apontoumn OKC7 B HanpaBneHUn NakeTHOW nepenayu
MHdOopMaLKmM CTano NosBeHne cemencTea NnpoTokonoe IPS7 (6onee 20),
OMUCbIBAOLLIMX KOHKPETHbIE MpoLeaypbl yrnakoBKKW,/pPacrnakoBKM CUrHAN0OB
OKCY7. B ux uncne — ananoru npotokonos ISUP, INAP n gpyrux, ncnosb-
3yeMbix B cucteme curHannsauym OKC7. 3T NpoTOKObI UMEIOT pasniny-
Hble MoaMpUKaLMK, yYINTbIBAKOLLME OCOODEHHOCTU, MPUCYLLIME HALMOHATTb-
HbiIM CUCTeMaM CUrHanmn3aunin. B YaCTHOCTUN, UMEKTCH cneunasibHbie
pasHoOBUAHOCTW 1 Ans Poccum (Hanpumep, aHanor npotokona ISUP-R).
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8.10 BosmoxHoctn n nepcnektusbl npotokona MGCP

Lna nocTpoeHnsa xopoLLo GYyHKLUMOHUPYIOLLMX U COBMECTUMbIX C THOT
ceten IP-tenedoHum cerogHsa noaxoaat npotokonb H.323 n MGCP. Nog-
xop, ¢ ucrnonb3doBaHnem MGCP o6nagaeTt BecbMa BaXXHbIM MPEenMyLLecT-
BOM nepea noaxoaom, npeanoxeHHsim ITU B pekomenagaummn H.323: Call
Agent nopgnepxusaeT curHanuadaumio OKC7 n gpyrve Buabl TenedOoHHOM
CUrHanusauum; NoAAepPXMBAETCS TaKXKe Npo3payHas TPAHCAAUMUS CUr-
HanbHOM MHPOPMaLmKm no cetun IP-TenedoHnn. B ceTn, NOCTPOEHHOM Ha
6ase pekomeHpaummn H.323, curHannzaums OKC7, kak n nobas gpyras
curHanusauus, A0J/KHA KOHBEPTUPOBATHLCS LUAKO30M B CUTHASbHbIE CO-
o0uweHna H.225.0 (Q.931).

B uenom xe, aHannanpysa GyHKUMOHasbHbIE BO3MOXHOCTU MPOTOKO-
na MGCP, MmOxHO caenatb cnenyoLLmin BblBOA: NPOTOKON, NpeanaraemMsbii
pabouyeli rpynnot MEGACO opranunzauum IETF, nyywe opyrmx nogxoaut
D5 pa3BepTbiBaHUS rMobanbHbIX ceTei IP-TenedoHnr, Npuxoasimx Ha
CMEHY TPaAULIMOHHBIM TeNIE(POHHbBIM CETSM.

Ho, B TO e BpeMsi, cieayeT OTMETUTb, YTO B CYLLLECTBYHIOLLIMX CEMOOHS
npunoxenusx IP-tenedpoHnmn, Takmx Kak NpeaocTaBieHne yenyr Mexay-
HapPOOHOW 1 MexXayropoaHONM CBA3M, UCMosb3oBaTh NpoTokos MGCP (Tak
Xe, kak 1 npotokon SIP) HeuenecoobpasHo B CBS3K C TEM, YTO NOAAB-
naouee 60bWMHCTBO ceTel IP-TtenedoHnn cerogHs nocTpoeHo Ha base
npoTtokona H.323. OnepaTtopy npuaeTcs cTpouTb Ha 6a3e npoTokona
MGCP (unu SIP) otoenbHyto ceTb IP-TenedoHumn, 4To noTpedyeT 3Ha4m-
TeNbHbIX KannTanoBIOXEHW, B TO BPEMS Kak ornepaTop CBA3U, UMeto-
LM obopynoBaHue ctaHaapTa H.323, MoXeT nerko npncoeanHnTbL CBOKO
CeTb K CYLLLECTBYIOLLIMM CETSIM.
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[lpoTokon
MEGACO/H.248

Ucropus cospanmsa n ocobeHHocTn nporokona

MEGACO/H.248

Pabouas rpynna MEGACO komuteTa IETF, npogonkasa nccnenoBaHus,
HanpaBfeHHble Ha YCOBEPLLUEHCTBOBAHME NMPOTOKOSA YNPaBAeHUs LO-
3amMu, cospana bonee GyHKLMOHANbHbIN (MO CPaBHEHMIO C PACCMOTPEH-
HbIM B NpeabiayLlen rnase npotokonom MGCP) npotokon MEGACO. Ho
pa3paboTKoM NPOTOKOJIOB YNPaBieHNs TPAHCMOPTHLIMW LLO3aMU, KPO-
me komuTteTa IETF, 3aHMManacs elle u uccnegoBatensckas rpynna SG 16
MexayHapoaHOro cot3a aNekTpocBa3n. Tak, B npoekTe 4-1 Bepcumn pe-
koMmeHaauumn H.323 ITU-T BBeN NPUHLAMN OEKOMMO3ULMK LLIO30B, YXe
OMUCaHHBIN C TOM UM NHOWM CTENEHbIO AeTanm3aumn B rmasax 1, 2 n 8.
BaxHo ocobeHHOoCTbIo HoBoBBeAeHUN ITU-T aBMNock To, 4TO ynpasne-
HMe TpaHCcnopTHbIMK WiNto3amn — Media Gateway (MG) — ocyuiecTBns-
€TCS KOHTPOJIIEPOM TPAHCMOPTHLIX Wto30B — Media Gateway Control-
ler (MGC) - npw nomowm npotokona MEGACO, aganTUpoBaHHOIo noa,
ceTeBoe okpyxeHue H.323. Cneundukaumm agantTupoBaHHOIO MPOTOKO-
na NpuBeaeHbl B HEJABHO YTBEPXAEHHOM pekoMmeHaauum ITU-T H.248.
B maHHoOM kKHUre aToT npotokon HadbiBaeTca MEGACO/H.248, Tak kak aB-
TOpaMm He XOTenochb Obl yManuTb YbM-NMOO 3acnyru B paspaboTke 1 agar-
Tauum aToro npotokona. Ha puc. 9.1. npeacraBneHo oepeBo 9BONIOLMN
npotokona MEGACO/H.248.

PaccMoTpuM KpaTko OCHOBHbIE 0COOEHHOCTM npoTokona MEGACO/
H.248. Onsa nepeHoca curHanbHbiX coobileHmnin MEGACO/H.248 moryT
ncnonb3oBaTtbes NpoTtokonbl UDP, TCP, SCTP nnun TpaHCcnopTHas TEXHO-
norus ATM. Moaaepxka ons aTux uenen npotokona UDP — oaHo 13 065-

17. B.C. lonbawTenH
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9.2

3aTesNbHbIX TPeO0BaHUI K KOHTpONEpy Wto30B. NMpoTokon TCP gonxeH
noanepPX1BaTbCs M KOHTPOJUIEPOM, U TPAHCMOPTHbLIM LLIIO30M, a NoA-
nepxka npotokona SCTP, Tak xe, kak n TexHonorum ATM, aBnseTtcs He-
obs3aTenbHON.

IETF MAGACO ITU-TSG 16
SGCP IPDC
L]
MGCP MDCP
>
MEGACO H.GCP
H.248

Puc. 9.1 Oepeso asontouum npotokona MEGACO/H.248

ELe ogHo ocobeHHocTbo npoTokona MEGACO/H.248 asnsaeTcs To,
4YTO COOOLLEHNS 3TOMO MPOTOKOIA MOMYT KOAMPOBATbLCS ABYMS cnocoba-
Mu. KomuteT IETF npeanoxmnn TeKCTOBbIN CNOCO0 KOAMPOBAHMSA CUMHab-
HOI MHpOopMaUUKM, a ons onMcaHns ceaHca CBA3M NPeasIoXM UCMOSb-
3oBaTb NpoTokosn SDP. ITU-T npeaycmaTtpueaeT bMHapHbIV criocob npea-
CTaBNEeHNs curHanbHo nHpopmaumm — ASN. 1, a ansg onmcaHus ceaHCcoB
CBSA3M PEKOMEHAYET CrneuyasnbHbIi MIHCTPYMEHT — Tag-length-value (TLV).
KoHTponnep wno3a gonxeH nogaepxmsatb 06a cnocoba KoanpoBaHus,
B TO BPEMS KaK LUJIH03 — TOJSIbKO OAMH U3 3TUX CNOCOOO0B.

Mogenb npouecca ob6cnyxmneaHus Bbisosa

Mpu onucaHumn anropuTMa yCTaHOBMIEHUS COeANHEHUS C UCMOJIb30-
BaHuem npotokona MEGACO komuteT IETF onupaeTcs Ha crneymanbHyo
MoZesb rnpouecca 00CnyXmMBaHMs BbI30Ba, OTNYHY0 0T moaen MGCP.
MpoTtokon MEGACO onepupyeT ¢ ABYMS JIOrMYECKUMU 0O beKTaMu BHYT-
pv TPAHCMNOPTHOrO Wto3a: NopT (termination) n koHTEKCT (context), ko-
TOPbIMM MOXET YNPaBAATb KOHTPOMIEP wh3a. MNpumep moaenn npo-
uecca obcnyxmnBaHms Bbl3oBa NpmBeaeH Ha puc. 9.2.

lMopTbl ABASOTCS UCTOYHMKAMN N NPUEMHMKAMMN PEYEBOM MHDOPMa-
umn. OnpeneneHo Apa B1uaa NopToB: GuU3nyeckme n BUupTyasnbHble. Pu-
314YecKmMe NopPThl, CYLLLECTBYIOLLME MOCTOAHHO C MOMEHTa KOHGUrypaumm
LUt03a, 9TO aHaNI0roBble TenedoHHbIe MHTepPdEerchl 060Pya0BaHNS, NOA-
nepXxueatoye oaHo TenedoHHOE CoeauHeHME, nu LM pPOBLIE KaHasbl,
Takke nogaepXxmBatoLme ogHo TenedoHHoe CoOeANHEHWE N CrPYNNUPO-
BaHHbIE MO MPUHLMNY BPEMEHHOIO pasaeneHns kaHanos B TpakT E1. Bup-
TyasibHbl€ NOPThI, CYLLECTBYIOLLME TOJIbKO B TEHEHME PA3roOBOPHON Cec-
cun, 9BAKIOTCA NnopTamm co CTOPoHbI IP cetn (RTP-nopThl), 4epes KoTo-
pble BeayTcs nepegada n npmem naketos RTP.
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TpaHCNOPTHbLIN LLIO3
KoHTekcT Mopt
Kanan  [* >
Toon
MopT Mopt
- | RTP-notok Kanan < >
Toon
KoHTekct Hynesoi koHTekcT
Mopt Mopt
- > Kanan - >
RTP-notok Tpon
KoHTtekcT
Mopt MopTt
- ™ RTP-notox Karan B >
ToOorn

Puc. 9.2 TMpumepsbl Mmogenu npouecca 06CnyXnBaHns BbI30Ba

BupTyanbHble NOPTbl CO34AK0TCS LLSTKO30M MPU NOJTYHEHUM OT KOHTPOJI-
nepakomaHapl Add n nMKBMOMPYIOTCS NP Nosly4eHnr komanasl Subtract,
Torga kak gpusmnyeckme nNopThl Npy NonydyeHnn komanabl Add vnm Sub-
tract, COOTBETCTBEHHO, BbIBOASTCS U3 HYJIEBOIO KOHTEKCTA UM BO3BpaA-
LwatoTcs 06paTHO B HYNIEBOW KOHTEKCT.

MopT umeeT yHukanbHbi naeHTndukaTop (TerminationlD), KoTopbIn
Ha3HavyaeTCcs LWI30M Npu KOHdUrypaumm nopta. Hanpumep, noeHTu-
durKaTopoM NopTa MOXET CNYXUTb HOMep TpakTa E1 n Homep BpemeH-
HOro KaHana BHyTpU TpakTa. MIHoraa KomaHOpl MOryT OTHOCUTLCS KO BCEe-
MYy LLO3Y, TOrAa UCNoJfb3yeTcs crneuyanbHbli naeHTUdmKaTop nopra
(TerminationID) — «Root».

MopTbl 061agaloT PSAOM CBOWCTB (properties), kaxanoe n3 KoTopbix
VMeeT YHUuKaNbHbln naeHtndukartop (propertylD). Hanpumep, nopTsl
MoryT 06/1aaaTb CBOMCTBAMM FrEHEPUPOBATL PeYeBble NOACKA3KW, akKy-
CTUYECKME N BbI3bIBHbIE CUIHAJIbl, @ TakKXe OeTEeKTUPOBaATb CUMHasbI
DTMFE.

Mpw co3pgaHny NOPTOB HEKOTOPbIE CBOMCTBA MPUCBAMBAIOTCS UM MO
ymonyanuio. MNpu nomowm npotokona MEGACO KOHTpOnep MOXeT 13-
MEHSATb CBOMCTBA NOPTOB LW3a. CBOMCTBA NOPTOB rPynnMpyOTCS B Ae-
CKPUNTOPbI, KOTOPLIE BKIIOHAIOTCS B KOMaHAb! yrpaBieHns noptamm (Tab-
amua 9.1).
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Tabnuua 9.1 HeckpunTtopbl npoTtokona MEGACO
HassaHne Onvcanme
peckpunTopa

Modem MpeHTndnumpyeT TMn 1 napameTpbl Mogema

Mux OnncbIBaeT TN MyJBTUNIEKCMPOBaHUS MHPOPMaLUN, UCMONb3YEMbIN
MYNLTUMEANNHBIMU TepMUHanamu, Hanpmumep, H.221, H.223, H.225.0

Media Cneundunumpyet napamMmeTpbl MHOOPMALIMOHHOIO NOTOKa

TerminationState

CneupdunumpyeT cBoicTBa nopTa wio3a. Jeckpuntop coaepXuT asa
napametpa. MapameTp ServiceStates onucbiBaeT cTatyc nopTta (paboTtaet
B TECTOBOM pexwume - test, HaxopuTca B HepaboyeM cocTosiHuM - out of
service, N0 YMOJIYAHMIO YKa3bIBAETCS, 4TO NMOPT paboTaeT B HOPMasibHOM
pexume - in service). MNapameTtp BufferedEventProcessingMode
ONUCbIBaET peakumio LWo3a Ha cobbiTne, 0 KOTOPOM He Haao
HeMeaeHHO onoBeLaTb KOHTponnep. OnpenenexHsbl ABe peakuuu Ha
cobbITMe: urHopmpoeatb Unu obpadoTtaTb

Stream

BknioyaeT B cebsa paa aeckpuntopoB (Remote, Local, LocalControl,
Signals, Events), cneunduumpyowmx napameTpbl OTAENbHOrO
[LBYHanpaBieHHOro NHHOPMALIMOHHOIO NOTOKa

Local

CooepXxu1T napamMmeTpbl, ONUCbIBAKOLLME MHPOPMALMNOHHBIN NOTOK,
nepegaBaemMblii UM MPUHUMAEMbIN JaHHbBIM LWNO30M. MHdopmaums,
coaepxaluascs B 3TOM AEeCKPUMTOpe, MEPEHOCUTCS OT OOHOrO LL03a
K Apyromy

Remote

CofepXuT napamMmeTpbl, ONUCbIBaKOLLME MHOOPMALMNOHHBIN NOTOK,
nepegaBaemMblii UM MPUHUMAEMbIN yOANEHHbIM Wito3oM. MHdopmauus,
coaepxaluascs B 3TOM AEeCKPUMTOpe, MEPEHOCUTCS OT OOHOrO LL03a
K Apyromy

LocalControl

CopepxuT napameTp Mode - pexvm paboTbl 1 psg, CBOACTB nopra.
MapameTp Mode MmoxeT npuHumaTtb 3HaveHus send-only, receive-only,
send/receive, inactive, loop-back u delete. leckpuntop nepepaercsa Ha
yy4acTke Mexay LL030M U KOHTPOJIIEPOM

OnpepensieT cobbITUS, KOTOPbIE LLIIO3 A0/KEH OTCNEXMBaTb, N peakumio
Ha 3Tn cobbiTus. OnpeaeneHsl cneayowme peakumm: NotifyAction
(n3secTuTb KOHTpPONNep), Accumulate (coxpaHntb MHPOPMALMIO

Events o
0 cobbiTnn B 6ydepe), AccumulateByDigitMap (HakonuTb LumMdpbl HOMepa
B COOTBETCTBMU C MAaHOM Hymepaummn), KeepActive (M3Bectutb
KOHTPONNIEP, U NPOJOIKUTL Nepeaady curHana)

Signals OnucbIBaeT curHanbl KOHEYHOMY MONb30BATENIO, Nepeaayy KOTOpbIX MOPT

9 LUM03a JOJKEH HavaTb MW NPekpaTuTb

CopepxuT nHdopmaumio (B Buae psana AeCKpuntopoB), KOTOPYIO

Audit KOHTpOANEp 3anpawmneaeT y whto3a. Noceinaetcs B komaHgax AuditValue
1 AuditCapabilities
OnuncbiBaeT COBOKYMHOCTb CBOMCTB NMopTa, NepefaeTcs B KOMaHae

Packages . y P pen A
AuditValue

DigitMap Mpuy nomoLm 3TOro AeckpunTopa KOHTPosiep MHOOPMUPYET LT3 06
MCMNOIb3YEMOM MiiaHe Hymepaumu

. DKUT UH Maum THOCS 9 K UIBMEHEHU TOSAHUS MOPT:

ServiceChange Copep ¢dopmaumio, OTHOCSLLYIOC 3MEHEHMNI0 COCTO opTta
LIMI03a, Takylo Kak NpuynHa, MeTon N3MEHeHnsa u ap.
CopepxuT nHbopmaumio o npomsolleawmnx cobuitusix. Nepepnaetcs

ObsarvedEvents B komaHaax Notify n AuditValue

Statistics CofepXuT cTaTMcTUYeckyto nHdopmaumio, cobpaHHyto NOPTOM 3a Bpemsi
coefuHeHns

. MosBonsiet n BaTb WH Maumio, He cneunduLMpoBaHH
Extension 03BOSIFET Nepenasa dopmauuio, He cneundULNPOBAHHYIO

B NMPOTOKONEe
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KoHTekCT — 9T0 0TOOpaKeHMe CBA3M MexXOy HECKOJbKMMMK nopTamMu,
TO eCTb abCTpakTHOE NpeACTaBIeHNEe COeaANHEHNS ABYX Ui 6onee nop-
TOB OHOrO Wto3a. B nlo6o MOMEHT BPEMEHM MOPT MOXET OTHOCUTbLCS
TOJIbKO K OAHOMY KOHTEKCTY, KOTOPbI UMEET CBOW YHUKAJTbHbIN NOEHTU-
dukaTop. CyLiecTByeT 0coObIli BUO, KOHTEKCTA — HY/1IEBOW. Bce nopThl,
BXOASLLME B HYJIEBOW KOHTEKCT, HE CBA3aHbl HU MeXay COBO, HU C Apy-
rmMmn noptamu. Hanpumep, abcTpakTHbIM NpeacTaBneHnemM ceobogHo-
ro (He 3aHATOr0) KaHana B MOAENM NpoL,ecca 06CNy>XMBaHMS BbI30Ba S1B-
NIAETCSH MOPT B HYJIEBOM KOHTEKCTE.

B o6Liem cnydae onst npucoeamHeHnst nopTa K KOHTEKCTY CIY>KUT KO-
maHaa Add. MNMpu 3ToM, ecnn KOHTponaep He cneunduumpyeT CyLLecT-
BYIOLLIMIA KOHTEKCT, K KOTOPOMY A0JIXeH OblTb 0OaBAEH NOPT, TO LIO3
CO34aeT HOBbIN KOHTEKCT.

Ecnn wnio3 nogaepxuvBaeT KOHPEPEHLUNIO, TO KOHTEKCT onpeaens-
€T TOMNOJIOrM0 CBA3EN Mexay nopTamum, y4acTBYIOLWLNMU B KOHPEPEH-
LMK, TO €CTb BO3MOXHbIE HanpasfieHNs NOTOKOB MHOpMaLun AN Ka-
XO0W napbl NOPTOB. NMpuMepbl TOMONOrMM, NoAAEPXNBAEMbIX NPOTO-
konom MEGACO/H.323, npuBeaeHbl Ha puc. 9.3.

KoHTekcT KoHTekcT KoHTekcT

©, @

()
A
O  O—® QO

BapwuaHT 1 BapwuaHT 2 BapwuaHTt 3

KoHTekcT KoHTekcT KoHTekcT

@ @ ()

BapwvaHT 4 BapuaHT 5 BapwaHT 6

Puc. 9.3 BapuaHTbl TONONOrnu CBA3en Mexay
nopTamMm BHYTPU OAHOIO KOHTEKCTA

KpaTkoe onuncaHve BapuaHTOB TOMOJIOMMU CBA3EN B KOHMEPEHLNN,
npencTaBiieHHbIX Ha puc. 9.3, cBeaeHo B Tabnuuy 9.2.
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Tabnuua 9.2 OnucaHue BapnaHTOB TOMNONOrn
BapuaHTt
Tononornum Onwncatue

Tononorus cesA3eit He cneuuduUMpoBaHa, Nodon NopT nepenaeT
vHdOopMaLMIO APYrM NopTaMm 1 NpuHUMaeT nHdopmaumio ot APYrnx
MOPTOB, Y4aCTBYIOLWMX B KOHDEPEHLNN

2 MopTbl 1 1 2 n3onupoBaHbl Apyr OT Apyra, nopT 3 nepegaet

MHpopmMaumio noptam 1 1 2 n NpUHMMaeT MHPOPMAaLIMIO OT HUX

MopTbl 1 1 2 M30AMPOBaHLI APYr OT ApYra, NOPT 2 TONbKO NPUHUMaeT

3 nHdopmaumio ot nopta 3, o6MeH nHpopmaumen mexay noptamm 1
1 3 - ABYCTOPOHHWIA

4 MopTbl 1 1 2 n3onnpoBaHbl gpyr OT gpyra, NopT 3 TONLKO NPUHMMAET
vHdopMauvio ot nopta 2 n obmeHusaeTcs nHdopmaumer ¢ nopTom 1

5 JBYCTOPOHHSAS CBA3b MEXAY OKOHYaHUAMU 2 1 3 (Kak BO BTOPOM
cny4yae)

6 JBYCTOPOHHSIS1 CBSI3b MEXAYy BCEMU OKOHYaHUSIMU (Kak B NepBOM
cny4yae)

9.3

CnenyeT 0OTMETUTb, YTO MNOPThI LLJI03a HE 3HAIOT O PeXnMe, KOTOPbI
noaaepXuBaloT Apyrue nopTbl, y4acTBYIOLLIME B KOH(MEPEHUUN.

CpaBHUTENbHBIN AHANU3 NPOTOKONOB

MGCP n MEGACO

Llenb paHHoro naparpada — onpefenntb, B 4EM CXOOHbI 1 YEM Pa3-
nnyatoTtes npoTtokonsbl MGCP 1 MEGACO. HayHeM ¢ o6Lux 4epT npo-
TOKOJIOB.

O6a npoTokona UCMosb3yTCH B CETSX C OAMHAKOBOW apXUTEKTYPOA,
rae TPaHCMOPTHLIMU LLK03aMU YNPaBASIOT BbICOKOVUHTENNEKTYabHbIE KOH-
Tponnepbl. 06a NPoToKOsa YMET paboTaTb CO LL03aMU OOHUX U TEX Xe
BMI0B, knaccudukaums LWo30B 6bina gaHa B npeablayLien rmaee. MNopTobl
LLJTIO30B MNOAAEPXKNBAIOT AETEKTUPOBAHNE OLHUX U TEX XKE COBbITUM 1 re-
Hepaumio OOHNX U TEX Xe CUrHaNoB. MIcnonb3yloTca OANHAKOBbIE TPaHC-
NOPTHbIE MEXaHN3MbI A1 JOCTaBKM COOOLLEHNI CUCTEM CUMHANM3aLUmm
OKC7, DSS1, BCK. lMpouenypbl yCTAHOBAEHUS U pa3pyLLEHWst coeanHe-
HWIA, peanndyemble 060MMM NPOTOKOSIAMU, MOEHTUYHLI. Kpome Toro, nc-
NONb3YIOTCH OAVHAKOBbIE MEXaHVU3Mbl NOAAEPXAHUS 3aLUUThl CeTU. Ha
aTOM cxoacTBO NpoTokonos MGCP n MEGACO/H.248 3akaH4ynBaeTcs.

CambIM BaxkHbIM oTnn4mem npotokona MEGACO/H.248 oT npoToko-
na MGCP aBnseTcs ncnonb3oBaHne MHOWM MOAENM OPraHnu3aLmMm CBA3N.,
Mpotokon MEGACO/H.248 paboTaeT He TONbKO C TeNedOHHbIMKY NopTa-
MU, Ho n UDP-noptamu. Kpome Toro, connection 8 mogenm MGCP - 370,
B 00OLLEM CrlyHae, NOAKIoYEHME K COEAMHEHMIO MEX Y MoOpTaMun PasHoro
obopynoBaHus, B TO BpeMs kak context B mogenn MEGACO/H.248 Bce-
roa otobpaxkaeT CBA3b MexXay NnopTamMm 0QHOro Wwito3a (puc. 9.4).
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| TpaHCNOPTHBIN LLTIO3 | TpaHCNOPTHbLIV W03
Kanan Kanan
64LK6VIT/C MopTt 64 kbut/C MopTt MopTt
- Toon @ > > 190N Toon [+
| | Context
MGCP MEGACO/H.248

Puc. 9.4 Mopenn MGCP n MEGACO/H.248

MeHsas TOnonormo CBs3en NOPTOB, OTHOCSALLMXCS K OOHOMY KOHTEeK-
CTy, Npu nomMmoLm npotokona MEGACO KoHTpoep MoOXeT rmbKo ynpas-
NATb KOHPepeHunammn. JaHHon BO3MOXHOCTU B npoTtokone MGCP He
npenycMoTpPEHO.

BhliLle y>xe oTmevanocsk, 4To ans npotokona MEGACO/H.248 npeny-
CMOTpPEHO [iBa crnocoba KoaMpoBaHus, Toraa kak coobLeHns NpoTokona
MGCP npegctaBnstoTca B TEKCTOBOM dopmaTe, a BUHapPHbLIM cnocob
KOAMPOBaHWs He noaaepxneaeTtcs. Kpome Toro, B NpOTOKOMax UCMOJb-
3Yl0TCS pa3Hble NapameTpbl KOMaHA, U Kol OLLIMOOK.

Mpotokon MEGACO/H.248, Tak xe, kak n npotokon MGCP, npeay-
cMaTtprBaeT KOppenaumio KoMaHa, 1 oTeeToB. Ho ecnn B npotokone MGCP
TpaH3akuns obpasyeTcs U3 KoMaHabl U OTBETA Ha Hee, TO B NPOTOKONE
MEGACO/H.248 TpaH3akuusi COCTOMUT M3 3anpoca — COBOKYMNMHOCTN aK-
LM 1N OTKIMKa Ha 3anpoc. O6Lasa cTpykTypa 3anpoca BbIraguT Tak:

TransactionRequest (TransactionId {
ContextID {Command .. Command},

ContextID {Cc'er'naz:xd .. Command } 1})

O6uasn CTPYKTypa OTKIIMKA Ha 3arnpoc NpMBeaeHa HUXE:
TransactionReply (TransactionID {
ContextID { Response .. Response },

ContextID { Response .. Response } })

Kaxpas akumsi, B CBOKO o4epeb, COCTOUT N3 OLHOMN U HECKOJIbKMX
KOMaHL, OTHOCSALLMXCS K OAHOMY KOHTEKCTY, M OTBETOB Ha HUX (Puc. 9.5).
Mcnonb3oBaHMe Takoro MHCTPYMeHTa No3BOJSET 3HAYNUTENIbHO YMEHb-
LWnTb 06 bEM NepenaBaeMomn CUrHanbHO M MHGOPMaUUKU U YBENTUYNTL CKO-
POCTb YCTAQHOBJIEHMSA COEOVHEHWIA 3a CHET TOr0, YTO KOHTPOJI1IEP MOXET
napasnnenbHO BECTN 00paboTKy CUrHaIbHOM MHDOPMaLMK, OTHOCSLLEN -
CS1 K pa3HblM COEONHEHUSM.

AHanoru aByx n3bbiTouHbix koMmaHg EndpointConfiguration n Notifica-
tionRequest npotokona MGCP B npotokone MEGACO/H.248 oTtcyTcTBY-
l0T, HO, B TOXE BpeMs, fobasneHa komanga Move, no3sonsiowas B 04HO
LencTBne NepeBecTm NopT U3 OAHOI0 KOHTEKCTa B Apyron. B kayectee
npumMepa Mcnosib30BaHus KoMaHabl Move npuBegem cLeHapuii oonorn-
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HUTENbHbIX YCNYT «YBeAOMEHNE O BXOASLLEM BbI30BE 1 NepeBo, CylLle-
CTBYIOLLErO COEAMHEHUS B PEXMM YAEPXAHWUS», aHT0SI3bIYHOE Ha3BaHne
ycnyr — Call Waiting n Call Hold.

TPAH3AKUMA

CTXTID1

COMMAND1 COMMAND2
AKLINS COMMAND3 COMMAND4
CTXTID2

COMMAND1
AKLUNA
CTXTID3

COMMAND1 COMMAND2
AKLIMS COMMAND3

Puc. 9.5 Tpansakuus npotokona MEGACO/H.248

ABOHEeHT A pasroBapuBaeT ¢ aboHeHTOM B, a aboHeHT C Bbi3biBaeT
aboHeHTa A, Npu 3TOM Bbl3bIBaEMOMY abOHEHTY NepeaaeTcs akycTuye-
ckoe yBefloM/lieHne 0 BxoAsiem BbizoBe (puc. 9.6). Janee aboHeHT A
nepeBoauT coeanHeHne ¢ aboHeHTOM B B pexxum yaepxaHus n coean-
HAeTca ¢ aboHeHToM C (puc. 9.7). Peanusaums KOMOUHALMN OOMNONHW-
TenbHbIx yenyr Call Waiting n Call Hold, T.e. nepegaya nopta U3 ogHoOro
KOHTEeKCTa B APYron, ctana BO3MOXHOW 6narogaps komaHae Move.

TpaHCNOPTHbLIN W03

KownTeket 1

Mopt 2 MopT 1

A
A

Kanan »>
RTP-notok ToOn

KoHTekcT 2

MopT 3

Kanan »
Toon

Puc. 9.6 CueHapuin peanusaumm ycnayru Call Waiting

B 3akntovyeHne aaHHoro naparpada xotenocb 6bl OTMETUTb, YTO He-
M3BECTHO, KaKk CKOPO MOHaa0buTCs pacluMpeHHasi, o CPaBHEHUIO C
MGCP, pyHkumoHaneHocTb npoTtokona MEGACO/H.248. Kpome Toro, Ha
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6a3e npotokona MGCP nocTtpoeH psan cetel IP-tenedponmn. Bee ato
o3Hayvaert, 4to oba npotokona MGCP n MEGACO/H.248 BnonHe moryT

COBMECTHO UCMOJIb30BaTbLCA B OOHOW CETW.

TpaHCMNOPTHLIN W03

KonTekert 1

Mopt 2

A

RTP-noTok

KoHTekcTt 2

MopT 1

Kanan
ToOon

MopT 3

Kanan
Toon

\

Puc. 9.7 CueHapuin peanusauum ycnyru Call Hold

9.4 CrpyKTypa KOMAHA U OTBETOB

Janee npet onucaHme KOMaHf, KOTOPbIE MCMOMb3YIOTCS A5 MaHUMY-
JIMPOBaHUS ABYMSI OCHOBHbIMU 06bekTamMu npotokona MEGACO/H.248:
nopTamMm 1 KOHTEKCTaMn. B BoONbLUMHCTBE CydaeB KOMaHabl nepenaeT
KOHTPOJIEP, HO CYLLECTBYIOT ABa ncktoyeHns: komanaa Notify, nepena-
eTcsa Wo30M, a komaHaa ServiceChange MoxeT nepefasatbCs U LUIO-
30M, U KOHTpOJIIEpPOM. B kBagpaTHbIX CkoOKax ykadaHbl Heobsa3aTesb-
Hble AEeCKPUNTOPbI KOMaHA,. Te 4eCKpUnTopbl, KOTOPbIE PACMONOXEHbI HAL,
KOMaHAamm, NnepenatoTcs B OTBETAX HA KOMaHAbI.

KomaHga Add pobaBnseT nopT K KOHTEKCTY. Ecnn komaHga oTHOCUT-
CS K NepBOMY MOPTY, KOTOPbIN A0JKEeH ObiTb 400aBIEH K KOHTEKCTY, TO

C030aeTCa HOBbI KOHTEKCT.

[TerminationID]

[ ,MediaDescriptor]

[ ,ModemDescriptor]

[ ,MuxDescriptor]

[ ,EventsDescriptor]

[,SignalsDescriptor]

[ ,DigitMapDescriptor]

[ ,ObservedEventsDescriptor]

[,StatisticsDescriptor]

[ ,PackagesDescriptor]

Add( TerminationID

[, MediaDescriptor]
[, ModemDescriptor]
[, MuxDescriptor]
[, EventsDescriptor]
[, SignalsDescriptor]
[, DigitMapDescriptor]
[, AuditDescriptor]
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roe TerminationID — 3To naeHTMdMKaTOP NOPTa, KOTOPLIN JOIKEH ObITh
000aBneH K KOHTEKCTY. s yXe CyLeCTBYOLWEro nopTa OO/MKEH ObiTb
yKasaH ero ngeHTnunkaTop, A5 HECYLL,ECTBYIOLLLErO MNOPTa A0OJKEH ObITb
yKasaH ngeHTudunkatop «$». B otBeTe Ha KomaHay OOJKEH NepenasaTh-
cs TerminationID, Ha3HAY€HHbIN LLIIO30M.

MediaDescriptor — Heobsa3aTesbHbIN OEeCKPUNTOP, ONUCHIBAIOLLIWIA
MHOOPMALMOHHbIE MOTOKN.

ModemDescriptor — Heob6s3aTenbHbINM OECKPUMTOP, ONUCHIBAOLLMIA
TN MOAEeMa, KOTOPbIN JO/KEH OblTb MOAKIIOYEH K KOHTEKCTY.

MuxDescriptor — HeobsA3aTeNbHbIA AECKPUNTOP, coaepXalluuii cnu-
COK NMOPTOB, KOTOPbIE A0JIKHbI OblTb MOAKIOYEHbI K KOHTEKCTY.

EventsDescriptor — Heobsa3aTenbHbIN AECKPUNTOP, ONpeaensoLmin
CMUCOK COObITUI, NPU AETEKTUPOBAHNN KOTOPbLIX MOPT A0J/IKEH OMNOBEC-
TUTb KOHTPOJNEP.

SignalsDescriptor — Heo6s13aTeNbHbIN 4eCKPUNTOpP, ONPEeaenaoLNiA
CUrHasbl, KOTOPbIE NMOPT A0JIKEH NepenaBaTb B KaHal.

DigitMapDescriptor — Heo6s13aTeNbHbI AECKPUNTOP, ONPEeAENSoLLINIA
naaH HyMmepaumm, KOTOPbI LOMKEH ObITb MCMONB30BaH AJ151 COEANHEHUS.

AuditDescriptor — Heobsa3aTenbHbIN AECKPUNTOP, CNELNPULIMPYIOLLXIA
napameTpbl NOPTa, KOTOPbIE A0/KHbI ObITb NEpeAaHbl LLI030M KOHTPOJI-
nepy.

PackagesDescriptor — Heobs3aTeNbHbIN 4ECKPUNTOP, ONUCHIBAOLLMINA
nakeT NoAAEPXNBAEMbIX CUTHANIOB U COObITUIA.

KomaHnga Modify nameHseT cBoiicTBa, COObITUS UKW CUrHAbI 4SS CY-
LLLEeCTBYIOLLLEro nopTa.

[TerminationID]
[ ,MediaDescriptor]
[ ,ModemDescriptor]
[ ,MuxDescriptor]
[ ,EventsDescriptor]
[,SignalsDescriptor]
[ ,DigitMapDescriptor]
[ ,ObservedEventsDescriptor]
[,StatisticsDescriptor]
[ ,PackagesDescriptor]
Modify( TerminationID

[, MediaDescriptor]
[, ModemDescriptor]
[, MuxDescriptor]
[, EventsDescriptor]
[, SignalsDescriptor]
[, DigitMapDescriptor]
[, AuditDescriptor]
)

Ecnv komaHaa OTHOCUTCS K KOHKPETHOMY MOPTY LL03a, y4acTByio-
LLIero B KOHTEKCTE, TO AoSKeH OblThb ykasaH naeHTudmnkaTop nopra.

B komaHae Modify ncnonb3ytoTcs Takme e AeCKPUnTopbl, Kak U B KO-
MaHae Add.
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KomaHnga Subtract oTkto4aeT NopT OT CYLLECTBYIOLLLErO KOHTEKCTA.

[TerminationID]

[ ,MediaDescriptor]

[ ,ModemDescriptor]

[ ,MuxDescriptor]

[ ,EventsDescriptor]

[,SignalsDescriptor]

[ ,DigitMapDescriptor]

[ ,ObservedEventsDescriptor]

[,StatisticsDescriptor]

[ ,PackagesDescriptor]
Subtract (TerminationID

[, AuditDescriptor]

)

roe TerminationID — noeHTUdMKaTop NopTa, KOTOPLIA AOKEH ObITh OT-
COeMHEH OT KOHTeKCTa. B cnyyae oTko4YeHNs BCEX MOPTOB OT KOHTEK-
cTa ucnonbayetca TerminationID «*».

B otBeT Ha komaHay Subtract B geckpuntope StatisticsDescriptor
LLUI03 NOCbIIaeT CTaTUCTUKY, COOPAHHYIO 32 BPEMSI COeANHEHMS.

Komanga Move nepeBoauT NOpT U3 TEKYLLErO0 KOHTEKCTa B APYrow
KOHTEKCT B OOHO AENCTBUE.

[TerminationID]
[ ,MediaDescriptor]
[ ,ModemDescriptor]
[ ,MuxDescriptor]
[ ,EventsDescriptor]
[,SignalsDescriptor]
[ ,DigitMapDescriptor]
[ ,ObservedEventsDescriptor]
[,StatisticsDescriptor]
[ ,PackagesDescriptor]
Move ( TerminationID
, MediaDescriptor]
, ModemDescriptor]
, MuxDescriptor]
, EventsDescriptor]
, SignalsDescriptor]
, DigitMapDescriptor]
, AuditDescriptor]

Ll L L T o T |

)

roe TerminationlD — ngeHTudUkaTop NopTa, KOTOPLIN JOMKEH ObITh Ne-
peBeeH 13 0gHOro KoHTekcTa B Apyron. Jeckpmuntopbl 34eCb UCMNOJS1b-
3Yl0TCH Takme Xe, Kak B komaHae Modify.

Mpn nomoLwm komanapbl AuditValue koHTponnep 3anpaluvBaeT cBeae-
HU1S O CBOMCTBax NopTa, MNPOou30oLIeaLLMX COObITUSAX UK CUrHanax, nepe-
[aBaeMbIX B KaHaJl, a Takke CTaTUCTUKY, COOPaHHYIO HA TEKYLLINIA MOMEHT.

[TerminationID]

[ ,MediaDescriptor]

[ ,ModemDescriptor]

[ ,MuxDescriptor]

[ ,EventsDescriptor]

[,SignalsDescriptor]

[ ,DigitMapDescriptor]

[ ,ObservedEventsDescriptor]

[,StatisticsDescriptor]

[ ,PackagesDescriptor]
AuditValue (TerminationID,

AuditDescriptor

)
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B oTBET Ha KoMaHy NepenalnTcs 3anpallvBaemMble napameTpbl Nop-
Ta UM NOPTOB LLUJTI03Aa.

Mpu nomowwm komanabl AuditCapabilities koHTponnep 3anpaiwuneaeT
BO3MOXHblE€ 3HA4YEHUNS CBOMCTB MNOpTa, CNUCOK COObITUIA, KOTOPbIE MOTYT
ObITb 0OHaPYXEHbI MOPTOM, CMMCOK CUIHAJIOB, KOTOPbLIE MOPT MOXET Ne-
penaBaTtb B KaHasl, CTaTn4eckne gaHHble.

[TerminationID]

[ ,MediaDescriptor]

[ ,ModemDescriptor]

[ ,MuxDescriptor]

[ ,EventsDescriptor]

[,SignalsDescriptor]

[ ,DigitMapDescriptor]

[ ,ObservedEventsDescriptor]

[,StatisticsDescriptor]

[ ,PackagesDescriptor]
AuditCapabilities(TerminationID,

,AuditDescriptor

)

B oTBeT Ha KOMaHAy NepeaalnTcs 3anpalumMBaeMble napamMeTpbl nopTa.

KomaHga Notify cnyxuT ans Toro, 4ToObl UISBBECTUTb KOHTPOJIJIEP O CO-
ObITUAX, KOTOPbIE MPON3OLLSN B LLJIO3E.

Notify(TerminationID,
ObservedEventsDescriptor
)I

roe TerminationlD nopeHTnouumpyet nopT, nepegaslunii komaday Notify.

ObservedEventsDescriptor — neckpunTtop, CoaepXaLlmii CIMCOK Npo-
n3oLeaLmx cobbiTuii (B TOM NOPsSiAKE, B KAKOM OHW MPOUCXOOUIN).

KomaHga ServiceChange no3sonseT w03y U3BECTUTb KOHTPOEP
0 TOM, 4TO NMOPT UK rpynna NopTOB BbILLIN N3 06CNYXVBAHUSA UNW BEP-
Hynuncb B obcnyxmBanue. Media Gateway Controller moxeT npegnucatb
NopPTY BbINTU N3 0O6CNY>XMBAHUS WU BEPHYTLCS B 06cnyxmBaHue. Mpu
NOMOLLX OAHHOW KOMaHbl KOHTPOJIIep MOXET nepenaTb ynpasfieHne
LLTIO30M OPYrOMY KOHTPOJUIEPY.

[ServiceChangeDescriptor]
ServiceChange (TerminationID
,ServiceDescriptor
)I

roe TerminationID noeHTUdMUMPYET NOPT UK NOPThI, BbilleaLlne ns 06-
CNY>XXMBaHUS NN BEPHYBLUMECH B 0bcnyxneaHne. 3HavyeHne «Root» oe-
ckpunTopa TerminationlD noka3sbiBaeT, 4TO BECh LLJIIO3 BbiLLEN U3 00Cy-
XMBaHMS U BEPHYJICS B 00CyXXMBaHMeE.
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ServiceDescriptor — geckpunTop, coaepXxallmii Nonst co cBeaeHus-
MW: O METOEe U3MEHEHWS COCTOSHUS; MPUYMHE NU3MEHEHUS; 3a0EPXKKE;
azpece, Kyaa OO/MKHbI NepeaaBaTbCs CO00LEeHNS; Npodune noanepXm-
BaAeMoro nNpoToKosa 1 gpyrue nons.

Mo aHanornm ¢ NpegplaywmMMm rnasamu, B Tabnuuy 9.3 cBefeHbl Bce
komaHabl npotokona MEGACO/H.248.

B 3akntoyeHne paHHoro naparpada B Tabnuue 9.4 npueeneHsl Koabl
ownboK, ncnonblyemblie B npotokone MEGACO/H.248.

Tabnuua 9.3 Komanpabl npotokona MEGACO/H.248

HanpaBneHne
KomaHpga HasHaueHune
nepegayn
Add KoHTponnep aaet ykasaHue w3y o0aBUTb
MGC —> MG p p A Yy y A
(JobaBnTb) MOpPT K KOHTEKCTY
Modif KoHTponnep gaet ykasaHue L3y U3MEHUTb
Yy MGC —> MG “p p A Yy Y
(N3mMeHUTb) CBOWCTBa Nopra
Subtract
MGC -> MG | KoHTponnep nabiMaeT rnopT U3 KOHTEKCTa
(OTKNIOUNTD)
Move KoHTponnep nepeBoanT NOPT U3 OOHOro
MGC -> MG p p nep U.D. p 5 4,
(MepeBecTn) KOHTEKCTa B Apyron B O4HO AencTtesve
. KoHTponnep 3anpaluMBaeT CBOMCTBA NopTa
Auditvalue n OI/IK3)OLIJe pI_IJI/Ie 206bITI/I9| nnn curHasbl b ’
(MpoBepuTb MGC -> MG |"P A ’
nopT) rnepenaBaeMble B KaHasl, a Takke CTaTUCTUKY,
COOpaHHYI0 Ha TEKYLLNIA MOMEHT BPEMEHU
. - KoHTponnep 3anpalumBaeT BO3MOXHbIE 3HA4YEHUS
AuditCapabilities vp P P .
(MpoBepUTH CBOIACTB NopTa, CNNCOK COObITUI, KOTOPbLIE MOTYT
MGC -> MG | 6bITb BbISIBJIEHBI MOPTOM, CMNCOK CUIHANOB,
BO3MOXHOCTU
KOTOpPbIe NMOPT MOXET NocCblJlaTb B KaHal,
nopTa)
cTatTndyeckune gaHHble
Notif LLInio3 nHpopmmpyeT KOHTponie
y MG —> MGC popmmpy ponnep
(YBeoomuTtnb) 0O NPOU3OLLEALINX CODbITUSIX
LLInio3 nHdopmmpyeT KOHTPONIEP O TOM, HYTO OAMH
NN HECKOJIbKO MOPTOB BbIXOOAT N3 pa6o'4ero
. COCTOSIHMA UNK BO3BpaLlaloTcsa B padboyee
ServiceChange | MG -> MGC, COCTOSHUE palty P
(PecTapT) MGC -> MG ’
KoHTponnep MoxeT npegnucartb NopTy uim
rpynne rnopToB BbIATU N3 0OCNYXUBAHUSA WA
BEPHYTbCA B 0OCNyXMBaHWE
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Tabnuvua 9.4 Koppl onmbokK

Kon

OLINGOK OnwucaHve
400 HekoppekTHbIN 3anpoc
401 Owmnbka B NPOTOKOJIE
402 ABTOpPM3auns He NoATBEPXAEHA
403 CuHTakcuyeckas olumbka B TpaH3aKLmm
410 HeKoppeKkTHbIN naeHTuduKaTop
411 B TpaH3akumn ykadaH naeHTnounkaTop HECYLLECTBYIOLLLEro KOHTEKCTA
412 OTCYTCTBYIOT CBOOOAHbIE NAEHTUDUKATOPLI KOHTEKCTA
420 HeT Takoro cobbiTns unn curHana B nakete (package)
421 HensBecTHas akums UM HEKOPPEKTHAst KOMOMHALUNS akLnii
422 CurHTakcmyeckas owmbka B akumm
430 HenasecTHbIV naeHTudukaTop nopra
431 Hecyuwiectytowmn ngeHtudukarop nopra
432 OTCYTCTBYIOT CBOOOAHbIE NAEHTUDUKATOPLI NOPTOB
433 [MopT, ¢ yKkazaHHbIM UAEHTUHUKATOPOM, YXKe N0OaBNeH K KOHTEKCTY
440 He nopaepXxneaembii 1N HEU3BECTHbIN NaKeT
441 OTcyTcTBYET Aeckpuntop Remote
442 CurHTakcmyeckas olwmnbka B KOMaHae
443 He noppepxmeaemas nam Hem3BecTHas KOMaHaa
444 He nopaepXxneaembin AN HEN3BECTHbIN AECKPUNTOP
445 He noppepxmsaemoe nam HEM3BECTHOE CBOWCTBO
446 He noppepxuneaembin AN HEN3BECTHBIN NapamMeTp
447 Jeckpuntop He COBMECTUM C KOMaHA0M
448 J1Ba 0AMHAKOBbIX OECKPUNTOPA B KOMaHAEe
450 OTCcyTCTBYIOLEE B NAKETE CBONCTBO
451 OTcyTcTBYlOLLEE B NakeTe cobbiTne
452 OTCYTCTBYIOLMI B NAKeTe CUrHa
453 OTCcyTCTBYIOWASA B NakeTe ctatuctTnyieckas nHgopmaums
454 OTCyTCTBYIOLLIEE 3HAYEHVEe NapamMeTpa B nakerte
455 [MapameTp He COBMECTUM C AECKPUNTOPOM
456 JlBa 0AMHAKOBbLIX NapamMeTpa uin CBOMCTBA B AECKPUNTOPE
500 BHyTpeHHss owmnbka B LUI03e
501 He noppepxveaetcs
502 0O6opynoBaHMe He roToBO
503 Ycnyra He peanv3oBaHa
510 HepoctaTtoyHo pecypcos
512 LLInto3 He o6opyaoBaH Ans AeTeKTMpoBaHus TpebyemMoro cobbiTrs
513 LLIno3 He 060pYyAOBaH Asi reHepPUpPOBaHWsS TPeOYEMOro curHana
514 LLIN03 He MOXET BOCNPOM3BECTM YBEAOMEHNE NN NOACKA3KY
515 He noppepxwusaembin BUA, MHOoOpmMaumm
517 He nopaepXxneaemblin N HEKOPPEKTHBIN PEXUM
518 MepenonHeHne 6ydepa, B KOTOPOM XPaHUTCSt MHDOPMaUWS O NPOU30LLEALLINX CODbITUSIX
519 He xBataeT namMaTtu Ana XpaHeHUs niaHa Hymepaumn
520 LLIno3 He umeeT nHdopmaumm 06 MCNosib3yeMOM MlaHe HyMepauuu
521 [MopT pecTapToBan
526 HepocTartoyHas nonoca NponyckaHus
529 BHYTpPEHHSS HEMCNpPaBHOCTL B annapaTtHoM obecrnevyeHnn
530 BpemMeHHasi HeMcnpaBHOCTbL CETU
531 [ToCTOsIHHAaa HENCNPaBHOCTbL CETH
581 He cywecTtByet
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9.5 [Npumep ycTaHOBNEHUS U pA3pPYLUEHUs COEAUHEHMS

Ha pucyHke 9.8 npneeaeH npumMmep yCTaHOBNEHUSA COEOMHEHUS C UC-
nosib3oBaHmem npotokona MEGACO mexay apyms wnto3amm (Residen-

tial Gateway), ynpasnsiemMbiMy OAHUM KOHTPOJIIEPOM.

ABOHEHT A L'I\J/I%gs E%gg:ﬂ&p: Lll\J/I”G'%S ABOHeHT B
Service Change
» __ Service Change
___Modify <t
NOAHSAN b Modify -
TOYeKY | o
"OTBeT cTaHuun” Notify >
<« ____ Modify
wopa
- @© Ll
23 umopa
s >
> (]
= wibpa Notify
_Add, Add
- Add,Add
Modify -
- Modify gl "nB" | nognan
<« KOB" -~ Notify [ . ... ... ... "| Tpy6ky
__ Modify, Modify Modify
Pasrosop AuditValue
Requested Info
i MNOJIOXWNN
Notify | . Tpy6KY
Subtract, Subtract,
"3aHATo" Subtract Subtract
MOSNIOXUN |- o >
TPyoKY
[ ] [ ] [ ] [ ]

Punc. 9.8 AnropuTtm ycTaHOBNEHUS N pa3pyLLEHNS

coeaHeHNs ¢ nomoLbio npotokona MEGACO

B maHHOM npumepe Bbi3biBaowmin wnod MG1 — nmeet IP-agpec
124.124.124.222, appec Bbi3blBaeMoro wno3a MG2 — 125.125.125.111,
agpec koHTponnepa wno3os MGC - 123.123.123.4. MNMopT 4ns cBA3M No
npotokony MEGACO ana Bcex Tpex YyCTPOWCTB NO YMOJYAHUIO UMEET
3Ha4yeHune 55555.

1. Wnio3 MG1 peructpupyetcs y KoHTponnepa MGC npu nomoLiy
komaHAabl ServiceChange. Mlcnonb3oBaHue HYyIEBOMO KOHTEKCTAa 0O3Hayva-
€T, 4TO MOPT B HACTOALLMA MOMEHT HE Y4aCTBYET HU B KAKOM COeaMHe-
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HUK, a ncrnosb3oBaHme naeHtTndunkatopa nopta ROOT o3HavaeT, 4To KO-
MaHOa OTHOCUTCS KO BCEMY LUJIIO3Y, @ HE K KakOMy-HMOyab onpeneneH-
HOMY MOPTY.

MGl to MGC:
MEGACO/1.0 [124.124.124.222]
Transaction = 9998 ({
Context = - {
ServiceChange = ROOT {Services {
Method=Restart, Port=55555, Profile=ResGW/1.0}
}

2. KoHTponnep noaTsepxaaeT perMcTpaLmio Wno3a:

MGC to MG1:
MEGACO/1.0 [123.123.123.4]:55555
Reply = 9998 {
Context = - {ServiceChange = ROOT { Services {
Port=55555, Profile=ResGW/1.0} }

3. LLUnto3 nmeeT cBOGOAHbBIE aHANOroBble MOPTbI, KOTOPbLIE AOJIKHbI
ObITb 3aMpPOrpaMMmMpPOBaHbl AJ11 OTCNIEXNBAHUS N3MEHEHUST CONPOTUB-
NeHns aboHeHTCKOro Lwnendga, 03HavaloLLLEro MOAHATNE aDOHEHTOM TPYO-
K1, MOCJIe Yero W03 A0/MKEH Nepeaatb abDOHEHTY aKyCTUYECKNI CUrHan
«OTBET CTaHuMKM». [NporpaMmMmnpoBaHme NPOU3BOANTCS NMPU MOMOLLM KO-
MaHabl Modify ¢ cooTBeTCTBYIOLLIMMI NapamMmeTpamMmu, NpuyemM Nporpam-
MUPYeTCs NOPT, HaXOOALWNIACS B HYNEeBOM KOHTEKCTe. B komaHae ykasbl-
BaeTca ngeHTudmkatop nopta (terminationld) — A4444, naeHTndukatop
MHPOPMaLIMOHHOro noToka (streamld) — 1, TpaHCNOPTHLIN agpec obopy-
noBaHus, nepeaasLiero komanay — [123.123.123.4]:55555, cneundu-
LMpyeTcs pexmm pyHKUMOHUPOBaHUS — aynnekcHbi (SendReceive).

MGC to MG1l:
MEGACO/1.0 [123.123.123.4]:55555
Transaction = 9999 ({
Context = - {
Modify = A4444 {
Media {
TerminationState {
BufferedEventHandling{Step,Process}
}I

Stream = 1 {
LocalControl {
Mode = SendReceive,
g/GainControl=2, ; in dB,
g/Encryption=xxx,
g/EchoCancellation=G165,
g/VoiceActDet=yes

}
}I
Events = 2222 {glinesup/offhook}

}I
Signals {g/PlayTone{tone=dialtone}
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Ha aTom Xe aTane B W03 MOXET ObiTb 3arpy>XeH rnjiaH Hymepauum
(B meckpunTope digit map). B aTom cnyyae, nocne Toro kak aboHeHT nog-
HUMeET TPYOKY, LLUNI03 OOJIKEH NepeaaTb eMy akyCTUYeCcKuii curHan «OT-
BET CTaHUUN» N HAYMHaTb npuem curHianos DTMF B cooTBeTCTBUM C Nna-
HOM Hymepaumn. OgHako B HalLleM NpUMepe nnaH Hymepaumn oyaneT 3a-
rPY>XXEeH TOJIbKO MOocsie TOro, kak aboHeHT NnogHMMET TPYOKy, Ha 8 Lware.

Kpome Toro, cnegyeTt oTMETUTb, YTO LWarn 3 n 4 AaHHOro anroputMa
MOryT OblTb COBMELLEHbI C L1aramu 8 1 9, COOTBETCTBEHHO, MPY MOMOLLM
neckpuntopa EventsDescriptor. MNpn aTom warn 6 u 7 onyckatTcs.

4. lLno3 MG1 noarBepxaaeT BbiNonHeHne komaHgsl Modify:

MGl to MGC:
MEGACO/1.0 [124.124.124.222]:55555
Reply = 9999 {
Context = - {Modify}
}

5. NonobHbIM e obpazom (waruv 1 —4) nporpaMMUpPyeTcs aHanoro-
BbIi NOPT wto3a MG2, B HalleM npuMepe MMeLLNIA oeHTuGunKaTop
A5555.

6. Janee wno3 MG1 obHapyxmBaeT, 4HTo abOHEHT A noaHan TPyoky,
1 n3sellaet 06 aTtom cobbiTnn Media Gateway Controller npu nomoLum

komaHgbl Notify.

MGl to MGC:

MEGACO/1.0 [124.124.124.222]:55555

Transaction = 10000 {

Context = - {

Notify = A4444 {ObservedEvents =2222 {
19990729T22000000:glinesup/offhook}
}

7. KoHTponnep noareepxaaeT noayyeHne komaHabl Notify:

MGC to MG1:
MEGACO/1.0 [123.123.123.4]:55555
Reply = 10000 {
Context = - {Notify}
}

8. Ha cnenytouwem ware MGC gaet wito3y MHCTPYKLMIO HakanamBaTtb
LMdpbl HOMepa BbI3blBaeEMOro aboHeHTa B COOTBETCTBUN C BbIOPAHHBLIM
naaHom Hymepauum. Kpome 1oro, nocse nojyyeHms nepeom Lndpbl HO-
Mepa HeobxoaMMO OCTaHOBUTL Nepenady akycTU4eckoro curHana «OT-
BET CTaHLUUMU».

18. B.C. lonbawTenH
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MGC to MG1:
MEGACO/1.0 [123.123.123.4]:55555
Transaction = 10001 {
Context = - {
Modify = A4444 {
Events = 2223 {
glinesup/onhook {
Action { DigitMap=DialplanO }
}
}

Signals { g/StopTone

DigitMap: Dialplan0{
(OT|00T| [17]%xxx| 8xxxxxXxXX | BxxxxxxX | *xx| 9lxxxxXxXxXxX%xX%xX%x|9011x.T) }

}

9. WWno3 noareepxaaet nonyvyeHne komaHapl Modify:

MGl to MGC:
MEGACO/1.0 [124.124.124.222]:55555
Reply = 10001 {
Context = - {Modify}
}

10. Uudpbl HOMepa BbI3bIBaEMOro aboHeHTa cobupaloTCs LUII030M
MG1, nocsie 4ero oHv CPaBHUBAIOTCS C NJIAHOM HyMepaLMn 1 NepeaaroT-
CSl K KOHTpONNepy.

MGl to MGC:
MEGACO/1.0 [124.124.124.222]:55555
Transaction = 10002 {
Context = - {
Notify = A4444 {ObservedEvents =2223 {
19990729T22010001:g/tonesdt{tones=«16135551212»}}
}

11. Nony4yeHHoe coobLleHMe NOATBEPXKAAETCH KOHTPOIIEPOM:

MGC to MG1l:
MEGACO/1.0 [123.123.123.4]:55555
Reply = 10002 {
Context = - {Notify}
}

12. Janee koHTponnep MGC aHanmnanpyeT umdpbl HOMepPa Bbl3biBae-
Moro aboHeHTa, NoJly4eHHble oT Wwn3a MG1, v onpeaenseT, 4To coegu-
HEeHVe OOHKHO NPOXoauTb Yeped o3 MG2, K KOTOPOMY MOAKITIOYEH Bbl-
3blBaeMblii aboHeHT. K BHOBb 00pa3oBaHHOMY KOHTEKCTY B wo3e MG
pobaensaioTcs npy nomowm komanapl Add dusmnyeckunii nopT (aHanoro-
Bblil 2O0OHEHTCKUIA MHTepdeinc) — A4444 n BupTyanbHelii nopT (RTP-nopT).
Tak KaKk B 3TOT MOMEHT LI03, K KOTOPOMY MPUKPENJIEH Bbl3biBAIOLLNN
aboHeHT, He nmeeT nHdopmaumm o wn3e MG2 (Takon kak IP-agpec,
RTP-nopT n nogaepxmnsaemMsle airopuTtMbl 4eKOANPOBAHUSA NPUHUMaE-
MOW peyeBol nHpopmauum), To KoHTponnep MGC npeannceiBaEeT LWio-
3y MG1 Tonbko npuHuMath nHdopmauuio (pexmnm ReceiveOnly). Kpome
TOoro, koHtponep MGC cneunduumpyet B komaHae Add npeanovtutenb-
Hble 4191 UICMOIb30BAHUSA aNrOPUTMbl KOANPOBAHUS.
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MGC to MG1:
MEGACO/1.0 [123.123.123.4]:55555
Transaction = 10003 {
Context = $ {
Add = Ad4444 {
Media {
Stream = 1 {
Events = 2224 {glinesup/onhook}
}
}
} I
Add = $ {
Media {
Stream = 1 {

LocalControl {

Mode

ReceiveOnly,

g/NetworkType = RTP/IP4, ;

g/MaxJitterBuffer=40, ;
g/PreferredPacketization=30,
g/PreferredPacketization=30, ;
g/PreferredEncoders =[G723,
g/PreferredDecoders=[G723,
g/Gain=0 ;

in ms

; in ms
in ms
PCMU] ,
PCMU] ,

in 4B

MpumeyaTtensHo 10, 4T0 MGC yka3biBaeT NpeanoyvTUTENbHbIE Napa-
MeTpbl B aeckpuntope LocalControl, kak aTo nokadaHo Bhilwe. B Tpebo-
BaHVW, NOJly4aeMOM LLIIO30M OT KOHTPOJIJIepa, OTCYTCTBYIOT AeCKpUn-
Topbl Local n Remote, B KOTOPbIX OT BbI3blBAIOLLLEN CTOPOHbI K Bbi3blBaE-
MOW NepeHOCUTCS BCS agpecHas nHdopMaums 1 ceefeHnst o6 UCnosb-
3yeMbIx aniropuTMax kogmposaHus. JeckpunTtopsl Local n Remote nepe-
[aloTCs LWN030M B OTBETE HA 9TO TpeboBaHMeE.

13. LlLUnto3 MG1 cospaeT HOBbI BUPTYanbHbIi nopT (RTP-nopT), yka-
3blBaeT ero TpaHcnopTHbIN aapec: IP-agpec (124.124.124.222) n UDP/
RTP-nopT (22220). Kpome TOro, W03 BbibMpaeT anropntMmbl KoamMpo-
BaHUs MHbDOPMaLLMK, KOTOpble ByayT UCMONb30BaTbLCS B COEANHEHUN, OC-
HOBbIBAsICb Ha NMPEANOYTEHUAX KOHTPOepa.

MGl to MGC:

MEGACO/1.0 [124.124.124.222]:55555

Reply 10003 {
Context 2000 {
Add,
Add=A4445{
Media {
Stream
Local

1

Yo

{

SDP {
v=0
c=IN IP4 124.124.124.222
m=audio 2222 RTP/AVP 4 0
a=ptime:20
a=recvonly

RTP profile for G.723 is 4
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14. Kontponnep MGC co3gaet B winto3e MG2 KOHTEKCT 419 yCTaHOB-
JNIeHus AynaeKcHOro coeamnHeHns (pexum SendReceive) ¢ Bbi3biBaOLLVM
nosib3oBaTenem.

MGC to MG2:
MEGACO/1.0 [123.123.123.4]:55555
Transaction = 50003 {
Context = $ {
Add = A5555 {
Media {
Stream = 1 {
}
}I
Add = $ {

Stream = 1 {

LocalControl {
Mode = SendReceive,
g/NetworkType = RTP/IP4,
g/MaxJitterBuffer=40, ; in ms
g/PreferredPacketization=30, ; in ms
g/PreferredEncoders =[G723, PCMU],
g/PreferredDecoders=[G723, PCMU],
g/Gain=0 ; in d4dB

}I

Remote=SDP{
v=0
c=IN IP4 124.124.124.222
m=audio 2222 RTP/AVP 4 0
a=sendrecv

} ; RTP profile for G.723 is 4

15. Co3naHume KOHTEKCTa NoATBEPXAAEeTCH, GUINYECKUIA NOPT LLUSIIO-
3aMG2 A5555 coeauHsieTcsa ¢ UDP/RTP nopTom, Meowmm naeHTndm-
katop A5556. OtmeTum, 4to RTP-nopT nmeet Homep 1111, T.e. oTny-
HbI OT HOMepa nopta Megaco/H.248 — 55555.

MG2 to MGC:
MEGACO/1.0 [124.124.124.222]:55555
Reply = 50003 {
Context = 5000 {
Add,
Add = A5556/(
Media {
Stream = 1 {
Local = SDP {
v=0
c=IN IP4 125.125.125.1111
m=audio 1111 RTP/AVP 4 0
a=sendreceive

}
} ; RTP profile for G723 is 4
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16. KoHTponnep MGC npegnucbiBaeT nopty A5555 wintosa MG2 Ha-
YyaTb Nepenayy Bbl3bIBHOMO CMUrHana.

MGC to MG2:
MEGACO/1.0 [123.123.123.4]:55555
Transaction = 50004 {
Context = 5000 {
Modify = A5555 {
Signals {glinesup/PlayTone{tone=ring}}
}

17. lWno3 MG2 noareepxaaeTt nepegady curHana «lfoceinka Bbl30o-
Ba» Bbl3blIBAEMOMY aOOHEHTY.

MG2 to MGC:
MEGACO/1.0 [125.125.125.111]:55555
Reply = 50004 {
Context = 5000 {Modify}
}

18. KoHTtponnep npegnuceiBaet wno3dy MG1 HavyaTe nepeaayy Bbi3bl-
BaloLLLeMy aBOHEHTY aKyCTUYECKOro curHana «KoHTPosIb NOCHINIKM BbI30-
Ba (KIMB)».

MGC to MG1:
MEGACO/1.0 [123.123.123.4]:55555
Transaction = 10005 {
Context = 2000 {
Modify = A4444 {
Signals {g/PlayTone{tone=ringback}}
}

19. LUno3 MG1 noarBepxaaeTt nepenady yka3aHHOro akyCTM4eCKoro
curHana s nopt A4444.

MGl to MGC:
MEGACO/1.0 [124.124.124.222]:55555
Reply = 10005 {
Context = 2000 {Modify}
}

Ha aTtom atane o6omm aboHeHTaM, y4acTBYIOLLIMM B COEAMHEHUN, MO~
CbIIAlOTCA COOTBETCTBYIOLUME CUrHaNbI, 1 w3 MG2 xaeT, noka Bbi3bl-
BaeMblii aDOHEHT NPUMET BXOASALLMA BbI30B, MOC/E Yero Mexay AByMs
Lt03amMnm 6y,u,yT OpraHn3oBaHbl AByHarpaBJieHHbIE Pa3roBOPHbIE KaHallbl.

20. Wno3 MG2 obHapyXui, 4TO Bbi3blBaeMbIli aDOHEHT NOAHAN TPYO-
Ky, 1 n3BeLaeT 06 aTom koHTponnep MGC.

MG2 to MGC:
MEGACO/1.0 [125.125.125.111]:55555
Transaction = 50005 {
Context = 5000 {
Notify = A5555 {ObservedEvents =1234 {
19990729T22020002:glinesup/offhook}
}
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21. KoHTponnep noareepxgaeT nonyveHne komaHapl Notify.

MGC to MG2:
MEGACO/1.0 [123.123.123.4]:55555
Reply = 50005 {

Context = - {Notify}

22. Nanee koHTponnep MGC npegnuceiBaeT wintoldy MG2 npekpaTtutb
nepeaavy BbI3bIBHOrO CUrHana.

MGC to MG2:
MEGACO/1.0 [123.123.123.4]:55555
Transaction = 50006 {
Context = 5000 {
Modify = A5555 {
Events = 1235 {glinesup/onhook},
Signals {g/StopTone} ; to turn off ringing

23. LLnto3 MG2 noareepxaaeT BbIMOSIHEHWE KOMaHbI.

MG2 to MGC:
MEGACO/1.0 [125.125.125.111]:55555
Reply = 50006 {

Context = 5000 {Modify}

24. Nlanee, KOHTpoNnep paspewaeT wnody MG1 He TONbKO NPUHK-
MaTb, HO U NnepegasaTtb MHpopMaumio (pexxum SendReceive), n octaHas-
NMBaeT nepenavy Bbi3biBaloLLEMY aOOHEHTY akyCTUYecKOoro curHana
«KIMB».

MGC to MG1:
MEGACO/1.0 [123.123.123.4]:55555
Transaction = 10006 {
Context = 2000 {
Modify = A4445 {
Media {
Stream = 1 {

LocalControl {
Mode=SendReceive
}

}
}I
Modify = A4444 {
Signals { g/StopTone}

25. LlLUno3 MG1 noareepxaaeT BbIMOSIHEHWE KOMaHbI.

MGl to MGC:
MEGACO/1.0 [124.124.124.222]:55555
Reply = 10006 {

Context = 2000 {Modify, Modify}}

26. lNocne 3Toro Ha4YMHaeTcs pa3roBopHas pasza coeanHeHus, B Te-
YeHKe KOTOPOW y4aCcTHUKM 0OMeHMBaOTCA peveBoii nHpopmaumein. Cne-
ayowym warom KoHTponnep MGC npuHumaeT peLueHue nposeputs PTP-
nopT B Wo3e MG2.
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MGC to MG2:
MEGACO/1.0 [123.123.123.4]:55555
Transaction = 50007 {
Context = - {AuditvValue = A5556({
Audit{Media, DigitMap, Events, Signals, Packages, Statistics }}
}

27. LLnto3 MG2 BbinonHaeT komaHay. B otBeTe Ha komaHay AuditVal-
ue nepenaeTcs Bcsa 3anpaluvBaemMas MHbopMauus, B TOM YACSIE CTaTu-
cTuka, cobpaHHasi 3a BpemMsi coeauHeHus. Kpome Toro, U3 oTeeTa BU/-
HO, Y4TO He MPOU30LLIO HUKaKMX COObITUIA N HEe NepeaaBasocb HUKaKMX
CUTHanoB.

MEGACO/1.0 [125.125.125.111]:55555
Reply = 50007 {
Context = - {
AuditvValue {
Media {
TerminationState {
BufferedEventHandling{Process}
}I
Stream = 1 {
LocalControl {
Mode = SendReceive,
g/MaxJitterBuffer=40, ; in ms
g/PreferredPacketization=30, ; in ms
g/PreferredEncoders =[G723, PCMU],
g/PreferredDecoders=[G723, PCMU],
g/Gain=0 ; in dB
}I
Local = SDP {
v=0
c=IN IP4 125.125.125.111
m=audio 1111 RTP/AVP 4 0
a=sendrecv
}I
Remote = SDP({
v=0
c=IN IP4 124.124.124.222
m=audio 2222 RTP/AVP 4 0
a=sendrecv
} ; RTP profile for G.723 is 4
}
}I
Packages {g, glinesup, RTPPkg},

Statistics { RTPPkg/PacketsSent=1200,
RTPPkg/OctetsSent=62300,
RTPPkg/PacketsReceived=700,
RTPPkg/OctetsReceived=45100,
RTPPkg/PacketsLost=6,

RTPPkg/Jitter=20,
RTPPkg/AverageLatency=40 }
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28. Bbi3biBaeMblil aDOHEHT NEPBbIM 3aBepLLIAET COeANHEHNE, U LLUI03
MG2 naBeLiaeT 06 aTom koHTposep MGC.

MG2 to MGC:
MEGACO/1.0 [125.125.125.111]:55555
Transaction = 50008 {
Context = 5000 {
Notify = A5555 {ObservedEvents =1235 {
19990729T24020002:glinesup/onhook}

29. KoHTponnep MGC nogreepxgaeT rnosydyeHme coobuieHns Notify.

MGC to MG2:
MEGACO/1.0 [123.123.123.4]:55555
Reply = 50008 {
Context = - {Notify}
}

30. Mony4mB nHpopmMauuio oT Nt0OOro 13 LLIO30B O TOM, YTO OAWNH U3
abOoHEHTOB NoNoXm TPYbKy, KoHTposnep MGC 3aBepLuaeT coegmHeHme.
K o6oum wno3am nepegaetcsa komaHaa Subtruct. Anroputm 3aBeplue-
HUS COeAMHEeHMs npeaycMaTpMBaeT 0AMHAKOBbIA 0OMEH CUTrHaNIbHbIMU
COOOLEHNAMM MeXAy KOHTPOJIIEPOM M 000UMU LLIIO3aMU, NOITOMY
3[EeCb 3TOT aIFOPUTM paccMaTpuBaeTcs Ha npumepe wino3a MG2.

From MGC to MG2:
MEGACO/1.0 [123.123.123.4]:55555
Transaction = 50009 {
Context = 5000 {
Subtract = A5555 {Audit{Statistics}},
Subtract = A5556 {Audit{Statistics}}

31. Kaxapin 13 noptoB wnto3a MG2, y4acTByloLLMX B coeauHeHnn (pu-
3nyecknii nopt — A5555 n RTP-nopT — A5556), BO3BpaLlaeT CTaTUCTUKY,
cobpaHHylo 3a BpeMs coeamHeHus. B obLiem cnyyae, KOHTposnep Mo-
XEeT 3anpalimBaTb CTAaTUCTMYECKYID MHDOPMaLMIO TONLKO Y OQHOro 13
NMopTOB.

From MG2 to MGC:

MEGACO/1.0 [125.125.125.111]:55555

Reply = 50009 {

Context = 5000 {
Subtract {
Statistics { ; what are the stats for a TDM connection?

TDMPkg/OctetsSent=45123,
TDMPkg/Duration=40 ; in seconds
}

}I
Subtract {

Statistics {
RTPPkg/PacketsSent=1245,
RTPPkg/OctetsSent=62345,
RTPPkg/PacketsReceived=780,
RTPPkg/OctetsReceived=45123,
RTPPkg/PacketsLost=10,
RTPPkg/Jitter=27,
RTPPkg/AveragelLatency=48
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32. lNMocne 3aBepLueHnsa coeanHeHnsa koHTponnep MGC npeanuceiBa-
et wno3am MG1 1 MG2 6bITb FOTOBBIMU K TOMY, 4TO KTO-TO U3 OOCY>XM-
BaeMbIX MV aOOHEHTOB NMNoAHUMET TPYOKy. [prMedaTenbHO, 4TO NopTam
Lw03a, otobpaxaeMbiM OKOHYAHUAMN B HYJIEBOM KOHTEKCTE, Mo YMOJI-
YaHNIo MOXET ObITb NPeanMcaHo obHapyXMBaTb, YTO aOOHEHT MOAHNAN
TPYOKY, NPy 3TOM KOHTPOJISIEP HE NepeaaeT LWo3am cneumasibHble KO-
MaHbl, Kak 3TO OblsI0 NOKa3aHo paHee (Liar 3).






nasa 10

KauectBo
ob6cnyXxumeaHus
B ceTax |IP-renedpoHnm

10.1 Yto noHumaeTtcsa nog QoS?

Xapaktep nHpopmaumm, nepegaBaemMon No CETAM C MapLUPyTU3aLn-
en naketoB IP, cerogHa apamaTtundeckn meHsgetcs. Kpome nepenaym naH-
HbIX, IP-ceTn ncnonb3ylTcsa Ans NPOCAyLMBaHUSA My3blKabHbIX MNPO-
rpamMm, NPOCMOTPa BUAEOKIMMNOB, 0OMeHa pevyeBon HpopmMaumen, npo-
BeAEHNS MYNbTUMEOUNNHBIX KOHpEPEHLUUI, ONEPaTUBHOIO KOHTPONS/yr-
paBneHus, CETEBbIX UIP N APYrX NPUIOXKEHUI PeasibHOrO BPEMEHMU.

MpoTokon IP, nogpoOHO paccMOTpPEHHbIN B [Mase 4, nepBoHavYanbHO
He NpegHa3Havancsa gns obmeHa nHbopmaumner B peanbHOM BPEMEHM.
Bepab nakeTbl O4HOIo M TOro Xe NOTOKa AaHHbIX MapLIPYTU3UPYIOTCA MO
ceTn He3aBUCUMO OpYr OT Apyra, a Bpems 06paboTkM NakeToB B y3nax
MOXET MEHATLCS B LUMPOKUX Nnpeaenax, B CUiy 4ero Takme rnapameTpbl
nepegayn kak 3agepxka v sapuraumsa 3agep>XKn nakeToB Takxke Moryr
MeHATbLCA. A napameTpbl Ka4eCcTBa CETEBbIX YCIyr, 06ecneynBaloLLmx ne-
penadvy nHpopmauum B peasibHOM BPEMEHU, Kak U3BECTHO, CUJIbHO 3a-
BUCAT OT XapakTePUCTUK 3aepPXeK NakeToB, B KOTOPLIX 3Ta MHPopMa-
LA NepeHOCUTCS.

TpaHcnopTHble NpoTokosbl cteka TCP/IP, peanndyemMblie B 000pyao0-
BaHUM MNONb30oBaTenen n GyHKUUMOHMpYoLLMe NoBepx npoTtokona IP, Tak-
Xe He o6ecneymBaloT BbICOKOIO KayecTBa 06CcnyxmneaHus Tpaduka, 4ys-
CTBUTENBLHOIO K 3aaep>kam. MpoTtokon TCP, XxoTb 1 rapaHTUpyeT A0CTO-
BEPHYIO OOCTaBKYy MHPOPMaLMN, HO MEPEHOCUT ee C HenpeackasyeMsbl-
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MU 3agepxkamm. NMpoTtokon UDP, koTopbli, Kak NpaBuio, NCNOob3yeTcs
Ons nepeHoca MHpopMaLmmn B peasisHOM BPEMEHU, 06ecnevymBaeT MeHb-
Luee, No cpaBHEHUIO ¢ NpoToko/IoM TCP, BpeMs 3aepXKu, HO, Kak 1 Npo-
Tokos IP, He cOAEPXKUT HMKAKMUX MEXaHM3MOB 06ecnevyeHns kayecTsa 00-
CNY>XMBaHMS.

Kpome Toro, B camon cetn IHTEpPHET HET HUKaKMX MEXaHNU3MOB, NOA-
OepX1BaloLWMX Ha A0/KHOM YPOBHE Ka4yeCTBO nepeaadn nidpopmaumm
B peasibHOM BpeMeHU. MHbIMU cnoBamu, HW B y3nax IP-ceTteit, H1 B 060-
pyOoBaHMM NOIb30BATENEN B HACTOSILLEE BPEMS HET CPEACTB, obecne-
YMBAOLLMX rapaHTMPOBAHHOE Ka4eCTBO 0OCNYXXMBAHUS.

BmecTe ¢ TeM, HannLo HEOBXOAMMOCTb NOJIyHEHUS OT CETU rapaHTUN,
4YTO B Nepuoabl Neperpyskn nakeTbl ¢ HGopmMaLmern, YyBCTBUTENIbHOM
K 3a4ep>xKkam, He OyayT NnpocTamBaTh B 0Hepensix Ui, No KpamHen mepe,
nosnyyat 6onee BbICOKMIA NPUOPUTET, YEM MNakeTbl C MHpopPMaUnen, He
4yyBCTBUTENbHOW K 3aaepxkam. MIHayve roBopsi, HEO6GX0AMMO rapaHTUpPO-
BaTb AOCTaBKy Takon MHopMaunun, Kak peyb, BUOEO 1 MynsTuMeana,
B peasibHOM BPEMEHW C MUHMMalIbHO BO3MOXHOW 3a4€PXKOW. 1151 9TON
LLenn B CETU AOJIKHbI ObITb Peann3oBaHbl MEXaHM3MbI, FrapaHTUpPYoLLIMe
HY>XHOe kayecTBO obcnyxmBaHus (Quality of Service — QoS). AHanusy Ta-
KMX MEXaHVU3MOB 1 MOCBSLLEeHa 3Ta rasa.

MpeanbHoi 6Gbina Obl cnegytowas cutyaums. NMpunoxeHne «gorosa-
prBaeTCs» C CETbIO O TOM, 4TO NakeTbl TAaKOr0-TO NOTOKA AAaHHbLIX CO CPpeL-
Hel ckopocTbio Npeaayn X Kbut/c 6yayT OCTaBAATLCS OT OQHOI0 KOHUA
CcoeaMHEHMS K APYroMy C 3aep>XKoi He 6onee Y MC, U 4TO CETb B Teye-
HWe BCEro coeanHeHns 6yaeT cneamThb 3a BbINMOJIHEHUEM 3TOro 40r0BO-
pa. Kpome yka3daHHOM XxapakTepucTmKn, CeTb 40JKHA NOALEPXNBATL CO-
rMacoBaHHbIE 3HAYEHUH TakMxX NapamMeTpPoB nepesaydn Kak MMHUManbHO
[OCTynHas rnosioca 4acToT, MakCUMalibHOE U3MEHEHNE 3a0EPXKN (OXKUT-
Tep), MakcuMalsbHble NOTEPU MakeTos.

B KOHe4YHOM cyeTe, Ka4eCcTBO 0OCNY>XMBAHUS 3aBUCUT HE TONIbKO OT
CEeTWn, HO N OT 0bopyaoBaHMa Nonb3oBaTtens. Cnabble CUCTEMHbIE Pecyp-
cbl 060pya0BaHUA Nob30BaTeNst — Masiblii 06beM OnepaTMBHOM Nams-
TN, HEBbICOKAs MPON3BOANTENIbHOCTb LIEHTPANIbHOIr0 NpoLeccopa n ap. —
MOFyT caenaTtb nokasaTesin KayecTsa 00CyXnBaHMs HenpuememMbiMm
0151 NoNb30oBaTeNs BHE 3aBUCUMOCTM OT TOr0, Kak cobntogaeT «a0roBo-
PEHHOCTb» CeTb. XopoLlee Ka4ecTBO 00CyXNBaHMA A0CTUrAeTCs NLLb
Toraa, Koraa nosib3oBaTte b YAOBNETBOPUTENBHO OLeHNBaeT paboTy cuc-
TEMbI B LIEJIOM.

CnepyeTt OTMETUTL, HTO BLICOKOE Ka4eCTBO 06CYXXMBaHWSA NpeacTaB-
NSeT UHTepecC He TOJbKO AJ11 KOHEYHOO MOJIb30BaTESNS, HO U A1 CaMOro
nocrtaewuka ycnyr. Hanpumep, nccnefoBaHusi, NPOBEOEHHbIE B CETSX
MOOUNBLHOM CBSA3K, NMOKa3asnu, YTO C Yy4ylleHMEM KayecTBa nepenadyu
peyn abOHEHTbI Hallle 1 JONbLUE MOMb3YITCH YCiyramm Takux CeTen, 4To
0O3HayvyaeT yBenn4yeHme rogoBbIX JOX000B ONnepaTopos.
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YT100bI 4,OOUTLCSA FAapaHTUN Ka4eCTBa 00CTY>XMBAHWS OT CETeN, U3Ha-
YyasibHO Ha 3TO HE OPMEHTUPOBAHHbIX, HEOOXOANMO «HANTIOXUTb» HA CETb
Tak Ha3blBaemyto QoS-apxmTeKTypy, KOTopas BKJto4aeT B cebsi noanepx-
Ky Ka4ecTBa Ha BCcex YPOBHsX cTeka npoTokonoB TCP/IP v Bo Bcex ceTe-
BbIX aneMeHTax. Ho 1 npu aTom ob6ecnedyeHne rapaHTMpPOBaHHOIO Kave-
cTBa 0OCNY>XMBaHWNS BCE PaBHO OCTAETCS CaMbIM C/labbiM MECTOM MNpo-
Lecca nepegaqm MHGoOpMaLmMm 0T UCTOYHMKA K MPUEMHUKY.

Mockonbky Bce 6OoJiblLEe NPUNOXEHMIA CTAHOBSATCS pacrnpeneneHHbl-
MU, Bce Bosblle BO3pacTaeT NoTPedHOCTb B NoaaepXKe kayecTBa 00-
CNY>XMBaHNS HA HUXKHUX CETEBbIX YPOBHSAX. OTO MOXET BbI3BaTh ONnpese-
JIeHHble TPYOHOCTHU, TaK Kak Jaxe CTaHAapPTHbIEe onepauyioHHble CUCTe-
Mbl Pabo4nx CTaHLUMIN He NOAAEPXMBAIOT AOCTAaBKY MHbOpMaLUKn B pe-
aNbHOM BPEMEHM.

Kpome Toro, kauectBo 00CyXXnBaHUSA — 3TO OTHOCUTESIbHOE MOHATUE;
€r0 CMbICJ13aBUCUT OT NPUITOXEHUS, C KOTOPbIM paboTaeT Nosib30BaTe/b.
Kak y>xe oTMevanocb paHblle, pasHblie NMPUIoXeHnsa TPebyloT pasHbIX
YPOBHEW UM TUNOB Ka4yecTBa. Hanpumep, ckopee BCero, nosib3oBaTtend
He oropynT TOT akT, YTO ero TEKCTOBbIV ¢dann byneT nepegaBaTbCs Ha
cekyHay OoJblie, UKY HTO 3a NepBYyo MNOJSIOBUHY BPeMeHK nepeanayu oy-
net nepenaHo 80% danna, a 3a BTopyto — 20%. B TO XXe Bpem4, npu ne-
penadye peyeBor MHGOPMaLMM Takoro poga siBJieHMs BECbMa Hexena-
TeNbHbI NN gaxe HegonyCTUMBI.

10.2 Kauecrso 06cnyXmnBaHus B cETIX NOKETHOMN
KOMMYTALUU

Npoes obecneynTb rapaHTMPOBAHHOE Ka4eCTBO 0OCNYy>XMBAHUS B Ce-
TAX Nepenayu AaHHbIX Bnepsble Bo3HMKNA B 1970 roay, koraa HeKuii Nosb-
30BaTeslb MOJly4Ms BMECTO OAHUX AaHHbIX Apyrue. ioes 6bina Bonsole-
Ha B ceTn X.25. OgHaKo nakeTHble cucTeMbl X.25, Npon3Boas NpoBepKy
OLLIMBOK Ha KaxkO0M CETEBOM y3/1e, BHOCUIN 3a4€PXXKY NOPsiaAKa HECKOb-
KX COTEH MUIIMCEKYH[, B KaXXO0M y3J1e Ha NyTu MHpopmMauum oT oTnpa-
BUTENS 40 nosyyatens.

B ceTeBbIx y31ax (KOMMyTaTopax nakeToB) BbICOKOCKOPOCTHLIX TPAHC-
NopTHbIX ceTel Frame Relay npoBepka 1 koppeKkums oLunboK He Npon3-
BOOATCA. DTN DYHKUMM BO3NOXEHbI HA 060pya0BaHME MOJIb30BaTENS,
BCNeACTBME Yero 3afepxka npu nepenaye MHGopmaumm no Takum ce-
TSIM HAMHOIO HUXeE, YeM B ceTax X. 25.

OOHOW N3 LWMPOKO N3BECTHLIX TEXHOIOMNIA NAaKeTHOW Nepenaym c ra-
PaHTMPOBAHHbLIM Ka4eCTBOM OOCNYXMBaHUS SABNSETCS TPaHCMOpPTHas
TexHonorna ATM. U xoTa He Tak aBHo Ha ATM Bo3narasamcb OrpoMHbIe
Hagexnabl (npegnonaranock, Hanpumep, ncnonb3dosaHne ATM B kaye-
cTBe 6a3bl A5 LUIMPOKOMOJOoCHbIX ceTel ISDN), aTa TeXxHONnorus He no-
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Jly4mna WMpPOKOro pacnpoCcTpaHeHNs n3-3a CBOe CIOXHOCTU U BbICO-
KoV cToumocTn obopynoBaHus. Ckopee Bcero, TexHonorus ATM éynet
NCMONb30BaTbCs HA MarncTpPasibHbIX yHacTKax CeTel CBA3M A0 TeX Nop,
noka ee He BbITECHAT 60Jiee NPOCThIE N CKOPOCTHbLIE TPAHCMOPTHLIE TEX-
Honornu.

Ho camon nonynspHoO cerogHsa TEXHONIOMMEN MakeTHOW nepegayu
MHdOopMaLMM ABNSETCA TEXHONOr NS MapLupyTudaumm nakeTtos IP. O6bem
NOTOKOB AaHHbIX, NepeaaBaemMblx no rnodanbHon NHHOPMaLMOHHOM ceTn
VIHTepHET, yaBamBaeTcs Kaxable Tpu Mecsua. YacTu4HO 3TO NpoOnUCxo-
OUT U3-3a NOCTOSAHHOI 0 YBENIMYEHNS KOJNIMYECTBa HOBbIX MOJIb30BaTENEN
ceTn IHTepHeT, a Takke 1n3-3a Toro, 4To MyfbTUMEeANHas nepefada u Bu-
neoKoHdepeHumn Yepes VIHTepHET cTanu, HakOHEeL,-TO, AOCTYMHbI U NO-
NynsipHbl cpean obecneyeHHbIx nonb3osaTenen. Kayectso obcnyxmea-
HUS B 9TOWN CETU NPUBJMIEKAET BCe BOnee NpucTanbHOE BHMUMAHWE crne-
LManMCcTOB M NOJIb30BaTENEN, Tak Kak B VIHTEPHET 3aknio4aeTcsi Bce 60b-
LLie CAENOK M KOHTPaKTOB, a POCT €€ MPOMYCKHOW CMOCOOHOCTU HECKOJIb-
KO OTCTaeT OT poCTa cnpoca.

10.3 Tpaduk peanbHoro BpemeHu B IP-cetax

Bce 6onbLuyto YacTb Tpaduka B IP-ceTsx cocTaBnsaoT NOTOKN MHPOP-
Mauumn, YyBCTBUTESNILHOWM K 3agepxkam. MakcumanbHas 3agepXkka He
[0JMKHA NPeBbILLaTh HECKOJbKUX AECATbIX O0NEN CeKyHObI, MpUYeM cloga
BXOOWUT 1 BpeMs 00paboTKu MHpOpMaLIMM Ha KOHEYHO cTaHuMK. Bapuna-
LMIO0 3aEPXKN Takke HEOOXOANMMO CBECTU K MUHUMYMY. Kpome Toro,
HEeobX0AMMO y4UTbIBaTb, YTO MPU CXXaTuUm MHGopMauumm, 0OMeH KOTOPOM
[OJIKEH MPOUCXOOUTb B peasibHOM BPEMEHU, OHA CTAaHOBUTCSA 6oee YyB-
CTBUTEJIbHOM K OLIMOKaM, BO3HUKAOLIMM NpU nepegade, 1 Nx Henb3s
MCNpaBnATb NyTeEM nepecnpoca MMeHHo n3-3a He0OXOAMMOCTU Nepeaa-
4”1 B peasibHOM BPEMEHMN.

TenedOoHHbI Pa3roBop — 3TO MHTEPAKTUBHLIN NPOLLECC, He A0rMyCKato-
LW 6onbLUMX 3aaepxek. B cooTBeTcTBUM C pekomeHaaumen ITU-T G.114
Ons 6onblUMHCTBA aOOHEHTOB 3a4epyka pevyeBoro curHana Ha 150 mc
npuemnema, a Ha 400 mc — HegonycTuMma.

O6uas 3agepxka peveBoit MHGopMaLMy OeNUTCS Ha BE OCHOBHbIE
yacTu — 3agepxKa npu KOgUPoBaHMN N OEKOANPOBAHUN PEYN B LLNKO3axX
W TepMUHANbHOM 000PYA0BaHMN Nob30oBaTesen (06 3ToOM pacckasbl-
BaJiocb B rnase 3) 1 3afepxka, BHOCKMMasa CaMoi CeTbio. YMEHbLIUTb 00-
LLYIO 3a4eP>XXKY MOXHO ABYMS MYTAMU: BO-NEPBbIX, CMIPOEKTUPOBaTb UH-
dpacTpyKTypy ceTn Takum 06pa3om, 4ToObl 3aaepxkka B Hel Oblsia MUHU-
MaJibHOM, U, BO-BTOPbIX, YMEHbLLUNTb BPEMS 00paboTkM peyeBoit UHPOoP-
Maumu LLIO30M.
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Onsa yMeHbLUEeHNs 3a0ep>XKU B CETU HYXHO COKpallaTbh KOIMYECTBO
TPaH3UTHbIX MaPLLPYTU3aTOPOB U COEAMHATL X MeXy CODO BbICOKO-
CKOPOCTHbLIMU KaHanamu. A ins CrnaxueaHusa BapuaLmm 3a4ep>xxkm MOX-
HO MCMNOJIb30BaTh Takne ap@PeKTUBHbIE METOodbl Kak, HanpumMep, Mexa-
HN3Mbl PE3EePBNPOBAHNSA CETEBbLIX PECYPCOB.

IP-TenedoHMIo 4aCcTo CHMTAIOT YacTbio NakeTa ycnyr VIHTepHeT-npo-
BalgepoB, 4TO, BOOOLLE rOBOPS, HEBEPHO. VI3BECTHO MHOXECTBO Npu-
MepOB, KOraa TEXHOOrns nepeaayn peyeBon MHGopmMauum BHeapanach
B KopnopaTtueHble IP-ceTu 1 korga ctpounnck (B ToMm vncne, B Poccun)
BblAeNeHHble ceTn IP-Ttenedonmn.

Kak npaBuno, ¢ kKoprnopaTMBHbIMU CETAMM BCE 0OCTOUT CPaBHUTESb-
HO NPOoCTO. OHN UMEIOT OrPaHNYEHHbIE Pa3Mephbl U KOHTPOIMPYEMYIO TO-
nosioruto, a xapakrep Tpadurka o6bIHHO ObiBaET N3BECTEH 3apaHee. Bo3b-
MeM NPOCTOM NpUMEP: peyb nepeaaeTcs no cylecteyowen JIBC, koTto-
pasi CrMLWKOM 3arpyxeHa, 4Tobbl 06ecneynTb NpMemMaeMoe Ka4ecTBo
obcnyxmBaHus. PelueHnem aTtoi npobnemsl 6yaeT n3onauma cepeepos
M KJIMEHTOB, paboTalowmx ¢ TpaduKoM JAaHHOrO TUNa, U cermeHTauus
ceTn. Pa3buTb ceTb Ha CerMeHTbl MOXHO, INBGO YCTaHOBUB KOMMYTaTOpP
Ethernet, nn6o no6aBmB NOPTLI B MapLUpyTM3aTop.

BbioeneHHble cetn IP-tenedoHnr 06bIMHO NCMONBb3YIOTCS A1 MEX-
LYyropogHom n MexayHapoaHonm cBA3u. Takme ceTu fyduwe CTPOoUTb Mo
vepapxmuyeckomMy NpuHLUMMY, Bo3naras Ha KaxXgblii YpOBEHb Mepapxumn
cBou pyHKUMN. Ha Bxoge B ceTb MaBHOE — 06ecrnednTb NoaKIoyeHne
peyeBbIX LO30B, a BHYTPU CETU — BbICOKOCKOPOCTHYIO NEepEChUIKY na-
KeToB. B Takol ceTn 04eHb NPOCTO NPOU3BOANTL PaCLUMPEHNE U BHEOPSTb
HoBble ycnyru. MpobnemMa NpoekTMPOBaHUSA TakXe He J0CTaBISeT 0CO-
ObIx NpobneM: xapaktep Tpadmrka onpeneneH, nojioca npornyckaHns Tak-
e NIerko paccumtbiBaeTcs. Tpaduk O4HOTUMHbBIN, a 3HAYUT, He TpebyeT-
CS1 BBOOUTb MPUOPUTETHOCTb NAaKeTOB.

B ceTax TpaguLmMOoHHbIX onepaTopoB 06CyXnBaeTcs Tpaduk pasHblx
BUOOB, MO3TOMY B TakMX CETSX, 4TOObI 06eCcneymTb NpuemMIeMoe KaiecT-
BO, LileniecoobpasHo NpuMeHsTb AnddepeHUnpoBaHHoe obcnyXrBaHue
pas3HoTunHoro Tpaduka (Diff-Serv).

10.4 [OuddepeHumposaHHoe obcnyxusaHue
pasHotunHoro Tpaduka — Diff-Serv

[ns obecnevyeHns rapaHTMPOBaHHOIO Ka4yecTBa 00CNYXXMBaHMNS KOMU-
TeT |IETF pa3pabotan mogenb anddepeHUMpoBaHHOro 00CTyXBaHUS
pa3HoTunHoro Tpaduka — Diff-Serv. B COOTBETCTBMI C 3TOW MOAESbIO
6anTt ToS (Type of Service) B 3aronoske IP-nakeTta nony4mn gpyroe Ha-
3BaHue DS (Differentiated Services), a wecTb ero 6UTOB OTBEAEHbI MO~
kop, Diff-Serv. Kaxxgomy 3Ha4eHmMto 9TOro koga CooTBETCTBYET CBOM Kjlacc
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PHB (Per-Hop Behavior Forwarding Class), onpeaensowmin ypoBeHb
006CNYyXMBaHMS B K&XXAOM M3 CETEBbIX Y3M0B. lNakeTbl KaXaoro knacca
OO/MKHbI 06pabaTbiBaTLCHA B COOTBETCTBMM C ONPEeaeSIeHHbIMM 19 3TOro
Knacca TpeboBaHUSaMM K Ka4ecTBY 0OCNYXMBaHUS.

Moaensb Diff-Serv onuceliBaeT apxuTeKTypy CETM Kak COBOKYMHOCTb MO-
rpaHnYHbIX y4acTKoB U aapa. MNMpumep cetn cornacHo moaenu Diff-Serv
npueeneH Ha pucyHke 10.1.

TepmuHan TepmuHan

MorpaHunyHble MorpaHunyHble

MapLIpyTU3aTopPbI MapLIpyTU3aToPbI

o

fapo cetn

MaructpasbHbie
MapLIpyTU3aTOPbI

Puc. 10.1 Mogens Diff-Serv

[MocTynatoLwmii B ceTb Tpadurk KacCnpuLmpyeTcs n HopManmayeTcs
NOrpaHMyHBIMK MapLupyTusatopamun. Hopmanusauus tpaduka npeny-
cMaTpuBaeT U3MEPEHME ero napameTpoB, NPOBEPKY COOTBETCTBUS 3a-
JaHHbIM NpaBuiamM NpeaocTaBneHns yenyr, npounnpoBaHme (Mpm aTom
NakeTbl, HE YKaAbIBAOLMECS B PAMKN YCTAHOBAEHHbLIX NPaBU, MOIyT
ObITb OTCESIHbI) U ApYyrMe onepaumn. B sape marnctpanbHble MapLupyTm-
3aTopbl 00padaTtbiBaloT TPadUK B COOTBETCTBUM C kinaccom PHB, koa ko-
TOpOro ykasaH B none DS.

HocTtonHcTea mogenu Diff-Serv coCToAT B TOM, 4TO OHa, BO-NEpPBbIX,
obecneyvBaeT eguHOE NMOHMMaHWe Toro, kak AosxeH obpabaTbiBaTbCs
Tpaduk onpeaeneHHoro Knacca, a BO-BTOpbIX, MO3BOSET Pa3fennTb
BeCb TpadurK Ha OTHOCUTENIBHO HEGOJBLLLOE YACIIO KNACcCOB U HE aHaNu-
31pPOoBaTb KaXablil NHOOPMALMOHHBIA NOTOK OTAENbHO. K HacTosawemy
BpemeHu ang Diff-Serv onpepgeneHo aBa knacca tpadwuka:

e KJIacc CPOYHOM nepecbiIkm nakeTos (Expedited Forwarding PHB Group);

e KJlacc rapaHTUMpPOBaHHOW nepecbisiku naketoB (Assured Forwarding
PHB Group).
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MexaHnam obecneveHns QOS Ha ypOBHE CETEBOI0 YCTPOICTBA, Npu-
MeHsaeMblil B Diff-Serv, BkntoyaeT B cebs yeThbipe onepauun. CHavana
nakeTbl KNaccuPUuMpPyoTCa Ha OCHOBaHUM MX 3arof1I0BKOB. 3aTEM OHU
MapKMpyTCa B COOTBETCTBMM C NPOU3BEAEHHON Knaccudukaumen
(B none Diff-Serv). B 3aBUCMMOCTIN OT MapKNPOBKW BbIOMpaeTcs anro-
puUTM Nepenayn (Npu Heob6XoaMMOCTUN — C BbIDOPOYHBLIM yAaNeHneM na-
KeTOB), NO3BONAOWMNI n3bexaTb 3aTOPOB B CETU. 3ak/tounTenbHas
onepauus, yallie BCero, COCTOMT B OpraHM3aumnm odepenemn ¢ y4eTom
npuoputeTos [15].

XoTa 9TaMoaenb 1 He rapaHTUPYeT Ka4ecTBO 06cnyxunBaHus Ha 100%,
y Hee eCcTb Cepbe3Hble NpenmyllecTBa. Hanpumep, HeT HeoBX0AMMOCTH
B OpraHusaumm npeaBapuTesbHOr0 COeANHEHUS U B pe3epBMpPOBaHMn
pecypcoB. A Tak kak B Moaenu Diff-Serv ncnonbsyetcsa HebonbLuoe, puK-
CUPOBaHHOE KOMMYECTBO K1acCoB 1 Tpaduk aboHEeHTOB pacnpenenseT-
csl Mo ob6LMM ovepeasMm, He TpebyeTcsl BbiICOKasi MPOU3BOANTENIbHOCTb
ceTeBoro obopynoBaHus.

10.5 WUHurerpupoeaHHoe obcnyxueanme IntServ

OTOT Noaxon ABUJICS OAHOM M3 NePBbIX NONbITOK kKomuTeTa IETF pas-
paboTaTb AENCTBEHHbIN MexaH3M obecrneyeHns kayecTsa 00CyXmBa-
Hu4 B IP-ceTax. [Ana Tpadurka peanbHOro BpeMeHn BBOAATCS ABa Kilacca
00OCNY>XMBaAHUSA: KOHTPOIMPYEMOI 3arpy3kn CeTU U rapaHTUPOBAHHOIO
obcnyXuBaHus.

Knaccy rapaHTupoBaHHOI0 06CyXX1MBaHUS NPeaoCTaBASETCS onpe-
OeNleHHas nonoca NponyckaHusl, a Takke rapaHTUPYTCSa 3adepXKa
B ONpenesieHHbIX Npeaenax n oOTCyTCTBUE NMOTEPb NPU NepPenosiHEHUN
oyepenen.

Knacc KoHTponmMpyemom 3arpy3km ceTn NOeHTUYeH TpaguuMoOHHOMY
noaxony «best effort», HO ypoBeHb Q0S a5 yxxe 06CyX1MBAaeMOro noTo-
Ka JaHHbIX OCTaeTCd HEN3MEHHbLIM NP yBENNYEHUN HArpy3kn B CETU.

OcCHOBHbIMM KOMNOHEHTaMU Moaenu IntServ aensaioTCca cuctema pe-
3epBUPOBaAHNSA PECYPCOB, CUCTEMA KOHTPOS A0CTYNa, KnaccmdbukaTtop
1 gucneTtyep ovepenent. Apxutektypa mogenn ndobpaxeHa Ha puc. 10.2.

Cneuudukaumsa notoka (flow specification) HyxxHa ans onpenenenus
HEO0HX0AMMOr0 YPOBHS KayecTBa 006CnyXXMBaHWSA NOTOKA.

Cuctema KOHTPOIA AOCTYNa, NOoJy4nB 3anpoc ceaHca CBs3n, B 3aBU-
CUMOCTW OT HaNM4Kns TpebyeMbiX PeCYPCOB, MO0 A0MyCcKaeT 3TOT 3anpoc
K OanbHelwen obpadoTke, nMbo gaeT oTkas. Knaccudukatop onpene-
nseT knacc obcnyXuBaHUs Ha OCHOBE coAepyXaHus nons npuoputeTa
B 3arosioBke. [lncnetyep onpenenset cnocod opraHn3auum u MexaHuam
obcnyxnBaHus odepean. Cnuctema pe3epBrUpoBaHns PECYPCOB UCMOJb-
3yeT crneuuasbHbli NPOTOKO CUrHanM3aunmn, KoTopbli CNyXnT ons 3a-

19. B.C. lonbawTenH
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npoca NpUIoKEHNEM HY>KHOIO EMY YPOBHS Ka4eCTBa 06CY>XKMBAHNS U ANS
KoopAanHaumm o6paboTkM 3TOro 3anpoca BCEMU YCTPOMCTBAMU CETU.
OTOMY NMPOTOKONY MOCBSLLEH crneayoLwmi naparpad.

Mpunoxexune ‘
Curnanusa- Curnanmsa-
uma RSVP uma RSVP
Mpouecc ‘ o Mpouecc - =
NoTok RSVP AsTOpM3a- MapLupy- J’ RSVP ABTOpU3a-
LSt NONb- Tsaums Lysi NOSb-

(rennbl 3oBarenen

30BaTenen

.| KoHTponb
pocTtyna

.| KoHTponb
poctyna

A\A

Knaccu-
dukaTop

A

Knaccu-
dukaTop

o
i

JAuvcnetyep oyepepei JAuvcnetyep oyepepei

Pa6o4yas cTaHums MapuipyTtusarop

Puc. 10.2 Mogens IntServ

10.6 TlpoTtokon pesepsupoBaHusi pecypcoe — RSVP

10.6.1 OOGLWMe NPUHUUNbI NPOTOKONA

Y100l 06ECNEUYUTb OOJIKHOE KaiyecTBO 00CNyXnBaHnsa Tpaduka pe-
4yeBbIX U BUOEOMNPUNOXEHWNI, HEOOXOANM MEXaHW3M, NO3BOJISIOLLMIA MPU-
NOXeHNsM MHPOPMMPOBaATb CETh O CBOUX TpeboBaHMsIX. Ha OCHOBE 3TOM
NHGOpPMaLMM CETb MOXET PeE3epPBUPOBaTL PECYPCHI AJ151 TOr0, HTOObI ra-
pPaHTUPOBAThL BhINOJSIHEHNE TPEOOBAHMIN K KA4ECTBY, UM OTKa3aTb Npu-
JNIOXEeHMI0, BbIHYXXAas ero nmbo nepecMoTpeTb TpeboBaHus, MMbo oTo-
XUTb CEaHC CBA3U. B ponn Takoro MexaHn3ma BbICTynaeT NPOTOKO pe-
3epBuposaHus pecypcoB RSVP (Resource Reservation Protocol).

Mpn ogHoagpecHoOW nepegaye NPOLLECC Pe3epPBUPOBAHUS BbIMNAANT
[0BOJILHO NPOCTO. MHOroaapecHas Xxe paccblfika genaeT 3agaqvy pesep-
BMPOBaHWS PECYPCOB ropasno 6onee CrnoxHon. MpunoxeHus, Ncnosb-
3yIOLMEe MHOMOaApPECHYK PaCChliKy, MOTYT reHepPUpPOBaTb OFPOMHbIE
ob6bembl Tpaduka, HanpuMep, B cllydae opraHnsaumm BUOeokoHpepeH-
LMK ¢ OONbLLOW paccpenoTO4YEHHOW FPynnoi y4acTHUKOB. OOHAKo B 3TOM
cnyyae CyLLEeCTBYIOT BOSMOXHOCTM 3HA4YNTENIbHOIO CHMXXEHMS Tpaduka.

Bo-nepBbIX, HEKOTOPbLIM Y4aCTHMKAM KOH(EPEHLMN B KaK1Me-To Nepuro-
Obl BDEMEHM MOXET 0Ka3aTbCA HEHYXXHOI AO0CTaBKa K HUM BCEX AaHHbIX
OT BCEX UICTOYHWNKOB — HANpUMep, y4acTHUK MOXET ObiTb 3aMHTEPEeCoBaH
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B MOJSIyYEHUM pevyeBoi MHGOPMaLMM N HE 3aUHTEPECOBAH B NOJTyYEHUN
BUAEOMHpOPMaALNN.

Bo-BTOpbIX, OKOHEYHOE 0O60PYAOBAHME HEKOTOPbIX YHACTHUKOB KOH-
depeHLn MOXET okasaTbCsl CNOCOOHbIM 0OpabaTbiBaTb TOJILKO YacCTb
nepenaBaemon nHpopmaummn. Hanpmumep, NOTOK BUAEOOAHHbLIX MOXET
COCTOSAATb U3 ABYX KOMMNOHEHTOB — GA30BOr0 N A0MNOSIHUTENIbHOIO, HYX-
HOro anis nonyyeHmsa 6onee BbLICOKOro kavyecTBa nsobpaxeHus. Obopy-
[OBaHKeE YacTu NoJSIb30BaTENEN MOXET HE UMETb [OCTATOUYHOM BbIYNCIIN-
TENbHOMN MOLLHOCTU AN 06paboTKM KOMMNOHEHTOB, 0OecneYymBaloLLmX
BbICOKOE paspeLlueHne, Unn MoxXeT ObITb MOAKIIIOYEHO K CETU Yepes Ka-
HaJ, He obnagaloLLMii He0H6X0AMMOM NPOMYCKHOM CMOCOOHOCThIO.

Mpouenypa pe3epBuUpoBaHNS PECYPCOB MO3BOJISET NPUIOKEHNAM
3apaHee onpenennTb, eCTb JIM B CETU BO3MOXHOCTb J0CTaBUTb MHOIMO-
aZipecHbl TpadurK BceM agpecaTam B NOSIHOM 00beMe, 1, ECIIN HYXHO,
MPUHATb PELLUEHME O AOCTaBKe OTAEIbHBIM NOJlydYaTesisiM yCeYeHHbIX BEp-
CUIN NOTOKOB.

RSVP — 870 NpoTOKON CUrHaNM3aumm, KOTopbln 06ecnevymBaeT pesep-
BMPOBaHMe PeCcypcoB 4Jis NpenocTaBiieHnd B IP-ceTax ycnyr amynsaumn
BblOe/NNeHHbIX KaHa/0B. npOTOKOJ'I no3BondeT cuctemam 3anpanBaThb,
HanpuMep: rapaHTMPOBaHHYIO MPOMYCKHYIO CMOCOBHOCTL TaKOro KaHa-
na, npeackasyemyto 3a4epXKy, MakCUMasibHbl ypOBEHb NoTepb. Ho pe-
3epBUPOBaHME BbIMONHAETCS NLLL B TOM Cllydae, eciiv umetoTcs Tpebye-
MbI€ PECYPCHhI.

B ocHoBe npoTtokona RSVP nexat Tpu KoMNoHeHTa:

® CceaHc CBsI3U, KOTOPbIN NOEHTUDULMPYETCS aapecoMm nosyyaTens AaH-
HbIX;

* crieungukaums rnoToka, Kotopas onpenensaeTt TpebyemMoe KayecTBo
00OCNYXNBAHUA U UCTONb3YeTCa Y3/1I0M CEeTU, YTOObl YCTAHOBUTL CO-
OTBETCTBYIOLLMIA PEXMM PabOoThl AMcneTYepa ouepeneii;

e cneunpukaums GuabTpa, onpegensoLlas Tun Tpaduka, ana obeny-
XVBaHWSA KOTOPOIro 3anpallmBaeTcs pecypc.

10.6.2 Mpouepnypa pesepBnpoBaHUA PECYpPCOB

OTnpaBuTesb AaHHbIX NepeaaeT Ha UHAMBUAYaSbHbI UKW FPYNNOBOWA
agpec nony4vatens coobuieHne Path, B KOTOPOM yKa3blBaeT XenaTesb-
Hble XapakTepucTUKK KadecTBa obCcnyxmneaHus Tpadurka — BEPXHIO
1 HUXKHIOKO MPaHMLLy NOJIOChI MPONYCKaHUS, BENNYMHY 3aePXKU 1 Bapua-
unun 3agepxkn. CooblueHne Path nepecbinaeTcs MapLupyTusaTtopamMmm
CeTN Mo HamnpaBJ/IEHMIO K Moy4aTesto AaHHbIX C UCMOSIb30BaHNEM TabauL,
MapLIpyTU3auum B yanax cetu. Kaxaplii MapLipyTnsaTop, noaaepXxusaro-
wmin npotokon RSVP, nony4ne coobLueHue Path, dukcupyeTt onpeneneH-
HbIl 3NEeMEHT «CTPYKTYpPbI NyTU» — aapec npeabiayLero MapLipyTn3aTo-
pa. Takum o6pas3om, B ceTu obpasyeTcs PUKCUPOBaHHbI MapLUpyT. [No-
CKOonbKy coobLueHns Path cogepxart Te Xe agpeca OTrpaBUTeNs U NoJy-
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yaTens, YTO 1 JaHHble, nakeTbl OyayT MapLUPYTU3MPOBATLCSH KOPPEKTHO
naxe yepes ceTeBble 06/1aCTH, He noaaepXxmpatoLme npotTokon RSVPR

CoobueHne Path ponxHoO HecTn B cebe WwabsioH AaHHbIX OTNpaBuTe-
nsa (Sender Template), onucbiBaloLWMiA TUM 3TUX AaHHbIX. LLIaGnoH crneun-
buumpyeT GUNLTP, KOTOPbLIN OTAENSET NakeTbl JAHHOMO OTNPaBnUTeNs oT
OPpYyrnx NnakeToB B Npeaenax ceccum (no IP-agpecy otnpaBuTens n, BO3-
MOXHO, o Homepy nopTta). Kpome Toro, coobuieHne Path ponxHo co-
nepxartb crneyndmrkaumio noToka gaHHbIX OTrpaBuTens Tspec, kotopas
onpenenseT XxapakTepucTukn aToro notoka. Cneumndurkauma Tspec mc-
nosnb3yeTcs, HTOObl NPeaoTBPATUTL N3OLITOYHOE PE3EPBUPOBAHME.

LLIaGnoH gaHHbIX OTNpaBUTENS UMEET TOT Xe dopmart, 4To U cneum-
dukaumsa dunsTpa B CO0bLLEHUAX RESV (CM. HUXE).

MpuvHaB coobLueHue Path, ero nonyyaTtens nepenaeT K MapLIpyTu3a-
TOpY, OT KOTOPOro NPULLIIO 3TO COOBOLIEHME (T.e. MO HaNpPaBIEeHWUIO K OT-
NnpaBuUTENIO), 3aNpocC PEe3epBMPOBaHNSA PECYPCOB — coobLLeHNne Resv. B no-
nonHeHune K nHpopmaumn Tspec, coobLeHne Resv coaepXuT cneumpm-
Kaumo 3anpoca (Rspec), B KOTOPOWN yKa3blBAIOTCS HYXHbIE MoJstydaTesto
napameTpbl KayecTBa 06CnyxmBaHus, 1 cneundbunkaumo dunstpa (filter-
spec), onpenensioLLyio, K KakumMm NakeTam CeCCm OTHOCUTCS AaHHas Npo-
uenypa (no IP-agpecy oTnpasuTens 1, BO3MOXHO, N0 HOMepY NopTa).

Korgoa nonyyaTenb AaHHbIX NepenaeT 3anpoc pe3epBupPoBaHns, OH
MOXET 3anpocuTb Nepenady eMy OTBETHOIO COO6LLEHMS, NOATBEPXaato-
LLIero pe3epBupoBaHne.

Mpw nonyyeHnn coobLeHns Resv Kax bl MapLLIPYyTM3aTop pe3epBu-
pyemMoro nytu, nogaepxveaioLmin npotokon RSVP, onpepenseT, npuem-
JIeM N1 3TOT 3anpoc, 4715 Yero BbINONHATCA ABe npouenypbl. C noMo-
b0 MEXAHN3MOB YMNpPaB/EHNa OOCTYNOM MPOBEPSETCH, UMEIOTCA N
Yy MapLupyT13aTtopa pecypchbl, Heobxoammble o Noaaep Kk 3anpatlm-
BAeEMOI0 KayecTBa 00CNy>XMBaHUS, a C MOMOLLbIO NpoLLeaypbl aBTopn3a-
unm nonb3oBatenen (policy control) — npaBoMepeH nn 3anpoc pe3epBut-
poBaHus pecypcoB. Ecnu 3anpoc He MOXET ObiTb YAOBIETBOPEH, Map-
LUpYTU3aToOP OTBEYAET Ha Hero coodLeHmnem o6 oLunodke.

Ecnu xe 3anpoc npuemnem, gaHHble o TpebyemMom ka4yecTBe 00Cy-
XMBaHMSA NOCTyNaloT Ans 06paboTky B COOTBETCTBYOLLME DYHKUNOHASb-
Hble 6n10kn (cnoco® o0bpaboTkm napameTpoB QOS MapLLIPYTM3aTOPOM
B NnpoTokone RSVP He onpeneneH), n MmapwpyTrusaTop nepensaet cood-
LeHne Resv cnepyoweMy (Haxoaawemycs 6amxe K OTNpaBUTESNIO AaH-
HbIX) MapLUpyTU3aTopy. 3TO coobLUeHne HeceT B cebe crneundukaumio
flowspec, conepallyio ABa Habopa napamMeTpPoB:

e «Rspec», KOTOpbI onpeaenseT xenarensHoe QoS,
e «Tspec», KOTOPbLIV ONUCbIBAET MHHOPMALMOHHbIM MOTOK.

BwmecTe flowspec v filterspec npenctaBnstoT cobon AeCcKpMnTop No-
TOKa, UCMNONb3YyEMbIN MaPLLUPYTU3aTOPOM A9 UOEHTUPUKALNN KAXKO0N
npoLenypbl pe3epBUPOBaHNA PECYPCOB.
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Korpa mapuipyTtusatop, 6anmxaiinii K MHULMaTopy NpoLenypbl pe-
3epBMpPOBaHUS, NOJy4YaeT coobLLEHME RESV 1 BLISICHAET, YTO 3anpoc Nnpu-
emMsieM, OH nepenaeT noaTeepxaaioLLee coobLLeHne nonyyaTesnto aH-
HbIX. [1pY rPynnoBoM pe3epBrpPOBaHN YHUTLIBAETCH TOT aKT, YTO B TOY-
Kax C/IMAHUS AepeBa 40CTaBKM HECKOJIbKO MOTOKOB, /15 KOTOPbLIX MPOU3-
BOAUTCS pe3epBMpOBaHME, CIMBAIOTCH B OAMH, Tak 4YTO MNOATBEPXAAl0-
Lwee coobLLeHe NnepeaeT MapLIPyTM3aTop, HAXOOALWMNNCS B TOYKE UX
CNNAHUS.

Mocne OKOHYaHWS BbILLEONMCAHHOM NPOoLLeaypbl €€ MHNLUMATOP Ha4u-
HaeT nepegaBaTth JaHHbIE U Ha UX NYTK K noJiydaTesnto OyaeTt obecnevyeHo
3apaHHoe QoS.

[nsa npocToi BbigeneHHo nuHum Tpedbyemoe QoS OyaeT nonyyeHo
C NMOMOLLbIO ANCNEeTYepa NakeToB B ApaiBepe YPOBHS 3BEHA AAHHbIX.
Ecnu TexHonornsa ypoBHS 3BeHa JaHHbIX NpeaycMaTtpuBaeT CBOU Cpen-
cTtBa ynpasnerHuns QoS, npotokon RSVP ponkeH cornacoBaTtb NoydYeHne
HY>XHOro QOS C 9TUM YPOBHEM.

OTMEeHUTb pe3epBrPOBAHNE MOXHO ABYMS MYTSMU — MPSIMO UIN KOC-
BeHHO. B nepBoM cniy4ae oTMeHa npoM3BoauTCcs No MHMumMaT1Bee oTnpa-
BUTENS U NOJTyHaTens C MOMOLLbIO crneumanbHbix coobLeHnin RSVP. Bo
BTOPOM CJly4yae pe3epBunpoBaHMe OTMEHSAETCS Mo Tanmepy, orpaHnym-
BaloLLEeMy CPOK CYLLEeCTBOBaHNS pe3epBUpPOBaHNS.

MpoTtokon RSVP noponepXxmBaeT ynyylleHHYI0 BEPCUI0 0aHONPOX0O-
HOro BapmaHTa anropmuTMa, n3BecTHoro noa HazeaHnem OPWA (One Path
With Advertising) (OPWA95). C nomouwbio OPWA ynpasnsiolme nakeThbl
RSVP, nepepaBaemMsble BOOIb MapLUPyTa, MOTYT OblTb MCNONb30BaHbI 415
nepeHoca AaHHbIX, KOTOPbIE MO3BONAIOT NpeackasbiBaTb QOS mapLupyTa
B LLEJIOM.

[ — o S VN N
Pa6ouast

Pa6oyas
cTaHums RSVP

&
m [T

: SE cTaHums RSVP

RSVP- (Monyyarens)
MapLpyT3aTop

l
L]

Pa6ouyas

Pa6ouyas
cTaHums RSVP

cTaHums RSVP

e

RSVP-mapuipytaarop RSVP-maplupyTusatop

[ ]

Pa6ouyasn craHumns RSVP ‘E Pa6ouas
(OTnpaswuTenb) cTaHuus RSVP

Puc. 10.3 Pe3epBupoBaHMe pecypcoB npu noMoLum npotokona RSVP
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C To4KkM 3peHus y3na cetn paboTta npotokona RSVP BbirnsaanT Tak:

1. MNonyyaTtenb BCTynaeT B rpynny MHOroaapecHoOn paccblfikm, OTnpas-
N9 COOTBETCTRYOLWEee coobLieHmne npotokona IGMP 6nnxanwemy
MapLIpyTM3aTopy;

2. OTtnpaBuTenb NepenaeT coobLLleHMe Mo aapecy rpynnbl;

3. Monyyatenb NnpuHuMaeT coobuieHne Path, noeHtTndunumpyoliee ot-
npaBuTens;

4. Tenepb nonyyatenb UMeeT MHPopMaLuo 06 0O6paTHOM NYTU U MOXET
0oTnpaBnsaTb coobLLeHne Resv ¢ aeckpuntopamm noToka;

5. Coo0buieHnsa Resv nepenatoTcs Mo ceTn OTrpaBUTENIO;
6. OTnpaBuTenb HAYMHAET Nepeaady AaHHbIX;
7. TlonyyaTenb Ha4YMHAET Nnepegady JaHHbIX.

HecmoTps Ha To, 4To NnpoTokon RSVP aBnseTcs BaXHbIM MHCTPYMEH-
TOM B apceHane cpencTs, obecnevymBaloLLnX rapaHTUPOBAHHOE Ka4yecT-
BO 0OCNY>XKMBaHUS, 3TOT MPOTOKOJ1 HE MOXET PELLUUTbL BCE NPOOIEMBbI, CBSI-
3aHHble ¢ Q0S. OCHOBHbIE HepocTaTkm NpoTokosa RSVP — 60bLwon 06b-
eM cny>xebHol nHdopmaumm 1 6onbluMEe 3aTpaTbl BDEMEHU HA OpraHu-
3aumo pe3epBUPOBaHUS.

MpoTtokon RSVP He pa3mellaeTcsa B KpynHOMacCLUTaOHbIX cpenax.
B nyywem cnyydae, MarmcTpasibHbI MapLupyTru3aTop UMeeT BO3MOXHOCTb
pes3epBnpoBaTb PECYPCHI AJ151 HECKOJIbKUX ThICSY NOTOKOB W YNPaB/siTh
oyvepensMn ons Kaxkgoro n3 HuX.

MpoTtokon RSVP paboTaeT ¢ naketamu I[P 1 He 3aTparnBaeT Cxem cxa-
TN, umknuyeckoro KoHTpons (CRCs) nnm paboTbl ¢ kKaapamm ypoBHS 3Be-
Ha gaHHbIX (Frame Relay, PPP, HDLC).

Hanpumep, npu ncnonb3osaHunu ans IP-tenedoHnn anropmtma Ko-
ampoBaHus pedn G.729, obecnedrBaloLLEero, ¢ y4eToOM CXaTus 3arosoBs-
koB RTP-nakeToB, nepenayvy peyn co CKopocTbio okosio 11 Kéut/c, B 060-
pyaosaHum Cisco no npoTtokony RSVP pesepBupyeTcs pecypc ¢ npony-
CKHOV cnocobHOCThIO 24 KOuT/c. Apyrmm cnoBamm, B KaHasne ¢ npony-
CKHOI cnocoOHOCTbI0 56 KOUT/C pa3pelleHo pesepBupoBaTh Pecypc
TONbKO AJ19 ABYX MOTOKOB CO CKOPOCTbIO 24 KOUT/C Kaxablii, faxe ecnu
nosioca NponyckaHnsa pacnonaraeTt Pecypcom AJis TPex NOTOKOB CO CKO-
pocTbto 11 K6uT/C kKaxabiii. HTobbl 060TH 3TO OrpaHNYeHne, MOXHO Npu-
MeHUTb cnenyowni npnemM. CpeacTeamm akcrlyaTauyMoOHHOMO ynpasne-
HUS PYHKUMOHanbHOMY 6510ky RSVP mapLupyTusaTopa coobllaeTcs, Ha-
npumep, 4TO KaHan ¢ pakTU4eCcKon Nnonocon nponyckaHus 56 Kéut/c
nmeeT, AKoObl, NPONyCckHY0 cnocodbHocTb 100 KOuT/Cc nyTo gonyckaeTcs
MCNOJIb30BaTb 414 Ppe3epBMpoBaHns 75% ero Nonockl nponyckaHus. Ta-
Ko «0ObMaH» paszpenTt npoTtokony RSVP pesepBmpoBaTh Mosiocy npo-
nyckaHus, KoTopas Heobxoayma s TPEX PeYEBLIX MOTOKOB, 3aKOAMPO-
BaHHbIX No anropntmy G.729. O4eBMaHO, 4TO NPU 3TOM €CTb ONMaCHOCTb
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neperpys3Kun KaHana ¢ peanbHol nonocomn 56 Kbut/c, ecnu cxaTtume 3aro-
noskoB RTP-nakeToB HE NpUMEHSETCS.

10.7 TexHonorus MPLS

TexHOoNnormg MHOronpPOTOKOJIbHOW KOMMYTauum rno metkam (MultiPro-
tocol Label Switching — MPLS), paspaboTtaHHast komuteToM IETF, siBu-
nacb pesynbratam CAUsSHUSA HECKOJIbKMX PA3HbIX MEXAHNU3MOB, TAKMX Kak
IP Switching (Ipsilon), Tag Switching (Cisco Systems), Aris (IBM) n Cell
Switch Router (Toshiba). B apxutektype MPLS cobpaHbl Hanbonee yoay-
Hble 3JIEMEHTbI BCEX YNOMSIHYTbIX MEXaHM3MOB, U Gnarogaps ycunmam
IETF n komnaHunin, 3aMHTEPECOBaHHbIX B CKOPELLIEM NMPOABMXKXEHNN 3TON
TEXHOJIOMMM Ha PbIHKE, OHa NpeBpartuiach B CTaHaapT Internet.

B 06bluHbIX IP-ceTsx noboi MapLupyTM3aTop, HaXOASALWMIACS Ha NyTH
cnefoBaHus NakeToB, aHaIM3MPYET 3aro/I0BOK KaXAoro naketa, 4toobl
OnpenenunTb, K KakoMy NOTOKY 3TOT NakeT OTHOCUTCS, 1 BbIGpaTh Hanpas-
JIeHne Ons ero nepecbUky K cneayoLemy MapLupytmsatopy. [Npu ncnonbs-
30BaHUKU TexHonorum MPLS cooTBeTCTBME MexXAay NakeToOM M MOTOKOM
yCTaHaBNMBaETCA OAMH pas, Ha Bxoae B ceTb MPLS. bonee To4HO, COOT-
BETCTBME YCTaHaBNMBAETCHA MEX/y NakeToM 1 TaK Ha3biBaeMbIM «KJlac-
COM 3KBMBaNIEHTHOCTU Nepeckinkm» FEC (Forwarding Equivalence Class);
kK ogHomy FEC oTHOCATCS makeTbl BCEX MOTOKOB, MyTU CNeA0BaHNS KOTO-
pbIX Yepes ceTb (Mn YacTb ceTu) coBnagatoT. C Toukn 3peHus Bbibopa
Onuxanwero MapLupyTmaatopa, K KOTOpoOMy UX HaJo nepecobinaTb, Bce
naketbl ogHoro FEC Hepasnnummebl. MNMakeTbl cHabXalTca MeTkaMy —
naeHTndrkaTtopaMmm HebobLLION N GUKCUPOBAHHOM ASINHbBI, KOTOPbIE
onpenensoT NPUHaANEXHOCTb KaX/A0ro naketa ToMy Uian MHOMY Knaccy
FEC. MeTka nMeeT fioKanbHOE 3Ha4YeHNE — OHa AeNCTBUTENbHA Ha y4acT-
Ke Mexay ABYMS COCeAHVMU MapLUpyTU3aTopamu, SBJSsCb UCXOASLLEN
mMeTkor onpeneneHHoro FEC aons ooHOro ns HUX 1 BXOAsLWen — Ans BTO-
poro. Bropoii mapwpytmnadaTtop, nepecbinas naket atoro FEC k cnepyto-
LeMy MapLupyTn3aTopy, CHabXaeT ero Apyroi MeTkon, kKoTopas naeH-
Tndunumpyet 10T Xe FEC Ha cnepyowem yyactke mapLwipyTa, 1 .4. Ta-
KM 06pasom, kaxabli FEC nmeeT CBOKO CUCTEMY METOK.

Mcnonb3oBaHue MeToK 3HaYUTENbHO YNpoLLaeT npoLeaypy nepechi-
KW NakeToB, Tak Kak MapLLpyTM3aTopbl 06pabaThbiBaloT HE BECb 3arosio-
BOK IP-nakeTa, a TOfIbKO MEeTKY, YTO 3aHUMAaeT 3HAYNTENbHO MEHbLLIE Bpe-
MEeHW.

Ha puc.10.4 noka3aHa, B ka4ecTBe npuMepa, npocrtenwas MPLS-ceTb,
cogepallasa MapLIpyTM3aTopbl ABYX TUMOB:

® norpaHunyHble mapwpyTtmndatopbl MPLS (Label Edge Routers — LER),
® TpaH3uTHble MaplpyTusaTtopbl MPLS (Label Switching Routers — LSR).

Mo oTHOwWweEHMIO K NIOOOMY NOTOKY NAKeTOB, NPOXOASLLEMY Yepes
MPLS-ceTb, oaviH LER sBnsieTcs BxoaHbIM, a Apyro LER — BbIXOOHBIM.
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OTnpasuTens

BxogHoi LER anannanpyeT 3arosioBOK NpuLLIEALLIErO N3BHE MakeTa, yC-
TaHaBnmBaeT, kakomy FEC oH npuHagnexmT, cHabXaeT 3TOT NakeT MeT-
KOW, KOTopas npuceBoeHa aaHHomy FEC, n nepechinaeT nakeT K COOTBET-
cteyowemy LSR. Janee, npoinas, B o6LIEM Clydae, Yepes3 HECKOJbKO
LSR, nakeTt nonagaeT k BbixoaHOMY LER, KoTOpbIli yoanseT ns nakerta
MeTKy, aHanM3npyeT 3arofIoBOK MakeTa 1 HamnpasisieT ero K agpecary,
Haxoasuemycs BHe MPLS-ceTn.

Monyyatens

KommyTupyemsliii no MeTkam TpakT
(Label Switch Path)

MorpaHuyHele y4acTku ceTu

Puc. 10.4 Cetb, nocTpoeHHas Ha 6a3e TexHonornn MPLS

MocnenosatenbHocTs (LER_,LSR,, ..., LSR ,LER_ ) ™MapuwpyTusaTo-
pOB, Yepes3 KOTOpPble NPOXOAAT NMakeTbl, NpuHaanexatwme ogHomy FEC,
obpaszyeT BMPTYyasibHbIi KOMMYTUPYEMBbIA MO MeTkam TpakT LSP (Label
Switched Path). Tak kak oauH 1 ToT e LER ans ogHmMx NnOTOKOB SABNSIETCA
BXOAHbIM, a NS APYrnX — BbIXOAHbIM, B ceTu, coagepxalien N LER, B npo-
ctenwem cnydae moxeTt cyuiecteoBaTb N(N-1) FEC 1, cooTBeTCTBEHHO,
N(N-1) LSP.

3ameTuM, 0gHaKko, YTO NOTOKM NakeToB 13 pa3Hbix FEC, npuxoaswme
K ogHOMY BbixogHOMY LER oT pa3Hbix BxogHbIx LER, MoryT B kakux-T1o LSR
cnmBaTbcs B 60s1ee MOLLHbIE MOTOKU, KaXAbl U3 KOTOPbIX 06pa3yeT HO-
BbiIli FEC co cBoeli cuctemoi MeTok. Bo3aMoXHO 1 obpaTHoe, TO eCTb Fpyn-
na NoTOKOB MOXET UATU 00 HeKOoToporo LSR no obuemMy MapLupyTy u,
cnenoBaTenbHO, NpuHaaiexaTb ogHoMy 1 ToMy xe FEC, a 3atem pas-
BETBUTLCS, U TOraa kaxaas BeTeb 6yaeT umeTb cBont FEC (co cBoeli cuc-
TemMol MeTok). Kpome Toro, cyuecTByeT BO3MOXHOCTb 06pa3oBaHms
BHYTPW HEKOTOPOro LSP 04HOro nnm HeCKONbKNX BIOXXEHHbIX B Hero LSP
(Tak Ha3biBaeMbIx LSP-TyHHenewn).

To 06CTOATENBCTBO, YTO CUCTEMA METOK, NMPUCBaKBAEMbIX NMAKETY, MO-
XEeT U3MEHSATbCS, MPUBOANT K 0OPa30BaHNIO Tak HA3bIBAEMOT O «CTeka Me-
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TOoKk». [Mpn nepexone notoka naketos B gpyron FEC, meTtka HoBoro FEC
nomeLaeTcs nosepx MeTku npexHero FEC v ncnonb3yeTcs oisi KoMmyTa-
LMK, a NPEXHSI MeTKa COXPaHSETCS Mo, Hel, HO He UCMONb3yeTCcs A0 Tex
rnop, noka He BoccTaHoBUTCA npexHuit FEC. AcHo, uto ecnu FEC naketa
MEHSIETCH HECKOJIbKO Pas, B CTEKE HaKarnanBaeTCs HECKOJIbKO METOK.

Bce 510, C 04HOV CTOPOHBI, AEMOHCTPUPYET, HACKOJIbKO LLIMPOKN BO3-
MoxHocTn MPLS B YacTu pacnpeneneHns pecypcoB CETU NP ee NMpoekK-
TUPOBAHUM U B 4aCTU UX ONEPaATMBHOIO NnepepacnpeneneHns npm aKc-
nayaTaumn, HO, C OPYro CTOPOHbI, NPeabsBAsieT HeNnpocThlie TpeboBa-
HUS K CPeacTBaMm, C MOMOLLbIO KOTOPbIX yCTAHABIMBAETCSA COOTBETCTBME
«FEC-meTka» B kaxxaom LER 1 LSR ceTn.

MTak, MmeTka, noMmellaemMas B HEKOTOpbI nakeT, npeactasnsaeT FEC,
K KOTOPOMY 3TOT nakeT oTHocuTcs. Kak npaBmno, OTHECEHME nakeTa K on-
peneneHHoMy Knaccy Npon3BOANTCS HA2 OCHOBE CETEBOI0 aapeca nosy-
yarens. MeTka MOXET ObITb MOMELLLEHA B NaKeT pasHbiMK criocobamm —
BMNMCbIBATbCS B CrieumasbHbll 3arofoBoK, «BCTaBNAEMbI» NMO0 MeXay
3aroJioBKamMm YPOBHS 3BeHa AaHHbIX M CETEBOro YpOBHS, MO0 B CBOOO/ -
HO€E 1 OOCTYMHOE NOoJie 3aroyloBka Kakoro-To 04HOro 13 3TUX ABYX YPOB-
Hel, ecnu TakoBoe nmeeTcs. B niobom criydae 3ToT cneumanbHblii 3aro-
JIOBOK COOEPXKMT NOoSe, Kyaa 3anncbiBaeTcs 3Ha4YeHNE METKU, M HECKOSb-
KO CNyXebOHbIX Nonei, cpeam KOTopbIX UMeeTCs 1 TO, KOTOpOoe npeacTas-
NseT 0coObIfi MHTEPEC C TOYKN 3PEeHUa AaHHOW rmaBbl — nosne QoS (Tpu
ouTa, T.. 40 BOCbMW KJ1ACCOB Ka4e€CTBa 00CNY>XUBAHUS).

MeTkun ansa kaxaoro FEC Bcerna Ha3zHavalTCs «CHU3Y», TO eCTb INOO
BbIxogHbIM LER, nnbo Tem LSR, koTophili aenaetcs ans atoro FEC «Hux-
HUM>» (pacnonoXeHHbIM BnvXxe K agpecaTty), U pacnpenenstoTcs UM no
TEM MapLLpyTU3aTopam, KOTOPbIE PACMOIOXEHbI «BbllLe» (OnXe K OT-
npaBuUTESIO).

PacnpeneneHne METOK MOXET ObITb HE3ABMCUMbIM UV YNOPSA0HEH-
HbiM. B nepBom cny4ae LSR moxeT yBeaomMuTb BoillecToawmn LSR
0 npuBaske meTkn kK FEC eLle o0 Toro, kak nosy4mT HPOopMaLLmio 0 npu-
BA3Ke «MmeTka-FEC» OoT HuxecTosero mapLwpyrtusatopa. Bo BTopom
cnyyae BbiCblaTb NOA0OHOE YBEAOMIIEHME pa3peLlaeTcs TOJbKO Nocne
MOJIyYEeHNS TakKUX CBEAEHUN «CHU3Y». MeTKM MOryT BblAaBaTbCs HUXKHUM
MapLUpyTM3aTOPOM Kak Mo COBCTBEHHOM MHULMATUBE, TaK U MO 3anpo-
Cy BepxHero. HakoHeL, BO3MOXeH «nbepanbHblii» Nan «KOHCEPBATUB-
HbI» PEXNM pacnpegeneHns MeTok. B nubepanbHOM pexume HUKHUIN
LSR paspgaet meTku BbiLLeCTOAWMM LSR, Kak UMEKLWWM C HUM MPSMYIO
CB$13b, TaK U AOCTYMHbIM NLLb Yepe3 NpomMexyTodHble LSR. B KOHcep-
BaTUBHOM pexunmMe BbllecTosAwmin LSR 06g3aH NpuHATbL METKY, ecnv ee
BblJaeT CMeXHbIi LSR, HO MOXeT oTka3aTbCsl OT METKU, NpuLleaLlen
K HEMY TPAH3UTOM.
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Kak y>xe oTMevanock, MeTka A0/KHA OblTb YHUKANIbHOW AL 1S Ka-
x40 napbl cmexHbix LSR. MNoaTomMy ogHa 1 Ta xe meTka B ntobom LSR
MOXET ObITb CBsI3aHa ¢ Heckonbkumm FEC, ecnu pasHbim FEC npuHaane-
XaT nakeTbl, nayLime oT pasHbiX MapLUPYyTU3aTOPOB, N UMEEeTCS BO3MOX-
HOCTb ONPeaennTb, OT KOTOPOIro U3 HUX MPULLIEN NAKET C AAHHON METKOA.
B cBS131 C 9TUM 06CTOATENBCTBOM BEPOSATHOCTb TOMO, YTO MPOCTPAHCTBO
MeTOokK OyaeT ncyepnaHo, o4eHb Mana.

Lna pacnpeneneHns METOK MOXET UCMOJIb30BaTbLCSA MO0 cneuyanb-
HbIn npoTokon LDP (Label Distribution Protocol), nn6o moanduumpoBaH-
Has BEpPCUS OQHOMO U3 CYLLECTBYIOLLMX MPOTOKO/IOB CUrHanm3auumn (Ha-
npumep, npotokona RSVP).

Kaxnabihi LSR comepXxut Tabnuuy, KoTtopass CTaBUT B COOTBETCTBME
rnape BesnYnH «BXOOAHOW MHTepdenc, Bxoasias MeTka» napy BENUYMH
«BbIXOHOW NHTEpPdENC, ncxoasaiias meTka». Nony4ms nakeT, LSR onpe-
OEensieT st HEro BbIXOAHOM MHTEPdENC (N0 BXOASLLEN METKE 1 MO HOME-
py nHtepdeiica, kyoa naket noctynun). Bxogsauwasa meTka 3ameHaeTcs
NCXOAsLLEeNn (3anncaHHOM B COOTBETCTBYIOLLEM MoJie Tabnuupl), 1 NakeT
nepecsbinaetcs Kk cnenyouwemy LSR. Bes onepaunsa TpebyeT nuLlb 0gHO-
pPa30BoOV MOAEHTUPUKALMN 3HAYEHNI B MONSAX OAHOM CTPOKU Tabnuupl 1 3a-
HMMaEeT ropasao MeHblUe BPEMEHU, YeM cpaBHeHme IP-agpeca oTnpa-
BUTENS C aapecHbIM NpedrKCcoM B Tabnmue MapLipyToB Npy Tpaamum-
OHHOV MapLLIpyTM3aLmn.

MPLS npenycmaTtpusaeT aga cnocoba nepechbinkm nakeTos. MNpuv oa-
HOM crocobe Kaxxaplii MapLLUpyTM3aTop BbiIOMpaeT CneayoLni y4acTok
MapLupyTa caMOCTOATENbHO, a NPY OPYroM 3apaHee 3aJaeTcs Lenoyka
MapLUPYyTN3aTOPOB, YePE3 KOTOPbIE A0/IKEH NPONTU NakeT. BTopow cno-
€00 OCHOBAH Ha TOM, YTO MapLUPyTM3aTOpPbl HA MYTU CNeaoBaHNS Nake-
Ta OEeNCTBYIOT B COOTBETCTBUM C MHCTPYKUMSIMUA, MOSTYYHEHHBIMU OT O~
Horo n3 LSR gaHHoro LSP (06bI4HO — OT HUXHEro, 4To NO3BOJISET CO-
BMECTUTb MPOoLeaypyY «pasgadm» 3TUX MHCTPYKLUMIA C NpoLenypon pac-
npeneneHns MeTok).

[MockoNbKy NPUHAANEXHOCTb NakeToB TOMy Ui nHomy FEC onpepge-
ngeTca He Tonbko IP-agpecom, HO 1 OpyruMu napameTpamMmuy, HeTPyaHO
OpraHn3oBaThb pasHble LSP onis noTokoB NakeToB, NpeabaBAaoWmx pas-
Hble TpeboBaHus kK QoS. Kaxapii FEC o6pabaTtbiBaeTcst OTAENBHO OT OC-
TaJIbHbIX — HE TOJIbKO B TOM CMbICJ1E, YTO AJ151 Hero obpasyeTcs cBoi LSP,
HO 1 B CMbICJ1e A0CTyna K 00LLMM pecypcam (Nnonoce rnponyckaHms kaHa-
na, 6ydepHomMy npocTpaHcTBy). Noatomy TexHonorus MPLS nossonset
o4eHb 3 PeKTUBHO NoaaepxmneaTtb Tpedyemoe QoS, codbnogasn npeanoc-
TaBJIEHHbIE NONb30BATENIO rapaHTUm.

KoHe4yHOo, NnoaoOHbI pe3ynbTaT yaaeTcsa NnojlydynTb U B 0ObIYHbIX
IP-ceTsx, HO pelueHne Ha 6a3e MPLS npolie 1 ropasgo nydile macluta-
oupyeTcs.
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10.8 O6cnyxusaHue ouepepen

AnroputMbl 06CyXXMBaHUA oYepenen rno3BoNaloT NpeaocTaBnATb
pasHbIl ypoBeHb Q0S TpaduKy pasHbix knaccoB. OObIYHO NCMONb3YyeTCs
HECKObKO o4yepenen, kaxaasa n3 KoTopblxX 3aHMMaeTCcsa naketamm ¢ on-
peneneHHbIM npuoputeToM. TpebyeTcsl, HTOObl BbICOKOMPUOPUTETHLIN
Tpaduk obpabdaTbiBasNCA C MUHUMASIbHOMN 3a20ePXKOMN, HO NPu 3TOM He
3aHMMar BCO NOJ1I0CY NPOMyCKaHus, U 4ToObl Tpad UK KaXKa0ro U3 octaslb-
HbIX TUNOB 06pabaTbiBaNCA B COOTBETCTBUN C €r0 MPUOPUTETOM.

O6cnyxuBaHuMe ovepenen BkitovaeT B ceds anropuTmbi:
® OpraHMsauuu odepenu;
e 06paboTkn oyepenei.

10.8.1 AnroputmMbl OpraHusauuu ouyepenm

CyuwecTByeT ABa OCHOBHbIX airOPUTMa OpraHmnsaunm odyepeau:
Tail Drop n Random Early Detection.

10.8.1.1 Anropwutm Tail Drop

MpuHUMN anropmT™Ma NPoCT — 334aEeTCA MakKCUMalbHbIN pa3mep ove-
peau (B nakeTax unm B 6anTax), BHOBb NPUObIBAIOLLMIA NakeT NOMeLLaeT-
CS1 B KOHeL, o4epeau, a ecnuv o4epenb yxe rnosHa — otbpacbiBaeTcs.

OpHako npu ucnonb3oBaHum npoTtokona TCP, koraa nakeTbl HAYNHA-
0T TepaTbes, Mmoaynn TCP B pabo4ymx CTaHUMSIX peLlatoT, 4TO B CETU ne-
perpyska u 3ameansioT nepenady naketos. MNpu 3anonHeHHoM ovepeamn
BO3MOXHbI Clly4an, Koraa HeCKObKO CO0BLLEHNI oTOpackiBalOTCA ApYr
3a ApyroM — B pe3ynbraTte Lenblii psa NpunoXeHuin pelunT 3aMeninTb
nepepady. 3aTemM NpUIOXeHNs Ha4YHYT 30HAMPOBATbL CETb, YTOOLI Onpe-
0ennTb, HACKOIbKO OHa 3arpyXxeHa, 1 6ykBasibHO Yepes3 HeCKOJIbKO ce-
KYH/Z, BO30OHOBST nepenayy B NpexHeM TEMME, HYTO ONsATb NPUBEAET K Mo-
TepsiM COOOLLIEHMIA.

B HEKOTOPbLIX CUTyaUUSX OaHHbIA anropuTtM MOXET Bbi3BaTb Tak Ha-
3biBaeMbln apdekT «okayTa» (lock-out). 3TO NnpomcxoguT B TEX Cnyya-
X, Korga o4yepenb MOHOMOMM3UPYET NMOO O0AuH NMOTOK NakeToB, NMbOo
HECKOJIbKO NMOTOKOB, CJ/TyHanHO Ui Mo HEOOXOANMOCTN CUHXPOHN3NPO-
BaHHbIX (HanpumMep, NOTOKOB, HECYLLMX N300paxeHne u ero 3ByKoBoe
COMPOBOXAEHME), 4YTO NPENATCTBYET NonagaHuio B o4epeab NakeToB
OCTaJIbHbIX MOTOKOB.

Anroputm Tail Drop npnBogmT K TOMY, 4TO O4eEpenm OKa3biBalOTCS 3a-
MOJSIHEHHBIMU (MW NOYTU 3AMNOJIHEHHBLIMUW) B TEYEHWE OJIUTENIBbHOMO Mne-
puona BpemMeHu. Tak NponcxoauT, MOCKOJIbKY afirOPUTM CUTHaANIM3npyeT
TOJIBKO O TOM, 4TO o4epeb NosHa. bonblon pasmep ovyepenen CuinbHO
yBEeMYMBaAET BPEeMs JOCTaBKW NakeTa oT O4HOW paboyelr CTaHLmMn K Apy-
rov. MoaTtomy xenatenbHO, YTOObI CPeaHUIN pa3Mep ovyepenen B Map-
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LpyTn3aTopax Obin HeBenuk. C Apyro CTOPOHbI, U3BECTHO, Y4TO TpaduK
B CETU, Kak NpaBuIo, HepaBHOMEPEH, U MO3TOMY MapLLPYTU3aTop A0-
XEH MMeTb bydep, pazmep KOTOPOro A0CTATO4EH AJ1s TOro, YTOObI «aMop-
TN3MpPOBaTb» HEPAaBHOMEPHOCTb TpaduKa.

MmMeloTcsa anbTepHaTUBHBIE aNropuUTMbl OTOpackiBaHUS NakeToB: Ran-
dom Drop (oTbpachkiBaHue cry4aiiHo BbibpaHHOro) 1 Drop from Front (oT-
OpacbiBaHue nepsoro). MNpuHumn padoTsl anroputma Random Drop no-
HATEH U3 ero HasBaHus. NMpn 3anonHeHn odyepeam otTbpachbiBaeTcs He
nakeT, NpuweaLLmnii NOCNeaHNM, a NMakeT, BbIbMpaeMblii 3 ouepeau Cny-
yainHo. Tako anropmUT™M NpeabsBnsaeT 00s1ee BbICOKNE TPeOOBaHNS K Bbl-
YNCNNTENBbHBIM PECYPCaM MapLUpyTU3aTopa, NOCKOJIbKY OH NPON3BOANT
C o4yepenbio bonee crnoxHele onepaunn. Anroputm Drop from Front oT-
OpachbiBaeT NakeT, CTOALWMIA B o4epeamn nepbiM. [OMUMO 3HAYNTESNTbHO-
rO CHUXEHUS BEPOSITHOCTU «JioKayTa», 3TOT alifOPUTM BbIrOAHO OTn4a-
etca oT anroputMma Tail Drop Tem, 4TO NpY UCNOAbL30BaHUKM NMPOTOKONA
TCP paboyas cTaHUMS paHbLLie y3HAaeT O Neperpyske B CeTU U, COOTBET-
CTBEHHO, paHbLLIE CHUXAET CKOPOCTb Nepeaaym nakeTos.

10.8.1.2 Anroputm Random Early Detection (RED)

CyTb anroputma B TOM, Y4TO KOrAa pa3mep o4yepeam NpesbiLaeT HEKO-
TOPOE NOPOroBOE 3HaYeHMe, NPMObIBAIOLLMIA NakeT 0TOpachiBaeTCs C Be-
POSITHOCTBIO, 3aBUCSLLEN OT TOr0, HACKOJIbKO MPEBbILLEH YCTAHOB/IEHHbIN
nopor. O6bIYHO NpenycMaTpMBaeTCs ABa MOPOroBbix 3HavyeHus. Korpa
OJIMHa o4epeam NepexoamT 3a NepBblii Nopor, BEPOSTHOCTL OTOpachIBa-
HUS NakeTa NMnHenHo Bo3pacTtaeT oT 0 (y nepsoro nopora) oo 1 (y BTopo-
ro nopora). [MofsoxeHne BTOPOro nopora BelbrMpaeTcs C TakKMM pacyeTomM,
4yTOObl B OCTaBLUEMCS MOCJIE HErO «XBOCTE» O4Eepean MOr NMOMeCTUTLCS
nakeT, AJIMHa KOTOPOro HECKOJbKO MPeBbILLaeT cpeaHoio. o mepe npu-
ONVXKEeHNS ANVHBI 04epeay KO BTOPOMY NMopory, pacTeT BEPOATHOCTL TOr0,
4TO NPUBLIBLLMIA NakeT OyaeT OTOPOLLEH B CBA3M C TEM, 4YTO OH HE yMe-
LLaeTCcs B o4epean (HECMOTPS Ha HaNnyme «XxBocTa»), Npm 3TOM NakeThbl
fosblUero paamepa MMetoT 60oJiblLle LAHCOB ObiTb OTOPOLLEHHLIMU, YEM
nakeTbl MEHbLLEro pa3mepa.

Mpu maneix pa3amepax odyepeneit meton RED 6onee addeKTUBEH, HEM
opyrne metoapl. OH Takke 605iee yCTOMYMB K Tpaduky, MMetoLemMy
«B3PbIBHOM» XapakTep.

10.8.2 Anroputmbl 06paboOTKu ouepenei

AnroputmMbl 06paboTkM oHepener CoCTaBnsaoT O4HY N3 OCHOB Mexa-
HNU3MOB 0OecneYeHns rapaHTUPOBaHHOIO Ka4ecTBa 0OCNY>XXMBAHUS B Ce-
TEBbIX 3/IeMEHTaXx.

PasHble anropuUTMbl HaLENeHbl Ha peLleHne pasHbIX 3a4a4 U No-pas-
HOMY BO3[€CTBYET Ha KAa4eCTBO 0OCTYXMBaHMA CETbIO Tpadurka pasHbIX
TMNOB. TeM He MeHee, BO3MOXHO M KOMBUHNPOBaAHHOE MPUMEHEHME He-
CKOJIbKUX anropUTMOB.
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10.8.2.1 Crtparterusa FIFO

Anroputm obcnyxmBaHus odepepnei Firstin, FirstOut (FIFO), Takxke
HasbiBaemMbllt First Come First Served sBnseTtcs cambiM NpocTbiM. [Nake-
Thl 06CNYXXMBAKOTCA B MOPSAKE NOCTYNneHns 6e3 kakor-nmbo cneunanb-

HOI 06PaboTKM.

Puc. 10.5 Ouepegap FIFO

Takasa cxema npuemnemMa, eCnm UCXoOAaLLmii KaHan MMeeT J0CTaTOYHO
6onblLuyo cBOOOAHYIO nosiocy nponyckaHus. Anroputm FIFO oTHocuTCS
K Tak Ha3blBaeMbIM HEPABHOMPAaBHbIM CXeMaM 00CYXVBaHMA oYepenei,
TakK Kak Mpu ero UCNoJib30BaHNN OAHM NOTOKW MOTYT AOMUHUPOBATL Haf,
OPYyruMimn 1 3axBaTbiBaTb HECNPaBeaMBO OOJIbLLYIO YaCTb NOJIOChI NPO-
nyckaHus. B cBA3M C 9TUM NPUMEHSIOTCS PaBHOMPaBHbIE CXEeMbl 00Cy-
XUBaHMA, NpeaycMaTpUBaloLLMe BblAgNeHNE KaXa0MYy NOTOKY OTAENIbHO-
ro 6ydepa 1 paBHOMepHoe pasaeneHne nosioChbl NMPOMNYyCKaHUS MeXxay
pasHbIMU oYepeasaMin.

10.8.2.2 Ouepepp c npuopuTeTamMmu

Ouepeab ¢ npuoputetamm (Priority Queuing) — 910 anropuTtm, npwm
KOTOPOM Heckosibko o4vepenen FIFO (MoryT ncnonb3oBaTbCs anropuT-
Mbl Tail Drop, RED v T.4.) 06pa3sytoT ogHy cuctemy odepenei. B cnyyae
NPOCTENLLEro NPUOPUTETHOIO 0OCNYXXMBAHUA TpaduK onpeaeneHHbIX
KaccoB MMeeT 6e3yCNIOBHOE NPENMYLLIECTBO Nepes TpadrKoM Opyrmnx
knaccoB. Hanpumep, ecnu Bce IPX-nakeTbl MetoT 6onee BbICOKMIA Npu-
opuTeT, 4eM IP-nakeTbl, TO KakoBa Obl HX Oblna LEHHOCTb IP gaHHbIX, IPX
[aHHble OyayT MMETb NePBOOYEPEOHO MPUOPUTET NPK pasaene oocTyn-
HOW nonockl. Takon anropuTM rapaHTMpyeT CBOEBPEMEHHYIKO JOCTaBKY
Wb Hanbonee NpUBUAErMPOBaHHOIO Tpaduka.

Vo Ve L f

Puc. 10.6 Ouepenu c npuoputeTamm

HasHaueHune pa3HbIM MOTOKaM HECKOJIbKMX Pa3HbIX MPMOPUTETOB NPO-
M3BOAMTCS MO PSAy NPU3HAKOB, TakMX Kak MCTOYHUK U afpecaTt nakeTa,
TPaAHCMOPTHbLIM NPOTOKOJ, HOMeP nopTa. lNakeT Kaxaoro noToka nomMme-
LaeTcs B o4epeab, MMEIOLLYIO COOTBETCTBYIOLLMIA MPUOPUTET.
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XoTa Tpaduk 6onee BbICOKOro NpruopuTeTa nosy4aeT iydiee obcny-
XMBaHWE, 4eM OH MOT Obl MONYYNTb NPU Mcnonb3oBaHun FIFO, HekoTo-
pble GyHOaMeHTasbHble MPOBEMbI OCTAOTCS HEPeLLEeHHbIMU. Hanpumep,
ecnu ucnonb3ytotcs odepenm Tail Drop, To ocTaloTcs NpobaemMbl 60b-
LWNX 3aePXeEK, «okayTa» U T.4. HekoTopble NpuknagHbie NporpamMmbl
NbITAIOTCS NCNOJIb30BaTb BECb AOCTYMNHbIM pecypc. Ecnu nm npepoctas-
JNleHa Hanbonee NpMopuTeTHasa o4epenb, TO o4epenm C HU3KUM NPUopu-
TeToM ByayT 6/10KMPOBaHbI B TEYEHWE ASIUTENBHOIO BPEMEHU, UK Xe
HNU3KOMPUOPUTETHbLIN TPadUK BCTPETUT HACTOJIbKO BONbLUYIO 3a4EePXKY
B pe3ynbTaTe C/efoBaHus Mo OKPYXXHOMY MyTu, 4TO CTaHeT Gecnones-
HbIM. OTO MOXET NPUBECTU K NPEKPALLEHNIO MEHEE NPUOPUTETHBIX Ce-
@HCOB CBS13M UMK, MO KPanHen Mepe, caenaeTt ux NnpakTMieckn Henpu-
rogHbIMK,

10.8.2.3 Class-Based Queuing (CBQ)

Mpn ncnonb3oBaHMM 3TOro MexaHnama TpadrKy onpeneneHHbIX knac-
COB rapaHTmpyeTcs Tpebyemas CKOPOCTb Nnepenaym, a OcTaBLUMINCA pe-
CYpC pacnpegensieTcsa Mexay octasibHbIMU kiaccamun. Hanpumep, agMmn-
HUCTpaToOp MOXeT 3ape3epBupoBaTb 50% MONOChLI NPONyckaHus ans
SNA-Tpaduka, a apyrne 50% pasnennTtb Mexay oCTanbHbIMW NPOTOKO-
namu, Takumm kak IP n IPX.

O6paboTka ovyepenen no anroputmy Class-Based Queuing, CBQ
npegnonaraeTt, 4To Tpaduk AennTca Ha knaccel. OnpegeneHne knacca
Tpaduka B 3HAYUTENLHOM CTENEeHU NPOoM3BOoJbLHO. Knacc MoXeT npef-
CTaBNATb BECb TPAPUK, MPOXOAALLMIA Yepes AaHHbIV MHTepdelc, Tpaduk
onpeaeneHHbIX MPUAoXeHun, Tpaduk, HanpaBnEeHHbIV K 3a4aHHOMY NoA-
MHOXEeCTBY nosy4aTtenemn, Tpadurk C Ka4eCTBOM YCNYT, rapaHTUPOBaHHbLIM
npoTtokonom RSVP. Kaxabl knacc nmeeT COOCTBEHHYIO o4epeapb, U eMy
rapaHTMpyeTCsl, Mo KpanHe Mmepe, HEKOTOpPas 4,015 MPOMNyCKHOM cnocob-
HOCTWM KaHana. [paneep nHtepderica ob6xoamT BCe o4yepeamn no Kpyry
M nepegaeT HEKOTOPOE KOIMYECTBO NAKeTOB N3 Kaxaon ovepean. Ecan
Kakor-1mbo Knacc He ncyepnbiBaeT NpeoCTaBeHHbI eMy IMMUT NPO-
NMYCKHOWM CNOCOBHOCTK, TO A0J151 MOJI0CHI NPONYyCKaHWs, BblaensemMas Ka-
XXO0MY U3 OCTasIbHbIX KNacCcoB, NPONOPLMOHANBEHO YBEANYNBAETCS.

Anroputm CBQ ncnonb3yeT nepapxmyeckyto OpraHn3aumio KiaccoB.
Hanpumep, B KOPropaTUBHOM CETU Mepapxma MOXeT BbIMMAOETb Tak, Kak
nokasaHo Ha puc.10.7. Npu pasgeneHn HegoncnoIb30BaHHOIO KEM-TO
pecypca knacchl, NpyuHaafiexatiye Tol Xe BETBU AepeBa, UMeoT NepBo-
o4yepenHOoV NPUOPUTET.

Kak v B npeapiayLlem cnyyae, ncnonbaytotcs odepeaun FIFO, cneno-
BaTesbHO, AJ19 MOTOKOB, Pa3feNdowWwmx OgHY o4epeab, OCTaloTCs Npo-
6nemsl, npucywme FIFO, HO rapaHTMpyeTCcs HEKOTOPas cCnpaBenMBOCTb
pacnpeneneHuns pecypcoB B ceTu MeXay pasHbiMu odepeasmu. Kpome
TOro, B OT/IM4Me OT NPUOPUTETHOro obcnyxmusaHms, CBQ He ponyckaeT
ONOKMPOBKN 04epeam 1 AaeT BO3MOXHOCTb YYNTbIBATb MCMOJIb30BaHNE
CeTu pa3HbIMK KNnaccamum.
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Puc. 10.7 WMepapxusa knaccoBs npu ncnonb3oBaHun anropntma CDQ
10.8.2.4 B3BelleHHble o4yepenm

Ecnu Heobxoammo obecnedunTb AJ1s BCeX MOTOKOB NOCTOSAHHOE BPeMsl
3a0epXKn, N He TpebyeTcs pe3epBUpOBaHME NOIOCHI MPOMYCKaHWS, TO
MOXHO Bocnosnb3oBaTbes anroputmom Weighted Fair Queuing.

L b L @ NG
\i\ —

\

Puc. 10.8 BaBelleHHble o4yepean

B3BelueHHasn cnpaesennmneas odepenb (Weighted Fair Queuing, WFQ)
SABNISIETCH YaCTHbIM ciydaemM CBQ, koraa kaxaoMy KiiacCcy COOTBETCTBYIOT
cBorinotok (TCP-ceaHc nT.4.). Kak n B cnydyae CBQ, kaxxgomy knaccy WFQ
oTBoauTCA ogHa odepenb FIFO n rapaHTnpyeTca HekoTopas YacTb NPomny-
CKHOW cnocoBHOCTM KaHana, B COOTBETCTBUM C BECOBLIM KO3(DDULMNEH-
TOM NoTokKa. Ecnm HeKOTOpble MOTOKN HE UCMONb3YIOT NPEefOCTaBIEHHYIO
VIM MOJIOCY NPOMYCKAaHWS MOSIHOCTLIO, TO APYr1e NOTOKN COOTBETCTBEHHO
YBENMYMBAIOT CBOIO A0SI0. Tak Kak B JAHHOM Cliyyae Kax bl Kinacc — 3T0
OTOEbHbIN MOTOK, TO raPaHTUS MPOMYCKHOW CMOCOOHOCTY 3KBUBAJIEHTHA
rapaHTuUM MakCUMasbHOM 3a0epXKKN. 3Has napamMeTpbl COOOLLLEHNS, MOX-
HO NO N3BECTHbIM POPMYSIaM BbIHUCINTb EFO MakKCHMasIbHYHO 3a4EePXKY Npuv
nepenaye no cetu. BoloeneHme oONoNHNUTENbHOM MPONYCKHOW CNOCOOHO-
CTV NO3BOJISIET YMEHbLUMTb MakCUMasIbHY0 3a0EPXKKY.

Anroputm WFQ rapaHTUpyeT, 4TO odepenm He OyayT NnLEeHbl CBOE
0011 NMOJI0ChI NPOMYCKaHUS, U 4TO TpaduK Nony4nT npeackasyemoe QoS.
Tpaduk, He NCNONb3YIOLLINK LIEIMKOM CBOIO A0S0 NOSoChl, 0yaeT obcny-
XMBaTbCS B NEPBYIO 04epeb, a OCTaBLuasics nosioca OyaeT pasaeneHa
MeXy OCTasIbHbIMU MOTOKaAMM.
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OnpepneneHve Beca NoTOKa NPOM3BOAUTCS MO MO0 precedence 3a-
ronoeka IP-naketa. 3HauyeHne gaHHOro Nonas nexuT B npegenaxot040 7.
Yem BbiLLE 3Ha4YeHne, TeM O0bLLas Nosioca BblaeNsaeTcs NoToKY.

Ouepean B WFQ mMoryT 6biTb CBAA3aHblI C MEXAHU3MOM CIaXnBaHUS
nynbcaumm Tpadumka. Takon MexaHn3am UCNONb3YeTCs, B OCHOBHOM, A1
Tpadurka AaHHbIX, MOCKOJIbKY OH, KakK MpaBuio, 04eHb HEPABHOMEPEH.

10.8.3 AnropuTtmbl crinaxmBaHus nynbcauum Tpaduka

10.8.3.1 Anroputm Leaky Bucket

ANropuTM «ablpsiBoe BeAp0o» 06ecneynBaeT KOHTPOb U, ECIIN HY>KHO,
crnaxmsaHue nynscauuuv Tpaduka. AnroputMm No3BoJISiET NPOBEPUTL CO-
OnofeHe oTNpaBMTENEM CBOMX 0065S3aTeNbCTB B OTHOLLEHUW CpeaHeN
CKOPOCTW Nepeaayn AaHHbIX U Mybcaumm 3TON CKOPOCTH.

Mpencrtasum cebe BeApo, B KOTOPOM HaKamnamBaloTCs AaHHbIE, MONy-
Yaemble OT oTnpaBuTens. B gHWLLE Beapa UMEKTCH OTBEPCTUS, Yepes
KOTOPbI€ AaHHbIE «BbITEKAIOT» U3 HEro NN AanbHenwen o06paboTku (Mnu
nepepayu). Hepes onpeneneHHble MHTepBasibl BPDEMEHU NOACHUTLIBAET-
¢ 00beM AaHHbIX, KOTOPbIE HAKOMUINCE B BeApe B TeYeHne NHTepBana,
npealecTBoBaBLUEro MOMeHTY noac4yeTta. Ecnm o6bem He npeBbilLaeT
nopora B, Bcnneck ckopocTu nepegaym gaHHbIX BHYTPW 3TOr0 MHTEpBa-
Jla cH4MTaeTCs HOpMasibHbIM, M HUKaKMX AENCTBU HE Npoun3BoanTcs. Ecnn
00bEeM HaKOMMBLLIMXCA OAaHHbIX MPEBbLICU NMOPOr B, Bce nakeTbl, 0ka3aBs-
LUMecs Bbllle nopora, HO HUXe Kpaes BeApa, cHabxatoTcs meTkon DE
(Discard Eligibility), a Te, koTopble HE NOMeCTUNUCHL B BeApe, 0TOpachl-
BaloTCs. B cnepyoouiem nHtepBane gaHHble NPogoKaloT NOCTynaTb
B BEAPO M BblITEKATb N3 HErO B OOLIYHOM NOPSAKe (HE3ABMCUMO OT HaNu-
4yns METOK), HO eC/1 BeAPO NePEnoHAETCs, TO 0TOPaCbIBAIOTCHA HE BHOBb
nocTynatouime nakeTbl, a NakeTbl ¢ MeTKon DE, KOTOpbIe eLle He ycnenn
BbiTeYb. Ecnu npu cnepyowem noacyeTe oKaxeTcs, YTO 00beM JaHHbIX
B BeApe HuXKe nopora B, To HMKakux OenCcTBUin He npounssoaumTces. Ecnn
MOPOr NMPEeBbILLEH, 1 B YACE NAaKeTOB, OKa3aBLUMXCA BbilLe Nopora, ume-
loTcA nakeTbl 6e3 MeTkn DE, oHM nonyyatoT Takyto MeTKy.

CueTunk

[JaHHble nomevatoTca
(DE=1)

Puc. 10.9 Anroputm "Leaky Bucket"”
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OpHa 3 Bepcuii aToro anropmutma, Hassieaemasa Generic Cell Rate Al-
gorithm (GCRA), npumeHsaeTca B ceTax ATM ons KOHTPONS HEKOTOPbIX
napamMeTpoB.

10.8.3.2 Anroputm «Token Bucket»

ANropuUTM BbINONHAET «KaIMOPOBKY» Tpaduka, T.e. yMeHbLIaeT A0 3a-
OaHHOro npenena nynbcaLmio CKOPOCTU MOToKa AaHHbLIX U rapaHTUpYeT,
YTO He OyaeT NpeBbillieHa 3aaaHHas CPeaHAs CKOPOCTb 3TOro NoToKa.

MmeeTcsa Hekoe «Beapo», B KOTOPOE Yepes paBHbIE MPOMEXYTKN Bpe-
MEHU NOOAMHOYKE Nafal0T OAMHAKOBbIE XETOHbI; KaXAbIA XETOH PaBHO-
LleHeH onpeneneHHomy yncny 6anTtos. MiMmeeTcs 6ydepHbIi HakonUTE b,
B KOTOPOM 0bOpasyeTcs o4epenb NakeTos, TPedyloLWwmx aanbHenwei 00-
paboTku (nnv nepegaymn). Cuctema paboTaeT Tak, YTO eC/iv KOSIMYECTBO
XETOHOB B Beipe PaBHOLLEHHO Y1Cy OAATOB, HE MEHbLLEMY YEM coaep-
XUTCSH B NakeTe, KOTOPbIA CTOUT B 04epeamn NepBbiM, 3TOT NakeT BbIBO-
OUTCSA U3 ovepenmn ang aanbHenwen o6paboTku, 1 0AHOBPEMEHHO COOT-
BETCTBYIOLLEE KONMYECTBO XETOHOB M3bIMaeTCs U3 Begpa. Ecnm xe xe-
TOHOB B Bepe HeJOCTaTO4YHO, MaKeT OXUAAET, Noka X HabepeTcs CTOJb-
KO, CKONbKO HYXXHO. Takum 06pas3om, reHepaTop, onpeaensioLuin yac-
TOTY, C KOTOPOW XETOHbI MaAa0T B BEAPO, KOHTPOIMPYET CKOPOCTb NPO-
OBUXEHWS NaKeToB, a 6ydepHbIA HAKONUTESb CTIaXMBAET ee NySibcaumio.

Ecnu Tpaduk CHNU3MNCA HaACTONbKO, YTO B OydpepHOM HakonuTene He
OCTasfioCb HXU OOQHOIO NakeTa, nogadva XXEeTOHOB B BEAPO NMpekpallaeTcs,
Koraa B HeM HabepeTcs Takoe X KONIMYECTBO, KOTOPOE NPUMEPHO paB-
HOLLEHHO YKncny 6anToB B NakeTe cpeaHen AnnHbl. Kak Tonbko B HAKOMmM-
TeNb CHOBA HA4YHYT NOCTYNaTb NakeTbl, Nofavya XXeTOHOB B BEAPO0 A0JKHA

ObITb BO30OHOBNEHA.
Q FeHepatop
"XETOHOB"

BoixoaHoi Tpadurk

1 o s

BxopHoi Tpadmk Bydep

DJ:LD_D,SEESE}_,

Cepsep

Puc. 10.10 AnropuTtm "Token Bucket”
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11.1 O6opynoeanue IP-renepoHum

Kak okasanocb, MyapbiM COBETOM 3HAMEHUTOro OusHecMmeHa ApUcTo-
Tens OHaccuca «He roHncb 3a geHbramm — Uam UM HaBCTPEYY» BOCMOJb-
30BaJICS LLeNbIN psg, KOMMaHW, NpeycnesBLUInX B pa3paboTke nporpamMmm-
HbIX cpeacTB 1 0bopynoBaHus IP-tenedoHumn, cpeam kotopblx — VocalTec,
Dialogic, Cisco, Ascend, 3Com, Nortel, Lucent, IBM, Motorola, RAD, Rock-
well, Digitcom n gp.

HekoTopble 13 NPOAyKTOB Ha3BaHHbIX KOMMAHMI y>Ke YNOMUHANIUCh Ha
CTpaHuLAx 3TOM KHUIMU. Tak, B rmaBe 5 06cyXaanncb NPUHLMNLI NOCTPoe-
HUS 060pPYOOBaHNS, PEANTU3YIOLLLErO CaMblii PACNPOCTPAHEHHbIN Ha ce-
rOAHSLLIHUI AeHb npoTokon H.323; B rnase 7 6Gbi1M 0T4aCTN 3aTPOHYThI
TEXHUYECKNE peLleHns, noaaepxuveatowme npotokon SIP, a B rmaee 8
paccMoTpeHbl acnekTbl peanm3auumn npotokona MGCP. 3neck xe pac-
CMaTpUBalOTCSA HEKOTOPbIE MHTEPECHbBIE PELLIEHNS B MOCTPOEHNM 060pY-
nosaHus IP-tenedoHun, He BoLwleaLlve B NpeablayLime rnasbl.

Ha4yHem aHanma ¢ npoaykumm komnanmm Nortel Networks, BblgBMHYB-
e HOBbIM NoOAX04, KOTOPbIA Ha3BaH punocoduren Be4HOM MOJI0LOCTU
(Evergreen). NpyUMeHUTENBHO K TEMATUKE OAHHOW KHUIMM 3TOT NPUHLMN
Hawen ceoe BonjowleHne B KoHuenumu Inca (Internet Communications
Architecture), o6bsBneHHo 8 ntoHa 1999 . v NnpegycMaTpuBatoLLen no-
CTerneHHOe OCHalleHue yxe cyLlecTBylowmnx IP-ceten pyHkuusamm IP-Te-
nedoHuu.

Mpumepom npakTnyeckonm peanusaumm koHuenuum Nortel Networks
asngaetca nnatpopma MMCS (MultiMedia Carrier Switch), npoweaiuas
ceptudukaumio ana BCC Poccun n nasectHas no nydamkaumsam B Xyp-
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Hanax. pyrumumn npmmMepamm aBnsitotcsa cemenctso Magellan — nakeT-
Hble KoMmMyTaTopbl cepun DPN (npoTokonbl X.25, FR) 1 MoaenbHbIN psaa,
Passport — ycTporicTtea gocTyna ¢ KOMANPECCUen peyn no npotokoay FR —
Passport 4400, MynbTUNPOTOKOJbHBIE MapLLPYTU3aTOpPbl cepumn Passport
7000/6000, norpaHun4yHble ycTpoiicTBa Passport Voice Gateway, conpsi-
raiowme TenedoHHble cetn n cetn ATM, a Takke BbICOKOCKOPOCTHbIE
ATM-kommyTaTopsbl Passport 15000. Bce 310 060pyaoBaHme no3sonsaeT
MOJIHOCTbIO MHTErPUPOBATb peydb, PakCMMUIIbHbIE COOOLLIEHNS, BUOEO-
nHdopmaLumio, gaHHble no npotokonam IP, FR, SNA, X.25, HDLC, n obec-
neymBaTb MynbTUMEOUIAHbIE YCNYrX, ONTUMU3NPYS UCTMONb30BaHUE
VIMEIOLLIMXCSA PECYPCOB (Hanpumep, npu nepegaye peyn npumMeHsieTcs
TEXHOJ1I0rMA nepeaaym NnakeToB C NEPEMEHHON CKOPOCTbIO).

Ewie ogHnM npumepom obopyaoBaHus IP-tenedoHnmM MOXET CIyXUTb
YHMBepPCcanbHbI MapLupyTusatop IP45/951 ¢ pyHKUMAMN Nepenayqm peymn
1 MynbTUMeannHom nHpopmaumm no IP-cetam, BxogsLwmin B ramMmy npo-
nykToB kopnopauun NEC, AnoHusa. Mapuwpytmnsartop IP45/951 peanunay-
eT QYyHKUMM Wo3a v npuepaTtHmka. MaplpyTtusaTop nogaepxveaeT
00NblLLOEe KOIMYECTBO AITOPUTMOB KOANPOBAHUS PEYM, B TOM HUCHE,
ITU-T G.729, G.729a, G.729b, G.729ab, G.723.1, G.729.1a, G.711,
G.711VAD, G.728 n G.728VAD. 9710 no3BonsgeT MapLipyTmsaTopy
IP45/951 coeauHATLCA NPaKTUYECKN CO BCEMMU LLIO3aMU, NOAAEPXMBALO-
wmmMm npotokon H.323, B TO BpeMsl kak BOSMOXHOCTM MHOIMX LLUIO30B
OorpaHMyeHbl HeBObLLINM KOMMYECTBOM NOAAEPXKNBAEMbIX aNIFOPUTMOB
koaupoBaHua. Maplupytusatop IP45/951 obecneymBaeT xopollee kave-
CTBO Nepenayu peyun bnarogaps cnenyoumm 0CoO6eHHOCTAM:

¢ NnpMMeHeHne COBPEMEHHbLIX allroPUTMOB KOONPOBAHUA,

® nopaasfieHne axa (64 mc);

® CrnaxmBaHue OXNTTepa;

® ojasfieHMEe Nay3 B pasroBOpE;

® reHepauusg KOMGOPTHOro WyMa;

° nopaepxka npotokona RSVP;

e cxaTtume 3aronoskos IP/UDP/RTP;

® noaaep>Xxka rnpunopmnTeTos and pa3JindHbIX BUOOB Tp&d)VIKa.

Jaxxe npn KpaTKoM aHann3e xapakTepuctTuk obopynosaHus IP-Tene-
doHUKM BeayLmx GupM-nponssoanTenein obpatlaeT Ha cedbs BHUMMaHue
MOAY/TbHOCTb 1 MacLUTabnpyemMoCTb NPOAYKTOB U VX LIEHOBOW AMana3oH,
He NMpeBbILLAoLWMIA HECKOJIbKMX AECATKOB ThICSAY A011apOB.

370 Xe cnpaBeasiMBO U B OTHOLLEHUM MPOrpaMMHOro obecrneyeHns
IP-TenedpoHnn, 0OHO AOCTYNHO U Heaoporo. NonynapHele NnpoaykTbl Mic-
rosoft NetMeeting, IDT Net2Phone n DotDialer peannayloT pa3Hble cxe-
Mbl TenedoHHOM cBa3un Yepeld IP-cetn: NetMeeting ncnonbdyertcsa ons
CBSI3X MO CXeMe «KOMMbloTep-koMnbioTep», a Net2Phone n DotDialer
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peanunsyloT cxemy «KoMnbloTep-tenedoH». Oba aTu cueHapus IP-tene-
dOHNM yXXe 00Cy>Xaanmchb B rnaee 2. TaM e 0TMeYasICb CITIOXHOCTb 1 aK-
TyanbHOCTb NPOrpaMMHO-anmnapaTHbIX CPeACTB, peann3yroLLmMX CLeHapui
«TenedoH-TenedoH».

3a nocnegHee BpeMs NOSIBUAUCH crnenyowye Buabl 000pyn0oBaHNUs
IP-TenedoHnM oNnga BCeX 3TUX CLEHAPUEB:

1. ABTOHOMHbI€E W03kl IP-TenedoHnu, nogxnoyaemole k ATC yepes
LMPPOBLIE N aHAJIOrOBble MHTEPdENCHI 1 OCYLLLECTBASAIOLLME Npeasapu-
TenbHyo 06paboTKy peyeBbIX CUrHANIOB, KOMMPECCUIO, yNakoBky B IP-na-
KETbl U Nepegayy nx no CeTu.

2. MaructpanbHble pe4deBble nnatbl ¢ nHTepderncom 10/100BaseT
(NBC Ethernet) ona nogknioveHns yupexaeHyecknx ATC cyLLeCTBYIOLLMX
Mogaenemn kK kopnopatneHom IP-cetu. lNMocne yctaHoBkm B ATC Takon nna-
Tbl peyeBoil Tpaduk B Buae IP-nakeToB MoXeT ObITb HaNpaBaeH no Jo-
KanbHOW 1N rnodasnbHOM NakeTHoW ceTn NogodbHO TOMY, Kak OH ceiyac
nepepaetcsa ot ATC no TenedoHHOM ceTu.

3. TenedoHHbIE annapaThbl, yrakoBbIBaOLLMeE peveByio MHPOopMaLMIO
B IP-nakeTbl (IP-TenedoHbl) 1 noakaoyaembie He K TenedpOHHON CeTH,
a HenocpeacTBeHHo K JIBC Ethernet. Kak npaBuno, Takme annapatbl Tpe-
OyIOT OT CETEBOr0 aAMUHUCTPATOPA MUHUMAabHbLIX HACTPOEK, NCMOJb-
3ys1 NPOTOKON AMHaMM4eckom koHdurypauum -Dynamic Host Configura-
tion Protocol (DHCP).

4. Cneunanm3npoBaHHbIE KOMMYTATOPbI PEYEBbIX MAKETOB, NpeaHa-
3HaYeHHble 415 BbINOJIHEHUS QYHKUNIA TpaamumnmoHHor ATC Ha 6a3e npo-
Tokona IP. B nutepatype Takme yCTPOWCTBaA 4acTo Ha3biBatoT IP-ATC, HO
3TO Ha3BaHWE NpPeacTaBNAeTCs HaM HE COBCEM KOPPEKTHbLIM, MOCKObKY
B J@aHHOM CJlly4ae OCYLLECTB/ISETCS He aBToMaTMYeCckasd KOMMyTaums Ka-
HaJI0B, 8 KOMMYTaLMA NaKeTOoB.

Annapartypa IP-TenedoHun BbinyCkaeTcsa B COBMELLEHHOW UK aBTO-
HOMHOW KOHCTPYKLMN. COBMELLEHHbIV CEPBEP BbINONHAET (PYHKLNN LLUSIIO-
3a, NpuBpaTHUKa N agMMHUCTPaTopa (manager), T.e. MapLIpyTn3aumio,
cbop 6unnuHrosoi nHpopmaummu (IP-agpec, Bpems Havyana v KoHua pas-
rosopa v T.n.), nogassieHNe 3XOCUTHaN0B, AeTEKTUPOBAHME Nay3 B pas-
roBope, 3anoJjIHEHME nay3 Ha npueme KoM@opTHbIM WwymMmom (comfort
noise), 6ydepnsaumio NPUHATLIX NaKETOB A YMEHbLUEHUS OKUTTEPA,
VIHTEPNONALMIO NOTEPAHHBIX PEYEBbIX MAaKeTOB, a TakXke KOHTPOJIb COCTONA-
HUS Pa3roBOPHOro KaHana (cpefHee BpeMd 3a4epXKu, IXUTTepP, Npo-
LLeHT NOTepb NakeToB). B aBTOHOMHOM KOHCTPYKLUNY 3TU QYHKLUMN BbIMOS-
HAIOTCSH OTAE/IbHLIMU YCTPONCTBAMMU.

B paHHuX Mopensix umdpoBas 06paboTka curHana npoussoamnnach
nporpamMmHbIMU cpeacTeamu. [Mo3aHee nporpaMMHyo 06paboTky cme-
HWNa annapaTHas, OCHOBHYIO POJib CTasIY BbIMOHATh YXKe YrOMMHaBLLMe -
csa B maee 3 nnatbl DSP (Digital Signal Processing), 4To pasrpya3uo oc-
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HOBHOW MPOLLECCOP U OnepaTUBHYIO MNaMsiTb, YBEIMYMIO YNCSIO NOPTOB
060opyaoBaHNS 1 YMEHbLLIWIO BPEMS 3a4ePXKN peveBoin MHpopmaLmm.
Hanbonee naeectHbl nnatel DSP ¢pupm Texas Instrument, Dialogic (DM3
IP Link) n Natural MicroSystems (Quad E1).

PaccmoTpeHHas B Hayane KHUMM KOHBepPreHLms CeTen aNekTpoCBA3N,
B pamMKax KOTOpbIX NepeaaeTcs nHopmaumsa BCeX BUAOB (peyb, BUAEO
1 OaHHble), 00yCNOBUIA NOSBIEHNE YIOMSHYTbIX BbiLLE MPOAYKTOB B Ka-
YyecTBE OTK/IMKA BeAyLMX TENEKOMMYHUKALMOHHbIX KOMMAHWA Ha UHTEe-
pec noTeHumanbHbIX NOTPEeOUTENen aTo 4YacTn pbiHka. Noka 60bLINH-
CTBO pa3paboToK NCMONb3YETCS B KOPMOPATUBHbBIX CETAX MU B HEOOb-
Wwnx opucax, a He B rnobasnbHbIX CETAX onepaTopoB cBA3n. CospaHue
6onee MOLLUHOro 1 emMkoro obopynosanusa IP-tenedoHnn B camoe 6nun-
Xariee BpemMsi NoTpebyeT 3HAYUTENbHbBIX YCUIUIA, Cpeamn NonesHbIX pe-
3yNbTaTOB KOTOPbIX, BO3MOXHO, HAMAETCS MECTO 1 AaHHOM kHure. O6cy-
XaaeMmble B Hell TpeboBaHus kK annapatype IP-tenedoHnm MoxHo chop-
MynMpOBaTh, B 0OLLMX YepTax, TaK:

® osiHas nogaepxka pekomengauumn H.323;
° noanep>xka BCeX OCHOBHbIX a/lTOPUTMOB KOOMPOBaHUSA pPeyn;

® noaaepXka OCHOBHbIX cucTeM TenedoHHon curHanmsauum (OKC7,
DSS1,R1.5uTn.);

e yno6CTBO U GYHKLMOHANBLHOCTL CPEACTB YMNPaBIEHUS U KOHTPOJIS.

BaxkHas kaTteropus yooBneTBOPSIOLLEro 9TUM TpeboBaHusaM 06opy-
nosaHus IP-tenedoHun npegHasHayeHa a1 NoCTPOeHUs CeTeBOV UH-
¢ppacTpykTypbl. CErogHsa 910 rnaBHoOe NPenaTcTBUE and passntus IP-Te-
nedoHNN, C KOTOPbLIM CTOJIKHYJINCb PErnoHasbHble onepatopsl. [Mpobne-
Ma COCTOUT B MOCTPOEHMU CTPYKTYpbI IP-ceTn, koTopas morna 6bl Aatb
1M LLIaHC CKOOPAVHUPOBATbL CBOU AENCTBUS U cOOPaTb CBOM PECYPCHI A5
TOro, YTo6bl COCTaBUTbL KOHKYPEHLMIO OnepaTopam 1 nocTasLLmKam Tpa-
OVLUMNOHHOIO 060pYA0BaHMS MEXAYrOPOAHOW U MeXayHapoaHOW CBA3W.
[nsa peweHns aToli npobaemMbl M CO3AaHNS MarncTpabHbIX TPAH3UTHbIX
Y3/10B CErofHsa MMeITCH CBEPXCKOPOCTHbIE MapLupyTu3aTopsb! IP-nak-
eToB npoun3eoacTea Avici Systems Inc. (Henmcdopa, Maccauycetc), Ber-
keley Networks Inc. (CaH Xoce, KanngopHus), Gigapacket Networks Inc.
(JlnTtnToH, MaccauyceTc), Juniper Networks (CaHta Knapa, Kanndgop-
Hus), Neonet LLC (YacTt6opo, MaccauyceTc) n Torrent Networking Tech-
nologies Inc. (JleHooBep, MapuneHs). 3T MapLUpyTU3aToOpPbl MOrYT 00b-
eanHaTecs B IP-cetn kommyTtatopammn ATM, SDH/Sonet nponssoacTtea
Ascend, Cisco u gp.

Lpyrum, He MeHee BaXKHbIM acnekToM BHeapeHus IP-tenepoHnn aB-
NATCA W03kl 06ecneymBatoLLne B3aMMOOeNCTBME CETEN C KOMMYTa-
LIMEen KaHaNoB 1 C KOMMYTaLMEN NAaKETOB.

B HacTosLLEE BPpEMSA HECKOJTbKO AECATKOB KOMMAHWI BbINMYCKAKT NO-
no6Hble u3penus, cpeaun Hux Cisco Systems, VocalTec, Lucent Techno-
logies n ap. bonee Toro, Ha 6a3e 3TUX LLIIO30B NOYTU KaXaas KpynHas
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TENeKOMMYHUKAUMOHHAs KOMMaHUsa MMeeT UK 3asiBEHHOE, U yXKe
noctaensiemoe nagenne IP-tenedponuu. NMpegnaratotca ATC, peannso-
BaHHbIE HA OCHOBE TexHonorum mapwpyTtmsaunn IP-naketos. Komna-
Husa Cisco BbiNyCcTUa MHTErpnpoBaHHbIi cepBep aoctyna AS5300 ¢ kom-
myTtaTtopom Catalyst 5500. Komnanusa Ascend Communications Inc. 06b-
eauHuna MoaeM asi KOMMYTUpyemMbix kaHanoB TNT ¢ rurabuTtHbiM Map-
wpyTtmnsatopom GRF. KomnaHua 3Com gobasuna nepenadvy peyu no IP
1 dpakc B cBon koHuUeHTpaTop Total Control Hub.

CornacHo HEKOTOPbIM OLieHKaM, 06beM pbIHKa CETEBbLIX N3aenuii IP-Te-
nedonHunum B 2001 rogy coctasut 1.8 munnnapaa oONNapos, a pbiHKa yCT-
poncTB gocTyna K cetam IP-tenedoHun — 7.5 munnuapga gonnapos. Kak
M3BECTHO M3 NpeablayLLEro onbITa, aKcnayataums 060pyaoBaHns co3aa-
€T PbIHOK B IECHATb Pas3 BhILLIE, YEM 00LLAs CTOMMOCTb YCTaHOBIEHHOI0 060-
pynoBaHus. MoaTtoMy 00LWmMiA pbIHOK 060pYA0BaHUSA nepenadn peyu no
IP-ceTam yxe cerogHst MoXHO oueHnTb B 90 MunnnapaoB A011apoB.

11.2 OcobeHHocTn o6opypoeaHus IP-renedporun
ana Pocenn

Mpn BHEOPEHNN TEXHONOM MM NEPenayn pevesor nHpopmaumm no ce-
TaM C MapuwpyTmnsaumnen IP-naketoB Bo B3anmoyBs3aHHOM CeETU CBA3U
Poccuiickon ®@epepaunmn (BCC PD), nOMMMO pacCMOTPEHHbIX BbiLLE,
BO3HMKAIOT cneayoume cneundunyeckme TpyaHOCTH:

— Npw NoaktoyYeHnn obopynosarus IP-tenedoHumn k ATC TenedoH-
HOW ceTun OOLLEro nosb30BaHWs Mo ABYXNPOBOAHbLIM aHaloroBbiM abo-
HEHTCKUM JIMHUSIM MPEnSaTCTBMEM 4aCcTO CTAHOBUTCS BosblUoe 3aTyxa-
HVE CUIHaJI0B B 3TUX JINHUSX;

— npv nogkntoyeHum obopyaoBaHus IP-tenedoHnm K KOMMYTaLMOH-
Homy o6opynoBaHunio TpOl No MeXCTaHLUMOHHBIM COeANHUTESbHBIM NN-
HUSIM 3aTPYOHEHNS CBA3aHbI C TEM, YTO AeKaaHO-LUarosble 1 KoopauHar-
Hble ATC umetoT cneuyduryeckme cCUCTEMbI CUrHannsauum [6], ocHoBHas
13 KOTOPbLIX onpenenseTcsd HeopmasibHbIM, HO BECbMa TOYHbIM TEPMU-
HOM «R nontopa»;

— npucytcteyiowme B THOl nekagHo-wwarosble ATC co3patoT 60b-
LIMe NoMexun 1 NoaaepXnBatoT TOJIbKO MMIMY/bCHbIN HAOOP HOMepa.

Cneumndunyeckue TpedboBaHus kK 06opyaoBaHuto IP-TtenedoHmn, noa-
knoyaemomy kK BCC Poccum, n3noxeHbl B pyKOBOOSLLEM OOKYMEHTE OT-
pacnu P11, 45.046-99 «AnnapaTypa cBs3u, peanmayoLas GyHKLWmM nepe-
[a4m peyeBor nHpopmalmm no ceTam nepeaayn JaHHbIX C MPOTOKOI0M
IP. TexHnyeckne TpeboBaHUs», yTBEPXAEHHOM MUHMCTEPCTBOM CBSA3U
12.11.99 1., n3noxeHme KOTOPOro BbIXOAMT 32 PaMKW AAaHHOW KHUrK. Ca-
KOHOMJIEHHOE TaknM 06pa3oM MECTO OTAAHO KPaTKOMY OMMCaHUIO OTe-
yecTBeHHoV nnaTdopmbl IP-Teneponun MPOTEN-IP, peanusyioLleii sce
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TpeboBaHus gaHHoro P 1 yunTbiBaloLLLEM YNOMSHYTYIO BbllLe crieumdu-
ky BCC Poccum.

11.3 LUWnio3 IP-renedoruu MNMporenn-ITG

LLnto3 IP-TtenedoHun MpoTten-ITG peanmayeT nepenadvy pe4eBoro Tpa-
durka n pakCMMmnbHOM MHpopMaLMm No CeTSM C MapLupyTmM3aumen na-
keToB IP no npotokony H.323, Bepcus 2. OCHOBHbIM PYHKLIMOHANBHbIM
Ha3HaAYeHVEM LLUJI03a ABNSETCS Npeobpas3oBaHme peyveBon MHdopMauumm,
noctynatouien ot TpOIT ¢ NOCTOAHHOM CKOPOCThLIO Nepeaayn, B BUa, Npu-
rogHbI Ang nepegadn rno cetTsam ¢ maplipytTusauven naketos IP: kogu-
poBaHMe 1 yrnakoBka peyeBon nHdopmauum B naketsl RTP/UDP/IP, a Tak-
e obpaTtHoe npeobpasoBaHme. Kpome Toro, W3 KOHBEPTUPYET CUr-
HasbHble CO0bLLEHNs cucTemM curHanmsauum E-DSS1 n OKC7 (ISUP-R,
poccuiickas Bepcusl) B CUrHanbHble coobuleHns H.323 n npoussoaut
obpaTHoe npeobpasoBaHue rno pekomeHaauum ITU H.246.

LLnto3 Mpoten-ITG noakntovaetcs Kk THGOI no umdpoBbIM IMHUSAM CO
ckopocTbto nepenayqm 2048 Kéut/c (E1) ¢ ncnonb3oBaHnemM curHanusa-
umn ISUP-R cuctembl obuiekaHanbHom curHanmaaumm OKC7, aboHeHT-
cKkow curHanusaumm E-DSS1, a Takxke curHanusaumy no AByM BbloeNeH-
HbIM CUIHaNbHbIM KaHanam «R1.5», a Kk ceTam ¢ mapLipyTu3aumen nake-
T0B IP — npu nomowwm nHtepdpeica 10/100BaseT.

B tabnvuy 11.1 cBefeHbl OCHOBHbIE TEXHUYECKME XapakTepPUCTUKN
Lno3a.

Tabnuua 11.1 TexHu4eckune crneumdukaumMn Wo3a
IP-tenedoHum «IMpoten-1TG»

EmKOCTb cucTembl 2 TpakTta E1. 60 0gHOBpPEMEHHbIX COeANHEHWNI

NHTepdeiickl 060pyaoBaHns

Onsa nopgkniodeHnst kK TOOM:E1 cummeTpudHbiii, 120 Om
no pekomengaumm ITU G.703;

[lns NoaknoyYeHns K cetTn ¢ MapLipyTndaumen naketos IP:
10/100BaseT

[MpoToKonbl N cucTemsl
CuUrHanmsauunm

TCP/IP, RTP/RTCR,

H.323 Bepcusa 2: H.245, H.225 (Q.931 n RAS);

DSS1 (Q.931, Q.921),

QSIG (ETS 300172),

OKCNe 7 - Poccuiickme HaumoHanbHble cneumdukaumm
MTP, ISUP-R,

RADIUS - ons nogkntodeHnsi K GUNInNHroBon cucteme,
T.37 - ana nepepayn GakCcUMUIbHOM MHOPMaLMn

B peasibHOM BpEeMeHU

ANropUTMbl KOANPOBAHMA
peum

G.711, G.722, G.723.1, G.728, G.729;

TexHnyeckoe OﬁCJ‘ly)KVIBaHVIe

MHTYWTUBHO NOHATHBLIN Web-nHTepdeinc

Ha puc.11.1. nzaobpaxeHa o600LIeHHas CTPYKTypa wnio3a IP-Tene-
doHum MpoTen-ITG. Cnenyet OTMETUTb, YTO KOAWMPOBaHME N NAKETUPO-
BaHMe peyvyeBbiX CUrHaNoB, noctynatwoLmx n3a TpOI ona nocnenyowen nx
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nepenayn no IP-cetun, peanusoBaHsbl B NpoTei-ITG Ha 6a3e cneunanm-
31MPOBAHHbIX MPOLLECCOPOB 06paboTkM UMPPOBbLIX cUrHanoB — Digital Sig-
nal Processors (DSP). OcTtanbHble (pyHKLMN BbIMOHATCS MPOrpaMMHbIM
obecneyvyeHmeM, NCMNOJb3YOLLMM YHUBEPCASbHbIN NPOLLECCOop.

Mogaynb
JIOrVIKN yCnyr

Mogaynb
-t TenedoHHon H.323 >

Curnanuaaums DSS1, OKC7 curHanmsaumum : RAS, H.225

(Q.931), H.245

Mopaynb

y

A
Mogaynb Mopaynb
nakeTMpoBaHWs - - CeTeBbIX >

>
P il pe4n NpPOTOKOJI0B MakeTupoBaHHas
eyb pedb

DsP MWKpONpPOLLECCOP

Puc. 11.1 CrpykTypHasa cxema wo3a lNMpoten-1TG

Moaynb 06paboTk TenepoHHON curHanm3saumym B3anMoaencTeyeT
¢ TenedoHHbIM 060pynoBaHMeM, npeobpasys curHanbl cuctem DSS1
1 OKC7 BO BHYTPUCUCTEMHbIE MPUMUTUBLI, KOTOPbLIE OTPAXalOT COCTOS-
HUS Npouecca 06CnyXKMBaHUs BbI30BA (YCTAHOBIEHME COEANHEHMS, OT-
OO M T.M.) M NCNONBL3YIOTCS MOAYNEM JIOTMKW YCIYT LW03a AJ19 yCTaHOB-
nenus coeanHenuin mexay TpOI n IP-ceTsblo.

Moaynb curHannsaumm H.323 obpabaTtbiBaeT CUrHabHYO NHGopMa-
umio npotokonos RAS, H.225.0 (Q.931) n H.245. Nndopmauus o cocTos-
HUAX Npouecca 06cnyxnBaHus Bbl3oBa B IP-ceTn nepenaeTcs B Moay/b
NOTVIKW YCAIYT LWIto3a.

Mogysib norvku ycayr wno3a IP-TesnepoHy 0TBeHaEeT 3a MapLUpyTU-
3aumio Bbi30oBa, noctynueLlero u3 TpOr B IP-ceTb. [MponsBoasaTca Takne
onepaumu, Kak KOHTPOJSIb 4OCTYMNa 1 aHanu3 TesieOHHOro HoMepa Bbi3bl-
BaeMoro aboHeHTa C nocnenyloLmMM onpeaesieHMeM 1 npefocTaB/ieHneM
Tpebyemoti ycnyru. Mpu Hannyum B cetn IP-TenedoHnmn npmBpaTHMKa MHO-
rne GYHKUMN MOTyT ObITb BO3/I0XEHbI Ha HErO.

Mopaynb naketTnpoBaHysi peyy BbINONHAET PYHKLMN NOArOTOBKN pe-
4eBOro curHana, noctynatouiero ns TeOI ¢ NOCTOAHHOW CKOPOCTLIO, AN1S
nanbHenwen ero nepega4ym rno cety ¢ mapLpyTtmaaumen naketos IP. Oc-
HOBHbIMU QYHKLMAMU MOAYNS ABASIOTCA: Npeobpa3oBaHMe PevyeBoro
CUrHana MeTogoM MMNYsbCHO-KOAOBOM MOAYNSALMN, 9XOKOMMEHcaLus,
KOOMpPOBaHME PEeYeBOro curHana, obHapyXeHne akTUBHbIX NepMoaoB
1 nays B peun 1 agantaums BocnpouseeneHus. Kpome Toro, Moaysb OT-
BeYaeT 3a AeTekTupoBaHue 1 reHepauuto curdanos DTMF v 3a 06paboT-
Ky DakCUMWIIbHBIX U MOOEMHbIX CUrHanoB. CTpykTypa Moaynsa nakeTtu-
poBaHus peydn npeacTtaeneHa Ha puc.11.2.

MexaHnam obHapyXeHUs akTUBHbLIX MEPMOLOB PeYdn NpoBepsieT no-
nydaembin u3 TpOIl1 curHan Ha Hann4mMe B HEM peyveBor nHdopmMaumn.
Ecnu B TeueHne onpeneneHHoro BpeMeHu pedeBas tHgopmawms He 06-
HapyXeHa, nepegaya pe4vesbix NakeToB B IP-ceTb npekpawaetcs. Vc-
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Peub

NMoJIb30BaHNE 3TOr0 MexaHn3ma CYLLECTBEHHO MoBbillaeT adppeKTmB-
HOCTb MCMOJ/Ib30BaHKSA MOJIOChI MPOMNYCKaHUSA. DKOHOMMS MOJIOChI MOXeT
noxoanTtb 0o 60%.

HeTtekTtop
TOHasIbHBIX
4acToT

MpoTokon
nakeTHoMn
nepegan

YnpasneHve
ycunenuem

KM
nHTepdeic 9xonopasneHne

eHepatop G.165/G.166
TOHANBHBIX
yacTot G.723.1 anantaumm

- G.726 lag— BOCMPOU3BE- |Lg!| | dopmupoBaTens | 44—
[LuckpeTtn- G.728 AeHus ouepean
3aTop

G.729 O6paboTtka

JHetekTop Bokonep > c6opLumk/
aKTUBHOCTU  [—| pasdopLmk H
peyn G.711 Mogayne nakeTos

'

Peub

Y

npw notepe
nakeTtos

leHepaTop
KOMGOPTHOrO
wyma

Mogaynb 06paboTku hakcumunbHOM MHdopMaLmm

Mogpem Mpotokon [paisep
V.21 dakca cemm

Ddakcumune

|4
v

V.27
V.29 T.30 -

Ddakcumune

A

V.17

Puc. 11.2 Mopaynb nakeTmpoBaHus peyun

CyTb MexaHu3Ma aganTaumm BOCNPON3BeOeHUS 3akodaeTcs B Oy-
depusaumm pedeBbix NakeToOB AJS CrNaXMBaHUS Bapuaunm nx 3agepx-
k1. MexaHunam ncnonbayet 6ydpep FIFO, xpaHALmin peyeBble dN1eMeHThbl
nepepn vx BOCNpousBeneHem. [lanee namepsieTcs 4kKMTrep n npon3Bo-
ONTCH aganTUBHOE ynpaB/ieHne 3a4epXKKOoM nakeTos B Oydepe.

B apxutektypy nnart@opmbl BKIKOYEH YNPOLLEHHbIA BAPUAHT LW03a
IP-TenedoHnn — yCcTporicTBO yriJIOTHEHWSI COEANHUTESIbHBIX JIMHUV — DS
YMJIOTHEHUS MEXCTaHLUMOHHbLIX COeANHUTESIbHbLIX IMHUIA CBA3U (CUMHANb-
HbIX M PA3roBOPHbIX KAHAN0B) U Nnepegaqm MynsTUNNEKCUPOBAHHOWN UH-
dopmaumn yepea ceTb IP ¢ nocneayowym ee oeMynsTUMIIEKCUPOBAHN--
€M Ha yOasieHHOW cTopoHe. [JaHHOe YyCTPOMCTBO MOXET UCMNOJIb30BaTb-
CS, HAaNpUMep, ornepaTopamm COTOBOM CBA3M AJ19 YMEHbLUEHUS Yncna co-
eOMNHNTENbHbBIX NMHUIA. B TakoM BapuaHTe winto3a IP-tenedpoHnm oTeyT-
CTBYEeT CTaHOapTHas 00paboTka CUrHasibHbIX COOOLLEHUI (CUrHanbHas
nHdopmauma OKC7 nepegaetcs Npo3payHo), Tak Kak pasroBOpHbIe Ka-
HaJibl NOCTOAHHO OTKPbITLI U MO HAM NepefaeTcs cxarad peyb C Noaas-
NleHHbIMM Nay3amu. Kpome Toro, cuctema asToMatmyeckm obHapyxmBea-
eT curHansl pakca 1 HaumHaeT BeCcTu 06paboTky MHdopMauum no npo-
Tokony T.38; nocne OkoH4YaHUs GakCMUIIBHOM CECCUM CUCTEMA BO3BPa-
LLLAEeTCH Ha NPEXHUI pexnm paboThbl.
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11.4 TMpusparHuk MNpoten-GK n BapuaHTsl
OPraHU3aLMK CBA3M

B npuBpatHuke cocpenoToyYeH BeCb MHTENNEKT ceTn IP-tenedpoHunn.
OH BbINONHAET PYHKUMN yNpaBneHns 3o0Hoi ceTn IP-tenedoHun, B KOTO-
PYI0 BXOOAT TEPMUHANbI, W03kl U YCTPOMCTBA YrpaBfieHUs KOHpepeH-
UMMM, 3aPErNCTPUPOBAHHbBIE B 3TOM NPMBPATHUKE.

B uncno Hanbonee BaxHbIX PYHKUUIA, BbINOJHAEMbIX MPUBPATHUKOM
C uenbto obecnevyeHns HopMasibHOro GyHKLIMOHMPOBAHUSA yripaBisieMOomn
30Hbl CETU, BXOAAT:

® perucTpaums oOKoHe4YHoro obopynoBaHus;

® KOHTPOJIb 4OCTYNA Nosb30BaTeNe cnctemol K ycnyram IP-tenedponmnn
npv nomoLum curHanndaunu RAS (Pekomernpaumsa ITU H.225.0);

e npeobpasoBaHue alias-agpeca (MMeHn aboHeHTa, TenedOHHOro Ho-
Mepa, agpeca dNeKTPOHHOM NMOYThbI U AP.) B TPAHCAOPTHbLIV aapec cetn
¢ mapuwpyTtuzaumen naketos IP (IP agpec + Homep nopta TCP/UDP);

® KOHTPO/Ib, yIPAB/IEHNE N PE3EPBMPOBAHIE NPOMYCKHOM CrIOCOBHOCTH
cetu;

® peTpaHCnAUMSa CUrHaNbHbIX coobLeHmnii H.225.0 n H.245 mexnay Tep-
MUHaNamu.

B nocnenHeMm crnyyae npuBpaTHUK B NtoO0e BpeMs 3HAeT COCTOsAHME
KOHEYHbIX NoJsib30BaTener N MoOXeT NPeaocTaBNaTh AOMONHNTENbHbIE
YCIyru, Takne Kak nepeksiioyeHme Ceasn, nepeagpecaums, noctaHoBKa
Ha oXuaaHue, nepexear BbI3oBa 1 T.4.

Bo3MOXHbI crieayoLLme nga BapuaHTa opraHu3anmmy cBsi3uv C UCMoJsb-
30BaHueM obopynosaHus IP-tenedoHum nnatpopmel MpoTtei.

B nepBom BapuaHTe w3 IP-tenedoHun MNpoten-ITG n npuepat-
HuK MpoTen-GK nogknioyatoTcs K cyllecTBytollen cetn IP-tenedorHun.

MoaxnoyeHre MOXET OCYLLECTBASATLCA HA NpaBax KOPNopaTMBHOMO
KIneHTa, T.e. GUINIMHIOBbLIM LEHTPOM nocTaBwuka yenyr IP-tenedoHum
BbICTaBNSAETCS rPYnnoBON CHET MECTHOMY OnepaTopy y KOTOPOro ycra-
HoBneHo o6opynoBaHue MpoTeit-1P, a onepaTop B CBOIO 04Yeneb BbICTaB-
NFeT rpynnoBOW CHET 32 TEPMUHMPOBAHHbIV TpadpUK NOCTABLLVKY YCAYT,
T.€. NPOM30ANTCH B3anMopacyeT. YTO KacaeTcs pac4eTOB CO «CBOUMU»
aboHeHTamu (MONbL30BaTENAMMW YCIYri), TO A5 9TOF0 MECTHOMY onepa-
TOpY NPeanoyTUTENbLHO NCNONb30BaTh NPeaorniaTHbIe MEXaHN3MbI, T.e.
CUCTEMY CEPBUCHbIX TENEMOHHbIX KapT, NPefoCTaBNsas LOCTYN K yCyram
TOJIbKO MO COBCTBEHHBIM KapTam onepartopa. Takol BapuaHT TpebyeT oT
orneparopa MUHUMaIbHbIX BJIOXEHWI (0COBEHHO, eCNN OH YXe Nnpeaoc-
TaBNSAET yCnyrm 00bl4HOM TeNedOHHOM CBSI3U C MUICMNOJIb30BaHMEM CUCTE-
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Mbl 06paboTkn TenedoHHbIX kapT ¢ MpoTein-TK) 1, No MHEHMIO aBTOPOB,
SIBNSIETCS HA CEroHs ONTUMAaSIbHbIM.

Ecnn xe B cywecTtBytoLlen cetn IP-TenedoHnm BbICTaBIEHME CHETOB
NPOW3BOAUTCS LIEHTPaNM30BaHHO, TO NpobsiemMa B3anMoaeNCcTBUS peLua-
eTcs cnegyowmm ob6pasom.

Ecnu ceTb nocTpoeHa Ha 6ase ob6opynoBaHua VocalTec nnu, no kpaw-
HEen Mepe, C HanM4YMem npuBpaTHuka, NpousseneHHoro pupmon Vo-
calTec, KOTOpbIN, Kak NPaBnIo0, 3aHMMAETCH HA4YUCIeHeM NaThbl 3a pas-
roBopbl aOOHEHTOB, TO W03 [MpoTei-ITG obLwaeTcs ¢ NpUBPaTHUKOM MO
npotokony RAS, BxogsiLemMy B CEMENCTBO NPOTOKON0B H.323.

Ecnn ceTb nocTpoeHa Ha 6a3e obopyaoBaHus Cisco, TO L3 B3au-
MOOEeNCTBYET C BUANIMHIOBBLIM LIEHTPOM ceTu no npotokony RADIUS.

BTopon BapuaHT opraHusauum CBS3M 3aKi4aeTcs B CO30aHUMN Ha
6aze obopynoBaHusa lNMpoTeit cobcTBeHHOW ceTu IP-TenedoHnmn, nmeto-
e BbIxoa, Ha apyrue cetn. Mexay oneparopamMm Nponu3BoasTCSa B3au-
MOpacyeThI.

11.5 SxoHoMuuyeckue acnekTbl NPUMEHEHUS

obopyaoeaHus IP-renepoHumn

LLnto3 IP-TenedoHumn obecneynmBaetT BO3MOXHOCTb MCMOJIb30BaAHNSA
CeTu ¢ MapLpyTusaumen naketos IP anga npenocTaBnenus yenyr Mexay-
rOPOAHOM N MeXAyHapOaAHOW TenedOHHOW CBSA3U, YTO NPMBOAMT K yae-
LUEBNIEHUNIO YCNYT NPU NPUEMIIEMbIX MOKa3aTeNsaX kayecTa 00CcnyXmBa-
HUS, CPaBHUMbIX C TeMU Xe nokadatenamu B THOI. YoewesneHne noc-
TUraeTcs 3a CYET UCMOJIb30BaHMSA COBPEMEHHBIX a/ITOPUTMOB KOANPOBA-
HUS peyn, NoAaBEHNS Nay3 B pa3roBope U CTaTUCTUYECKOrO MyNbTUM-
NEeKCUPOBAHUA NONb30BaTENLCKON MHDOPMaLMN.

B rnaBe 1 oTmeyanoch, 4To NoA06HOE yAELIEBNIEHNE HE ABNSIETCS
€OVHCTBEHHbIM (MK gaxe OCHOBHbIM) MPENUMYLLLEECTBOM BHEAPEHUS
IP-TenedpoHnM, HO Onsa TOro, 4ToObl HArMSAHO NMPOAEMOHCTPUPOBATL
(MMEHHO C 3TON TOYKU 3PEHUNS) NPUBAEKATENIbHOCTb NPEAOCTaBAEHUS
YCAyr MeXayropoaHoON CBS3K C NOMOLLbIO TexHonorun IP-tenegpoHun,
B Tabnmue 11.2 npencraBnieHbl OUEHKM BO3MOXHbIX 3aTpaT 1 A0XOA0B,
OXnaaeMmblx Npyv pas3BepTbiBaHUM 1 akcnnyaTauum ysna IP-tenedpoHnm
nns opraHusaumm ceasu mexay Cankt-lMetepbyprom n Mocksoii. Cne-
OyeT Noa4YePKHYThb, YTO OLEHKN ABMSIIOTCS YNPOLLEHHBIMU 1 NPUBEAEHDI
WCKJTIOYUTESTbHO B KQ4eCTBE NpumMepa.

Yka3aHHas B Tabnumue KkoMniekrtaums 060pyaoBaHMst MOXET 3mMe-
HATLCS B 3aBUCUMMOCTU OT TOro, kKakoe o0opyaoBaHMe yXe MMeeTCcs
Yy MECTHOro ornepartopa. B nonHbili koMmnnekT o6opynoBaHms, Kpome
L0333, BXOOAT Takxke NpuBpaTHUK, BUNNIMHroBas cuctema, KoMmmyTa-
TOp Ethernet n mapwpyTtmnsartop.
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Tabnuua 11.2 Pac4yeTt okynaemocTu y3na IP-tenegpoHnn

MNcxopHble faHHbIe

CraTbsi EnvHuupl | Kon-so MNpumevaHns
BblaeneHHbi unppoBoin KaHan mMe:
C.-'ID"IeTepGyprqu)mpMOCKBon co CK)ggZCTbro K6ut/c 64
KonnyectBo TenedOoHHbIX JINHNN LUT. 30 (E1)
PacueTHasa 3arpyska o6opyanoBaHus % 20 B panbHenwem —
y3na cBsa3u YBENNYEHWE Harpy3ku
Lonyctumas 3arpyska o6opynoBaHus % 10 100 CKO';ggTﬁBﬁgg;i;m no
y3na cBs3u
BblAEJIEHHOMY KaHasy
YcpeaHeHHbI [o6aBOYHbIV Tapu
(HepO'-'IDI'/lLLI.eHHaﬂD'I'IpmﬁbIJ'Ib) P $/mun 0,06
JInueHauns Ha NpefocTaBneHne yenyr MPOT 40
IP-TenedoHun
Pa6ounin nepcoHan yersn. 2
Hanor Ha npubbinb % 34
Hanor Ha no6asneHHyto ctonmocts (HOC) % 20 YyTeH B panbHenem
Pac4yeTHbIn nepuog, MeC. 12
Pa3oBble 3aTpaThbl
[MonyyeHve nMueH3nm MPOT 40
CtommocTb 06opyaoBaHus MpoTei,
nyCKo-Hanap.qups:f pabor, BKﬁIO'-IeHVIﬂ $ 11760 KO'\gEﬂiKEL'\;V;eMH%XGT
B CETb, CETEBON MOHUTOPUHI
VHCcTannsiumsi BblAE€NeHHOro kaHana $ 428 yepes3 Poctenekom
WHctannsumsa kaHana E1 $ 1972
NHCTannsaumsa cepumnHoOro Ten. Homepa $ 185
WNToro $ 14464
ExxemMecsyHble 3aTpathl HA COAEpPXaHVe y3na
ApeHpa BblAENEeHHOro KaHasa $ 660
Apenpa kaHana E1 $ 1825
3apnnara nepcoHana $ 1000
ApeHpa nomelweHms $ 150
AMOpTU3ALMS $ 93 10%/rop, ot 3aTpart
Ha CTPOUTENIbCTBO
5% OT NpPoOM3BOACTBEH-
Kommepueckne pacxonpl (peknama) $ 910 HOM Ce%eCTOVIMOCTVI
39% oT ¢poHaa
OTuMcneHns Ha coumanbHble HyXabl $ 390 onnaTh dT)pyua
NToro $ 5028
PacyeT npubbinu
Mecsa4yHbin joxon, = $ 15552
0,06$/MH60MUH. [RP44acBOaHenB0kaHanos0,20
MecsyHas npmnbbiib = goxon, - $ 6946
3aTpaTbl/Mec. Hanoru
PacyeTHbI nepuog,
BanioBbIVi [OXOA = MECSa4HbIV foxoal 2 $ 186624
3aTparthbl Ha CTPOUTESNILCTBO y3sa (Pa3oBble) $ 14464
Pacxogbl Ha cogepxanue y3na 3a 12 $ 60336
MecsILLEB
MpurbbIIb $ 73804 [Tocne ynnatbl Hanora
Pestome: akoHoOMuYeckas ap@PeKTUBHOCTb y3na CBA3U
0O6wue 3aTpaTbl 32 pacHeTHbIN Nepuog, $ 74800
Banosbl OXOA, 3a pacY4EeTHLIVN NEepPUOA, $ 186624
PeHTabeIbHOCTb BAOXEHWNN % 99
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MprBeaeHHble AaHHbIE HE NPUTEHAYIOT Ha MyOUHY 3KOHOMNYECKOTO
ananmsa BHeapeHusa IP-tenedpoHnn. bonee Toro, N0 MHEHUIO aBTOPOB,
BpeEMS OJ1 TaKOro aHanm3a eLle He HacTaso, C/IMLLKOM MOJioga cama UH-
nyctpusa IP-tenedonun. U, Bce xe, cogepxaHune tabnumubl 11.2 moxeT
noaboapuTb YnTaTens, 4OOpaBLIErOCs MNOYTU 00 KOHLA KHUIMM, 1 nokKa-
3aTb EMY BO3MOXHOCTb NO/y4eHUs peasibHbIX 4O0X0A0B OT IP-TenedoHnn
YK€ CeroaHs.

A ecnn npuBeneHHble B Tabnmue 11.2 cyMMbl He noka3anucb gocTta-
TOYHOW KOMMEHCaUMen NOTPaYEHHOr 0 Ha YTEHME JAaHHOM KHUM BPEMEHMN,
TO B crieaytoleM naparpade nsnaraetcs TexHMYeckas naesi, S(KOHoMmuye-
ckas 3P PEKTMBHOCTbL KOTOPOW SKBMBASIEHTHA Pa3Be YTO U3BECTHOW KapTe
6oumaHa bunnn boHca n3 cTMBEHCOHOBCKOIro «OCTpOBa COKPOBMULL».

11.6 BuptyanbHas TenedboHHas nuHus

CKoJbko pa3s Mbl MbITanMcb 6€3ycneLHo JO3BOHUTLCS 40 ab0oHeHTa,
paboTatoiero B cetn MHTepHeT? HeynobcTBO, 6€CNone3Ho noTpayvyeH-
HOoe BpeMSsl, MopasibHble N3AEPXKN, BOZMOXHbIE YObITKM U OTCYTCTBUE
BO3MO>XHOCTM COOBLLNTL BOBPEMSI CPOYHYIO MHDOPMaLMIO — Aaneko He-
MOJIHbI NepevYeHb HENPUATHOCTEN MPU NCMONb30BaHNU TeNnedOHHON
CB$13U, CBA3AHHbIX C MHOr04aCOBbIM JOCTYNOM K IHTepHET. N3BeCTHbIE
NyTW peLLeHns aTon Npobaembl Npy NoMoLLmM NMnHMin ADSL, 6a30B0oro goc-
Tyna ISDN tnna 2B+D, ycTaHOBKOW BTOPOro TesiedOHHOro Homepa nme-
10T BECbMa OrpaHnYeHHOE NPMMEHEHME B HaLLEeN POCCUINCKOW OeNCTBU-
TENbHOCTU.

B oCHOBY na3naraemoro 3gecb peLleHns NosioXeHO NUCMOb30BaHME
TexHonorum IP-tenedoHun. MNMporpamMmmHo-annapaTHbIi KOMMNNEKC, B CO-
cTaB KoToporo BxoaaT w3 Mpotein-ITG n npuepatHuk MpoTen-GK,
nossonsaet OnepaTopy CBA3M NPeaoCTaBUTb aDOHEHTAM HOBYIO YCITYry:
paboTtarb B ceTv VIHTEPHET 1 pa3roBapuBaTh o Tes1epOHY OAHOBPEMEH-
HO, 3aHNMasi BCero Jinilb 0AHY 00bIYHYIO aHa10roByo JiHu0. Huxe npea-
CTaBJIEHO OMMcCaHMe MexaHM3Ma opraHusauyv BUPTYyasbHON TenedoH-
HOW NNHUN.

Mepen Havanom pabdoTbl B ceTu MIHTEpPHET aDOHEHT akTUBU3NPYET Ha
cBoOen TeniepOoHHOM CTaHUMW OONONIHUTENbHYIO yCnyry «[lepeagpecauys
npu 3aHATOCTN aboHeHTa». MNpeaycMoTpeHbl ABa cnocoba akTuBmM3auunm
yciyru: cammum aboHeHTOM Npu nomowm curHanos DTMF nnm nepcona-
nom ATC npv noOMOLLM CPEeACTB 3KCMIyaTalMOHHOMO YyNPaBaeHus.

Janee aboHeHT cTaHaapTHbIM 00Pa30M yCTaHaBNMBAET CoOeANHEeHne
CO CBOUM NoOCTaBLWMKOM ycnyr cetu IHTepHeT n nonyyaet IP-agpec, Ha-
3HavYaeMblIi, Kak NPaBnIo, AMHAMUYECKN.

AOOHEHT 3anyckaeT nboe KNneHTckoe npunoxeHue IP-tenepoHunu,
HanpuMmep, nonynsipHoe nporpaMmmMmHoe obecneyveHmne NetMeeting. MNpu
3anycke KJIMeHTCKOro NPUIoXeHNs aBToOMaTUYecku, no npoTtokony H.323,
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VHUUMMPYETCS Npoueaypa perncrpaumm aboHeHTa y npuBpaTHUKa CeTU
MpoTen-GK, B xoae KOTopoW ykasbiBaeTcs TenedoHHbI Homep u IP-aa-
pec aboHeHTa. Kpome Toro, BBoamtcsa PIN-koa ansa naoeHtngukaumm abo-
HeHTa. MonyumB oT aboHeHTa 3anpoc perncrtpaumm — Registration Re-
quest, npuBpaTHUK obpaLlaeTcs kK 6ase JaHHbIX O MPOBEpPKK rnpas abo-
HEeHTa Ha NoJIb30BaHMe JaHHOM ycnyron. Ecnvu aboHeHT noanumcaH Ha 9Ty
YyCNyry, TO NpUBPaTHUK NOATBEPXAAET perncrpauuto coobuieHmem Re-
gistration Confirm, nocne yero aboHeHT MOXeT 6bITb AOCTYMNEH BO BPEMS
paboThl B ceTu VIHTEpHET.

JononHutenbHo, no IP-agpecy nonb3oBaTens, MOXeT OblTb NpoBeae-
Ha ngeHTndmkauma VIHTepHeT-npoBanaepa, OpraHn30oBaBLUEr0 AOCTYM
aboHeHTa K ycnyram rnodanbHoW ceTn. AToO MOXET NOHaA00UTLCA B TEX
cny4yasx, korga onepaTtop TenedOoHHOM CBA3M 3aK/loHaeT CoralleHmns Ha
OpraH13auuio BTOPOW BUPTYanbHOW TENE(MOHHOMN ANHUN TOJSIbKO C HEKO-
TOPbIMM NMOCTaBLLUMKAMU YCNYT CETU VIHTEPHET.

BMeCTO KIMEHTCKOro NporpamMmMHoro obecneyeHms MOXeT UCMOJ1b30-
BaTbCs crneumansHada nnata (HanpumMep, Phonedack nnu Linedack npo-
n3soacTea dupmbl Quicknet), BcTaBnsemas B nepCoHabHbI KOMMbIO-
Tep, K KOTOpOW No ABYXMNPOBOAHOM JIMHUM NOOKI0YAETCH aHaioroBbIin
TenedOoHHbIN annapar.

Ha puc.11.3 npencrasneH anropntm Bbi3oBa Nosb3oBaTtens, paboTtalo-
uero B cetn MIHTepHeT.

Bbi3oB (6)

NetMeeting

MogaeMmHbIi Nyn nocTasLLmKa
ycnyr cetv NHTepHeT

Y
Baza
.
i
(oooooo
UnTepHer MpuBpaTHUK
MpoTteii-GK

3

LLinto3
MpoTeir-ITG

Puc. 11.3 Bbi3oB aboHeHTa, paboTatowlero B cetnt IHTepHeT
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BbI3biBaloOLLMI aDOHEHT HabKpaeT HOMeP Bbi3biBAaEMOro aboHeHTa (1),
1, ECNN 3TOT HOMEP 3aHAT (BbI3bIBaEMbI NOSIb30BaTe b paboTaeT B NH-
TEepPHETE), BbI3OB NepeaapecyeTca TenedOHHOW CTaHUmMen K w3y Npo-
Ten-1TG (2). Ans Toro, 4tobbl BEI3OB MOI OblTb aBTOMATUYECKN Nepeas-
PECOBaH K W03y, Ha CTaHUMM NS LW03a OOKHO ObiTh BbIAENEHO OT-
[enbHOe BHYTPUCTAHLMOHHOE HanpasfieHne (He BKIIIYEHHOE B ropoa-
CKOW NnaH HyMepaummn, 4ToObl He pacxoaoBaTh HOMEPHYIO eMKOCTb). Kpo-
Me TOro, kaxaoMy aboHeHTY, NoAnMcaBLLIEMYCS Ha yenyry «BupTyansHas
TenedoHHas NMHUS», O0IKEH ObITb MPUCBOEH BHYTPUCTAHLIMOHHbIN (BHYT-
puceTeBoOl) HOMEpP, Ha KOTOPLIM NnepeaapecyeTcsl BbiI30B Npu padoTte
aboHeHTa B ceTu VIHTepHerT.

LLInio3, B CBOIO o4epenp, NepenaeT NpUBPATHUKY 3anpoc Aonycka
K MCMOsIb30BaHMIO ceTeBbixX pecypcoB Admission Request no npoToko-
ny H.323 (3). B 3anpoce yka3biBaeTcs TenedOoHHbI HOMep Bbi3blBae-
Moro aboHeHTa. MNpuBpaTHUK AaET LWI03Y paspeLleHne NCrnosib3oBaTb
ceTeBble pecypcbl (Admission Confirm), B koTopom ykasbiBaeTcs IP-ag-
pec Bbi3biBaeMoro aboHeHTa (4). [anee wwno3 MapLIpPyTU3NPYET Bbl-
30B K BbI3biIBaeMoMy aboHeHTYy Yepe3 IP-ceTb(5). Y Bbi3biBaeMoro abo-
HeHTa Ha 3KpaHe nosBnsAeTcs coobLleHne 0 BXoAsLLEM BbI30BE C yKa-
3aHneM TenedOoHHOro HOMepPa BbI3bIBAKOLLLEr0 aDOHEHTA U aKyCTMYeckoe
n3sewleHne. OH MOXET NMOO0 NPUHATbL 3TOT BXOAALLMIA BbI3OB, INOO OT-
KasaTbCsl OT NpuemMa.

YT106bI 06ECNEeYnTb XOPOoLLee Ka4eCTBO BOCMPOU3BEAEHUS PEYEBOW
nHdopmaumm, onepaTtopy HeobGXoaANMO 3a4eNCTBOBATb MEXAHU3MbI
npenoCcTaB/eHNs rapaHTMPOBAHHOIO KayecTBa 06CNYXMBAHUS, HANpW-
Mep, HaCTPOUTb MapLUPYTU3aTop Takum oO6pa3om, 4TOObl peyeBoMy
Tpaduky, nepenasaemomMy B naketax UDP, npuceamsancs 6onee BbICO-
KU NpuopuTeT, YeM TpaduKy AaHHbIX, nepenasaemomy B naketax TCP.
Kpome Toro, xenaTtesnbHO, 4TOObI LLJIO3 C NPUBPATHUKOM Y MOOEMHbIM
nysoM NocTasLUuvKa yCnyr cetn MHTepHeT pacnonaranncb B O4HOM N0-
KanbHOM ceTn.

Ecnu aBTOmMaTmnyeckn peannsoBatb ycnyry «BupTtyanbHasa TenepoH-
Has INHUS» HE NPeACTaBNSAEeTCH BO3MOXHbIM M0 TEXHUYECKMM NPUYnHaM,
HanpuMep, B CETU HE NOAAEPXMBAETCS AONONHUTENbHAA ycnyra «[lepe-
agpecaums Npu 3aHATOCTN abOHEHTa», TO €e MOXHO peann3oBaTtb Npu
nomMoLum cuctemMbl 06paboTkun TenedoHHbix kapT (CTK) MpoTen-TK. An-
ropuTM Takom peanm3aummn ycnyru npeacrtasieHd Ha puc.11.4. B atom
cny4dae ycnyra MoxeT npenocTtaBnsatTbes nodbiM aboHeHTam THOI, HO
Ons o6ecrneyeHns XOpoLLIEro kayecTBa peymn, onsaTb-Takn, cneayeT 3a0en-
CTBOBATb MEXaHM3Mbl NPEAOCTABIEHNS rAPAHTUPOBAHHOIO KayecTsa
obcnyxnBaHus.
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Cunctema CepBUCHbIX
TenedOoHHbIX KapT
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Puc. 11.4 Bbi3oB aboHeHTa, paboTatoLlero B cetn MHTepHeT, yepe3 CTK

Bbi3biBaeMblIi aDOHEHT (aOOHEHT, MOANMCaBLLNIACS Ha YCNYry) BbINO-
HAET OeCTBUSA, aHAJIOrVMYHbIE NpeablayLemMy aniropuTtMmy.

BbizbiBalowmin aboHeHT coeamnHsietca ¢ CTK (1). OTMeTum, 4To Ha
ctaHuum ansa yenyrmn CTK BbliaenseTcsa cepuiiHbii Homep. lanee aboHeH-
Ty nepenaeTcs npurnaweHne K Habopy Homepa. Nocne Toro, kak abo-
HEHT BBeaeT Npu nomMmoLlum curHanos DTMF Homep Bbi3biBaeMoro abo-
HeHTa, CTK yctaHaBnmnBaeT 4yepes3 ATC coeauHeHue co Ww3om MNpoTeit-
ITG (2), KOTOPbIN MOAKIOYAETCHA K CTaHLUUN TakuM Xe obpas3om, Kak
1 B npeaplayuem cnydae. JanbHenwmnim anroputm yCTaHOBAEHUS coeau-
HEHUA NAeHTUYEeH aJiropnuTMy, OrnMcaHHOMY BbliLLE.

CnenyeT 0cob60 OTMETUTb, YTO C MOMOLLbIO BbILLEN3I0XEHHOIO NOJb-
3o0Baresib, padoTaoLuii B cetu IHTepHeT, UMeeT BO3MOXXHOCTb He TOJb-
KO MNPUHMUMATb BXOAALLME BbI30BbI, HO TakKXXe MOXET caM MHULMNPOBaTb
BbI3OBbI, HE NMPepbIBas CBOen MHTepHET-ceccun.

21. B.C. lonbaowtenH
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11.7 Uentp 06pabotku BbizOBOB

B ueHTpe 06paboTkn Bbi3oBoB (Call-center) OyayT MHTErpMpoBaHbl Kak
onepartopckue, Tak ¥ aBTOMaTU3MPOBaHHbIE NHPOPMALMOHHBIE CITYXKObI,
4YTO NO3BOJIUT PEAIN30BaTb B OAHOM KOMMJIEKCE MakCUMasIbHO LUMPOKUIA
CNekTp B3aMMOCBSA3aHHbIX ycnyr. LleHTp peanv3oBaH Ha 6a3e TeXHOJ0-
run IP-tenedoHnn ¢ nogaepxkom npotokona H.323.

[na opraHusauum MHOOPMALMOHHO-CNPAaBOYHbIX CYX0 B LEHTpe
00paboTKKM BbI3OBOB NPeayCMOTPEHbI CTYNEHb pacrnpenesieHnsi Bol30BOB
(CPB) n uHtepakTtuBHas peyesas cuctema (IVR).

[ns opmncHOro pbiHKa B LEHTPE peanm3oBaHbl QYHKUMN yHpexXaeHye-
CKol TenedOoHHOM CTaHUUMK, Tak Ha3biBaemol IP-PBX. Bnarogapsa atomy
oTnagaeT HeobxoAMMOCTb pa3BopadnBaTh B odpuce aBe ceTeBble NHppa-
CTPYKTYPbI: TeENeOHHYIO 1 KOMIMbIOTEPHY!0. IP-PBX HE TONbKO coXpaHuT
GYHKUMOHANbHbIE BOSMOXHOCTN TPaauUMoHHbIX YATC (npenocTtaBneHme
0a30BbIX COEAVMHEHWN U CTAHAAPTHbLIX OOMNOJIHUTENbHbLIX YCAYr), HO
M NPensioxXnT COTPYAHMKAM O0duca HOBble BO3MOXHOCTU, Hanpumep,
Nonb30BaHue TenedOoHHbIMU yCryramu cBoer koprnopaTtueHoi YATC He-
3aBMCKMO OT TOr0, FAe OHW HAaXOAATCS, Hanpumep, Npu paboTte goma.

Mpwv noMoLm LeHTpa 06pPaboTkM BbI3OBOB aDOHEHT MOXET BOCMOJ1b-
3oBatbca yenyramm Web-tenedoHnu, T.e. OH MOXET UHULMMPOBATL Te-
nedOoHHbI BbI30B, BbIOPAB CCbISIKY HA MMS Bbl3blIBAEMOI0 aOOHEeHTa npsi-
MO Ha cTpaHuuax Internet. 1ng aToro Hy>XHO NOABECTU KYPCOP K UMEHMN
BbI3blBAEMOI0 aOOHEeHTa B cneumanbHo 6ase naHHbIx HaWeb-cTpaHuue
U WENKHYTb KNaBULLIEN MbILLN. [JpyrmuMu cnoBamm, Hy>XKHOe TenedoHHoe
COEOMHEHME yCTaHaBNMBAETCS NPU LLLENYKE MbILLbIO, KOraa Kypcop ycTa-
HOBJIEH HA IMEHU, HOMEPE NN OPYroM 0603HAYEHNM BbI3bIBAEMOr0 abo-
HEHTa, Yepes ccbiiky Ha Web-cTpaHuue.

Kpome Toro, LieHTP CMOXET COMNMPOBOXAaTh B peasibHOM BpeMeHM ka-
XO0ro KNMeHTa ¢ MOMEHTa ero NosiB/IeHNs Ha AoMalLLIHe CTPaHNLLE KOM-
naHuu B cetu Internet 1o odbopmneHns 3akasa Ha Nokyrnky Heo6xoanMMo-
ro NPOoAyKTa, NPOBOAA 3TOr0 K/IMEHTa Yepes Takmne aTanbl, Kak EMOHCT-
pauus Katasora rnpeanaraemMbix U3OeNuii N BbIACHEHNE BO3HUKAOLLIMX
BOMPOCOB NnyTeM TeNIepOHHOro 06LLEHNS C NPEeACTaBUTENIEM KOMMaHWMN.

TexHn4eckoe obcnyxmeaHme o6opynoBaHus LeHTpa 00padboTKu Bbi-
30BOB OCYLLECTBNAETCA Yepesa npoTokon http, T.e. npmn nomoLm obbIy-
Horo Web Browser. Tak e, yepe3d Web-unHtepderic, nonb3oBaresib CMO-
XEeT ynpaBnaTb 0O0CNyX1BaHMEM Bbl30Ba, 3aKka3bliBaTb M OTMEHATb 40~
NMONIHUTENbHbIE YCYIN, PEFNCTPUPOBATLCSA 1 NOJyYaTb AOCTYN K YCNy-
ram u T.4.



TMpuHUMnel peanvsaumm 323

11.8 Mogayns IPU kak cpepctBo uHterpaumm um¢ppopbix
ATC c IP-cetamn

Bce vale TenedoHHble ceTun obLero nonsb3oanus (TpOIM) ncnonb-
3yl0TCA ANs opraHusaumm gocTyna K rmobanbHon ceTtu Internet. Onepa-
TOpbI TeNIeOHHOM CBA3U, KAk MPaBuio, He NoJly4atoT OT 3TOrO CYLLECT-
BEHHOro0 40X04a, B TO BPEMS Kak MOCTaBLUMKM YCAYr ceTn MHTEPHET Mno-
JlyHatoT 3HaYUTENbHYIO NPpuUbbIb. Kpome Toro, KoMmyTaunmoHHoe o6opy-
nosaHue THOI npoekTUpoBanoch U3 pacyeta MHTEHCUBHOCTU Harpy3Ku
0.1 -0.153pnaHra B 4ac HambonbLuen Harpy3kn (Y4HH) Ha ogHYy aOOHEHT-
CKYIO JIMHUIO, N UMEHHO MpPK Takux napameTpax obecneymBanochb yaoB-
NeTBOPUTENIbHOE Ka4yecTBO 00CNYXMBaHUSA TeNnedOHHbIX BbI30BOB. AHa-
JIN3 Harpyskn ¢ y4eTOM MOOEMHbIX COeAMHEHN Mexay aboHeHTaMm
TdOIlM n noctaBLwmkamm yenyr cetm IHTepHET NoKasbIBAET, 4TO B HEKO-
TOPbIX C/y4asiX MHTEHCMBHOCTb Harpy3ku Ha 0aHy abOHEHTCKYIO JIMHUIO
MoxeT gocturatb 0,8 Opnanra B HHH. Mpn 9TOM 3aHMMAIOTCS HE TOJbKO
abOHEHTCKME, HO U MEXXCTaHLIMOHHbIE COEANHUTENbHbIE JIMHUK, YTO NPU-
BOAMT K OLLyTUMbIM neperpy3kam B THOTT.

MpepnaratoTcs pasnuyHble pelleHus npobnemMsl oTBoAa Tpaduka
ceTn IHTepHeT oT coeanHuTenbHblx NMHUN THOI. OaHuUM N3 Hanbonee
OENCTBEHHbIX PELUEHUN SABASETCA OpraHn3aumns B KOMMYTaLVOHHOM
obopynoBaHuu To4kn NpucytcTeua MHTepHeT — Internet Point of Pres-
ence (IPoP). NMpu aToM He TONbLKO OTBOAUTCA TpaduK VIHTEepHeT, HO
1 onepaTopbl TeNe@OHHOM CBA3M CaMM CTAHOBATCS NOCTaBLUMKAMMN YC-
nyr rnobansHol ceTn IHTEPHET, 4TO NO3BOJISIET CYLLLEECTBEHHO NOBLICUTb
VX A0X00bl.

Ha puc.11.5 npencTtaBneH BXoasLWmiA B KOMMNJIEKC 000pya0oBaHUS
ATCL-90 mogynb IPU (Internet Point of Presence Unit), no3sonstowmin
OpraHn3oBaTb MHTErpaLmio KOMMYTaUMOHHOro 06opyaoBaHms ATC B ceTn
Cc MapupyTtuzauueinn naketos IP. Moayne IPU aBngeTca MHTerpnpoBaH-
HbIM CEPBEPOM A0CTyNa: B Ka4ecTBe wo3a IP-tenedoHnn oH obecne-
ymBaeT nepepadvy peveBoro Tpadpuka n GakCUMUIbHbIX COOBLLEHMIA MO
ceTaMm ¢ MaplupyTmsaumen naketos IP, a B kauecTBe cepBepa yaaneHHO-
ro poctyna K IP-cetsam npepoctaBsnsieT aboHeHTam TPOIM poctyn K NH-
TEPHET nan K yaaneHHbIM JIBC N0 KOMMYTUPYEMbIM JINHUSIM.

Moaynb IPU nogkntodaetca kK ATC no undposbim Tpaktam E1 ¢ nc-
nosibaoBaHmem cuctem curHanusaumm OKC7 (ISUP) nnn E-DSS1, ak ce-
TAM C MaplwpyTtmnsaumen naketos IP — npu nomowm nHtepdenca
10/100BaseT. CepBep aBTOMaTN4YECKM (MO HABpPaHHOMY HOMEpPY) pacno-
3HaET, Kakoe M3 NMPUJIOXKEHUN O0JKHO ObITb UCMONL30BaHO ANt 06Cy-
XXVBaHWS MOCTYNNBLLErO BbI3OBA.
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11.9 Tectuposanue npotokonos IP-reneponHunn

Ina TecTnpoBaHna cemMeincTBa NPOTOKONI0B curHanuaauum H.323,
paccMOTPEHHbIX B rnaBax 5 1 6, a Takxxe npoTokonoB cteka TCP/IP, B Tom
yucne, NPOTOKOI0B NpuknaaHoro yposHs RTP/RTCP, pacCMOTPEHHbIX B
rnaee 4, ncnonb3dyetcsa npotokon-tectep SNT, npeacTaBneHHbIl Ha
puc.11.6.

Puc. 11.6 TMpoTtokon-tectep SNT

MpoTtokon-tectep SNT-7531, Hapsaay C TECTUPOBAHMEM MPOTOKOJI0B
OKC7, V5, DSS1, nposepsieT npotokon H.323 (kak n gpyrme paccmMmoT-
PEHHbIE B KHUIe NPOTOKOJSIbl IP-TenedoHnmn) Ha COOTBETCTBUE MexXayHa-
POAHLIM PEKOMEHAALMSIM N POCCUNCKUM HaLMOHaNbHbIM TPEOOBaHUSAM.
[MpoTOKON-TECTEP MOXET NCMNOJIL30BATLCA ONEpaTopamm CBA3M s Npo-
BeAEHMS MyCKO-Hanaao4HbIX paboT 1 conpsikeHns obopyaoBaHns pas-
HbIX GMPM-NPon3BOAMTENEN, padpaboTymkamMm 000opyaoBaHUS s OT-
naaKu cBoero o6opyaoBaHns, CEPTUPUKALIMOHHBIMU N UCTIbITATENbHbI-
MU LLEHTPaMn — ans NnpoBeaeHns UCNbITaHi NO «TUNOBOW NporpaMmme
N MEeTOOMKE».

OnpeneneHbl ABa OCHOBHbIX peXxuMa GYHKLMOHUPOBaHNSA TecTepa:
MOHUTOPUHT Y CUMYIALMSA.

MOHUTOPWHI NpeanycMaTprBaeT NaCCMBHOE YTEHNE OAHHbIX B CUrHasb-
HbIX kKaHanax. MNpu padoTe Tectepa SNT B pexnme MOHUTOPUHra nepe-
[aBaeMble N MPUHUMAEMbIe CUIHasbHble COOOLLIEHNS BLIBOOAATCS HA 9K-
paH B nopsake nx nepegadu n npuema. PasnnyHbie GuabTpbl M HACTPOW-
K1 MOHUTOpPA NMO3BONSAOT BLIBOOUTbL HA 3KPaH B yA0OHOM A1 M0JIb30Ba-
Tens popmaTte Tosbko HeOBXoaMMbIe AaHHbIE (HanpuMep, TONbKO CUr-
Hanu3auuyio RAS nT.4.). CyliecTByeT BO3MOXHOCTb COXPaHEHNS OAaHHbIX
B ¢anne B ASCIl dpopmarte.
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aga 11

CumynsaTop SABNSIETCA STAIOHHOW MOAENbIO0 060PYAOBaHUS, B KOTOPOM
peann3oBaH TECTUPYEMBbIN MPOTOKON. [py COBMeECTHOM paboTe ¢ TepMu-
HaNbHbIM 000pyaoBaHnemM H.323 (LLo30M) v NpuBPaTHUKOM MPOTOKO-
TeCTep CUMYJSIMPYET, COOTBETCTBEHHO, PEXMMbI PaboTbl NPUBPATHUKA, TEP-
MUHana nam Wno3a 1 No3BONSIET ONPeaenTb, HACKObKO (MYHKLIMOHMPO-
BaHWe TECTUPYEMOro 060pya0BaHNS COOTBETCTBYET TPEOOBAHNSAM MEXY-
HaPOOHbIX 1 HALUMOHASTbHBLIX CTAHAAPTOB. Pean3oBaHHbI B NPOTOKOM-TEC-
Tepe cumynatop npotokona H.323 no3BonseT co3aaTtb UCXOASLLWIA BbI3OB,
OTBETUTb Ha BbIZOB, UMUTUPOBATb 3aHATOCTb aDOHEHTA U T.A., @ TAKXKe CO-
OEePXNT TECTOBbIE CLIEHAPUI /11 BCEX OCHOBHbIX 3TaroB YCTAHOBEHMS U 3a-
BEPLUEHNS coeamMHeHNs Npuy nomMoLLm npoTtokona H.323, Bkitoyas:

e 0BHapYXXeHWe NpUBpPaTHMKA U PErncTpaLmio B Hem (curHanusaumsa RAS);

® yYCTAHOBJIEHME CUTHANBbHOro coeanHeHus (curHannsaunsa RAS
n H.225.0/Q.931);

® onpeneneHune BeayLLero 1 BeAoMoro o60opyaoBaHns 1 06MeH MHbop-
Maumen 0 ero pyHKLMOHANbHbIX BO3MOXHOCTSX (CurHanuadauus H.245);

® OTKPbITUE NOrNYECKMX KaHanoB (curHanmaauuys H.245);
° nepepnadvy peyesor nHpopmauum (npotokon RTP/RTCP);
e 3aBepLleHne CoeanHEHNS.

OcTaHoBMMCS HEMHOTO 6osiee NoAPOOHO Ha KaXa40M U3 3TUX 3TaMoB.
B TecToBbIE CUgHapUM perncTpaumn LW3a BKIKOYEHbl TUMWYHbBIE OLIV-
OOYHble cUTyaLuun, Takue, HanpuMep, Kak:

e OTCYTCTBME OTBETa OT NPUBPATHUKA;
e 0TKa3 B perucTpauuu.

[N ycTaHOBNEHUSA COeANHEHNS MeXay ABYMS TepMUHanamm (Lunio-
3amMu) ¢ yyacTuem NpmBpaTHUKa MCNoMb3yeTcs ABa cnocoba nepenaqu
CUrHaNbHOM MHMOPMaLNKN: HENOCPEACTBEHHO OT OAHOro 06opynoBa-
HUA K APYrOMY UM C MapLupyTU3aumnen curHanbHbIX COOBLLEHNI Npu-
BPaTHMKOM.

B npoTokon-Tectepe peann3osBaHbl clieaylolme onboYHbIe cuTya-
LMW, BO3HUKAIOLLLME NPU YCTAHOBIEHUM CUTHANTbHOIO COeANHEHUS:

® 3anpeT goCTyna NPUBPaTHUKOM (13-3a TOro, 4TO He 3aperncTpupo-
BaHa Bbl3blBaeMasi CTOPOHa, He 3aperncTpmpoBaH Bbl3biBAOLLUNA TEP-
MUHan (LW3), UM OTCYTCTBYET 3anpoLLeHHas nosoca npornyckaHng);

® He noJly4eH OTBET Ha coobLeHne Setup: oTcyTcTBUe coodLueHuni Call
Proceeding/Alerting/Connect.

lMocne ycnewHoro yctaHOBEHNS CUTHANTbHOTO COeAMHEHUS TEPMU-
Hanbl (Lwnto3bl) H.323 oTKpbIBalOT ynpasnaowmin kaHan H.245. Ha aTom
aTane BbIMOJIHAIOTCSA ABe NpoLenypbl: onpeaeneHne BeayLero v Beao-
MoOro obopyaoBaHus 1 0OMeH MHpopMaLyen 0 GYHKLMOHASbHbIX BO3-
MO>XHOCTSIX.
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Bo Bpems BbiNofIHEHMS NOOOI U3 3TUX NPOLIEAYP MOFYT BO3HUKHYTb
cbou B paboTe npoTokona H.245, otpaboTka KOTOpbIX NpeaycMoTpeHa
B TECTOBbIX CLIEHapUsIX MPOTOKON-TecTepa:

e cOoOIh B onpeneneHnum BeayLero n BeaomMoro obopynoBaHms (M3-3a
TOro, 4TO COBMaM YMCNOBbIE 3HAYEHUS B NoJie Tuna obopynoBaHus,
VAV MHULMWPYIOLLIAS CTOPOHA He MpUHMMAaeT OTBeTa OT BCTPEYHOW
CTOPOHbI B TEYEHME HA3HAYEHHOrO MPOMEXYTKa BPEMEHM);

e cboi B npouenype obmMeHa MHpopMaLmen o GyHKLMOHASbHBIX BO3-
MOXHOCTSIX (M3-3a TOr0, 4TO LLU03, MHULMVPOBABLLWIA MpoLeaypy, He
NpUHUMaeT coobLeHne NOATBEPXAEHNS B Te4YeHNe Has3HaA4YeHHOro
MPOMEXYTKa BPEMEHN).

Mocne BbINOJIHEHMS BhiLLEYKa3aHHbIX NPOLLeAyp HaYMHaeTcs npoue-
[ypa OTKPbITUS TOrMYECKMX KaHanoB. B TeCcToBkIe cLieHapuu s npoBep-
KW 3TOro atana BKJIlOYEHbI CriefytoLime BO3MOXHbIE Cllydau:

® MpPUEMHbIN LLMO3 3anpeLaeT OTKPbITUE KaHana (M3-3a Toro, 4To BUA,
MHdOopMaLMN HEN3BECTEH UM HE NOOAEPXMNBAETCS, LUMPUHA NONO-
Cbl HEQOCTATOYHA, NOEHTUDUKATOP CeaHca CBA3N HEAENCTBUTENEH
nT.ao.);

®  NHULMMPYIOLLMIA LLJTIO3 CBOEBPEMEHHO He Mosy4yaeT NoATBEPXOEHNS
1 3aBepPLUAET COeANHEHME.

CneuuanbHble onuum npotokon-tectepa SNT-7531 no3sonsaioT usme-
PSTb BPEMS YCTAHOBJIEHNS COEANHEHNS — OOVH N3 BXKHENLLINX MapamMeT-
poOB KayecTBa 06cnyxuBaHusa. Mpu UX NOMOLLM ONPEenensioTcs Takxke
1 Opyrme napameTpbl Ka4ecTBa 00CTyXXNBAHNS: KONMYECTBO NMOTEPSAHHbIX
RTP-nakeToB, cpenHas 3agepka n sapuaums 3agepxkm RTP-nakeTos.

3aBepLuas 3Ty [MaBy U BCIO KHUIY, XO4ETCS NOXenarb YuTatento, 4O-
YynTaBLUEMY ee [0 KOHLA, HE NOoXasieTb O NOTPaYeHHOM BpeMeHU. Ko BcemM
NPUBEOEHHBLIM B KHUIe apryMmeHTam 1 OJIMHHOMY CMNUCKY YNOMSIHYTbIX
B [laHHO rmaee NpoayKToB IP-Tene®oHnm MOXHO ,o6aBUTbL 1 3HAMeHa-
TenbHoe cobbiTue, nponsowenwee 1 mioHa 1999 ropa, korga MuHucTep-
CTBO CBSA3U (B Ty Nopy — [OCKOMUTET Mo CBA3U 1 MHdOopMaTu3aLnm) opum-
umansHo npuaHano IP-tenedoHunio noanexalimm AnNLeH3NpPoBaHuIO BU-
[OM yCnyr CBsI3W, XOTS 1 NOA NCeBOOHMMOM «Tenematuydeckas cnyxoba
peyeBo MHpOPMaLN».

BcnomunHasg 3amevaHue o nonbiTkax caepxnsaHus IP-tenepoHnm aa-
MWHUCTPATUBHBIMU METOAAMM, C KOTOPOr0O HaYMHANaCh 3Ta KHUra, MoX-
HO C U3BECTHOW A0f1Iei oNTMMM3Ma 3aKJo4nTb, YTO 34EeChb Takke nobde-
AN 30paBbli CMbICH, MO3BOJSIMBLUMK MPUMEHUTL BMOJSIHE MOAXOOSLLNN
K pazsututo IP-tenedonnn npuHumn ABpaama JinHkonbHa: «Ecnm Bbl aep-
XWTE C/IOHA 3a 3a[HI0I0 HOTY, @ OH BbIPbIBAETCS, TO cCaMoe Jlyyllee — OT-
MyCTUTb €ro».
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ACELP

ADPCM
API

ARP

ARPA

ASCII

ASN.1

BGP

cBQ

CNG

CS-ACELP

CSRC

DiffServ
DNS

DSP
DTMF

DTX

DVMRP

E1
ECMA

Algebraic Code-Excited Linear Prediction. MonynspHbIii anroputm Kom-
npeccun peveBoro curHana (CKopocTb nepenayn 8 Kéut/c)

Adaptive Differential PCM. ApantuBHas anddepeHumansHas MKM

Application Programming Interface. iHTepderic npuknagHoro nporpam-
MUPOBaHUSA. ITO HABOP PYHKLMIA, C MOMOLLLIO KOTOPbIX MPUIOXEHNS
B3aMMOENCTBYIOT C ONEPaLOHHON CUCTEMOM AJ19 BbINOJIHEHUS 3a4a4

Adress Resolution Protocol. NpoTokon, o6ecnevnsatoLmin AuHaMmmyeckoe
npeobpasoBaHne afpecos VHTepHeT B pusmyeckre (annapartHbie) anpeca
060py0BaHMS NIOKaNbHOM CeTn

Advanced Research Projects Agency. CneunansHoe areHTcTeo npu Mu-
HucTepcTBe 06opoHbl CLUA (Department of Defense — DoD), co3naBLiee
ceTb ARPANET

American Standard Code for Information Interchange. AMepukaHckuit
CTaHAapPTHbIV Koa, Ans obMeHa nHdopmaumen

Abstract Syntax Notation One. Cneuundukaums abcTpakTHOM CUHTaKCU-
yeckol HoTauumu, Bepcus 1. CnyxumTt ans onmcaHms MHPOPMALMOHHbIX
06BbEKTOB NPUKIALHOIO YPOBHS

Border Gateway Protocol. OfHOYpOBHEBbI MHOTOMYHKTOBbIA MPOTOKOJ
OMNHAMNYECKON MEXA0MEHHO MapLupyTrudaumu. Mpu Bbibope mapLupyTta
YYUTBIBAET YNCSIO NEPECHIIOK, MPOMYCKHYIO CNOCOOHOCTb KaHaNoB 1 Ap.
BbisiBnseT 3aKkonbLOBbIBAHME MAPLLPYTOB.

Class Based Oueuing. OpraHusauns oyepener ¢ ydeTom knacca tpadpu-
Ka. Kaxgblli Knacc MMeeT CBOIO 04epeb, 1 eMy rapaHTUPYETCs HEKOTO-
pasi oNs NPOMNyCKHOM cnocoBHOCTU KaHana. Ecnm kakoin-To knacc He uc-
NoSb3yeT BECb OTBEAEHHbI EMY PECYPC, OOAS KaXA0ro N3 OCTaNbHbIX
KJ1aCCOB MPOMNOPLIMOHASIbHO YBEINYMBAETCS.

Comfort Noise Generator. leHepaTop koMdopTHOro wyma. Mcnonbayet-
Csl B cMCTEMax C KOMMNPECCUEN PEYEBOro CUrHana os yctpaHeHms ad-
dekTa «rpoboBON TULLMHBI» B May3ax, Korga nepegada curHana npekpa-
LaeTcs, 1y CIyLLaloLero Co34aeTcs Wio3ns, 4TO CBA3b NpepBaHa.

Conjugate Structure — Algebraic Code — Excited Linear Prediction. TexHo-
nornsa CS-ASELP npumeHsieTcs B kogekax G.729, ncnosib3yemMblx osis ne-
pepayn peun no cetam Frame Relay. O6ecneymBaeT CKOPOCTb Nepenayn
8 KéuT/Cc npu anutensHocTn kagpa 10 mc.

Contributing Source Identifier. Cnncok nonen ¢ ngeHtudunkatopamm nc-
TOYHUKOB, pevyeBas MHPOpPMaLMa KOTOPbIX CMELUMBAETCs Npu CO34aHUN
RTP-naketa. Bo Bpemsa pedeBon koHbepeHuun kaxabii RTP-nakeT co-
nepxut ceoii SSRC.

Differentiated Services. Cuctema anddepeHumpoBaHHOr0 06CNy>X1BaHUS
Tpaduka pasHbix Knaccos, pasdpadoTaHHas komuteTom IETF

Domain Name System. CepBep nMeH 0oMeHOB B VIHTepHeT, npeobpasyio-
wmii 9T umeHa B IP-agpeca.

Digital Signal Processor. MNpoueccop undpoBoin 06paboTKn CUrHasOoB.

Dual Tone Multi-Fregency. MHoroyacToTHas cmctema kKoguposaHus umdp
Homepa. MimeeTcs aBe rpynnbl YacToT, U undpa KOANpyeTcsa ABYyMS Yac-
TOTaMu 13 pasHbIX FPyn.

Discontinuous Transmission. lNpepbiBaemas nepeaaya. Kogek npekpatua-
€T nepepavy nakeTos, KOraa AeTeKTOP peyvyeBol akTMBHOCTU OBHapYXn-
BaeT nayay B peyn.

Distance Vector Multicast Routing Protocol. OguH n3 0CHOBHbIX MPOTOKO-
0B, Ha 6a3e KOTOPLIX peann3yeTcs MHOroaapecHas paccoinka B IP-ce-
TAX.

Lindposas cuctema nepegaym co ckopocTbio 2.048 M6uUT/c, ncnonbaye-
Masg B Poccum 1 opyrnx eBpornemckux ctpaHax.

European Computer Manufacturer’s Association. Accoumauus eBponein-
CKNX NPON3BOAMTENEN KOMIMLIOTEPOB.
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EIA

ETSI
FIFO

FTP
GCP
GK

Gw

H.323

ICMP

IDCP

IEEE

IETF

IPOP

ISO

ISP

ITU-T

LDP

LER
LPC
LSP
LSR

Electronic Industries Association. Accoupaums aneKTPOHHOM NPOMBbILLIEH-
HocTu. Mpynna, paspabartbiBalollas cTaHOapThl NepenayYy gaHHbIX. Pas-
paboTyMK psaa KOMMYHUKALMOHHbBIX CTaHAAPTOB, B TOM Y1Ce, cTaHaap-
Tbl EIA/TIA-232 1 EIA/TIA-449.

European Telecommunication Standards Institute. EBponeickuin MHCTU-
TYT CTaHAAPTOB B 06/1aCTN CBSA3M.

First In, First Out. ucumnnnunHa o6CnyxmnBaHns, Npu KOTOPOW NepBoit 06-
CNyXMBaeTCs Ta 3asiBKa, KOTopasi NepBO NOCTYNWa B O4epPesb.

File Transfer Protocol. NMpoTokon nepeHoca ¢annos.

Gateway Control Protocol. [poTokon ynpaBneHus LW030M.

Gaéctzageeper. [MpuBpaTHUK. BeiNOAHAET GYHKLUMM yNpaBieHnUs 30HOM ceTun
H. .

Gateway. LLIno3. AnnapaTtHO-NporpaMmMHbIii KOMMJIEKC, 06ecrneynBaoLmi
0OMeH JaHHbIMU MeXay CETAMMU Pa3HbIX TUMOB.

PexkomeHpauus ITU-T, koTopast onpefenisier CUCTEMbl MyNIbTUMELNNHOW
CBSA3M B CETAX C NAKETHOW KOMMYyTaumei, He obecneymBatoLLme rapaHTu-
poBaHHOE Ka4yeCcTBO 0OCNYXMBaHUS

Internet Control Message Protocol MpoTokon ynpaBnsitoLmx coobLeHnn
B MHTepHeT. MpepnocTtaBnseT nporpaMMHOMY obecrnedeHunio paboyen
CTaHUMM MY MapLLpyTU3aTopa BO3MOXHOCTb 0OMEHNBATLCS C APYTMMU
YCTPOWCTBaMMU MHGOPMALMEN, OTHOCSLLENCS K MapLUPYyTU3aLUMnN MNaKETOB.
dsnsaeTca HeoOxoaMMOl HacTbio cTeka npotokonos TCP/IP.

IP Device Control Protocol. MpoTokon ynpasneHus o6opyaosaHnem, pea-
nmsylommwéTeXHonorwo MapLpyTtusauum naketos IP. [lpegnoxeH ¢oup-
Mo Level 3.

Institute of Electrical and Electronics Engineers. VIHCTUTYT nHxeHepoB
3NEeKTPOTEXHMYECKOW 1 3NEKTPOHHOI oTpacnei. Beget nccnegoBanuis B
0651aCcTV CBA3U U pa3pa6aTb|BaeT KOMMYHUKaLUMOHHbIE N CeTeBble CTaH-
[apTol.

Internet Engineering Task Force. pynna nHxeHepHbix npobnem UHTep-
HeT. BknioyaeT B cebs 6onee 80 camMoCTOATENbHbBIX NOArPYNM, oTBeYaeT
3a pa3paboTky CTaHAapTOB 4S9 IHTepHeT. YcTaHaBnMBaeT NpuopuTeThl
1 BbipabaTbiBaeT peLleHns rno KpaTtkocpoYHbIM BONpocam u npobdnemam,
BKJlKl)g%ﬂ NMPOTOKOJIbl, aPXUTEKTYPY U akcrnyaTaumio. PaboTaeTt nog aruv-
nown .

Internet Protocol. NMpoTtokon mexceTeBoro B3aMMoaencTBuS.

Internet Point of Presence. Touyka npucyTcTBusa nocTtasLwyka ycnyr MHrep-
HeT B KOMMYTaLMOHHOM 060PYL0BaHUN.

International Organization for Standardization. ISO — aTo He npocTo a6-
OpeBmaTtypa: rpeyeckoe CloBo iso 03Ha4vaeT «paBHbln». ISO OcHoBaHa
B 1946 r. n npeacTasnseT coboi MexayHapoaHyo opraHM3aunio, oobe-
OuHsoLyto 6onee 75 HaumoHanbHbIX 610p0o pasHbIx cTpaH. PaspaboTtana
BaXkHeWLIne cTaHOapThl, B TOM YACTIE N KOMIbIOTEPHLIE.

Internet Service Provider. NMocTaBwmk ycnyr MHtepHeT. Komnanus, npe-
JocTasngiowan gocTtyn B VIHTEPHET APYrM KOMMaHUAM UK H4acTHbIM
Muam.

International Telecommunications Union Telecommunication Standardiza-
tion Sector. CekTop MexayHapoaHoro Coto3a 9nekTpocBsa3un, paspada-
ThIBAKOLLMIA pEKOMEHZAUMM B 006/1aCTN TeNeKOMMYHUKaumii. BeinonHaet
dyHKummn 6biBLwero CCITT (MKKTT).

Label Distribution Protocol. lNMpoTtokon pacnpenenenusa metok. Nogaep-
XXMBAET NPOLUEAYPLI «pasgayn» U COrnacoBaHUs METOK Mexay MapLupy-
Tnsatopamu cetnt MPLS.

Label Edge Router. MorpaHnyHbeii mapLupytndatop cetm MPLS.

Linear Prediction Coding. KognpoBaHue ¢ IMHENHbIM Npeacka3aHnem.
Label Switched Path. KommyTrpyemebiii no metkam TpakT.

Label Switching Router. MapLipyTr3aTop KOMMyTaLMm No MeTkam.
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MCU

MEGACO/
H.248

MG
MGCP
MOS

MP

MPLS

Multipoint Control Unit. YcTpolicTBo ynpaBneHus koHdepeHumein. Obec-
neyrBaeT cornacoBaHne QyHKUNOHANbHbIX BOSMOXHOCTEN Yy4aCTHUKOB
KOH@EpPEHUMU, TO ECTb aNITOPUTMOB, UCMOJb3YEMbIX KaXKAbIM U3 HUX ANS
KOOVPOBaHUS peyn, BUOEONHGOPMaLMN U AAHHbIX; MOXET TPaHCKOANPO-
BaTb MHMOpPMaLMIO IOOOro BMAA, eC/iv TEPMUHAIbI, YHaCTBYIOLLINE B KOH-
depeHLMm, UCNOoNb3YIOT pasHble anropUTMbl KOAMPOBAHMS; B NpoLecce
COrnacoBaHums BblibMpaeT pexumm KoHdepeHunn. NMponssoant cMmeLlmBa-
HMe M KOMMyTauuio HGopMaumn, NPUHMMaeMON OT YHaCTHUKOB, N ee
pacnpeneneHue.

MpoTokon ynpasneHns TpaHCNopTHbIM LWto3oM. CosaaH paboyen
rpynnoi MEGACO komuteTa IETE

Media Gateway. TpaHCMOPTHbIN LLIO3.
Media Gateway Control Protocol. [poTokon ynpaBneHus wnio3amu.

Mean Opinion Score. XapakTepucTuka KadecTsa nepenadym peym ¢ npu-
MEHEHMEM KOAEKa TOro UM MHOro Tuna, Noslydaemas kak cpegHee 3Ha-
yeHune pes3ynbTaToB OLEHKW KayecTBa GOMbLLIOM FPynnon 3KCNepToB Mo
nATMGaNNbHOM LwKane.

Multipoint processor. Mpoueccop ans 06paboTkm nHdOoPMaLMK NosbL30-
BaTesielt Npy LeHTPannM3oBaHHbIX KOHMEPEHLMSX.

Multi-Protocol Label Switching. MHOronpoTokonbHast KOMMYyTaLMs Mo MeT-
kam. OCHOBaHa Ha TOM, YTO NaKeTbl, MOCTyMNatoLLMe B MOrPaHNYHbIA Map-
wpyTtnsatop cetm MPLS n3BHe, pa3oensioTcs Ha «KacChbl 9KBMBAJIEHT-
HOCTW nepecbikn». Kaxxaomy Knaccy HazHa4aeTcst CucTema MeTokK — KO-
POTKMX 3arof0BKOB, MCMOMb3YyEMbIX AJ11 MAPLLPYTU3aLLMN NAKETOB BHYT-
pu ceTn MPLS BMeCTO AJIMHHBIX 3arofloBKOB CETEBOIO YPOBHS.

Multicasting MHoroagpecHas paccbiika nHgopmaumm (ayamo, BUOEO Uin AaHHbIX).

OPWA

osl

POTS
PPP

PSTN

QCIF

QoS
Router

RADIUS

RAS

RSVP
RTCP

One Path With Advertising. BapuaHT anropntma, KOTopbiii noaaepxnea-
etcsa npotokonomMm RSVP. C nomousio OPWA nHdopmMaums ynpaBasioLLmx
naketoB RSVP MmoxeT ObITb MCMOJIb30BaHa A NpeackasaHns «CKBO3HO-
ro» QoS Bcero mapLipyTa.

Open System Interconnection. B3anmogencTeme OTKpbITbiX cuctem. Co3s-
naHHas 1ISO n ITU-T mexayHapoaHas nporpaMmma pa3paboTkm cTaHaap-
TOB CETEBOM Nnepenayn JaHHbIX.

Plain Old Telephone Service. Ycnyru TpaguumMoHHoON TenedoHnn.

Point-to-Point Protocol. lNMpoTokon aByCTOPOHHEN CBA3KU. Vicnonb3yeTcs
npu cBs3n Yyepes VIHTepHeT. Peanndyet o0OMeH naketamu Mexay KOMrb-
toTEpPaMm NN NHLIMW YCTPOMCTBAMM

Public Switched Telephone Network. TenedoHHas ceTb 06LLEro Nosib30-
BaHusa (TpOI). OB TEPMUH, NCMOb3YEMbIN )18 0603HaYeHNs Tene-
HOHHbIX CeTeV BO BCEM MUpPE.

Quarter-Common Intermediate Format. O6a3atenbHbii dopmaT n3obpa-
XXEHWI, KOTOPbIV A0MXKHLI 06ecneyrBaTb KOOEKU.

Quality of Service. KauecTtBo o6CcnyxumBaHus (ycnyrm).

MapuupyTtusatop. MNporpaMmMHo-anmnapaTHOe YCTPONCTBO, KOTOPOE Ha-
npasfaseT MHGOPMAaLMIO MOJIb30BATENA MO MAPLIPYTY, BeAyLLeMy K aape-
cary. Begert ctatncTuky MCMNonbL30BaHUS PECYPCOB CeTn, oGecrnedmBaeT
onpeneneHHbI ypoBeHb 3aLLnTbl MHGopMaLmnn.

Remote Authentication Dial-In User Service. [NpoTokon ayTeHTudmKaumm
1 aBTOpU3aLMn aboHEHTOB, a Takxke yoeTa o6bema NpeaocTaBAeHHbIX UM
YCNyr.

Registration Admission and Status. poTokon B3anMogencTems TepmMm-
HanbHOro 060pya0BaHNs C NPUBPATHUKOM. BXoAMT B ceMeCTBO NpoTo-
konos H.323.

Resource Reservation Protocol. MpoTokon pe3epenpoBaHns pecypcosB.

Real-time Transport Control Protocol. MpoTokon KOHTPONA TpaHCAOPTU-
poBKM MHbOPMaLMK B peasibHOM BpemMeHn. OpraHn3yeT 06paTHYO CBS3b
nony4yatenss MHGopMauuu ¢ ee OTNpaBUTENEM, UCMOJSIb3YEMYIO A5 06-
MeHa CBEAEHUSMM O YMCne NepenaHHbIX U MOTEPSIHHbIX NakeToB, O 3a-
OepXKe, ee LKUTTEPE U T.4. DTV CBEAEHNS OTNPAaBUTENb MOXET UCMOJb-
30BaTh A1 UIBMEHEHMsI MapaMeTPOB nepeaayn ¢ Lenbio yaydwnTts QoS
(HanpumMep, YMeHbLINTbL KOIPDOULMEHT CXKaTUs nHOPMaLnK).
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Real Time Transport Protocol. MpoTokon TpaHCNoOpTUPOBKM B peasibHOM
BpemMeHun. Cnyxmnt 6a3ncom nNpakTuieckn ojis BCex npuioXXeHui, cBa3aH-
HbIX C MHTEPAKTVMBHLIM OOMEHOM peveBoi 1 BuaeonHdpopmaten B IP-ce-
Tn. No3BoNsSeT KOMMNEHCUPOBATbL OTPULLATENIBHOE BAINSIHME OXKUTTEPA Ha
Ka4yeCTBO Nepeaaym Takom MHMOpPMaLMn, HO HE rapaHTMPYET CBOEBPEMEH-
HYIO JOCTaBKYy MakeToB (3a 9TO OTBEeYaloT HuKenexalinue NpoToKOobl) 1
He BbINOJIHAET YHKLUMIA UCTMPaBAEHNA OLUMOOK 1 yrpaBAeHUs NOTOKOM.
O6bI4HO 6asupyeTcs Ha npoTokone UDP 1 ncnonb3yet ero BO3MOXHO-
CTW, HO MOXET paboTaTth 1 NOBEPX APYIrMX TPAHCMOPTHBIX MPOTOKOJIOB.

Simple Gateway Control Protocol. [pocToi NpoToKoN ynpasneHns LWio-
3amu. PazpaboTtaH koMmnaHueli Telecordia (6biBLuas komnaxus Bellcore).

Session Initiation Protocol. MpoTokon nHMUMnMpoBaHna ceaHCcoB CBA3MU.
gBnseTca NPOTOKOSIOM NPUKIAAHONO YPOBHA M NpeaHasHavyaeTcs ans
opraHm3aumm, USMEHEHMNS U 3aBEPLLIEHNS CEAHCOB CBA3U — MYbTUMEONN-
HbIX KOHdEepeHUUin, Tene@oHHbIX COeANHEHN 1 COeANHEHUI NOIb30Ba-
Tenel ¢ pasHoo6pPa3HLIMU NPUIOXEHUSMMN.

Simple Network Management Protocol. MpocToii npoTokon akcnayaTaum-
OHHOTO YNpPaBeHNs CETbIO.

Telephony Applications Programming Interface. iHTepdeic ons nporpam-
MMPOBaHNA TeTePOHHbIX MPUNIOXEHUA. DTO — CTaHAAPTHBIV NPOrpaMm-
HbI MHTEPdENC ANga co3aaHnNa MPUAOXKEHN KOMMNbIOTEPHOM TenedoHnn
B cpene Windows, onpeaenstowmii Habop GyHKLMIA, KOTOpble HEOOXOAN-
Mbl IporpamMmme ans B3auMoaencTens ¢ TenedoHamm, TMHNAMN U KOMMY-
Tatopamu. CtaHgapT TAPI ncnonbsyetcsa npm paspaboTke NpunoXxeHnin
Ons paboymx CTaHLUMI, BbIMOHAOLLNX BCE MHTENIEKTyaslbHble AeCTBUS.

Transmission Control Protocol. MpoTokon ynpaeneHus nepepayen (gaH-
HbIX). OCHOBHOW TPAHCMOPTHbIA MPOTOKON B cTeke npotokonos TCP/IP.
YcTaHaBAMBaET CBSA3b MEXAY ABYMS KOMMbIOTEPAMU U OPraHnU3yeT Haaex-
Hbli 0OMEH AaHHbIMU B AYNJIEKCHOM pPeXuMe.

Transmission Control Protocol/Internet Protocol. Ctek npoTokonos, obec-
Ne4vrBaloLLVIX OPraHM3aumio CBA3M MexXay KOMMboTepamu B cetu IHTep-
HeT. BcTpoeH B onepaunoHHyto cuctemy UNIX n lwimpoko ncnonb3dyetcsa
npu onepaumsx B cetn IHTepHeT, asngasach de facto ceteBbiMm cTaHOapTOM
Ons nepenayn gaHHbelx. JJaxe Te ceTeBble ONepaLmOHHbIE CUCTEMbI, KO-
TOpble UMET COOCTBEHHbIE MPOTOKObI, NoaaepXxmBatoT Takxe n TCP/IP.

Telecommunications and Internet Protocol Harmonisation Over Networks.
MpoekT nop, arnpoii ETSI (Havat B 1997 1), B KOTOPOM y4acTByeT 6onee 40
KPYMHbIX KOMMaHwui. Llenb npoekTa — noggepxka pbiHka, npeagycMaTtpu-
BAlOLLLEr0 coYeTaHe TeNIEKOMMYHUKALUNOHHbIX YCIYr CETEN C KOMMYyTa-
LMen KaHanoB 1 CETEN C KOMMYyTaLMeEN NakeToB.

Telephony Services Application Programming Interface. APl onsa cosna-
HUs TenedoHHbIX yenyr. PazpaboTtaHn Novell n AT&T. Mo3sonseT nporpam-
MNCTaM KOHCTPyMpoBaTtb TenedoHHble 1 CTl-npunoxeHns. AHanornyex
TAPI, HO, B OTAnymne OT Hero, PyHKLMOHMPYET Ha nnatdopmax Netware.
Jpyroe otnnyne — TAPl ucrnosb3yeTcd kak Ans KIIMEHTCKNX, Tak U 4J19 cep-
BEpPHbIX NpunoxeHuii, a TSAPI npeaHa3HayeH UCKIIOYUTENBHO ANs cep-
Bepa.

User Agent Client. AreHT nosib3oBaTenst — KnueHT. MNpuknagHas nporpam-
Ma, koTopas nHnummpyet SIP-3anpoc.

User Agent Server. AreHT nosib3oBatens — cepsep. [NpuknagHas nporpam-
Ma, KoTopasi NPUHMMAaeT 3anpoc 1 OT UMEHW MOJIb30BaTesNs BO3BpaLLaeT
OTBET C MHDOPMaUMEN O TOM, YTO 3anNpPocC NPUHUMAETCS, HE NPUHUMAET-
Csl UV NepeagpecyeTcs.

User Datagram Protocol. [lpoTokon nepegayvn gentarpaMmm nosib3osaTe-
nsa. NopobHo TCP, ucnonb3yeT ans LOCTaBKM AaHHbIX NpoTokon IP. B oT-
nuune ot TCP/IP, npenycmatpuBaeT 0OMeH aentarpammamim 6e3 noareep-
XOEHUS (TO eCTb OCTaBKa He rapaHTUpyeTCs).

Voice Activity Detector. leTektop pe4eBoi akTuBHoCcTU. Micnonb3yeTcs B
KOOEKax Co CxaTtnem peveBomn nHdopmaumm ang onpeneneHnss MoMeHTa
OKOHYaHWS Nay3bl B peyn.

Voice over Internet Protocol. TexHosiorus, no3sosnsoLas NcnonsL3osarb
IP-ceTb onsa nepenayn pevyeBomn MHpopmMaLmn.

Weighted Fair Queuing. BageleHHas cnpasenveas ovepeab. OOvH ns
aNropuTMOB ynpasfeHnst 06CNy>XMBaHNEM O4epenein.
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B.C. lonbawrTeiiH — aBTop 60nee 130 neyaTHbIX paboT B 06-
nactn KOMMyHuKaumin. Ero nepy npuHagnexar, B YaCTHOCTH,
«CurHanmaaums B CeTsix CBA3U», «[1POTOKOSbI ceTen gocTyna»
n «MIHTennekTyanbHble ceTn” (NOCNenHsas B COABTOPCTBE
c .M. Expuenem n P. Pepne). Byoy4u 3amectutenem gnpex-
TOpa WMHCTUTYTa U Ha4YallbHMKOM Hay4HO-UCCNenoBaTeNbCkoro
OTOEeNEeHMs MHCTUTYTa, PyKOBOOAUT pa3paboTkamu NepcrekTnB-
HbIX CUCTEM U TEXHOJIOrN MHDOKOMMYHMKaumii. B 1982 . 3a-
WNTUN KaHAMOATCKYIO anccepTaumio «MccneposaHmne n paspa-
60TKa TenedOoHHOM ornepauyioHHON CUCTEMbI 3NIEKTPOHHOIO y3ria
- KoMMmyTaumm», a B 1994 r. — oOKTOPCKy auccepTaumio «4uc-
JIEHHblIE METOAbl aHanNM3a 1 NPOEKTUPOBaHMSA NPOrPaMMHOro
¥ obecneyeHns cuctemMm KommyTaummn», akagemnk MAC n MAU,
" npodeccop kadbeapsl ceTeli cBA3K [OCYAAPCTBEHHOrO YHUBEP-
cuTeTa TenekoMmMmyHukaumn um.M.A.BoHy-Bpyesnya, uneH |IEEE.

A.B. MuHuyk poamncsa B 1973 roay, a B 1996 roay okoHYMN
g CaHkT-NeTepbyprckunii rocyaapCTBEHHbI TEXHUYECKUIA YHUBEP-
cuteT. Bo Bpems 00y4yeHUst Ha AHEBHOM OTAENEHUN BbIMOJHWI
psan pa3paboTok B 06nacT aboOHEHTCKOM CeTU JOCTyNa, a Hemno-
CPELCTBEHHO NOCNE 3aLUTbl AUMJIOMHOIO NPOEKTa BO3MMaBuIl
BeayLuyto nabopaTopuio HaydHO-NUCCNenoBaTeNbCKoro oTaene-
HUS MHCTUTYTA. oA ero pykoBOACTBOM M MPU HEMOCPEACTBEH-
HOM y4acTuM BbINOHEH psg, kintoveBbix HUOKP B o6nacTsax Kom-
nbloTepHOM 1 IP-TenedoHmnn, opraHMsaunmy TeNeKOMMYHMKaLM-
OHHBbIX yCNyr, Npeobpa3oBaHs NPOTOKOOB 1 0O60PYA0BaHMS CETU
nocTtyna. B 1999 roay okoHunn acnnpanTtypy CaHkTt-INeTtepbypr-
| CKOrO rOCYOapPCTBEHHOrO YHMBEPCUTETA TENeKOMMYHUKALWIA
nm.M.A.BoHu-BpyeBunya no kadenpe certen ceasn. B BeayLimx
TeNneKkoMMYHMKaLMOHHbIX XYypHanax otpacnu onybnukoan 60-
nee 10 neyaTHbIX PabdoT.

A.J1. CyxoBuukunii pogmncsa B 1973 roay. B 1995 roay okoH4YMn
CaHkT-MNeTepbyprckmnii yHMBEPCUTET TENEKOMMYHUKaALNA
. uM. npod. M.A. BoH4-Bpyesunya, a B 1999 roay o4Hyto acrnvpaH-
Typy No cneumanbHocTh «CeTu, CUCTEMbI CBA3M 1 pacnpenene-
HMe nHdopMaunmr». 3aWwmTni KaHOMOATCKY0 auccepTaumio no
nccnenoBaHuam cetenn ATM. C 1996 roga no HacTosiLee Bpems
paboTtaet B JIOHNNC. 3aHnmarncsa TecTMpoBaHnemM 1 aganta-
uMein TenekoMMyHMKaUMoHHoro obopyaoBaHusa ISDN, ATM, IP.
B HacTosILLEE BPEMSA B KQYECTBE HAy4YHOro COTPYAHUKA BEOET
CUCTEMHble uccneposaHusa B obnactu IP-tenedoHnn n yyact-
BYeT B NMPOEKTe CO34aHNsA 0Te4ecTBEeHHOro o6opynoBaHus IP-Te-
nedoHmn. C 1999 ropga Takxe yntaeT Kypc Niekumii No coBpe-
MEHHbIM TENNEKOMMYHUKALUMOHHBbIM ceTsam u IP-TtenedoHnn Ha
kadpenpe «Ceteir ceasu» CM6IYT. ABTop 10 neyaTHbIX paboT.




lonbawteriH Bopuc ConoMoHOBMY
MnHyyk AHTOH BnagmummpoBuy
CyxoBuukuin AHgpen JIbBoBMY

IP-TEJIE®@OHUA

KomnbtoTepHasi BEpctka M.A. dpoct

UB Ne 3003 Jinuen3anaNe 010164 0129.01.97

MopnucaHo B neyatb 29.01.2001.

dopmat 70x100 X6

Bymara odpceTtHas.

lapHuTypa nparmatuvka. Nevyatb odpceTHas.

0O6bem 21 neu. n.

Tupax 5000 ak3. 3ak Ne 3756

M3patenbcTBO «Paguno n ceasdb», 101000 Mockea, MNMouytamT, a/a 693

OTneyaTtaHo C roToBbIX A1ano3nTMBOB
B Akagemuyeckomn tunorpadpum «Hayka» PAH
199034, Cankr-MNeTepbypr, BO, 9-a nuHua, o. 12



	IP ТЕЛЕФОНИЯ
	Содержание
	Предисловие
	Глава 1 Конвергенция сетей связи
	1.1 Пропорции в телекоммуникациях
	1.2 Перспективы развития ТфОП и IP сетей
	1.3 Транспортные технологии пакетной коммутации
	1.4 Уровни архитектуры IP телефонии
	1.5 Различные подходы к построению сетей IP телефонии
	1.5.1 Построение сети по рекомендации H.323
	1.5.2 Сеть на базе протокола SIP
	1.5.3 Сеть на базе MGCP и MEGACO
	1.5.4 Сравнение подходов к построению сети IP телефонии


	Глава 2 Сетевые аспекты IP-телефонии
	2.1 Три основных сценария IP телефонии
	2.2 Проект TIPHON
	2.3 Установление телефонного соединения в IP сети
	2.4 Эффективность IP телефонии

	Глава 3 Передача речи по IP-сетям
	3.1 Особенности передачи речевой информации по IP –сетям
	3.1.1 Задержки
	3.1.2 Эхо
	3.1.3 Устройства ограничения эффектов эха

	3.2 Принципы кодирования речи
	3.2.1 Кодирование формы сигнала
	3.2.2 Кодеры исходной информации (вокодеры) и гибридные алгоритмы
	3.2.3 Процессоры цифровой обработки сигналов для речевых кодеков
	3.2.4 Основные алгоритмы кодирования речи, используемые в IP телефонии

	3.3 Кодеки,стандартизованные ITU Т
	3.3.1 Кодек G.711
	3.3.2 Кодек G.723.1
	3.3.3 Кодек G.726
	3.3.4 Кодек G.728
	3.3.5 Кодек G.729

	3.4 Кодеки,стандартизованные ETSI
	3.5 Передача сигналов DTMF
	3.6 Передача факсимильной информации
	3.7 О реализации «стандартных »алгоритмов

	Глава 4 Протоколы сети Интернет
	4.1 Интернет ab ovo
	4.2 Стандарты в сфере Интернет
	4.3 Адресация
	4.4 Уровни архитектуры Интернет
	4.5 Протокол IP версии 4
	4.6 Протокол IP версии 6
	4.7 Протокол TCP
	4.7.1 Потоки, стек протоколов, механизм портов и мультиплексирование
	4.7.2 Установление TCP соединения и передача данных
	4.7.3 Механизмы обеспечения достоверности
	4.7.4 Механизм управления потоком данных
	4.7.5 Состав и назначение полей заголовка

	4.8 Протокол UDP
	4.9 Требования к современным IP сетям
	4.10 Протоколы RTP и RTCP
	4.11 Многоадресная рассылка

	Глава 5 Архитектура Н.323
	5.1 Стандарты мультимедийной связи
	5.2 Архитектура систем видеотелефонии в узкополосных ISDN
	5.3 Мультимедийная связь в IP сетях
	5.4 Терминал Н.323
	5.5 Шлюз H.323
	5.6 Привратник
	5.7 Устройство управления конференциями
	5.8 Реализация оборудования Н.323

	Глава 6 Сигнализация Н.323
	6.1 Семейство протоколов Н.323
	6.2 Протокол RAS
	6.2.1 Обнаружение привратника
	6.2.2 Регистрация оконечного оборудования
	6.2.3 Доступ к сетевым ресурсам
	6.2.4 Определение местоположения оборудования в сети
	6.2.5 Изменение полосы пропускания
	6.2.6 Опрос текущего состояния оборудования
	6.2.7 Освобождение полосы пропускания
	6.2.8 Метка доступа

	6.3 Сигнальный канал Н.225.0
	6.4 Управляющий канал H.245
	6.4.1 Определение ведущего и ведомого
	6.4.2 Обмен данными о функциональных возможностях
	6.4.3 Открытие и закрытие логических каналов
	6.4.4 Выбор режима обработки информации

	6.5 Алгоритмы установления,поддержания и разрушения соединения
	6.5.1 Базовое соединение с участием привратника
	6.5.2 Базовое соединение без участия привратника
	6.5.3 Туннелирование управляющих сообщений
	6.5.4 Процедура быстрого установления соединения
	6.5.5 Установление соединения с участием шлюза


	Глава 7 Протокол инициирования сеансов связи – SIP
	7.1 Принципы протокола SIP
	7.2 Интеграция протокола SIP с IP сетями
	7.3 Адресация
	7.4 Архитектура сети SIP
	7.4.1 Терминал
	7.4.2 Прокси сервер
	7.4.3 Сервер переадресации
	7.4.4 Сервер определения местоположения пользователей
	7.4.5 Пример SIP сети

	7.5 Сообщения протокола SIP
	7.5.1 Структура сообщений
	7.5.2 Заголовки сообщений
	7.5.3 Запросы
	7.5.4 Ответы на запросы

	7.6 Алгоритмы установления соединения
	7.6.1 Установление соединения с участием сервера переадресации
	7.6.2.Установление соединения с участием прокси сервера

	7.7 Реализация дополнительных услуг на базе протокола SIP
	7.8 Сравнительный анализ протоколов Н.323 и SIP

	Глава 8 Протокол управления шлюзами MGCP
	8.1 Принцип декомпозиции шлюза
	8.2 Классификация шлюзов
	8.3 Модель организации связи
	8.4 Команды протокола MGCP
	8.5 Структура команд
	8.6 Структура ответов на команды
	8.7 Описания сеансов связи
	8.8 Установление, изменение и разрушение соединений
	8.9 Реализация оборудования с поддержкой протокола MGCP
	8.10 Возможности и перспективы протокола MGCP

	Глава 9 Протокол MEGACO/H.248
	9.1 История создания и особенности протокола MEGACO/H.248
	9.2 Модель процесса обслуживания вызова
	9.3 Сравнительный анализ протоколов MGCP и MEGACO
	9.4 Структура команд и ответов
	9.5 Пример установления и разрушения соединения

	Глава 10 Качество обслуживания в сетях IP телефонии
	10.1 Что понимается под QoS?
	10.2 Качество обслуживания в сетях пакетной коммутации
	10.3 Трафик реального времени в IP сетях
	10.4 Дифференцированное обслуживание разнотипного трафика –Diff Serv
	10.5 Интегрированное обслуживание IntServ
	10.6 Протокол резервирования ресурсов –RSVP
	10.6.1 Общие принципы протокола
	10.6.2 Процедура резервирования ресурсов

	10.7 Технология MPLS
	10.8 Обслуживание очередей
	10.8.1 Алгоритмы организации очереди
	10.8.1.1 Алгоритм Tail Drop
	10.8.1.2 Алгоритм Random Early Detection (RED)

	10.8.2 Алгоритмы обработки очередей
	10.8.2.1 Стратегия FIFO
	10.8.2.2 Очередь с приоритетами
	10.8.2.3 Class Based Queuing (CBQ)
	10.8.2.4 Взвешенные очереди

	10.8.3 Алгоритмы сглаживания пульсации трафика
	10.8.3.1 Алгоритм Leaky Bucket
	10.8.3.2 Алгоритм «Token Bucket»



	Глава 11 Принципы реализации
	11.1 Оборудование IP телефонии
	11.2 Особенности оборудования IP телефонии для России
	11.3 Шлюз IP телефонии Протей ITG
	11.4 Привратник Протей GK и варианты организации связи
	11.5 Экономические аспекты применения оборудования IP телефонии
	11.6 Виртуальная телефонная линия
	11.7 Центр обработки вызовов
	11.8 Модуль IPU как средство интеграции цифровых АТС с IP сетями
	11.9 Тестирование протоколов IP телефонии

	Глоссарий
	Литература

