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MHoronporokonbHas MHKancynauusa ¢ ucnonb3osaHuem AAL.S5
Multiprotocol Encapsulation over ATM Adaptation Layer 5

Cmamyc 0oKkymeHma

[JaHHbI AOKYMEHT COAEepXUT cneumndmKaumio NpoTokona, NpeanoXeHHoro coobuiecTBy Internet, u cnyxuTt 3anpocoMm K
[AMCKYCCMU B LieNsiX pa3BuTUsi NpoTokona. MHdopmaumio 0 ctatyce AaHHOrO MPOTOKOMa MOXHO HaWTW B Tekyllei peaakuuu
pokymeHTa "Internet Official Protocol Standards" (STD 1). [lokyMeHT MOXeT pacnpoCcTpaHATbLCS CBOOOAHO.

Aemopckue npaea
Copyright (C) The Internet Society (1999). Bce npaBa 3almLLeHbl.

Te3ucsi

37101 fokymeHT 3ameHsieT RFC 1483. [lokymeHT onuckiBaeT ABa METOAa MHKaNCynsauumn npu nepegadye MexceTeBoro Tpaduka
¢ ncnone3soBaHnem AAL Trna 5 no cetn ATM. NepBbIi MeTOA NO3BOMSET MYMbTUNIEKCUPOBaTL MHOXECTBO MPOTOKOSIOB Yepes
O[HO BUpTyanbHoe coefuHeHne ATM, a BO BTOPOM MeToAe npeanornaraeTcsa Hanvume OTAENbHOro BUPTYanbHOro COeaUHEHMS
ATM ons KaXXaoro 13 npoTOKOSOB.

lpumeHumocmb

[aHHasg cneundukaumsa npegHasHadeHa ans UCMonb3oBaHua B peanusauusx, roe cetu ATM cnyxkaT ansa nepenayv Tpaduka
Pa3nnYHbIX NPOTOKOMOB MEXAY XOCTaMu, MOCTAMM M MapLIpyTU3aTopamMu, KOTOpbIE ABMSAIOTCSH OKOHEYHbIMU cuctemamm ATM.

1. BeedeHue

mobanbHble, kamnycHble U nokanbHble cetn ATM wmcnonb3yoTcs Ana goctaBku gentarpamm IP v gpyroro Tpadwuka, He
TpebyloLlero opraHM3aumMm CoeanHeHUN, Mexay Xoctamu, MapLupyTusaTopamm, MocTamu 1 gpyrumun ceTeBbiMU YCTPOMCTBaMM.
B paHHOM OOKymMeHTe onucbiBalOTCA ABa MeTofa TPaHCMOPTUPOBKM MPOTOKOMbHBIX Mogynen AaHHbix PDU, He Tpebyowmx
opraHunsaunm CoeaMHEHNN 1 UCMONb3YIOLWUX MapLUpyTU3aumio nnm MocTbl, Yyepes cetn ATM. Metog mnHkancynsauum LLC (LLC
Encapsulation) nossonser mMynbTMNNEKCUpOBaTb MHOXECTBO MPOTOKOMOB Yepe3 oAHO BupTyanbHoe coeguHeHve ATM (VC).
Twun npoTtokona ans kaxgoro PDU naeHTudunumMpyeTcs 3aronoBKOM YPOBHS yNpaBreHns norndeckum kaHanom - IEEE 802.2
LLC. MMpu wucnonb3oBaHWM MeToAa MynbTUNNEKCMPOBAHMSA BUPTyanbHbiX coeguHeHui (VC  Multiplexing) kaxpoe w3
BUPTyanbHbIX coeanHeHun ATM VC cnyxuT ana nepegads PDU Tonbko ogHoro npotokona. [lpu HeobxogumocTtu
TPaHCMOPTUPOBKM MHOXECTBA NPOTOKONOB AJ151 KaX4O0ro U3 HUX OpraHn3yeTcs OTAeNbHOe BUPTYanbHOEe COeAMHEHME.

B cetax ATM ansa nepegayu OaHHbIX Ucnonb3yloTcs 6rnokn pasmepom 53 okTeTa, KOTOpble HasbiBaloT fyenkamu. Kaxagas
siyelika COOEepXKUT 3arofoBoK pa3amepom 5 okteToB 1 48 okteToB uHdopmauum (payload). PDU nepemeHHOW ANWHbI (BKTHOYasa 1
OnMCbIBaeMble B HACTOSALLEM JOKYMEHTE) AOMKHbI ObITb CErMEHTUPOBaHbI ANs pa3MeLleHus B 48-6aToBbIX MHOPMaLMOHHbIX
nonax svyeek ATM. Ha npuemHow ctopoHe formkHa obecrneumBaTbCs ob6paTHas onepaumsi Mo cOOpke CerMeHTUPOBaHHbIX
naketoB. B gaHHOM [OOKyMEHTE ONUCbIBAEeTCS MCMOMb30BaHUE ANs peLleHust 3Tol 3agadnm ypoBHs agantauum AALS (ATM
Adaptation Layer type 5) B cootBeTcTBMM C pekomeHaaumsmu ITU-T (1.363.5 [2]). PDU nepemMeHHOI OnWHbI nepegarTcsa B
nonsax Payload sueek nogyposHs AAL5 Common Part Convergence (CPCS).

[aHHbIA  OOKYMEHT oOnucbiBaeT ToOnMbko nepedadyy PDU, Tpebylowmx MaplipyTusaumMm wnmM opraHusaummM  MOCTOB,
HenocpeacteeHHo Yepe3 AAL5 CPCS (7. e., nogypoBeHb SSCS' AALS otcytcTByeT). Ecnu nosepx CPCS wucnonb3syeTcs
nogypoBeHb FR-SSCS (Frame Relay Service Specific Convergence Sublayer), onncanHbin B pekomeHgaumax ITU-T (1.365.1
[3]), PDU, Tpebytouime MapLipyTM3aLmm Mnu opraHusaumm MOCTOB, MEepefaloTCs C MCMOMb30BaHMEM MYIbTUMIEKCUPOBaHNSA
NLPID, onucanHoro B RFC 2427 [4]. NHkancynsauus RFC 2427 porikHa UCMNonb30BaThCs B TEX Cly4vasX, korga NpUMeHsieTcs
Frame Relay Network Interworking unu Service Interworking B npo3payHom pexume [9]; He peKoMeHAyeTcs MCNonb30BaTh
Takyl MHKanCcynauuio Ans Apyrux npunoxeHuwn. B lMpunoxeHun A (MCKNOYUTENBHO C MHAOPMALMOHHOW LEenbio) onucaH
¢dopmat FR-SSCS-PDU gns cnyyaes uHkancynauum naketos IP n CLNP B FR-SSCS B cootBeTcTBUMM ¢ RFC 2427.

[aHHbI AOKYMEHT OnuchbIBaeT Takke MHKancynsaumio ang ucnons3osaHus ¢ VPN, pabotarowmummn Ha 6a3e noacetn ATM.

Ecnu Bbl XOTUTE MCNONb30BaTh BO3MOXHOCTM npoTokona PPP u cyluecTByoT npsiMble (TOYKa-TOYKa) CBSA3N MeXay cucteMamu
ofHOro ypoBHsi (peer systems), obpatutece k RFC 2364, rae cogepxuTcst uHdopmaums, NpMMeHMas K Takum 3agadam.

2. CoenaweHusi

KntoyeBble cnosa Heobxogumo (MUST), Hegonyctumo (MUST NOT), Tpebyetca (REQUIRED), HyxHo (SHALL), He HyXHO
(SHALL NOT), cneayet (SHOULD), He cneayeT (SHOULD NOT), pekomeHayetca (RECOMMENDED), BoamoxHo (MAY),
HeobGsa3aTenbHo (OPTIONAL) B faHHOM AOKYMEHTE AOMKHbl MHTepnpeTnposaTbea B cootBetcTmum ¢ RFC 2119 [10].

' Service Specific Convergence Sublayer - cneynduyHbIi Ans cepeuca NoAYPOBEHb CXOXAEHUS (KOHBEPreHLMN).
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3. Bbibop MmemoOda MynibmunsiekcupoeaHusi

Beibop metoga uHkancynaumm (LLC unu mynetunnekcuposaHue VC) 3aBUCUT OT peanu3aumn U CUCTEMHbIX TpebosaHun. B
obwem cnyyae uwHkancynsauus LLC npumeHsieTca ona cHwkeHusa uucna wmcnonbdyemblx VC. MynbTunnekcuposaHue VC
no3BonseT CHM3NTbL 06beM nepefaBaeMbixX B pesynbTaTe pparMeHTauun 3arofioBkoB (Hanpumep, Npu nepegaye gentarpamm
IPv4, copgepxalymnx nakeTol ynpaeneHus TCP, 3aronosku IP n TCP He BnucbiBalOTCA B OOQHY SYENKY).

Koraa okoHeuHble cucTeMbl ATM xoTAT o6meHuBaTtbes PDU 6e3 opraHusaummn coeguHeruin yepes ATM PVC', Beibop meToaa
MynNbTUMMEKCUPOBaHNA 3afdaeTcs KoHdurypauuen. Npn ucnonb3oBaHWM KOMMYTUPYEMbIX BUPTyanbHbIX coeguvHenun ATM
(SVC) pns cornacoBaHus MeTOA4a WHKaMNCynsuum cnyxaT CurHanbHble npoueaypbl ynpasrneHus coeguHeHusmu ATM.
Mpoueaypbl cornacoBaHus onvucaHbl B AOKyMeHTax [5] u [8].

4. dopmam AALS PDU

Ona oboux BapuaHTOB MynbTunnekcuposaHus PDU, Tpebylowme maplupytusaumMm Unu opraHusaumm MOCTOB, AOSKHbI
nHkancynuposaTtbcs B nond Payload naketos AALS CPCS-PDU.

Pekomengaumm ITU-T 1.363.5 [2] cogepxaT nonHoe onpegeneHne gopmarta AALS PDU un onucaHue npoueayp npuema wm
nepefaun. [lormkeH Ncnonb3oBaThCs CepBUC pexnMa cooblieHun AALS (message mode service) 6e3 obecneyeHns rapaHTun
(non-assured). Ncnonb3oBaHne onuun corrupted delivery (gocTtaBka npy nNoBpexaeHUn) siBNsieTcss HegonycTuMbiMm. MoxeTt
ucnonb3oBaTbCs Tanmep cbopku ayeek (reassembly timer). Huxe npusegeHo onucaHue dpopmarta AALS CPCS-PDU.

CPCS-PDU Payloa;:i 0o 2'% - 1 oktetoB
(65535)

PAD (3anonHeHue) - 0 - 47 okTeToB
CPCS-UU - 1 oktet
CPI - 1 okTeT Tpennep
[OnuHa - 2 okTeTa CPCS-PDU

CRC - 4 okreTa
Mone Payload cogepmT nonb3oBaTeNbCKYH UHGOPMALIMIO U MOXET MMEeTb pa3mep Ao 2'° - 1 okTeToB.

Mone PAD (3anonHeHue) crnyxwut ansi BoipaBHuBaHus CPCS-PDU no rpaHuue syeek ATM Tak, 4Tobbl nocnegHee 48-okteTHoE
none, cosgaesaemoe nogypoeHeM SAR (dpparmeHTauus n cbopka nakeToB) coBnagano ¢ rpaHuuen Tpennepa CPCS-PDU.

Mone CPCS-UU (MHavkauus nonb3oBaTenb-nonb3oBaTenb) CNYyXWUT Ans npo3padHon nepepayn nHdopmaumm CPCS mexay
nonb3oBatensMu. JTO MONe He MCNonb3yeTcA Mpu MYNbTUMPOTOKONMbLHOW wHKancynsuum ATM, onucbiBaemow B AaHHOM
OOKYMEHTE, 1 MOXeT MMETb NtoGoe 3HaYeHe.

Mone CPI (Common Part Indicator - nHaukatop obuiei Yactun) BoipaBHmBaeT Tpeinep CPCS-PDU no 64-6utoBoi rpaHuue.
[None pomxHo nmeTb 3Ha4veHne 0x00.

Mone Length (anuHa) ykasbiBaeT pa3mep nonsa Payload B okteTax. MakcumansHoe 3HadeHne aToro nonsa cocraensdeT 65535.
3navenuve Length = 0x00 ncnonb3yeTtcs B kayecTBe PYHKLMM NPEpPbIBaHUS.

Mone CRC (koHTponbHasa cymma) cryxuT ans obHapyxeHus owmbok B CPCS-PDU ¢ nomousto anroputma CRC-32.

5. Uukancynsiyus LLC

WHkancynsuus LLC HyxHa B Tex cnydasix, korga TpebyeTcs nepefaya MHOXeCTBa MPOTOKOMOB C UCMONb30BaHWEM OLHOM0
BUpTyanbHoro coeauHenus (VC). Ona Toro, 4tobbl Ha MPMEMHON CTOpPOHe Oblna BO3MOXHOCTb KOpPPEKTHON o6paboTku
Bxogswmx AALS CPCS-PDU, none Payload coaepxut uHdopmaumio, obecnedmsatowwlyto naeHtudgmukauuo npotokona PDU,
ONst KOTOPOro Hy)XHa MapLupyTu3aums unu opraHmsaums mocta. [lMpu uxkancynsumm LLC sTa uHdopmaums [ormkHa
copgepxaTbes B 3aronoBke LLC, pa3mvelwiaemom B Havane nepegaBaemMoro naketa PDU.

XOTS B HacTosieM [OKYMEHTE paccMaTpuBaloTCA Nulb npoTokonbl, pabotaiowme nosepx LLC tuna 1 (pexvm 6e3
opraHvMsauum coeguHeHUn 1 nepegayn NoaTBEPXKOEHUN), Takne e NPUHLMMNBI MHKaNcynauun npumMeHnMbl U Anst NpOTOKOMOB,
paboTatowmx noeepx LLC tuna 2 (c opraHusaumnen coeanHeHuin). B nocrnegHem crnydae dopmat U codepkaHue 3arofioBKOB
LLC pomxHo cooTBeTcTBOBaThL TpebosaHusam ctaHgaptos IEEE 802.1 n IEEE 802.2.

5.1. LLC-uHkancynsiuma ansi MapLupyTu3npyemMbiX NPOTOKONOB

Mpu wncnonb3oBaHun uHkancynsauum LLC tun npoTokornioB PDU, Ons KOTOpbIX HyXHa MapLupyTM3auusi UM opraHvMsaums
MOCTOB, AOJKEH YyKa3blBaTbCA C NOMOLLbLI0 npecdumkcoB 3aronoBka IEEE 802.2 LLC gnsa kaxgoro PDU. B HekoTopbix criyyasx
Bcrnen 3a 3aronoskom LLC momkeH pa3melyatbes 3aronoBok IEEE 802.1a SNAP (SubNetwork Attachment Point). Npu pabote
¢ LLC tvna 1 3aronosok LLC pornkeH cogepxaTb Tpy 1-OKTETHbIX NONS:

DSAP SSAP Control

Mpu nHkancynsumm LLC ana mappyTtusmnpyembix npotokonos none Control gomkHo umeTtb 3HaveHre 0x03, ykasbiBatollee Ha
Ul (Unnumbered Information) Command PDU.

3HauveHune 3aronoska LLC OxFE-FE-03 momxHo ucnonb3oBaTbCs ANs uaeHTudmnkauumn mappytusmpyembix PDU B dpopmaTe
ISO NLPID (cm. [6] n Mpunoxenue B). Ans NLPID-cbopmaTnpyembix 1 mappytmanpyembix PDU none Payload B AALS CPCS-
PDU pomxHo umeTb cneyowmin oopmar:

" MocTosiHHbIE BUpTYyalbHble COeaNHEeHNA
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LLC OxFE-FE-03

NLPID (1 okTeT)

PDU (go 214 OKTETOB)

MapLpyTusnpyemble NpOTOKOMblI AOMXKHbLI uaeHTUdUUMpoBaTbcs 1-okTeTHbiM nonem NLPID, koTopoe sBnseTtcs yacTblo
npoToKonbHbIX AaHHbIX (Protocol Data). 3HayeHna NLPID seigenstotes ISO u ITU-T. Tekywme 3HavyeHus naeHTMUKaTopos
onpegeneHsbl B gokymeHTe ISO/IEC TR 9577 [6], HekoTopble 13 3TUX 3Ha4YeHW npueeaeHs! B MpunoxeHun C.

3HaueHne NLPID = 0x00 onpegeneHo B ISO/IEC TR 9577 kak Null Network Layer nnu Inactive Set. lMockonbky aTo 3HaveHune
He MMeeT CMbICNa B KOHTEKCTE AaHHOW CxeMbl uHkancynaumu, ucnonssosaHne NLPID = 0x00 HeponycTtumo.

Xots cyuwectByeT 3HadeHne NLPID (0xCC) ans nHaukauum npotokona IP, ¢opmaTt NLPID HepgonycTumMo ucnonb3oBaTb And
IP. BmecTo atoro gevitarpammel IP gomkHbI ykasbiBaTbes 3aronoBkoM SNAP, onnMcaHHbIM HUXeE.

Mpucytctere 3aronoska IEEE 802.1a SNAP o6o3HavaeTca 3aronoBkom LLC = OxAA-AA-03. 3aronosok SNAP umeeT chopmy:

oul PID

BaronoBok SNAP conepxuT 3-okTeTHbI uaeHTudukatop opradmsauun OUI (Organizationally Unique Identifier) n 2-okteTHbi
noeHTndgukatop npotokona PID. 3Havennst OUI BoigatoTtcs IEEE n noeHtudmumpytoT opraHmsaumio, kotopas agMUHUCTpUpyeT
3HayeHuss PID. Takum o6pasom, 3aronoBok SNAP obecneuvBaeT yHUKanNbHyl uwAEHTUMUKALMIO ANs NPOTOKONOB
mMapLpyTtusauum n moctoB. 3HadeHne OUI = 0x00-00-00 nokaseiBaeT, 4to none PID copepxwut 3HaveHne EtherType.

®opmart nonsa Payload anst AAL5 CPCS-PDU mapLupyTuampyembix NpoTOKONoB, He oTHocsAwmxcs kK NLPID, nokasaH Huxe.
LLC O0xAA-AA-03
OUI 0x00-00-00
EtherType (2 okTeTa)

PDU c otnnyHbiM oT NLPID (*;OpMaTOM (8o 216 - 9 okTeTOB)

Onga yacTtHoro cnyyas IPv4 PDU 3HauyeHne Ethertype = 0x08-00 n none Payload gomxHo mcnonb3oBatb hopmart:
LLC OxAA-AA-03

OUI 0x00-00-00
EtherType 0x08-00

IPv4 PDU (1o 2 - 9 okTeToB)

3710T hbopmart cornacyeTtcs ¢ onpegenednem RFC 1042 [71].

5.2. Uukancynsauuna LLC gnsa Bridged-npoTokonos

Mpu ncnonb3oBaHuu uHkancynsumm LLC PDU, Tpebytolme opraHusauum MOCTOB, MHKaMNCynupyrTcs NyTeM naeHTudmkaumm
bridged-cpeabl B 3aronoske SNAP. Mpucytctere 3aronoska SNAP [OMKHO yKa3biBaTbCsl C MOMOLLbIO 3aronoBka LLC = OxAA-
AA-03. 3nauveHne OUI B 3aronoske SNAP pomkHo 6biTb kogoM opranusauum anga 802.1 (0x00-80-C2). Tun bridged-cpeabl
AOJKeH 3a4aBaTtbCs 2-0KTeTHbIM 3HadYeHnem PID. MNone PID gomkHO Takke roBOpuTb O pearibHOM MPUCYTCTBUN KOHTPOSbHOMN
cymmbl FCS (Frame Check Sequence) B nepenasaemom yepes mocTel PDU. B lMpunoxeHun B npuBegeH cnmvcok TMNoB Cpef,
(3Hauyenun PID), koTopble MoryT ncrnone3osatbcsa npy ATM-uHkancynaumm.

Mone Payload B AAL5 CPCS-PDU, cnyxallee ansa nepeHoca PDU, TpebytoLlwimx opraHn3auum MOCTOB, AOSMKHO MCMONb30BaTb
OOMH U3 pacCMOTPEHHbIX Hmke d¢opmaTtoB. ocne nona PID pomkHbl ObiTb Jo0GaBMneHbl OKTETbl 3anofiHEeHWUs Anst
BblpaBHuBaHus nonen Ethernet/802.3 LLC Data, 802.4 Data Unit, 802.5 Info, FDDI Info unu 802.6 Info nepegaBaemoro 4yepes
mMocTbl PDU no 4-okteTHow rpanuue. MNopsigok 6utoB MAC-agpeca gormkeH ObiTb Takow e, kakow ucnonbsyetcs B JIBC unu
MAN (Hanpumep, kaHoHudeckuii ansa Ethernet/IEEE 802.3 PDU nnn 802.5/FDDI gna 802.5 PDU).

®dopmam Ons nakemoe Bridged Ethernet/802.3 PDU
LLC OxAA-AA-03

OUI 0x00-80-C2
PID 0x00-01 nnn 0x00-07
PAD 0x00-00

MAC-agpec nonyyartens
(octanbHas 4actb kagpa MAC)

LAN FCS (ecnu PID = 0x00-01)

dusnyecknii yposeHb Ethernet/802.3 TpebyeT 3anonHeHus KagpoB A0 MUHUManbHOrO pasmepa. MocT, KOTopbli ncnons3yet
dopmaT mHkancynsumm Bridged Ethernet/802.3 ¢ coxpaHeHHbiM nonem LAN FCS, pornkeH BknovaTb 3anonHeHue. Mocr,
KOTOpbIV ucnonb3yeT dopMaT nHkancynsuumn Bridged Ethernet/802.3 6e3 coxpaHeHus koHTpornbHon cymmbl LAN FCS moxert
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He BKMNoyaTb 6UTOB 3anonHeHus. Korga MoCT npvHUMMaeT kagp B TakoM gopmarte 6e3 koHTporibHol cymmbl LAN FCS, oH
[OJDKEeH BCTaBUTb Tpebyemble GUTbI 3anonHeHus (eCnu ux HeT) Ao nepedayn kagpa B nogceTb Ethernet/802.3 .

®dopmam Payload dnsi nakemoe Bridged 802.4 PDU
LLC OxAA-AA-03

OUI 0x00-80-C2
PID 0x00-02 nnn 0x00-08
PAD 0x00-00-00

Frame Control (1 okTeT)

MAC-agpec nonyyartens
(ocTanbHas yacTb kagpa MAC)

LAN FCS (ecnu PID = 0x00-02)

®opmam nonsi Payload dnsi nakemoe Bridged 802.5 PDU
LLC OXAA-AA-03

OUI 0x00-80-C2
PID 0x00-03 unm 0x00-09
PAD 0x00-00-XX
Frame Control (1 okTeT)

MAC-agpec nonyyartens
(ocTanbHas 4actb kagpa MAC)

LAN FCS (ecnu PID = 0x00-03)

Mockonbky none ynpaenexus goctynom 802.5 AC He MmeeT 3HadeHus 3a npegenamu nokanbHow noacetn 802.5, ato none
TpakKTyeTcs Npyu JaHHOM cnocobe MHKancynsaumMmn Kak nocnegHun okteT 3-oKTeTHoro nons 3anonHenus PAD. 3T1o none moxeTt
UMeTb nboe 3HayeHue (ycTaHaBMMBaeT NepefaroliMii MOCT), a MpPUHUMMAalOLWWUA MOCT [OFKeH NpPOoCTO WUrHopvMpoBaTb
3Ha4yeHne JaHHOoro nornsi.

®dopmart nonsa Payload ana naketoB Bridged FDDI PDU
LLC OxAA-AA-03

OUI 0x00-80-C2
PID 0x00-04 nnn 0x00-0A
PAD 0x00-00-00
Frame Control (1 okTeT)

MAC-agpec nony4artens

(ocTanbHas yacTb kagpa MAC)

LAN FCS (ecnu PID = 0x00-04)

®opmam nonsi Payload dnsi nakemoe Bridged 802.6 PDU
LLC OXAA-AA-03

OUI 0x00-80-C2
PID 0x00-0B
Pe3sepsHoe none BEtag O6LWuI 3aronoBok
. PDU
BAsize
MAC-agpec nony4yartens

(octanbHas 4yactb kagpa MAC)

O6wwn Tpennep PDU
B nepepaBaembix ¢ ncnonb3oBaHnem moctoB naketoB 802.6 PDU npucytctBue nona CRC-32 ykasbiBaetca 6utom CIB B

3aronoske kagpa MAC. CnepgoBaTenbHO, BO BCEX Cryyasx Mcnonb3yetcs ofHo 3HaveHne PID (HesaBMCMMO OT mMpuUCYTCTBUSA
KOHTponbHon cymmbl CRC-32 B PDU).
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3aronosok un Tpernep Common PDU nepepatotca onga Toro, 4tobbl 06ecneqmTb BO3MOXHOCTb OpraHvM3auun KOHBEWEpPHOWN
obpaboTku (pipelining) Ha mocTy, aBnswwemcs BbixogoM B noaceTb 802.6. B yactHocTh, 3aronoBok Common PDU coapepxut
none BAsize, B koTopom yka3aH pa3vep PDU. Ecnn ato none HegocTynHo BbixogHoMy MocTy 802.6, 9TOT MOCT He CMOXeT
HayaTb nepepadvy cermeHTMposaHHoro PDU go Tex nop, noka PDU He GydeT npuvHAT MNOMHOCTBIO, paccynTaH ero pasvep 1
3HayeHne pasmepa He OygeT nomelweHo B none BAsize. Ecnu pgaHHOe none [oOCTynHO, BbixogHouW MocT 802.6 moxeT
onpegenutb pasMmep naketa us nonsa BAsize B 3aronoske Common PDU, BcTaBuTb 3TO 3HayeHMe B COOTBETCTBYOLLEE none
nepBOro CermMeHTa 1 HesameanuTenbHO HayaTb nepegavy cermeHTa B noacetb 802.6. Takum obBpasom, MOCT MOXET HayaTb
nepenady naketa 802.6 PDU o Toro, kak 6yaet 3aBepLueH npvem Bcero PDU.

OTtmeTnm, yTO 3aronoBok u Tpennep Common PDU Header nHkancynupyemoro kagpa He AOMXHbl MPOCTO KOMMPOBAaTbCH B
BbIXOZAHYH (outgoing) noaceTb 802.6, nockonbKy MHKaNCynMpoBaHHoe 3HavyeHne BEtag moxeT koHnmkToBaTh € NpeabiayLmMm
3HayeHneMm Betag, nepegaHHbIM 3TM MOCTOM.

BxogHon moct 802.6 MoxeT npepBatb naket AAL5 CPCS-PDU, yctaHoBumB Length=0. Ecnu BbIXogHOW MOCT yxe Hauvan
nepegady cermeHToB atoro PDU B noaceTb 802.6, aToMy MOCTY nepegaetcs yBegomneHme o Tom, 4To nepegadva AALS CPCS-
PDU npepBaHa - B pe3ynbtaTe MOXeT ObITb He3aMeaMUTENbHO creHepupoBaHa averika EOM, npuBoasiwas k otkasy ot 802.6
PDU Ha npuHumatowieM mocTy. Takas ayerika EOM moxeT, K npumepy, cogepxaTb HEKOppeKTHoe 3HayeHue nons Length B
Tpennepe Common PDU .

®dopmam nonsi Payload dnsi nakemoe BPDU
LLC OxAA-AA-03

OUI 0x00-80-C2
PID 0x00-0E

6. MynbmunnekcupoeaHue VC

Mpun MynbTUNNEKCcMpoBaHUM BUPTYanbHbIX coeamHeHun VC opranmaytotcs accoumauun mexgy ATM VC un tunom cetesoro
npoTokona, nepegaBaemoro ¢ nomollbto atoro VC. Takum 06pas3om, B JaHHONM CUTyaLMKn He HYXHO nepefaBaTh MHopMaLmio
ans noeHTMdukaumMm npoTokona B MHdopMaumoHHom none kaxagoro AALS CPCS-PDU. 31o cHwkaeT obbem cnyxebHoun
uHdopmMauun (overhead) n ynpowaet obpaboTtky naketoB. MynbTunnekcupoBaHne VC MOXeT NOBbICUTb 3(PEKTUBHOCTL
nepeaayn NakeToB 3a CHET CHWKEHUA Yncna syeek, Tpebyembix Ans nepegayn PDU onpeaeneHHoOn AnvHebI.

Ona ATM PVC Ttun npotokona, nepefaBaeMoro 4epes3 kaxgoe noctoaHHoe coeauHeHue (PVC), pomkeH 3apaBaTtbcs
KoHpurypauuen. [ins kommyTupyembix coegnHeHni ATM SVC gonxkHoO ncnonb3oBaTtbCcs cornacoBaHne Ha ocHoBe RFC 1755

(3]

6.1. VC-mynbTUNNeKcupoBaHue ANA MapLpyTU3NpyeMbiX NMPOTOKOSOB
PDU mapLupyTu3mMpyeMbix NPOTOKONOB AOMMKHbI NepefaBaTbCsl TOMbKO Kak coaepxumoe MHopMaLMoHHbIX nonen (Payload)
naketoB AAL5 CPCS-PDU. ®opmart nonsa Payload naketoB AALS5 CPCS-PDU paccMoTpeH Huxe.

dopmam nons Payload dns mapwpymu3supyembix PDU

MepenaBaembliii nakeT I5DU (mo 2'® - 1 okTeTOB)

6.2. VC-mynbTUNnekcupoBaHue ansa Bridged-npoTokonoB

PDU ans npoToKOmoB, UCMOSb3YOLMX MOCTbI, BOMKHbI Nepeaasatbes B none Payload naketos AALS5 CPCS-PDU B To4HOCTM
Tak e, Kak Obino onucaHo B naparpade 5.2. EQUHCTBEHHBIM OTNMYMeM siBRsieTcs To, 4To nocne PID pormkHO BkNtoYvaTbcs
Tonbko opgHo none. MNonsa Payload ana naketoB AAL5 CPCS-PDU npu nepegaye Tpaduka C MCMONb30OBaHMEM MOCTOB
DOJIKHbI, CNefoBaTeNbHO, UCMONb30BaTb NPMBEAEHHbIE HUXKE hopMaThl.

dopmam nons Payload dnsi nakemoe Bridged Ethernet/802.3 PDU
PAD 0x00-00

MAC-agpec nony4darens

(octanbHas 4yactb kagpa MAC)

LAN FCS (3aBucut ot VC)

®dopmam nons Payload dnsi nakemoe Bridged 802.4/802.5/FDDI PDU
PAD 0x00-00-00 i1 0x00-00-XX

Frame Control (1 okTteT)

MAC-agpec nony4darens

(octanbHas 4Yactb kagpa MAC)

LAN FCS (3aBucut ot VC)

5 www.protocols.ru


http://www.protocols.ru/

SHUMKNonegus ceTeBbIX MPOTOKONOB MepeBon RFC 2684

OtmeTnm, yto none 802.5 AC (Access Control - ynpaBrneHne fOCTYNOM) HE UMEET CMbICIa 3a NpeAenamMm fiokanbHON noaceTn
802.5. 310 kacaetca nocrnegHero okteta 3-6anTtoBoro nona PAD, kotopoe ana kagpoB 802.5 moxeT npuHumatb noboe
3HayeHue (XX).

®opmam nonsi Payload dnsi nakemoe Bridged 802.6 PDU

Pe3sepBHoe none BEtag O6LWuI 3aronoBok
. PDU
BAsize

MAC-agpec nonyyartens

(ocTanbHas vacTb kagpa MAC)

O6wwn Tpennep PDU

®opmam nonsi Payload dnsi nakemoe BPDU

BPDU B cooTBeTCcTBUM
¢ 802.1(d) nnmn 802.1(g)

Onsa naketoB Ethernet, 802.3, 802.4, 802.5 n FDDI Hanuume unu otcytctBue 3aBepliatowiero nonss LAN FCS gomkHo siBHO
ykasbiBaTbes VC, nockonbky none PID He Bkntovaetcs. Maketsl PDU ¢ LAN FCS n PDU 6e3 LAN FCS paccmatpuBaloTcs Kak
OTHOCSILLMECS K pa3NMYHbIM MPOTOKONaM, AaXe ecnv TUM cpes, Anst KOTOpbIX OpraHn3yeTcst MOCT, COBNagaeT.

7. Ope2aHu3ayuss mocmoe 8 cemsix ATM

MocT ¢ unHTepdpericom ATM, cnyxawmii B Ka4eCTBE KaHana CBS3M C OOHMM MWIIN HECKONbKMMMWM MOCTamMu, AOMKeH ObiTb
crnocobeH hmnbTpoBaTh, Nepecbinatbk U pacnpocTpansaTb BceM (flood) naketsl PDU, nepecbinaemMble Yepes MOCT.

JlaBuHHasa mapupytusauums (Flooding) BeinonHaeTca nytem nepegayn PDU no BCeM BO3MOXHbIM M NpuemneMbiM agpecam. B
cpege ATM 3aTo o3HavaeT, Yto PDU 6yneTt nepepmaBatbecsa yepes3 Bce, oTHocswmecs k geny VC. 3T0 MOXET BbINOMHATHCS
nyTeMm SIBHOMO KOMMPOBaHUA NakeTa B kaxgoe coeauHeHne VC mnm 3a cyeT opraHm3aumm BUpTyanbHbIX COeAMHEHWU “O4uH CO
MHorumun” (point-to-multipoint VC).

Ons nepecbinkn PDU mocT gomkeH GbiTb cnocobeH ceasate MAC-agpec nonyyatens ¢ VC. HepasymHO (@ B HEKOTOPbIX
cnyyasx - HEBO3MOXHO) TpeboBaTb CTaTUYECKON HacTPOMKM MOCTOB AN CO34aHus accouvaunii Mexay BCEMU BO3MOXHbIMU
MAC-agpecamn nony4yatenen n VC. CnegoatenbHo, MocTbl ATM A0OMmKHbI NpegocTaBnsiTb AOCTAaTOMHYKO MHbopMauunio ans
TOro, 4tobbl MHTEpPderic ATM Mor AMHaMU4eckn onpeaensaTe TakMe accounaunm.

Ana peanusauun AvHamMuyeckoro obyyeHus nepegaBaemble C MCMonb3oBaHnem MoctoB PDU pomkHbI COOTBETCTBOBATb
dopmaTamMm uHKancynsaumm, onucaHHeIM B pasgene 5. B atom cnyyae npuemHbii nitepdenc ATM ByaeTt 3HaTb, Kak 3arnsHyTb
BHYTPb Nepegasaemoro yepes mocT PDU 1 cMoxeT HaxoanTb accoumaummn Mexay BHELWHMMK agpecataMmu u ctaHumamm ATM.

8. Udenmudcpukayusi VPN

OnpepeneHHas B 3TOM naparpade MHKancynsaums npumeHuma TonbKo K BUpTyarnbHbiM YacTHbiM ceTam (VPN), paboTatowum B
macwTtabax nogcetn ATM.

MexaHuam rnobanbHon mMaeHTudmkauum mHoronpoTokonbHelx VPN onucaH B gokymeHTe [11]. CemuokTeTHoe none VPN-Id
copepXuT 3-okTeTHbIi naeHtudmkatop OUl (IEEE 802-1990 Organizationally Unique Identifier), cBszanHbii ¢ VPN, 3a
KOTOpbIM crieayeT 4-okTeTHbin nHaekc VPN, ceasaHHbin ¢ Bnagensuem VPN-related OUI. O6bivHO 3HauyeHus VPN-related OUI
npegocraBnsawTcs noctaswmkam yenyr VPN, koTopble BbigensoT uHgekcbl VPN cBoum 3akasumkam.

8.1 3aronoBok unHkancynsuuu VPN
dopmaTbl 3aronoekoB VPN-MHKaNCynauum paccMOTPEHbI HAXE:

3azonoeok uHkancynsyuu VPN
LLC OxAA-AA-03

OUI 0x00-00-5E
PID 0x00-08
PAD 0x00
VPN related OUI (3 okteTa)
VPN Index (4 okteTta)

(octanbHas yacte PDU)

Mpy ncnonb3oBaHWKM 3aronoBka WMHKaNCynsAuMM ocTanbHas vacte PDU pgomkHa ObiTb CTPYKTypMpoBaHa B COOTBETCTBUM C
npvemnembsiM hopmMaToM M3 YMcna onucaHHblx B naparpadax 5 n 6 (1.e. 3aronosok nHkancynsauumn VPN npegwectesyet PDU B
nakete AAL5 CPCS SDU).
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8.2 MapwpyTtusauumsa n moctbl ans PDU c LLC-unkancynsauven 8 VPN

Korpa nakeTtbl ¢ LLC-mHKancynduven nepefalwTcs C UCMOMb30BaHWEM MaplipyTusauum unm MocToB BHyTpu VPN,
ncnonb3ytowen ATM nosepx AALS, 3aronoBok mHkancynaumm VPN goskeH npefwecTsoBaTh 3arofloBKy COOTBETCTBYIOLLErO
dopmaTa PDU ansa mapipyTtusauumn unm moctos (cM. naparpad 5.1 n 5.2).

8.3 MynbtunnekcuposaHue VC ans PDU BHyTpu VPN

Mpn nepegpave PDU, wcnonb3ywnx MapLlipytu3aumio unm Moctbl, BHyTpu VPN c  wmynbTunnekcupoBaHuem VC
naeHtndukatop VPN MoxeT ObiTb yKa3aH 3apaHee C MCMoNb30BaHMEM CUrHanM3aumun yrnpasrneHus coegmHeHusmm ATM unn
agMUHUCTPATUBHOrO npucsamBaHua ana uHtepdenca ATM; MoxHO ykasbiBaTb maeHTudpumkatop VPN 1 ¢ ucnonssoBaHvem
3arofioBKa MHKancynsaumm.

Ecnn VPN ykasbiBaeTca C MCNONb30BaHMEM CUrHanusauuun ynpaeneHus coefmHeHusmun ATM, Bce PDU, nepepasaemble C
nomowbto ATM VC, ceasbiBatotca ¢ ogHo VPN. B atom cnyyae dopmat uHdopmauuoHHbix nonei ans PDU ¢
MCMOMNb30BaHNEM MapLUpyTU3aLunMM UM MOCTOB AOFKEH OonpefensTbCs B COOTBETCTBMM € naparpadamu 6.1 n 6.2. Ecnu PDU
npyHMMaeTcs ¢ 3aronoskoM uvHkancynsaumm VPN, npu ngertudpurkaumm VPN ¢ nomolubio curHanusaumm ATM npyueMHuK moxeTt
oTOpacbiBaTb Takue nakeTbl W/WMAW BbINOMHATL MO OTHOLLIEHUIO C HUM WHble AEWCTBUS (B 3aBMCUMMOCTW OT peanusauum).
OnucaHue nCcnonb30BaHWS MEXaHW3MOB CUrHanu3auum KoHTponsa coeavHeHun ATM gna nepepaum maeHtugpukatopos VPN
BbIXOAUT 3a npefernbl JaHHOro JOKYMeHTa.

Ecnu ngentudpukartopel VPN agmuHmMcTpaTnBHO BhigensoTcea Anga uitepdenca ATM, sce PDU, nepeaasaemMblie yepes niobble
ATM VC Ha ogHOM mHTepdelce, oka3blBatoTCst cBA3aHHbIMK ¢ ogHon VPN. B atom crnyyae cpopmat MHPOPMAaLMOHHbIX Nonen
PDU c ncrnonb3oBaHveM MapLUpyTM3aLMn UM MOCTOB AOJDKEH COOTBETCTBOBAaTb OMMCAHMSAM, NpUBEAEHHbIM B naparpadax
6.1 n 6.2. Ecnn npuHumaembin PDU copepxuT 3aronoBok uHkancynaumm VPN npy agmuHuCTpaTMBHOM pacnpeaeneHvmn
naeHTndpukatopos VPN, npuHnmarowas ctopoHa MoxeT oTOpOCUTb TakMe nakeTbl W/UNU BbIMOMHUTE MO OTHOLLUEHWUIO K HUM
WHble pJenctBua (B 3aBUCUMMOCTM OT peanu3auun). PaccmoTpeHne MexaHm3moB (Takux kak MIB) pacnpepenexus
nageHtudpukatopos VPN Ha uHtepdericax ATM BbIxoauT 3a npedenbl HAacTosALWero JoKyMeHTa.

Ecnn naentndpukatop VPN ykasbiBaeTCsa C MCMNOMb30BaHMEM 3arofioBKa WHKancynauuu, 3arofioBoK MHkancynsumm VPN
AomkeH npewecTtsoBaTe PDU ans maplipyTnsaumm unm MocToB C COOTBETCTBYHOLLMM hopmMaToM (cm. naparpadsbl 6.1 1 6.2).

9. Bonpocbi 6e3zonacHocmu

[aHHbI JOKYMEHT onpefenseT MexaHW3mbl MHOTONPOTOKONbHOW MHKancynsaumm B ceTax ATM. B mobbix MHKancynupyembix
NMPOTOKOMax CyLeCcTBYIOT 3NeMeHTbl [[OBepus - MPUEMHUK [OMDKeH BepwuTb, YTO Mepefatroliasi CTOPOHA KOPPEKTHO
naeHTUOUUMPYET WMHKaNCynNUPOBaHHbLIN NPOTOKoN. He cywecTByeT MeXaHU3MOB MNPOBEPKM KOPPEKTHOCTM WCMOMb30BaHUS
oTnpasuTeneM uaeHTMdukaLmm NnpoTokornos. ABTOPbl HAAETCS, YTO ONWUCaHHbIE B JOKYMEHTE MEXaHW3Mbl MHKaNcynsauum He
cogepxaT Kakmx-nnmbo WHbIX naseek, KoTopble MOryT ObiTb MCNonb3oBaHbl Ans atak. OgHako, apXMTEKTYpbl U MPOTOKObI,
paboTalolume Bbile YPOBHA WHKaNCymsuuMu, camMum MOTYT oOKasaTbCsi CybbekTamu pasnuyHbix aTtak. B vactHocTw,
paccMoTpeHHass B naparpadpe 7 apxuTekTypa OpraHM3auuM MOCTOB MMeeT TakMe Xe YsA3BUMMble MecTa, Kak u apyrue
apXMTEKTYpbl OpraHM3aLumM MOCTOB.

Ha 6e3onacHoCTb CMCTEMbI MOFyT OKasblBaTb BMMSHWME W CBOWCTBA Hwbkenexawmx yposHe ATM. ATM Forum nybnukyet
MaTepuanbl No 6e30NacHOCTH, B KOTOPbLIX MOXHO HanT1 MHAOPMaLMIO, CBA3aHHY0 ¢ MHkancynsauuen ([12], [13]).
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3710t pokymeHT 3ameHsieT RFC 1483, paspabotaHHbin rpynnon IP over ATM n noarotoeneHHein Juha Heinanen (B To Bpemsa
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lMpunoxxeHue A. MHO2onNpOomMokKonibHas uHkancynayusi noeepx FR-SSCS
Pekomengauun ITU-T 1.365.1 onpenensitoT CBSA3aHHbIN C KOMMYTaUMen kagpoB noaypoBeHb koHBepreHumn FR-SSCS (Frame
Relaying Specific Convergence Sublayer) ons wcnonb3oBaHus noBepx obLiei 4acTM nodypoBHs koHBepreHumm CPCS
(Common Part Convergence Sublayer) AAL tuna 5 gna wmexceTteBoro B3aummopenctsusi Frame Relay/ATM. Cepsuc,
npepocrtasnsembit FR-SSCS, cootBeTcTBYeT Core-cepsucy ans kommytaumm kagpos (Frame Relaying), onncanHon B 1.233.

Maketbl FR-SSCS-PDU cogepxat none agpeca Q.922, 3a koTopbiM crniegyeT uHdgopmauyuoHHoe noge Q.922. dnarn Q.922 n
FCS He wncnonb3yoTcsl, NOCKONbKY COOTBETCTBYOLME yHKUMM obecneumBatotca AAL. Huxe nokasan dopmaTt FR-SSCS-
PDU, BnoxeHHbIx B none Payload naketos AAL5 CPCS-PDU.

FR-SSCS-PDU e none Payload nakemoe AAL5 CPCS-PDU

Mone agpeca Q.922
3aronoeok FR-SSCS-PDU
(2 vnn 4 okTeTa)

|/|HCbOpMaLI,I/IOHI:|0€ none Q.922 NHdpopmaumna FR-SSCS-PDU

Tpeinep AAL5 CPCS-PDU

PDU, wvcnonb3aylowume mapLlipytusaumio unm MocTbl, uHkancynupyTtca B FR-SSCS-PDU B cootsetctBum ¢ RFC 2427.
MHdhopmaumoHHoe none Q.922 HaunHaeTcsa ¢ nonst Q.922 Control, 3a kKOTOpbIM criefyeT HeobA3aTeNbHbIA OKTET 3anOfHEHNS,
ucnonb3yemblii AN BblpaBHMBAHUSI OCTaNbHOW YacTu Kagpa Mo NpueMnemMon Ans oTnpasBuTenst rpaHude. [MpoTokon
nepenasaembix PDU ykasbiBaeTcs ¢ nomolibio npeawecteyowmnx PDU mnaeHTUdMKaTOpoB MpOTOKONa CEeTEBOro YpPOBHS
ISO/IEC TR 9577 NLPID.

B vactHom cnyyae IP PDU nageHtudmkatop NLPID = 0xCC n naket FR-SSCS-PDU mnmeeT cnegytowmn opmar:

®opmam FR-SSCS-PDU dnsi mapwpymu3supyembix IP PDU
Mone agpeca Q.922

(2 vnn 4 okteTa)
0x03 (Q.922 Control)
NLPID 0xCC

IP PD (go 215 OKTETOB)

OTtmeTnm, 4To cornacHo RFC 2427, agpec Q.922 ponxeH cogepxaTb 2 Unu 4 okteTa, T.e. 3-OKTeTHble agpeca UCnonb3oBaTb
HeaonyCcTUMO.

Ons yactHoro cnyyass CLNP PDU upgentndgukatop NLPID = 0x81 u popmaTt FR-SSCS-PDU npuBeneH Huxe:

®opmam FR-SSCS-PDU dnsi mapwpymu3supyembix CLNP PDU
Mone agpeca Q.922

(2 vnn 4 okteTta)
0x03 (Q.922 Control)
NLPID 0x81

OctanbHas ‘-Ia'CTb CLNP PD

OtmeTum, yto Ansa npotokonos ISO none NLPID dopmupyeT nepebiin okteT PDU 1 He AOMXKHO NOBTOPSATHLCS.

OnwncaHHas BbiLle MHKaNCyNsLMsa NpUMEHUMAa TOMNbKO K TEM M3 MapLUPYTM3MPYEMbIX MPOTOKOIOB, KOTOPbIE MMEKT YHUKAMNbHbIN
naeHtucmkatop NLPID. [Ona ocTanbHbIX MapLipyTU3UpyeMblX MPOTOKONOB (M AN NPOTOKOMOB, WCMOMb3YHOLWMX MOCThI)
TpebyeTca o6ecneynTb WMHOW MexaHu3M NpPOCTON uAeHTUduKauum npoTokona. [Ona pelwleHus 3ToW 3agadvM  MOXHO
ucnonb3oBaTb 3HavyeHe NLPID = 0x80, utobbl ykasaTtb cnegytowmin aanee 3aronosok IEEE 802.1a SNAP.

[eTtanbHoe onncaHne MHOroMpoOTOKONbHOM MHKancynauum nosepx FRCS npueeneHo B RFC 2427.

" Ha cante www.protocols.ru umeeTcs nepeBod 3Toro A0KyMeHTa Ha Pycckuii sa3bik. [Tpum. nepes.
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lMpunoxeHue B. Cnucok nokanbHO pacnpedensiembix OUI 00-80-C2

C coxpaHeHuem FCS Bes coxpaHeHus FCS Cpena
0x00-01 0x00-07 802.3/Ethernet
0x00-02 0x00-08 802,4
0x00-03 0x00-09 802,5
0x00-04 0x00-0A FDDI
0x00-05 0x00-0B 802,6

0x00-0D ®parmeHThI
0x00-0E BPDU

lNpunoxeHue C. Yacmu4Hsbit cnucok NLPID

0x00 Null Network Layer mmm Inactive Set (He mcnomesyercss c¢ ATM)
0x80 SNAP

0x81 ISO CLNP

0x82 ISO ESIS

0x83 ISO ISIS

0xCC Internet IP

lpuno)xeHue D. [IpuMeHeHUe MHO20MPOMOKOJILHOU UHKarncynsyuu
MynbTunpoToKOoNbHasa MHKancynAums Heobxoguma (Ho, B obLiem criyyae, HegocTaTovHa) ANs MapLUPyTU3aLUMn U opraHM3auum
mocToB yepe3 cetn ATM. C momeHTa nybnukauum RFC 1483 (npepwecTtBeHHUK gaHHoro gokymerta) IETF n ATM Forum
MOArOTOBUMWN HECKOMbKO crneunduKaumi no pasnuyHbiM acnektam Maplpytusauum u opraHusaumMm MoctoB. B aTom
NPUINOXEHUN COAEPXKUTCHA KPATKUIN CNINCOK Takux cneumdurkaumin.

1.

Point-to-point connection between routers and bridges - mHoronpoTtokonbHas uHkancynsauus nosepx ATM PVC
MCnonb3yeTcs AN OpraHv3auunn NpocTbiX KAHAMNOB “TOYKa-Touka” Mexay MocTaMu 1 MapLupyTusatopamm yepes cetb ATM.
[ns atoro cueHapus TpebyeTcs BbINONHATL HEKOTOPOE KONMMYECTBO HAacTpoek Bpy4Hyto (Hanpumep, INARP).

Classical IP over ATM - RFC 2225" (nepBoHavanbHbln BapuaHT - RFC 1577) obGecneuvBaeT cpeay, roe cetb ATM
BbICTynaet B kadectBe norumveckon nopcetn IP (LIS). Moppepxusatotca ATM PVC c npeoGpa3oBaHneM agpecoB Ha
ocHose INARP. ina ATM SVC ucnone3yetca ATMARP (HoBas cdopma ARP), obecneurBatowias B3anMoaencTene yepes
cetb ATM mexay xoctom (Mnm mapLupytmdatopom) u cepsepom ATMARP. MNpu ncnonb3oBaHum pennvkaummn cepsepa ang
NOBbILLIEHNS HAAEXHOCTU U NPOU3BOAUTENBHOCTU NpuMeHsieTcst npoTokon SCSP (Server Synchronization Cache Protocol -
NPOTOKOMN CUHXPOHM3AaLUMN CcepBepHbIX kawen), onpepenerHHein B RFC 2335. Classical IP over ATM no ymonuyaHuio
ncnonb3yeT uHkancynsumio LLC/SNAP.

LAN Emulation - Cneuundukauus amynsuum JIBC ATM Forum obecneumBaeT cpeny, rae Bo3aMmoxHocTn ATM paclumpsitoTtes
3a cyeT ucnonb3oBaHua cepsepoB LAN Emulation, paboTatowmx kak nokanbHble cetn Ha ocHoBe moctoB (bridged LAN).
CraHummn nonyyatT KOHUrypauuoHHble napameTpbl n pernctpupytotcst Ha cepeepe LECS (LAN Emulation Configuration
Server); MAC-agpeca npeobGpasyoTtcs B agpeca ATM ¢ nomowpto cnyxb cepsepa amynsuum JIBC n ctaHumm moryt
nepegaBaTtb NakeTbl C LMpokoBellatenbHeiMu (broadcast) n rpynnoBbivMm (multicast) agpecamn, a Takke nakeTbl Ans
MHAMBMAYanbHbIX agpecoB (unicast), He cBA3aHHbIX ABHO ¢ VC, cneumanbHOMy cepBepy LuupokoBellaHus (Broadcast and
Unicast Server). LANE uncnonb3yet mynbTunnekcupoBanme VC ans nHkancynsumm kagpos Bridged Etherent/802.3 (6es
LAN FCS) unu Bridged 802.5 (6e3 LAN FCS) gna Data Direct, LE Multicast Send n Multicast Forward VCCS. OgHako,
u3HavanobHoe none 3anonHeHns PAD, onucaHHoe B JaHHOM AOKYMEHTE, MCMomb3yeTcs kak 3aronoBok LE m He gomkHO
COCTOSITb U3 O HUX HYNEWN.

Next Hop Resolution Protocol (NHRP) - B HekoTopbix cnyyasix orpaHuyeHusi Classical IP over ATM (noggepxka
eavHcTBeHHoro LIS) BegyT k cHwkeHuto npoussogutenbHocTu. potokon NHRP, onucanHbin B RFC 2332, pacwwupsieT
Bo3MoxxHocTu Classical IP over ATM, no3Bonsisi pabotaTb ¢ Heckonbkumum LIS.

Multiprotocol over ATM (MPOA) - Cneuundukaunas ATM Forum MPOA obbeauHsieT Bo3moxHocTn LANE n NHRP ans
obecneyveHns 6a30BON cpefbl C NOAAEPXKKON MapLUpyTU3aLum 1 MOCTOB.

IP Multicast - RFC 2022 pacwupsiet BoamoxHocTtu Classical IP 3a cuet nogaepxku IP multicast (rpynnosas agpecauus).
CepBep npeobpasoBaHusa rpynnosbix agpecoB MARS moxeT ucrnonb3oBaTbCA COBMECTHO C multicast-cepeepom ans
paccbinky no rpynnoBbiM agpecam IP yepes cetb ATM ¢ ncnonb3oBaHWeM BUPTyanbHbIX coeauHeHun point-to-multipoint
u/vnu point to point.

PPP over ATM - RFC 2364 pacwupseT BO3MOXHOCTM MHOrOMPOTOKONbHOW WHKancynsuum nosepx ATM gns
ncnonb3oBaHusa npotokona PPP. B aTom paclumpeHunm ncnonb3dyeTtcs kak MynbTunnekcuposaHme VC, Tak U uHKancynsums
LLC/SNAP. 3T1o pacwmpeHue o6blMHO ucnonb3dyetca B ceTax ATM C coeguHeHVsMU “ToYKa-Touka” Ans NOAAEPXKKM
npoTokona PPP.

lMpunoxxeHue E. Omnu4uss om RFC 1483

3710T fokymeHT 3ameHsieT RFC 1483. [JokymeHT n3baBneH OT aHaxpOHU3MOB, YCTPaHAET HEOLHO3HAYHOCTU, OOHapPYXEHHbIE B
paHHWX peanu3auusax U paclumpsieT BO3MOXHOCTU MpoToKomna ¢ ydeTom ctaHgaptoB IETF. Beino coenaHo Ttakke MHOXECTBO
pefakTopckux npaBok c ydetom cornaweHun RFC 2119 [10]. Hwke nepeuyncneHbl OCHOBHblE W3MEHEHMWS, BHECEHHbIE B
AOKYMEHT. H1 0HO 13 3TNX 3MEHEHUI He AOMKHO NPOTUBOPeYnTL peanu3aumam RFC 1483:

* ucnonb3oBaHue nHkancynaumm NLPID onvcaHo ¢ yyeTtom cornawenun RFC 2119;

'971a cneuundmkauus o6HoeneHa B RFC 5494. Npum. nepes.
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SHUMKNonegus ceTeBbIX MPOTOKONOB MepeBon RFC 2684
» pobaBneHa ccbinka Ha RFC 2364 (PPP over ATM);

*  BKIoYeHbl cebinkn Ha RFC 1755 n RFC 2331, onvcbiBatowwme cornacoBaHve UHKancynsauum B3ameH 4aBHO yCTapeBLUmnX
pabounx gokymeHtoB CCITT (He ITU-T);

* ucnonb3oBaHne AAL5 onmncaHo Ha ocHose ITU-T 1.363.5 (ata onuma AALS 6bina cosgaHa nocne ny6nukaumm RFC
1483);

* BHeceHa sicHOoCTb B hopmaTunposaHune mapupytusmpyemsix NLPID PDU (routed ISO PDU B RFC 1483);

* BHEeCeHa SICHOCTb B Mcnonb3oBaHue 3anonHeHus ansa PID n MAC-agpecos nonyyatenen gnsa PDU ¢ ucnonb3oBaHvem
MOCTOB, a Takke nopsigok 6utoe ans MAC-agpecos;

* BHEeCceHa SICHOCTb B UCMONb30BaHWe 3anonHeHus ana kagpos Ethernet/802.3;
» pobasneHa uHkancynaums ans VPN;
» pobaBneHo paccMoTpeHne BONpocoB 6e30nacHoCTY;

* B HOBOM npunoxeHun D npneegeHo pestoMe NCNoSb30BaHMS MHOrONPOTOKOSbHOM MHKancynaunm nosepx ATM.
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explain it or assist in its implementation may be prepared, copied, published and distributed, in whole or in part, without
restriction of any kind, provided that the above copyright notice and this paragraph are included on all such copies and
derivative works. However, this document itself may not be modified in any way, such as by removing the copyright notice or
references to the Internet Society or other Internet organizations, except as needed for the purpose of developing Internet
standards in which case the procedures for copyrights defined in the Internet Standards process must be followed, or as
required to translate it into languages other than English.

The limited permissions granted above are perpetual and will not be revoked by the Internet Society or its successors or
assigns.

This document and the information contained herein is provided on an "AS IS" basis and THE INTERNET SOCIETY AND THE
INTERNET ENGINEERING TASK FORCE DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT
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ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.
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