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Te3uchl

MPLampS (Mostly Pointless Lamp Switching — nanGosiee OeccMbICIeHHass KOMMYTALUsl JIAMIIOYEK) MpPEACTaBIsieT co00i
ApXHUTEKTYypy Mepenadn >JIeKTPO’Hepruu mo mpotokoiy IP (c wmcnomp3oBanmem ympapistromero ruaHa MPLS). CormacHo
MCCJIeZIOBaHMSI HAILIETO MapKeTUHroBoro otnaena MPLampS naer moTeHuuanbHble BO3MOXKHOCTH I'PaHAMO3HOTO CHHIKEHHMS LIeH,
VOPOIICHUSI pacHpefeieHNs] W WCIONB30BAaHUA DICKTPOIHEPTHH, a TAaKoKe 3HAYUTENFHOTO MOBBIMECHUS 3(PPEKTUBHOCTH
YIpaBJIEHHUs JOCTABKO# AIIEKTPpOIHEpruu notpedurtessiM. [Ipenochuikoil Asst CO3AaHus TOro JOKyMEHTA MOCIY KUK paboThI 1O
TakuM BompocaMm, kak mepemada tpapuka SONET/SDH mo mportokomy IP/MPLS (mpumHOCHM CBOW W3BHHEHHS aBTOPaM).
Uwurarenu mpensigymeii pabotel HaOmogamm y cedst moMyTHeHHe pasyMma (scratching their heads) m 6opmoranme: «YUto xe
namsire?". Hacrosmas paboTa gaeT OTBET Ha 3TOT BOIIPOC.

This document has also been written as a public service. beut copmupoBan crenumanpHbIA pazgen "Sub-IP", koTopsrid
MTO3BOJIICT BCEM JKEIIAFOIIIM PaBHBIC BOSMOXKHOCTH MPOBENCHUS PadOT, BRIXOMAIINX 32 MpeAeibl TPaIUIIMOHHEIX cerel [P, mis
HaIACaHUS CIIOKHBIX B TOHMMaHNK JoKyMmeHToB I[ETF. MHOrHe, BepoaTHO, OyAyT yIUBIICHEI ITOSIBICHUEM TaKHX BO3MOXKHOCTEH
JUTSL JOCTHXKEHUS IIMPOKON M3BECTHOCTH. KOHEUHOH IENBI0 3TOM pabOTHI MBI BHIUM co3laHueM crapaapra "foo-over-MPLS"
(mm MPLS-ymipaBneHre A MPOU3BOIBHBIX TEXHOJOTHH ), KaKk HanboJee MOoIX0sIIeii OCHOBHI ISl CO3/IaHMs HEUCUHUCIUMOTO
MHOXECTBa HEPEAIN3yeMbIX JOKYMEHTOB. JIaHHBIA TOKYMEHT WILIFOCTPUPYET KIIOYEBbIC KOMIIOHCHTHI, KOTOPBIE MOTYT OBITh
BKITFOYEHEHI B JIF000# nokymeHT "foo-over-MPLS" mitn HCTIOTB30BaThCS B KQUECTBE 3aTOTOBKH JUIS BCEX pabOT TaKOTO poJa.

1. Ucnonb3yembie 8 QOKyMeHme coasiawleHust

KnroueBsie crmoBa Heodxomumo (MUST), nepomycrumo (MUST NOT), meaars (DO), He nenars (DON'T), Tpebyercs
(REQUIRED), caemyer (SHALL), He caeayer (SHALL NOT), momxno (SHOULD), me mgoxkno (SHOULD NOT),
pexomenayercs (RECOMMENDED), Bo3amo:xkno (MAY), mo:keT 0b1Th (MAY BE) 1 Heo0s13aTensno (OPTIONAL) B manHOM
JOKYMCHTE HC O3HA4YarOT POBHBIM CYETOM HUYETO.

2. TpeboeaHusi kK HumameJsisiMm OOKyMeHma

Bo MHoOrmx mecrax y uyurareneil 3TOro JOKYMEHTa MOTYT BO3HUKHYTh BOmpochkl Tuma: "A 370 umeer cmbicn?", "Taxoe
BO3MOXHO?", "ABTOp B cBoeM yme?" Hurarens J0JDKeH NOAABUTh B ce0e 3TH HEyMECTHbIE BOIIPOCHI M YUTATh JOKYMEHT JajIblIIe.
[Tpu yciioBHYM BBINOIHEHUS 3TOrO TPEOOBAHUS OT YMTATENs HE TpeOyeTcs HUKAKUX TEXHHUUYECKUX 3HAHMH Ul YTEHUS ITOTO
JIOKyMeHTa. B HEKOTOpBIX ciydasx (BKJIIOYAsi JAHHBIN JOKYMEHT) OT YHTATENs MOXKET TPeDOBAThCS OTCYTCTBUE TEXHHYECKHX
3HaHUH.

3. BeedeHue

HenaBHO MBI 0OpaTmiii CBOG BHMMAHHE Ha CTpPaHHBIA ()aKT — B CETSX PACHpPENEICHHs JJICKTPOIHEPTHH HE HCIHONb3yeTcs

nportokod IP! ITocie Toro, kak 3aKOHUYMIICS BBEI3BAaHHBINH OCO3HAHWEM 3TOTO0 (haKTa IIOK, MBI OCO3HAIIN CIIEAYIOLIEe:

1. PacmpenmeneHue 3JI€KTPO’HEPTHN Oa3MpyeTcss Ha HEKOH ycTapeBIIel TeXHOJIOTHUH, HazbiBaeMoit Legacy Distribution System
(yHacneoBaHHast CHCTEMa pacpeielieH s ), KOTOPYIO Jlajiee UIst KpaTKocTH OyaeM o0o3HauaTh kak LDS.

2. Tlockonpky LDS He ucmonp3yeT TexHoJOTHM Internet, 370 03HavaeT HEOOXOAUMOCTH MOANCPKKA M aJIMHHICTPUPOBAHUS
JIBYX pa3sHOTHUITHBIX ceTel (anmekTpudeckoil u IP). B pesynbrare He MoxeT ObITh 0OecnedeHo TpedyeMoit addexTnBHOCTH,
BO3pACTAIOT pacxolasl M OlOpokpaThueckas HepasOepuxa (B pe3yibTaTe 3TOTO MOIJM BO3HUKHYTH IIepeOOH C
anexTposHeprueit B KannpopHuu; ceifigac Mbl H3ydaeM 3TOT BOIIPOC).

3. Beinrecka3zaHHOE O3HAa4aeT, YTO JOJDKHA UCIIONB30BAThCs €MHAs TEXHOJOTHS (T. €., IP) i mepenadn 351eKTposHEeprun 1
Tpaduka Internet.

4. Tlepen HauamoMm paboT B AaHHOW 00JAaCTW HYXHO BBITYCTHTH paboune nokymeHTHl (Internet-Draft), moka ato me ycmen
cJieNaTh KTO-TO APYTOM.

5. Otu paboune JOKYMEHTBI MOTYT MCIIOIB30BaThCS IS TIOATOTOBKY HOBBIX pab04MX JTOKYMEHTOB. o0ecrieurBast HaM (a Tak e
CCAMP, MPLS u npyrum HaJIe)KHBIM U JIOBEPEHHBIM paO0YHMM IpYIIIaM) 3aHATOCTh Ha MHOTHE TOJIbI.

6. Paboune MOKYMEHTHI MOXKHO TakXe pa3MecTHTh B pasjeie "white papers” Ha KOPIOpPAaTHBHOM calTe Halleldl KOMITaHWH,
MIPEACTABHB MX KaK PEBOJIIOIIOHHBIE HJICH.

OTH cO00pakeHHs! MOCITYKUIM OCHOBOM JUISl TOATOTOBKH JIAHHOTO JIOKYMEHTA.

www.bilim.com www.protocols.ru



Pa3symHble ceTu oT komnaHum BiLiM Systems MepeBoa RFC 3251
4. TepmuHonozaus

MPLampS: Mostly Pointless Lamp Switching (nanbonee OeccMBICIICHHas KOMMYyTalus JIaMIIOYeK) — apXHUTEKTypa,
TMIPE/IIOKEHHAs B HACTOSIIIEM JTOKYMEHTE.

Lamp — xoneunas cucrema B apxurekrype MPLampS (3to He cootBercTByet onpezenenuto IETF ni1st koHeuHBIX cucTeM, HO ISt
HAC Takasi MeJIOYb He IMEET 3HAUCHHUS).

LER: Low-voltage Electricity Receptor (HU3KOBOJIBTHBII MOTPEOHTENb 3JIEKTPOIHEPTHH) — OoJiee M3BICKAHHBIA SKBUBAJICHT
TepMuHa Lamp.

ES: Electricity source (ACTOYHHK DJICKTPOIHEPTHH) - TCHEPATOP.

LSR: Load-Switching Router (MapipyTu3aTop ¢ KOMMYTalMeil Harpy3ku) — yctporicteo MPLampS ucmonbs3yemoe B simpe cetu
pactpeeneHus 31eKTPOIHEPIUH.

LDS: Legacy Distribution System (yHacienoBaHHasl CHUCTEMA PACIIPEIEIICHUS) — TEXHOJIOTHUS pacTpeie]ICHUs dIIEKTPOIHEPTUH,
He o0ecTieunBaroas 10JKHOro kaduectBa; MPLampS obecrnieunBaeT 3aMeHy 3TOH ycTapeBIleil TEXHOJIOTHH.

RSVP: Rather Screwed-up, but router Vendors Push it (IbsiHBIN Opel, MPOTANKUBAEMbI TPOU3BOAUTEISIMU MAPIIPYTH3aTOPOB)
— CUTHQJIbHBIN IIpoTOKOI IP.

RSVP-TE: RSVP with Tariff Extensions (RSVP ¢ tapupusM pacmmpenneM) — aganrtaims npotokona RSVP mis texnonorun
MPLampS, mnpeaHa3zHaueHHass ISl WCIOIb30BaHHS B HOBOW Cpele KOMMYHAIBHBIX YCIYT CO CHIDKCHHBIM BIIHSIHUEM
rocyziapcTBa.

CRLDP: for CRying out Loud, Don't do rsvP (s TeX, KTo TPOMKO KPHYHT, HO He BIOIHAEeT RSVP) — eme oanH curHambHBIN
npotoko:i IP.

OSPF: Often Seizes-up in multiPle area conFigurations (9acTo 3aeIaromuii B KOHQHUTYPAIlMH C MHOXECTBOM 00JacTel) —
HepapXUYECKU MPOTOKOJI MapupyTu3anuu [P.

ISIS: It's not oSpf, yet It somehow Survives (310 He OSPF, a xako#i-To IepeKUTOK) — €Ie OIMH IMPOTOKOIJI MAPIIPYTH3ALINH.
OSPF-TE, ISIS-TE: OSPF u ISIS ¢ pacmmpenunem Tariff Extensions.

COPS: Policemen (TOTUIIEHCKHIA) - JFOIM, KOTOPBIE PHICKAIOT IOBCIOLY, NBITASICH IIPECEYb BCE MOMBITKN HAPYIICHHS IIPOTOKOJIA
Common Open Policy Service.

VPN: Voltage Protected Network (3amdIneHHas 1O HANpPSDKCHHIO CETh) - IO3BOJSIET 3aKa3UMKaM C MHOXKECTBOM CaHTOB
MOJIyYaTh JIEKTPUUECTBO C MPEHEOPEKUMO MANBIMU (IIyKTyalUsIMU HAMPSDKEHUS. B PE3yJIbTaTte UHTEphEpEeHIu’ OT APyrux
3aKa34HKOB.

SUB-IP: SUBstitute IP everywhere (mpotonkHyTh [P noBcrony) - monsitku IETF npoTsiHYTh CBOM pyKH B TEXHHYECKHE 00JIACTH
3a MpeaenamMy TpaaulMoHHbIX cereil IP (nanpumep, MPLampS).

ITU: International Tariffed Utilities association - TIPOMBIIUICHHAS TPYIIa KOMMYHAJIBIIMKOB, PaboTa KOTOPOH YacTo
urnopupyercs IETF.

5. ®yHOamMeHmMasnbHbIe OCHOBbI

MBp! 00paTiiI BHUMaHUE Ha TEXHOJIOTHIO PACIIpeIeTICHHS 3JIeKTPOSHEPTUH A TTOJTydeHHs 0a30BbIX 3HAaHMH B 3TOH 00nacTH. To,

YTO MBI Y3HAJIH, H3yMIJIO HAC - CKa)XeM, BO3MOXKHOCTP mojaun HanpspkeHns 230V A/C B Hamry BaHHY B TO BpeMsi, KOT/Ia MBI B

Hell HaxomuMmcst. [Tporie roBops, 3IEKTPUIECTBO TEHEPUPYETCS M pactpesersieTcs depe3 orpoMuoe uucio LDS, B KOTOpbIX HeT

neHTpaigpHOr0 Mapuipyrmsaropa (LSR wmm mHOTO)! Bonee Toro, ympaBieHHE YCTpOHCTBaMH B ITOM CETH OCYIIECTBISIETCS

TJIaBHBIM 00pa3oM BPYYHYIO - JIFOW IIPOCTO KPYTAT Hy>KHbIE KojecHkH. [locie kpaTKkoBpeMEHHOTO yAHUBIEHHs (KakuM 00pazoM

TaKasi CeTh MOIJIA COXPAHUTHCS B 21 Beke) MbI B3sUIM KapaHal 1 Oymary, 4ToObl pa3paboTaTh cuieHapuil uHTerpanuu cereid LDS

C IIpOBEepEeHHOH TexHoorue Internet. MlcxomHBIMM TOYKaMU IS TAKOW MHTETPALIMH SIBIISTIOTCS CIIELYIOIINE TTPEATIOCHUIKH:

1. IP-makeTsl MEpEeHOCAT IEKTPHIECTBO B AUCKPeTHOU U POBOIi (hopme.

2. Kaxnplif makeT JoCTaBIsIET HJIEKTPOIHEPTHIO TI0 HA3HAYEHHIO (T. €., YCTPOHUCTBY C 3aJaHHbIM ajpecoM IP) B cooTBeTCTBHM C
3ampocaMy MOTpeOHTeNeH.

3. MPLS-ynpasnenue OyaeT UCIIOIb30BaThCS ISl KOMMYTaIMU raketoB B siaipe LDS 1 kpaeBbix cucremax. Takast apXuTeKkTypa
Oyner Ha3biBatbes Mostly-Pointless Lamp Switching (Han6osnee Tynas kommyTtarws gamin wi MPLampS).

4. ApxurekrypHas Mozens MPLampS Oyzner anmantupoBana Kak s Mopeneil ¢ mepekpeitieM (overlay model), rae
MOTPeOIISIONHME AIEKTPUYECTBO yCTpoiicTBa (Oy/aeM Has3blBaTh UX JIaMIaMH - lamp) paboTaroT B PaziIMYHBIX IUIOCKOCTSIX
YIIPaBJICHUS, TaK | U1 OHOPaHroBbIX (peer model) cuctem, B KOTOPBIX JIaMIIbI U CETh paclpeieSICHuUs] HCIOIb3YIOT IUHbINA
YIPaBJISIONINH MJIaH.

5. Jlnsg opraHuM3anyy MyTeH Iepefadr 3IeKTPHYIECTBa B AEPEryIUPOBAHHON Cpeie MOMKHO MCIIONb30BaTh MpoTokon RSVP-TE
(RSVP ¢ tapudubM pacuimpeHnem).

6. Jlnsg ydera v KOHTpOJIS MOTPEOICHUS IIEKTPUIECTBA MOYKET MCIIONB30BaThes mpoTokon COPS.

[ocne co3manust 3TOi MaMATKH HAM CTaj0 3HAYMTEIHHO JIy4ile ¥ Mbl OTMETHIIM CJIEAYIOLINE MPEUMYIIECTBa IPEJIOKEHHON

CXEMBI:

1. Kommyraropsl u Tpancdopmaropst B LDS moxHO 3amenuTs Ha LSR, co31aB HOBBIN CEKTOP PhIHKA MapIlPyTH3aTOPOB.

2.  DIEKTPOIHEPTHI0 MOXKHO OyZeT MapUIpyTH3UPOBAaTh B TAKHE MECTA, I7IE €IIe HET AICKTPUUECKUX COCOUHEHUH M MMEIOTCS
Tonbko Internet-xkuocku® (Hanmpumep, J1epeBHH B MHaum).

3. VHXeHepoB-3JEKTPUKOB MOYKHO OyJeT 3aMEHHUTh Ha BRICOKOOIUIAYMBAEMbIX aIMIHUCTpaTopoB IP-cereii.

4. IETF cMmoxeT pacTpoCTpaHHTh CBOE BIMSHHE HA MHOTHE TEXHOJOTHYECKHE OO0JacTH CO cIadBIM TOCYZAapCTBEHHBIM
PEryJIMpPOBaHHEM.

Hirke npuBeieHO TyMaHHOE pacCMOTPEHHE TEXHUIECKHUX aclIEKTOB HOBOM TEXHOJIOTHH.

6. KodupoeaHue anekmpu4yecmea

Cxema DVE (Discrete Voltage Encoding - [Tuckpernoe Koaupoanue Dnekrpuyecta) onrcana crangaprom ITU G.110/230V
[2] u npenHazHayeHa JuIst HU(POBOTO KOAWPOBAHHMS JIEKTPHUYECKUX HanpspkeHUH. CyTh 3TOH CXeMbl KOJUPOBAHUS COCTOHT B
TOM, YTO MCTOYHUKH 3JeKkTprdecTBa ES (Hampumep, reHepaTopsl) MOIKIIOHAIOTCS K ycTpoiicTBaM KoaupoBaHus DV, kotopsie

! Paspymraroriero BpEIHOTO Bo3ecTBUs. [Ipum. nepes.

2 C ocnalneHHbIM BIMSHUEM rocyaapctsa. [Ipum. nepes.

? [InaTHbIE IEHTpPHI JocTyna B Internet. Jlpum. nepes.
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MPEACTABIIIOT HANPSDKEHNE U TOK B BHJIE OMTOBBIX IIOTOKOB. DTH OUTOBBIE IIOTOKH MOKHO TepeaBath B makerax [P pasmmaabiM
norpebutersim (Oynem Ha3sBaTh X LER - Low-voltage Electricity Receptor - HU3KOBOJIBTHBIE TOTPEOUTEIH IIEKTPUICCTBA) IT0
3ampocaM nociefHnX. B Touke Ha3HaueHus nexoaep DV KOppekTHO BBIMONHAET 00paTHOE MpeoOpa3oBaHue OMTOBOTO MOTOKA B
HapsDKEHHE M TOK. byner ompeneneHo. rae MoXeT Hcmonb3oBathes MpoTokodl RTP (Real-time Transport Protocol -
TPAaHCHOPTHPOBKA B PEabHOM MAacCIITa0e BPEMEHHM) AT OOECIEUEHUs] CHHXPOHM3AIlMU W CKBO3HOTO yIpaBieHus. PemieHue
33124 MOATOTOBKH pabovero JOKyMeHTa 1yl ucitoiab3oBaHus RTP Mbl ocTaBisieM HamM ApY3bsM U KOJIIETaM.

7. Apxumekmypa MPLamp$S
7.1 O630p

B cucremax LDS nms mepemadm >JeKTPO’HEPrHH Ha OOJNBINHE PAcCTOSHHS WCHONB3YeTCsl BBHICOKOE HampspkeHwe. [lo mepe
nepesadn EKTPOIHEPTHH Yepe3 JIOKATBHYIO Paclipe/ie/IUTENbHYI0 CETh B HANPABICHUH MOTPEOUTEISI HANPSHKEHUE TTO3TAITHO
cHIKaercs u goctasiserca LER co ctangapTHeM 3HaueHneM (Harmpumep, 110 nmm 220 B). Takum o6pazom, LDS npencrasisier
c000i1 nepapXu4ecKyIo CeTb. JTO cpasy JKe JaeT BO3MOKHOCTb ncnoinb3oBanust pacmupenuin OSPF u ISIS mis mapmpytuzanmm
JJIEKTPUIECTBA B TPAHCIIOPTHOM CETH, HO MBI 3aliMeMCsl M3BICKAaHUSAMHI B 3TOW Ba)XKHOW 00MacTH HeMHOTO mmo3ke. Celdac MBI
OTpaHMYMM Halle OOCYXK/IICHHE BOIPOCAMH YIIPABICHUS TOTOKOM O3JIEKTPOSHEPTHMH B pacIIpe/lCNIUTEIILHON CETH Ha OCHOBE
npotokona I[P ¢ nconszoBaruem apxutektypsl MPLampS.
B pamkax MPLampS nHanpspkenue npupaBHuBaercsi Metke (label). B pacnpenenurensHON ceTH KaXIplii KOMMYTAI[MOHHBIN
3JIEMEHT W TpaHCPOpMATOP pAacCMATPHUBACTCS KaK MaplipyTh3aTop ¢ kKommyrtanuei Harpy3kn LSR (load-switching router).
Kaxneiii nmaker IP, mepeHoCsIui MOTOK 37E€KTPUYECTBA, CBA3BIBACTCA C METKOM, KOTOpash COOTBETCTBYET HAINPSHKEHUIO.
Pacripenenenre 31eKTpO3HEPTHUH B 3TOM CJIydae MOYKHO TPUBHAILHO PEATH30BaTh TyTEM KOMMYTAIMH METOK (HANpsHKEHHUH ) Kak
MOTOKa OJIEKTPHYECTBAa 4Yepe3 PpaclpelesIUTeNbHYI0 ceTh. HacTpoiika KOH(HIypaliud KOMMYTALMOHHBIX JJIEMEHTOB
pacrpenenuTeNbHON CETU OCYILECTBIAETCA ¢ noMolbko poTokonaa RSVP-TE, uto no3BonseT npenrocTaBiIsTh 3NEKTPOIHEPTUIO
T0 3aMpoCy MOTPEOUTETEH.
MpI omyckaeM, 4To MpeALIEeCTBYIOIEe 00CykKIIEHHE MOXKET IMOKa3aThesl TYMaHHBIM U Aaxe O0e3yMHBIM. [IpuBeneHHbIH HIbKe
MIPUMED CIIYXKUT Lesn 100aBUTh (Oecroie3Hble) AeTain 0e3 yCTpaHeH s KaKUX-JIM00 HEesSICHOCTE!, KOTOPhIE MOTJIN BO3HUKHYTh Y
qUTaTEeNs.
IIpumep: Briarouenue Jamnsl (Lamp)
[Ipennonaraercs, 4To Jjamma yHpaBisIETCS WHTEIUIEKTYyalbHBIM yCTPOHCTBOM (Hampumep, (CBETOBBIM) KOMMYTaTOpPOM C
ynpasneareM Ha ocHoBe MPLampS). with an MPLampS control plane). Bximtodenne maMiiel 3acTaBisieT KOMMYTaTOD
nepenarb 3anpoc RSVP-TE (coobmienne PATH ¢ HOBbIMU 00beKTamu) JUIsl NOTOKA AJIeKTpU4ecTBa. Takoe coolrieHne
PATH mnepenaercs gepe3 cetb ycrpoiictBy ES. B otBer renepupyercst coobdmenne RESV, 3amaromee oroOpakeHre METOK
(label mapping) B mapuipyrtuzaropax LSR. Tlocne 3Toro morok 3jeKTpUYeCTBa HAUYMHAET MEepeaaBaThCs 10 CO3JaHHOMY
mytH. OXKuaeTcs, 4To BHIOJIHEHNE BCETO Mpoliecca OyeT 3aHNIMAaTh JIMIIb HECKOJIBKO CEKYH[ M O0ECIIEUNT apXUTEKType
MPLampS 3aMeTHOE IPEUMYILECTBO [0 CPABHEHUIO C 32)KUTaHUEM CBEUH IIOCPEICTBOM OTCHIPEBIINX CITHUCK.

7.2 CpaBHeHue ogHopaHrosou (Peer) n oBepnenHon (Overlay) moaenen

Kax ObUI0 0TMEUEHO BBIIIE, CYIIECTBYIOT JBE MOAEIH IIPEACTABICHHS YIPABIIAIONIEro iaHa. B oBepneiiHo# Moenu naMmnsl U
pacpenenuTeNnbHas CeTh HCHONB3YIOT Pa3Hble YIPABISIIONINE IUIAHBI, a OJHOPAHTOBAsh MOJENb HCIIONB3YeT OOLIMH IIaH
ynpaBieHusi. MOXKHO NMPHUBECTH MHOXKECTBO apryMEHTOB B MOJB3y TOW WM WHOM M3 3THUX MoJeJedl U 3To OyJeT clellaHo B
MOCHEAYIOIUX JOKyMEHTaX. MBI JMIIb OTMETHM, YTO INPOU3BOJUTENM JIaMIl MPENOYUTAIOT OAHOPAHIOBYIO MOJENb, a
npousBoauteian LSR - oBepieiinyro. Mbl, 0ZIHAKO, XOTUM TIPEJCTABISITH 00a 3TH Jiarepsi, HE3aBUCUMO OT MOJIE3HOCTH TOM WIIU
UHOU MOJIeTM U, CIEeJOBaTeNbHO, OTMedaeM 37ech, uto MPLampS nmoanepxuBaer obe Monenu U o0ecHeuuBacT CLEHApUU
repexoja OT OBEpJICHHON MOJIENH K OJHOPAHTOBOIA.

7.3 MapwpyTusaums B ssgpe cetu

[TpuBeneHHOE BHIIIE ONMMCAHME HEPAPXUUECKOM CHUCTEMbBI pACIpPEACICHNS HE3aMEIUTENIbHO OTKPBIBAET BO3MOXKHOCTB
npuMeHeHus npotokosioB OSPF u ISIS ¢ mopxoxsmummu pactmmpennsvu. Yurarenu MOTYT ObITh YBEPEHBI B TOM, YTO MBI yXKe
paboTaeM HajJ TaKMMHU KOHIICTIIIMSMH, KaK CO3JaHHE IaKeTOB HampshkeHHH (voltage bundling), MympTHOOMACTHBIE TapHQHEIC
pacmmpenus, uzonupoBaHHble LSA wu 1. m. [leranpHble ONMMCaHMs 3THX KOHUEHIMH OyAyT IpeACTaBIeHbl B Oymaymmx
JIOKyMEHTaXx.

7.4 CeTu c 3awmTton no HanpskeHuo (VPN)

Texnosmoruss VPN 1no3BonsieT 3aka3uukaM, HMMEIOLIUMM MHOXECTBO CaWTOB, I'APaHTUPOBAHHO I10JIyyaTh 3JIEKTPUYECTBO C
IPEHEOPEKUMO MATBIMA (DITYKTYallussMA HAIPSOKEHUS B pe3yJbTare UHTephEpeHIMy’ OT APyTux Mmonb3osatenei. Hecomuenno,
KOEe-KTO MOXKET JOKa3bIBaTh, YTO BCS apxurekTypa MPLampS Moxker "HakpeIThCS MeIHBIM Ta3zoM", eciam He Oyaer
obecnieunBatbes mognepxka VPN. Kak 651 To Hu 65110, VPN He paccMmaTpuBaroTcsi B JaHHOW paboTe, HO 3aBepsieM YhTaTeseH,
YTO MBI Y/IENISIEM CEPbE3HOC BHUMAHHUE TIOATOTOBKE HECKOIBKUX JIOKYMEHTOB 10 3TOMY Bompocy. B gactHocTH, mognepsxka BGP
11st VPN siBiisieTcst cepoii Halero npucTaibHOTO BHUMaHUSL.

8. 'pynnoeas adpecayusi

MHOrokpaTHo OTMeuanach CHJIbHAas IPOCTPAHCTBEHHAs M BPEMEHHAas HEOAHOPOJHOCTH 3alpOCOB Ha 3JIEKTPOIHEPrHIoO.
Hccnenosarensckas rpynmna [TU Study Group 55 usydana stor (heHOMeH B TedeHHe 10 JeT U MoAroToBHIa MPeaBapUTEIbHBIA
otueT. B oruere oTMeyaeTcs, 4TO BKIFOUEHHUE JIAMITHI B OJJHOM JIOME OOBIYHO BBI3BIBAET BKIIFOUSHHUE JIAMIT B COCETHUX JIOMax B TO
e camoe Bpems (0ObdHO B cymepku) [3]. DTo HabOIoneHHe OKa3blBaeT CYLIECTBEHHOE BIMSHHE HAa MacliTaOMpoBaHHE
CUTHAIBHBIX MEXaHM3MOB. B uacTHOCTH, pacrpenenuTeNnbHas CeTh JOJDKHA OBITh CIOCOOHAa OOCIY)XHBAaTh OJHOBPEMEHHO
JIECATKH ThICSY 3ampocoB. Harpyska Ha cuCTeMy CHTHAIM3alM MOXKET OBITh CHHMIKEHA 3a CUET HCIOJIB30BAaHMS TPYIIIOBOM
moctaBku (multicast delivery). I'oBopsi kpaTko, 3ampoc Ha BJICKTPUYSCTBO OT JIaMITbl HE TepeaaeTcst HemocpeacTBento k ES, a
o0ciry>kuBaeTcs nepBbiM LSR, KOTOPBIH yxKe UMeeT My Th K IpyroH Jamrie.

4 Paspymraroriero Bp€AHOT0 BO3aeicTBuUsL. [Ipum. nepes.
www.bilim.com 3 www.protocols.ru




PasymHble ceTn oT komnaHum BiLiM Systems MNepeson RFC 3251

Takoe peuienre TpeOyeT MOAJICPKKH HPOTOKOJIOB TPYIIIOBONW MAapIIpyTH3al[Md BMECTE C pas3lessieMbIM pe3epBHPOBAHHEM

RSVP-TE wu pa3pabotkoii amss MPLampS pesknma rpymmoBoi nepecsurku (multicast forwarding). B Hacrosimiee Bpemst MBI

M3ydaeM CIEIyIOIIHE IPOTOKOJIBI IPYIIIOBOH MapIIPy TH3ALHH:

¢ DVMRP: Discrete Voltage Multicast Routing Protocol (TPOTOKON TPYIIIOBOH MAapIIPYTH3ANUU JTUCKPETHBIX

HaNpsOKEHUH) - 3TOT MPOTOKOJI PabOTaeT Ha OCHOBE CYIIECTBYIOLIMX IMPOTOKOJIOB MAapLIPYTHU3aLUHM HANpPSDKEHHH, HO
HEKOTOpasi OMAaCHOCTh €ro 3aKJII0YacTCss B TOM, YTO HAIPsHKEHHE IOCTaBISIETCS OJHOBPEMEHHO Ha BCE JAMIIBI HPH
BKJIFOUCHUH OHOH M3 HuX. HeCOMHEHHO, YTO ceMaHTHKa KOMMYTAIMH BECbMa yTOMHUTENIbHA M HAJIOCJINBA - BCE JTAMIIBI
MIEPHOINYECKU BKITIOUAIOTCS H, CIIEA0BATEIBEHO, HET HEOOXOMMOCTH KaX/IbIil Pa3 BBIKIIFOYATh UX BPYUHYIO.

K npyrum nmpoTtokomam, KOTopble MBI paccMOTpuM co BpeMeHeM, oTHocsTess CBT (Current-Based Tree — TokoBoe epeBo) u PIM

(He oTHOCsIIAsICA K JIeNTy TPyNIToBas ajapecanys). Bompoc, B KOTOpOM MbI KDOBHO 3aHMHTEPECOBAHBI - 3TO IPYIIIOBAs apecariys.

Hawm HpaBuTCS opaepKKa CHCTEM pacIipe/ieNICHUs] IEKTPUIECTBA Pa3IMYHOI0 MacIITada - OT JJaMI Ha OTHOM POXKIECTBEHCKOH

eJIKe JI0 1eJIoro ropoja. HeT HyX/bl IOBTOPATHCS - Mbl HAIMIIEM MHO)KECTBO HOAPOOHBIX JIOKYMEHTOB, ITOCBSIILIEHHBIX 3THM

BOIIPOCaM.

9. Bonpocbi 6e3onacHocmu

OTOT JOKyMEHT [O0JKEH XPaHHUTHCS B 3aKpPBITOM, O€30MacHOM MOMEIIEHWH [UI TPEJOTBPAIlEHHS €ro HEMEIICHHOTO
BBIOPACHIBAHHUS B MYCOPHYIO KOP3HHY.

10. 3aknroyeHue

OTOT JOKYMEHT ONKCHIBACT MOTHBAITUIO M BBICOKHI YPOBCHB KOHIICIIIHM, TOJI0KEHHBIX B 0cCHOBY MPLampS (Mostly Pointless
Lamp Switching - Hanbomnee 6eccMbICIeHHas KOMMYTAIUS JIAMIT) - apXUTEKTYPBI MIepeiadr dIEKTPOIHEPTUH Mo TpoTokoiry IP.
MPLampS wucnonszyer DVE (auckpeTHoe KOIMpoBaHWE HaNpspKeHWs)) W ynpasisitomuid miaH MPLS B pacnpenenurenbHbIX
cersix. [IockobKy 11e71b HACTOSIIET0 JOKYMEHTAa COCTOUT B TOM, YTOOBI "3aCTONOMTH MECTO IOJ] COJHIEM", MbI HE ITPUBOANM
JeranbHOro paccMorpenns MPLampS. MHoxkecTBO OyayIIux JTOKYMEHTOB, K HECUacTblo, OYIyT MBITAThCSI 00ECIIEUUTh TaKHe
JeTanu.

11. Jlumepamypa

1. A. Malis, et al., "SONET/SDH Circuit Emulation Service Over MPLS (CEM) Encapsulation", Internet Draft, Work in
Progress.
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Utilization", September, 2000.
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