Mage nofpund or type unknown

MpoTokosn OSPF 0THOCUTCSA K NPOTOKOJs1aM BHYTpeHHero wnt3a IGP (Interior Gateway
Protocol). K aTon kaTeropun npnHagiexxaT NpoTOKOJibl MapLupyTusauuu,
obecneymBatouime obmMeH nHopmaumen B npeaenax aBTOHOMHON CUCTeMbl AS
(Autonomous SystemnpegnctasnseT cobon ceTb, HAXOAALWYIOCS MOA €ANHbIM
AOMUHUCTPATUBHbBIM YrpaBieHneM).

B Ka>XQoM 13 y3710B CETU C NCMOJIb30BaHMEM NPOTOKOJIa MapLUpyTM3aumMm Co3aaeTcs
H6asa Tononornyeckom NHGoOpMaLnm o ceTeBbiX MapLuipyTax. Hapaay ¢
paccMaTpuBaeMbiMu nNpoTokonamm BGP4 n IS-IS, ona aton uenn MmoxeT 6biTb NpUMeHeH
MPOTOKOJ1 MapLwpyTu3aunm rno coctoaHmnam kKaHasnos OSPF (Open Shortest Path First -
"nepBbIM BbibMpaeTcsa KpaTyanwmm nyTb"). Nockonbky OSPF ncnonb3lyetca Hanbonee
4acTo, pacCMOTpPEHMe NMPOTOKOJI0B MapLlpyTusaumm ona MPLS B Ha4nHaeTCcqa MMeHHO C
Hero.

2) copep>xaHue.
2.1.MeTpuku OSPF.

B OSPF ncnonb3yeTcsa NpUHUWN KOHTPOSA cOCTOAHMUSA KaHana (link-state protocol), a
MeTpuKa npeacrtasnsdeT cobom oueHKy 3PPEKTUBHOCTM CBA3N B 3TOM KaHasne: 4eM
MeHbLUe MeTpuKa, TeM aphekTUBHEE OpraHm3aumsa cBA3n. B npocTenwem cnyyae
MeTpuKa MapLlpyTa MOXeT paBHATbLCA ero oJiMHe B nepecblyikax (hops), kak 3710
npoucxoanT B NnpoTokone RIP. Ho B obuweM ciyyae 3Ha4YeHUs METPUKM MOTryT
onpenensaTbCa B ropa3fo 6bosnee WMpoKoM guanasoHe.

MeTpuKa, oueHuBarLWasa NPonyckHy cnocobHOCTb KaHana, onpenenseTcs, Hanpumep,
komnaHuen CISCO, Kak KOJIMYECTBO CEKYHA, HY>XHoe anda nepegayvm 100 Mbut. NmeeTcs
cnepywowasn dopmynia ons BblYHUCNEHNS METPUKN LOCTaBKN MHPOPMaLMK Yepe3 KaHaslbl
ceTn OSPF:meTpuka = 108/cKopoCcTb Nnepenaym B butax B CeKyHAay.

Mo 3Ton hopMysie BblHNCTIEHbI, HANpUMep, cefyrumne MeTPpuKn:
-KaHan co ckopocTbio 100 MbuT/C cooTBETCTBYET MeTpuke 1;
-ceTb Ethernet / 802.3 cooTBeTCcTBYET MeTpuke 10;

-TpakT E1 2,048 MObuT/C COOTBETCTBYET MeTpuke 48;
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-TpakT T1 1,544 M6uT/C COOTBETCTBYET METPUKE 65;
-KaHan 64 Kébut/c cooTBeTCTBYEeT MeTpuke 1562;

- KaHan 56 Kbut/c cooTBeTCcTBYEeT MeTpuke 1785;

- KaHan 19,2 KéuTt/c cooTBeTCTBYET MeTpuke 5208;
-kaHan 9,6 Kéut/c cooTBeTCcTBYET MeTpuke 10416.

Kpome Toro, npoTtokon OSPF no3sonseT onpefenntb Ansa nobon ceTn 3HavyeHUs
MeTPUKN B 3aBUCMMOCTU OT Tuna ycnyrm ToS (Type ofService). Ans Ka>kaon n3 MeTpuk
npoTtokon OSPF cTpouT oTaenbHyto Tabnanuy mapwpyTtusaumn. Yawe scero OSPF
BblbMpaeT MapwpyT Ha OCHOBAHWM MOJIOCHI MPOMYCKaHWUA KaHana.

2.1.ApxuteKkTtypa cetu MPLS.

TexHonorusa Multiprotocol Label Switching (MPLS -- MHOronpoToKoJiIbHasi KOMMyTaLus Mo
MeTKaM) -- 3TO TeXHOJI0rns rnepefaym aHHbIX OT 0AHOr0 y3s1a K Apyromy,
NCMONb3yoLWan MeTKN A8 NPUHATNA pelleHnsa o Bbibope MapwpyTa. TexHonornsa MPLS
nogpaspenseTrcsa Ha ase texHonormm: MPLS L2 VPN n MPLS L3 VPN. lNpn ncnosnb3oBaHnmn
B ceTun TexHosiorum MPLS L2 VPN nepegfayva OaHHbIX OCYyLLEeCTBAETCA Ha BTOPOM YypPOBHe
moaenn OSI, ncnonb3ys Takue TexHosornm Kak Ethernet, Frame Relay n ATM. Mpwu
NCroJsib30BaHMM B ceTn TexHonormm MPLS L3 VPN nepefnaya faHHbIX OCYLLECTBASETCA Ha
TpeTbeM ypoBHe Mmogenun OSI, ncnonbsysa texHonoruto IP [3]. MPLS ceTb npenocTasnseT
LWwmpoYvanLme BO3MOXKHOCTU rnepefayvn AaHHbIX: BO3MOXXHOCTb OpraHn30BaTb MHOXXECTBO
coegVHEeHUN ANA O4HOW opraHm3auun, nogaep>xka Npuio>XeHUn peasibHOro BpeMeHu
(ronoc n Bngeo). MapwpyTbl B MPLS ceTu BbIMNCAAIOTCA MNOCPENCTBOM TaKMUX NPOTOKOJ10B
kak BGP, OSPF, IS-IS n RIP [1].

TexHonoruwo MPLS L3 VPN MOXXHO MCNONb30BaTb NOBepX MarncTpajbHon MPLS ceTwn,
nnbo nosepx MaructpanbHom IP ceTun, ncnonb3ysa npotokosbl GRE, L2TPv3 n apyrue
TYHHeJIbHble MPOTOKOJ1bl.

Ha pucyHke 1 oTobpakeHa npocTas MarnctpasbHas MPLS ceTb C npUMeHeHneMm
TexHonormm MPLS L3 VPN, koTopas obcnyxmBaeT ABe opraHu3aunn, pacrnosioXKeHHbIe B
pa3Hbix roponax (“City3”, “City5” n “City6”). MarnctpanbHasa MPLS ceTb coCTOUT 13
cnepyrowmx mapwpyTtmsaTtopos: «Cityl», “City2”, “City3_PE”, “City4”, “City5 PE" n
“City6_PE"”. CeTu “Netl_A”" n “Netl_B” oTHOCATCA K OQHOM OpraHu3auum, a cetu
“Net2_A” n “Net2 B” - K gpyrou.



pUCyHOK 1
2.2. MaructpanbHaa MPLS ceTtb, TexHonorusa VPLS.

Obo3Ha4veHue «PE» B Ha3BaHMKM ropofa O3HavaeT, 4TO B 3TOM ropoie HaxoanTcCs
rpaHUYHbIN MapLpyTmnsaTop nposangepa (Provider Edge). O6o3HavyeHne «CE» B
Ha3BaHMKM ropofa O3Ha4aeT, 4TO B 3TOM ropoe pacrnosioXXeH rpaHnNYHbIN
MapuwpyTumnsaTop kameHTa (Customer Edge) [2]. B ropogax, Ha3BaHNUA KOTOPbIX He
cogep»xaT nofobHble 0603HaYeHNS, PaCcnosIOXKEHbI MPOMEXYTOYHbIe MapLpPyTU3aTopbl,
MoBbILIAOLWME HALEXHOCTb N 0TKa30yCcTON4YMBOCTb MPLS ceTn. Takme MmapipyTusaTopsl
rnpoBangepa MOryT CTaTb FPaHUYHbIMU, €C/IN B COOTBETCTBYIOLLEM ropoae KJANEHT
3axo4eT co34aTb CeTb CBOEW OpraHm3auunm.

B ceTax, ncnonb3sytowmx texHonorno MPLS L3 VPN, MO>XHO BbloeNnTb creayouimne
npenmyuwecTsa (ons NossiCHeEHUS ByaeT NCNOoNb30BaTbCA CeTb, M306pa)keHHada Ha
pucyHke 1):

1. He3aBNCMMOCTb aApPEeCHOro NPOCTPAHCTBA OpPraHnU3aLUuii -- CETU pa3HbIX OpraHn3aLunmn
N30/IMPOBaHbI ApYyr OT Apyra.

2. Nopkno4veHne K MarncTpanbHon MPLS ceTn npoBangepa 6onblue ThiCa4mn
opraHm3aumnm v BUPTYasibHbIX YaCTHbIX CETEN, KOTOPble PaCnoJIOXKeHbl Ha Pa3/INYHOM
paccToOAHUM ApYr OT Apyra, npu ycaoBUU HaxoXXaeHns Heobxoanmoro obopynosaHus
npoBangepa 1 NOoAKAOYaeMON opraHn3aumnm B 04HOW JIOKaLUW.

3. B maructpasbHon MPLS ceTun nmeeTcs MHOXXEeCTBO MapLUPYyTOB, 3@ CHET 3TOro
MoBbILLAETCHA HAaeXXHOCTb CEeTU -- MPU BbIXOA4e N3 CTPOSA MapLupyTmMsaTopa
aBTOMaTu4eckun nepectpontcsa MPLS ceTb, nponsongeT BbIOOp oNTUMasbHbIX
MapLUpPYTOB, B pe3y/ibTaTe 3TOro 0TKa3 nepefayvn AaHHbIX B ceTu noTpebutens
OTCYTCTBYET.

4. B 60NbLUNHCTBE C/lyHaeB Npun NOCTPOEHNN CETU YCTaHABAMBAKTCA OOMOJIHUTENbHbIE
(pe3epBHbIE) MapLUpyTU3aTopbl, bNarogaps KOTOPbLIM NOBbLILLAETCA OTKa30yCTONYNBOCTb



ceTn. PaccMoTpmM npmuMmep CeTun, UMeoLLEN OBa MPaHNYHbIX MapLipyTmn3aTopa,
coegunHsaWKMX ase 6onbwnx cetn. B hyHKUNOHNPOBAHNM CETU 3aAeNnCcTBOBaHbI 0ba
MapLUpyTU3aTopa; Npu BbIXo4e O4HOM0 MapLlpyTu3aTopa U3 CTposa gpyrom byaert
paboTaTb, BEPOSATHOCTb BbIX04a U3 CTPOsi 060MX MapLIpyTM3aTOPOB KpaHe Mana. Ecnm
Obl B ceTn 6b11 Obl BCEro Anllb OAUH FPAHNYHbLIA MapLwwpyTU3aTop, TO Npu ero Bbixoae m3
CTpOS ceTb nepecTasa 6bl PYHKUMOHNPOBATD.

5. MpoTokos MPLS ncnonb3yeTcs COBMECTHO C Apyrmmm npotokosamu: IP, IS-IS, OSPF,
RIP n BGP [1].

6. B MarucTpanbHbiXx MPLS ceTsiX MOXXHO FrapaHTUPOBaTb MPOMYCKHY CNOCOOHOCTL.

7. banaHcupoBka Harpy3km B MPLS ceTu. BO3MOXXHOCTb paBHOMEPHO pacrnpenennTtb
TpaduK Mexny MapwpyTm3aTopamMn ceTu, B pe3ysibTaTe 3TOro He BO3HUKaeT
neperpy3ok o6opynoBaHnS, HE BbIXOOAT U3 CTPOS MapLUpPyTU3aTopbl -- 3PPEKTUBHOCTb
CeTn He CHMXXaeTcCA.

8. B maructpanbHon MPLS ceTn MOXXHO opraHmnsoBaTb TexHosoruto VPLS (Virtual Private
LAN Service -- TexHO10rnsa opraHmsaunm BUpTyasbHON YaCTHOW CeTUn) -- Co30aTb
BUPTYabHbIN KOMMYyTaTop, paboTatowmn Ha yposHe L2 mogenn OSI, a B KavyecTse
rpaHU4YHOro obopynoBaHMA KIMEHTa UCNoJib30BaTb 0ObIYHbIE KOMMYTaTOpbl. Ha pucyHke
2 npuBefeH npuMep peanusaumm texHosnormm VPLS ana ogHon opraHm3sauum ¢ opucamum,
pacnosioXXeHHbIMN B pa3HbIX roponax.

2.2.TexHonorua VPLS.
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PUCYHOK 2

TexHonorusa MPLS L3 VPN nossosiseT co3faTb MHOIO BUPTYasibHbIX MapLpPyTU3aTOPOB U
NHTepdencos B MarncTpasbHom MPLS ceTn, KOTOpble CKOH(PUTYPUPOBaHbl OTAEJIbHO AN1A
Ka)kaowm opraHu3aunn. B ka4ecTse npumMepa Ha pucyHke 3 oTobparkeHa oaHa
opraHu3saumusa, MMeloLas coegnHeHne Mexxay CBoMMu onucamMmm, pacrnosioXKeHHbIMN B



pa3HbIX FrOpoaax, 4epes BUpPTYyasibHbI MapLUpyTU3aTop.
3) 3aK/1t04eHne, BbIBOAbI.

BuptyanbHbin mapwupyTusatop B MPLS ceTnm.
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PUCYHOK 3
HepocTaTKu:

1. CnoXHoCTb peanm3auunm MPLS ceTun -- cyuwiectsyeT He0b6X0OMMOCTb B UHXXEHepaXx,
nMerwmnx NnpoeccnoHasibHble HaBblKM 0151 MOCTPOEHUSA TaKnX ceTen.

2. OoporoBun3Ha Kak 060pyaoBaHNA 1 MOCTPOEHUS CETU, TaK U 06CNY)XKMBAHUA 3TON CETMW.

3. CNOXKHOCTb B 3aluuTe UHpopMaumm -- ecim He paboTaeT OAUH NPOTOKOJI, TO BCA CETb
He (PYHKUMOHNpPYeT.

OcHoBHOM HegocTaTok MPLS ceTun -3T0 goporoe obopynoBaHue, noporoe
NpPOoeKTupoBaHme n goporoe obcnyxmpaHme cetn. OgHako npemmyuiects MPLS ceTu
3Ha4YNTENbHO BoNbLUe, FMaBHLIMU U3 KOTOPbIX SABJSIOTCA BbICOKAA MPOU3BOANTENLHOCTD,
BbICOKAsl HAEeXXHOCTb, FrapaHTUPOBaAHHAsA NPONyCKHasa CNOCOOHOCTbL KaHana
noTpebuTensa n COBMeCTHOE UCMNOJIb30BaHME C MPOTOKOJIaMN KaHa/IbHOro N CETEBOIO
YpPOBHEWN.



