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IMporoxon OSPF (Open Shortest Path First), omucannstii B crangapre RFC 2328 , — 3T0 BHyTpeHHHIH IUTIO30BBII IPOTOKOJI, HCTIOIB3YEMbIH TS
pacnpoCTpaHeHUS JaHHBIX MapHIPyTH3aIlMy BHYTPU OJHOI aBTOHOMHO# cHCTeMEL. B 3ToM moxymeHnTe onmcana padota npotokona OSPF u ero
UCTIONB30BaHUE AT IPOEKTUPOBAHUS U IOCTPOCHUS COBPEMEHHBIX KPYITHBIX M CIIOXKHBIX CETEH.

Oo0mue cBegenus

IMporokon OSPF 6511 pa3paboTaH, 4TOOH! YAOBIETBOPUTH HOTPEOHOCTH HHTEPHET-COO0MMIECTBA B (DYHKIIMOHAIBHOM, HEIIPOIPHETAPHOM
nportokoie BHyTpeHnHero nuto3a (IGP) aa cemeiicta mpotokonos TCP/IP. O6cyxaeHue co3nanus 00IIero 1 coBMecTHMOro npotokona IGP
s Mareprera Havanock B 1988 roxy, HO He 66110 opmanuzoBaHo 10 1991 roga. B ato Bpems pabouas rpynna OSPF npeanoxuna yTBepaIuTh
OSPF B kauecTBe uepHOBOrO cTanaapra MuTepHeTa.

ITpotoxon OSPF ocHOBaH Ha TEXHOJIOTHM OTCJICKUBAHMSI COCTOSIHUSI KaHalla, KOTOpas SIBJISAETCS OTCTYIUIEHUEM OT BEKTOPHBIX aJlTOPUTMOB
bemmana-®opa, HCHONB3yeMBIX B TPaJUIMOHHBIX TPOTOKOJIAX MapmpyTH3auu MHTepHeTa, Takux kak RIP. B crammapre OSPF 0pumn
TIPEe/ICTaBICHBI HOBBIC KOHIICTIIINH, TaKUe KaK ayTeHTH(HUKanus oOHOBIICHHI MapIIpyTH3alni, MacKH MOACETH IepeMeHHoH aiuHb (VLSM),
CyMMHPOBAHHAE MapuIpyTOB U T. II.

B cnexyromux riaBax Mbl pacCMOTPHUM TepMHuHOTOTHIO U anroput™ OSPF, a Takke T0BOJBI 32 M IPOTHB HUCIIOIb30BAHUS IPOTOKONA B
COBPEMEHHBIX CJIOKHBIX U KPYIIHBIX CETSIX.

CpaBuenune OSPF u RIP

BricTphIii pocT 1 pacminpeHne COBPEMEHHBIX CeTel MPUBEIHN K ToMY, 4To IpoTokon RIP noctur npeaenos cBoux Bo3moskHocTel. [IpoTokon RIP
HUMeeT ONpeAeIeHHbIE OTPAaHNYEHUs], KOTOPhIe MOTYT MIPUBECTH K BOSHUKHOBEHHIO MPOOJIEM B KPYIHBIX CETSIX:

¢ [Ipotokon RIP mognepxuBaet MakcumyM 15 nepexonos. Cetb RIP, Brirouaromas 6omnee 15 mepexoaos (15 MapuipyTu3aTopoB)
paccMaTpHBaeTCs Kak HeJJOCTyITHAS.

¢ [Iporokon RIP He MokeT 0OpabaThIiBaTh MacKH MojiceTH nepemenHoi umnel (VLSM). B ycnoBusix HexBatku [P-aapecoB oTcyTcTBHE
ruOKocTH U 3 (HEKTUBHOCTH, KOTOPBIE NpeiaraeT Ha3HayeHue [P-anpecos ¢ ncnonp3oBannem VLSM, siBisieTcst cepbe3HbIM
HEIOCTaTKOM.

¢ Ilepuoauyeckue MNPOKOBEUIATEIbHBIC PACCHUIKU MTOTHOW TaOIHIBI MAPIIPYTHU3AIMH TOTPEOISIOT 3HAYUTEIBHYIO OO IIPOITYCKHOM
CIOCOOHOCTH. JTO OCHOBHAs MPo0JIeMa KPYIHBIX CETel, 0COOCHHO HA MEIUICHHBIX KaHaiax u o0igakax WAN.

¢ Konseprennus nporokona RIP npoucxogur mepiensee, yeM kousepreHuus OSPF. B kpynHBIX ceTsIX KOHBEPreHIUsI 3aHUMAET OKOJIO
MuHYTHL [To HcTedeHnIo Ieproja BpeMeHH 3axBaTa i cbopa Mycopa Mapmpytu3arops! RIP HauHyT nocteneHHO 00BABIATH 00 HCTEUEeHHE
BPEMEHH OKHJAHUS JaHHBIX, KOTOPbIE HEe OBLIM MOMyYeHB! B OCIeIHEE BpeMs. TO HEMPHEMIIEMO B KPYITHBIX CPeax, Tak Kak MOXKET
HPUBECTH K HECOTIaCOBAaHHOCTH MapLIPYTH3AIHUH.

e B RIP oTcyTCTBYIOT KOHLENIUY 3a0EPAKKH CETU U CTOUMOCTH KaHaia. Pemenys o MapipyTH3aLuy OCHOBBIBAIOTCS HAa YHUCIIE IEPEXOJI0B.
ITyTs ¢ HaMMEHBIINM YHCIIOM NIEPEXO0B JO MECTa Ha3HAYEHH BCera Ooliee IpeIIIouTHTENeH, Jaxe ecIr Oojee JUIMHHBIN Ty Th

oOagaer OOJbILEH COBOKYITHON MPOITYCKHOM CIIOCOOHOCTHIO KaHajla U MEHBIIUMHU 3aJIepiKKaMU.

¢ Cetu RIP sBnstrorcst oqHOpomHeIME. [ToHATHE 0ONacTeit mim rpanut otcyTcTByeT. C MOSBICHHEM OECKIIacCOBON MapIIPyTH3AIUN
UHTEJIEKTYaJIbHOI'O HCIIOIb30BaHUsI arperupoBanus U cymmupoBanus, cetu RIP mopanbHo ycrapenu.

B HoBOI1 Bepcun nmpotokona RIP, kotopas HazpiBaetcss RIP2, Opu10 IIpencTaBiieHO HECKOIBKO ycoBepmeHCTBOBaHMNA. RIP2 pemaer 3amaun
VLSM, ayTeHTHOUKAINH 1 MHOTOAIPECHBIX 00HOBIICHNH MapmpyTu3anui. [Ipotokon RIP2 — 3T0 He3HAUNTETbHOE YITyUIICHUE TI0 CPABHEHHUIO
¢ mpotoxosioM RIP (Temeps on Ha3bBaeTcs RIP1), Tak kak B HEM COXpaHAIOTCS OTPAHUUCHHUS Ha YHCIIO IEPEXOI0B U MEUICHHAs KOHBEPTeHIIUS.
OTHU BO3MOKHOCTH KPUTUYECKHU BaXKHBI JJI1 COBPEMEHHBIX KPYIIHBIX CETEH.

OSPF, B cBOI0O 0O4epe/ib, pemaet OOJIbIIYI0 YaCTh 3a/1a4, OMMCAHHBIX BBIIIC:

e B OSPF uucno nepexonoB He OrpaHUUuEHO.
¢ HHremnektyansHoe ucnoib3oBanue VLSM odens yo0HO npu Ha3HayeHue [P-agpecos.

¢ OSPF ucnone3yer MyIbTHAAPECHYIO pacchuIKy [P 11 oTipaBKy OOHOBICHUH COCTOSHUS KaHANa. JTO yMeHbIIaeT 00beM 00paboTky Ha
MapIIpyTU3aTOpax, KOTopele He mpocaymusatoT naketsl OSPF. Kpome Toro, 00HOBICHNS OTIIPABIISIOTCS TOIBKO TP H3MEHEHHAX



MapuIpyTH3aIUH, a HE IEPUOANYECKU. DTO obecrieunBaeT 6osee 3(h(HEKTUBHOE UCITOIL30BAHUE MTPOITYCKHON CIIOCOOHOCTH.

¢ OSPF mpemnaraer 6oxee coBepiIeHHY0 KOHBepreHnuio, RIP. D1o cBs3aHO ¢ TeM, 9YTO U3MEHEHHUS MapIIpyTH3AMUH PACIIPOCTPAHIIOTCS
MTHOBCHHO, 2 HE IePHOANIECKH.

¢ OSPF npemaraer 6oiee 3¢ GpeKTHBHOE BRIpaBHUBaHNE HArPy3KH.

¢ OSPF npeiaraet JOrn4ecKoe ONpeaeieHue ceTei, HoApasyMeBaroliee pa3IelicHue MapIpyTH3aTOPOB Ha 00JIaCTH. DTO MO3BOJISIET
OTPaHUYUTH PACIIPOCTPAHEHHE OOHOBJICHHH 1o ceTH. KpoMe Toro, 3Ta BO3MOXKHOCTB IPEOCTABIIACT MEXaHH3M arperipOBaHUs
MapIIPYTOB U COKPAIICHHE HEHY)KHOT'O PACIPOCTPAHECHUS TAHHBIX MTOJICETH.

¢ OSPF noanep:kuBaeT ayTeHTU(HUKALNIO MapIIPyTH3aLUH C UCIIOIb30BAHUEM PA3IMYHBIX METOJIOB ayTEHTU(HUKAIIMN Ha OCHOBE MapOoJIs.

¢ IIporoxon OSPF obecneunBaer nepenady 1 MapKUPOBKY BHEITHUX MapHIPYTOB, BBEICHHBIC B aBTOHOMHYIO cHcTeMy. [Ipu 3Tom
OTCJIEKHMBAIOTCS BHEIIHUE MapLIPYThl, BBEJCHHbIC BHEIIHUMU IIPOTOKOJIaMU, TakuMu Kak BGP.

be3ycnoBHO, 3TO IPUBOIUT K yCIO0KHEHHIO HACTPOMKY U ycTpaHeHus Henonagok cereit OSPF. A nmunuctparopsl, npusbikiiue k npoctore RIP,
CTOJIKHYTCS ¢ OOIBIIIM 00EMOM HOBOH MH(OPMAIMH, KOTOPHIH HEOOXOIUMO YCBOUTH, YT00B!I ynpaBiaTh cetamu OSPF Ha nomkHOM ypoBHE.
Kpowme Toro, yBenuautcs 06beM CIIyKeOHBIX JaHHBIX IJIS BBIIETCHHS MaMsaTu U 3arpy3ku LIT1. HexkoTopsle U3 MapuIpyTH3aTOpOB MO
ynpasieHreM RIP MoryT motpe6oBats MoiepHu3auu A1t 00paboTKu ciaykeOHbix naHHbX OSPF.

Y10 MBI NOHUMAEM IO COCTOTHUAMHU KaHaJja?

IIporokon OSPF ocHOBBIBaeTCsS Ha COCTOSIHMU KaHaa. KaHall MOXKHO cuuTaTh MHTEpdeiicoM Ha MapuipyTu3aTope. CoCTOsHUE KaHalla — 3TO
onKcaHue UHTepdeiica U ero OTHOIICHUH C COCEIHUMU MapuipyTtuzaropamu. OnucaHue naTepderica T0KHO BKIIIOYATh, Hanpumep, ero IP-
azipec, MacKy, THII CETH, K KOTOPOM OH HMOIKIIIOYEH, MapLIpyTU3aTOPbI, HOAKIIOYEHHBIE K 9TOI ceTH U T. 1. KoJuleK1us Bcex COCTOSHUM KaHalloB
npezcraBiseT co0oi 6a3y JaHHBIX COCTOSHUM KaHAJIOB.

AJIFOpHTM COCTOAHHSA KaHaJIa

ITporokon OSPF ucronp3yeT aroput™ COCTOSIHUS KaHaia JuIsl (POPMHUPOBAHHUS U pacdeTa KpaTJaiIero myTH KO BCEM H3BECTHBIM MeCTaM
HasHaveHHs1. CaM 1o cebe aJropuT™ JTOBOJIBHO ciiokeH. Hipke ciieyeT obiee, yIpoIIeHHOE ONMCaHUe PAa3INIHBIX OIEPAIiid, BXOISAIINX B 3TOT
aITOPHUTM:

1. Tlocme MHHIMATH3ANN WK B Pe3yIbTaTe M3MEHEHUSI MaPIIPYTHBIX JAHHBIX MapHIIPYTH3aTOp TCHEPUpPYeT 0OBIBICHHE O COCTOSHUN
KaHaja. OTO OOBSABICHNE MPEACTaBUT KOJIIEKIIUIO COCTOSHUI KaHaa IS 3TOT0 MapIIpyTH3aTopa.

2. Bce MapmpyTH3aTOpEI OOMEHSIOTCS JaHHBIMH O COCTOSIHIH KaHaJIa TOCPEACTBOM JIaBUHHOM pacchutkoi. Kakprif MapmpyTusaTtop,
MOTyYaronii OOHOBJICHHE COCTOSHNUS KaHaja, IOJDKSH COXPAaHNUTh KOITHIO 3TOT0 OOHOBJIEHHS B CBOCH 0a3e NaHHBIX COCTOSHHUN KaHala 1
3aTeM paclpoCTPaHUTh €T0 0 JPYTUM MapIIPyTH3aTOPaM.

3. Tlocne 3amonHenust 6a3bl JAHHBIX KXKXJA0T0 MapuipyTusaTropa, OH BBIYHUCIIUT ACPEBO KpaT‘{aI‘/IIH_II/IX l'IyTefI KO BCEM MECTaM Ha3sHaA4YCHMU.
MapmpyTHsaTop HCIOJIB3YCT aJITOPUTM ﬂeﬁKCTpa JJI BBIYUCIICHUSA OC€pPCBa KpaTqaﬁme HyTefI. N3 mect Ha3Ha4YCHUs, CBSI3aHHON ¢ HUMH
CTOMMOCTH " CJICAYIOLICTO IIepexoaa, HCO6X0£[I/IMOFO JJIA JOCTUXKCHUSA 3TUX MECT, COCTABIIACTCA Ta6m/1ua MapupyTusanuu IP.

4. Ecmu B cetu OSPF He mpoucxoauT U3MEHEHHH, TaKuX Kak U3MEHEHHE CTOMMOCTH KaHajla Win 100aBlIeHHEe U yaleHHe ceTel, IPOTOKOI
OSPF pabotaet oueHb THX0. Bce n3MeHeHus nepeaarorcs B BUje NakeTOB COCTOSHUS KaHala, Ul pacueTa KpaTyailiero myTH
HCIIONB3yeTCs anroput™ Jlekerpa.

AJITOPUTM KpaT4yauiuero myTH

Brruucnenye kpaTyailero MmyTy OCyIIECTBILIETCSA 110 anroputMy Jlelikerpa. AIropuT™ MOMEMAET BCe MApIIPyTU3aTOPbl B KOPEHB JIepeBa U
paccuuThIBaeT KpaTUalIIui MyTh K KaXKIOMy MECTy Ha3Ha4eHHs Ha OCHOBE COBOKYITHOM CTOMMOCTH JOCTYIA K 3TOMY MECTy Ha3HAuCHUSL.
Kaxxaplii MapipyTu3aTop HMeeT COOCTBEHHOE NPEeCTaBIeHHE TOOIOTHH, HO TIPH 3TOM BCE MapIIPyTHU3aTOPHI UCTIONB3YIOT OJHY 0a3y JaHHBIX
COCTOSIHUM KaHana JUls BBIYUCICHHs KpaTuaiiiiero myTu. B cnemyromux pasgenax yka3zaHo, Kakue JeHCTBHS BBINOIHAIOTCS IPH HOCTPOEHUH
JiepeBa KpaTyalnx myTeu.

Croumocts OSPF



CroumocTs (apyroe Ha3BaHue MeTpuka) uHtepdeiica OSPF xapakrepusyer U3AepKKU Ha OTIIPABKY MMaKETOB Yepe3 TOT UM MHOM HHTepderic.
CroumMocTh uHTepdeiica 00paTHO MPONOPLHOHATBEHA €0 MPOIMYCKHOM cltocoOHOCTH. bosiee BbIcOoKast MPOIMyCKHasl CIIOCOOHOCTH MO/Ipa3yMeBaeT
6onee HU3KYIO cTOMMOCTS. [Ipy nepenade faHHBIX Uyepe3 NOCIeA0BaTEIbHbIM KaHal SO6K n3aepKKH (CTOMMOCTh) U BpEMEHHbIE 3aJIePKKH BbILIE,
4eM Ipu repenadu 4epes kanan 10M Ethernet. @opmyina uist pacyera CTOMMOCTH:

¢ croumocTb = 10000 0000/mporryckHast ClIOCOOHOCTH B OUT/C

Hanpumep, ctonMocTh niepenauun naHHbIX depe3 kanan 10M Ethernet — 10 EXP8/10 EXP7 = 10, crouMocTh nepenayu JaHHbIX depe3 kanai T1
— 10 EXP8/1544000 = 64.

Mo ymomr4aHuo cTOUMOCTh HHTEp(dEiica pacCUUTHIBACTCS HA OCHOBE MIPOIMYCKHOM CIIOCOOHOCTH. JIJIsl IPHHY TUTEIBHOTO BBIYUCICHUSI CTOMMOCTH
uHTepdelica NCIONb3yeTcsl KOMaHIa peKuMa BHYTpeHHel HacTpoiiku untepdeiica ip ospf cost <value>.

JepeBo KpaTyaiux myTrei

[Ipenmnonoxum, 4To AUarpaMMa CEeTH CO CTOUMOCTBIO HHTEp(ElCOB UMeEeT CleAYOUHA BU. UTOOBI MOCTPOUTD ASPEBO KpaTYANUIIMX TMyTEH JIst
RTA, Heo6xonumo caenath RTA kopHEM JepeBa 1 BBIYUCIUTh HAMMEHBITYE) CTOMMOCTb JUIsl K&KJJOT0 MECTa Ha3HAYCHUSI.

RTA

10 * 128 21300
5

ETC

192213110

ranann

ETA

RTC

1821300

192213110 222211100

Beimre npuBeieHo npeAcTaBiIeHne ceTH ¢ ToUkH 3peHns RTA. IIpu BEIUMCICHHH CTOMMOCTH 00OpaTHTEe BHIMAaHNE Ha HaIIPABJICHHUE CTPEIIOK.
Hampuwmep, cronmocts uaTepdeiica RTB s cetn 128.213.0.0 He nMeeT 3HaUeHHUS IIPU BEIYICICHHN CTOMMOCTH Ayt cetdt 192.213.11.0. RTA
MoxkeT goctrdb 192.213.11.0 yepe3 RTB co croumoctsio 15 (10+5). RTA Taxke moxet moctiub 222.211.10.0 gepe3 RTC co croumocTsio 20
(10+10) mmm gepe3 RTB co croumocthio 20 (10+5+5). Eciin k MecTy Ha3HaueHUsI CYLIECTBYET HECKOJIBKO MyTeH ¢ OANHAKOBOW CTOMMOCTEHIO,
Bepcust npotokosa OSPF ot Cisco otcrieaut 10 6 mepexonoB K 3TOMY MECTY Ha3HAUEeHHUSI.

ITocne Toro, kKak MapIIpyTH3aTOP IMOCTPOUT JEPEBO KpaTUaNIINX MyTeH, OH HAYHET TOCTPOSHUE COOTBETCTBYIOLIEH TaOIUIIbI MapLIPyTH3ALIH.
Mertpuka (CTOMMOCTB) CeTel ¢ IPSIMBIM ITOIKITIOYeHHEM paBHa 0, CTONMOCTB IPYTHX CETEH PacCUMTHIBAIOTCS C TOMOIIEIO JIepeBa.

MapumipyTu3aTopbl 00J1acTeil 1 NOrpaHUYHbIE MAPIIPYTU3ATOPBI

Kaxk ynomunanocs panee, OSPF ucnonbs3yeT JaBUHHYIO PAacChIIKY JUIsi 0OOMEHA JAHHBIMU O COCTOSHUU KaHAJIOB MEXIy MapIIpyTH3aTOpaMu.
JIro6ble M3MEHEHUS B JAaHHBIX MapIIPYTH3aLUH PACIPOCTPAHAIOTCA 0 BCEM MapLIPYTH3aTOPaM B CETH € MTOMOIIBIO JABUHHON PaCCBHIIKH.
O6acTy NO3BOJIAIOT YCTAHOBUTH OIPaHUYEHUS Ul PACIPOCTPAHEHUsT OOHOBJIEHHUH COCTOSIHUS KaHasa. JIaBUHHas pacchbulKa U pacyer
anroputMma JlefikcTpa Ha MapIIpyTH3aTOpe OrpaHUYCHBI N3MEHEHNSIMU BHYTpH 001acTh. Bee MapipyTH3aTopsl B 00J1aCTH HMEIOT 0a3y JaHHBIX
COCTOSIHMH KaHana. MapuIpyTH3aTOphl, KOTOPBIE MPUHAIIEKAT HECKOIBKAM O0JIaCTSIM M COSANHSIOT 3TH 00JIACTH C MarkuCTpaIbHON 00J1acThIO,
Ha3BIBAIOTCS OTPaHUYHEIMU MapipyTu3aropamu obnactu (ABR). [Tosromy ABR nomkHBI monepkuBaTh HHPOPMAINIO, OMICHIBAIOILYIO
MarmucTpaabHble 00TaCTH M 00JIaCTH, TIPUMBIKAIONIHIE K HUM.



AS100 Avea Border Route

. Autonoroous Systan
Eorder Bouter (SSBE)

O0macTs 3aaeTcst A1t KOHKpeTHOro nHTepdeiica. MapmpyTusarop, Bce HHTep(EHCE KOTOPOTo HaXOIATCS B OJHOH 00J1aCTH, HA3BIBACTCS
BHyTpeHHHM MapmpyTtuzatopoM (IR). Mapmpytusarop, mHTepdeichl KOTOPOTO HAXOAATCSA B HECKOJIBKHX 00JIACTSX, HA3BIBACTCS IOT PAHIIHBIM
MapmpytusaropoM odnacta (ABR). MapmpyTtusaTopsl, paboTaromue B KadecTBe IITI030B (YCTpoiicTB mepepacnpenenenus) mexay OSPF u
npyrumu nporokonamu Mapmpytusanuu (IGRP, EIGRP, IS-IS, RIP, BGP, Static) unum gpyriuMu SK3eMIDIIpaMu Ipoliecca MapiIpy TH3auH
OSPF, Ha3bpIBalOTCSI MOTPaHUYHBIME MapIIpyTH3aTOpaMu aBTOHOMHO# crucTeMbl (ASBR). JIro60it Mmappytuzatop Moxet ObiTe ABR nin
ASBR.

IIakeTsbI COCTOSIHUA KAHAJIOB

Cyl1ecTByeT ABa THIIA TAKETOB COCTOSHHS KaHAJIOB, X MO>KHO HaOmonats B 6aze naHubix OSPF (Ipunoxenune A). TUIBI cOCTOSHUS KaHaa
MOKAa3aHbI Ha CIEAYIOLICH Auarpamme:

Router Links

Describe the state and cost
of the router’s licks {irdexfaces) .
1o the seea {Intra-aeea), Origirated by ARR: only.
Diezcribe netmrrozhs in the A8
bt outside of an Brea {Inter-area).
Also descrbe the locationof the ASER.

Network Links External Links

DR

Driginated for ool H-access segments
swrithurooe than one attached route.
Diescyibe all routers attached to the
%Jecific segrnent. Originated by a
esignated Rowter §discussed later on.

Qriginated by an AEEE .

Describe destinations external the
BULOnAMDOLE SPstenn ox 3 default wouwte
o the outzide A5,

Kak ObLTO CKa3aHO BBIILIE, KAHAIBI MaPLIPYTH3aTOPa SBISIFOTCS. MHIUKATOPAMH COCTOSIHMN HHTEep(eiicoB MapLIpyTH3aTOPa, MPUHAIIICHKALIETO K
ornpezaeneHHON obacTr. Kaxaplil MapmpyTisaTtop OyIeT co3aaBaTh KaHAJl MapLIpyTH3aTopa Ui BceX CBOMX HHTepdelicoB. CyMMapHBIe
KaHaJIbl TeHepHpyIoTes MapiipyTuzaropaMu ABR. Takum 00pa3oM TaHHBIE O JOCTHKHMOCTH CETH PACIPOCTPAHSIIOTCS MKy 00IacTsIMU.
OO0BI9HO Best MH(OPMAIHS BBOAUTCS B MarucTpais (06macts 0), a 3aTeM MarucTpajib IepenaeT ee B Ipyrue ooiaactu. Kpome Toro, morpaHnvHbe
MapIIpyTH3aTOPEI 00JIACTH BEIITOIHAIOT PAacIpOCTpaHEHUE JaHHBIX 0 JocTIKuMocTH ASBR. TakuM 06pa3oM, MapIIpyTH3aTOPB! OIPEIENSIOT,
KaK MOYXHO BBIMTH Ha BHEITHHE MAPIIPYTHI B IPYTHX aBTOHOMHBIX CHCTEMaX.

CerteBble KaHANIBI TEHEPUPYIOTCS BBIIEICHHBIM MapipyTu3atopoM (DR) Ha cermenTe (BBIACICHHBIE MAPIIPYTU3aTOPEI OYyT pacCMaTpUBATHCS
mo3xe). ITa HH(pOPMALKs ONUCHIBAET BCE MAPIIPYTH3ATOPBI, IIOAKIIOYCHHbIC K OIPEJSICHHOMY CErMEHTY MHOKECTBEHHOT'O TOCTYIIA,
nanpumep, Ethernet, Token Ring u FDDI (a taxoke NBMA).

BHemnHue kaHajbl CBUAETENBCTBYIOT O HAITMYMHU CETeH 3a IpeielaMy aBTOHOMHOMN cucTeMbl. DTU KaHalbl BBoAsATcA B ceTb OSPF mytem
nepepacnpenenenus. Mapupytuzaropsl ASBR BBOASAT 3TH MapipyThl B aBTOHOMHYIO CUCTEMY.



Bruarwuenune OSPF na mapuipyrusarope

Bxirouenue OSPF Ha MapripyTr3zaTope TpeOyeT BHITOTHEHHS IBYX CIEIYIOMINX ONEPaliid B pexkuMe KOHGUTYpaIHu:

1. Bxurouenue npouecca OSPF ¢ momomnipio komaHs! router ospf <uwgeHTH(HKATOp nponecca™.

2. Haznauenue obnacreii uHTepdeiicam ¢ noMoinbsto komanasl network <cerepoii nin IP-aapec> <macka> <HJIeHTH(HKATOP 001aCcTH>.

Wnentudukarop nponecca OSPF — 310 uncnenHoe 3HaueHue, NpuHaAIeKaIIee OTACIbHOMY MapupyTu3atopy. OHO He JTOJKHO COBIIAIATh C
UICHTU()UKATOPAMU MPOIIECCOB HA JAPYTUX MapIlIpyTU3aTopax. 3amyck Heckonbkux nporeccoB OSPF Ha ogHOM 1 TOM e MapuipyTHU3aTrope
BO3MOJKEH, HO 3TOTO HE PEKOMEH/IYeTCsl IeJIaTh, TOCKOJIBKY B 3TOM Cilydae MPOUCXOAUT CO3J[aHHE HECKOIBKUX 3K3EMIULIPOB 0a3 aHHBIX, YTO
YBEIMYHMBACT 00BEM CITY)KEOHBIX TAaHHBIX MapLIPYTH3aTOPA.

Komanga "network" mo3Bomnsier Ha3HauMTh HHTEp(Eiic onpeneneHHon oomacTi. Macka HCHONB3YeTCsl B KaUeCTBE SIPIIbIKa U TIOMOTaeT Ha3HAYUTh
CTIMCOK MHTEP(]EHcoB 00J1aCTH ¢ ITOMOIIBI0 OXHOH CTPOKH KOH(PHUTypanuu. Macka conepKuT mabiIoHHbIe OUTHL, re 0 0003HadaeT COBMaCHHUE,
a 1 o0o3Hauaet "He BaxkHO", Harpumep 0.0.255.255 o6o3HadaeT coBmajieHNe MEPBBIX IBYX 0ATOB HOMEpa CETH.

Unentudukarop o61act — 310 HOMEp 00J1aCTH, B KOTOPYIO HE00XoauMo 100aBuTh nHTepderic. Ko o6nact MokeT ObITh HEeIbIM YuciaoM oT 0
110 4294967295 unu umeth Gopmar, ananoruunsiid popmary IP-anpeca — A.B.C.D.

ITpumep:

o X3 Arvea 0.0.00

E1 192213122
[~

RTA#
interface Ethernet0
ip address 192.213.11.1 255.255.255.0

interface Ethernetl
ip address 192.213.12.2 255.255.255.0

interface Ethernet2
ip address 128.213.1.1 255.255.255.0

router ospf 100
network 192.213.0.0
network 128.213.1.1

0.0.255.255 area 0.0.0.0
0.0.0.0 area 23

[TepBas cereBas nHcTpykuus nomemaer natepdericel EO u E1 B ogry obmacts 0.0.0.0, BTOpas ceTeBast MHHCTpYKLUs oMeniaet uHrepdeiic E2 B
obnactp 23. Ob6parure BHUMaHue Ha Macky 0.0.0.0, koTopast o3Hauaet nmosiHoe copnajieHue [P-anpeca. 3to mpocToli crocod NOMECTUTh
UHTEPQEIC B ONPEICIICHHYIO 00JI1aCTh, €CIIU €CTh IPOOJIEMBI C BEIYUCICHUEM MacCKH.

Ayrtentupurkanusa OSPF

MoxHo ayreHTHduUIpoBaTh nakeTs! OSPF Ha ocHOBE NMpeABapUTENIbHO 33aHHBIX ApoJIeH, YTO MO3BOJISET MapIIPYTH3aTOpaM BXOJUTh B
JIOMEeHBbI MapipyTu3anuy. 11o yMoIuaHHio MapIIpyTU3aTop BBIIOIHAET HEONPEAEICHHYIO ayTeHTU(HKALIUIO, 3TO 03HAYAEeT, YTO [P OOMeHe
JTAHHBIMH MapLIPYTH3AIMH 110 CETH ayTeHTH(UKALUS He BRIONHACTCS. JJOCTYIHEI 1Ba IPYrUX MeToa ayTeHTuuKamu: [Ipocras
ayTeHTH(UKAINI Ha OCHOBE MapoIIs M ayTeHTH(UKAINS BEIOOPKH 13 coobmenns MD-5.

IIpocras ayreHTH(PUKAIUA HA OCHOBE NMAPOJIst



HpOCTaﬂ ayTeHTI/I(bI/IKaLII/IH Ha OCHOBC IapoJisd MMO3BOJIACT HACTpanuBaThb AJIA Ka)I(I[Oﬁ o0J1acTu CBOI napoJjib (KJ'IIOLI). MapIprTPISaTOpLI us3 OZ[HOI‘/'I u
TOH Ke O6J'IaCTI/I, KOTOpbIC H€06XOZ[I/IMO )IO6aBI/ITI> B IOMCH MapuipyTHu3anuu, 10JOKHbI UMETh OHHHaKOBLIﬁ KJIHOY. HeﬂOCTaTOK 3TOIro Meroaa —
YA3BUMOCTD [TACCUBHBIM aTaKaM. JIr000i1 uenoBek ¢ AHAJIN3aTOPOM KaHaJIa MOXET JICTKO IMOJYYHUTh IIapoJib, IPOCIyIIaB JINHUIO. I[J'If{ BKIIIOUYCHUA
ayTeHTI/I(l)I/IKaHI/II/I Ha OCHOBE ITapoJId UCITOJB3YIOTCA CICAYIOINE KOMAaHIBbI:

¢ ip ospf authentication-key key (1151 KOHKpeTHOTO HHTepdeiica)

¢ area area-id authentication (yu1st komanzp! "router ospf <process-id>")

ITpumep:

interface Ethernet0
ip address 10.10.10.10 255.255.255.0
ip ospf authentication-key mypassword

router ospf 10
network 10.10.0.0 0.0.255.255 area O
area 0 authentication

AyTeHTUGUKALUM BBIOOPKHU CO00IIeHM I

AyreHTH(UKaINN BEIOOPKN COOOIIEHNI — 3TO KpunTorpadudeckas ayreHtudukanys. Kirod (mapois) i uaeHTH(GHUKATOp KITfoua
HACTpamWBaIOTCSA JUIS KaXI0T0 MapmpyTu3aropa. s ¢popmupoBanus "BEIOOpKH cooOmmeHnit", 1006aBIsIeMOH K MakeTy, MapuIpyTH3aTOP
HCTIONB3YeT anropuT™ Ha ocHoBe nakera OSPF, ximrou u mnenTHduKaTop kiroda. B oTandme ot mpocToil ayTeHTH(HUKAINHN, KII0Y HE IIepeIaeTCs
gepe3 OTKPBITHIN KaHan. HeyObIBaromuil mOpSAKOBBII HOMep Takke BKIIoYaeTcs B Kaxasrid makeT OSPF mist 3amuter ot atax
BOCIPOU3BEICHUSI.

DTOT METO[ TaKKe 00ECIICUMBACT NEPEXOI MEXKIY KIItoUaMu Oe3 mpepbIBaHus 00CTyKHBaHHA. JTa QYHKIHS OyIeT Moie3Ha JUis
aJIMUHHCTPATOPOB, XKeNaIuX u3MeHuTh naposib OSPF 6e3 00pbiBa cBsa3u. Eciu s untepderica Cmoib30Baiicsl HOBBIHM KITHOY,
MapIIpyTU3aTOP OTHPABUT HECKOIBKO KOMHI OJTHOTO M TOTO JKe MaKeTa, KaKIbIH U3 KOTOPHIX ayTEHTH(OUIIMPOBAH Pa3HBIMU KITFOUaMH.
MapuipyTi3aTop OCTAHOBHUT PacChUIKY AyOJHPOBAHHBIX MAKETOB KaK TOJHKO OOHAPYIKHUT, UYTO BCE COCETHUE MAPIIPYTH3ATOPHI IIPHHSIH HOBBIH
Kito4. Hrke yka3aHbl KOMaH/IbI, UCTIONIB3yEeMbIe JIJIsSl 8y TeHTU(UKAIIMN BBIOOPKH COOOIICHHIA:

¢ ip ospf message-digest-key keyid mdS key (ucrions3yercs 1is uarepgeiica)

¢ area area-id authentication message-digest (ncrnons3yercs st komanas! "router ospf <process-id>")

ITpumep:

interface Ethernet0
ip address 10.10.10.10 255.255.255.0
ip ospf message-digest-key 10 md5 mypassword

router ospf 10
network 10.10.0.0 0.0.255.255 area 0
area 0 authentication message-digest

MarucrtpaJjs u odjaactp 0

OSPF uMeeT ocoOble OrpaHHYCHUS MPH UCTIOJIF30BAHUN HECKOJIBKUX obyacTeil. Eciii HacTpoeHO HeCKObKO 00acTel, 0/THa U3 HUX JIOJDKHA
ObITE 00acThI0 0. DTa 00J1aCTh Ha3BIBACTCS MATHCTPaJbio. [Ipy MPOEKTHPOBAaHUN CETH JIydIe HadaTh ¢ obnactu 0, a 3aTeM 100aBUTH B CETh
JpyTue 00IacTH.

MarwucTpaib H0DKHA OBITh B ICHTPE APYTUX 00JIACTeH, T. €. APYrue 00IACTH JOKHBI OBITh (DU3MYESCKHU MOAKIIOUCHBI K MarucTpaiu. [Ipnanna
3TOTO0 B TOM, uT0 OSPF 0%HIaer ot Bcex obaacTeil BBoIa MaplIpyTHOH HH)OPMALIMU B MATUCTPallb, KOTOPasi B CBOIO OUepeb PACIPOCTPaHSIET
3TY HHbOPMAIIHIO B IPYTHX o0yacTsax. Jlmarpamma HIKe MOKas3biBaeT MoTok nHbopmaiuu B cetd OSPF:



Tnra-arga roukes

Inrer-area roures
(Burnagy routes)

EACKBONE
{0.0.0.0)

External foutes

B npuBeeHHO# BEIIIE TUarpaMMe Bce 00IacTH HAPSMYIO TIOAKITIOYEeHBI K MarucTpain. MIHora, Korna BBOAUTCS HOBast 00JIaCTh, KOTOpast He
MOJKET MOIY4UTh MPSIMOH (PU3UUECKUH JOCTYI K MarucTpaii, HeoOXOAMMO HACTPOUTh BUPTYalIbHBINA KaHajl. BupryanbHbie kaHab! OyIyT
paccMaTpuBaThCs B CleAyomieM pasaene. OOpaTuTe BHUMaHUE HAa Pa3IMYHbIE TUIBI JAaHHBIX MaplIpyTU3alid. MapupyTel, TeHEPHPYEMbIe
BHYTpH 00J1acTH (Ha3HAYCHHUE OTHOCHUTCS K 00J1aCTH), HA3bIBAIOTCS BHYTPHOOJIACTHBIMH MAPIIPYTAMHU. JTH MapIIPYThI KaK MPaBUIIO
oToOpaxaroTcs ¢ OykBoit O B Tabnuiie Mapupyruzanuu [P. MapuipyTsl, reHepupyeMbIe B APYTrUX 00JacTIX, HA3bIBAIOTCS MEK0OJIACTHBIMH
WM CyMMAapHbIMH MapmipyTamu. B tabnuue mapmpytusanuu [P takue MappyTtel o6o3Havatotest 6ykBamu O IA. MapuipyTel, reHepupyemble
JIPyTUMU IPOTOKOJIaMU MapiupyTusanuu (wim qpyrumu npoueccamu OSPF) u BBonsatea B OSPF ¢ momolnkio nepepacnpeneneHus Ha3bIBatoTes
BHEITHMMH MapmpyTamu. B tabmune mapmpyTtusamuu [P takue mapuipyTsl o6o3Hagarorest kak O E2 wmu O E1. TIpn Hannaun HECKOIBKHX
MapIIpyTOB K OHOMY MECTy Ha3HAUCHHMs, OHH ITOIyYaroT CICIYIOIINHA IIPHOPUTET: BHYTPHOOIaCTHEIE, MexkoOiacTHEIe, BHemHue E1, BHemrHIe
E2. Omncanne Buemnux tunos E1 u E2 Oynet npuBeneHo mo3nHee.

BupryajibHble KaHAJIbI
BI/IpTyaJ'[LHLIC KaHaJIbl BBITTIOJIHAKOT JABC (byHKHI/II/I.

¢ CoennHenne obnacTelf, He UMEIOINX (PU3MIECKOTO HOAKIIOUCHHUS K MATHCTPAIIH.

¢ lcmpaBiieHre MarucTpalii B ciiydae paspbiBa odnact 0.

Oﬁ.]'laCTl/l, HE UMeEIoImue (l)l/l3lfl'leCKOF0 NOAKJIYCHUSA K odsactu 0

Kak cka3aHo panee, o6sacTh 0 10JDKHA OBITH B IICHTPE BCE OCTAIBHBIX 00JacTeld. B peakux ciydasx, Korjaa HEBO3MOKHO (PU3HUYECKU
MOAKITIOYUTE 00JIaCTh K MATUCTPANIH, UCTIOIB3YETCsl BUPTYalbHBINA KaHA!. BUPTyallbHBIN KaHAI MPEIOCTABISCT HEMOAKIFOUYCHHOI 001acTi
JIOTUYECKHI MyTh K MarkucTpaii. BUpTyanpHBIi KaHaT JOJDKEH CO3aBaThcsl MEeXAY ABYMs Mapuipytu3atopamu ABR, KoTOpble HMEIOT 00LIyTO
obnacts ¢ MapupyTHzaTopoM ABR, mogKiit0ueHHBIM K MarucTpaii. ITo MOKa3aHo B CIEIYIOIIEM IpHUMepe:

B stoMm mpumepe, 061acTh 1 He IMeeT NpAMOro (PU3NIECKOro MOAKIIOYeHH K 001acTr 0. BupTyansHbIH KaHAI HEOOXOAUMO HACTPOUTH MEKIY
RTA u RTB. O6nacts 2 10omKHa HCIIOAB30BaThCA B KauecTBe TpaH3uTHOU obnactu. RTB siBnsercst Toukoit Bxona B obnacts 0. Takum oOpazom
RTA u o6sacth 1 OyayT UMETh JIOTHYECKOE TIOIKIOYCHNUE K MarucTpaii. YToObl HACTPOUTh BUPTYAIbHBIN KaHaJl, UCIOJIB3YHTE MOJAKOMAaHIY
Mapupytusatopa OSPF area<maenruuxarop kanasna> virtual-link <RID> nns RTA u RTB, rae unentuduxarop 061actu OTHOCHTCS K
TpaH3UTHOH obnacTu. B nuarpamme Boiie, 310 061acth 2. RID — unentudukatop mapipyTtusaropa. B kauecTse uaeHTHdUKaTOpa
Mapuipytuzatopa OSPF kak npaBuiio ucnonb3yercs crapiuid [P-agpec B 6710ke niin caMblid BRICOKUHN aJipec BO3BPATHOM METIIH, €CJIH OH



cymiecTByer. MneHTrudukaTop MapipyTu3aTopa BIYHCISETCS BO BpeMs 3arpy3ku wim nepesamycka npouecca OSPF. Uto6b! HaiiTh
UIACHTU(UKATOP MapIIpyTH3aTOpa UcHoib3yiite komanay show ip ospf interface. [Ipenmnonoxum, uto 1.1.1.1 1 2.2.2.2 — uneHTHPHUKATOPHI
MaprpytusatopoB RTA u RTB cootBetcTBeHHO, KoHbUTyparus OSPF mis 060ux MapIipyTH3aTOpoB OyAET UMETh CIEAYIONINI BH/I:

RTA#
router ospf 10
area 2 virtual-link 2.2.2.2

RTB#
router ospf 10
area 2 virtual-link 1.1.1.1

Pa3znenenne MarucrpaJjmn

OSPF 1103BOJISI€T CBA3BIBATH Pa3e/ICHHbIC YaCTH MAaruCTPAIU C UCIIONIb30BAHIEM BUPTYAIBHOTO KaHaa. B HEKOTOPBIX CiIydasix, HOSBIISETCS
HE0O0XO0IMMOCTh CBs3aTh pasHbie "obnactu 0". Takas HEOOXOUMOCTh MOXKET BOZHUKHYTh, HAIIPUMED, €CJIM KOMIIAHUS MBITAETCSI OObEAMHUTD
nBe otaensHble cet OSPF B oHy ceThb ¢ o01eii oonactsio 0. B 1pyrux cuTyanusx BUPTyalbHbIC KaHAJIbI JOOABIISIOTCS [UIS H30BITOYHOCTH Ha
CITy4dail eclIi 0TKa3 MapLIpyTH3aTOpa MPHUBEJET K pa3zieneHuto odnactu 0 Ha qBe yacTu. He3aBUCHMO OT MPUYUHEI BUPTYaIBHBIN KaHAJ
HACTpaMuBaeTCs MEXIy oTaenbHbIME ABR, rpanudammmmu ¢ 06macteio 0 ¢ KaI0i CTOPOHBI ¥ KIMEIOIIMMH OOIIYIO 00J1acTh. DTO MOKAa3aHO B
CIIeTyIOMIeM IIpuMepe:

Ha npencraBneHHOH BbILIe AuarpamMme ase obnactu 0 coeTuHEHBI Yepe3 BUPTyalbHbIN KaHai. Eciu o0mas 001acTs He CylmecTBYeT, MOXKET
OBITH CO3JIaHa JIOTIOIHUTENbHAS 00J1aCTh, HAIPUMED 00JIACTh 3, KOTOpast OYJET CIYKUTh TPAH3UTHOM 00JIaCThIO.

Ecnu mro0ast 06s1acTh, OTJIMYHAS OT MarkCTpPalTH, ACIUTCSA HA pa3Jielibl, TO MarUCTpalb OyaeT 00pabaThIBaTh pas3lelicHHe, He HCIIONb3Ys
BUPTYyaJbHBIE KaHATBL. O/IHa 9acTh pa3ieleHHON 001acTH OyeT H3BECTHA APYTOi 00JIacTH Yepe3 Mexxo0JIacTHBIE MapIIpyTHI, a HE
BHYTPHOOIACTHBIE MapIIPYTHI.

Cocenn

MapmpyTH3aTopsI C OOIIMM CEIMEHTOM SBIIAIOTCS COCEISIMH B 3TOM cerMeHTe. Coce BRIOMPAIOTCS ¢ IIOMOIIBIO TIPOTOKOJIA TIPHBETCTBHA.
ITakeTs! MPUBETCTBHS OTIIPABIIIOTCS IIEPUOAMIECKH OT KaXKI0T0 HHTep(eiica ¢ HCIoIb30BaHNeM MyIbTHaaApecHo# pacceuiku [P (IIpumoxenue
B). MapmpyTru3aTopsl CTAaHOBSITCS COCEISIMHU, KaK TOJIBKO OHM BHIAT ce0s B ITAKeTe MPUBETCTBHS COCEIHETO MapIIpyTH3aTopa. Takum oOpa3zom
rapaHTUPYETCs JBYCTOPOHHSAA CBsI3b. COIIacoBaHUE cocenet IPUMEHSIETCS TOJIBKO K IEPBUYHBIM aipecaM. BropuuHnsle agpeca MOXKHO
HACTPOUTH Ha MHTepdetice, HO OHHU TOJDKHBI IPUHAUICKATh K TOH e 00JIacTH, U4TO IIEPBUYHEIHA ajpec.

JIBa MapuipyTH3aTopa He MOTYT CTaTh COCEISIMHU, ECIIH HE COTTACYIOT ClIeAyIOIIee:

¢ Unentuduxarop odaactu: /[Ba MapuipyTu3aropa J0DKHBI KIMETh 00IIHiI cerMeHT. X uHTepdeiichl TODKHBI MPUHAIICKATh K OTHON
obacTr 3TOr0 cerMeHTa. be3yciioBHO, 3TH HHTEp(EHCH TOKHBI OTHOCHTHCS K OJTHOW TIOACETH U HMETh OJTMHAKOBYIO MacKy.

¢ Ayrentuduxanus: OSPF no3BossieT BHINONIHAT HACTPOUKY NApOJIsi AJIs ONpeeieHHOM obmacTi. YToOkI cTaTh cocesimMu,
MapIIpyTH3aTOpaM HEOOXOAUMO MepeciaTh APYT APYTY OIHMH H TOT K€ Mapojib B 3aJaHHOM CETMEHTE.

e NurtepBansl npuBercTBus U npoctos: OSPF npomsBoaut o6MeH makeTaMu MIPUBETCTBUS B KaXKIOM cerMeHTe. Jta dopma Keepalive
WCIIOJIB3YETCSl MapIIPyTU3aTOPaMH, YTOOBI OATBEPAUTH CBOE CYIIECTBOBAHHE B CETMEHTE U BBHIOPATH BBIACIEHHBIH MapLIpyTU3aTOP B
CerMeHTax MHOKECTBEHHOT'0 10cTyma. HTepBal NPUBETCTBHA yKa3bIBaeT NEPHOA B CEKYHIaX MEXKAY NMaKeTaMu NPUBETCTBHS, KOTOPBIE
MapuipyTu3aTop otnpasiser yepe3 uatepgeiic OSPF. MHTepBan npocTtoss — 3TO NMEpUo/i BpEMEHU B CEKYH/IaX, B TEUEHHE KOTOPOTO
MaKeThl IPUBETCTBUS MapLIPyTHU3aTOPa He MocTymnatoT. I1o npoiecTBUM 3TOro nepuoja COCeAHUE YyCTPOHCTBA OOBABAT 00 OTKIIOUEHUH
Mapuipytuzatopa OSPF.



OSPF Tpebyet, uToOBI 3TH HHTEPBAIIBI OBLIN OMUHAKOBBIMH IS COCENHUX y310B. Eciu 3HaueHus 1000T0 U3 yKa3aHHBIX HHTEPBAJIOB
pa3nyaroTCs, TH MapLIPYTU3aTOPhl HE CTaHYT COCE/SIMHU B JAHHOM cerMeHTe. JIJisi yCTaHOBKM TaiiMepOB HCHOJIB3YIOTCS CIEAyOIINe
KoMaH 1l uHTepdeiica mapiipytuzaropa. ip ospf hello-interval cexynasbr u ip ospf dead-interval cexkynasl.

o ®jar mueiidnoii 06aactu: Kpome Toro, 18a MapmpyTu3aTopa JODKHBI COTNIacoBaTh (hiar mureiidHoit ob1acTu B makeTax MPUBETCTBHS,
9T00BI cTaTh cocensamu. Llneiidusie obnactu OymayT paccMaTpHUBaTHECS B OAHOM M3 CIEAYIOIIUX pa3leoB. YUTHTE, YTO 3aJaHUE
nuieidHoii o6acTy BIUSAET HA MpoIece BEIOOpa cocena.

CMeEXKHOCTD

CMEKHOCTB SBJISETCS CICIYIOIIMM IIaroM IoclIe rporecca o0HapyxkeHus coceneil. CMexHbIe MapIIpyTH3aTOPBl — 3TO MapLIPYTH3aTOPHI,
KOTOpBIC HE TOJIHKO OOMEHUBAIOTCS IPUBETCTBHUSMH, HO TAKXKE TIEPEXOIST K Tpolieccy oOMeHa 6a3aMu TaHHBIX. YTOOBI YMEHBIIUTE 00hEM
oOMeHa JaHHBIMH B TOM HJIH UHOM CETMEHTE, B KAXKJIOM CETMEHTE MHOXKecTBeHHOTO noctyna OSPF oauH MapmpyTu3atop BEIOUpaeTcs B
KadyecTBe BbIIeNeHHOTO Mapmpytu3atopa (DR), a npyroit MaprpyTisatop — B Ka4eCTBE PE3epBHOTO BBIIEIEHHOTO Mapmipytu3atopa (BDR).
Pe3epBHBII BBIIETCHHBIN MAPIIPYTU3aTOP UCTIONB3YETCs B clIydae cOOs BBIICICHHOTO MapIipyTu3aropa. Mes 3aximodaercst B TOM, 4TO
MapIIPyTH3ATOPhl UMEIOT IIEHTPANTBbHYIO0 TOUKY KOHTaKTa JJisl oOOMeHa JaHHBIMU. BMecTo 0OMeHa 0OHOBICHUSMH MEXITY MapIIpyTU3aTOPaMH I0
OPUHIAITY "KaXbIi ¢ KAXKIBIM", BCE MapIIPYTH3aTOPbl 0OMEHHUBAIOTCS JAHHBIMHU C BBIACICHHBIM MApIIPYTA3aTOPOM KT PE3CPBHBIM
BBIJICJICHHBIM MapLIPYTH3aTOPOM. BBIICICHHBIH MapUIPYTH3aTOP MK PE3EPBHBII BBIACICHHBINA MapIIPYTU3ATOP MEPEAAIOT JaHHBIC OCTAIBHBIM
Mapuipytusatopam. ['0BOps MaTeMaTHYECKUM SI3bIKOM, IIPOUCXOAMT ype3aHue ooMeHna aanHbiMu ¢ O(n*n) no O(n), rae n — 4uCIIo
MapIIpyTU3aTOPOB B CETMEHTE MHOKECTBEHHOTO ocTyna. Cieayromas MO/Ie)ib MapIIPyTH3aTOPOB HILTIOCTPUPYET MPpUHLIUI padoTel DR u
BDR:

Ha cxeme BbIIe BCe MapmIpyTH3aTOPEI COBMECTHO HCIIONB3YIOT OOIIHI CETMEHT MHOXKECTBEHHOTO JIOCTyTa. B pe3ynbrare oOMeHa makeTaMn
HPUBETCTBHUS OJIH MapIIpyTH3aTOp BEIOMpaeTcs B kKadecTBe DR, a npyroii B kagectBe BDR. Kaxsrit MapmpyTusaTtop B cerMeHTe, KOTOPBIH
y’Ke CTaJ COCEJIOM, TIBITAeTCs yCTAHOBUTH CMEXHOE coeAnHeHHe ¢ BeiaeneHHbIM (DR) 1 pe3epBHBIM BIAEIEeHHBIM MapipyTuzaTopamu (BDR).

Bri6op DR

Be16op mapmpytuzatopos DR 1 BDR BrImonHsieTcs uepe3 mpoToko mpuBeTcTBHL. OOMEH MaKeTaMu IIPUBETCTBUS BHINIOIHACTCS depes
MHoroazapecHbie nmakeTsl [P (IIpunoxenue B) B kaxkaom cermente. MapiupyTtuzarop ¢ Haubonsmum npuopurerom OSPF B cermenTe craner
BbIJIeNIEHHBIM MapiipyTu3atopoM (DR) mi1st aToro cermenrta. DToT e IpoLecc MOBTOPSIETCS IS PE3EPBHOTO BBIICIIEHHOTO MapUIpyTU3aTOpa
(BDR). B ciiyuae xonduukra Oyaer BeIOpaH MapiipyTu3atop ¢ 6onbimuM 3HadeHueM RID. [puopuretHocTs naTepdeiica OSPF no ymonuanuio
pasHa 1. [TomuuTe, uro nmousTist DR 1 BDR npumensiroTes i kaxaoro cerMmeHTa MHOYKECTBEHHOTO iocTyna. Hactpoiika npuoputera ospf B
uHTepdelice BRIMOIHACTCSA ¢ TOMOIIBIO KOMaH ! ip ospf priority <sHawenme> unrepdeiic.

Hymnesoe 3nauenne npuoputera 0003HagaeT HHTEp(EHc, KOTOPHIH He MOXKET OBITH BEIOpaH Kak BeIIeNneHHBIH (DR) nnm pe3sepBHEBII BEIETICHHBIH

mapmpytusarop (BDR). Cocrosane nnrepdeiica ¢ HynessM npuopureroM 0yner DROTHER. Crenyromas cxema minmiocTpupyet Bsioop DR:

ETA [ RID: 3333

RTE
OR k l

=1

ETC : RID:22.22



Ha cxeme, npuBenenHoii Boie, y RTA u RTB ogunakoBsiii mpuopuret unrepdeiica, Ho y RTB 6omnee Beicokuii RID. RTB 6yuxer DR Ha sToM
cermente. RTC umeer 6osee Beicokuit nmpuoputet, yeM RTB. RTC npunumaet cocrosiaue DR B 3ToM cermenTe.

IHocTpoeHune cMeKHOCTH

Hpouecc CO3/IaHUST CMEXKHOCTEH BCTYIIUT B CHUJIY ITOCJIC 3aBEPIICHUSA HECKOJIBKHUX 2TAIlOB. MapmpmiaTopLI, CTaBIIHUE CMEXHBIMHU, 6yZ[yT HUMETh
OAWHAKOBYIO 63.3y JIaHHBIX COCTOSIHUM KaHana. Huke NMpUBCACHA KpaTKas CBOJAKa COCTOHHHﬁ, 4gepe3 KOTOPbIC NPOXOAUT HHTep(i)eﬁC J10 TOro, Kak
CTAaHET CMEKHBIM IJId APYTOro Mapuipyru3aTropa:

e Down: Hu ot oiHOTO y371a B CErMEHTE HE MOJYy4YEHO AaHHBIX.

e Attempt: /Iy HeIIMPOKOBEIIATENBEHBIX 00JJaKOB MHOXKECTBEHHOT'O JIOCTyTa, TakuX Kak Frame Relay u X.25, naHHoe cocTostHUE
MIOKA3BIBACT, YTO OT COCe/a He MOJTYYCHO HOBBIX JaHHBIX. HeoO0X0qMMO IpeIpHHATE YCHIIHSA JUT YCTAaHOBKH COSTMHEHHS C COCEIIOM C
MIOMOIIBIO OTIIPABKH MAKETOB IIPUBETCTBHS C YMEHBIIICHHBIM HHTepBasioM ompoca (Polllnterval).

¢ Init: MaTepdeiic 0OHapy U TaKeT NPUBETCTBUSL, IIOCTYIHBILIMI OT COCEa, HO ABYCTOPOHHSIS CBsI3b HE OblIa YCTAHOBJICHA.

¢ Two-way: CymniecTByeT IByHAIpaBIEHHOE COSMHEHHE C coceoM. MapipyTu3aTtop yBuaen ce0s B akeTax MPUBETCTBUS OT COCEa.
[Mocne 3aBepiienus storo srana BeIOop npouecca DR 1 BDR Oyaer Bommonnen. B xonie stana "Two-way" MappyTH3aTophl peniaoT,
HY’KHO JIF ITPOJIOJIKATH MMOCTPOSHUE CMEKHOCTH. DTO PEIICHUE OCHOBBIBACTCS HA TOM, SIBIISICTCSI JIM OAWH U3 MapIIPyTH3aTOPOB
BBIJICJICHHBIM HJIM PE3CPBHBIM BBIICIICHHBIM U Ha TOM, HMEET JIM KaHaJl TUII ""TOYKa-TOYKA" MM SBISICTCS BUPTYaIbHBIM.

o Exstart: MapmpyTu3aTops! IBITAIOTCS YCTAHOBUTH HAYAIBHBIA OPSAAKOBEIM HOMEp, KOTOPEIi OyAeT NCTIOIh30BaThCS B ITaKeTaX OOMeHa
naeHBIMHA. [TopsaxoBsIil HOMEp oOecrieunBaeT NOMyYeHHEe MapIIPYTH3aTOPOM Hocneael nHpopmary. OAuH MapIIpyTH3aTOP CTAHET
HEePBUYHBIM, a BTOPOil — BTOpHYHBIM. IlepBruuHBIil MapIIpyTH3aTop OyAeT 3alpaliuBaTh JaHHBIE Y BTOPUYHOTO MapIIPyTU3aTOpA.

¢ Exchange: MapmpyTH3aTopsl IIOJHOCTBIO ONUIIYT CBOO 0a3y NaHHBIX COCTOSIHHM KaHAIOB, OTIIPABUB MAaKEeTHI OMHUCaHUS 0a3bl TaHHBIX. B
3TOM COCTOSIHHH MOJKET OBITh BEIIIOTHEHA JIABUHHAS PACCBUIKA TAKETOB APYTUM HHTEpdelicaM MapmpyTH3aTopa.

¢ Loading: B 3ToM cocTosiHIN MapIIpyTH3aTOPHI 3aBEepIIalOT 0OMEH JTaHHBIMH. MapIpyTH3aTOPHI CO3aIH CITUCOK 3alIPOCOB COCTOSHHS
KaHaJa ¥ CIIMCOK ITOBTOPHOM TIepeadn COCTOSHMH KaHasa JIo0ble TaHHbIe, KOTOPHIE BRITVIAAT KaK HETIOJIHBIC HIIH YCTapeBInue, OyayT
TIOMEIIIEeHBI B CIIMCOK 3arpocoB. Bee oTnpaBiseMble 0OHOBICHUS OyXyT IIOMEIICHBI B CIIFCOK MOBTOPHOIT Iiepeaun M OyAyT HaXOIUTHCS B
HeM, [T0Ka He OyIyT HOATBEP)KICHBI.

e Full: Ha sToMm 3Tane ycraHoBiieHHE CMEXHOCTH 3aBepiuaeTcs. CocelHUe MapIIpyTH3aTOPh! SBISIOTCS TOJHOCTbIO CMEKHBIMU. CMEKHBIE
MapIIpyTH3aTOPEI HMEIOT OJIMHAKOBBIC 0a3bl JAHHBIX COCTOSHHI KaHAJIOB.

PaccmoTpum npumep:

Aveal.0.00

Areal

El

Lo:
20232301341 LTOR X a0g 250 141
RTA 208 250.142

RTA, RTB, RTD u RTF umerot o6mmuii cerment (E0) B o6mactu 0.0.0.0. Huxe npusenenst konpurypamuu RTA u RTF. RTB u RTD momkHbI
UMETh Ty ke KoHurypamuwo, yto RTF u He OyayT BKIIOYCHBIL.

RTA#
hostname RTA

interface Loopback0
ip address 203.250.13.41 255.255.255.0

interface Ethernet0



ip address 203.250.14.1 255.255.255.0

router ospf 10
network 203.250.13.41 0.0.0.0 area 1
network 203.250.0.0 0.0.255.255 area 0.0.0.0

RTF#

hostname RTF

interface Ethernet0

ip address 203.250.14.2 255.255.255.0

router ospf 10
network 203.250.0.0 0.0.255.255 area 0.0.0.0

Belie npuBeieH NpocToi mpuMep, KOTOPBIH JEMOHCTPUPYET UCIIOJIL30BAHUE JIBYX KOMAaH]I, KOTOPhIE O4eHb MoJIe3HbI pu oTiaake ceteit OSPF.

e show ip ospf interface <unrepdgeiic>

OTa KOMaH/]a BBINOJIHSIET OBICTPYIO POBEPKY, TOTO MPHHAIEKAT JIN Bce HHTEP(PEHCHI K 00J1acTsIM, K KOTOPBIM OHHU JIOJDKHBI IIPHHAIIICKATb.
IMTocnenoBaTeNbHOCTE, B KOTOPO nepeunciiioTest komanasl cetit OSPF, ouens BaxHa. B kondurypammu RTA, ecim nHCTpyKnus "network
203.250.0.0 0.0.255.255 area 0.0.0.0" Haxomgutcs nepen nHcTpykuuel "network 203.250.13.41 0.0.0.0 area 1", Bce naTEpdeiics OyayT B
oburactu 0, 9TO HEBEPHO, TAK KaK BO3BpaTHast NeTIsl HaxoauTes B oonactu 1. [IpoananmsupyeM BeIxoaHbIe naHHBIe KoMaH sl [uisi RTA, RTF,
RTB, and RTD:

RTA#show ip ospf interface e0
Ethernet0 is up, line protocol is up
Internet Address 203.250.14.1 255.255.255.0, Area 0.0.0.0
Process ID 10, Router ID 203.250.13.41, Network Type BROADCAST, Cost:
10
Transmit Delay is 1 sec, State BDR, Priority 1
Designated Router (ID) 203.250.15.1, Interface address 203.250.14.2
Backup Designated router (ID) 203.250.13.41, Interface address
203.250.14.1
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 0:00:02
Neighbor Count is 3, Adjacent neighbor count is 3
Adjacent with neighbor 203.250.15.1 (Designated Router)
LoopbackO is up, line protocol is up
Internet Address 203.250.13.41 255.255.255.255, Area 1
Process ID 10, Router ID 203.250.13.41, Network Type LOOPBACK, Cost: 1
Loopback interface is treated as a stub Host

RTF#show ip ospf interface e0
Ethernet0 is up, line protocol is up
Internet Address 203.250.14.2 255.255.255.0, Area 0.0.0.0
Process ID 10, Router ID 203.250.15.1, Network Type BROADCAST, Cost: 10
Transmit Delay is 1 sec, State DR, Priority 1
Designated Router (ID) 203.250.15.1, Interface address 203.250.14.2
Backup Designated router (ID) 203.250.13.41, Interface address
203.250.14.1
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 0:00:08
Neighbor Count is 3, Adjacent neighbor count is 3
Adjacent with neighbor 203.250.13.41 (Backup Designated Router)

RTD#show ip ospf interface el
Ethernet0 is up, line protocol is up
Internet Address 203.250.14.4 255.255.255.0, Area 0.0.0.0
Process ID 10, Router ID 192.208.10.174, Network Type BROADCAST, Cost:
10
Transmit Delay is 1 sec, State DROTHER, Priority 1
Designated Router (ID) 203.250.15.1, Interface address 203.250.14.2
Backup Designated router (ID) 203.250.13.41, Interface address
203.250.14.1
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 0:00:03
Neighbor Count is 3, Adjacent neighbor count is 2
Adjacent with neighbor 203.250.15.1 (Designated Router)
Adjacent with neighbor 203.250.13.41 (Backup Designated Router)



RTB#show ip ospf interface el
Ethernet0 is up, line protocol is up
Internet Address 203.250.14.3 255.255.255.0, Area 0.0.0.0
Process ID 10, Router ID 203.250.12.1, Network Type BROADCAST, Cost: 10
Transmit Delay is 1 sec, State DROTHER, Priority 1
Designated Router (ID) 203.250.15.1, Interface address 203.250.14.2
Backup Designated router (ID) 203.250.13.41, Interface address
203.250.14.1
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 0:00:03
Neighbor Count is 3, Adjacent neighbor count is 2
Adjacent with neighbor 203.250.15.1 (Designated Router)
Adjacent with neighbor 203.250.13.41 (Backup Designated Router)

BrIxoaHble JaHHBIE KOMAH/IBI, IPUBEICHHBIE BBIIIE, OUeHb BaXKHBI. PaccMoTpuM Beixoanble fanHble RTA. EthernetO mHaxoautcs B o0nactu
0.0.0.0. Unentuduxarop nporecca — 10 (router ospf 10) u unerTndukatop Mapmpyrtuzatopa — 203.250.13.41. Canenyer momHuUTS, 9T0 RID —
9TO caMblii ctapumii [P-anpec B Gnoke nim uHTepdeiice BO3BPAaTHOM METIH. DTOT aapec ONpeaenseTcsi BO BpeMs 3arpy3KH WM Iepe3aiycka
npouecca OSPF. UnTepdeiic Haxomutces B cocrosinuu BDR. TTockonbky y Beex MapuipytusatopoB npuopuret OSPF B cetn Ethernet paBen 0
(o ymonuanwuto 1), uarepderic RTF Obu1 BoIOpan B kauectBe DR n3-3a 6osee Beicokoro RID. AnanoruunsiM o6pa3zom RTA BbIOpaH B kauecTBe
BDR. RTD u RTB He sBinsitorcst BeienenHbiMu (DR) unu pezepBHbIME BbieieHHBIMU (BDR) MapuipyTuzatopaMu 1 UMEIOT COCTOSIHUE
DROTHER.

Taxoxe oOpaTiTe BHUMaHHE Ha YHCIO COCSIHUX U CMEXKHBIX y370B. RTD mMeeT Tpu coceTHMX MapIIpyTH3aTOpa ! SBISIETCS CMEXHBIM 0
oTHoweHu!o K 1ByM ux HUX — DR u BDR. RTF umeer Tpu coce1HUX MaplIpyTU3aTOPa U ABISETCS CMEXHBIM I10 OTHOILEHHUIO KO BCEM TPEM,
Tak KaK OH — BBLIENICHHBII MapmpyTu3arop (DR).

JlaHHBIE O THIIE CETH Ba)KHBI, OHU OIPENEISIFOT COCTOsIHUE UHTep(delica. B Takux mMpoKoBenaTenbHbIX ceTsX, kak Ethernet, Beioop DR 1 BDR
JIOJIKEH OBITh HECYIIECTBEHHBIM /I KOHEYUHOTO MoJIb30BaTelsl. He uMeeT 3HaueHus, Kakue Mapupytusatopsl seistorcss DR unu BDR. B
JIPYTHX Cllydasx, Takux kak cpeabl NBMA, nanpumep Frame Relay u X.25, craHOBUTCS OYeHb BaXKHBIM NpaBUiIbHOE GyHKIMOHHpoBaHue OSPF.
K cuacTblo, ¢ mosiBienneM cyounTepdeiicos "Touka-Touka" u "Touka-MHOro To4ek", Bbioop DR Gosnblie He sBIsIETCS MPOOIEMOiA.
UcnonwszoBanne OSPF nosepx NBMA Gynier paccMaTpuBaThCs B CIEIYIOIIEM pasJiee.

Jlpyras KoMaHzaa, KOTOPYI0 HEOOXOANMO PacCMOTPETh:

¢ show ip ospf neighbor

JaBaiiTe npoananusupyem BbixosaHble qaHHbie RTD.

RTD#show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
203.250.12.1 1 2WAY/DROTHER 0:00:37 203.250.14.3 Ethernet0
203.250.15.1 1 FULL/DR 0:00:36 203.250.14.2 Ethernet0
203.250.13.41 1 FULL/BDR 0:00:34 203.250.14.1 Ethernet0

Komanza show ip ospf neighbor nokassiBaeT cocTosiHue Beex cocenieil B 3aanHoM cermenTe. He 6ecriokoiitecs, eciu "Neighbor ID" He
MPUHAICKHUT paccCMaTpHBaeMOMY ceTMeHTy. B Hamem ciywae 203.250.12.1 n 203.250.15.1 ve BxoasaT B Ethernet0. 310 HOpMankEHO, T. K.
"Neighbor ID" npezacrasisier coboii RID, koTopblit MokeT ObITh J1F00bIM [P-anpecom B 6110ke. RTD 1 RTB — ToNbKO cocey, To3aTOMy HX
cocrosiare — 2WAY/DROTHER. RTD sBasiercs cmesxnbiM 1o oTHotieHuio K RTA u RTF, a ero coctosane — FULL/DR u FULL/BDR.

CMmexHOCTb B HHTEp(eiicax TOUKA-TOUKA

Js mporoxona OSPF Bcerna ycraHaBimBaeTcs CMEXXKHOE COSIMHEHHE C COCEZOM Ha IIPOTHBOIIONIOXKHOH CTOpPOHE HHTep(etica THma "Touka-
TouKa", HaIpUMep MociIeaoBaTeIbHbIN KaHal "Touka-Touka". Konnenuuu DR win BDR we ucnions3yroresa. CoctosiHIE MOCIeA0BaTEIbHBIX
uHTEepdericoB — "Touka-Touka".

CMEKHOCTh B HEITUPOKOBEIIATENIBLHBIX CETSIX MHOKeCTBEeHHOTo Aoctyna (NBMA)



Oco0oe BHUMaHUE cieayeT yaeauTb HacTpoiike OSPF B HelMpokoBemaTeIbHBIX CPeIax MHOKECTBEHHOTO JIOCTYTIa, TakuX kak Frame Relay,
X.25 u ATM. TIpoTokoJ1 BOCIPUHUMAET 3TH Cpe/Ibl KaK OOBIYHYO IIMPOKOBEIIATENbHYIO cpeay, Hanpumep Ethernet. O6imaka NBMA 00b14HO
CTPOSITCS C TOMOIIBIO KOHIIEHTpaTOpoB U TomoJioruu "3ee3aa". PVC unu SVC pacnonararorcsi B YaCTHUHO-CBS3aHHOM ceTH U puznueckas
TOIIOJIOTHS HE MPEIOCTABIACT MHOKECTBEHHBIH HocTym, HO OSPF cunTaeT, 9T0 MHOXKECTBEHHBIN TOCTYII oAepkuBaeTcs. Beroop DR
CTaHOBHTCS MPoOIeMOit, mockoabKy DR 1 BDR m0omkHBI HMETh TOJHONIEHHOE (hHU3NYecKoe MOIKITIOYCHHE KO BCEM MapIpyTH3aTopaM o0Jiaka.
Kpowme Toro, n3-3a oTcyTCTBUS MIMPOKOBEUIATEIBHBIX BOBMOXKHOCTEH, MapuipyTu3aropsl DR 1 BDR nomxHBI IMETh CTaTUYECKUI CITUCOK BCEX
OCTAJIHBIX MapIIPYTH3ATOPOB, TIOAKIIOYCHHBIX K 00JIaKy. ITO JOCTUTAETCS C MMOMOIILI0 KoMaH bl neighbor ip-address[priority number]
[poll-interval seconds] , rne "ip-address" u "priority" — IP-axpec n npuopurer OSPF, mprcBoennstii cocexy. Cocen ¢ mpropurerom 0
paccMaTpHuBaeTCs Kak HelpUToaHbIH [t Beroopa DR. "poll-interval" (mHTepBan ompoca) — 3TO IPOMEKYTOK BPEMEHH, B TEIEHHE KOTOPOTO
unTepdeiic NBMA oxupaer Havana onpoca (OTIpaBKH MaKeTa IPUBETCTBHU), IPEAIOIOKUTEIFHO OTKIIOUEHHOT0, CoceHero y3na. Komanna
neighbor mpuMeHsieTcsl K MapLIpyTU3aTOpaM, KOTOpbIe TOTEHIHATBFHO MOTYT ObITh MapiipyTu3aropamu DR uinn BDR (3Hauenue npuoputera
untepderica He papusercs 0). Hioke nokaszan cereBas nuarpamma, B KOTopoi Beioop DR oueHb BakeH:

RTE

B nmarpamme BeIIie oueHp BakHO, 4T00BI nHTEpdeiic RTA mor 06Tk BEIOpaH MapmpyTtusatopoMm DR. 310 cBs3aHo ¢ Tem, uto RTA —
€IMHCTBEHHBIA MapIIpyTH3aTOP C MOJTHOLCHHBIM MOAKIIOUYCHHEM K IPYTHM MapripyTuzaTopaM. Ha Beioop DR MoxkeT moBIHATH ycTaHOBKa
npuoputera ospf B mHTEphericax. MapuipyTH3aTopbl, KOTOpBIE HE JOIDKHEI cTaHOBHTECS DR mimn BDR 6ynyT mmets npropuret 0, npyrue
MapIIpyTH3aTOPEI MOTYT UMETh 00Jiee HU3KUIT IPHOPHUTET.

Hcnonp3oBanne koMaH el neighbor vHe OyneT moapoOHO paccMaTpUBaTHCS B 3TOM JIOKYMEHTE, TaK HOBBIE CTIOCOOBI HACTPOMKH THUIIA CETH IS
uHTepdelica, KOTOpBIE HE 3aBUCST OT 0a30BOH Pr3NIECKOH Cpeapl, AeTar0T 3Ty KOMaHIy HeHY)KHOH. OHH paccMaTpUBAIOTCS B CIIEAYIOIEM
pasnere.

Kak n30ekaTh HCI0/1b30BaHUS BBIACJCHHBIX MAPLIPYTH3aTOPOB U KoMaHbI neighbor B
cpenax NBMA

Uto6bl n36€KaTh CI0KHOCTEHN, CBA3AHHBIX C HACTPOIKOHN CTaTHYECKUX cOoceAiell, 1 MPeIoTBPAaTUTh Ha3HAUYEHNE TEX MM UHBIX MapUIPyTH3aTOPOB
DR mm BDR B HenmMpoKoBeImaTeIs-HOM 00J1aKe, HCIIOJIB3YIOTCS pa3InuHbIe MeTo bl BEIOOp moaxosmiero cnocoda 3aBUCHT OT TOTO,
OpTaHM3yeTCs JIM HOBAs CETh HIIM MOTU(DHIIMPYETCS CYIIECTBYOIIAs.

CyoOunrepdeiicol ""Touka-Touka"

CyOunTepderic — 3To Jorudeckuii crnocod 3amaanus naTepderica. OnuH Gusndecknii HHTEpPEic MOXKHO Pa3IeUTh HA HECKOIBKO JIOTHIECKUX,
TIPH 3TOM KKIBIH CyOMHTEpdelic MOXKHO ONMPENeNUTh KaK COeTHHEHHe "Touka-Touka". [IlepBoHavabHO 9Ta BOZMOKHOCTD TIpeJHAa3HAYAIaCh IS
6oiee aphexTHBHOTO perIeHns IPodIeM, CBSI3aHHBIX ¢ pa3/iesieHneM Toprn30HToB NBMA 1 BeKTOPHBIMH IIPOTOKOIAMH MapIIpyTH3AIIH.

CyobunTtepdetic Tuna "Touka-Touka" HMeeT TaKue JKe MapaMeTphl, Kak U JI000# apyroi ¢pusnueckuii nHTEpdeiic Tuma "rouka-rouka". C TOuku
3penunst OSPF, cmexHoCTh Beeraa popMupyercs uepes cyountepdeiic "rouka-rouka" 6e3 Beioopa DR nnu BDR. Huxe npeacrasnena
WJUTIOCTPALIMS UCTIONBb30BaHUs CyOuHTep(dheicoB "Touka-Touka":



Areal
11 123212,

128213,
636

B nmarpamme Brmre B nHTepdeiice RTA mb1 MmoxeM pasgenuts "Serial 0" Ha nBa cy6uHTepdetica "Touka-touxa”, S0.1 u S0.2. Takum obpaszom,
OSPF Oyner cuutath, 9TO 00J1aKO HACTPOCHO KaK HAOOp KaHAIOB THMA "TOYKA-TOYKA", a HE KaK OJIHA CETh C MHOXKECTBEHHBIM JIOCTYIIOM.
EnnHcTBeHHBI HepocTaTOK HHTEp(deiica "Touka-Touka" 3aKIF0YaeTcsl B TOM, YTO KaKIBIH CerMEHT MPUHAUICKUT OTASIEHON TTOACETH. DTO
MOJKET OBITh HETPHEMIIEMO, €CITH aJIMUHUCTPATOPHI YK€ Ha3HAUMIIH OJJHY ITOJICETh BCEMY O0JIaKy.

JHpyro#i 00X0aHO# MyTh — UCIOJIB30BaHHE HEHYMEPOBaHHBIX HHTEpdeiicoB IP B 0bmake. DTO Takke MOKET ObIThH IPOOIEMOM AJI1 HEKOTOPBIX
aJIMHHUCTPATOPOB, YIPABISIOUINX TI100ABHBIMU CETSIMH Ha 0cHOBE IP-ampecoB mocienoBaTeIbHBIX KaHaioB. Hike npuBeieHa TUIIOBAs
koH¢urypauus a1t RTA u RTB:

RTA#

interface Serial 0
no ip address
encapsulation frame-relay

interface Serial0.l point-to-point
ip address 128.213.63.6 255.255.252.0

frame-relay interface-dlci 20

interface Serial0.2 point-to-point
ip address 128.213.64.6 255.255.252.0
frame-relay interface-dlci 30

router ospf 10
network 128.213.0.0 0.0.255.255 area 1

RTB#

interface Serial 0

no ip address

encapsulation frame-relay

interface Serial0.l point-to-point

ip address 128.213.63.5 255.255.252.0

frame-relay interface-dlci 40

interface Seriall
ip address 123.212.1.1 255.255.255.0

router ospf 10
network 128.213.0.0 0.0.255.255 area 1
network 123.212.0.0 0.0.255.255 area 0

Bo160op TunAa ceTu A5 uHTepdeiicoB

Komanpa, ucronb3yemast 1uist BIOOpa Trma cetn narepdeiica OSPF:

ip ospf network {broadcast | non-broadcast | point-to-multipoint}

HuTepdeiic "Touka-MHOI0 TO4YeK"



Nurepdetic OSPF Tumna "Touyka-MHOro Touek" ornpenensercss Kak HyMepOBaHHbIH nHTepdeic "Touka-Touka" ¢ OJJHUM UM HECKOJIBKHUMH
coceisIMU. DTa KOHIIETIUS — Pa3BUTHE PACCMOTPEHHON BBIIIE KOHLEMIUY OpPraHU3allM COeAMHEHHUS THIIa "TOUKa-TouKa". AIMUHHUCTPATOPbI
MOTYT He OECIIOKOUTECS O HAIMYUU HECKOJBKUX MOACETeH A KaXKA0ro KaHana "Touka-Touka". O6Jako HACTPOECHO KaK OJIHA MOJCETh. DTOT
Croco0 IMoOMAET AT Iepexo/ia Ha KOHLEIIHUIO ""TouKa-Touka" 0e3 n3meHeHns [P-agpecanny B obnake. M Taxoke He IpUIETCsl OECIIOKOUTHCS O
MapmpyTtusaropax DR nHeTpyknmsx cocencta. [Ipuanum padotsr maTepdeiica OSPF "Touka-MHOTO0 TOUeK" 3aKiItodaeTcsi B OOMEHe
JIOTIOJTHUTEIIEHEIMI OOHOBJICHUSIMH COCTOSTHHS KaHalIa, KOTOPBIE CO/IEPKaT HECKOIBKO HH(OPMAMOHHBIX JJIEMEHTOB, ONHICHIBAIOIITHX
BO3MO>KHOCTH MOAKITIOUSHHUS K COCETHIM MapIIpyTH3aTOPaM.

Ao all
133312,

11

BTA 128713,
@20 101

@s0

RTA#

interface LoopbackO
ip address 200.200.10.1 255.255.255.0

interface Serial0

ip address 128.213.10.1 255.255.255.0
encapsulation frame-relay

ip ospf network point-to-multipoint

router ospf 10
network 128.213.0.0 0.0.255.255 area 1

RTB#

interface Serial0

ip address 128.213.10.2 255.255.255.0
encapsulation frame-relay

ip ospf network point-to-multipoint

interface Seriall
ip address 123.212.1.1 255.255.255.0

router ospf 10
network 128.213.0.0 0.0.255.255 area 1
network 123.212.0.0 0.0.255.255 area O

OOpaTuTe BHUMaHUE, YTO CTATUYECKHE MHCTPYKIUHU KapThl Frame Relay He Obuin HacTpoeHbI. DTO CBSI3aHO C TEM, YTO COTIOCTABJICHUE aJIPECOB
DLCI u IP Bemonnsiercss ARP. PaccMotpum BeixoaHbIe naHHbIe KoMaH 1 show ip ospf interface u show ip ospf route:

RTA#show ip ospf interface s0
SerialO is up, line protocol is up
Internet Address 128.213.10.1 255.255.255.0, Area O
Process ID 10, Router ID 200.200.10.1, Network Type
POINT TO MULTIPOINT, Cost: 64
Transmit Delay is 1 sec, State POINT TO MULTIPOINT,
Timer intervals configured, Hello 30, Dead 120, Wait 120, Retransmit 5
Hello due in 0:00:04
Neighbor Count is 2, Adjacent neighbor count is 2
Adjacent with neighbor 195.211.10.174
Adjacent with neighbor 128.213.63.130

RTA#show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
128.213.10.3 1 FULL/ - 0:01:35 128.213.10.3 Serial0
128.213.10.2 1 FULL/ - 0:01:44 128.213.10.2 Serial0

RTB#show ip ospf interface s0

SerialO is up, line protocol is up
Internet Address 128.213.10.2 255.255.255.0, Area 0
Process ID 10, Router ID 128.213.10.2, Network Type



POINT TO MULTIPOINT, Cost: 64

Transmit Delay is 1 sec, State POINT_TO MULTIPOINT,

Timer intervals configured, Hello 30, Dead 120, Wait 120, Retransmit 5
Hello due in 0:00:14

Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 200.200.10.1

RTB#show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
200.200.10.1 1 FULL/ - 0:01:52 128.213.10.1 SerialO

EnnHcTBeHHBI HeocTaToK HHTEpdeiica "Touka-MHOTO TOYEK" COCTOUT B TOM, YTO OH CO3/1aeT HECKOJIBKO MAPIIPYTOB XOCTOB (MapIIpyTOB C
Mackoi 255.255.255.255) nnst Bcex coceneit. OOparuTe BHUMaHUE HAa MAapIIPYTHI XOCTOB B Cieayromieit Tabnure Mapurpytusarmu [P s RTB:

RTB#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
E1l - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default

Gateway of last resort is not set

200.200.10.0 255.255.255.255 is subnetted, 1 subnets
o] 200.200.10.1 [110/65] via 128.213.10.1, Serial0
128.213.0.0 is variably subnetted, 3 subnets, 2 masks
o] 128.213.10.3 255.255.255.255
[110/128] wvia 128.213.10.1, 00:00:00, SerialO
o] 128.213.10.1 255.255.255.255
[110/64] via 128.213.10.1, 00:00:00, SerialO

C 128.213.10.0 255.255.255.0 is directly connected, SerialO
123.0.0.0 255.255.255.0 is subnetted, 1 subnets
C 123.212.1.0 is directly connected, Seriall

RTC#show ip route

200.200.10.0 255.255.255.255 is subnetted, 1 subnets

o] 200.200.10.1 [110/65] via 128.213.10.1, Seriall
128.213.0.0 is variably subnetted, 4 subnets, 2 masks
(o} 128.213.10.2 255.255.255.255 [110/128] via 128.213.10.1,Seriall
o 128.213.10.1 255.255.255.255 [110/64] via 128.213.10.1, Seriall
C 128.213.10.0 255.255.255.0 is directly connected, Seriall
123.0.0.0 255.255.255.0 is subnetted, 1 subnets
(o] 123.212.1.0 [110/192] via 128.213.10.1, 00:14:29, Seriall

OO6parute BHUMaHUE, 4To B Tabuie Maprupytusanuu [P gnst RTC cets 123.212.1.0 moctymHa mocie cieayromero nepexona 128.213.10.1, a He
mociie 128.213.10.2, xax 310 00b19HO OBIBacT B obmakax Frame Relay ¢ o0rmeit mogceTsio. OTo SBISETCS OJJHAM U3 IPEUMYIIECTB
KOH(UTypaIuy "To9Kka-MHOTO TOYeK", TaK KaK YTOOBI JOCTUYG ciemyromero nepexona 128.213.10.2 e HyXHO nprderaTs K CTaTHIECKOMY
comnocrasieHHI0 Ha MapuipytusaTope RTC.

HInpokoBemartenbHble HHTEP(eiichb

OTOT MOAXOA 3aMEHSET HCII0JIb30BaHNEe KOMaH Bl neighbor, KoTopast BEIBOJMT CTATHYECKUI CIIMCOK BCEX AOCTYIHEIX cocenei. aTepdeiic
OyIeT JIOTMYEeCKH HaCTPOEH Ha IIMPOKOBEIATENbHYIO PACChUIKY M OyeT paboTaTh TaK, Kak eciii Obl MapmpyTu3aTrop Obu1 moxitoueH k JIBC.
Be16op DR 1 BDR Bce paBHO Oy/eT BBITOTHATECS, IO3TOMY CIIEAYET NPUHATH 0COOBIE MEPHI, YTOOBI CO3/aTh ITOJTHOCBA3HYIO TOTIOJIOTHIO MITH
obecrieunTs cTatmdeckuii BEIoop DR Ha ocHOBe nmpropurera nHTepdeiicos. Komanna, HacTpanBatomas HHTEpGeic Ha MHPOKOBENIATEILHYTO
PacChLIKy:

ip ospf network broadcast

OSPF u cymmupoBanne MapumpyToB

CyMMHpOBaHHE — 3TO 00bEANHEHIE HECKOIBKAX MapIIPyTOB B OJJHOM 00BsiBIIcHNH. Kak mpaBuiio, 3Ta oneparys BBIIOIHICTCS Ha
MOTPaHUYHBIX MapIIpyTu3aropax odmactu (ABR). XoTs cymmupoBaHHEe MOKHO HACTPOUTH MEKTY ABYMS JIFOOBIMH 00JIACTSMH, JTydIIe
BBITIOJIHATH CYMMHPOBAHHE B HAITPAaBIICHHH MarucTpany. Takum o0pa3oM MaricTpalls MOJIYIUT BCEe arpernpoBaHHEIE aJjpeca U, B CBOIO OYepeb,



BBCIACT CYMMHUPOBAHHBIC aipecCa B Ipyrue obJacTu. HOI[)ICP)KI/IBaIOTCﬂ JABa TUIIa CYMMHUPOBAHU:

¢ CyMMHpOBaHHE MEXOOIACTHBIX MAaPIIPYTOB

e CyMMHpPOBaHME BHELITHUX MapUIPyTOB

CyMMupoBaHHe Me:K00JACTHBIX MAPIIPYTOB

CyMMHpOBaHHE MEKOOIACTHBIX MapIIPYTOB BBIOIHIETCS Ha MOTPAHUYHBIX MAapLIPYTH3aTOpaxX 00JacTH M OTHOCHTCS K MapLIpyTaM BHYTPH
ABTOHOMHOM cucteMbl. OHO HE IPUMEHSETCs K BHCIIHUM MapuipyTtaM, BBeaeHHbIM B OSPF uepes nepepacnpenenenue. st apdexruBHOrO
WCTIOJIb30BaHUsI CYMMHPOBAHHS B 00JIaCTAX HEOOXOJMMO Ha3HAYNTh HEMPEPBIBHBIC HOMEPA CETH. DTO MO3BOJUT OOBEAUHATH TAKHE aipeca B
nuana3oHbl. YToObI 3a1aTh AUANa30H a[peCcOB, BBHITIOIHUTE CICAYIOIIYIO 33]a4y B peKUMe KOHPUTYpaUH MapIIpyTU3aTOpa:

area area-id range address mask

I'nme "area-id" — 3T0 00MaCTh, KOTOPask COACPKUT CyMMupyeMble ceTH. "address" u "mask" — 3To qHana3oHsI apecoB, KOTOPbIE HEOOXOAUMO
CYMMHPOBATh B OJTHOM Jinana3oHe. [[pumep cyMMUpOBaHUS:

128.21264-95

2552552550 128 213 96-127
255.255255.0

128 213 06 0255 255 2240
i —
128 213 040 255 255 2240

Ha npusenennoii Boine quarpamme RTB cymmupyer nuanazonst noacereid ot 128.213.64.0 mo 128.213.95.0 B oqun quanazon. 128.213.64.0
255.255.224.0. 310 OCTHTACTCS ITyTEM MIPUMEHEHHS Macku 255.255.224.0 k TpeM KpaifHUM JIeBBIM OuTaM 64 . AHanormaHeM oopazom RTC
TeHepupyeT cymMapHbIit aapec 128.213.96.0 255.255.224.0 ans maructpaiu. Cienyer 3aMeTHTb, YTO 3TO CYMMHPOBAHUE OBUIO YCIICITHBIM
IIOTOMY, 4TO JOCTYIIHO JIBa OTJEJIbHBIX Mala3oHa nojaceru, 64-95 n 96-127.

Takoe cymMmmupoBaHHe ObIIO OBl CII0KHO BBIITOIHHUTE, €CJI ObI IOJCETH MEXIY 00MacTaMu 1 u 2 mepekpbIBaidich. MaructpaibHast 001acTb
noJty4miia Obl IIEPeKPHIBAIOIIMECS CyMMapHbIe IHana3oHbl 1 MapLIpyTU3aTOPhl B IEHTPE HE 3HaJM Obl, Ky/a OTHPABIATh TpaMK, OCHOBBIBASICh
Ha CyMMapHBIX aIpecax.

Hwxe npuBeeHa cooTBeTCTBYOMAs KoHpurypanus RTB:

RTB#
router ospf 100
area 1 range 128.213.64.0 255.255.224.0

Jo Beixona nmporpammuoro obecrnieueHust Cisco IOS® 12.1(6) Mbl peKOMEHI0BaIM BPYYHYH HACTPAWBATh 3aIIMTHBIM MapIIPYT JUIsl CyMMapHBIX
azpecoB Ha ABR, 4TOOBI IpeIOTBPaTHTE BO3MOXKHOE MOSIBICHHS MIETEIb MapUIPYTH3AHHK. /711 CyYMMapHOTO MapIIpyTa, H300paKCHHOT'O BHILIIE,
MOYKHO HCIIOJIb30BaTh KOMaHIY:

ip route 128.213.64.0 255.255.224.0 null0



B 10S Bepcuu 12.1(6) u BblIlIe 3alUTHBIN MapuIpyT FEHEPUPYETCS aBTOMATHYECKHU 110 yMOJTYaHH0. ECIM 110 KaKoH-JINOO MPUYMHE BBl HE XOTHTE
HCIIOJIB30BATh 3aLIUTHBIA MapLIPyT, MOKHO HACTPOUTH CIIEAYIOLINE KOMaH/bI Ui router ospf:

[no] discard-route internal

W

[no] discard-route external

[Ipumeuanue o pacuere meTpuku cymmapaoro agpeca. Crangapt RFC 1583 mpumensiercs 1is pacuera METPUK CYMMapHBIX MaplIpyTOB Ha
OCHOBE MHHHMAJIbHBIX METPHK ITyTeH KOMIOHEHTOB.

Crargapt RFC 2178 (Gonbe He ncrons3yercs, 3amMmeHeH Ha RFC 2328 ) n3MeHs yka3aHHbBIA METOA pacueTa MEeTPHK ATl CYMMapHBIX
MapIIpyTOB, CTONMOCTh CYMMHPOBAHHOTO MapIuIpyTa ONpPEAeNsIach MaKCUMAIbHON CTOMMOCTBIO KOMIOHEHTA 3TOT0 MapIIpyTa.

Jo Bexoma I0S 12.0 npoxykTsl Cisco COOTBETCTBOBAIIM aKTyajabHOMY Ha TOT MOMeHT ctanaapTy RFC 1583 . C Beixomom 10S 12.0 xomnanus
Cisco u3menmna pexxum pabotsl OSPF B cooTBeTcTBHU ¢ HOBBIM cTanaapToM RFC 2328 . B pe3ybTaTe MOSBUIACH BEPOSATHOCTD
cyOonTUMaBHOI MapIIpyTH3aLUH B ciIydae, ecii koj Bcex ABR B o6nacTu He ObIT 0OHOBIICH OHOBPEMEHHO. JIJIs perieHus SToi
noTeHuansHoit npoonemsr B OSPF-koruryparmro Cisco I0S 6bu1a qobaBneHa KoMaHa, TO3BOJISIONIAs BEIOOPOYHO OTKITIOYATh
coBmecTrMocTh ¢ RFC 2328. HoBas koMaHa KOH(GHUTYPAIIMU HCTIONB3YETCS MOCIIe KOMAaHAB! router ospf i MMeeT cleyIomuii CHHTaKCHC!

[no] compatible rfcl583

Hactpoiika mo ymomgaauio — "coBmectum ¢ RFC 1583 ". Komanaa noctynHa B cneayroniux Bepeusax 10S:

« 12.1(03)DC

« 12.1(03)DB

« 12.001(001.003) - 12.1 Mainline
e 12.1(01.03)T - 12.1 T-Train

« 12.000(010.004) - 12.0 Mainline
e 12.1(01.03)E - 12.1 E-Train

+ 12.1(01.03)EC

* 12.0(10.05)W05(18.00.10)

¢ 12.0(10.05)SC

CyMMupoBaHHEe BHEIIHMX MapLIPYTOB

CyMMUpOBaHNE BHELUIHUX MapIIpyTOB NpUMEHsETCs K MapiipyTaM, BBeleHHBIM B OSPF ¢ momokio nepepacnpenenenus. Y 0eJuTech, 4To
BHEIIHHE CYMMHpYEMbIE 1uana3oHbl HenpepblBHbL. CyMMHUpPOBaHUE EPEKPHIBAIOILMXCS TUAa30HOB JIBYX pPa3HbIX MapIIPyTOB MOXKET IPUBECTH
K OTIIPAaBKE MAaKeTOB He 10 HazHaueHHI0. CyMMHPOBaHUE BBIMOJIHIETCS C HOMOLIBIO CIEAYIOIIEH MoAKOMaH b router ospf:

summary-address ip-address mask



Ora koMaHa AP deKTHBHA TONBKO IS HOIPAHIMYHBIX MapIIPyTH3aTOPOB aBTOHOMHOM cHcTeMbl (ASBR), BEIONHSIONIMX IIepepacipeielicHUe B
OSPF.

128213 6405
2552552550
: 128213 06-127

2352552530

Juarpamma Belle nokassiBaeT, kak RTA u RTD BBonsat mapuipytel B OSPF npu nomomu nepepacipenenenus. RTA BBogut noacetu B
nmuanazone 128.213.64-95 u RTD BBoauT nozacetn B auamnazone 128.213.96-127. YToObl CyMMHpPOBATh MOACETH B OJFH IHAIa30H Ha Ka)XKIOM
MapUIpyTU3aTOPE HAZ0 BBIIOIHUTG CIEAYIOIIUE NEHCTBUS:

RTA#

router ospf 100

summary-address 128.213.64.0 255.255.224.0
redistribute bgp 50 metric 1000 subnets

RTD#

router ospf 100

summary-address 128.213.96.0 255.255.224.0
redistribute bgp 20 metric 1000 subnets

Ot1o0 npuBeaet k Tomy, uto RTA coznact oaus BHemHUN MapipyT 128.213.64.0 255.255.224.0 u RTD co3zpmact 128.213.96.0 255.255.224.0.

WwmeiiTe B BUaY, uTo KOMaHa summary-address He nozeiictsyer Ha RTB, nmockonsky RTB nHe Beimonnser nepepacnpenenenue B OSPF.

Hlneiidubie odaacTu

OSPF mo3BoisieT Ha3HAYHUTH OT/AEIbHBIC 00JIaCTH B IUICH(PHBIMU 00acTsaMu. JIaBUHHAST pacChUIKa TaHHBIX BHEITHUX ceTed (Hampumep,
nepepacnpeneneHHsXx B OSPF U3 pa3nigHbIX IPOoTOKOIIOB) B IUTei(HYI0 007acTh HE AOITycKaeTcs. MapIpyTrH3anus U3 3THX 001acTei Bo
BHEIITHUE CETH BBIMIOJHSACTCS HA OCHOBE MaplIpyTa Imo ymoirdanuto. Hactpoiika nuteiiHoi o0macT cokpamaer pazMep TOMOJIOTHIeCKOH 0a3bl
JTAHHBIX W TPEOOBAHUS K MaMSITH MapIIPyTH3aTOPOB BHYTPH O0JIACTH.

O06nacTe MOXKHO CUNTATh NUTEH(HOHN, €ClIi UMEeeTCsl eTMHAast TOUKa BBIXOAA U3 3TOW 00JIaCTH HITH €CJIM MapIIPyTHU3alHs 3a IpeAeibl 9TO’
o0acTi MOXeT He UMETh ONTUMAJILHOTO MyTH. [locnennee onrucanue — 3TO MPOCTO yKa3zaHHUE Ha TO, YTO HuleH(HAas 00J1acTb C HECKOIbKUMHU
TOYKaMH BbIX0Ja OyZeT UMETh OMH WM HECKOJIBKO IMOTPaHUYHBIX MapIIPYTH3aTOPOB 00IaCTH, BBOJSIIUX MAPIIPYT [0 YMOIYAHHIO B TY
o6nacts. ITpu MapupyTH3anuy BO BHEIIHUH MUP MOXKET UCIIOIb30BaThCsl CyOONTUMAIBHBIHN ITyTh A7l JOCTHXKEHUSI MECTa Ha3HAYCHHUS ITyTEM
BBIXO/1a U3 30HBI Y€PE3 TOUKY BBIX0/A, KOTOPas HAXOAMUTCS AaJbIle OT MECTa HA3HAYEHHUS 110 CPABHEHHUIO C IPYTMMH TOYKAMHU BBIXOJA.

Jlpyrue orpaHWYeHHs: IUICH(HYIO 30HYy HEJb3s HCIIOJIB30BaTh B KAYeCTBE TPAH3UTHOM 001acTH JUIs BUPTYaIbHBIX KaHaoB. Kpome Toro,
Mapmpytu3atop ASBR He MoxeT OBITH BHYTPEHHHM 110 OTHOIICHUIO K IUTeii(HOI obmactu. Taknue orpaHnYeHNs HAKIAQABIBAIOTCS IIOTOMY, 9TO
nrietidHas 001acTh, Kak MPaBUIIO, HACTPAUBACTCS C 3aIIPETOM Ha IIEPEHOC BHEIIHUX MapIIPyTOB, U I00ast U3 BHIICONHCAHHBIX CUTYalnit
HOApa3yMeBaeT BBOJ BHEIIHUX KaHAJIOB B 00J1acTh. be3ycioBHO, MarucTpans HeNlb3s HACTPOUTH B KauecTBE HIIeH(HON 006IacTH.

Bce mapmpyTtuzatopsl OSPF BHyTpH nutetihHo#M 0061acTH AOMKHBI OBITH HACTPOEHBI KaK NUICH(HBIE MAapIIPYTH3ATOPBL. ITO HEOOXOAUMO
MOTOMY, YTO BCSKHI pa3 Korja o0acTh HaCTpauBaeTCs Kak Nuieh(Has, Bce HHTepQEChl, IPHHAUICKAIINE 3TOH 001acTH, HAYHHAIOT
00MEHHMBAaTHCS MAKSTaMH IIPHBETCTBHSA C (IIaroM, yKas3bIBaIOIINM Ha TO, 4TO MHTepdeiic sBisiercs nuiedpupM. Ha camom mene daar — sto 6ut
B makere npuBercTBus (OUT E), ycTaHOoBNeHHBIH B 3HaYeHue 0. Bce MapipyTH3aTophl, IMEIOIIUE OOIINH CErMEHT, JOJIKHBI COTJIACOBATh ATOT
¢uar. Eciu MapuipyTH3aToOphl 3TOTO HE CACTAI0T, OHU HE CTAHYT COCEISIMU M MapIIpyTH3alUs He OyIeT JeHCTBOBATD.



Pacmmpenus uist nuteripHo 001acTH HOCAT Ha3BaHUE "MOMHOCTHIO IIIeH(HBIX 00mactel”. Cisco yka3bpIBaeT Ha 3TO € TIOMOIIBIO JOOABJICHUS
KIIFOYEBOTO CJI0Ba "no-summary" B KoHpuUrypanuto nuieiidHon odnactu. [TonHocTeio nutelidHas 061acte — 3T0 0071aCTh, B KOTOPOH
3a0JIOKUPOBAH BBOJ] BHEITHUX M CYMMHUPOBaHHBIX MapIIpyToB (MEX00JaCTHBIX MapIIpyToB). TakuM 00pa3oM, B 00JIaCTH CYIIECTBYIOT TOIBKO
BHYTpEHHHE MaplIpyThl U MapiipyT 1o ymosndanuto 0.0.0.0.

Komanpa, HacTpaunBaromiast 00J1acTh Kak NUIei(hHy0:

area <area-id> stub [no-summary]

KOMaHa, KOTOpast HAaCTPanBa€T CTOUMOCTD 110 YMOJTYAHUTIO JJIA obmacrtu:

area area-id default-cost cost

Ecnu cToumocTh He ycTaHOBJIEHA IPY OMOIIHY Bhllleyka3aHHOM komaHbl, ABR 3asBut ctoumocts 1.

Areal
203250,

Areal
208250,

128213 64-05
15352552350

[MpennonoxuM, 9T0 00IacTh 2 HACTPOEHA B Ka4eCTBE IUICH(HOI 30HEL B crexyromem npumepe nmokasana taduna MapmpyTtuzammu RTE go
HIOCJIC HACTPOHKHM 00macTu 2 B KauecTBe NIICH(HOM.

RTC#

interface Ethernet 0
ip address 203.250.14.1 255.255.255.0

interface Seriall
ip address 203.250.15.1 255.255.255.252

router ospf 10
network 203.250.15.0 0.0.0.255 area 2
network 203.250.14.0 0.0.0.255 area O
RTE#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
E1l - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default

Gateway of last resort is not set

203.250.15.0 255.255.255.252 is subnetted, 1 subnets
C 203.250.15.0 is directly connected, SerialO
IA 203.250.14.0 [110/74] via 203.250.15.1, 00:06:31, SerialO
128.213.0.0 is variably subnetted, 2 subnets, 2 masks
0 E2 128.213.64.0 255.255.192.0
[110/10] via 203.250.15.1, 00:00:29, SerialO
O IA 128.213.63.0 255.255.255.252
[110/84] via 203.250.15.1, 00:03:57, SerialO
131.108.0.0 255.255.255.240 is subnetted, 1 subnets
o] 131.108.79.208 [110/74] wvia 203.250.15.1, 00:00:10, Serial0

@]



RTE 3amomumn mexo6mactasie MapmpyThl (O 1A) 203.250.14.0 n 128.213.63.0, a Taxke BHyTprOOIacTHON MapmpyT (O) 131.108.79.208 u
BHenHuH MapmpyT (O E2) 128.213.64.0.

s HacTpoiiku 00s1acTH 2 B KauecTBe IUIeH()HON Hy>KHO BBIITOJHUTE CIEIYIOUIHE AEHCTBHUS:

RTC#

interface Ethernet 0
ip address 203.250.14.1 255.255.255.0

interface Seriall
ip address 203.250.15.1 255.255.255.252

router ospf 10

network 203.250.15.0 0.0.0.255 area 2
network 203.250.14.0 0.0.0.255 area O
area 2 stub

RTE#

interface Seriall
ip address 203.250.15.2 255.255.255.252 router ospf 10 network 203.250.15.0 0.0.0.255 area 2
area 2 stub

HNwmetite B Buy, 9To KoMaHzaa stub HacTpoeHa Taxoke Ha RTE, B mpotuBHOM ciiyuae RTE nHukorna He craner cocenom RTC. CroumocTs 1o
YMOIT9aHHIO He ycTaHoBIeHa, Ho3ToMy RTC o0bsaBut mapmpyt 0.0.0.0 wrs RTE ¢ metpuxoii 1.

RTE#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
E1l - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default

Gateway of last resort is 203.250.15.1 to network 0.0.0.0

203.250.15.0 255.255.255.252 is subnetted, 1 subnets

C 203.250.15.0 is directly connected, SerialO

O IA 203.250.14.0 [110/74] via 203.250.15.1, 00:26:58, Serial0
128.213.0.0 255.255.255.252 is subnetted, 1 subnets

O IA 128.213.63.0 [110/84] via 203.250.15.1, 00:26:59, Serial0
131.108.0.0 255.255.255.240 is subnetted, 1 subnets

] 131.108.79.208 [110/74] via 203.250.15.1, 00:26:59, SerialO

O*IA 0.0.0.0 0.0.0.0 [110/65] wvia 203.250.15.1, 00:26:59, Serial0

OO0partuTe BHUMaHUE, YTO ObUTH OOHAPY>KEHBI BCE MapLIPYThl, KPOME BHELIHNX, KOTOpBIE ObIIM 3aMeHeHBI Ha MapipyT 1o ymondanuio 0.0.0.0.
Croumocts Mapiipyta — 65 (64 s kanana T1 + 1 B coorBercTBuu ¢ 00bsiBieHreM RTC).

Temneps HacTponM 001acTh 2, 9TOOBI KaK "MONHOCTEIO nuleHHY0", 1 m3MeHnM cTornMocTh MapupyTa 0.0.0.0 mo ymomganuto Ha 10.

RTCH#

interface Ethernet 0
ip address 203.250.14.1 255.255.255.0

interface Seriall
ip address 203.250.15.1 255.255.255.252

router ospf 10

network 203.250.15.0 0.0.0.255 area 2
network 203.250.14.0 0.0.0.255 area O
area 2 stub no-summary

area 2 default cost 10

RTE#show ip route

Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
E1l - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default



Gateway of last resort is not set

203.250.15.0 255.255.255.252 is subnetted, 1 subnets

C 203.250.15.0 is directly connected, SerialO
131.108.0.0 255.255.255.240 is subnetted, 1 subnets
o 131.108.79.208 [110/74] wvia 203.250.15.1, 00:31:27, Serial0

O*IA 0.0.0.0 0.0.0.0 [110/74] via 203.250.15.1, 00:00:00, SerialO

OO0partuTe BHUMaHUE, YTO 0TOOpaKatoTCs TOIBKO BHyTpruoOi1acTHeie MappyThl (O) u mapuipyT no ymonuanuio 0.0.0.0. BHemrnue u
BHYTPCHHHE MapLIPyTHI 3a0J0KMpoBaHbl. CTOMMOCTB MapIpyTa O YMOJIYaHHIO Tenepb paBHsercs 74 (64 mis muanu T1 + 10 B COOTBETCTBUH C
obbsBienneM RTC). B satom ciydae HacTpoiika RTE He Tpebyercs. Ota 001acThb yke siBisercs nuieiigHoi, moaToMy KOMaH/a no-summary He
OKa3bIBaeT BIMSIHMS Ha MTAKeT IPUBETCTBHS, PABHO KaK M KoMaH/a stub.

Ilepepacnpenesienue mapmpyroB B OSPF

Ilepepacnpenenenue mapipytoB B OSPF u3 apyrux nmpoToxojoB MapIIpyTH3aLUy WIM U3 CTATUYECKOH Cpebl CENAEeT 3TU MAPIIPYThI
BHemHnMH MapupyTamu OSPF. Uto6s! nepepacnpenenuts MapmpyTsl B OSPF, ncromns3yiite ciexyronryro KOMaHIy B pexuMe KOHQUTYparin
MapuUIpyTH3aTopa:

redistribute protocol [process-id] [metric value]
[metric-type value] [route-map map-tag] [subnets]

HpnMeanne: Yka3aHHas BBIIIIC KOMaH/Ia JOJDKHA OBITh BBEJICHA B OMHOU CTpPOKE.

"Protocol" u "process-id" — 310 IpoToKOII, KOTOPHIH HeoOxomuMo BBecTH B OSPF, 1 ero uaeHTHdUKaTOp MpoIiecca, €Clii OH CYIIECTBYET.
"metric" — 3TO CTOMMOCTb, KOTOpasi HA3HAYAeTCs BHENTHeMY MapmipyTy. Ecim Metpuka He yka3ana, OSPF Oyner ucmons30BaTh 3HaYEHHUE 110
ymorrganuio 20 mpu nepepacnpeaeIeHIH MapIIpyToB OT BCeX IPOTOKoIOoB, kpome BGP, koToprsiM HasHawaeTcs MeTpuka 1. [Tapamerp "metric-
type" paccMmarpuBaeTcs B cienyronieM naparpage.

Kapra MapmipyToB — 3TO METO, HCIIOJIB3yEMBbIii JJIs YIIPABICHHUS Mepepacipe/ie]ieHueM MapIIpyTOB MEXAy JOMEHAMH MapIIPyTH3AINH.
dopmar KapTel MapLUIPYTOB MPHUBE/ICH HIKE:

route-map map-tag [[permit | deny] | [sequence-number]]

ITpu nepepacnpenenennn MapipytoB B OSPF nepepacnpenenstorcst TonbKo MappyTsl 63 HOCETEH, €Cii He yKa3aH mapameTp subnets.

CpaBnenue BHemnux mapmpyToB E1 u E2

BHemrHue MapuipyTsI JeTATCS Ha JBE KaTerOpHH, BHENTHUH THIT 1 1 BHEIIHMH TrH 2. Pa3HUIa MeXTy HUMH 3aKIIF0YaeTcs B Crocobe pacyera
CTOMMOCTH (METPHKH) MapupyTa. B kagecTBe CTOMMOCTH MapIupyTa THIa 2 Bceraa OyIeT HCIOJIb30BaThCsl BHEITHSS CTOMMOCTB, HE3aBUCHMO OT
BHYTpPEHHEW CTOMMOCTH JJOCTYyTIa K 3TOMY MapmpyTy. CTonMocTs Tuma 1 1o0aBiseTcs K BHEIIHEH W BHYTPEHHEH CTOMMOCTH JIOCTYIIA K 3TOMY
MapuipyTy. Mapupyt tuna 1 Bcerza uMeeT IpUOpPUTET Ha/l MapIIPyTOM TUIA 2 Ul TOTO e MECTa Ha3HAUEHUsl. DTO WILTIOCTPUPYETCS
ClIeAyIOoIIEed TuarpaMMon:
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Kak nokasano Ha quarpamme Boliiie, RTA BblnosHsAeT nepepacnpeneienue AByx BHemHNX MapipyToB B OSPF. N1 u N2 uMeroT BHEIIHIO0
cTouMOCTb X. PasHuna tonbsko B ToM, 4to N1 nepepacnpenenes B OSPF ¢ merpuxoit Tuna 1 u N2 nepepacnpeznerneH ¢ MeTpukoi Tuna 2. Eciu
MBI IIPOCTIEIMM MapIIpyThI oT 0bacTh 1 k o6mactu 0, cronmocTs octyna kK N2 ¢ toukn 3perns RTB umn RTC Bcerna Oyner paBHa X.
BHyTpeHHSS cCTOMMOCTE MapIIpyTa He yuuThiBaercs. C Ipyroi CTOPOHBI, K CTOMMOCTH JocTyma k N1 1o0aBiseTcss BHyTPEHHSS CTOMMOCTb.
CroumocTs OyzneT paBHa X+y ¢ Touk 3peHnst RTB u x+y+z ¢ Touku 3penust RTC.

Ecnu 06a BHEIIHUX MapIIpyTa OTHOCSTCS K THITY 2 M 3HAYCHUsI BHEILIIHEH CTOMMOCTH JOCTYIIA K CETU HAa3HAYCHUSI PABHBI, TO B KAUYECTBE
ONTHMAJIBLHOTO MYTH BBIOUPAETCS IMyTh C HAMMEHBIIIEH CTOMMOCTBIO 1ocTyna K ASBR.

Ecnu ne YKa3aHO MHA4Y€C, BHCIIHUM MapuipyTam I10 YyMOJYaHUIO IIPHUCBANBACTCsA BHCIIHUN THIT 2

203250,

128 213.0 0416 ' .....BTE

IpenmnonoxxuM, 94To JOOABICHO ABAa CTATHYECKUX MapmpyTa, Bexymux k EO Ha RTC: 16.16.16.0 255.255.255.0 (3ammce /24 yka3piBaeT Ha
WCTIONIb30BaHue 24-ONTHON MacKy HauWHasl ¢ KpaiHel Jieoit Tpymnmbl) U 128.213.0.0 255.255.0.0. Jlanee moka3aHbl pa3IudHbIe peKUMBI paOOTEHI,
onpejenseMble napamerpamMu koManel redistribute nius RTC:

RTC#
interface Ethernet0
ip address 203.250.14.2 255.255.255.0

interface Seriall
ip address 203.250.15.1 255.255.255.252

router ospf 10

redistribute static

network 203.250.15.0 0.0.0.255 area 2
network 203.250.14.0 0.0.0.255 area O

ip route 16.16.16.0 255.255.255.0 EthernetO
ip route 128.213.0.0 255.255.0.0 EthernetO

RTE#

interface Serial0
ip address 203.250.15.2 255.255.255.252

router ospf 10
network 203.250.15.0 0.0.0.255 area 2

Brixoanblie nanHble KoMaH bl show ip route nns RTE:



RTE#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
E1l - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default

Gateway of last resort is not set

203.250.15.0 255.255.255.252 is subnetted, 1 subnets
C 203.250.15.0 is directly connected, SerialO
O IA 203.250.14.0 [110/74] wvia 203.250.15.1, 00:02:31, SerialO
O E2 128.213.0.0 [110/20] wvia 203.250.15.1, 00:02:32, SerialO

OO0patuTe BHUMaHHUE, 9YTO 0TOOPA3HIICS TOIBKO BHENTHUN orH MapmpyT, 128.213.0.0, mOCKOIBKY MBI HE UCTIOJIE30BAITH KITFOYEBOE CIIOBO
subnet. [TomHnTE, 9TO €CIIH KITIOYEBOE CIOBO subnet He UCTIONIB3yeTCs, OyIyT MepepacpeieNeHb TOIBKO JOMEHbI 0e3 nosceTei. B nHamem
cirydae, 16.16.16.0 sBisteTcs MapIIpyTH3aTOpOM Kjlacca A, KOTOPBII HAXOAUTCSA B MOACETH U He ObLT mepepacupeseneH. [Iockompky KiroueBoe
c110BO metric He ucnonb3yercs (win Bepakenue default-metric nms komangs: router OSPF), BHemHeMy MapIIpyTH3aTopy OyaeT Ha3HaueHa
cronmocTb 20 (mo ymomuanuto 1 gt BGP). IIpu ncmons30BaHUN CIEAYIOMIETO BEIPAXKCHUS:

redistribute static metric 50 subnets

RTE#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M
- mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
E1l - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default

Gateway of last resort is not set

16.0.0.0 255.255.255.0 is subnetted, 1 subnets
O E2 16.16.16.0 [110/50] via 203.250.15.1, 00:00:02, SerialO
203.250.15.0 255.255.255.252 is subnetted, 1 subnets
C 203.250.15.0 is directly connected, SerialO
IA 203.250.14.0 [110/74] via 203.250.15.1, 00:00:02, SerialO
E2 128.213.0.0 [110/50] wvia 203.250.15.1, 00:00:02, Serial0

o O

OOpatuTte BHIMaHKe, 9To Tenepb 16.16.16.0 otobpaskaeTcst 1 CTOMMOCT BHEITHUX MapmpyToB paBHa 50. [TocKoibKy BHEIIHIE MapIIPyTHI
nmerot tur 2 (E2), BHyTpeHHsIs1 CTOMMOCTB He TpubaBisieTcs. [IpeanoaouM, 9To Mbl n3MeHH Til Ha E1:

redistribute static metric 50 metric-type 1 subnets

RTE#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default

Gateway of last resort is not set

16.0.0.0 255.255.255.0 is subnetted, 1 subnets
O El1 16.16.16.0 [110/114] via 203.250.15.1, 00:04:20, SerialO
203.250.15.0 255.255.255.252 is subnetted, 1 subnets
C 203.250.15.0 is directly connected, SerialO
IA 203.250.14.0 [110/74] via 203.250.15.1, 00:09:41, SerialO
E1 128.213.0.0 [110/114] via 203.250.15.1, 00:04:21, SerialO

o O

OOpatuTte BHIMaHKe, 9TO THI n3MeHmIcs Ha E1, k cronmocTtH Oblta o0aBiieHa BHYTPEHHSS CTOUMOCTE S0, KOTOpasi cocTaBiseT 64, i oOmast
CTOMMOCTH OyrieT paBHa 64+50=114.

[Ipenmnonoxum, 4To Mbl JOOABWIX KapTy MapuipyToB K kKoHpurypauu RTC, pesynbrat:

RTC#
interface Ethernet0
ip address 203.250.14.2 255.255.255.0



interface Seriall
ip address 203.250.15.1 255.255.255.252

router ospf 10

redistribute static metric 50 metric-type 1 subnets route-map STOPUPDATE
network 203.250.15.0 0.0.0.255 area 2

network 203.250.14.0 0.0.0.255 area O

ip route 16.16.16.0 255.255.255.0 EthernetO
ip route 128.213.0.0 255.255.0.0 Ethernet0

access-list 1 permit 128.213.0.0 0.0.255.255

route-map STOPUPDATE permit 10
match ip address 1

Kapra mapuipyros pazpemut nepepacnpezenenie B OSPF tonbko ans 128.213.0.0 u oTkinoHUT apyrue MapuipyTsl. [loatomy MapmpyT
16.16.16.0 Goxnpmre He oToOpakaercs B Tadbnuie Mapmpytusanun RTE.

RTE#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
El - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default

Gateway of last resort is not set

203.250.15.0 255.255.255.252 is subnetted, 1 subnets
C 203.250.15.0 is directly connected, SerialO
O IA 203.250.14.0 [110/74] wvia 203.250.15.1, 00:00:04, SerialO
O E1 128.213.0.0 [110/114] wvia 203.250.15.1, 00:00:05, Serial0

Ilepepacnpenesenune OSPF B npyrue nporoxkoJibl

Hcnosb3oBanue J0IyCTHMON METPHKH

IIpu nepepacnpenencaun OSPF B npyrue npoTokossl HEOOXOIUMO CI€0BaTh IIPABUIaM 3TUX IPOTOKOIOB. DTO 3HAUUT, YTO IPUMEHsIEMast
METpHKa JJOJDKHA COOTBETCTBOBATh METPHKE, HCIIOIB3YEeMOH JaHHEIM IpoTokonoM. Hampumep, merpuka RIP mpesicTaiser coboif cueTank
NEPEXOMI0B B AuanasoHe oT 1 1o 16, rae 3HadyeHue | COOTBETCTBYET CETH, PACIIONOKEHHONW Ha paCCTOSTHAU OJTHOTO Iepexona, a 16
COOTBETCTBYET HemocTmkuMoit cetr. C apyroit croponsl, IGRP 1 EIGRP TpebyroT MeTpHKy ciemyromero Buaa:

default-metric bandwidth delay reliability loading mtu

VLSM

Jpyroii BoIpoc, KOTOPBIH cleyeT yuecTb — Hcnoiab3oBaHue VLSM (PykoBoncTBo o Mackam nojcetu nepeMeHHoi aiuunsl)(Ilpunoxenue C).
OSPF MoxeT nepeHOCHTs HHPOPMAIIHIO HECKOJIBKHX MOCETeH 0THOM OCHOBHOM CeTH, HO ApyrHe mpoTokousl, Takue kak RIP n IGRP (EIGRP
nogaepxkusaeT VLSM) ue moryT. Ecinu onHa ocHOBHas ceTh nepecekaet rpanulsl 1oMeHoB OSPF u RIP, nannsie VLSM, koTopble nepeaarTcst
B RIP mmm IGRP, OyxyT moTepsHbl, a cTaTHIeCKHE MapIIpyTs HeoOXoauMo OyzxeT HacTpanBaTh B fomeHax RIP wimm IGRP. Crexyrommit mpumep
MOSICHSIET ATy MPOOIEMy:
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B npuBenennoii Beie auarpamme RTE ucnons3yer OSPF, a RTA ucnons3yer RIP. RTC BeinonHseT nepepacipeieieHue MeKIy STHMU ABYMs
npotokonamu. [Ipobiema B Tom, uto cetb kiacca C 203.250.15.0 sBisieTcs nepeMeHHON MOJICEThI0, OHA UMEET JIBE pa3HbIC MACKU —
255.255.255.252 u 255.255.255.192. PaccMotpuM KoHpuUryparmio u Tadauibl Mapiupytusanud RTE u RTA:

RTA#

interface Ethernet0

ip address 203.250.15.68 255.255.255.192
router rip

network 203.250.15.0
RTCH#

interface Ethernet0

ip address 203.250.15.67 255.255.255.192

interface Seriall

ip address 203.250.15.1 255.255.255.252
router ospf 10

redistribute rip metric 10 subnets
network 203.250.15.0 0.0.0.255 area 0
router rip

redistribute ospf 10 metric 2

network 203.250.15.0

RTE#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
E1l - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default

Gateway of last resort is not set

203.250.15.0 is variably subnetted, 2 subnets, 2 masks
C 203.250.15.0 255.255.255.252 is directly connected, SerialO
o] 203.250.15.64 255.255.255.192
[110/74] via 203.250.15.1, 00:15:55, SerialO

RTA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP

D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area

E1l - OSPF external type 1, E2 - OSPF external type 2, E - EGP

i - IS-IS, L1l - IS-IS level-1, L2 - IS-IS level-2, * - candidate default

Gateway of last resort is not set

203.250.15.0 255.255.255.192 is subnetted, 1 subnets
C 203.250.15.64 is directly connected, EthernetO

O6parute BuuManue, yto RTE pacnioznaer Hanuuue aByx noxacereit B cetu 203.250.15.0, Torna kak RTA BUAMT TOIBKO OAHY CETh,
HacTpoeHHYI0 B uHTepderice. Cenenus o moacetn 203.250.15.0 255.255.255.252 tepsioTes B jomeHe npoTokoisia RIP. UtoOsl 1ocTHdb 3T0#
MOZICETH HEOOXOANMO HACTPOUTH CTaTHYeCKUi MapmpyT B RTA:

RTA#

interface Ethernet0

ip address 203.250.15.68 255.255.255.192
router rip

network 203.250.15.0

ip route 203.250.15.0 255.255.255.0 203.250.15.67

Taknum o6pa3om, RTA cMoXeT MOIy4uTh ZOCTYH K APYTUM HOACETAM.



B3anmHoe nepepacrnpeesieHue

B3anmHoe nepepacnpenencHne Mex Iy IPOTOKOIAMH JTOJKHO BBIMTOJHSATHCS KpaifHe 0cTOpoxkHO. HeBepHas KOH(PUTypamuy MOKET IPUBECTH K
00pa3oBaHMIO TIETENb JaHHBIX MapIIPyTH3ALUH. IMIUPHUECKOE IPABHUIIO sl B3AUMHON MapIIpyTHU3aIMU 3aKITI0YAETCs B CIEAYIOMIEM: He
MO3BOJISITE JAHHBIM, [TOJTYYSHHBIM U3 IIPOTOKOJIA, BO3BPAIIATHCS (BBOAUTHCS) B ATOT MPOTOKOI. [laccuBHbIe HHTEP(EHCH U CIIMCKU
pacopeneneHus CieayeT MPUMEHSTh Ha IepepacipeAesoIUX MappyTu3aTopax. OuibTpanus JaHHBIX C HOMOIIBIO IPOTOKOJIOB Ha OCHOBE
coctosiHUs KaHana, Takux kak OSPF, — cioxHas 3anaya. Komanna Distribute-list out ncrionssyercst Ha mapuipytuzarope ASBR st
(GHUIBTpaIMK MapIIPYTOB, IIEpepaclpeieieHHbIX B Apyrue npotokoisl. Distribute-list in BeimonnseTcs Ha mobom MapiipyTusatope. OHa
3ampenaeT pa3MeneHue MapIuIpyToB B Tabuuie MapiupyTusanui. OTHAKO OHA He MPEISATCTBYET PacIpOCTPAHCHUIO MTAKETOB ¢ HH(opMarmeii o
COCTOSIHUM KaHalla, U MOCIIeYOIIe MapIIPyTH3aTOPBI BCE elle OyIyT MoJTydaTh JaHHBIC O MapiipyTax. PekoMeHyeTcs nu3derath GuibTpaiun
OSPF, ecnu i1t peAOTBPAIECHHS TIETETb MOXHO MPHUMEHUTH (PUIBTPHI B IPYTUX MPOTOKOJIAX.

203250150
255 255 255102

2023250150
255255255192

YToO6bI MPOUITIOCTPUPOBATE 3T0, npeanonoxuM, uTo RTA, RTC u RTE pa6otatot ¢ npotokonom RIP. RTC u RTA raxxe ncrons3ytor OSPF.
RTC u RTA Bemonusiot nepepacnpeaenenue Mexay RIP u OSPF. IlpennosnoxuM, Bl He XOTUTE BBOIUTH Tpaduk RIP ot mapmpyTtuszaropa
RTE B OSPF-nomen, nostoMy Bbl HazHauaeTe naccuBHbI naTepdeiic st RIP B EO, RTC. Onnako Bbl paspeninnu BBox B OSPF tpaguka RIP
ot RTA. Pesynbrart:

IIpumeuanune: He ucrons3yiiTe CIeayIonyo KOHQHTYpamunio.

RTE#
interface Ethernet0
ip address 203.250.15.130 255.255.255.192

interface Serial0
ip address 203.250.15.2 255.255.255.192

router rip
network 203.250.15.0

RTC#
interface EthernetO
ip address 203.250.15.67 255.255.255.192

interface Seriall
ip address 203.250.15.1 255.255.255.192

router ospf 10
redistribute rip metric 10 subnets
network 203.250.15.0 0.0.0.255 area 0

router rip

redistribute ospf 10 metric 2
passive-interface EthernetO
network 203.250.15.0

RTA#
interface EthernetO
ip address 203.250.15.68 255.255.255.192

router ospf 10
redistribute rip metric 10 subnets
network 203.250.15.0 0.0.0.255 area O

router rip
redistribute ospf 10 metric 1
network 203.250.15.0



RTC#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
El - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default

Gateway of last resort is not set

203.250.15.0 255.255.255.192 is subnetted, 4 subnets

C 203.250.15.0 is directly connected, Seriall

C 203.250.15.64 is directly connected, EthernetO

R 203.250.15.128 [120/1] via 203.250.15.68, 00:01:08, EthernetO
[120/1] via 203.250.15.2, 00:00:11, Seriall

o] 203.250.15.192 [110/20] via 203.250.15.68, 00:21:41, EthernetO

O6parute BHuManue, uto RTC moxet moctiub mojacetr 203.250.15.128 o neym myTtsm: Serial 1 u Ethernet 0 (EO — oueBumHO, HEBEPHBIH
myTh). ITO pou3onwio, mockosbky RTC nepenan sty 3anuce RTA no OSPF u RTA Bepnyn ee o RIP, T. k. y3Hau o Heil He yepe3 RIP. B atom
TpUMepe MOKa3aHbl METIN 0YeHb MAJIOT0 MaclTada, KOTOPbIe MOTYT BOSHUKHYTh BCIIEICTBHIE HEMPABHIBHOW KOH(DUTYpaIiuu. B KpymHBIX ceTsIx
9Ta CUTYallusi MOXKET yCyTyOUThCSI.

UYToObI HCTIPaBUTh CUTYALIHIO B HAIIEM IIPHUMEpPE, MOXKHO 3alpeTHTh oTrpaBKy AaHHEIX RIP B Ethernet (RTA) uepes maccuBHEII HHTEp(EHC.
OT0T c10c00 MOXKET OBITh HEIPUMEHUM, €CJIM HEKOTOpbIe MapmpyTu3aTops! Ethernet mongnepxwusatot Tonpko RIP. B aToM ciydae MoxHO
pazpemnts RTC ornpasnare nanasie RIP B Ethernet. Takum o6pazom RTA He Oyaet oTnpaBiaTe UX Ha3aJ B KaHAJ U3-3a pa3eieHns] TOPU30HTa
(3TOT croco6 MoxkeT He paboTath B cpenie NBMA ¢ OTKITFOUEHHBIM pa3JieIcHUEM ropu30HTa). Pa3aeneHue ropu3onTa He JOMyCKaeT OTIPaBKY
00HOBJICHNH 00paTHO B MHTEP(EIC, U3 KOTOPOTO OHH OBLIM ITOJTyYeHBI (TI0 TOMY K€ MPOTOKOIY). Jpyroi HajiexKHbIH METO/I — UCIIOIb30BAHNE
crnucKoB pacnpeneneHus B RTA ams 3ampera Bo3Bpara mojaceTel, moaydeHHsix mo nporokony OSPF, B Mmapuipytusatop RIP cermenta Ethernet.
Bocnone3yeMcs nocieIHIM METOIOM:

RTA#
interface Ethernet0
ip address 203.250.15.68 255.255.255.192

router ospf 10
redistribute rip metric 10 subnets
network 203.250.15.0 0.0.0.255 area O

router rip

redistribute ospf 10 metric 1
network 203.250.15.0
distribute-list 1 out ospf 10

Brixognsle qannsle Tabnunbl Mapupytusainud RTC OyayT uMeTsb crieayromuii Bum:

RTF#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
E1l - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default

Gateway of last resort is not set

203.250.15.0 255.255.255.192 is subnetted, 4 subnets

C 203.250.15.0 is directly connected, Seriall

C 203.250.15.64 is directly connected, EthernetO

R 203.250.15.128 [120/1] via 203.250.15.2, 00:00:19, Seriall

] 203.250.15.192 [110/20] via 203.250.15.68, 00:21:41, EthernetO

BBoa cranpapTabix napamerpos B OSPF

IMorpanuyHbIi MapIIpyTH3aTOp aBTOHOMHOH cucteMsl (ASBR) MoxHO 3acTaBuTh chopMupoBaTs MapmipyT o ymomndanuto B gomeH OSPF. Kak
OBLIO OMMCAHO BBIIIE, MAPUIPYTU3aTOp cTaHoBUTCS ASBR npu kaskgom nepepacnpeaenenun MapipyTtos B fomeH OSPF. Onnako, mo
ymomyanuio ASBR He co3faeT MapupyT o yMOT4aHHIO B foMeHe MapupyTusaru OSPF.

Yro6sl mpotokon OSPF coznaBan MapuipyT 1o yMOTYaHHIO, HCIOJIB3YHTE CICIYIOIIYI0 KOMaHAY:



default-information originate [always] [metric metric-value]
[metric-type type-value] [route-map map-name]

Ipumeuanne: YkazaHHas BbIlIC KOMaH/a JOJDKHA OBITh BBEJICHA B OJHOM CTPOKE.

Co3aaTh MapIIpyT [0 YMOJIYaHHIO MOXHO JIByMs criocobamu. [1epBblii crioco6 3akmtouaercs B 00bsiiaeHnu Mapuipyta 0.0.0.0 BHyTpH noMeHa.
Ero MoxHO ncnonb3oBaTh ToJbko eciau y ASBR yixke ects MapipyT no ymondanuto. Bropoit — o0bssienue 0.0.0.0 He3aBUCHMO OT TOr0, €CTh
m1 y ASBR mapmpyT o ymomuanuto. K nocnenaemy crnocoby Mo>KHO IpHOETrHyTh, 100aBUB KiIt0ueBoe cloBo always. Ciieyer nposBisiTh
OCTOPOKHOCTH ITPU MCTIOJIF30BAHNH KIFoUeBoro cioa always. Ecim MapmpyTnzaTtop o0bsBistier MapmpyT o ymomdanuio (0.0.0.0) BHyTpH
JIOMEHA U TIPH 3TOM HE HMEeT COOCTBEHHOTO MapIIpyTa MO YMOIYaHHIO FIIM IMyTH K MeCTaM Ha3HAuUCHHUS, MapIIpyTH3aLus OyIeT HapyIIeHa.

Mertpuka u THI METpUKU — 3T0 ctouMocTs U Tull (E1 mnu E2), HazHaueHHbIe MapipyTy o yMordanuio. Kapta mapmpyToB onpenensetr Habop
YCIIOBHH, KOTOpPBIE HEOOXOAUMO yJOBIETBOPUTD I CO3AaHUS MapIIPyTa 10 yMOIYaHHUIO.

203 250.15.0
233255233192 gy

203 250.15.0
I35 255255.192

IMpennomnoxum, aro RTE BBomuT MapmpyT o ymomrganuro 0.0.0.0 8 RIP. RTC nomyunt nutio3 nmocinenneit ogepenn 203.250.15.2. RTC ne Oyzmet
pacrpocTpansaTs MapmpyT 1o ymomdanuto RTA, moka He Oyzaet BoimonHeHa HacTpoiika RTC ¢ momomnsio koman s default-information
originate.

RTC#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
E1l - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default

Gateway of last resort is 203.250.15.2 to network 0.0.0.0

203.250.15.0 255.255.255.192 is subnetted, 4 subnets
C 203.250.15.0 is directly connected, Seriall
C 203.250.15.64 is directly connected, EthernetO
R 203.250.15.128 [120/1] wvia 203.250.15.2, 00:00:17, Seriall
o] 203.250.15.192 [110/20] via 203.250.15.68, 2d23, Ethernet0
R* 0.0.0.0 0.0.0.0 [120/1] wvia 203.250.15.2, 00:00:17, Seriall

[120/1] via 203.250.15.68, 00:00:32, EthernetO

RTC#

interface Ethernet0
ip address 203.250.15.67 255.255.255.192

interface Seriall
ip address 203.250.15.1 255.255.255.192

router ospf 10

redistribute rip metric 10 subnets
network 203.250.15.0 0.0.0.255 area O
default-information originate metric 10

router rip

redistribute ospf 10 metric 2
passive-interface EthernetO
network 203.250.15.0

RTA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP

D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
E1l - OSPF external type 1, E2 - OSPF external type 2, E - EGP



i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default
Gateway of last resort is 203.250.15.67 to network 0.0.0.0
203.250.15.0 255.255.255.192 is subnetted, 4 subnets
] 203.250.15.0 [110/74] via 203.250.15.67, 2d23, Ethernet0
C 203.250.15.64 is directly connected, EthernetO
O E2 203.250.15.128 [110/10] via 203.250.15.67, 2d23, Ethernet0
C

203.250.15.192 is directly connected, Ethernetl
O*E2 0.0.0.0 0.0.0.0 [110/10] wvia 203.250.15.67, 00:00:17, EthernetO

O6parute BuuManue, 4to RTA onoznaer 0.0.0.0 kak BHemHMA MappyT ¢ MmeTpukoii 10. [LInro3 mocnenHei ouepean yCTaHOBICH B
203.250.15.67, kak ¥ 0KHIATIOCH.

Cosersbl 0 npoexkTupoBannio OSPF

Crannapt OSPF RFC (1583) He BriIIOYaeT ykazaHHid 110 YHUCITy MapIIPYTH3aTOPOB B O0JIACTH, YUCTY COCeNlel Ha CerMEHT U Hanbouee

3¢ (HEeKTUBHBIM CITIOCOOOM IPOCKTHUPOBAHMS CETH. Pa3HbIC IO HCIOIB3YIOT Pa3HbIi MOAX0] K npoekrupoBanuto ceteit OSPF. BaxkHO NOMHUTS,
9TO JI000H MPOTOKOJI MO AABICHHEM MOXET BBIUTH U3 CTPOsi. TO €CTh Jiydllie He IKCIIEPUMEHTHPOBATh C IPOTOKOJIOM, @ OCTapaThCsi TOOUTHCS
ero 6e3ynpeuHoii paboTel. Hike npuBeieHbI HEKOTOPBIE COOOPaKEHNUs, KOTOPBIC CTOUT PACCMOTPETh.

Yucsio MapmIpyTH3aTOPOB B 00JIaCTH
MakcumMaabHOe YUCII0 MapumpyTus3aTopoB B 00JIaCTH 3aBUCHT OT HECKOJIbKHX q)aKTOpOB, B TOM 4HCJIC:

¢ Kakoit Tum 061acTy BB UCTIONIB3yeTe?

e Kakas BeraucnurensHas MouHocts LT noctynHa B obnactu?
e KakoB TuIl HCIOIB3YEMOI1 cpenbl?

e Byner nu OSPF ucnonb3oBatscs B pexkume NBMA?

e SBnsercs nmu cetb NBMA suencToit?

¢ Kak MHoro BHemHux LSA ucnonesyercs B cetu?

¢ Hackoapko XOpomo CyMMUPOBAHBI APYTUC obmactu?

HO3TOMy OIIPEACIINTD MAKCUMAJIBHOC KOJIMYCCTBO MApIIPYTHU3aTOPOB Ha 00J1acTh JOBOJIBHO CJIOKHO. O6paTI/ITeCI> K MECTHOMY TOPIroBOMY
NpeACTAaBUTCIIIO MJIIM CUCTECMHOMY WHXXCHEPY 34 NOMOIIBIO B IPOCKTHUPOBAHUU CCTH.

KoaunuecTBo coceneit

KonndecTBo MapmpyTr3aTopoB, coequHeHHbIX B oo JIBC Takxke BaxkHo. Kaxnas JIBC nmeer Boienennsiii (DR) 1 pe3epBHBINA BBIICTCHHBIN
(BDR) MapmpyTu3aTopsl, KOTOpEIe (POPMHUPYIOT CMEXHOCTH C OCTaIbHBIMH MapuIpyTH3aTopamu. YeMm MeHsIIe gncio cocenert 8 IBC, Tem
MEHBIIIE CMEXHOCTEH TOMKHEI chopmupoBats DR mmr BDR. 3T0 3aBHCHT OT BRIUHCIUTEIFHON MOITHOCTH MapIIpyTu3aropa. Bel Bcerna
Moxete n3MeHuTs npuoputetr OSPF, uto6sr BeIOpats DR. Kpome Toro, mo Bo3MoxHOCTH H30eraiiTe Ha3HAYEeHHs OAHOTO MapIIpyTH3aTopa
BbIJIeNIeHHBIM MapiupyTtu3aropoM (DR) 6onee wem aist onHoro cermenTa. Ecin Bei6op DR ocHOBBIBaeTcs Ha HanOombiem 3HaueHun RID,
MapIIpyTU3aTOP MOXKET ClIyyaitHO cTaTh DR 1 Bcex CerMeHTOB, K KOTOPBIM OH MOJAKIIOYEH. DTOT MapuIpyTH3aTOp OyAeT BHIIONHAT
JIONIOJIHUTENBHYIO0 PaboTy, B TO BpeMs KaK OcTalbHbIe MapHIPyTH3aTOpbl OyayT 6e31eHCTBOBATD.

More neighbors = more work for DESEDR




KoaundyecTBo o0J1acreit Ha ABR

IMorpannunsie MapupyTtuszatopsl (ABR) 6ymyT XpaHuTh Konuro 6a3bl JaHHBIX JJIs BCeX o0OnacTeil, kKoTopble oHM 06ciyskuBatoT. Ecnu
MapUIpyTHU3aTOP MOJKIIFOYEH K IIATH 00IacTsIM, TO eMy HPHIETCS XpaHUTh CIIMCOK IISITH Pa3lIMYHbIX 0a3 naHHbIX. KoanuecTBo obnacteit Ha ABR
3aBHCUT OT MHOTHX (haKTOPOB, TAKHX Kak THI oOyacty (00bryHas, nuteiiduas, NSSA), BeraucnntensHas MomHocTh LT MmapmpyTtn3aropa ABR,
KOJIYECTBO MapIIPYTOB B 0OJIACTH M KOJIMYECTBO BHEITHUX MapuIpyTOB B o6sacT. [103TOMy MBI He MO>keM MOPEKOMEHI0BaThH KOHKPETHOE
qucio obnacreit Ha ABR. besycnoBHo syudrire He neperpyxath ABR, ecii ecTh BO3MOXKHOCTB paclpeieuTh 00JIACTH O IPYTUM
MapmpyTtu3atopaM. Ha crenxyiomei cxeme mokaszaHo pasnmuane Mexay ABR ¢ msaTeio pa3miaHbME 6a3aMu JaHHEIX (BKJTIO9as o6macts 0) u
nBymst ABR ¢ Tpemst 6azamu JaHHBIX KaXKIbIH. DTO BCETO JIMIIb PEKOMEHIAINH, HO YeM OoJiblle 00acTeit HacTpoeHo Ha kaxaoM ABR, Tem
HIDKE IPOU3BOIUTEIFHOCTD. B HEKOTOPBIX CITydasx HU3Kasl IPOM3BOAUTEIBHOCTD IIPHEMIIEMa.

CpaBHeHMe OJTHOCBA3HON M YaCTHYHOCBA3HOI KOHGUTrypanuii

Ob6mnaka ¢ HENIMPOKOBEIATEIbHBIM MHOXKECTBEHHBIM ocTyrioM (NBMA), nanpumep Frame Relay wnu X.25, Bcerna sIBISIOTCS HCTOYHUKAMH
TpyaHocTeit. CoueTaHre HU3KOW MPOITYyCKHOW CIIOCOOHOCTH | CIIMIIKOM OOJIBIIIOTO KOJHYECTBA COCTOSIHUI KaHAIOB HEU3MEHHO MIPUBOJUT K
BO3HHKHOBEHHIO IpoOiieM. C 9aCTHIHOCBSA3HOH TOIOJIOTHEH paboTaTh Topas/io JIerde, YeM ¢ IOJTHOCBSI3HOW. XOpOIIo CIUTAHUPOBAHHEIE CETH
""Touka-Touka" M "TOYKAa-MHOTO TOUYEK" QYHKIIMOHUPYIOT HAMHOTO JIyUIlle, YeM MHOTOTOYEYHBIE CETH, KOTOPHIM PUXOIUTCS CIPABIISATHCS C
npobaemamu DR.

Full Mesh (Woxrks hetter)
(not recommended)

IIpo6aembl mamMsaTH

BbI4ucauTh TOUHBIA 00BEM MaMsATH, HEOOXOUMBIH 1151 KOHKpeTHOH KoHuryparuu OSPF, noBonbHO cnoxHo. [Tpo6aembl namsiTh 00bIYHO
MOSIBJISIFOTCS, KOT/Ja CIMIIIKOM MHOTO BHEIIHUX MapuipyToB BBoguTcs B oMeH OSPF. Marucrpanbsnas obsacts ¢ 40 MapuipyTu3aTopamMu u

MapIIpyTOM BO BHEIITHIOIO 00JIaCTh O YMOJTYaHHIO MMelia Obl MEHBIIE ITPOOIIEM ¢ aMSATHIO IO CPABHEHHUIO ¢ MAaTUCTPAbHOI 00sacThio ¢ 4
Mapurpytusatopamu 1 33000 BHemHUMH MapipyTamu, BBeeHHbIME B OSPF.

Kpome Toro, cokpaTtuts moTpediaeHne maMsITH MapIIpyTH3aTopa MOXKHO C TOMOIIBIO KagecTBeHHOTO npoektupoBanus OSPF. CymmupoBanue B
MOTpaHIYHBIX MapuipyTu3aropax oomactu (ABR) u ucnons3zoBanue nuieiiHbIx obmacteit odecrednBaeT nqanpHelIee yMEHbIICHHEe KOJINIeCTBa
MapIIpyTOB, OUICKANIIX 0OMEHY.

OO61wmuii 06beM namsTH, ucnoiabdyemoit OSPF, ckinaapiBaeTcs U3 MaMsATH, 3aHUMaeMoi Tabiuiei MapupyTtu3aiuu (show ip route summary), u
MaMsITH, UCTIOJIb3yeMOH B 0a3e JaHHBIX COCTOSIHMN KaHanoB. Crenyromue udpsl ABISIOTCS cyry0o npubnusureiabHpiMu. Kakaas 3anuce B
TabynIe MapuIpyTU3anun Oyaet 3anumMaTh npuodausuTensHo 200-280 OaiT, mimtoc 44 GaiiTa Ha KaXKIIbIA JOMOIHUTENLHBIA MappyT. s
kaxmoro LSA HeoOxoaumo 100 6aliT ciykeOHBIX TaHHBIX + pa3Mep caMoro OOBABICHUS O COCTOSIHUHM KaHala, MPenoIoKuTe pHo 60-100 Gaiit



(A1 KaHAJIOB MapIIPYTHU3aTOPa, 3TO YUCIIO 3aBUCHT OT YKciia MHTEP(EHCOB MapHIpyTH3aTOpa). DTOT 00bEM HEOOXOIMMO JOOABUTH K ITAMSTH,
UCIIOJIb3YeMO IpyriuMu mporeccamu u camoit 10S. J{is onpeneneHus: TOYHOro o0beMa NaMATH BBIIOIHUTE KOMaHTy show memory ¢
BKJIFOYCHHBIM MJIH OTKITIOYEHHBIM poTokoiioM OSPF. PazHoCTh Henone3yeMoil maMsaTH mporeccopa 1 OyJeT OTBETOM Ha BOIIPOC (COXpaHUTE
PE3EPBHYIO KOIHIO HACTPOECK).

Kak npaBwmito, Tabnuna Mapmpyrusamnuu ¢ pasmepom MeHee 500 Kb moxket momnep:xkuBatbest ¢ momomisio 2-4 Mb RAM. Kpynabie cetu ¢
pa3mepoM Tabmuis, npessimaronmM 500 Kb moryT notpebosats 8-16 Mb mmn 32-64 MB, eciu mostHbIe MapmipyTsl BBOAATCS B IHTEpHET.

KpaTtkue BbIBOIBI

ITporoxon OSPF, onpenenennsrii B crangapre RFC 1583, mpexcTtaBiseT co60i OTKPHITHII MPOTOKOI ¢ IMHPOKAMH (YHKIMOHATHHBIMH
BO3MOKHOCTSIMH, KOTOPBII 00ecreunBaeT B3auMOIEHCTBIE CeTel pa3HBIX MPOM3BOIUTEINICH P MOMOIIH ceMeticTBa mporokonoB TCP/IP.
Hexotopsie nmpenmymiectBa OSPE: 6sicTpas korBeprenmms, VLSM, ayTeHTH(UKAIHA, HepapXUUecKas CeTMEHTANHs, CYMMHPOBAaHHE U
arperupoBaHie MapuIpyToB. Bce 3Ti BO3MOXKHOCTH HEOOXOAUMBI JJIsl PA0OTHI KPYIIHBIX U CIIOXKHBIX CeTeil.

Ipunoxenne A. CHHXpoHU3auMs 0a3bl JaHHBIX 0 COCTOTHMH KAHAJIOB

DOWN Hello (DR=0, None Seeny DOWN
TWO-WAY i}
Adfrernpt
(enpeon | INIT popo (pr-R1, R2 md R3 Seen)
case neighbor -
i=D
DD (Seq-=y, M)
Exstart il
{Master/Slave
DD (Seq=x, M)
-
DD{Seq=x, 5)
-} :
DD (Seq=x+1,M)
Exchange
DD (Seq=x+1,5)
-t}
DD (Seq=x+n,M)
-
DD (Seq=x+n,5)
=i} .
. Link State Requset
Loading -
Link State Update
-}
FULL
Link State Requset
Link State Update FULL
-

Ha npencraienHOH BBIIIE cXeMe MapIIpyTU3aTOPBl OAHOTO CETMEHTA MPOXOAAT Yepe3 MOCIeA0BATENbHOCTh COCTOSIHU Mepes yCIeIHbIM
(dbopMupoBaHHEM CMEXHOCTH. BbIOOp cocezell 1 BblieIeHHOTO MapiipyTu3aTopa (DR) BEIIONHAIOTCS ¢ MOMOIIBIO IPOTOKOIA IPUBETCTBUSL.
Ecnu MapuipyTuzaTop BUANT cebsl B TakeTe MPUBETCTBUS COCENla, COCTOSIHUE U3MeHseTcs Ha "2-Way". B 3ToT MOMeHT BblnonHseTcs BeIoop DR
1 BDR B cerMeHTax MHOKECTBEHHOT'O JIOCTyIa. MapIIpyTH3aTop MpoaoKaeT GopMHUpOBaHIE CMEKHOCTH, €CIIH XOTs OBl OIMH U3 IBYX
MapiipyTu3atopos seisiercss DR wim BDR, 1160 eciv OHY TOAKITIOUEHBI Yepe3 KaHal "TOYKa-TOYKA" WM BUPTYaIbHbIA KaHAaJ.

B cocrosann Exstart na cocena ¢popmupyroT oTHOIIEHHE "BeXyIINi-BEAOMBII", I KOTOPOTO COTJIaCyeTCs HaYaIbHBIN MOPSI/AKOBLIH HOMep.
IMopsaxoBsIit HOMEp NCTIONB3YETCS [T BBIABICHHS CTAPBIX MM TyOIMPOBAHHBIX 0OBSIBICHHUH 0 cocTosHUN KaHama (LSA).

B cocrosann Exchange npoucxoaut oOMeH makeramu coctostHus 0a3bl AaHHbIX (DD). 9T cokpalieHHbIe 00BSBICHHUS O COCTOSHUM KaHaa,
MPE/ICTaBICHHBIC B BUJIC 3ar0OJIOBKOB COCTOSIHUS KaHajla. 3aroJIoBOK COJCPIKUT IOCTATOYHO AaHHBIX IS HACHTU(UKALMK KaHana. Benymmuii y3en



otnpanisier naketsl DD, koTophie oaTBepkAatoTes nakeramu DD ot Begomoro y3na. Bee cmexHbie yuacTku B coctossHuu "Exchange" wiun
OoJiee O3 HEM UCIIONB3YIOTCS IS TABUHHOW PacChUIKU. DTH CMEKHOCTH B MOJHOW Mepe MOJICPKUBAOT IPUEM U Iepeady BCeX THIIOB
MaKeTOB MPoToKoIa MapiipyTusauua OSPF.

B coctosanu Loading makeThl 3ampoca COCTOSHUS KaHalla MOChUTAI0TCs cocesaM. OHH 3alpalinBaioT HeTlaBHUE 00BSIBICHHS, KOTOPBIE ObLIH
00HapyKEeHBI, HO ellle He MoTydeHbl. KaxkIplii MapuipyTH3aTop CO3aeT CIIUCOK TpeOyeMbIx LSA st 0OHOBICHUST CMEKHOCTH. UTOOBI
rapaHTUPOBATh MOATBEpXkKIeHHS BceX LSA, Benercst cincok moBTopHO# nepenayn (Retransmission). UtoOb! yka3aTh KOJHYECTBO CEKYH]]
MEXy TIOBTOPHBIMH TIepefadyaMu 0OBSIBICHUH O COCTOSIHUHU KaHaNa, HCIONb3YHTE CIIEAYIOIYI0 KOMaHIY:

ip ospf retransmit-interval seconds

B oTBeT Ha makeThl 3arpoca OTHPABJIAIOTCA MTaKEThI OOHOBJICHHUS COCTOSIHMS KaHaa. 3aTeM BBIIIOIHACTCS JJaBUHHAS pacChlIKa MaKEeTOB
OOHOBIICHHS COCTOSIHHS KaHaja 10 BCEM CMEKHOCTSIM.

B cocrosnun Full, cocenane MapiipyTH3aTopbl CTAHOBSATCS OJTHOCTBIO CMEKHBIMU. ba3bl JaHHBIX Ut 00nacTH, oOIel 1UIst CMEKHBIX
MapLIpyTHU3aTOPOB, MOJIHOCTBIO COBIAJIAIOT.

B xaxkoM 0OBSABICHNH O COCTOSHIM KaHAlIa eCTh TI0JIe age, KOTOPOe IePHOJUIECKH YBEIHNINBACTCS, KOT]a OOBSABICHAE HaXOIUTCS B Oase
JIAHHBIX WM PacIpOCTPaHIETCA IO 00JIACTH C HCTIONB30BaHNEM JIABHHHOH pacchuTki. Korma oObsABICHHE O COCTOSHUH KaHATa JOCTHTAeT
3HaueHus Maxage, oHO cOpachIBaeTcs 13 0a3bl JAHHBIX TaK, KaK €CJIU OBl 3TO 00BABICHHE OTCYTCTBOBAJIO B CIIMCKAX MOBTOPHOH Mepenayun
COCEIHUX Y3JI0B.

OO0baABJIEHHS 0 COCTOTHIH KAaHAJIOB

CylIecTByeT ISTh THIIOB OOBSBIICHHS O COCTOSTHIH KaHAJIOB. Bce MapmIpyTH3aTOphl TeHEPUPYIOT KaHabl MapipyTu3anuu (RL). DTu xaHambl
OTIHCHIBAIOT COCTOSIHUE WHTEP(EHCOB MapIIPYTH3aTOpa BHYTPH ONPEAeNICHHOW o0macTr. JIaBUHHAS pacChlika STHX KaHAIOB BBITIOIHSICTCS
TOJIBKO BHYTpHU oOsacTu MapupyTtuzaropa. CereBbie kaHansl (NL) reHepupyroTces BeIAeIeHHBIM MapipyTuzatopoM (DR) cermenta. Onu
0003Ha4YaI0T MapIIPyTU3ATOPHI, IOJKIIOUEHHBIE K cerMeHTy. CymmapHble kaHaisl (SL) — 310 Mexxo0nacTHble KaHabI (TUH 3), OHU
MEPEUYHCIISIIOT CETH, KOTOPBIC HAXOMATCS B APYTUX 00JACTSIX, HO IIPU 3TOM MIPUHAIIICKAT aBTOHOMHOM cucteMe. CyMMapHbIe KaHAaJIbI
BHEJPSAIOTCS MOTPAHUYHBIM MapuipyTuzaropom odnactu (ABR) ot maructpanu k npyrum obiactsm (1 00paTHO). DTH KaHAJIBI UCIIONB3YIOTCS
JUISL arpeTHPOBAHUS MEXAy obyacTsiMu. Jlpyroii THI CyMMapHBIX KaHaIOB — cyMMapHbIe kaHaisl ASBR. OHu npencTaBistor co0oii KaHaIbI
Tumna 4, ykaspipatome Ha ASBR. DTu kaHaBI rapaHTHPYIOT, YTO BCE MapIIPyTH3aTOPBI OYAyT 3HATH MYTh BBIX0/A U3 ABTOHOMHOM CHCTEMBI.
IMocnemuuit THIm — 370 THI 5, BHenTHHe KaHaik! (EL), KoTopsle BBOIATCS B TOMEH HOTPaHHYHEIM MapIIPYTH3aTOPOM aBTOHOMHOW CHCTEMBI
(ASBR).

Ha npuBeneHHOI BBIIIE cxeMe OKa3aHbl Pa3INYHbIe THITH KaHAoB. Mapmpytusarop RTA rerepupyer kanan mapmpytusaropa (RL) B
obmactu 1, a Taxoke cereBoit kanan (NL), Tak xak oH sBisiercst DR aToro cermenra. Mapmpyrtuzarop RTB siBnsiercst ABR u renepupyer xanan
RL B ob6nactax 1 u 0. Kpome toro, RTB renepupyer cymmapHbie kaHaisl 47151 oonacteit 1 u 0. DTy kaHaJbl IPeICTaBIsIFOT COO0H CITUCOK ceTeld,
KOTOpbIC OOMEHHUBAIOTCSI MKy 3TUMU ByMs obnactsamu. CymmapHsiid kanain ASBR Taxoke BBoauTcs mMapupyTtu3aropoMm RTB B obmacts 1.
DTO yKa3bIBaeT Ha TO, 4TO Mapipytusatop RTD, rpaHu4HbIi MapuipyTu3aTop aBTOHOMHO#M cuctembl (ASBR), cymectByer. Ananoruano, RTC,
KoTOphId Takxke sBisieTcst ABR, renepupyet kanan RL st obnacreii 0 u 2 u kanan SL (3) s o6iactu 2 (mockonbKy oH He 00bsBiisieT ASBR)



u kaHan SL (3,4) s oonactu 0, 00wt RTD. RTD dopmupyer kanan RL qis obnactu 2 u EL a1 BHEIIHUX MapIIpyTOB, MOJyYEHHBIX OT
nporokona BGP. JlaBuHHas pacchUIKa M0 BHEITHUM MapLIpyTH3aTOpPaM OYAET BHIOIHATHCS Yepes JOMEH.

B Ta6J'II/IIlC HHWKC IMTPUBOJAUTCS KPATKOC OIMMCAHUC 0OBABIICHUI COCTOSTHUS KaHaJIa.

Tun
COCTOSIHUSA Onucanue o0bABICHUS
KaHaJa

OObsiBICHHS KaHaa MapIipyTu3aropa. Co3aalTcs BceMH
MapuIpyTH3aTOpaMH Ui BceX o0acTed, K KOTOPbIM OHU

1 npuHauiexar. OnUCHIBAIOT COCTOSIHUE KaHalla MapuIpyTH3aTOpa K
obOmnactu. Jlapuanas pacChUIKa BBITIOJIHACTCA B IpEACIax
OTIpeIeNIeHHOM 001acTH.

OOBsBIICHNS CETEBOT0 KaHala. ['eHepupyIOTCsl BbIICICHHBIMU
Mmapupytuzaropamu (DR). OnucsiBaroT Habop MapLIPyTU3aTOPOB,
MOJK/IIOUEHHBIX K ONpeieIeHHOH ceTy. JIaBUHHAs pacchlika
BBITIOJHACTCS TS O0JIACTH, KOTOPask COAEPIKUT CETb .

OOBsBIEHHUS 0 CyMMapHBIX KaHallaX. [ eHepUpyIOTCs MOrpaHUYHBIMU
Mapuipytusatopamu obnactu (ABR). OnuckiBaroT Mexo0nacTHbIe

3w 4 MapiipyThl. Tun 3 onuceiBaeT MapIPyThl K CETSAM, KOTOPBIE TAKKE
UCIIONB3YIOTCS JUIS arpeTHPOBaHUA MapIupyToB. THIl 4 onucHBacT
MappyTtuszanuio kK ASBR.

OObsIBJICHHSI BHCLIHUX KaHAJIOB aBTOHOMHO# cHCTeMbl. VICTOYHHUK —
ASBR. OnuchIBalOT MapIIpyThl K MECTaM Ha3HAYCHHs, BHELITHUM IO
OTHOILICHUIO K aBTOHOMHOH cucTeme. JIaBUHHAsI pacchlIKa
BBIMOJTHSIETCS 110 BCEM 00J1aCTsIM, KpOMe NUTCH(HBIX.

Ecnu BB oTKpoeTe monpodHyto 6a3y nanabix OSPF ¢ momombsio komanast show ip ospf database detail, OynyT oToOpakaTbes pa3myHbIE
KIFOUYEBEIE CI0Ba, Takue kak Link-Data, Link-ID u Link-state ID. 3Tu TepMHHBI MOTYT COHTH C TOJIKY, TaK KaK UX 3HAYE€HHE 3aBUCHUT OT THIIA
COCTOSIHUSI KaHaJa ¥ THIIa KaHaja. MBI pacCMOTPHM 3Ty TEpPMHHOJIOTHIO U IIpUBeIeM oApoOHbIH mpumep 6a3sl qanHBIX OSPF kak oHa
oToOpakaeTcs Ha MapLIpyTH3aToOpe.

Link-state ID (nzeHTH(HUKATOpP COCTOSHUS KaHaIa) MACHTH(OUIUPYET COCTOSIHUE KaHala B 3aBUCUMOCTH OT TUIIA COCTOSHUS KaHana. KaHausl
MapIIPyTH3AaTOPOB OIIPEICIIOTCS 110 UIeHTH(pHKaTopy MapmpyTuzaTopa (RID), momydeHHOMY 13 00bsBiIcHUS.. CeTeBble KAHAJBI
OIPENEIIAIOTCSI OTHOCUTENBHBIM IP-afpecoM BbIIEIEHHOTO MapLIpyTU3aTOpa. DTO UMEET CMBICH, TaK KaK CETEBbIE KaHaJIbl TEHEPUPYIOTCS
BBIJICTIEHHBIM MapHipyTu3aTopoM. CyMMapHble KaHATBI (THII 3) HIeHTHGUIMPYIOTCS HoMepaMu [P-ceTn MecT Ha3Ha4YeHUs, Ha KOTOPBIE OHA
ykasbiBatoT. CymmapHblie kaHadbl ASBR (cymMmapHEIe kaHaNBI THIIA 4) ONIPEACISIOTCS ¢ TOMOIIBI0 HaeHTH(HKaTopa RID MapmpyTtusaropa
ASBR. U HakoHerm CymMMapHbIe KaHAJIbI HICHTU(GHIMPYIOTCS HoMepaMul [P-ceTn BHEITHUX MecT Ha3HA4eHHs, Ha KOTOPBIE OHHU yKa3bIBAlOT. B
clieyromieit Tabiue IPUBOJUTCS PE3IOME ITHX CBEACHHIA:

Link State ID (B o6uem npeacraBjienuy 0a3bl JaHHbIX, IPH

Tun cocTossHUs
cChLJIKe HA MapUIPYTH3aTOP, 9TO 3HAYeHHEe 0TOOpaKkaeTcsl Kak

Kanara Linked ID)
1 Wnentuduxarop (RID) ucxomgroro MapmpyTusaropa.
2 IP-anpec nHTepdeiica Ha BEIACICHHOM MapLIPYTH3aTOPE CETH

3 Howmep cetu HazHaueHusl.



W nerTrdrkaTop ONMCAaHHOTO MapIIpyTH3aTOPa aBTOHOMHOM
CHUCTEMBI.

5 Howmep Buemneit cetu.

PaCCMOTpI/IM THIIbI KaHAJIOB:

Kanausl meiigHol ceTn: DTOT TEPMHIH HUKAK HE CBA3aH CO NUIeH(HBIMI obnacTamu. 11IneliHbI cerMeHT — 3TO CerMeHT, K KOTOPOMY
MOAKITIOUCH TONBKO ofuH Mapmpytusarop. Cerments! cerei Ethernet mm Token Ring ¢ oMM MOAKITIOUEHHBIM MapIIPyTH3aTOPOM CUUTAIOTCS
KaHayamHu K nuierigHoi cetu. MHTepdeiic BO3BpaTHOHN METIIM TakyKe CYATAETCS KaHAIOM K HuIei(HON ceTn ¢ Mackoit 255.255.255.255 (mpaBumno
X0CTa).

Kananbl "Touka-Touka': DTo MOTYT OBITh KakK (U3MUeCcKHe, TaK U Jorudeckue (cyonnTepdeiichl) mocieaoBaTe bHbIe KaHAIBI THIIA "TOYKA-
Touka". DTH KaHAJIBl MOTYT OBITh HYMEPOBAHHBIMU (IJ1s1 KaHaIa HacTpauBaercs [P-ampec) Wi HeHyMepOBaHHBIMHU.

Tpau3uTHbIe KaHaJbI: HTEpEChl, MOAKIIOYEHHBIE K CETSM, B KOTOPBIX MCIIOJIb3yETCsl HECKOJIBKO MapIIpyTH3aTOPOB (OTCIO1a Ha3BaHHE
""TpaH3UTHEIE").

BupryanbHble KaHAJBI: DTO JOTHYECKUE KaHAJbI, KOTOPbIE COSAUHIOT 00IacTH, HEe NMeroLIre (GU3NYECKOrO MOAKITIOYCHHS K MarHCTPAIIH.
BupTryasnbHble KaHaJIbI CYUTAIOTCS HYMEPOBAaHHBIMU KaHAIAMH ""TOYKa-TouKa'.

link-ID — 510 mneHTH(UKaTOP cCamMoro KaHaya. 3HAYCHUE ITOTO ITapaMeTpa MEHSSTCS B 3aBHCUMOCTH OT KaHaya. TpaH3HTHBIN KaHAJ
onpenensercs [P-aapecom Beinenennoro mapuipytusaropa (DR) atoro kanana. HymepoBaHHbIii kKaHaia ""ToYKAa-TOYKA' OMNpEIesIeTcs Mo
RID cocennero mapupytu3aTopa B kaHaje "Touka-Touka'". BupTyanbHble KaHAJIbI aHAJOTHYHBI KaHaJaM "'Touka-Touka". 1 HakoHer,
KaHaJIbI K HL1eiiHBIM ceTsiM onpernensiores o IP-anpecy nntepdetica meiidroi cetn. B crnenyromeii Tabiime npuBOUTCS pe3loMe 3THX
CBEJICHUM:

Link ID (oTHOCHTCS K

Tun kanaja
OT/IeJILHBIM KAaHAJIaM)

VnentudukaTtop cocemHero
MapIIpyTH3aTopa

Touka-Touka

Kanan k TpaH3uTHOH cetn Anpec unrepdeiica DR

Kanan x mureitdroit cetn (11 BO3BpaTHOM HETIN

HCTIONB3yeTes Macka 255.255.255.255) Homep cetit wn nozceti

Vnentudukarop cocemHero

BuptyanbHblit kaHan
MapuIpyTu3aTopa

Link Data — sto [P-aapec kaHaia, 3a HCKITIOYCHHEM HUICH(PHON CETH, B KOTOPO# JaHHBIC KaHalla — 3TO MacKa CETH.

Tun kanajaa Link Data

lnetdras cets Macka cetu



Hpyrue cetu (IpUMeHsIETCS TOJIBKO K IP-anpec unrepdeiica, CBI3aHHOTO €
KaHaJlaM MapIIpyTH3aTOPOB) MapIIpyTH3aTOPOM

U nakonen, O0bABAAIONINI MapmIpyTH3aTOP — 3TO naeHTudukatop RID MapmpyTr3zaTopa, KOTOPEIA OTIPABHII OOBSIBICHUE O COCTOSHIH

KaHaja.

Ipumep 6a3b1 nanabIx OSPF

L 203.250.13.41 2032

501510
55 255255 155 155255255102

C IOMOIIBIO CETEBO# AMArpaMMBl BBIIIE, KOHGHUTYpauii 1 TabauI MapIupyTu3anuu [P HIsKe, pacCMOTPHM pasHbIe CIIOCOOBI MIPEICTaBICHHS
6a3el nanaeix OSPF.

RTA#
interface Loopback0
ip address 203.250.13.41 255.255.255.255

interface Ethernet0
ip address 203.250.15.68 255.255.255.192

interface Ethernetl
ip address 203.250.15.193 255.255.255.192

router ospf 10
network 203.250.0.0 0.0.255.255 area O

RTA#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
El - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default

Gateway of last resort is 203.250.15.67 to network 0.0.0.0

203.250.16.0 255.255.255.192 is subnetted, 1 subnets

O E2 203.250.16.128 [110/10] via 203.250.15.67, 00:00:50, EthernetO
203.250.13.0 255.255.255.255 is subnetted, 1 subnets
C 203.250.13.41 is directly connected, Loopback0

203.250.15.0 255.255.255.192 is subnetted, 3 subnets
O IA 203.250.15.0 [110/74] via 203.250.15.67, 00:00:50, EthernetO
C 203.250.15.64 is directly connected, EthernetO
C 203.250.15.192 is directly connected, Ethernetl
O*E2 0.0.0.0 0.0.0.0 [110/10] wvia 203.250.15.67, 00:00:50, EthernetO

RTE#
ip subnet-zero

interface Ethernet0
ip address 203.250.16.130 255.255.255.192

interface Serial0
ip address 203.250.15.2 255.255.255.192

router ospf 10

redistribute rip metric 10 subnets
network 203.250.15.0 0.0.0.63 area 1
default-information originate metric 10

router rip
network 203.250.16.0

ip route 0.0.0.0 0.0.0.0 EthernetO



RTE#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
El - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default

Gateway of last resort is 0.0.0.0 to network 0.0.0.0

203.250.16.0 255.255.255.192 is subnetted, 1 subnets
C 203.250.16.128 is directly connected, EthernetO
203.250.13.0 is variably subnetted, 2 subnets, 2 masks
O IA 203.250.13.41 255.255.255.255
[110/75] via 203.250.15.1, 00:16:31, SerialO
203.250.15.0 255.255.255.192 is subnetted, 3 subnets
C 203.250.15.0 is directly connected, SerialO
O IA 203.250.15.64 [110/74] via 203.250.15.1, 00:16:31, SerialO
O IA 203.250.15.192 [110/84] via 203.250.15.1, 00:16:31, SerialO
S* 0.0.0.0 0.0.0.0 is directly connected, Ethernet0

RTC#
ip subnet-zero

interface Ethernet0
ip address 203.250.15.67 255.255.255.192

interface Seriall
ip address 203.250.15.1 255.255.255.192

router ospf 10
network 203.250.15.64 0.0.0.63 area 0
network 203.250.15.0 0.0.0.63 area 1

RTF#show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
El - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, * - candidate default

Gateway of last resort is 203.250.15.2 to network 0.0.0.0

203.250.16.0 255.255.255.192 is subnetted, 1 subnets

O E2 203.250.16.128 [110/10] via 203.250.15.2, 04:49:05, Seriall
203.250.13.0 255.255.255.255 is subnetted, 1 subnets

0] 203.250.13.41 [110/11] via 203.250.15.68, 04:49:06, EthernetO
203.250.15.0 255.255.255.192 is subnetted, 3 subnets

C 203.250.15.0 is directly connected, Seriall

C 203.250.15.64 is directly connected, EthernetO

o] 203.250.15.192 [110/20] via 203.250.15.68, 04:49:06, EthernetO

O0*E2 0.0.0.0 0.0.0.0 [110/10] via 203.250.15.2, 04:49:06, Seriall

Oo1ee npeacTaBjiaeHue 6a3bl JaHHBIX

RTC#show ip ospf database
OSPF Router with ID (203.250.15.67) (Process ID 10)

Router Link States (Area 1)

Link ID ADV Router Age Seq# Checksum Link count
203.250.15.67 203.250.15.67 48 0x80000008 0xB112 2
203.250.16.130 203.250.16.130 212 0x80000006 O0x3F44 2

Summary Net Link States (Area 1)

Link ID ADV Router Age Seq# Checksum
203.250.13.41 203.250.15.67 602 0x80000002 0x90AA
203.250.15.64 203.250.15.67 620 0x800000E9 0x3E3C
203.250.15.192 203.250.15.67 638 0x800000E5 OxAS54E

Router Link States (Area 0)

Link ID ADV Router Age Seq# Checksum Link count
203.250.13.41 203.250.13.41 179 0x80000029 O0x9ADA 3
203.250.15.67 203.250.15.67 675 0x800001E2 0xDD23 1

Net Link States (Area 0)

Link ID ADV Router Age Seq# Checksum
203.250.15.68 203.250.13.41 334 0x80000001 0xB6B5

Summary Net Link States (Area 0)



Link ID
203.250.15.0

Link ID
203.250.16.130

Link ID
0.0.0.0
203.250.16.128

ADV Router Age Seq# Checksum
203.250.15.67 792 0x80000002 OxAEBD
Summary ASB Link States (Area 0)

ADV Router Age Seqg# Checksum
203.250.15.67 579 0x80000001 OxF9AF
AS External Link States

ADV Router Age Seq# Checksum
203.250.16.130 1787 0x80000001 0x98CE
203.250.16.130 5 0x80000002 0x93C4

Tag
10
0

3Ot0 obmee npexacTaBieHue Beeit 6a3pr qaHHEIX OSPF. 3ammcu B 6a3e maHHBIX yIOPsSOYEHHI o 001acTsM. B 3ToM ciaydae MBI paccMoTpuM 6asy
nmaeHBIX MapmpyTtuzaTopa RTC, xoropsrii sBisercst ABR. IlpuBonsTces 6a3s! qaHHBIX 0o6macTeit 1 n 0. Obmacts 1 cocTout U3 KaHATIOB
MapIIpyTU3aTOpa ¥ CYMMAapHBIX KaHaoB. CeTeBble KaHAIBI OTCYTCTBYIOT, TaK KaK HH B OHOM M3 cerMeHToB obmactu | Het DR. B obmactn 1
HEeT cyMMapHbIX kKaHanoB ASBR, Tak kak enuHcTBeHHBIH ASBR Haxoautcs B obnactu 0. BHemHie kaHambl He IpUHAIeKaT HA K OTHOH U3
oOnacTel, 11 HUX BBIMIOJHACTCS JaBUHOOOpa3Has pacchuika. OOpaTUTe BHUMaHUE, YTO BCE KaHAJIBI SIBIISIOTCS CBOJHBIMU, U COOUPAIOTCS CO
BCEX MapIIpyTU3aTOPOB 001aCTH.

MEI cocpenoTourMesi, B OCHOBHOM, Ha 0a3e maHHbIX obOmactu 0. 3HadeHue Link-1D, ykazaHHOE 311eCh, HA CAaMOM Jielie SBJsieTCs 3HaYeHneM Link-
State ID. 1o cyTr 3TO — TpeICTaBICHHE BCETO MAPIIPYTU3aTOPa, @ HE OTMCIFHOTO KaHaia. DTO HECKOIbKO COUBAET C TOJIKY, IPOCTO IOMHHTE,
q10 310 00mIee 3HaueHue Link-ID (a Tounee, Link-State ID) npencrapnser MapuipyTi3arop, a He IpocTo KaHall.

Kanansl mapmpyTusaropa

Router Link States

Link ID
203.250.13.41
203.250.15.67

(Area 0)
ADV Router Age
203.250.13.41 179
203.250.15.67 675

Seq# Checksum
0x80000029 O0x9ADA
0x800001E2 0xDD23

Link count
3
1

Haunewm c xananoB mapmpytuzatopa. JBe 3anucu mis 203.250.13.41 n 203.250.15.67 mpeacrasmnstot coboit uaentudurkatopsl RID nByx
MapupyTtu3aTopoB B obnactu 0. Taxke yka3blBaeTcs, KOJIMYECTBO KaHaoB B obnactu 0 1yis kakaoro Mapuipytuzaropa. RTA umeer 3 kaHana B
obnacte 0, a RTC umeer 1 kanan. [TogpoOHOe npeacTaBieHue kaHanos Mapiipytusatopa RTC:

RTC#show ip ospf database router 203.250.15.67

OSPF Router with ID (203.250.15.67)

LS age: 1169
Options:
LS Type:

Link State ID:

Advertising Router:

Router Link States

(No TOS-capability)
Router Links

203.250.15.67
203.250.15.67

LS Seqg Number: 80000008
Checksum: 0xB112
Length: 48

Area Border Router
Number of Links: 2

Link connected to:

another Router

(Link ID)

Neighboring Router ID:

(Process ID 10)

(Area 1)

(point-to-point)
203.250.16.130

(Link Data)

Router Interface address:

203.250.15.1

Number of TOS metrics:

0

TOS 0 Metrics:

Link connected to:

64

a Stub Network

(Link ID) Network/subnet number: 203.250.15.0
(Link Data) Network Mask: 255.255.255.192
Number of TOS metrics: 0

TOS 0 Metrics:

64

Cruenyert oOpatuth BHMMaHue Ha TO, 4To OSPF renepupyeT J0MOIHUTENLHBIN HUIEH(PHBIA KaHaI IS Ka)k10ro nurepdeiica tumna "rouyka-Trouyka'.
ny p s pupyer 1 A ol P



Ecnu BbI 0OHapy>KUTE, YTO YUCIO KaHAJIOB OOJIBIIE PEATLHOIO YUCia UHTepGeicoB, He HYKHO BIaJaTh B 3aMEIIATEILCTBO.

Router Link States (Area 0)

LS age: 1227

Options: (No TOS-capability)

LS Type: Router Links

Link State ID: 203.250.15.67
Advertising Router: 203.250.15.67
LS Seq Number: 80000003

Checksum: 0xA041

Length: 36

Area Border Router

Number of Links: 1

Link connected to: a Transit Network
(Link ID) Designated Router address: 203.250.15.68
(Link Data) Router Interface address: 203.250.15.67
Number of TOS metrics: 0
TOS 0 Metrics: 10

O6pature BHIMaHnKe, uto 3HageHune Link ID paBrsercs IP-angpecy (a He RID) noakmroueHHOT0 BRIIENEHHOTO MapuipytuzaTopa (DR), B Hamrem
cirydae 203.250.15.68. 3nauenne Link Data — 310 cobctBennsiit [P-anpec RTC.

CeTteBble KAHAJIBI

Net Link States (Area 0)

Link ID ADV Router Age Seq# Checksum
203.250.15.68 203.250.13.41 334 0x80000001 0xB6B5

OToOpakaeTcst OJIMH CeTeBOH KaHaJI, KOTOPHIH XapakTepusyercst IP-anpecom uaTepdetica (a He RID) BeImenenHoro Mapmpyrnsatopa DR, B
HarmeM cirydae 310 203.250.15.68. [ToapoOHbIil B 3aITUCH:

RTC#show ip ospf database network
OSPF Router with ID (203.250.15.67) (Process ID 10)
Net Link States (Area 0)

Routing Bit Set on this LSA

LS age: 1549

Options: (No TOS-capability)

LS Type: Network Links

Link State ID: 203.250.15.68 (address of Designated Router)
Advertising Router: 203.250.13.41

LS Seg Number: 80000002

Checksum: 0xB4B6

Length: 32

Network Mask: 255.255.255.192

Attached Router: 203.250.13.41
Attached Router: 203.250.15.67

O6paTtuTte BHIMaHUE, YTO JUIS CETEBOTO KaHala BEIBOAATCA HAeHTH(HKAaTOpsl RID MapuipyTu3aTopoB, MOIKIIOYEHHBIX K TPAH3UTHOH CETH, B
HameMm cirydae otoopaxkaroress RID anst RTA u RTC.

CyMMapHbIe KaHAJIBI

Summary Net Link States (Area 0)

Link ID ADV Router Age Seqg# Checksum

203.250.15.0 203.250.15.67 792 0x80000002 OxAEBD

Area 0 has one summary link represented by the IP network address of the
link 203.250.15.0. This link was injected by the ABR RTC from area 1 into



area 0. A detailed view of this summary link follows, summary links for
area 1 are not listed here:

RTC#show ip ospf database summary (area 1 is not listed)
Summary Net Link States (Area 0)

LS age: 615

Options: (No TOS-capability)

LS Type: Summary Links (Network)

Link State ID: 203.250.15.0 (summary Network Number)
Advertising Router: 203.250.15.67

LS Seq Number: 80000003

Checksum: OxACBE

Length: 28

Network Mask: 255.255.255.192 TOS: 0 Metric: 64

Cymmapnsblii kanaja ASBR

Summary ASB Link States (Area 0)

Link ID ADV Router Age Seqg# Checksum
203.250.16.130 203.250.15.67 579 0x80000001 OxF9AF

VYka3biBaeT, kakoil MapuipyTusatop HasHaueH ASBR. B nannom ciydae ASBR nHasnauen mapmpyrtusatop RTE, npencrasnennslii uepes RID
203.250.16.130. OOBsBIsIOmMNI MapIIpyTU3aTOpP 15 3Toro Bxona B obaacts 0 — 310 RTC ¢ RID 203.250.15.67. IlogpoGHOE mpeacTaBieHue
cBojiHO# 3ancu ASBR npescraieHo Hike:

RTC#show ip ospf database asbr-summary
OSPF Router with ID (203.250.15.67) (Process ID 10)
Summary ASB Link States (Area 0)

LS age: 802

Options: (No TOS-capability)

LS Type: Summary Links(AS Boundary Router)

Link State ID: 203.250.16.130 (AS Boundary Router address)
Advertising Router: 203.250.15.67

LS Seq Number: 80000003

Checksum: 0xF5B1

Length: 28

Network Mask: 0.0.0.0 TOS: 0 Metric: 64

BHemHue KaHaJIbI

AS External Link States

Link ID ADV Router Age Seq# Checksum Tag
0.0.0.0 203.250.16.130 1787 0x80000001 0x98CE 10
203.250.16.128 203.250.16.130 5 0x80000002 0x93C4 0

B namem npumepe uMeercs 1Ba BHeNIHUX KaHana, nepsblii — 0.0.0.0, BBegennsiii B OSPF ¢ nomousio komanas! default-information originate
. Apyrast 3ammcs — 370 cetb 203.250.16.12 8, BBenennas B OSPF ¢ nomomsio nepepacnpenencaus. RID mapmpyTtuszaTopa, 0OBSBISIONNNA 3TH
cetn — 203.250.16.130, T. ¢ RTE. Huxe BHeUIHHE MapuIpyThl pacCMOTpeHBI 0oJiee ToApoOHO:

RTC#show ip ospf database external
OSPF Router with ID (203.250.15.67) (Process ID 10)
AS External Link States
Routing Bit Set on this LSA

LS age: 208
Options: (No TOS-capability)



LS Type: AS External Link
Link State ID: 0.0.0.0 (External Network Number )
Advertising Router: 203.250.16.130
LS Seqg Number: 80000002
Checksum: 0x96CF
Length: 36
Network Mask: 0.0.0.0
Metric Type: 2 (Larger than any link state path)
TOS: O
Metric: 10
Forward Address: 0.0.0.0
External Route Tag: 10

Routing Bit Set on this LSA
LS age: 226
Options: (No TOS-capability)
LS Type: AS External Link
Link State ID: 203.250.16.128 (External Network Number)
Advertising Router: 203.250.16.130
LS Seq Number: 80000002
Checksum: 0x93C4
Length: 36
Network Mask: 255.255.255.192
Metric Type: 2 (Larger than any link state path)
TOS: O
Metric: 10
Forward Address: 0.0.0.0
External Route Tag: 0

O6parute BHUMaHUe Ha anpec nepeckuik. Anpec 0.0.0.0 yka3pIBaeT Ha TO, YTO BHEIIHHE MapIIPYThI JOCTHKUMBI 4epe3 00bSIBISIOMINI
MapIIpyTU3aTop, B HameM ciaydae gepe3 203. 250.16.130. ITostomy naeHTnduKaTop Mapuipytu3atopa ASBR BBoanTCs MapmpyTuzaTopamn
ABR B npyrue obmactu ¢ ToMonspi0 cyMMapHbIX kaHanoB ASBR.

Anpec nepecbutku He Beeraa nomkeH ObiTh 0.0.0.0. B HekoTOpbIX ciydasix 3T0 MOxeT ObITh [P-afpec Ipyroro mMapuipyTusaropa B TOM ke
CerMeHTe. JTa CHTYalHs HIUTIOCTPUPYETCS CICAYIOIIESH AuarpaMMOu:

125 211.0.0

B onucannoi cutyanuu RTB ucnons3yet npotokon BGP ans B3aumoneiictus ¢ RTA u OSPF nis B3auMoneiicTBus ¢ ocTalbHON YacThio
nomena. RTA e ucnonesyet nporokoin OSPF. RTB nepepacnpenenser BGP-mapupytsl B OSPF. C Touku 3penuss OSPF, RTB — 310
MapmpyTtusatop ASBR, o0bsABIsIOMII BHEIIHIE MapmIpyThL. B 3TOM citydae anpec mepecsulkn ycraHaBiuBaeTcs Ha 125.211.1.1, a e Ha
obpsaBiromui Mapmpytisarop (0.0.0.0) RTB. Dto mMeer cMBICH, Tak Kak IPOMagaeT HeoOXOIMMOCTh B IOMOJTHUTENEHOM nepexone. BaxHo
MOMHHTB, YTO MapIIpyTu3aTops! BHyTpu qoMeHa OSPF moimkHBI IMETh BO3MOXKHOCTB TOCTHYH ajgpeca nepecsurku dyepe3 OSPF, aTo0s
MOMECTHTH BHEIITHNE MapIIpyTsl B Tabnumy Mapmpytu3anuu IP. Ecii agpec mepechuTky JOCTUTaeTCst 4epe3 ApyTroif MPOTOKOJ HIH HEAOCTYIICH,
BHEIITHUE 3aIHCH OyAyT B 0a3e NaHHBIX, HO HE B TAOIHIIE MapIIPyTH3AIIUH.

Hpyras cutyanus umeer mecto ciydae, ecini RTB u RTC sBnsitores mapuipytuzaropamu ASBR (RTC Taxoke ucnonb3yer npotokon BGP ms
B3aumozericTus ¢ RTA). B Takoif curyarmu, Ast ycTpaHeHHs TyOJIHMPOBaHUS yCUITUA, OMH U3 IBYX MapLIPyTH3aTOPOB HE OYIUT OOBSBIATH
(cOpocut) BHeNTHHE MapIIpyThl. Bynet BBIOpaH MapiipyTu3arop ¢ HauboipmmM 3HaueHneM RID.

IToanas 0a3a JaHHBIX

W HakoHeI MBI IPHBOAUM PAacIIedaTKy MOTHOH 0a3bl JaHHBIX B Ka9eCTBE ypoka. Temeps BB MOXKETe OOBSACHUTD 3HAYCHHE KaXKIOH 3aMUCH H
HOHSATh, YTO UMEHHO IIPOUCXOAMUT:

RTC#show ip ospf database router

OSPF Router with ID (203.250.15.67) (Process ID 10)



Router Link States (Area 1)

LS age: 926
Options: (No TOS-capability)
LS Type: Router Links
Link State ID: 203.250.15.67
Advertising Router: 203.250.15.67
LS Seq Number: 80000035
Checksum: 0x573F
Length: 48
Area Border Router
Number of Links: 2
Link connected to: another Router (point-to-point)
(Link ID) Neighboring Router ID: 203.250.16.130
(Link Data) Router Interface address: 203.250.15.1
Number of TOS metrics: O
TOS 0 Metrics: 64

Link connected to: a Stub Network
(Link ID) Network/subnet number: 203.250.15.0
(Link Data) Network Mask: 255.255.255.192
Number of TOS metrics: O
TOS 0 Metrics: 64

Routing Bit Set on this LSA
LS age: 958

Options: (No TOS-capability)
LS Type: Router Links

Link State ID: 203.250.16.130
Advertising Router: 203.250.16.130
LS Seq Number: 80000038
Checksum: 0xDA76

Length: 48

AS Boundary Router

Number of Links: 2

Link connected to: another Router (point-to-point)
(Link ID) Neighboring Router ID: 203.250.15.67
(Link Data) Router Interface address: 203.250.15.2
Number of TOS metrics: O

TOS 0 Metrics: 64

Link connected to: a Stub Network
(Link ID) Network/subnet number: 203.250.15.0
(Link Data) Network Mask: 255.255.255.192
Number of TOS metrics: O
TOS 0 Metrics: 64

Router Link States (Area 0)

Routing Bit Set on this LSA
LS age: 1107

Options: (No TOS-capability)
LS Type: Router Links

Link State ID: 203.250.13.41
Advertising Router: 203.250.13.41
LS Seq Number: 8000002A
Checksum: 0xCOBO

Length: 60
AS Boundary Router

Number of Links: 3

Link connected to: a Stub Network
(Link ID) Network/subnet number: 203.250.13.41
(Link Data) Network Mask: 255.255.255.255
Number of TOS metrics: O
TOS 0 Metrics: 1

Link connected to: a Stub Network
(Link ID) Network/subnet number: 203.250.15.192
(Link Data) Network Mask: 255.255.255.192
Number of TOS metrics: O
TOS 0 Metrics: 10

Link connected to: a Transit Network
(Link ID) Designated Router address: 203.250.15.68
(Link Data) Router Interface address: 203.250.15.68
Number of TOS metrics: O
TOS 0 Metrics: 10

LS age: 1575

Options: (No TOS-capability)

LS Type: Router Links

Link State ID: 203.250.15.67
Advertising Router: 203.250.15.67



LS Seqg Number: 80000028
Checksum: 0x5666
Length: 36

Area Border Router
Number of Links: 1

Link connected to: a Transit Network
(Link ID) Designated Router address: 203.250.15.68
(Link Data) Router Interface address: 203.250.15.67
Number of TOS metrics: 0
TOS 0 Metrics: 10

RTC#show ip ospf database network
OSPF Router with ID (203.250.15.67) (Process ID 10)
Net Link States (Area 0)

Routing Bit Set on this LSA

LS age: 1725

Options: (No TOS-capability)

LS Type: Network Links

Link State ID: 203.250.15.68 (address of Designated Router)

Advertising Router: 203.250.13.41

LS Seqg Number: 80000026

Checksum: 0x6CDA

Length: 32

Network Mask: 255.255.255.192
Attached Router: 203.250.13.41
Attached Router: 203.250.15.67

RTC#show ip ospf database summary
OSPF Router with ID (203.250.15.67) (Process ID 10)
Summary Net Link States (Area 1)

LS age: 8

Options: (No TOS-capability)

LS Type: Summary Links (Network)

Link State ID: 203.250.13.41 (summary Network Number)
Advertising Router: 203.250.15.67

LS Seqg Number: 80000029

Checksum: 0x42D1

Length: 28

Network Mask: 255.255.255.255 TOS: 0 Metric: 11

LS age: 26

Options: (No TOS-capability)

LS Type: Summary Links (Network)

Link State ID: 203.250.15.64 (summary Network Number)
Advertising Router: 203.250.15.67

LS Seq Number: 80000030

Checksum: 0xB182

Length: 28

Network Mask: 255.255.255.192 TOS: O Metric: 10

LS age: 47

Options: (No TOS-capability)

LS Type: Summary Links (Network)

Link State ID: 203.250.15.192 (summary Network Number)
Advertising Router: 203.250.15.67

LS Seqg Number: 80000029

Checksum: 0x1F91

Length: 28

Network Mask: 255.255.255.192 TOS: 0 Metric: 20

Summary Net Link States (Area 0)

LS age: 66

Options: (No TOS-capability)

LS Type: Summary Links (Network)

Link State ID: 203.250.15.0 (summary Network Number)
Advertising Router: 203.250.15.67

LS Seq Number: 80000025

Checksum: 0x68E0

Length: 28

Network Mask: 255.255.255.192 TOS: 0 Metric: 64

RTC#show ip ospf asbr-summary
OSPF Router with ID (203.250.15.67) (Process ID 10)
Summary ASB Link States (Area 0)

LS age: 576



Options: (No TOS-capability)

LS Type: Summary Links (AS Boundary Router)

Link State ID: 203.250.16.130 (AS Boundary Router address)
Advertising Router: 203.250.15.67

LS Seq Number: 80000024

Checksum: 0xB3D2

Length: 28

Network Mask: 0.0.0.0 TOS: 0 Metric: 64

RTC#show ip ospf database external
OSPF Router with ID (203.250.15.67) (Process ID 10)
AS External Link States

Routing Bit Set on this LSA
LS age: 305
Options: (No TOS-capability)
LS Type: AS External Link
Link State ID: 0.0.0.0 (External Network Number)
Advertising Router: 203.250.16.130
LS Seqg Number: 80000001
Checksum: 0x98CE
Length: 36
Network Mask: 0.0.0.0
Metric Type: 2 (Larger than any link state path)
TOS: O
Metric: 10
Forward Address: 0.0.0.0
External Route Tag: 10

Routing Bit Set on this LSA
LS age: 653
Options: (No TOS-capability)
LS Type: AS External Link
Link State ID: 203.250.16.128 (External Network Number)
Advertising Router: 203.250.16.130
LS Seq Number: 80000024
Checksum: O0x4FEG6
Length: 36
Network Mask: 255.255.255.192
Metric Type: 2 (Larger than any link state path)
TOS: O
Metric: 10
Forward Address: 0.0.0.0
External Route Tag: 0

Ipunoxenue B. OSPF u myabTHaapecnas paccouika IP

OSPF ucnonp3yer MyJabTHaPECHYIO pacchulky [P 1iist oOMeHa makeTaMu MPUBETCTBUS M OOHOBJICHHH COCTOSHHMS KaHaua. Anpeca
MyJIbTHAIPECHOH pacchUiku [P peanuzyroTcs ¢ moMolbo agpecos kinacca D. Aapec knacca D Bxonut B nuana3on ot 224.0.0.0 no
239.255.255.255.

Class D addressing
0 51

EBEE

HexkoTopsie ocobrle afipeca MyIbTHAAPECHOH pacchlIKH 3ape3epBrpoBansl 11t OSPF:

e 224.0.0.5: Bce mapmpytuzaropsl OSPF nomkHbBI HMETh BO3MOXHOCTH I€pEIaBaTh JaHHBIE M0 3TOMY aapecy U MPOCIyIINBATh €To.

e 224.0.0.5: Bee mapmpytusatopsl DR 1 BDR 10/mKHBI HMETh BO3MOKHOCTB ITEpelaBaTh JaHHBIC IO TOMY aapecy U MPOCITyIIHBATh €To.

CorocTaBieHHe agpecoB MHOroaapecHoit pacchuiku [P 1 MAC-aqpecoB BBIMOIHACTCS MO CIACAYIOMEMY NPaBHITY:



Jst ceteit ¢ MHOXKECTBEHHBIM TOCTYIIOM, KOTOPBIE MOJICPKUBAOT MHOT03IPECHBIC PACCHUIKH, HCHONB3yeTcs Miaiue 23 6uta [P-agpeca kak
mianmue 6utel MAC-anpeca maoroaapecHoi pacceiiku 01-005E-00-00- 00. Hanpumep:

e 224.0.0.5 comocrasisercsa 01-00-5E-00-00-05

e 224.0.0.6 comocrasisiercsa 01-00-5E-00-00-06

OSPF ucnonp3yeT NIMpoKoBemaTeIbHYI0 pacchulky aiist cererd Token Ring.

Ipuioxenue C. Macku noaceru nepemMenHoi bl (VLSM)

Tabnuna nmpeoOpa3oBaHus ABOMYHOTO CYHCICHUS B JIECATHYHOE!

0000 0001 0010 0011 0100 0101 0110 0111

0 0000 16 0000 32 |0000 48 |0000 64 0000 80 0000 96 |0000 112 0000

1 0001 17 0001 33 |0001 49 |0001 65 0001 81 |0001 |97 |0001 1130001

2 0010 18 |0010 34 0010 50 0010 66 0010 |82 |0010 98 |0010 114 0010

3 /001119 |0011 |35 (0011 |51 001167 |0011 |83 (0011 99 0011 115/0011

4 0100 20 010036 |0100 |52 |0100 68 0100 84 0100 1000100 116 0100

5 010121 |0101 |37 |0101 |53 0101 69 |0101 85 |0101 101 0101 117 0101

6 011022 |0110 |38 |0110 |54 011070 |0110 |86 (0110 102 0110 118 0110

7 |0111/23 011139 0111 55 (0111 |71 |O111 87 (0111103 0111 1190111

8 /100024 |1000 40 |1000 |56 1000 72 |1000 88 |1000 104 1000 120 1000

9 100125 |1001 41 |1001 |57 100173 |1001 89 |1001 105 1001 121 1001

10 /1010 26 |1010 42 /101058 [1010|74 101090 |1010 106 1010122 1010

11 101127 |1011 43 |1011 |59 |1011 75 101191 |1011|107 1011 1231011

12 /1100 28 |1100 44 1100 60 1100|76 110092 |1100 108 1100 124 1100

13 1101 /29 |1101 45 /1101 61 |1101|77 |1101|93 |1101 109 1101 125 1101



14 1110 30 111046 |1110 |62 |1110 78 1110 /94 1110|110 1110 126 1110

15 |1111 /31 (1111 47 |1111 /63 111179 |1111 95 |1111 111 1111|127 1111

1000 1001 1010 1011 1100 1101 1110 1111

128 /0000 144 10000 160 0000 176 0000 192 0000 208 0000 224 0000 240 0000

129 10001 1450001 (161 |0001 177 0001 193 0001 209 0001 |225 0001 241 0001

130 0010 /146 10010 162 {0010 |178 0010 194 0010 210 0010|226 0010 242 0010

131 /0011 147 0011 163 0011 179 0011 195|0011 2110011 227 0011 243 0011

132 /0100 148 10100 164 {0100 | 180 0100 196 0100 212 0100 228 0100 244 0100

133 /0101 /149 0101 /1650101 181 0101 197 |0101 213 0101 229 0101 2450101

134 /0110 150 0110 166 0110182 0110|198 0110|214 0110 2300110246 0110

135 /0111 /1510111 167 0111 |183 |0111 199 0111 2150111 |231 0111 |247 0111

136 11000 | 1521000 168 | 1000 | 184 1000 200 1000 216 1000 232 1000 248 1000

1371001 153 1001 /169 |1001 185 1001 201 1001 217 1001 |233 |1001 |249 1001

138 /11010 /154 /1010 170 1010 /186 1010 {202 1010 |218 |1010 234 {1010 250 1010

139 /1011 /1551011 171 /1011 /187 1011 |203 1011 {219 |1011 235 |1011 |251 1011

140 1100 156 1100172 |1100 188 1100 204 1100 220 1100 236 1100 2521100

1411101 /157 /1101 /173 /1101 |189 /1101 |205|1101 221 |1101 237 /1101 |253 1101

142 /1110 /158 1110174 |1110 |190 1110 206 | 1110 222 1110|238 |1110 254 1110

143 1111 159 1111 1751111 191 1111|207 |1111 223 |1111 239 1111 2551111

I/I,HCH, JieXKalas B OCHOBE MaCOK HepeMCHHOﬁ JJIAHBI, IIPEJOCTABJICHUC Ooupleii THOKOCTH IIpy pa3gCJICHNU OCHOBHOM CETH Ha HECKOJIbKO
nojiceTen IpHu COXpaHCHHUU NNPUEMIIEMOI'0 YUCJIa XOCTOB B Kax10# moacetu. bes VLSM OJHY MAacCKy IIOACCTHU MOXXHO MPUMEHATH TOJBKO K
OCHOBHOM CeTH. DTO MNPUBCACT K OTPAHNYCHHUIO YK CJIa XOCTOB B 3aBUCHUMOCTH OT HeO6XO}1HMOl"O yucna nojcereid. Eciim Mbl Bo3bMeM Macky,
06CCH6‘{I/IBEI}OH.IyIO J0CTAaTOYHOEC KOJIMYECCTBO HOHCCTeﬁ, TO HE CMOJKEM BEIACIUTE JOCTATOYHOE KOJMYECTBO XOCTOB JJI KaXKI0H MOACETH. JTO



OTHOCHUTCA M K XOCTaM. Macxa, O6CCH€'~II/IBa}OLLla}I J0CTaTOYHOEC KOJIHNYCCTBO XOCTOB, HC IMPEAOCTABIIACT JOCTATOYHO IIPOCTPAaHCTBA AJIA IOACCTH.

[Ipenmonoxum, uto cet 192.214.11.0 Ha3zHaueH kinacc C. Heo6xoanmo pa3aenuTs 3Ty ceTh Ha Tpu nojceT co 100 xocramMu B 0JTHOW MOJICETH U
50 xocTaMu B IBYX Ipyrux. Ecnu He yunteiBaTh KoHeuHble 3HadeHus 0 u 255, Teopetndecku foctynHo 256 anpecos (192.214.11.0 -
192.214.11.255). Ho 3T0 Hemb3s peanm3oBaTh 6e3 VLSM.

64 hosts

192213108 T g N

128hosts

E4
64 hosts

MOKHO HCITOJIE30BaTh MHOKECTBO MAaCcOK IoACETH, OJHAKO HCO6XO)II/IMO NIOMHUTDB, YTO MACKa JOJDKHA UMETh HECIIPCPBIBHYIO
IOoCJICA0OBATCIIbHOCTE CAUHUIL B JIeBOI IpymnIie, BCC OCTAJIbHbIC OUTHI JOJIDKHBI OBITH PaBHBI HYJIIO.

-252 (1111 1100) The address space is divided into 64.
-248 (1111 1000) The address space is divided into 32.
-240 (1111 0000) The address space is divided into 16.
-224 (1110 0000) The address space is divided into 8.
-192 (1100 0000) The address space is divided into 4.
-128 (1000 0000) The address space is divided into 2.

be3 VLSM y Hac ecTh BBIOOp, HCIIOIB30BaTh Macky 255.255.255.128 u pa3nenuts agpeca Ha aBe MoAceTH ¢ 128 XocTaMu Kaxaas Wil MacKy
255.255.255.192 u pa3nenuTh aipecHOe MPOCTPAHCTBO HA YETHIPE MOJACETH ¢ 64 X0cTaMH Kaxaast. ITO He YIOBICTBOPAET TPEOOBAHUSM.
Hcnonp3yst HECKOIBKO MAaCOK, MOJKHO HMCITOJIb30BaTh MAacKy 128 /i mepBoi rpyIsl aApecoB U MPUCBOUTH BTOPO rpymIe ajapecos Macky 192.
B Tabnmie HIDKe MOKa3aHO COOTBETCTBYIOMIEE pa3JielieHHe alpeCHOTO IIPOCTPAHCTRA.

VLSM

1238 addreszes  ED
{roagh 255.255.255.128)

64 addresses (E3 &4 addresses (B4
(rnask 255.255 7551990 (mask 255 355 755.102)

Bynsre BHUMaTEIBHBI IpH BEIAEIEHHH [P-anpecoB mrst kaxk ol macku. HazHaums [P-anpec MapmpyTH3aTopy WM XOCTy, BB HA3HAYHUTE BCIO
IIOJICETh COOTBETCTBYIOLIEMY cerMeHTy. Hanpumep, pu HazHauenuu anpeca 192.214.11.10 255.255.255.128 quisa E2, Bech quana3oH aipecos OT
192.214.11.0 no 192.214.11.127 6ynet ucnonb3oBatbest E2. AHanorundHo, mpu Ha3HadeHun aapeca 192.214.11.160 255.255.255.128 cermenrty
E2, Becy nmama3on agpecos ot 192.214.11.128 o 192.214.11.255 GyzmeT ncIonb30BaThCS 3TUM ceTMEHTOM E2.

Hwxe npuBOAXTCS MILTIOCTPALIUS TOTO, KaK MapIIPyTU3aTOp OyJeT HHTEPIPETUPOBATh 9TH aapeca. [IToMHUTE, YTO IPU UCIOIb30BAaHUN MACKH,
OTIIMYHOH OT €CTECTBEHHOU, HAIIPUMEp MPH UCIIOJIb30BAHUU MOJICETH, MAPLIPYTU3aTOP MOXKET B JII0OOOI MOMEHT BbIIATh COOOIIEHHUE O
Henosazake, eciau [P-agpec u Macka 1aayT B pe3ysibTaTe HyJIEBYIO MOACETh. UTOOBI peIuTh 3Ty NpodiaeMy, UCIIoNb3yiiTe KoMaHy ip subnet-zero
Ha MapLIpyTU3aTope.

RTA#

ip subnet-zero

interface Ethernet2

ip address 192.214.11.10 255.255.255.128
interface Ethernet3

ip address 192.214.11.160 255.255.255.192
interface Ethernet4

ip address 192.214.11.226 255.255.255.192

RTA# show ip route connected

192.214.11.0 is variably subnetted, 3 subnets, 2 masks
C 192.214.11.0 255.255.255.128 is directly connected, Ethernet2
C 192.214.11.128 255.255.255.192 is directly connected, Ethernet3
C 192.214.11.192 255.255.255.192 is directly connected, Ethernet4
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