PasymHblie ceTtm ot BIiLIM Systems Ltd

CaHkr-TleTepbypr, yn. CepgoBa, 80, TenedoH (812) 449-0770, dakc (812) 449-0771, E-mail: info@bilim.com

IP u ARP 4yepe3 ATM

JlaHHBIN JOKYMEHT COIEPKUT OMUCAHHUE Mepeaadd cooduienuit mporokonon IP u ARP yepe3 ATM, ocHoBannoe Ha RFC 1577.
Agtop RFC 1577: M. Laubach, Hewlett-Packard Laboratories. [lata RFC - ssuBaps 1994.

Copaep:xanue

OT INEPEBOJYUKA 2
BBEJIEHHE 3
KOH®UI'YPALIUSA ITOJICETEM IP 4
DOOPMAT ITAKETA 5
PASMEP MTU 6
MEXAHN3M PACITIO3HABAHUA AIPECOB 7

Cepsep ATMARP.

TPEBOBAHMS K OVHKIMOHUPOBAHUIO CEPBEPA ATMARP

IIMPOKOBEIIATEJIbHBII IP-AJIPEC 11
I'PYNIOBOIA IP-AJIPEC (MULTICAST) 12
OrPAHUYEHUE JOCTYIA 13

OT nepeBoAYMKa

JlaHHBIH TOKYMEHT HE SIBIISICTCS TIOMBITKON H3JIOXKHUTHh MaTepuai B yA00OBapHMMOM BHIE, T. €. TaKMM 00pa3oM, 4TOObI ero ObUIO YI0O0HO
YUTaTh W TOHUMATh HECICIMAIHCTy. Takas o0paboTka HEe mNpoBOMWIACh. [IOKYMEHT SBIISICTCS, €CIIM TaK MOXKHO BBIPA3UTHCS,
JIUTEPATYPHBIM MIEPEBOJOM NEPBOUCTOUHUKA. [locie10BaTENbHOCTh U3JI0KEHUS MaTepHraia U TEPMUHOJIOTHS 10 BOBMOXKHOCTH COXpPaHEHBHI.
B 10 e BpeMst HEKOTOpBIC OpPraHM3AalMOHHBIC JAaHHBIC (HE OTHOCSIIMECS K COOCTBCHHO ONKCAHHIO) HE BKIIOYCHBI B JAHHBIA JOKYMEHT.
Kenaromue MONyYUTh 3TH JaHHBIC MOTYT OOPATHUTHCS K OPUTHHAITY.

AHTJIOS3bIYHBIC HAa3BaHUS MapaMeTpoOB OYAYT MEPEBOJUTHCS, HO MCIONB30BAThCS Jajiece B TEKCTE KakK MPaBWIO B IMEPBOHAYAILHOM BHIIC.
DTO 0OBICHACTCS TEM, YTO BEPOSATHOCTh BCTPETUTH PYCCKOS3BIYHBIC O0O3HAUCHHS TPH HACTPOWKE KAKOTO-JIMOO YyCTpOiicTBA JOCTATOYHO
Maja.

BBeneHue

JlaHHBIH JOKYMEHT ONHMCHIBACT MEXaHHM3M, OOCCIICUMBAIOIINI mepemady AaHHBIX MpoTokoioB [P m ARP uepes cetu ATM. [lanHbie
nepenatorcs B mpenenax Tak HasbiBaemoil LIS (Logical IP Subnetwork — Jlormueckas IP-moncers). Tepmun LIS Gonee moxpoGHO
ompeneNieH B TPETbEM paslielie TaHHOTO NOKyMeHTa. [ms mepenaum naHHbeix Mexay IP-moncersmu (LIS B maHHOM citydae) HeoOXOIuM
MapIIpyTH3aTOp, NPOIITy MPONIEHNUs 3a HAlIOMUHAHKe. JJaHHBIN JOKyMEHT He OIHCHIBAeT Iepeaady JAaHHBIX 3a mpenenamu ATM-cerw, T. e.
HE paccMaTpHBaeTCs Iepelada JAaHHBIX dYepe3 IMOAKIIOYCHHbIE JIOKaJbHbIe ceTH, Takue, kak Ethernet mmm Token Ring. Cers ATM
paccMaTpuBaeTcst He 6oiee Kak KaHAIBHBIM YPOBEHb Iepefadl JaHHBIX, 00ECIIeUHBAIOIINN COOTBETCTBYIONINI CEPBHC AT MPOTOKONOB [P
u ARP, 1. e. o6cyxnaercst nepenada qaHubix B ATM u tonsko B ATM. B IP uepes ATM B kadecTBe NPOTOKOJA PAacIO3HAaBaHMs agpeca
ucnons3yercsi ATMARP — ATM Address Resolution Protocol.

Heo0XxonuMoO NMOMHHUTE, YTO mexay ATM-cetsamu u OOBIYHBIMM JIOKAJIBHBIMH CETSIMH, TakuMu, kak Ethernet, CYLIECTBYIOT HEKOTOPLIE
OTIINYUSL:

e  Cers ATM wucnons3yer a1 nepenadn TaHHEIX Tak HazeiBaeMble VC (Virtual connection - Bupryansaere coequnenus). VC MoryT
ycTaHaBIUBaThes (KoHQUrypupoBaThes) BpyuHyto (PVC — Permanent Virtual Connection) nim aBromatudecku (SVC — Switched
Virtual Connection).

. [epenaBaembie uepe3 cetb ATM nmaHHbIC MOMEIIAIOTCS B 53-0aiiTHbIe stueliku (48 GallT MaHHBIX U 5 GalT 3ar0J0BKa).

e  Oynknun nHKancysanun PDU ceTeBbIX MpOoTOKOI0B B MOTOK AaHHBEIX ATM-cern Beimonaser ATM Adaptation Layer (AAL) — camblit
BepxHUl ypoBeHb ATM-Moznenu. AAL’bI ObIBAIOT pa3HBIX TUIOB, B JaHHOM JOKYMEHTE pacCMaTpUBAETCs TONBKO OJMH U3 HUX —
AALS. Ilpu ycranoBke VC gepes cetb ATM ¢ HUM accorumpyetcs onpeneneHubii Tun AAL. [locne ycTaHOBKH coeMHEHHS
CTOPOHBI, B HEM YYacTBYIOIINE, COXPaHIIOT HHpOpMaLKIo 0 ucnonsdyemoM tine AAL. Camu nepeaaBaeMble sueiiku HHGOPMAILIUIO O
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tune AAL He conepxar.

B ciiygae PVC tun ucnons3zyemoro AAL xoHpurypupyetcst Bpy4nyto. B ciiygae SVC THIT cOrniacoBbIBacTCsS yCTPOHCTBAMU
ABTOMATHYECKHU C MOMOIIBI0 Tpoueayp curHanuzanuu (Q.93B). [Tocne Toro, kak coeIMHEHNE YCTAHOBICHO U HaYallach mepeaadya
JAHHBIX Yepe3 kommyTatopsl ATM mocnenaiuM abCoNIIOTHO BCe paBHO, Tpaduk kakoro tTuna AAL depe3 HUX mepeaaeTcsl.

AALS dopmupyeT makeTsl, KOTOpble MOryT cozepxkaTh 10 (64Kb — 1) okTeToB 1MoIb30BaTENECKUX JaHHBIX. 3aTeM makeT AALS
nepenaercst ypoBHIO SAR, KOTOpPBIH moaenuT ero Ha 48-0alTHbIE stueiku. 48-0aliTHBIE STYSHKH ITEPEeatoTCsl B CBOIO OYEPEeab YPOBHIO
ATM (B maHHOM ciy4ae 3TO Ha3BaHHWE OJHOTO U3 ypoBHEH o0meit ATM-Momenn), KOTOPBIi 100aBUT K HUM 5-0aliTHBIE 3ar0JOBKH.
Kpome mobasnenust 3aroaoBkoB ypoBeHb ATM BEINONHSET elie HEeKOTOpbie (DYHKIIUH, KOTOPhIC B JAHHOM JJOKyMEHTE HE
00CyKIaroTCsl.

Sueiiku, cocrapistomue naker AALS, nepenaroTcst mocieqoBaTenbHO APYT 3a IPYroM, OT Hayaja makera 10 ero konua. AALS e
o0ecreunBaeT MOATBEPKICHHA MONyUYeHNs NHPOpMAIHK, T. €. HE TapaHTUPYET ee T0cTaBKy. [10100HbIEe QYHKIMH OCTaBIISIOTCS «HA
COBECTH» IPOTOKOJIOB 00JIee BBICOKOTO YPOBHSL.

e  Curnamuzanus, onpeaensemas ATM ®opymom Ha MoMmeHT cozfganus RFC 1577, onpenensina ycranoBky VC clieyrolIIUX TUIIOB:
TOYKa - ToUKa (point-to-point) u To4ka - MHOTO To4ek (point-to-multipoint). VC THma MHOTO TO4eK — MHOTO Touek (multipoint-
multipoint) Ha MomeHT co3nanust RFC onpenenens! He Obuin.

RFC 1577 ommceiBaer ncronb3oBaHue «kiaaccmaeckoro» IP B cerasx ATM. Oto o3Hauaer, 94TO B KauecTBE KaHAJIBHOTO YPOBHS Heperadn

JaHHBIX HMCHOJB3yeTcs ToNbKo ceThb ATM, T. e. B pabouyMX CTaHIMAX YCTaHOBJEHBI COOTBETCTBYIOIIME CETEBEHIE ajxantepsl. [lepemaua

JAaHHBIX B JIPyTHe CETEBBIC TEXHOJOTHUH HE paccMaTpHuBaeTcs. EcTecTBeHHO, BO3MOXKHA CHTyamusl, KOTJja OQHO M3 YCTPOHCTB B TAaKOH CETH

Oyner nepenasath [P-tpaduk B cets Ethernet, Hanpumep, HO QyHKIIMOHNpOBaHUE Takoro ycrpoictBa B RFC 1577 He permamentupyertcs.

Kpome Toro, «KI1accHIHOCTEY paccMaTpUBAEMON MOAENH TOIPa3yMeBaeT TAKKe CICAyIOMIee:

e  Buyrpu LIS Bcemn ycrpolicTBamu a1 nepeady JaHHBIX HCHOJIB3YeTCsl OAMH U TOT ke pasmMep MTU (maximum transmission unit —
MaKCUMAJIbHBIN NIepeiaBaeMBblil SJIEMEHT).

e [lo ymomuanuto s [P-makeroB ucnonbiyercs uakancyismus LLC/SNAP.
e  T[lIpomnecce IP-mapmpytusanun B ATM-ceTn He U3MEHSIOTCS, T. €. OCTAIOTCSI TEMH JKe, YTO ¥ JII000H APYroi ceTH.

e  VYcranoBka cootBercTBus IP agpeca m ATM azapeca ycTpoiicTBa (pacmo3HaBaHue agpeca) mpousBoautcs ¢ momonipio ATMARP,
KOTOphIN (yHKIMOHUPYET B npenenax LIS. C Touku 3penuns nons3oBareis, ATMARP sBnsercs anamoroMm mpotokona ARP,
paspabotanneiM it ATM-ceteid.

e Jlnsa coenuHeHus Kaxaslx 1ByX IP-ycrpoiicts B cetu ATM ycranaBnuBaercs oTaenbblil VC.

KoHdurypauma nogceteu IP

LIS — Logical IP Subnetwork — B cetn ATM sBnsteTcs ananorom IP-nonceru B apyrux cersix. Kaxnas LIS ¢pyHknmoHnpyer He3aBHCUMO OT
npyrux LIS, maxe ecnu onu Haxopstcs B Toi ke cetd ATM. XocTbl MOTYT mepeaaBaTh HHOOPMAIHMIO APYT OPYTY MyTeM YCTAHOBIICHHUS
VC tomeko BHyTpum LIS. Jlns mepecbuikn mHGOpManmuu xocTaM B npyrux LIS HeoOxommmo wcmonms3zoBath [P-mapmipyTusartop,
noaxitodeHHBIN K cetd ATM. CoOTBETCTBEHHO, TaKOW MapLIpyTH3aTop OyAeT y4acTBOBaTh Oosee 4yeM B ofHOM LIS.

K xoctam u mapmpytu3zatopam, GpyHKIMOHUpYIOIUM B npefenax LIS, mpegpsasisiorces cnemyionme TpeOOBaHMUS:

e Bce unenst LIS nomxuel umers [P-anpeca, npunapiexammue k ogHoi [P-nojgcery, a Takxke, eCTeCTBEHHO, OJMHAKOBYIO MacKy.
e Bce unensl LIS nomkHbI ObITH HEMTOCPEICTBEHHO MOAKIIOUeHB K ATM-ceTH.
e [lepenauya nHpOpMaruu 3a mpeaensl LIS nomkHa oCcynIecTBIATHCS Yepe3 MapIIpyTH3aTop.

e  Bce wiens! LIS nomkHbI onaepkuBaTh MexaHu3M pacrozHaBanus [P-anpecos 8 ATM-anpeca (ATMARP), a taroke 0OpaTHbIi
mexanmM (InATMARP) npu ucnions3oBannu SVC. [lanee, Bce wieHs! LIS H0MKHBI MOIEPKUBATh MEXaHU3M PACIIO3HABAHUS
HoMmepoB VC B [P-anpeca (InATMARP) npu ucnoniezoBanuu PVC. JlaHHble MEXaHU3MBI ONUCAH B paszeine 6.

e Kaxnpiid unen LIS nomkeH uMeTh BO3MOKHOCTh YCTaHOBUTH coenuaenue (VC) ¢ moObM apyrum wieHoM LIS.
Hmxe nmpuBesieH nepedeHb NapaMeTpoB, KOTOPbIE AOJDKHO MOLAEpKuBaTh Jtodoe IP-yctpoiictBo, mogkmouaemoe k cetn ATM.

e  ATM hardware address (anmapartsasiii anpec ATM). ATM-anpec korkpeTHO# [P-cTanmm.

o  ATMARP Request Address (anpec ATMARP-3anpoca) — atmS$arp-req. atmS$arp-req sBisiercst ATM-anpecom cepsepa ATMARP.
Kaxnas LIS umeer cBoii cepeep ATMARP. B cetu ATM ¢ ucnons3oBannem SVC cepep ATMARP ucnonssyercs pabounmu
CTaHLIMSAMU JUIS pacTio3HaBaHUs aJpecoB ceTeBbIX NMPoTokoyoB B ATM-anpeca. B Tom ciyuae, ecnu ucnonsdytores PVC, cepsep
ATMARP He HyXeH.

Jnst MapmpyTH3aTopoB, ycraHaBiuBaeMbIX B ATM-cersix ¢ makancymsnued [P wepes ATM, noxmepxka Habopa BEIIIENEPEYHCICHHBIX

mapamMeTpoB JO0JKHA OBITh 00A3aTEIbHOM I Kaxmoro mHTepdeiica, moakiogaeMoro K kakoif-miub6o LIS. Takxke peKOMEHIYETCS, YTOOBI

MapIIpyTH3aTOp MOT MOAJEPKUBAaTh BCE OSTU MOAKIIOUCHHS Ha omHoM ATM-untepdeiice, KOTOpBHIH, B CBOIO OdYepeqb, MOXET

nozanepxuBaTh 6onee yem oxua ATM-anpec.

dopmaT naketa

IIpu peamusauuu nepenauu IP uepes ATM B coorBerctBun ¢ RFC 1577 o0si3aTenbHO NOJKHA HOAJEPKUBATHCS HHKANCYJIALMS
LLC/SNAP. JlanHast WHKAICYJSIWS HCIONB3yeTCS IPU Iepefade AAaHHBIX 110 yMOTYaHMIO. MOTYT HCIOIB30BAThCS M APYTHE METOIBI
HHKAICYJISINAN, OJHAKO €CIH He OTOBOPEHO OTIENHHO, B JAIBHEHIIEM B HACTOSIIEM JTOKYMEHTE OyHeT IoJpa3yMeBaThCs HCIOJIb30BaHUE
vaKancynsanqun LLC/SNAP. B mpuHnune MeTon MHKANCYJSIMA MOXXET COTJIaCOBBIBATHCSA aBTOMATHYECKH TPH YCTAaHOBKE COCAWHEHHS,
OJIHAKO B JIaHHOM JOKyMEHTE MOTOOHbIE BOIIPOCH! — HE 00CYKIAIOTCSL.

Pazmep MTU

ITo ymomuanmio IP cranmusax, paborarommx depe3 cetb ATM, momxeH umcnombs3oBaThest pazmep MTU, pasubiii 9180 oxreros. Pazmep
3aronoBka LLC/SNAP cocraBmsier 8 OKTeTOB, TakuM 00pa3oM IO yMOJYaHUIO pa3Mep mosisi AaHHbIX makera AALS cocraBiser 9188
okteToB. B LIS Moxer ucmonbs3oBatkcsi npyroit pasmep MTU, HO TOJBKO B TOM cilydae, €CIIM OH OyAeT ONMHAKOB JUIS BCEX CTaHIUI
BHyTpHu LIS.
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Pa3Mep MTU MoOXeT corjiacoBbIBATLCS aBTOMATHUYECKHU IIpHU YCTAaHOBKE COCAUHCHUS, OJHAKO B JAaHHOM NOKYMCHTE HOZ[06HI;IC BOIIPOCHI —
He 00CyXAatTCs.

MexaHusm pacno3HaBaHUA agpecoB.

B xauectBe MexaHm3ma pacro3HaBaHusi agpecoB B LIS nmomkubl ucnonb3oBatbes npotokoisl ATMARP (ATM Address Resolution
Protocol) u INnATMARP (Inverse ATM Address Resolution Protocol). [Ipotokomn ATMARP npakrudeckn ectb ARP, nprcnocoOneHHbIH Kk
pabote B cersix ATM. B cBoro ouepens, INATMARP sBnsiercst npotokonom InARP, npucniocoGienHbIM K pabote Tam xe. IP cranium B
cersix ATM no/kHBI TIOAepXKUBaTh 00a 3THX MPOTOKONAa. MeXaHH3MBI HCIIONB30BaHMS 3THX NpoTokosnoB B cersix PVC m SVC
OTIMYAIOTCS APYT OT Apyra.

PVC

[pu ucnons3oBanun PVC IP-cTaHmus J0KHA IMETh MEXaHU3M JIJIsl ONpeieicHus: Toro, kakue PVC ¢ kem/deM ee CBSI3BIBAIOT, a TAKXKE HA
kakux PVC kakue MeToabl HHKAICYISALUI HCIOIb3YIOTCS.

IIpn ucnonws3oBannn PVC c makancymsmueit LLC/SNAP IP-cranmus nomkHa mommepxuBaTh Ha HuX npotokol InATMARP. Ilpn
nonyyenun InATMARP-3anpoca nimn InATMARP-otBera mo kakomy-nmu6o VC craHims JOJDKHA YMETh CTaBUTh B COOTBETCTBHE HOMEP
VC 1 COOTBETCTBYIOIIYIO aJpECHYI0 HH)OPMALIHUIO.

Ecimn npu dpopmupoBannn InATMARP-nakera HenzBectren ATM-anpec MCTOUHMKA W/WIM HOJyYaTelsi, 10J€ UIMHBI COOTBETCTBYIOLIETO
azipeca JOIDKHO ObITh ycraHoBiaeHo B Homb (0). Ecim cooTBercTByrommii agpec M3BECTEH, MOJIEe JUIMHBI JIOJDKHO COJEPKAaTh 3HAUCHHE
JUTMHEI afgpeca. bonee neransHo opmar makera INATMARP paccmorpen noszanee.

Ilpu momyyennn InATMARP-oTBeTa cTaHIMS BHOCHT TMONYYeHHYH HH(popMmanuio B cBoro Tabmumy ATMARP. Undopmanus,
cozepxarasics B TabnuIe, ¢ TeUeHHEM BpeMeHH ycrapeBaeT (aging). OOHoBIeHHe axpecHON MH(popManmn ssisercs QyHkuei camoit IP-
cTaHnuy. Pazaen 6.5 comepXuT onucaHne MEXaHU3Ma «yCTapEBaHMMD).

SVC

ATM siBnsieTcst ceThio, HE MOACPKHUBAIONICH HIMPOKOBEIIATSIBHBIX COOOIIEHHH. DTO 03HAYaeT OTCYTCTBUE MEXaHH3Ma, MO3BOJISIOLIEIO
CTaHIIMM TI0CJATh IaKeT/sdelKy NaHHBIX, KoTopas OyIeT MoiydeHa BCEMH OCTaJbHBIMH CTAaHIUSIMHU ceTH. COOTBETCTBEHHO, HEOOXOIHM
MeXaHu3M, mo3Bosisttonuii B cpene SVC paborath ¢ mpotokoaoM ATMARP. Otcrofa MbI ienaeM BBIBO, 4TO AJst Kaxmoit LIS B cetn ATM
AoJrkeH nogaepxkusarbes cBoi ATMARP-cepsep. JlaHHBIH cepBep I0DKEH UMETh BO3MOXKHOCTB ycraHaBinuBaTh cootBerctBue ATM u IP
aZpecoB sl Kaxkoi craniuu B LIS.

CepBep ATMARP

Cam o ce6e ATMARP-cepBep (majiee B JaHHOM pasfeiic - CepBep) HE SBISICTCS WHUIIMATOPOM YCTAHOBKM coeanHeHuil. CoeMHEHUS C
cepBepoM IOJDKHBI ycTaHaBIuBaTh ATM-cTanimu — yuactHukH LIS, T. e. kaxnas cranuus B LIS ycranaBnuBaeT ¢ cepBepoM COeAMHEHHE
(VC) tuma Touka-Touka. B Xole yCTaHOBKM coeluHEeHHs oroBapuBaercs ucnojib3oBaHue LLC/SNAP-unkancymsiuu. [Tocne Toro, kak
COCMHEHHE YCTaHOBIEHO, cepBep MmocbUiaeT 1o 3ToMy coeanHeHHio InATMARP-3anpoc B memsx onpemenenus [P-ampeca
nmoJKIoYKBIIeHcs cTaniuu. CraHius mnocekuiaeT oTBeTHBIM makeT INATMARP, conmepxammii TpeOyemyto mHbopmanuto. Ha ocHoBe
IIOJTy4EHHBIX JaHHBIX CepBEp CTPOUT aapecHyro Tabmuny ATMARP.

Mexanmm noxnepxkn ATMARP-cepepa TpeOyer, 4To0bI Kaxkapiid xiueHT LIS mmen ckoHGUrypHpoBaHHBIH Ha HEM BPYYHYIO aipec
cepepa  ATMARP (atm$arp-req). B npemenax LIS moxer ¢yHKunonupoBath oauH ¥ Tojbko omuH ATMARP-cepsep. Taroke
pekoMeHyeTcs, a0kl 9TOT cepBep noxaepxkusan IP-crek. CoorBercTBeHHO, nosryumBmasics I[P-crannus B xkauectBe ATMARP cepsepa
JoJDKHA OyJIeT MCIIONIb30BaTh cama celsl, YTO JOJDKHO HAWTH OTpaXKeHHUE B ee KOH(QHUIYpalMu — TaK JK€ BPYYHYIO.

CepBep MOXET TIOJIEpKUBATh OJHOBpeMEHHO Heckoinbko LIS. Jlng kaxnoid moanmepxmBaemoit LIS cepeep nomkeH wMeTs
cooTBeTcTBYIOLMI [P-anpec.

RFC 1577 ne paccmatpuBaet Bompockl pesepBupoannss ATMARP-cepBepoB, X0Ts 0TMedaeT, 9To 3TO ObIIO OBl HEILIOXO ;-).

TpeboeaHusi k pyHKyuoHuUpoeaHutro cepeepa ATMARP

Cepep ATMARP He ycTaHaBIMBaeT COCAMHEHHS CO CTAaHIMAMH — ydacTHHMKaMmu LIS. MHuImaTopamMu yCTaHOBKM COCOUHEHHS SBISIOTCS
camu paboume cranmuu. Ecmu ycraHoBnenHed VC momaepxkuBaer LLC/SNAP-unkancymsmuio, cepBep mnockiiaeT mo stomy VC
InATMARP-3anpoc B nensx ompenenenus IP-anpeca moxnkmroumsiueiics cranuuu (InARP REQUEST). Ecnu cepep moxmnepskuBaeT
Heckonbko [P-monceredt, 3ampoc mockuiaercss st kaxmou. Ilocne momydenust orBerHoro makera (InARP _REPLY) cepeep mposepsier
MOJNyYeHHBIC JaHHBIE, a 3aTeM nomemaer ux B cBolo ATMARP-taGmumy, wiu oOHOBISIET CYETYMK BPEMEHHM B TOM Cllydae, €CId
noxydeHHass uMH(popManus yxe B Tabmune coxepxxurcsi. ATMARP-tabnuma comepxur mapst ATM-agpec — IP-agpec mmroc cderdmk
(taliMep), MOKa3bIBAIOLIMI, HACKOJIBKO JaBHO 3Ta MH(popManus moiydeHa win oOHoBieHa. Ecim cepsep momyuyaer InARP REPLY c IP-
aZipecoM, yKe COAepKaIIUMCs B ero Tabiume, HO IpH 3ToM noinydeHHbE ATM-anpec He cooTBeTcTBYeT TabmumaHOH mHpopMmanuw, u VC,
COOTBETCTBYIOIINIT 3aIKCcH B TabuuIle, OTKPHIT (pyHKIMoHNpyeT), makeT INARP_REPLY Oyzer urnopupoBan. MHeIME ciioBamH, y HAaC €CTh
3amich B ATMARP-tabmune, 1. e. mapa ATM-anpec - [P-anpec xakoi-nmubo craHmum, a Takke yctaHoBieHHBIH ¢ Heit VC. Ecmu Mbl
HoJrydaeM MH(POPMALHUIO O TOM, YTO KTO-TO JIPYroi B CETH MMeeT Takoi ke IP-anpec, To MBI Takylo HHGOPMALUIO HTHOPHPYEM.

Teneps cobcTBeHHO 0 TOM, 3aueM ATMARP-cepBep HyxeH. Kakas-nmibo craHums sxenaeT nepeaats [P-manHbIe ApYyroil cTaHIMU, HO eIe
He YCTaHOBWJIA ¢ Hell coequHeHus, U He 3HaeT ee ATM-aapeca. Takas craHuus cHadaja JojpkHa 3anpocuts Yy ATMARP-cepsepa, kakoi
ATM-anpec coorBeTcTByeT TakoMy-To IP-ampecy. Cramnms moceitaer ATMARP-3ampoc — ARP_REQUEST. Ecmm cepep umeer
Tpebyemyto mHpopmanuio B cBoeii ATMARP-Tabmune, To oH otBeyaer makerom ARP REPLY, conmepxanmm TpeOyeMyro WHPOpMAIIHIO.
Ecnu TpeOyeMbIX DaHHBIX y HEro HerT, cepBep orBedaeT makeToM ARP NAK — «orpunarenshsiii» ARP-oter. Vcmonp3oBaHue makera
ARP NAK sBisercst pacmmpenueM nporokoia ATMARP. B ciyyae mcnoip30BaHUsI TaKOrO THMA MAaKeTa 3alpallfBaromias CTAHIHUS B
COCTOSIHMU OIpENeNuTh, OTCYTCTBYET JIM HeoOXxoauMas el anpecHas uHdopmamus, unu cepsep «ynam». [laker ARP NAK nmeer ToT *e
tdopmar, uro u monmyyeHHsili cepBepoMm ARP_REQUEST, Ho kox onepannu m3meHeH Ha «ARP_NAK».

Oo6nosnsiercst nHpopmarss B ATMARP-tabnuie cnenyrommmM obpazoM: ecnu cepBep mnoiaydaeT ATMARP-3anpoc ¢ VC, koropomy
cootBercTByeT napa ATM/IP-agpec, yxe comepxamiecss B Tabnuie, TO 3anmuch oOHOBiIseTCs (cOpackiBaeTcs Taiimep). JlaHHBIN anroputm
SIBJISICTCSl YaCThIO MEXaHU3Ma ycTapeBaHus (aging).

[Iporokon ATMARP umeer DONOTHHUTENBHBIH MEXaHH3M, «PE3CPBUPYIOLIMI» MPOLECC BBHIYYHBAHUS HOBBIX aIpecoOB: NPH IMOIYyYCHUH
cepeepom ARP_REQUEST na kakom-mu6o VC oH mpoBepsieT B makere WHpoOpMaiuio o ucrodnuke. Exxenu tomy VC, Ha KOTOpOM
MOJIyueH MakeT, He cooTBeTcTByeT IP-aapec, a taxxke IP-agpec nmcToyHuka B NMOJyYEeHHOM MAKETE HE COOTBETCTBYET HU OIHOMY M3
comepxamuxcs B ATMARP-ra6mune, To napopmanus, noaydennas B nakere ARP. REQUEST, nomemaercst B ATMARP-ta6muy.
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TpeboeaHus k ¢pyHKUyuUOHUposaHuro kinueHma ATMARP

Pabouas crannus, ucnonssyromas ATMARP, nomkHa cama HHUIMUPOBATh YCTaHOBKY coenuHeHusa c¢ cepeepom ATMARP. Kpowme Toro,
pabouas cTaHIMA IODKHA caMa GOpMUpPOBaTh U OOHOBIATE ¢BOIO ATNARP-tabmuiy. /s Bcero 3Toro Ha pabodeid CTaHIIUH J0JI3KeH OBITh
ckoHpurypupoBan ATM-anpec ATMARP-cepeepa. ATMARP-KIMEHT HOKEH MOJIEPKUBATh CIACAYIONINE QYHKIHH:

1. Munmmamuzamus ycranoBkun VC k ATMARP-cepBepy anst nepenayun u nonydeHus maketoB ATMARP u InATMARP.
2. Ortser Ha nonyuaemsle naketsl ARP REQUEST u InARP REQUEST.

3. TenepupoBats u nocsuiath naketsl ARP REQUEST cepsepy ATMARP u o6pabatsiBats nomyyaemsie naketsl ARP REPLY u
ARP_NAK. Ha ocHoBe nony4aemoii nadopmaryu popmMupoBats/o0HOBISITE cBoro ATMARP-tabmuiy.

4. Ilpu HeobxomumocTy reHepupoBath u nocsuiaTh nakeTsl INARP REQUEST, a taxke oOpabareiBats naketsl INARP REPLY.
Wndopmarms, conepxamasicst B makerax InARP_REPLY, nomkna ucnons3oBatsest it popmupoBanus/ooHosiaenuss ATMARP-
TaOIMILIBL

5. O6ecneunBaTh aging, MO3BOJTIOMMH yaaniaTh 3 ATMARP-Tabmus! ycTapeBimme 3anucy.

3ameuanue Ecnu pabouas cranmus ne nopnepxkusaer ¢ ATMARP-cepBepom moctosiHHO ycraHoBieHHBIH VC, TO Kak MUHUMYM
kaxkaple 20 MUHYT OHA 10J2KHA OOHOBIIATH CBOIO aJIpeCHYI0 HH(OPMAIMIO Ha cepBepe (0OpaTh «s KHBa»). JTO JeNaeTCs
yCcTaHOBKO# cooTBeTcTBYIONIero VC 1 0OMeHOM HavdanbHbIMK nakeTamu InATMARP.

YcmapeeaHue daHHbIx ATMARP-ma6bnuusbi (aging)

Knuent u cepsep ATMARP nomxHBl MMeTh mpencTaBieHue o Bcex ycraHoBieHHBIX umMu VC (PVC mmu SVC), 1. e. g xaxnoro VC
JOJDKHA MMEThCsI COOTBeTCTBYromias 3amuch B ATMARP-rabmune. 3amich Takke ODKHA MOKa3blBaTh, ucmonb3dyercs nau LLC/SNAP-
uHKancyssnus Ha VC.

3amucu B ATMARP-tabnuie kiaueHTa J0KHBI XpaHUThesa 15 MUHYT.

3ammcu B ATMARP-Tabnuie cepsepa TOKHEI XpaHUTECS 20 MUHYT.

CepBep

Ilepen Tem, kak nexmapupoBaTh 3amuch Kak ycrtapepmryto, ATMARP-cepsep nomken crenepupoBath InARP REQUEST nHa VC,
COOTBETCTBYIOLIEM JaHHOM 3anucu. Ecim Ha kaHane nomyyen nocie 3toro InARP_REPLY, 3anuce oOHOBisieTcs (cOpacsiBaeTcs Taiimep) U
He yHnuTo)kaercs.. Ecinm oTcyTcTBYIOT ycraHoBIeHHBIE VC, COOTBETCTBYIONINE YCTAPEBIIEH 3alMCH, OHA YHHUTOXAETCSL.

KnueHT

Knuent pabortaer Heckompko mo npyromy. Ecmm 3amice B ATMARP Tabmune ycrapeBaeT, T. €. MPOXOMUT CTaHAAPTHBIA TaiimayT B 15
MHHYT, TO Takas 3aIlich JIEKIApHpyeTcsl Kak «HerogHas» (K ymoTpeOieHmio) - invalidate. Ecnn «HerogHoi» 3ammcu He COOTBETCTBYET
otkpeITE VC, To Takas 3anmch ynansercsa. Ecim xe takoid VC uMeeTcs, TO KIMEHT JOJDKEH IMOCTaTh 10 HEMY KaKue-JInOo JaHHbIC. B
cirydae ucnonab3osanus PVC sto nocsuika INnARP REQUEST. Ilpu nonyuenun coorsercrByromero InARP REPLY 3anucs B ATMARP-
tabmue obHoBisieTcs. B cpexe SVC wment nocsitaer ARP REQUEST cepepy ATMARP u oOHOBisier 3amuch B TaOJUIE INpH
nonydenuu coorsetcTBytomero ARP REPLY.

®opmam nakemoe ATMARP u InATMARP

Hasnauenue ycrpolictBy IP u ATM agpecoB npou3BoAUTCA HE3aBUCUMO ApYyr OT Apyra. [losToMy kakaplif XOCT 10JDKEH 3HaTh cBou IP u
ATM azpeca u BblIaBaTh UX IPU OTBETE HA COOTBETCTBYIOUIMI 3alpoc MPOTOKOJIOB pacno3HaBaHus agpecoB — ATMARP u InATMARP.
Iporokonst ATMARP u InATMARP wucnons3yror Tot ke (opmar moneit tum ammaparHoro obecrmeuenus (ar$hrd); tum mporokona
(ar$pro) u xox omepanuu (ar$op), uro u nporokonsl ARP u InARP. Jlanubie monst pacronaratorcst B nakere ATMARP Tam ke, rie u B
nporokonax ARP u InARP.

IIporoxomy ATMARP 6p110 npricBoeHO COOCTBEHHOE 3HaueHHe JUIsl ol hardware type (THIT ammapaTHOTO oOecredeHHs1), KpoMe TOro,
ATMARP ucnons3yer otaensHbii koa onepamuu a1t ATM_NAK.

Ocrasmrasicst yactb ATMARP/INATMARP nakeroB oTiaugaeTcst OT TOH, KoTopas onpeznensercs ¢popmaroM naketoB ARP/InARP.

Hwxe npusenens! o, ucrnons3dyemsie nporokoiaMmu ATMARP/InNATMARP, a takke ux Gopmar u onucanue.
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Oo6o3nauenne | Pasmep O603Hay. Onucanue 3HayeHue
pa3mMepa
ar$hrd 16 6ur Tun anmapaTHoro odecrnevyeHus Haznauen cemeiictBy aapecoB @opyma
ATM. Pagen 19, uim 0x0013
ar$pro 16 6ur Tun nporokosa Tun, NPUCBOCHHBIA HCHOJIB3YEMOMY
nporokony. Hampumep s I[P —
0x0800
ar$shtl 8 out q Tum u mmaa ATM-HOMepa UCTOYHHKA
arSsstl 8 our r Tun u amuaa ATM-nonaapeca
HCTOYHUKA
ar$op 16 6ut Kopx oneparuu (3anpoc, otBet wm NAK) = Jlecsituansie:
ARP REQUEST 1
ARP_REPLY 2
InARP_REQUEST 8
InARP_REPLY 9
ARP NAK 10
ar$spln 8 bur S Jlnuna agpeca MpoToOKoJIa HCTOYHHUKA JlinHa agpeca MpOTOKOJIa B OKTETaX.
Jis IP pasen 4.
ar$thtl 8 our X Tun u ymmHa ATM-HoMepa HazHAYEeHHUS
arStstl 8 bur y Tun u nmuaa ATM-noganpeca
Ha3HAYCHHUS
ar$tpln 8 out z JlniuHa mpoTOKOIBHOTO aapeca Jnuna MPOTOKOJIBHOTO azpeca
Ha3Ha4YCHUS HazHauyeHus B okrerax. [{ns IP pasen 4.
ar$sha q ATM-HOMEp UCTOYHHKA ®opmar E.164 mwm Dopym ATM
OKTETOB NSAPA
ar$ssa r ATM-nogaapec HCTOYHUKA Dopym ATM NSAPA
OKTETOB
ar$spa s [TpoToKoIBHBIN apec NCTOYHUKA
OKTETOB
ar$tha X ATM-HOMEp Ha3HAYCHHUS ®opmar E.164 mmm Dopym ATM
OKTETOB NSAPA
ar$tsa y ATM-nonaapec Ha3HaUEHUA Dopym ATM NSAPA
OKTETOB
ar$tpa z IIpoTokonbHBIN apec Ha3HAYCHHS
OKTETOB

Hwxe npusenen (opMar mojei, KOTOPbIE MCIONB3YIOTCS I TIepeaadd HHPOPMAIMU OJHOBPEMEHHO O THre W mmHe (ar$shtl, ar$sstl,
ar$thtl u ar$tstl).

8 7 6 5 4 3 2 1
’ 0 ‘ 1/0 ‘ OkTeTbl 4nUHbLI agpeca
Bur 8 pe3epBUPOBAHO 0
bur 7 TUI 0 ®opmatr ATM ®opyma NSAPA
1 ®opmar E.164
burtsr 6-1 JIMHA 6 OUT 0€33HAKOBOTO 3HAYEHUS IMHEL

Anpeca ATM, B cootBerctBiu ¢ Q.93B (kak ompeneneno @opymom ATM B crnemmdpukanun UNI 3.0) Brmouator “Calling Party
Information Element” u “Calling Party Subaddress Information Element” (MIH(GOpManHOHHBIH 3JEMEHT - BBI3BIBAIOIIAs CTOPOHA H
WnpopmauroHHblit 31eMeHT - noxaapec BoibiBatomeil croponsr). Ot [E (Information Element - MupopMannoHHbIH 21eMEHT) TOHKHBI
cootBeTcTBeHHO oToOpakaThcss B ATMARP/INATMARP B HOMep 1 noganpec ucrounuka. Hanee, @opym ATM onpenenser “Called Party
Information Element” u “Called Party Subaddress Information Element” (MHpopMalHOHHBIH 3JEMEHT - BbI3bIBaeMas CTOPOHA U
WH}opMalmoHHbIH 3JeMEHT - TToAaApec BBI3BIBaeMOi cTopoHsl). O1u IE momkHs! cooTBeTcTBeHHO 0TOOpakaThcss B ATMARP/InATMARP
B HOMEp U NMoJajpec Ha3HAUCHMSI.

®dopym ATM ompenenseTr Tpu BO3MOXKHBI CTPYKTYphl KOMOMHaLMi HoMepa u nogaapeca B ATM-azapece:

Howmep ITomanpec
CrpykTypa 1 ATM ®opym NSAPA HUYETO
CrpykTtypa 2 E.164 HUYETro
CrpykTtypa 3 E.164 ATM dopym NSAPA

[P-cranmun, padoraromue B ceTd ATM A0KHBI IPH PETUCTPALIMK HCIOIb30BaTh CTPYKTYPY aapecanud, cooTsercTBytomyo ATM-ceTu, k
KOTOpOH OHHM TOAKIIOYAITCS. YcTpoiicTBa, nomnepxkusatomme RFC 1577, nomkHBI yMeTh MOINEPKUBATH HCIOIB30BAaHHE BCEX TpeEX
CTPYKTYP.

IIpu ucnomszoBanuu CtpykTypsl | ATMARP/INATMARP 3ampocsl/oTBETH IOKHBI MHAWIMPOBATH UCIONB30BaHHE HyleBoro ATM-
nofazpeca, 1. e. ar$sstl.type = 1(tum), ar$sstl.length = 0 (anuna), ar$tstl.type = 1 (tum) u arStstl.length = 0 (anuua). B Tom ciyuae, ecian
3Ha4eHus noneii ar$sstl.length u ar$tstl.length paBHbI Hyit0, TO Monst ar$tsa u ar$ssa B makere He NPEACTABICHBI.

Unkancynauyusi nakemos ATMARP/INATMARP
ITakersr ATMARP/InATMARP nomentatorcst B PDU AALS ¢ ucnonbzoBarreM LLC/SNAP-unkancymsiiun. @opmar mons Payload AALS
CPCS-SDU B 3TOM city4ae BBINISANT CISAYIOMNM 00pa3oM.

LLC 0xAA-AA-03
OUI 0x00-00-00
Ethertype 0x08-06
Maket ATMARP/INATMARP
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®opmam nonsi Payload ons ATMARP/INATMARP PDU

3nagyenue 3aronoBka LLC, paBHoe 0XAA-AA-03, yka3plBaeT Ha Haiau4yhe B makeTe 3arosioBka SNAP HemocpeICTBEHHO cpasy ke 3a
3aromoBkom LLC.

3nagenue mons OUI, paBHoe 0x00-00-00 yka3piBaeT, YyTO HEHNOCPEICTBEHHO 3a 3THM IoyieM cienyeT AByxOaiitHoe mone Ethertype.
3unagenue 0x08-06 momns Ethertype ykaseiBaeT Ha ucronszoBanue ARP.

O6mwmii pazmep LLC/SNAP 3aronoBka siBiseTcs BelnWUMHOW (ukcupoBaHHOW u coctaBimsieT 8 okreToB. LLC/SNAP-nHkancymsiuus,
paccmaTpuBaeMasi B JaHHOM JIOKyMEHTe, cooTBeTcTByeT ommcaHHOH B RFC 1483 (MynbprunpoTokonbHas HHKancymsnus depe3 ATM).
dopmatr ATMARP naketoB cooTBeTcTBYeT onpeneneHHomy s cereil IEEE 802.

LLinpokoBewarenbHbIn IP-agpec

ATM He nopaepXuBaeT MEXaHN3MOB MIMPOKOBEIIAHHS, COOTBETCTBEHHO, He cyiiecTByeT ATM-azipeca, B KOTOPBIH MOT OBl OBITH OTpaXKeH
mupokoBemarensuelid  [P-anpec. Opnako 310 He 3HauuT, 4To IP-ctanmmm B ATM-cetd He HOKHBI MOCBUIaTH W TPHUHAMATH
mmpokoBeniatenbHble (broadcast) cooOmieHnst Bcex YeThIpeX TUIIOB, KOTOpBIe HCIoNb3yIoTes B IP. TlomyuunB coobieHne ¢ TakuM aapecoM,
IP-cTanmus nomkHa oOpaboTaTh €ro Tak, Kak MOCIaHHOE CHELHAaNbHO [l Hee.

NpynnoBowu IP-agpec (multicast)

ATM He noamepXUBaeT MEXaHU3MOB T'PYIMIIOBON PaCCHUIKH MMAaKEeTOB, COOTBETCTBEHHO, He cymiecTByeT ATM-ampeca, B KOTOPBI MOT ObI
ObITh OTpakeH TpymmnoBoii (multicast) IP-anpec. ®opym ATM paboTaeT Hax pa3paboTKOil MEXaHHU3MOB IpymIoBoi agpecarmuud B ATM.
Ilocne crammapTh3anuu 3THX pa3pabOTOK OyneT pa3paboTaH MEXaHW3M, IMO3BOJISIONIMN OTpaxarh TrpynmoBoii IP-tpaduk B
cootBeTcTBYIOIUiT ATM-Tpaduxk.

OrpaHuyeHue pgocrtyna

Ha moment cozganuss RFC 1577 mexaHu3Mbl orpaHuueHus JOCTyna, oTHocsmecs K [P uepes ATM, onpezeneHsl He ObLIH.
Jexmapupyercs, 9To HEII0X0 OBl ONPEAETUTh MEXaHU3MbI OTPAaHHYCHHUS JOCTyIa, paboTaromie IpHu MOTHATHH COSUHEHHS U
NpU niepesade JaHHbIX, IU(poBaTh IepeaaBaeMble naHHble. OJJHAKO 3TO B Oy IyILEM.

Ilepesood na pycckuii azvlk
Cepreii Kenpos
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