FnABA 10

Peanunsauuna nportokona
EIGRP onsa IPv4

[TpuHuMast Bo BHUMaHUe, YTO IIPMBEICHHAsI BhIIIE T1aBa IMOCBSIIeHA NCKIIOUUTEIBHO
KOHIIEIIIMSIM paclIMPEeHHOIo IPOTOKOIa MaplIpyTyu3aluuu BHyTpeHHero 1uio3a (EIGRP),
JlaHHasI TJ1aBa pacCMaTpUMBAET JeTalu ero pabotsl Ha Mapiipyrusatope Cisco.

3aech paccMaTpMBaeTCsl MHOXECTBO MapaMeTpoB HacTpoiiku npotokojia EIGRP, Ha-
yrHas ¢ PyHIaMEeHTaIbHBIX, a 3aTeM — 0oJiee KOHKPETHEIE 3aJa4l, HallpuMep HacTpOMKa
OayaHCHMPOBKM HArpy3KHM HEpaBHOI METPHKHU, a TAKXKE aBTOMAaTHYECKOE CyMMHPOBAHMUE,
KOTOpOe, UMesI TPOMKOE Ha3BaHUeE, SIBJISIETCS CETOMHS IO OOJIBIIIE YacTh 00JIACThIO TT0-
TEHLIMAJIbHBIX MPOOJIEM.

B sT0i4 m1aBe yepeayloTcst onMcaHue KOMaH I KOH(GUTYPallM U COOTBETCTBYIOIINX KO-
MaH[ TTPOBEPKU pabOTHI HACTPOSHHOTO CpeACTBa. B yacTHOCTH, 31€Ch 3aTparnBaeTcs TeMa
ITOMCKa ONTUMAJIBHOTO ¥ aHOHCHPYEMOTO PACCTOSHMI, a TAKXKE Pe3ePBHOTO U OIITUMAJTh-
HOTO MapIIpyTOB.

B aTou rnaBe paccMaTpuBaroTcAa criegyrouime 3K3aMeHauMoOHHble TeMbl

2.0. TexHonornm mMapLpyTusaumm

2.6. Hactporika, npoBepka, NOUCK 1 YyCTpaHeHne HemcnpaBHOCTEN NpOTOKoNa
EIGRP ans IPv4 (uckntoyas ayteHTudmkaumio, punstpauuio, py4Hoe
CyMMWpOBaHue, nepepacnpeaeneHme n Tynukn)
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320 Yacrts IlI. MpoTokonbl MapwpyTusauum IPv4

OCHOBHbIE TeMbl

Ba3oBas HacTponka n npoBepka nporokona EIGRP

JaHHBIA pa3mesl HAUMHAETCS ¢ OOCYKIeHUSI HanOoJjiee TMOIYJISIPHBIX 3JIEMEHTOB KOH-
¢urypaunm nporokona EIGRP. Kak o0blYHO B 3TOi KHMTE, pa3iaes HadYMHAeTCs ¢ TeM
10 HaCTPOIKE 1 MPOIOJIKAETCSI TeMaMU I10 IIPOBEPKE.

HacTtpouka npotokona EIGRP

Hacrpoiika mnporokona EIGRP oyeHb moxoxka Ha HacTpoliky Tmporokona OSPE
KoManma router eigrp paspelliaeT ero NnpuMeHeHWe U TePEeBOIUT MOJIb30BATENS B pe-
xuM KoHpurypauuu EIGRP, rie HacTpauBaeTcsl OfHA WA HECKOJIBKO KOMaH network.
J7151 KaXIoTO COOTBETCTBYIONIETO KOMaH e network nHtepdeiica mporokon EIGRP mbi-
TaeTcs 0OHAPYKMBATh COCEIE 1 AHOHCUPOBAThH MOJCETh, MOJKIIOUYEHHYIO K TaHHOMY WH-
Tepodeiicy.

Hwuxe nepeuricieHbl OCHOBHBIE 3Talbl HACTPOMKKM MapuIpyTU3aTOpa.

Hact- .
o) 1locaenosarensnocts HacTpoiiku nporokona EIGRP

Oran 1 Hcnonb3yiiTe rmobaNbHyI0 KOMaHIy router eigrp HOMep aBTOHOMHOM
cucTeMsl IS TIepexona B pexkuM KoHdurypaunun EIGRP n 3amanust Homepa
aBToHoMHOI cucteMbl EIGRP (Homepa ASN)

Dran 2 YKaxXuTe OOHY WX HECKOJIBKO KOMaHA network IP-ampec [ma 6JIOH MacCKmM]
B peXnMe KOH(PUTYPUPOBAHUS MapIIPyTA3aTOpa. DT KOMAHIbI BKITIOYAIOT
npotokosn EIGRP na untepdeiicax, anpeca KOTOPBIX MOMAAAIOT B YKa3aHHBIN
VMM JUaIa3oH, U J00aBJISIOT COOTBETCTBYIOIIME CETU B OOHOBJICHUS
MapuIpyTHO# nHpopMaLuu

Oran 3 (Heobsi3aTenpHO.) Mcmonb3yst mogKoMaHIy MapiipyTu3aropa eigrp router-

id sHaveHme HETIOCPEACTBEHHO YCTAHOBUTE MICHTU(PHKATOP MapIIpyTU3aToOpa
EIGRP (RID)

Oran4 (Heobs3aTenbHbIil.) Mcrionb3yst mogkoMaHabl mHTepdeiica ip interval
hello eigrp HOoMep aBTOHOMHOV cuCTeMel TayvmMep W ip hold-time
eigrp HoMEp aBTOHOMHOJ cuCTeMsl TariMep, U3MeHuTe Taiimepsl Hello
u Hold unrepdeiica

Aran 5 (Heobs3aTenpHo.) Mcnonb3ys mogkoMaHasl nHTepdeiica bandwidth
3HaveHme U delay 3HadyeHme, MOXHO 3a1aTh ITUPUHY ITOJIOCHI IIPOITYCKAHNUSI
M 3aJePKKY, YTOOBI ITOBJIMSITh HA PE3YJIbTAT BbIYMCICHUS METPUKI

Dran 6 (HeobGs3aTenpHo.) Mcmonb3ys MOAKOMaHIE MaplIpyTH3aTopa maximum-paths
yycyio M variance MHOXUTEJb, MOXHO 3aIaTh ITOAIEPKKY HECKOJBKIX
MapIIpPyTOB PaBHOM CTOMMOCTH

Oran 7 (Heobs3aTenbHo.) Mcnonb3ys MogKoMaHIy MaplIpyTu3aTopa auto—summary,
pa3pelrmnTe aBTOMaTHIECKOe CYMMHUPOBaHE MapIIPYTOB B TPaHMIIAX KJIACCOBBIX
cereit IPv4

C npumepa 10.1 HaunHaeTcs 00CyKAeHUE KOH(MUTYpaLMU C CaMO MPOCTO U3 BO3MOX-

HbIX KoHbUrypanuit mpotokoia EIGRP. B 3Toit KoHdurypanum ucrnoab3yercss MaKCUMyM
CTaHAAPTHBIX 3HAYEHUI, HO OHA JefcTBUTENbHO pa3petnaeT mpotokon EIGRP Ha kaxmgom
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Mnaea 10. Peanusauus npotokona EIGRP ansa IPv4 321

nHTepdeiice Bcex MaplIpyTU3aTOPOB, MpeacTaBiaeHHbIX Ha puc. 10.1. Bce Tpu mapipytu-
3aTopa MOTYT MCIIOJIb30BaTh OMMHAKOBYIO KOHMUIYpaLMIO TOJIbKO MPU IBYX 00sI3aTeIbHBIX
KOMaHJIaX Ha KaxkJIOM MapIIpyTH3aTope.

Mopcetb 10.1.3.0

GO/0|

S 50/0/0 Moacers 10.1.5.0 S0/0/1 e
GO/O| G0/0|

Mopcets 10.1.1.0 Moacets 10.1.2.0

Puc. 10.1. Cxema cemu 0asa npumepog nacmpoiiku npomokona EIGRP

Mpumep 10.1. Hactponka koHdurypauum EIGRP Ha Bcex Tpex
mapLupyTusaTopax puc. 10.1

router eigrp 1
network 10.0.0.0

B ar1oit mpocToit KOHGUTYpaIuy UCTIOIB3YIOTCS TOJIBKO JBa TapaMeTpa, BEIOMpaeMbIX
CETEeBBIM MHXEHEPOM: HOMEp aBTOHOMHOM CUCTEMBI I HOMEP KJIACCOBBIN CETH B KOMaH/Ie
network.

®akTnueckuii Homep ASN He UMeeT 3HaueHMSsI, HO BCe MapILIPYTU3aTOPhI JOJIKHBI UC-
MOJIb30BaTh B KOMaHJEe router eigrp oAMHaKoBoe 3HaueHUe HoMepa ASN. B naHHOM
MpUMepe BCE OHU HMCMOJIb3YIOT KOMaHAy router eigrp 1. (MapuipyTu3aTophbl, UCHOJIb-
3ytouiue pa3Hbie Homepa ASN, He ctaHyT cocensiMu EIGRP.) lnana3zoH 10MyCTUMBIX HO-
MepoB ASN, ot 1 mo 65 535, coBmagaeTr ¢ Auana3’oHOM JOIYCTUMBIX WAESHTU(PUKATOPOB
Impoliecca B KOMaHzIe router ospf.

Komannel EIGRP network momyckalooT aBe pa3HOBUIHOCTA CUHTAaKCHCA: OJWH C IlIa-
0JJ0HOM MacCKU B KOHIIE M OJUH 03 Hero, Kak mokaszaHo B mpuMepe 10.1 (KkomaHIa network
10.0.0.0). be3 1mabaoHa Macky 3Ta KOMaH/a JOJKHA BBIBECTU KJIACCOBYIO CETh (HOMED
cetu kiaacca A, B win C). bynyun BeAeHHOM, 3Ta KOMaHIa yKa3biBaeT MaplLIpyTU3aTOPy
cenaTh Cleaylolee:

B HaiiTu cOOCTBEHHBIE MHTEPdEICHI ¢ agpecaMu B 3TOM KJIACCOBOM CETH;

B paszpewmuTs potokoa EIGRP Ha aTux unrepdeiicax.
Bynyuu paspemieHHbIM, TpoToKoa EIGRP HaunHaeT aHOHCUPOBATh MOACETH, MOIKITIO-
YyeHHbIe K uHTepdeiicam. OH HauMHaeT TakxKe pacchlaaTh coobiueHus “Hello” u mpociy-

HIMBAaThb UX, IbITAACh YCTAHOBUTL COCCACKHUE OTHOILICHUA C APYIT'MMUH MaplIpyTu3aTopamMmn
EIGRP.
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BHUMAHME!

HMHTepecHo, HO Ha peaibHbIX MapllIpyTU3aTopax MoxHO BBecTu koMaHay EIGRP network momep
Y MCIIOJIb30BaTh pa3ie/isieMoe TOUKaMU AeCATUYHOE YKCIIO0, He SIBJISAIONICeCs] HOMEPOM KJIACCOBOM
cetu. B aTom ciydae onepanmonHas cucreMa 10S He BbIgacT coo0ieHust 06 oInoKe, OMHAKO N3Me-
HUT BBEICHHBIN HOMEp TaK, YTOOBI OH CTaJl HOMEPOM MCITOJIB3yeMOoil KitlaccoBoi ceTn. Hampumep,
onepauoHHas cucreMa [0S uaMeHUT KoMaHay network 10.1.1.1 Hanetwork 10.0.0.0.

HacTtponka npotokona EIGRP ¢ ncnonbsoBaHuem wabrnoHa Macku

Komanna EIGRP network 6e3 mabjioHa Macku, Kak mokasaHo B npumepe 10.1, mo-
KET JeJlaTh MMEHHO TO, YTO XOUeT MHXEHep, HO 3TOTO MOXET 0Ka3aThCsl HEIOCTaTOYHO.
Hanpumep, naxeHep xoueT paspemmmTh nporokon EIGRP nHa unTtepdeiice G0/0, HO
He Ha uHTepdeiice GO0/1. IP-ampeca obomx mHTepdeiicoB MpUHamIEXKaT CeTH Kiacca A
10.0.0.0, a monkomanma EIGRP network 10.0.0.0 pacnpocTpaHmiach Obl Ha 00a MH-
Tepeiica, a He ToJbKO Ha MHTepdeiic GO/0.

OnepamonHas cucrema IOS mpenmocraBiaser BTopyio Bepcuto koMaHiabl EIGRP
network, TMO3BOJISIIONIYIO MCITOJIB30BaTh IIA0JOH MacKM, YTOObI WHXXKEHEP MOT TOYHO
YCTaHOBUTH NpaBWIbHOE 3HaueHue [P-aapeca mHTepdeiica. B naHHOM ciyyae KoMaHIa
network J0JDKHA MCIIONB30BaTh HE HOMEp KJIacCOBOii cetu, a IP-aapec u 111a010H MacKu,
Kak B crmcke ympasieHus noctyrnoMm (ACL). Jloruka Ta ke, 4TO M y ampeca ¢ IabJI0OHOM
macku B criucke ACL wnm y aapeca u macku B Komanae OSPF network, obcyxxnaemoii
B riaBe 8. (Eciu Bbl He 3HaeTe moApoOHOCTel o 1adsoHax Macku cruckoB ACL, obpatu-
Tech K Iiase 16.)

Bepuemcsa k puc. 10.1. V¥V mapupytuzaropa R3 ects IP-agpeca B Tpex moacetsix:
10.1.3.0/24, 10.1.4.0/24 u 10.1.6.0/24. ITpumep 10.2 n1eMOHCTPUPYET AOIOIHUTEIBHYIO
koHpurypammio EIGRP mna mapmpyruzatopa R3, mcnonb3ylomyio KoMaHIy network
IIJIS1 rarna3oHa aapecoB B KaXIOM M3 Tpex MOIKIIOUEHHBIX K Hemy TozaceTeit. [1pu macke
nojaceTy /24 Kaxpaas U3 KoMaHI network ucmoab3yeT maodsoH macku 0.0.0.255 ¢ mapa-
METPOM ajipeca uaeHTH(hUKaTOpa MOJACETH OMHOTO U3 MHTepdeiicoB MapuipyTn3atopa R3.

Mpumep 10.2. Ucnonb3oBaHue WabnoHa macku B KoHdurypauum EIGRP

R3 (config) # router eigrp 1

R3 (config-router)# network 10.1.3.0 0.0.0.255
R3 (config-router)# network 10.1.4.0 0.0.0.255
R3 (config-router)# network 10.1.6.0 0.0.0.255

B kauecTBe asibTepHaTHBBI MapuIpyTu3aTop R3 Mor 661 CHaOIUTh KaxIblii MHTEepderic
KoMaHJaaMu, ucnob3ytomumMu 1maodnaoH Macku 0.0.0.0 1 koukpeTHbI [P-anpec kaxaoro
uHTtepdeiica. Hampumep, komanaa network 10.1.3.3 0.0.0.0 cooTBeTCTBOBaj1a ObI
agpecy 10.1.3.3 mHTepdeiica LAN mapmpyrusaropa R3, paspemas nporokon EIGRP
Ha TOM OTHOM HHTepdeiice.

BHUMAHME!

IMporokon EIGRP mnst 1Pv4 momnep:xuBaeT aBa pa3HbIX CTUJIS HACTPOUKU: KAACCUHECKUL Pedcum
(classic mode), OH Xe pexcum asmoHoMHOU cucmembl (autonomous system mode), U umeHo8aHHblil
pexucum (named mode). B Kiiaccuueckom pexxume, KOTOPbI MOSIBUJICS MIEPBbIM, KOMaHIa router
eigrp ucnoabdyeT HoMep ASN. B uMeHOBaHHOM peXuMme KOMaHOa router eigrp cChbUIaeTcs
Ha uMs1, a He Ha Homep ASN, oTciona v TepMUH umenosanuwiii pexscum EIGRP. B manHoii riaBe 06-
CYK/1aeTCsl TOJIbKO KJIaCCUUECKUI PEeXXUM.

10 Cisco 2.indd 322 20.08.2018  21:59:09



maea 10. Peanusauusa npotokona EIGRP ans IPv4 323

MpoBepka oCHOBHbIX cpeacTB npoTtokona EIGRP

IMono6no nporoxkony OSPE nporokon EIGRP ucnonb3yer Tpu TaGIMIIbI, COOTBETCTBY-
I0IlI1e TPEM €TI0 IJIaBHBIM JIOTUYECKUM OJioKaM: mabauyy coceoHux ycmpoiicme (neighbor
table), mabauuyy monosoeuu (topology table) u mabauyy mapupymuzayuu I1Pv4 (IPv4 routing
table). OnHako npexae, yem npotokoa EIGRP gake mormnbiTaeTcss MOCTPOUTH 9TU TaOJIM-
1IIBI, oTtepalimoHHasI cucteMa 10S moKHa COeIMHUTD JIOTHKY KOH(UTYPALINH C JIOKATbHBI-
MM uHTepdeiicamu. Korma mporokos paspelieH Ha uHTepdeiice, MapIIpyTU3aTOP MOXET
HayaTh CO30aBaTh CBOU TPU TaOJIULIBL.

Jlanee paccMaTpuBalOTCSI 3TaIlbl IPOBEPKU padoyeii 0ObeAUHEHHON CETU, UCIIOJIb3Yy-
fouieit npotokoa EIGRP. Ha puc. 10.2, caesa, npencraBieH HaOoOp KOHUEMIMNA (CBEPXY
BHU3) CO CChUIKAMHU Ha pa3JIMyHble KOMaHIbl show cripaBa. [JlaqbHeHIe TeMbl CIeIyioT
TOM K€ MOCIIeA0BATEIbHOCTH.

BHUMAHME!

Bce mocnenyronime mpuMepsl MPOBEPKU COAEPKAT BBIBOA, IMOJYYEHHBI Ha MapLIpyTH3aTopax
puc. 10.1. Ha atoM pucyHke mapuipytu3aropbl R1 1 R2 ucnoabssyior kongurypauuio EIGRP u3
npumepa 10.1, a mapiupyruszatop R3 ucmosb3yer KOHGUIypaluio, MPeICTaBIEHHYIO B IIpUMe-
pe 10.2. Kpome Toro, o6patute BHUMaHKE, YTO BCe MapIIPyTH3aTOPHl UCITONb3YIOT THTAOUTOBBIC
uHTepdeiickl LAN, paboTaromue Ha ckopoct 100 MGUT/c, TTOCKOIBKY OHM COSTUHEHBI ¢ KOMMY-
TaTOpaMu; 3TOT (DAKT BIUSIET Ha METPUKHU B HEMAJIOM CTEIIECHU.

Kntoyesas pem KoHdurypaums show running-config
UEVIES  Komarapb
netw_f)rk show ip eigrp interfaces
*=---» PagpelleHHble show ip eigrp interfaces detail
RAbbbbht MHTEpPdEnChbI show ip eigrp interfaces T Homep
O6HapyxeHue show ip protocols
Hello

. show ip eigrp neighbors
e o Coceam show ip eigrp neighbors 11 Homep
' show ip protocols

; show ip eigrp topology
‘=12 Tononorus show ip eigrp topology nozcets/npegukc

! show ip eigrp topology | section noaceTsb

Bbluncnenne .
. show ip route

show ip route eigrp

show ip route wmacka noacetu

show ip route | section rozcets

REEEE = MapLupyTbi
Puc. 10.2. [Tymesodumenv no memam (creea) u komanoam npogepku (cnpasa)

Mouck nHrepdencoB ¢ paspeweHHbIM npoTtokonom EIGRP

B nepByto ouepenb, KaxkIblii MapIIpyTU3aTop AOJKEeH paspeiuTh npotokoa EIGRP
Ha COOTBETCTBYIOIIMX WMHTepdelicax. [Tpumep 10.3 HauuMHaeT mpoliecC MPOBEPKU KOH-
durypauuu ¢ nHTepdeiicoB MapIlIpyTU3aTopa, Ha KOTOphIX paspelieH nporokos EIGRP.
OmnepannonHast cucrema [0S npenocTaBisieT Tpu criocoda COCTaBJICHUST CITUCKA TAaKWX UH-
Tepdeiicos.
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B KomaHaa show running-config HO3BOJSET IIPOCMOTPETh KOHGMUTYPALIMIO TIPO-
tokojia EIGRP u untepdeiicoB. OHa mpUMEHSIIOT Ty K€ JIOTUKY JJIs1 CO3AaHUs CIIU-
cKa uHTepdeiicoB, Ha KOTOPBIX JOJDKEH ObITh padpelieH nmpotokoa EIGRP.

B KomaHpga show ip protocols BBIBOIUT KPATKYIO BepCcHio MHGOPMAIUK O KOH(MM-
rypauuu nporokosna EIGRP, mig co3ganusa cnvcka nHTep@eiicoB mMpuMeHsIeTcsT Ta
XK€ JIOTHKa.

B KoMaHaa show ip eigrp interfaces BBIBOOUT UHTepEChl MaplipyTu3aTopa,
Ha KOTOPBIX (hakTHIecKu paspenreH npotokon EIGRP.

W3 aTuX Tpex BO3MOXHOCTEN TOJIbKO KOMaHAa show ip eigrp interfaces MO3BO-
JISIET CO31aTh UCTUHHBIN CIIUCOK UHTEPDECOB, (PaKTUUECKN BHIOPAHHBIX MapIIpyTU3aTO-
poM. JIBe npyrrve KOMaHIbl I€MOHCTPUPYIOT KOH(MUTYpALMIO U MO3BOJISIIOT cliejaTh 000-
CHOBaHHO€ npeamojaoxeHue. (O6e BaxXHBI!)

KoManma show ip eigrp interfaces BRIBOOUT oaaepxuBamIue mpotokoa EIGRP
uHTepdeiichl HEMOCPEACTBEHHO U KPAaTKO, M0 OMHON cTpoKe Ha uHTepdeiic. Crucku Ko-
MaHJIbl show ip eigrp interfaces detail, HAaMPOTUB, OYEHD MOAPOOHBI, MH(POPMA-
uus 06 untepdeiice Bximodaer nHTepBaisl Hello 1 Hold, a Takxxe o Tom, pa3pelieHo jau
pazmenenue auamasoHa. [Ipumep 10.3 meMOHCTpHUpPYeT BBIBOI 00CMX KOMAaHI Ha MapIIIpy-
tuzarope R1.

Mpumep 10.3. NMouck nHtepdencoB ¢ paspeLieHHbIM
npotokonom EIGRP Ha mapwpyTusatope R1

R1# show ip eigrp interfaces
EIGRP-IPv4 Interfaces for AS(1)

Xmit Queue PeerQ Mean Pacing Time Multicast Pending
Interfac Peers Un/Reliable Un/Reliable SRTT Un/Reliable Flow Timer Routes
Gi0/0 0 0/0 0/0 0 0/0 0 0
Se0/0/0 1 0/0 0/0 2 0/16 50 0
Se0/0/1 1 0/0 0/0 1 0/15 50 0

R1# show ip eigrp interfaces detail S0/0/0
EIGRP-IPv4 Interfaces for AS(1)

Xmit Queue PeerQ Mean Pacing Time Multicast Pending
Interfac Peers Un/Reliable Un/Reliable SRTT Un/Reliable Flow Timer Routes
Se0/0/0 1 0/0 0/0 2 0/16 50 0

Hello-interval is 5, Hold-time is 15
Split-horizon is enabled
! CTPOKM NpOIyWeHH IJiS KPaTKOCTU

O6paTtuTe BHUMaHNE, YTO IepBasg KOMaHIa, show ip eigrp interfaces, BHIBOIWUT
Bce nHTepdeiick ¢ paspemieHHbIM ITpoTokonoM EIGRP, Ha koTopbie MapiipyTu3aTop B Ha-
cTositiee BpeMs nockutaeT coodieHus “Hello”, meitasick HaiiTu HOBBIX coceneil EIGRP.
Mapiupytuszarop R1 ¢ ogHoit monkoManaoil EIGRP network 10.0.0. 0 pa3pemiaer mpo-
tokos EIGRP Ha Bcex Tpex cBoux uHTepdericax (cormacHo puc. 10.1). Bropas komaHaa
BBIBOAUT OoJblIe MOAPOOHOCTEN 00 nHTepdelice, BKIoYas mapaMmeTpsl nHTepBaia Hello
JIOKaJIbHOTO MapIIPYTHU3aTOPa, BPEMEHU 3aACPKKHU U Pa3IeIeHUS TOPU3OHTA.

O6paTuTe TakXKe BHUMaHME Ha OTCYTCTBUE MH(MOpMaInu 00 mHTepdeiicax, Ha KOTOPBIX
He paspeieH npoTokos EIGRP. Hanmpumep, ecnu niporokon EIGRP He pa3penieH Ha uH-
tepdeiice S0/0/0, koMaHna show ip eigrp interfaces detail S0/0/0 ImpOCTO He
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BBIBEIIET O HEM MH(GOPMAIIMIO IO CTPOKOI1 3arojioBKOB. Kopoue roBops, BEIBOI KOMaHIbI
show ip eigrp interface omyckaeT UHTep¢eichl, Ha KOTOPBIX HE pa3pelleH MPOTOKOI
EIGRP.

Kpome Toro, obpaTtute BHUMaHUE, YTO KOMaHJa show ip eigrp interfaces.. He BbI-
BOIUT MHGOPMALINIO IJIST TACCUBHBIX MHTepdeiicoB. Kak M OTKPHITHIN IIPOTOKOJI ITOMCKA
repBoro kpat4daiiiero Mapuipyra (OSPF), mporokon EIGRP nognepxuBaeT mogkomMaHmy
passive-interface mmnm HOMep. DTa KOMaHIa ykasbiBaeT npotokoiry EIGRP He 00-
Hapy>XuBaTh U He (POPMUPOBATH COCEACKME OTHOLIEHMST Ha yKazaHHOM uHTepdeiice. Ho
npotokoj EIGRP Bce elie aHoHCHpyeT MOACeTH, MOIKIIOYEHHbIE K MHTepdECY.

Takum obGpa3oM, KoMaHIa show ip eigrp interfaces BBIBOOUT MH(MOpPMALIMIO
00 nHTepdeiicax ¢ pazpemreHHbIM npoTokosioM EIGRP, Ho He o0 maccuBHBIX MHTEpdeiicax
EIGRP.

JBa apyrux MeTona morcka uHTepdelicoB ¢ pasperneHHBIM mpoTokojoM EIGRP Tpe-
OYIOT MccienoBaHus KoHduUrypauuu 1 pasmbiiieHus o npasuiax EIGRP. B peaabHocTr
HauyMHAaIOT C KOMaHAbl show ip eigrp interfaces, HO Ha 3K3aMeHE MOXET ObITh JaHa
TOJBKO KOHMbUTYpallusl, WU 1aXe OHA He JaHa. B KkauecTBe ajlbTepHAaTUBBI KOMaHaa show
ip protocols BRIBOOUT MHOTO TonpoOHocTelt o mporokoie EIGRP, Bkiouas kparkoe
moBTopeHne Komana KoHburypanuu EIGRP network. ITpumep 10.4 meMOHCTPUPYET BBI-
BOJI 3TUX KOMaHJI Ha MapipytusaTtope R1.

Mpumep 10.4. Ucnonb3oBaHMe KOMaHAbl show ip protocols AN NOMy4YeHUs CNUCKA
uMHTepcencoB ¢ paspeLweHHbIM npoTtokonom EIGRP Ha mapwpyTusaTtope R1

R1# show ip protocols
*** IP Routing is NSF aware ***

Routing Protocol is "eigrp 1"
Outgoing update filter list for all interfaces is not set
Incoming update filter list for all interfaces is not set
Default networks flagged in outgoing updates
Default networks accepted from incoming updates
EIGRP-IPv4 Protocol for AS (1)
Metric weight K1=1, K2=0, K3=1, K4=0, K5=0
NSF-aware route hold timer is 240
Router-ID: 10.1.5.1
Topology : 0 (base)
Active Timer: 3 min
Distance: internal 90 external 170
Maximum path: 4
Maximum hopcount 100
Maximum metric variance 1
Automatic Summarization: disabled
Maximum path: 4
Routing for Networks:

10.0.0.0

Routing Information Sources:
Gateway Distance Last Update
10.1.4.3 90 00:22:32
10.1.5.2 90 00:22:32

Distance: internal 90 external 170
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Jng nmpocmotpa Kpatkoro roTopeHust KoHpurypaunn EIGRP obpatutech K KoHILy
npuMepa, HUXKe 3arojaoBka Routing for Networks. B maHHOM ciydae clieayroiiasi CTpo-
ka ykasbiBaeT agapec 10.0.0.0 — 3To mpsiMast cchlIKa Ha KOMaHAy KOHGUIypalluy network
10.0.0.0, npeactaBiaeHHyto B mpuMepe 10.1. 11 koHduUrypaluii, nCnoab3yloiux napa-
MeTp IabjI0Ha Macku, (popMaT HEMHOTO MHOM, 4eM IToKa3aHo B Impumepe 10.5, Toe neMoH-
cTpupyeTcsl (parMeHT BBIBOJA KOMAaHABI show ip protocols Ha Mapmpyru3atope R3.
Mapuipytusarop R3 ucrnonb3yer Tpu KOMaHAbl network, IpuBeaeHHBIE B mpuMepe 10.2.

SIEEED Mpumep 10.5. MpocMoTp 3aAaHHbIX KOMaHA network
e C NOMOLLLIO KOMaHAbl show ip protocols

R3# show ip protocols
! CTpOKM MOPOIyUEHH IJig KPaTKOCTU

Automatic Summarization: disabled
Maximum path: 4
Routing for Networks:
10.1.3.0/24
10.1.4.0/24
10.1.6.0/24
! CTPOKM MPOMNyHNEHH IJiS KPaTKOCTH

[ wHTeprpeTali 3HAYeHMS BBIICJEHHBIX CTPOK BBIBOJAA KOMAHABI show ip
protocols cieayeT BHITIOTHUTH HECKOJIBKO MaTeMaTUYECKUX BeIYUCIeHUI. Yuncaa B BbI-
BOIE UMEIOT (popMar /x (B JTaHHOM citydae — /24). BTo mabIoH MaCKH ¢ x IBOMYHBIX 0, MIn
B naHHoM ciydae — 0.0.0.255.

3aBepliiasi pacCMOTpeHNe KOMaHbl show ip protocols, YIETUM MUHYTY HEKOTOPBIM
netassiM ee BbiBoga B mpuMepe 10.5. HanmpumMep, oHa BBIBOIUT UACHTU(MUKATOP Maplipy-
tu3aropa EIGRP (RID), kortopeim y mapiipytusaropa R1 ssasiercsa 10.1.5.1. ITporokon
EIGRP peszepBupyert cBoii RID TouHO Tak xe, kak u mpotokon OSPE Ha ocHoBaHuu cie-
JTYIOIIIETO.

Knioyesas
IIpaBuna Beioopa npotokosioMm EIGRP unentudukaropa mapmpyruzaropa

1. 3nauenue, 3agaHHoe nogkoMaHnoit EIGRP eigrp router-id wmomep.

2. HauGonpmmii [P-agpec paboTaroliero retieBoro nHrepdeiica Ha MOMEHT HavaJia
nporniecca EIGRP.

3. HawmbGonwmuit IP-agpec He meTyieBoro MHTepdeiica Ha MOMEHT Hadaja Ipoiiecca
EIGRP.

EnmHCcTBeHHOE pasnnyre mo cpaBHeHUIO ¢ mpotokojioM OSPF B ToM, uTo maecHTH M-
katop RID EIGRP 3amaercs momkoMaHmoi MapuipyTu3aTopa eigrp router-id smave-
Hre, Toraa Kak npotokos OSPF ucnonb3yer nogkoMaHay router-id sraveHme.

OTo6paxeHue coctosaHua cocegen EIGRP

Kaxk Tonbpko MapipyrusaTtop paspeiaeT mporokoi EIGRP na untepgeiice, oH reitaeT-
¢Sl OOHAPYXXUTh COCEAHUE MapIIPYTHU3aTOpkl, mpocayinBas coodieHusi EIGRP “Hello”.
Ecnu nBa cocenHux MapuipyTtusaTopa cisliar cooodmieHus “Hells” onuH oT 1pyroro u co-
OTBETCTBYIOT 00513aTEIbHBIM ITapaMeTpaM, OHU CTAHOBSITCSI COCEASIMMU.
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Haunyymmas u HanGosee oueBunHas komaHna Beioga coceneit EIGRP — 310 show ip
eigrp neighbors. OHa BBIBOOUT CIIUCOK coceneit Ha ocHoBaHuM IP-anpecoB uHTepdeii-
CcOB (a He UAEHTU(PUKATOPOB UX MapLIPyTU3aTOpoB, KaK B cornameHun OSPF). BoiBon
yKa3bIBaeT TaKXe MHTepGheiic TOKAIbHOIO MaplIpyTU3aToOpa, JOCTYITHOTO COCEMY.

IIpumep 10.6 neMoOHCTpUpPYeET coceneir MapuipyTuszaropa R1, BeiBoas ux mo I1P-ampecy
10.1.4.3 (R3). On goctynen mapipyrtuzatopy R1 uepes uarepdeiic S0/0/1, cormacHo mep-
BOM BBIICJICHHOM CTPOKE B IPUMEPE.

Mpumep 10.6. OTo6paxeHue coceaen EIGRP ansa mapwpyTtusatopa R1

R1# show ip eigrp neighbors
EIGRP-IPv4 Neighbors for AS(1l)

H Address Interface Hold Uptime SRTT RTO Q Seq
(sec) (ms) Cnt Num

1 10.1.4.3 5Se0/0/1 13 00:05:49 2 100 O 29

0 10.1.5.2 5Se0/0/0 12 00:05:49 2 100 O 39

IIpaBass yacTh BBIBOIA TaKXKe COACPXKXKMUT HEMHOIO MHTEPECHOM CTAaTUCTUKM. YeThipe
croiblia crpaBa MMEIOT OTHolleHue K mporokony RTP, obcyxmaBuiemycst B riaBe 9.
Cronbenr Uptime oToOpaxkaeT BpeMs, MpOILIEAIIee C MOMEHTa YCTAHOBJICHUSI COCENCKMX
otHotreHuit. M1 HakoHell B cToyiOlle Hold yKa3aH OOpaTHBIN OTCUET TEKYIIEro BpeMeHU
3anepkKu oT 15 ¢, B zaHHOM ciydae — 10 0. B nanHoM ciiydae mpu untepsaie Hello 5 u un-
tepBaje Hold 15 atoT cueTunk n3meHurcs ot 15 mo 10, a 3aTemM copacbkiBaeTcs 10 15, Korma
MOCTYIIAeT clieayiolee coobenue “Hello”.

Jpyroii, MeHee oueBUAHBIN crtocod co3nanus crimcka coceneit EIGRP noapasymenaer
HCIIOJIb30BaHUE KOMaHIbl show ip protocols. BepHemcsa B mpumepe 10.4 K KOHILY BbI-
BOJa KOMaHIbl show ip protocols Ha mapuipytuszatope R1. B ciucke Huke 3arojioBka
Routing Information Sources nepeuucieHsl [P-agpeca Tex xe JByX COCEAHUX MapIil-
PYTM3aTOPOB, YTO W B BEIBOJIC KOMaHIbl show ip eigrp neighbors B mpumepe 10.6.

OTo6paxeHue Tabnuy mapwpyTtmnsauum IPv4

Kaxk Tonpko mapmipytuzatopbl EIGRP cTtaHoBSITCS cocensiMu, OHM HAYMHAIOT OOMEHM -
BaTbcst MHGOPMAIME O MapIIPyTU3alMA U COXPAHSTh €€ B CBOMX TaOIMIIAX TOTIOJIOTUN.
3aTreM OHU BBIUMCISIOT CBOM HawIydinme MapumpyTel IPv4. B aToM pasnmene mpomyckaer-
¢Sl MHOXECTBO 3TaIloB MPOBEPKU AJIg 3aHeceHUs1 B Tadauubl Tonogorun EIGRP — aBtop
OCTaBWJI 3Ty TeMY JUIsd BTOPOTO pasfesia JaHHOH IjiaBbl. TeM He MeHee Ha HACTOSIIIUIA MO-
MEHT 3Tambl MPOBEPKU TaOJUIL MapiIpyTu3auuu [P 1omKHBI OBITH BaM yKe 3HAKOMBI B 00-
mux yeprax. B mpumepe 10.7 npuBeaeHO HECKOJBKO MOMEHTOB ISl Mapipytu3atopa R1
Ha puc. 10.1: cHayana Trmoka3aHa Bcs Tabiuia mapupyruzaunu IPv4, a 3atem, B BBIBOIE
KOMaHIBl show ip route eigrp, TOJIBKO MapIIpyThl, M3ydeHHBbIE 110 poTokory EIGRP.

Mpumep 10.7. Tabnuua mapwpyTtnsaumm IP Ha mapwpyTusatope R1 (cornacHo puc. 10.1)

R1# show ip route

Codes: L - local, C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2

El - OSPF external type 1,
i - Is-Is,

E2 - OSPF external type 2

su - IS-IS summary, L1 - IS-IS level-1

L2 - IS-IS level-2,

ia - IS-IS inter area,

* — candidate default,

U - per-user static route,
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P - periodic downloaded static route, H - NHRP, 1 - LISP

o)

+ - replicated route, % - next hop override

Gateway of last resort is not set

10.0.0.0/8 is variably subnetted, 9 subnets, 2 masks

C 10.1.1.0/24 is directly connected, GigabitEthernet0/0

L 10.1.1.1/32 is directly connected, GigabitEthernet0/0

D 10.1.2.0/24 [90/2172416] via 10.1.5.2, 00:06:39, Serial0/0/0
D 10.1.3.0/24 [90/2172416] via 10.1.4.3, 00:00:06, Serial0/0/1
C 10.1.4.0/24 is directly connected, Serial0/0/1

L 10.1.4.1/32 is directly connected, Serial0/0/1

C 10.1.5.0/24 is directly connected, Serial0/0/0

L 10.1.5.1/32 is directly connected, Serial0/0/0

D 10.1.6.0/24 [90/2681856] via 10.1.5.2, 00:12:20, Serial0/0/0

[90/2681856] via 10.1.4.3, 00:12:20, Serial0/0/1

R1# show ip route eigrp
! Jlerenpa npomymeHa O KPaTKOCTHU

10.0.0.0/8 is variably subnetted, 9 subnets, 2 masks
D 10.1.2.0/24 [90/2172416] via 10.1.5.2, 00:06:43, Serial0/0/0
D 10.1.3.0/24 [90/2172416] via 10.1.4.3, 00:00:10, Serial0/0/1
D 10.1.6.0/24 [90/2681856] via 10.1.5.2, 00:12:24, Serial0/0/0
[90/2681856] via 10.1.4.3, 00:12:24, Serial0/0/1

O06e koMaHbl, show ip route W show ip route eigrp, BBIBOASIT Mepe U3YYEHHBI-
mu 1o ipotokony EIGRP mapmpyramu cumBon D. Kommanus Cisco pelviia MCmonab30-
BaThb 1J11 06o3HaueHust mporokona EIGRP cuMBos D, MOCKO/IBKY, KOraa oH ObLT CO3[aH,
CUMBOJ E yX€ UCTIOJIb30BAJICS I HBIHE YCTApEBILETO HPOMOKOAQA MAPWPYMUAUUY BHEUl-
Heeo uino3a (Exterior Gateway Protocol — EGP). [ToatoMy mist 0603Ha4eHUST MaplIpyTOB,
n3ydeHHbIx 1o ipotokoiny EIGRP, kommanus Cisco BbiOpana ciemyomuii Oavkanimia
HEWCTOJIb30BAHHBIN CUMBOT — D.

Teneps ygenure MUHYTY ooaymbiBaHMIo MapiipyToB EIGRP, momyyeHHBIX Mapuipy-
tu3aTopoM R1 1Mo moakmoyeHHBIM K HeMy MapiipytaM. B mpoekrte Ha puc. 10.1 mectb
TOJICETE: TPY — B JIOKAJIBHBIX CETSIX U TPU — B TI00anbHBIX. [lepBast KoMaHIa mpuMmepa
BBIBOIMT TPU U3 3TUX MOJCETeH KaK moakitodeHHbsle Mapiipyth (10.1.1.0/24, 10.1.4.0/24
u 10.1.5.0/24). Ipyrue Tpu 1oceT! BHIMISIAST KaK ndydeHHbie MapiipyTel EIGRP.

W nHakoHel oOpaTuTe BHMMaHUE, YTO JBA YMCIA B CKOOKaX I KaXAOTO Maplipy-
Ta TPEICTABISIIOT CO00l amMUHUCTPATUBHOE PACCTOSIHUE U COCTABHYIO METPUKY COOT-
BeTcTBeHHO. OmnepaunoHHasi cucrema [0S mcnonb3yeT agiMUHUCTPATUBHOE PACCTOSIHUE
JUTST BBIOOpa HAMJIydIlero MapIipyTa, KOrma oHa U3yJaeT HECKOJIbKO MapIIpyTOB K TOM Ke
TOJICETH, HO M3 JIByX Pa3HbIX UCTOYHUKOB MH(MOpMAIMKM 0 Mapiipytusauuu. bomee mom-
poOHO 00 AMMUHUCTPATUBHOM PACCTOSTHUY YUTAUTE B TJ1aBe 7.

MeTtpukun EIGRP, onTumanbHble U pe3epBHble MapLPYThbI

IIpotokonsl OSPF n EIGRP ucnonbs3yior B OCHOBHOM MOAOOHBIE MAECH: pa3pelliecHne
MPOTOKOJIa Ha UHTepdeiicax MapuIpyTU3aTOpoB, GOPMUPOBAHUE COCEICKUX OTHOLLIEHUH,
co3naHue TabuIl] TOMOJ0TUM U fJo0aBieHre MapiipyToB [Pv4 B Tabnuily MapiipyTu3alivu.
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OTU OPOTOKOJBl MapUIPYTU3ALMUU PAa3IUYalOTCsS IJIAaBHBIM 00pa3oM TOMOJOIMYECKUMU
JIAHHBIMU, KOTOPBIC OHU CO3Ial0T U UCMOJIb3YIOT. [1010GHO ITPOTOKOJIY COCTOSIHUS KaHaJa,
npotokoj OSPF co3gaet u coxpaHseT MHOTO TOMOJIOTUYECKUX JaHHBIX, 1OCTATOYHO MHO-
ro, 4TOObI CMOAEINPOBATh BCIO TOMOJIOrUIO ceTy B obstactu. [Ipotokon EIGRP coxpansier
pa3HbBIe BUIBI JAHHBIX C MEHBIIIMM KOJIMYECTBOM IOAPOOHOCTE! 1 UCIIOJIB3YeT COBEPIICH-
HO MHOM aJIFTOPUTM aHaIM3a JaHHBIX.

Bo BrOpOM paszesie 3TOli IJIaBbl OCHOBHOE BHMMAaHHE YIEJICHO TOMOJOTMYECKOi Oase
naHHbeix EIGRP u, B yacTHOCTH, K/TIOUEBBIM UIIESIM XpaHEeHMsI B 0a3e naHHbIX. Kak ynomu-
HaJIoCh B I1aBe 9, onmumanvuviit mapuipym (successor) EIGRP — 3To onTuManbHbIi Mapiii-
PYT MapIIpyTu3aropa it 1ocTyna K moacetu. JItro0oii u3 Apyrux BO3MOXHBIX MapIIpyTOB
0e3 TeTeTb, IPUMEHUMBIN IIPH 0TKa3¢ ONTUMAJIBHOTO MapIIpyTa, HAa3bIBACTCS pe3epeHbiM
mapupymom (Feasible Successor — FS). Besa nadopmaliyst, Heooxonumas Il OIIpeaeie-
HUSI, KAKOM MapLIPYT SIBJISIETCS ONTUMAIbHBIM, a KAKOI pe3epBHBIM (MJIA HE SIBJISICTCS HU
TeM, HU APYTUM), mpuBeaeHa B Tabauie Tornojgoruu EIGRP.

B sToM paznene NmpoaeMOHCTPUPOBAHO MCTIOIb30BaHUE KOMAHIBI show JUISI MIEHTH-
(¢uKal oNnTUMABHOTO U Pe3€PBHOIO MapIIpyTOB coritacHo Tabauile Tonosoruud EIGRP.
YTo0BI 0OCykIeHNEe OBIIO OoJIee MHTEPECHBIM, B IIPUMEpax 3TOTO pa3ielia UCIIOIb3YyeTC s
pacmmpeHHast Tornojorus cetu (puc. 10.3).

Moacetb 10.1.3.0 MoaceTb 10.1.33.0

GO/O| GO/0|
@somo nogceT/b1o.1.7.o somo@

S0/0/1

$0/0/0,
o

S0/0/0 Mopcets 10.1.5.0 S0/0/1
Z

&=
2 o

Moacetb 10.1.1.0 Moacetsb 10.1.2.0

Puc. 10.3. Pacuupennas obsedunennas cemo

Mpocmotp Tabnuubl Tononornu EIGRP

Jlist Hayasa paccMoTpuM Tabauiy Tononoruu EIGRP Ha mapiupyTtuszatope R1 ms pac-
IIUPEHHOM CeTH, TToKa3aHHo# Ha puc. 10.3. Y HoBoi1 cetn 1Th ceTeid WAN 1 4eThIpe oI~
cetu LAN ¢ HeCKOJIbKMMU MapIIpyTamu JJIsl JOCTyMa K Kaxaou moaceTu. Bce kaHambi
CBSI3U MCHOJIB3YIOT CTaHIAPTHBIE MapaMeTphbl IMPUHBI TTOJOCH IMPOITYCKAHUS U 3aIepiK-
ku. (ObOpaTuTe BHMMaHME: KaK M B IPEeAbIAyIIMX MpUMepax, BCE TMraOMTOBbIE MHTEp-
delicel MapIIpyTU3aTOPOB MPUMEHSIOT aBTOIMEPETOBOPHI IS MCIOJb30BaHUS CKOPOCTHU
100 Mb6urt/c, 9TO U3MEHSET IMapaMeTphl 3aepPKKN UHTepdeiica, a clieIoBaTeIbHO, W BbI-
yucnenue metpuk EIGRP.)
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ITpumep 10.8 HaurHaeTcsI ¢ 00CYXIeHUS BBIBOIA KOMaHIbl show ip eigrp topology
Ha mapuipytusaTope R1. DTa KomaHIa BBIBOAUT HECKOJBKO CTPOK MH(MOPMALMU O KaXKI0M
u3BecTHO MapuipytuszaTopy R1 moaceru B Tadnuie Tonosoruu EIGRP.

Mpumep 10.8. Tabnuua Tononorun EIGRP Ha mapwpyTusatope R1

R1# show ip eigrp topology

EIGRP-IPv4 Topology Table for AS(1)/ID(10.1.5.1)

Codes: P - Passive, A - Active, U - Update, Q - Query, R - Reply,
r - reply Status, s - sia Status

P 10.1.5.0/24, 1 successors, FD is 2169856
via Connected, Serial0/0/0
P 10.1.7.0/24, 1 successors, FD is 2681856
via 10.1.4.3 (2681856/2169856), Serial0/0/1
P 10.1.3.0/24, 1 successors, FD is 2172416
via 10.1.4.3 (2172416/28160), Serial0/0/1
P 10.1.2.0/24, 1 successors, FD is 2172416

via 10.1.5.2 (2172416/28160), Serial0/0/0

P 10.1.6.0/24, 2 successors, FD is 2681856
via 10.1.4.3 (2681856/2169856), Serial0/0/1
via 10.1.5.2 (2681856/2169856), Serial0/0/0

P 10.1.4.0/24, 1 successors, FD is 2169856
via Connected, Serial0/0/1
P 10.1.33.0/24, 2 successors, FD is 2684416
via 10.1.4.3 (2684416/2172416), Serial0/0/1
via 10.1.5.2 (2684416/2172416), Serial0/0/0
P 10.1.1.0/24, 1 successors, FD is 28160
via Connected, GigabitEthernet0/0
P 10.1.8.0/24, 1 successors, FD is 2681856
via 10.1.5.2 (2681856/2169856), Serial0/0/0

CHayvajia TpOCMOTPUTE BECh BHIBOJ U MOACUYUTANTE TIOJCETH Ha KaHaJlaX B JIEBOM YacTu
npumepa. O6paTuTe BHUMaHUE Ha TO, YTO MapuIpyTu3atop R1 BIBOOIUT rpymmy coooiie-
HUU IS BCeX IEBSITH TOACETel, BKIIIOYAs MTOAKITIOUCHHEIC TTOICETH OT MapIIpyTHU3aTopa
R1. ITporokon EIGRP xpaHuT cBO0 TOIOJOrnYecKyio nHGOpMalnio 000 BCeX MOACETSX,
BKJTIOYAsI IOAKITIOYCHHBIE TTOACETH.

Terepb BHMMATEIbHO PAaCCMOTPUTE TIEPBYIO BBIACJIECHHYIO CTPOKY IJIs IOACETH
10.1.3.0/24 ot uaTepdeiica LAN mapmpytusatopa R3. B mepBoii cTpoke TSl JTaHHOIM IO~
CETH BBIBOISITCS MICHTU(MUKATOP MOACETA M MacKa, a TaKXKe KOJMYECTBO ONTUMATbHBIX
MapupytoB U ontuMaibHoe pacctosiHue (FD). (Hamomuum, FD — 3To MeTpuka onTu-
MaJIBHOTO MapIIpyTa, SIBJISTIOIIETOCS HAWIYYIIMM MapIIpyTOM ISl TOCTYyIa K OIpenecH-
HO¥ TTOJCeTH.)

YToObI BaM OBLIO TTOHATHO, 3JeMeHThI Ha puc. 10.4 mpuBeAeHbI C TEMU XKe TTOAPOOHO-
ctamu o moacety 10.1.3.0/24 B Tabmune Tormonorn EIGRP mapmpyrnsaropa R1.

VYoenum moacetu 10.1.3.0/24 e1e HeCKOIBKO MUHYT. BBIBOII COIEPKUT IO OTHOM CTPO-
K€ Ha TIOACETh MOJIyJaTeIsl M IT0 OTHOM CTPOKE HIDKE IJIST MapIIpyTa, HAauMHasl CO CI0Ba
via. Ha puc. 10.4 B rmepBoii cTpoKe (KaKk 0OBIYHO) BBIBOASTCS ITOACETh, IIpe(rKCHAsT Ma-
CKa, KOJIMYECTBO onTUManbHbIX MapuipyToB 1 FD. Bo BTopoii cTpoke (¢ OTCTynoM) BbI-
BOIUTCS MHGOPMAaLIMS O MapllIpyTe, BKIoUYas CASAYIOIIUI TPaH3UTHBIA MaplIpyTU3aTop
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(1rmocJie cioBa via) U ucxonsiuii uaTepdeiic. Eciu 661 MapiipyTu3aTop MOMECTHII TaHHbBIM
KOHKPETHbII MapIIpyT B Tabauy Mapupytuzauuu 1P, To B a3Tom Mapiupyre 1P ncnons3o-
BaJjicst OBl maHHbBINM [P-aapec ciiemyrolieil TpaH3UTHOM TOYKM Tepexoia M JJOKaIbHbBIN 1C-
xonsaumii uatepdeiic. O6patute BHUMaHue: eciu npotokos EIGRP BEIBOIUT HECKOIBKO
TaKUX CTPOK, HAUMHAIOIIUXCS CO CJIOBA Vid, TO €CTh HECKOJBKO BO3MOXKHBIX MapIIPYTOB
K TaHHOU TTOACETH.

Knioyesas KonnyecTBO ONTUMASbHbLIX MapLLPYTOB
TemMa MoaceTb/Macka OnTumanbHoe paccTosiHue (FD)

P 10.1.3.0/24, 1 successors, FD is 2172416
via 10.1.4.3 (2172416/28160), Serial0/0/1

MeTpuka Nexopawmin uHtepdenic
Cnepnyowmin TpaH3uTHbIM -~ AHOHCUpyemMoe paccTosiHme (RD)
MapLupyT1M3aTop

Puc. 10.4. Iloas 6 8bi600e KomanObl show ip eigrp topology

M HakoHe1l oOpaTuTe BHUMaHUE, YTO KOMaHIa show ip eigrp topology TaKXKe BbI-
BOJIMT B KPYTJIbIX cKOOKax aBe BhruuciseMmbie MeTpuku EIGRP. [TepBas MmeTprka Beruncs-
eTcs JIOKaJbHBIM MaplIpyTU3aTOPOM IIJIsI JTaHHOTrO MapuipyTa. Bropass — 310 aHOHCcUpye-
Moe paccrostHue (RD): MeTpurka, BeIYuciasieMast C TOYKY 3peHMS CISIYIONIETO TPAH3UTHOTO
Mapinpyrtusaropa. B npencrapnenHom Ha puc. 10.4 mpumepe RD 28160 siBisieTcst aHOH-
CHpYEeMbIM pacCTOSTHHEM MapipyTu3aTopa R1 mist aToro Mapiipyra, 4to OyaeT MEeTPUKOI
Ha ciienyloiieM TpaH3uTHoM Mapipyru3arope 10.1.4.3 (R3).

Mouck onTumanbHOro MapwpyTa

K coxanenuto, KoMaHma show ip eigrp topology He CBUAETEIBCTBYET CO BCEl 0Ue-
BUIHOCTBIO, KAKME MapIIPYTHI SIBJISIOTCS ONTUMAIBHBIMU (IPYTUMU CJIOBAMU, HAWTYYIITH-
MM), a KaKie pe3epBHBIMU (T.€. OBICTPO MCITOJIb3yeMbIMU TSI 3aMeHbl). Huzke mokaszaHo,
KaK B BbIBOJI€ 3TOI KOMaHbl HAWTU Pe3epBHbIE U ONITUMAJIbHbIE MapILIPYTHI.

B niepByto ouepean, o00paTuTe BHUMaHue, YTO BbIBOA B mpuMepe 10.8 oTobpakaeT ToJib-
KO OINTHMAaJIbHBIC MapIIPYTHI, 0€3 pe3epBHBIX MapuIpyToB. [1pn Bcex cTaHmAPTHBIX MTapa-
MeTpax IMMPUHBI MOJIOCH TIPOITYCKAHUS 1 3aIepKKI HU OOWH M3 MapIIpyTOB B 3TOM CETH
He cTaHeT pe3epBHBIM MapuipytoM. B mpumepe 10.11 yacTh mapamMeTpoB M3MEHEHA Tak,
YTO HEKOTOPbIC MapIIPYThl CTAIM PE3ePBHBIMU, a TOKa 00paTUTe BHUMaHUE Ha TO, YTO BCe
BbIBeIeHHbIE B TpuMepe 10.8 MapIipyThl SIBISIOTCS ONTUMAIbHBIMU.

IIpoire Bcero pacno3HaTh ONTHUMAILHBIMN MapIIPYT ITO TOMY, YTO Yy HETO OJMHAKOBBIC
3HaueHns MeTpuku 1 FD. IlepBast cTpoka BBIBOJIA TOIOJIOTUHU IJISI TIOICETH OTOOpakaeT
FD (t.e. HamIy4IIyio METpMKY U3 BCEX MaPIIPYTOB TSI JOCTYIIA K TTOACETH). Y ONTUMAIb-
HOTO MapIIpyTa 0 OIpeneeHUIO HauIydlnasi MeTpUKa, II03TOMY OHa TOJDKHA PaBHSITHCS
FD (ontumanbHoMy paccTosiHuio). Kak mokazaHo Ha puc. 10.5, mocrarouHo Haiitu FD
B IIEPBOIi CTPOKE, a 3aT€M HAUTU Cpelr MapLIPyTOB TOT, Y KOTOPOTI'O Ta XKe MeTpukKa (IepBoe
YUCJIO B KPYTJIBIX CKOOKAX).
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P 10.1.3.0/24, 1 successors, FD is 2172416
OnTUManbHbIN MapWpPYT ——————— via 10.1.4.3 (2172416/28160)Serial0/0/1

f

MeTpuka= OntumanbHoe paccTtosiHue (FD)

Puc. 10.5. Hoenmughuxayus onmumanvHoeo mapupyma:
FD (nepsas cmpoka) pasusemcsa mempuke (6mopas cmpoka)

Korma nporokon EIGRP Beruucisier METpUKM JIJ11 BCEX BO3MOXKHBIX MapIIpyTOB, IO~
OeauTeNb MHOTAA o4yeBUIEH, MoaToMy MpoTokoi EIGRP BeiOMpaeT onuH onTUMaIbHBIN
MapiipyT (cM. puc. 10.5). Ho B npyrux ciaydyasx MeTpUKHU JIs MapauieJbHbIX MaplIpyTOB
K TOH 3Xe MOJCETH paBHO3HAYHBI. B 3TOM ciydyae, mpu cTaHOAPTHBIX HMapaMeTpax KOH(pU-
rypamun, npotokosl EIGRP mpemocraBisieT Takoe CpecTBO, KaK pacnpedenenue Hazpy3Ku
¢ yuemom pasroil cmoumocmu (equal-cost load balancing), o3BoIsifoliee paccMaTpUBaTh
BCE 3TH MapIIPYTHl KaK ONTHMAaJIbHBIE.

B nipumepe 10.9 neMoHCTpUpPYIOTCS Ba ONTUMAJIbHBIX MapuipyTa. 9To ¢hparMeHT Ta-
omuubl Tononorun EIGRP ming mapuipyra R1 kx moacetu 10.1.33.0/24, nocTynHoil Ha UH-
Tepdeiice LAN mapuipyruzaropa R4. B nanHoMm cinyuyae mapiupyTtuszatop R1 mmeer aBa
pa3HBIX MapIIpyTa Yepe3 IBa pa3HBIX MHTepdeiica K ABYM pa3HBIM COCETHNM CIICTYIOIINM
TPaH3UTHBIM Mapiipytusatopam. O6a Mapiipyra UMEIOT OIMHAKOBYIO METPHKY, PaBHYIO
FD (2684416), mo3TOMY OHU SIBJISIIOTCSI ONITUMAJIbHBIMM.

Mpumep 10.9. OToGpaxkeHne ABYX ONTUMANbHbLIX MapLpPyToB
Ha mapupyTtusatope R1 ans noagcetu 10.1.33.0/24

R1# show ip eigrp topology | section 10.1.33.0

P 10.1.33.0/24, 2 successors, FD is 2684416
via 10.1.4.3 (2684416/2172416), Serial0/0/1
via 10.1.5.2 (2684416/2172416), Serial0/0/0

B nanHoM ciyyae, pu cTaHAAPTHBIX HACTpOiKax, Mapipytu3atop R1 no6aBui 661 o6a
MapllpyTa B ¢cBo Tabauuy Mapuipyruszauuu IP. Jlanee B riaaBe joruka paboTsl Mapliipy-
TU3aTOpAa C HECKOJBKUMU MapIIpyTaMU PaBHOM CTOMMOCTU K OHHOM U TON Xe IOICETHU
00cyXIaeTcss HEeMHOTO TMOoApoOHee, a TakKe 00CYXIaloTCsl BO3MOXHOCTH 0alaHCUPOBKU
Harpy3ku Ha MaplipyTax paBHOU CTOMMOCTH.

BHUMAHME!

B mpumepe 10.9 koMaHaa show ip eigrp topology cBsi3aHa c KOMaHAOM section. OHa TpebyeT
OT orepauroHHo#i cucteMbl IOS HaliTH pa3aes WM TPyIIly COOOIIEHHH C BBIBOAUMBIM TEKCTOM (B
MaHHOM cirydae — 10.1.33.0) ¥ IPeACTaBUTh TOJBLKO 3Ty IPYIIITY COOOIIEHUIt. DTO CITOCO0 MOy~
YEHMS TOJBKO XeJaeMOii YacTU, a HE BCErO BbIBOJA KOMaH/IbI.

Mouck pesepBHOro MmapLipyTa

B cooTBeTCTBUM € corlallieHHeM KoMaHAa show ip eigrp topology BBIBOAUT U OI-
TUMAaJIbHBIN, U PE3EPBHBIN MapLIPYThl, €CJIM OHU eCThb. JI0 cCUX MOp B 3TOH riaBe UCMOb-
30BAIMCH CTAHAAPTHBIE MTAPAMETPBI IIIUPUHBI TTOJIOCHI TPOITYCKAHUS U 3aAEPXKKHU, YTO Mpe-
JIOTBpalago odpazoBaHUE PE3ePBHBIX MapIIPYTOB. Ternepb U3MEHUM KOH(PUTYpaLUIO Tak,
YTOOBI CO3[1aTh PE3EPBHBIE MAPLIPYThl U MPOJAEMOHCTPUPOBATH UX PACTIO3HABAHUE B TOMO-
JIOTUYECKOI 0a3e JaHHBIX.
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Cnavasia paccMoTpuM Ipumep 10.9, BEIBOASIIMIT TOMOJIOTMYECKUE JaHHBIE MAPIIPYTH-
3aropa R1 mig monceru 10.1.33.0/24 — nmoaceru LAN Ha mapiipytusarope R4. C Touku 3pe-
HUST MapmipyTu3atopa R1 TIpy Bcex cTaHAapTHEBIX TTapaMeTpax IMAPUHBI TIOJIOCHI TIPOITyCKa-
HUS ¥ 3aIepKKA 00a MapIIpyTa MACHTUYHBL. MapmipyT oT MapIipyTtu3aTopa R1 mo Mapiipy-
Ti3aTopa R3 mcmoib3yer aBa mmocieaoBaTeIbHBIX KaHalla CO CTaHOAPTHBIMKM HACTPONKaMU
IIAPUHBI TTOJIOCH ITportycKanust B 1544 Kowur/c n 3amepxkoit B 20000 MKC Ha BCeX ITOCIe-
JIoBaTeJIbHBIX KaHajlax. MapuipyT ot mapuipyTuzatopa R1 mo mapmpyrusaropa R2 taxkske
HCIIOJIB3YET JIBa MOCJIeI0OBATE/IbHBIX KaHaJIa, TAKXKE CO CTAHIAPTHOM LIMPUHOM ITOJIOCHI IIPO-
IyCKaHWS W 3afepkKoii. B pesyisraTe y MapmpyrtnsaTopa R1 ecTs 1Ba Mapmipyta paBHOM
croumocTu mist moaceru 10.1.33.0/24, kak rmokaszaHo Ha puc. 10.6, cresa.

OnTManbHbIN MapLIpyT OnTManbHbIN MapLIpyT

.-

OnTuMasnbHbIN MapLIpyT Pe3epBHbIi MapLupyT

Tekywiee nonoxeHme bynoylwiee

Puc. 10.6. Cpasnenue 08yx onmumaibHbix Mapuipymos 04s NOAY4EHUS.
00HO20 ONMUMANBHO20 U 00HO20 PE3ePEHO20 MAPULPYIO8

B caenyromieM nmpumepe MapIipyT yepes Mapiipytusatop R2 cuenaH xyxe, yem Mapii-
pyT uepe3 Mapiipytu3atop R3, y Hero Teneppb HUXe IIIMPUHA MOJOCHI MPOMYCKaHUS Ha M0~
ciemoBaTeIbHOM KaHajle Mapiipytu3aTopa R2, coenrHeHHOro ¢ mMapuipyTuzaropoM R4,
B Hacrosimiee Bpemst myTh R1-R2-R4 uMeet ¢ Touku 3peHust mapuipytusatopa R1 mmpuny
IIOJIOCHI TIpomycKaHus MeHbIe 1544 Kowut/c. [Ipy cCHMKECHMM ITUPUHEI TTOJIOCH! TIPOITY-
CKaHUs 10 3HauYeHUs MeHee 1544 KOuT/c MeTpUKM 3TUX IBYX MapIIPyTOB OOJIbIIE HE OYIyT
coBnanartb. B pesynabrate BepxHuii Mapiipyt, R1-R3-R4, octaHeTcst emMHCTBEHHBIM OITH-
MaJIbHbIM MapiipyToM, a MapiipyT R1-R2-R4 ctaHeT pe3epBHBIM.

Jna Havyama, 94TOOBI M3MEHUTh KOH(UTYpPALMIO, YXYAIIWB IMNPUHY ITOJOCH IPOITy-
ckaHud, B ipuMepe 10.10 moka3zaHa koMaHaa bandwidth 1400 mrg uaTepdeiica S0/1/0
Mapipytu3aropa R2.

Mpumep 10.10. U3aMeHeHMe WNPUHBI NONOCHI NPONYCKaHUA
MHTepderca npu HacTpolike mapwpyToB EIGRP

R2# configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
R2 (config) # interface s0/1/0

R2 (config-if) # bandwidth 1400

Kak Tonpko Mapuipytiuzatop R2 m3aMeHseT CBOIO ITMPUHY ITOJIOCHI IMIPOITYCKAHUS, OH
rmoceiaeT yactuaHoe ooHopleHne EIGRP (cM. rmaBy 9). Ipyrue MapIipyTrU3aTophl Oy~
Yal0T HOBYIO MH(MOPMAIIMIO ¥ TIOBTOPHO BEIYUCIISIIOT CBOM METPUKHU M 3HAYCHMST aHOHCHUPY-
emoro pacctosiHus (RD). [Ins nemoHcTpaumm paznuunii B mpuMepe 10.11 moBTopsieTcst Ko-
MaHJa show ip eigrp topology | section 10.1.33.0 Ha mapupytuszatope R1, kak
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B nipensiayieM npuMepe 10.9. B mpumepe 10.9 aTa KomaHa Imokasaia Ha MapIIpyTu3aTope
R1 gBa onTtuManbHBIX MapuIpyTa K 3Toi noiacetu. Tenepsb, B npumMepe 10.11, y mapupy-
tu3aTopa R1 ecThb TOJBKO OOMH ONMTUMAJbHBINA MaplIpyT, HO pe3epBHBIN MapiupyT (FS)
B BBIBOJIE (DAKTUUECKH CKPHIT, a IPUIMHA OOBSICHSIETCS ITOCe IIpruMepa.

Mpumep 10.11. NMpocMoTp pesepBHOro MmaplupyTa
Ha mapuwpyTtusatope R1 k noacetu 10.1.33.0/24

R1# show ip eigrp topology | section 10.1.33.0

P 10.1.33.0/24, 1 successors, FD is 2684416
via 10.1.4.3 (2684416/2172416), Serial0/0/1
via 10.1.5.2 (2854912/2342912), Serial0/0/0

YToObl YBUAETh PE3EPBHBIA MapIIPYT M BBISICHUTb, IOYEMY OH pE3epPBHBIN, paccMo-
TpuM uucia B BeiBoae npumepa 10.11. Mnu paccMOTprUM TOT Xe BBIBOJA, MOBTOPEHHBIN
Ha puc. 10.7 ¢ KoMMeHTapusIMH. B 11060M ciIydae JIOTMKa CIIeayIoast.

B CoryacHo NepBoii CTPOKE CYIIECTBYET OJUH ONTUMATbHBII MapLIPYT.

B OnrumanbHoe pacctosinue (FD) cocrapisieT 2684416.

B B nByx cTpokax, HauMHAIOUIMXCS Ha via (Ba BO3MOXHBIX MaplIpyTa), MEeTpuKa
MEepBOTo MaplIpyTa coctapiisgeT 2684416 u paBHSIETCS ONTUMAJIBHOMY PACCTOSTHUIO
(FD). B pe3ynbrare nepBasi CTpoKa BBIBOAUT NOAPOOHOCTU OJHOTO ONTUMAIbHOTO
MapilpyTa.

B Bropas HauMHAIOIIASICS Ha via CTpOKAa MMEET METPUKY (IIEPBOE YUCIIO B KPYIIIBIX
ckobkax) 2854912, yrto orauyaercs ot 3HaueHusi FD 2684416. B pe3ynbrate 3TOT
MapILpPyT He SIBISETCS ONTUMATBHBIM.

B Bo BTOpO#i HauMHalOIIEHCss Ha via CTpPOKe yKa3aHO aHOHCHUPYeMOE pPacCTOSTHUE
(RD, BTOpoe uymucno) 2342912, kotopoe MeHbllle onTUMaibHOTO pacctostHus (FD)
2684416. Takum oGpa3oM, BTOPOI MapIIpyT COOTBETCTBYET YCIOBUIO PE3EPBHOTO,
YTO U JeJIaeT €ro pe3epBHBIM MapIIPYTOM.

Knioyesast KOnmMyecTBO ONTUMANbHbLIX MAPLLPYTOB
TemMa

OnTmanbHoe paccTosiHue (FD)

S

P 10.1.33.0/24, 1 successqss, FD is 2684416
OnmumarsHbiii MapwpyT ————via 10.1.4.3 (2684416/2172416), Serial0/0/1
PesepaHbint Mappyr —— > via 10.1.5.2 (2854912/2342912), Serial0/0/0

!

AHOHCUPYEMOE PacCTOSIHME PE3EePBHOro MapLIpyTa

RD < FD: CoOTBETCTBYET YCNOBUIO PE3EPBHOIO!
Puc. 10.7. Hoenmugpukayus peszepsroeo mapuipyma

BHUMAHME!

KomaHga show ip eigrp topology BBIBOAMT TOJBKO ONTHUMAbHbBIE U PE3EPBHBIC MapIIPYTHI.
Jlns1 mpocMoTpa IpyryMx MaplipyTOB MCIIONb3yiiTe KOMaHay show ip eigrp topology all-
links, BBIBOOAIIYIO BCE MapILIPYTHI, JaXe HE ABIAIOUINECS HA ONTUMAJIIbHBIMU, HU PE3EPBHBIMU.
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KoHBepreHuus c ucnonb3oBaHueM pe3epBHOro MapLlpyTa

IIporokon EIGRP HyxkmaeTcs B KOHLENLMKU Pe3epBHOTO MaplipyTa IJjisl TTOMOIIA
B CKOpPEMIIIEN KOHBEPTCHIIMM TP OTKA3€ OITUMAIBHOTO MAapIIpPyTa, TaK KaK pPe3CpBHBIN
MapIlIpyT IpUMeHsieTcsl HeMemieHHo. Creayroluii mpuMep AIeMOHCTPUPYET MPOLIECC KOH-
BepreHLuu Ha MapiupyTuzatope R1, Koraa oH TepsieT CBOM TeKYIIMA ONTUMAabHbIN MapIii-
pyT k oaceTn 10.1.33.0/24 yepe3 Mapmpytu3atop R3 1 3aMeHSIET ero pe3epBHBIM MapIll-
pyToM depe3 mapiapyrusarop R2 (puc. 10.8).

OnTUManbHbIA MapLLIpyT

&= &=

)
g

6[ Mepexon Ha

pes3epBHbIN MapLIpyT

Puc. 10.8. Cxema cobbimus koHeepeeHyuU OnUCbIBACMCS 8 CAedyIoueM npumepe

B nmpumepe 10.12 moka3zaHbl HE TOJILKO TJIaBHbIE Pe3YabTaThl OTKA30yCTOMYMBOI ap-
XUTEKTYpbl M KOHBEPreHLMHU, HO U MPOLIECC MCIIOJIb30BaHUSI HEKOTOPBIX OTJIATOUYHBIX
cooOmeHnii. Kak n3BecTHO, HEKOTOPBIE U3 OTJAJI0YHBIX COOOIIEHWIT HE UMEIOT 0COOO0TO
cMpbiciia. YacTh U3 HUX B TIpUMepe yaalieHa, a HauboJiee TIoJie3HbIe COOOIIEHUS BhIIETCHBI
B BBIBOJIC, YTOOBI IIOTYCPKHYTH IIPOMCXOISIIEE B OTKA30YCTOMINBOI apXUTEKType.

B nmanHOM mpuMepe KaHaj cBSI3M MexXay MapiipytusaTopamu R3 n R4 otkimouen (ko-
MaHJoi shutdown). OTnamgouHble cOOOIIEHUST Ha MapiupyTusaTtope R1 neMoHcTpupyloT
BnusHue Joruku EIGRP npu uamenenuu mapiupyra. O0patute ocod60e BHUMaHME Ha Bpe-
MEHHb/€ METKHA B OTJIAHOYHBIX COOOINCHMSAX, — KaK HU YOIUBUTEIHHO, BCE TPOUCXOIUT
B IIpeeJiax TOU K& MUJUIMCEKYHBI.

Mpumep 10.12. OTnago4vHble coobLEeHUs1 BO BpeMs KOHBepreHLumn
Ha pe3epBHbIN MapwpyT K noagcetu 10.1.33.0/24

| L A A O A |

! Huwxe xomaHna debug eigrp fsm paspemaer, a 3arem MapupyrmsaTop R3

! 6noxkupyer kaHan cBasu S0/1/0 ¢ mapupyTmsaTopoM R4, HO 3TO He

! npexncrarjieHo B TekcTe npuMepa. HEKOTOPHE COOBUEHVA OTJIAIK/ npomyleHE!

! Ons noBbIleHMS yOOOOUUTAEMOCTMH.

R1# debug eigrp fsm

EIGRP FSM Events/Actions debugging is on

R1#

*Nov 13 23:50:41.099: EIGRP-IPv4(l): Find FS for dest 10.1.33.0/24. FD is
2684416, RD is 2684416 on tid 0

*Nov 13 23:50:41.099: EIGRP-IPv4(1l): 10.1.4.3 metric 72057594037927935/7205
75940379279 36

*Nov 13 23:50:41.099: EIGRP-IPv4(1l): 10.1.5.2 metric 2854912/2342912 found
Dmin is 2854912

*Nov 13 23:50:41.099: DUAL: AS(l) RT installed 10.1.33.0/24 via 10.1.5.2

|

! Ianee MapupyTmsaTop Rl MCHONB3YyeT HOBBD ONTMMAJIbHEIN MapUpyT
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! ¥ momcern 10.1.5.2: R2.
R1# show ip eigrp topology | section 10.1.33.0
P 10.1.33.0/24, 1 successors, FD is 2854912
via 10.1.5.2 (2854912/2342912), Serial0/0/0
R1# show ip route | section 10.1.33.0
D 10.1.33.0/24 [90/2854912] via 10.1.5.2, 00:16:50, Serial0/0/0

M HakoHeI yaoCTOBEPBLTECh, YTO OOPATIIIM BHUMAaHNE Ha KOHEYHOE COCTOSTHUE KOH-
BEpreHIIMM B KOHIlEe mpuMepa. [lpumep neMoHCTpUpyeT OOHOBJICHHBIE 3aIIMCH TOIIOJIO-
rudeckoit 6a3pl qaHHbIX R1 mist moacetu 10.1.33.0/24 ¢ HOBBIM ONTUMAJIbHBIM MapIpy-
TOM, HOBBIM OoNTUMabHBIM pacctostHueM (FD) (2854912 BMecTo npexxaux 2684416, kak
B npumepe 10.10) 1 HOBBIM CJIeAYIOLIMM TPaH3UTHBIM MaplipyTuzaTopom (R2, 10.1.5.2).
IMocnenHsiss KoMaHIa BEIBOOUT HOBBINM MapIIpyT IPv4 ¢ HOBBIM ONITMMAIbHBIM PACCTOSTHU-
€M, YKa3aHHbIM KaK MeTpPUKa B CKOOKaX, U HOBBIM CJICAYIOIIMM TPAaH3UTHBIM MapILIPYTH-
3aTopoM R2 (10.1.5.2).

UccnegoBaHMe KOMMOHEHTOB MEeTPUKHU

o cux nmop obcyxaeHre METPUK B 3TO IJ1aBe COCPEIOTOUMBAIOCH B OCHOBHOM Ha CO-
craBHolt MeTpuke EIGRP — 1oBoJibHO 0OJIBILION LIEA0UMCAEHHON METPUKE, SIBIISTIOIIEH -
Csl pe3yJIbTaTOM BBIYMCJICHUS Ha JIoKaabHOM Mapiipytu3atope. Ho nporokon EIGRP He
AHOHCHUPYET COCTaBHYIO MeTpuKy. OH aHOHCUPYET pa3Hble KOMIIOHEHTHl METPUKHU, a 3a-
TEM UCIIOJIb3YeT HEKOTOPBIE U3 3TUX KOMITOHEHTOB ISl BBIYMCIIEHUSI COCTABHOW METPUKM.
[pexne yem 3aBepiIUTh OOCYXIEHUE BHIOOpA OMTMMAJIBLHOTO MapuipyTa (C HawIydlien
METPUKOI) M pe3epBHBIX MapLIPYTOB (0€3 MeTeIb) Ha OCHOBAHUM X COCTABHOM METPUKM,
B IJaHHOM pasjiesie OyaeT MoKa3aHo, Kak MTPOCMOTPETh UHAUBUIYaIbHbIE KOMIIOHEHThI Me-
TPUKHU, UCTIONb3yeMbie TpoToKojoM EIGRP.

IIpu McCHoJNB30BaHUU CTAaHAAPTHBIX 3HaYeHUil (pekoMeHayeMmbix Cisco) MPOTOKOJI
EIGRP 6a3upyer cBOIO cOCTaBHYIO METPUKY HA MUHUMAJLHOU IIMPUHE TTOJOCH! TIPOITY-
CKaHMS KaHaJa CBSI3W Ha MAapIIPYTe U MOJTHOM 3a/IEPKKE BCEX KAHAJTIOB CBSI3W HAa MapIIPYyTe.
Onnako mapuipytuszatopbl EIGRP aHOHCHPYIOT Bce KOMIIOHEHTHI METPUKM, BKJTIOYast Ha-
JIEXKHOCTh KaHalla CBsI3U U ero 3arpy3ky. B mpumepe 10.13 noka3zaH BbIBOJ KOMaHIbI show
ip eigrp topology 10.1.3.0/24 Ha mapmipyTtusatope R1. KoMaHna BEIBOAUT Moapo0-
HocTU Tomnojorndyeckux naHHbix EIGRP mig mapiipyToB K 3Toii nmoacetu. BoeiieseHHbIe
CTPOKM B MPUMEPE OTOOPAKAIOT COCTABHYIO METPUKY, a TAKXKE UHIUBUAYATbHBIE KOMITO-
HEHTBI METPUKU.

Mpumep 10.13. KomnoHeHTbl meTpuku EIGRP B Tononornyeckomn 6ase gaHHbIX

| A L I O O |

R1# show ip eigrp topology 10.1.3.0/24
EIGRP-IPv4 Topology Entry for AS(1l)/ID(10.1.13.1) for 10.1.3.0/24
State is Passive, Query origin flag is 1, 1 Successor(s), FD is 2172416
Descriptor Blocks:
10.1.4.3 (Serial0/0/1), from 10.1.4.3, Send flag is 0x0
Composite metric is (2172416/28160), route is Internal
Vector metric:
Minimum bandwidth is 1544 Kbit
Total delay is 20100 microseconds
Reliability is 255/255
Load is 1/255
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Minimum MTU is 1500

Hop count is 1

Originating router is 3.3.3.3

10.1.5.2 (Serial0/0/0), from 10.1.5.2, Send flag is 0x0

Composite metric is (2684416/2172416), route is Internal
Vector metric:

Minimum bandwidth is 1544 Kbit

Total delay is 40100 microseconds

Reliability is 255/255

Load is 1/255

Minimum MTU is 1500

Hop count is 2

Apyrve napameTtpbl KOHDUrypaumm EIGRP

Jlo cux 1op B 3TOi1 I1aBe MbI paccMaTpuBanu 0a3oBble yHKuMM rmpotokoia EIGRP.
IToapobHOCTH KOHGpUTYpaALlMK ObUTM OTHOCUTEBHO OOIIMMHU TOJBKO B CBSI3M € MPUPOAOIt
npotokojia EIGRP. Tem He MeHee Mbl BbIIEJIMIM HEMAJIO BpeMeH! Ha JeMOHCTpALIMIO pe-
3y/bTaTOB paspeeHus nporokoja EIGRP Ha MapiipyTuzaTopax B ceTd, pa3pellieHus ero
paboThl Ha uHTepdeiicax, GOPMUPOBAHUS COCEACKUX OTHOIICHUI, U3yIeHUST TOTIOJIOTH -
4YecKoil MHGMOPMAIMA U B KOHEYHOM cueTe J00aBJIeHUSI MaplIpyTOB B TAOIUILy MapIipy-
tusauuu IP.

Hacrosiiuumii pasnen nmocBsiieH yxe He 6a30BbIM CPENICTBAM, a 3aTPOHYTHIE B HEM TEMBbI
JIMOO COBEPLIEHHO Heobs3aTeNbHBI, JIMOO CTaHAAPTHBI U HE OOCYXXAAJINCh IO CUX TOp.
3nech Takke 3aTparuBaeTcsl Hebombioi psan npyrux TeM EIGRP, Bkiitouyas 6anaHcUpoBKY
Harpy3ku, HacTpoiiky MeTpuk EIGRP u aBToMaTtnueckoe cymmupoBaHue.

BanaHcuMpoBKa Harpy3ku Mexay HecKonbkumu mapwpyTtamu EIGRP

IMono6Ho nmpotokory OSPF npotokon EIGRP mo3BosieT moMecTuThb B TAOJIUILY Maplii-
pymusaunu 1Pv4 HecKoJIbKO MapIIpyTOB ¢ paBHbIMU MeTpuKaMu. Kak u mpotokon OSPE,
crangaptHo npoTokos EIGRP nmommepkuBaet yeTblpe TaKMX MapIIpyTa ISl KaKIoM Mo -
cetu, Ho noakoMaHaa EIGRP maximum-paths xommuecTso MO3BOJSET 3a4aTh U IPY-
roe 3HaueHue. (O0paTuTe BHUMaHWe: MaKCUMabHOE KOJIMYECTBO MyTel paBHOI CTOMMO-
CTHU 3aBUCUT OT BEPCUU oIepaliMoHHoi cucteMbl [0S 1 maTdhopMbl MapuIpyTu3aTopa.)

®aktyeckn B npumepe 10.9 mpoaeMOHCTpHpoBaH MOJOOHBIM CIyJail ¢ MapIIpyTOM
Kk momcetu 10.1.33.0/24 wa mapmipytu3arope R1. Ilpumep 10.14 Bo3Bpalmaercss K TOMY Xe
cJIyyaro, HO Ha ceii pa3 ¢ oToOpakeHueM TabJIM1I Toroyioruu 1 Mapiupytuzauuu IP. baaronapst
craHgapTHbIM mapameTpam KoHpurypauuu EIGRP, maximum-paths 4, MapuipyTuzaTop
R1 moMeliaer 06a onTUManbHbIX MapLIpyTa B Ta0aMLy MapiupyTtu3anuu [P,

Mpumep 10.14. Tabnuua mapwpyTusauMm maplipytTusartopa R1
C Heckonbkumu mapuwpytamu EIGRP paBHoi cToumocTu

R1# show ip eigrp topology | section 10.1.33.0

P 10.1.33.0/24, 2 successors, FD is 2684416
via 10.1.4.3 (2684416/2172416), Serial0/0/1
via 10.1.5.2 (2684416/2172416), Serial0/0/0
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R1# show ip route | section 10.1.33.0
D 10.1.33.0/24 [90/2684416] via 10.1.5.2, 00:02:23, Serial0/0/0
[90/2684416] via 10.1.4.3, 00:02:23, Serial0/0/1

XOTSI BO3BMOXHOCTh 100aBUTh HECKOJbKO MapIIPyTOB ¢ OIMHAKOBBIMM METPHMKaMU
MOXeT ObITh MoJie3HoI, TpoTokoa EIGRP 3auactyto Beluncasier monoOHbIE 3HaUYEHUST Me-
TPUK, KOTOpbIe OJIM3KM, HO BCe >Ke He paBHbI. 3HaueHUust MeTpuk EIGRP 3avactyio ucuuc-
JISIIOTCSI MUJUIMOHAMU, TIO3TOMY TOYHOE COBMAJIeHE MaJTIOBEPOSITHO.

Jms perieHnsT 3ToM MpoOIeMBl oItlepallioHHast cructema 10S mprMeHsIeT KOHIICIIITIIO
basaucuposku Haepysku ¢ HeoduHakoswvimu cmoumocmamu (unequal-cost load balancing),
ucnonab3yoliyto Takoi napamerp EIGRP, kak sapuayus (variance). Bapuaius mossossier
CUMTATh PaBHBIMU MapPIIPYThl C OTHOCUTEIBbHO OJIM3KUMU 3HAYCHUSIMU METPUKHU, a CJIE0-
BaTeJIbHO, NOOABJSITH B TaOIMILy MapIIPyTU3allMi HECKOJBKO MapIIpyTOB HEPABHON Me-
TPUKU K TOU XK€ MOJICETH.

B pexunme koHbUTyprpoBaHUs mpoTtokona Mapuipytu3aini EIGRP ¢ momMoriso Ko-
MaHIBI variance MHOXuTEJE MOXHO YKa3aTh 1IeJI0¢ YMCIO B Auama3oHe 1—128 (mapa-
METp BapMallM¥ METPUMKHM). MaplipyTrU3aTop MOCjie BBEACHMS 3TOW KOMaHIbl YMHOXaeT
MeTpuky FD (T.e. METpUKY ONTUMaJIbHOIO MaplIpyTa) Ha 3TO YMCJIO U IOJydaeT avara-
30H METPUKHM MapIIpyTOB, KOTOPHIE MOTYT OBITh JOOABICHBI B TAOJWILy MapIlIpyTU3aIluH.
Ctporo roBopsi, JItoOO# pe3epBHBIN MapuIpyT, MeTprka RD KoToporo MeHsblile, 4eM T0-
JIy4eHHOE YHMCJIO0, OYIEeT CUNTAThCS MApIIPYyTOM C paBHOU MeTpuKoit FD m MoxeTr OBITh
YCTaHOBJICH B TaOMUIy MapiipyTu3anui. CKOJIbKO TaKMX MapIIPyTOB IOIAACT B TaOIHUILy
Mapupyrtu3anuu npotokona EIGRP, onsrts ke, 3aBUCUT OT HACTPOIKY, 3aJaHHON KOMaH-
oM maximum-paths.

B npenpinyiiemM noapasaene OIeHCTBUTENbLHO PE3IOMUPYIOTCS MpaBWiIa sl Bapualluu
1 0aJJaHCUPOBKU HATrPy3KHW C HEOAMHAKOBBIMU CTOMMOCTSIMH, HO TOHSITb KOHIICTIILIHIO
Ha IIprUMepe HaMHOTO mpoiie. YToOsI caenaTh 9ncia 6ojiee 04eBUIHBIMU, B Ta0. 10.1 mipu-
BeJICHbI HEOOJIBIIIME 3HAYEHUSI METPUKU. B TabiuLe nepeunciaeHbl METPUKU TPEX MapLIpPy-
TOB K OJHOM U TOi1 Xe MOACETH, pacCUUTaHHbIe MapuIpyTu3aTopoM R4. B Tabnuie Takxke
nepevyrciieHbl MeTpuku RD 1151 cocelHUX MaplIpyTU3aTOPOB U yKa3aHO, KaKoe UMEHHO
pelieHre 1o KaXXIoMy MapIIpyTy IIPUMYT YCTPOMCTBAa Ha OCHOBE ITapaMeTpa Bapuallii.

Ta6smma 10.1. IIpamep paGoTsl mapaMeTpa BApHAIMHA METPHKH

Cnenyronmii Metpuka RD Jlo6aBnsiercsa B Tabmany JloGasisiercs B Tadmmny JloGaBnsiercs B TaGmaiy

TPAH3UTHBII MapUIPYTH3AIMH TIPH MapUIPYTH3AIMH TIPH MapUIPYTH3AMH TIPH
y3eln BapHaIyu, paBHoii 1 BapHaIiHy, PABHOIi 2 BapHaIiH, paBHoOii 3
R1 50 30 Ja Ja Ja

R2 90 40 Her Ha Ha

R3 120 60 Her Her Her

Ipexne yem onuchIBaTh MapaMeTp BapuallMu, cienyeT 0OpaTUTh BHUMaHUE Ha TO, UYTO
MapuipyT yepe3 Mapuipyrusatop R1 sBisieTcss onTHMaabHBIM, ITOCKOJIBKY Y HETO MUHM-
MajibHass MeTpuka. CiemoBaTeslbHO, METPMKA 3TOTO Mapuipyta, 50, SBIsSeTCS ONTUMAIb-
HbIM paccrosinueM (FD). Mapuipyt yepe3 mapiipyrusarop R2 siBnsiercst pe3epBHBIM, TO-
CKOJIBKY €T0 MeTpuKa (aHoHcupyeMmoe paccrossare RD) 40 menbine, yeM paccrostaue FD,
paBHoe 50. MapiuipyT yepe3 Mapuipytusatop R3 pe3epBHBIM He SIBISIETCS, TaK KaK ero 3Ha-
yenne RD, paBHoe 60, 6ombie, yem FD.
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CraHgapTHOE 3HaUYE€HHUE Bapyallid METPUKU PaBHO 1, TO3TOMY METPUKU JOJKHBI OBITh
PaBHBI OfHA JPYroil, YTOObl CUMTATHCS COBMAAAIIUMU. B TakoM cilydae TOJBKO OIWH
MaplpyT OyaeT 1o0aBieH B TAOJUILY MaplIpyTU3aLUK.

I1Ipu Hanuuuu KomMaHIbl variance 2 3HadyeHue FD (50) ymMHOXaeTcs Ha BapUaLMIO
(2), aro maet 100. MappyT 4epe3 Mapiapyrusatop R2 ¢ Merpukoii 90 XoTs 1 MeHBIIIE, 9eM
pe3yabTaT ypaBHeHus Bapuauuss*FD = 100, mapimpytusatop R4 Takke 1odaBisgeT Mapii-
pyT 4epe3 MapiipyTusaTtop R2 B Tabnuiy Mmapuipytuzauuu. Terepb MapiipyTU3aTOp MOXET
HaIpaBUTb TpaduK yepe3 00a 3T MaplLIpyTa, cOaJaHCUPOBAB HArpy3Ky. MeTprKa TpeThero
Mapipyta, 120, 6onbiie, yem Bapuauuss*FD = 100, moaTomMy oH He nobaBisieTcs B Tabau-
Iy MapIIpyTH3aIuH.

IMpu Hanmumu komMaHAw variance 3 npousBeneHue FD (50) va 3 gaer 150, a Bbrunc-
JIsIeMBble METPUKHU BCEX TpeX MapIIpyToB MeHbIne 150. OgHako MapIIpyT 4epe3 Mapuipy-
tu3aTop R3 He aBnsiercs pesepBHbIM (FS), moaToMy He MOXeET OBITh JOOABJIEH B TaOJUILY
MapllpyTHU3aluy BO U3bexkaHue o0pa3oBaHMs METIEBOro MapuipyTa.

Hwxe nepeumnciieHbl K1I04eBble MOMEHTHI, CBSI3aHHBIE ¢ MTapaMeTpOM Bapuallid Me-
TPUKH.

Knioyesas
Bapuamus meTpuku B nporokosie EIGRP

B Tekymee 3HaueHne MeTpuku FD mapipyra K moaceTn (T.e. ONTUMAaIBHOTO) YMHO-
3KaeTcs Ha mapaMeTp BapUalluyd METPUKH.

B PesepBHbIC MapIIPyThl, METPUKA KOTOPBIX MEHbIIIE UM paBHA MpousBeaeHuo FD
Ha Bapualuio, 100aBJISIOTCI B TAOJUIly MapUIPYTU3AlMU C YYETOM 3HAYEHUS, YKa-
3aHHOTIO B KOMaHJI€ maximum-paths.

B MapipyTbl, He SBJSIONIUECS ONTUMAIbHBIMU WJIM PE3€PBHBIMU, HE MOTYT OBIThH 10-
GaBJIcHBI B TAOJIMIy MapIIPyTU3aUK HE3aBUCUMO OT 3HAUCHMS, YKa3aHHOTO B Ha-
CTpOIKaxX BapyaIvn, ITOCKOJIBKY 3TO MOXKET CO31aTh IEeTJeBbIe MAPIIPYTHI.

ITocne Toro kak MapIpyThl ObLIY YCTAHOBJIEHBI B TAOJIMILY MapILIPYTU3ALIUU, YCTPOMCTBO
MOXET OaaHCHUpPOBaTh HATPY3Ky IO HUM C IMOMOIIBIO pa3HBIX METOIOB. MapIpyTu3aTop
MOXKET OaJIaHCHMPOBATh Harpy3Ky 110 KaHaJIaM ITPOITOPIIMOHAIBHO METPHKAM KaHaJIOB, a 3TO
0O3HAYaeT, YTO B KaHAJI C MEHBIIICH METPUKOI OyIeT OTIIPABIISTHCS OOJIbIIIEe KOJIMIECTBO Ta-
KeTOB. MapIipyTu3aTop MOXKET IIepechlIaTh BECh TpadUK dyepe3 KaHall ¢ HauMEHBIIEH Me-
TPUKOI, a OCTaJIbHbIC MapILIPYThl OYAYT MPUCYTCTBOBATH B TAOIMIIE MAPIIPYTU3ALIUM TOJIb-
KO JUISI YCKOPEeHUSI KOHBEPIeHIIMU MPOTOKOJIa MapIIpyTU3aLlUM MPU UCUE3HOBEHUU OITH-
MaJTbHOTO MapIpyTa K IoaceTH. JdeTanu pa3IndHbIX MEXaHU3MOB 0aTaHCUPOBKY HArpy3KH
TpeOyIOT OoJIee TIIATEIFHOTO MCCIIEAOBAHNS BHYTPEHHNX MEXaHU3MOB ITEPECHIIKH TTAaKETOB
orepaltioHHOM crcteMbl [0S, a 3TH TeMBI BEIXOIST 32 paMKH paCCMOTPEHUS TaHHO KHUTH.

Hactponka anroputma pac4yeta metpuku B npotokorne EIGRP

Co cTaHgapTHBIMU HacTpoiikaMi, MpoToKojl EIGRP Berumciser 1e109ncaeHHyo Me-
TPUKY Ha OCHOBAHUH IIMPUHEI ITOJIOCHI IIPOITYCKAHUS 1 3aIepXXKH nHTepdeiica. Mcronp3ys
MMoAKOMaHIbI MHTep(deiica bandwidth sHavenme n delay 3HaveHme, MOXHO U3MEHUTD
9TU MapaMeTphl Ha T1000M MHTepdeiice, UTO, B CBOIO 0YepeIb, MOBIMUSIET Ha BLIOOP Maplii-
pyTu3aTopaMu MapLIpyTOB.

Komnanus Cisco peKoMeHIyeT yCTaHaBJIWBaTh COBEPLIEHHO TOUHOE 3HAUE€HWE IIUPUHbI
TOJIOCHI IIPOITYCKaHUS KaXIoro nHTepdeiica, a He oa0oMpaTh eTo ¢ LeJIbI0 IOAIIPAaBUTh 3Ha-
yenne Berauciasiemoir Metpuku EIGRP. ITocienoBarebHbIe KaHAIBI MAPIIPYTHU3aTOPa CIIc-
IyeT HACTpauBarh C MOMOLLBIO KOMaHAbl bandwidth ckopocTs, CO 3HAUEHUEM CKOPOCTU
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B KUJI0OMTaX B CEKyHHy, mombupasi (hakKTHUUECKyl0 CKOpocTb MHTepdeiica. MHTepdeiich
Ethernet mMapipyTu3aTop MOXET MCMHOJb30BaTh CO CTAHIAPTHBIMU HACTpOMKaMU; omepa-
mroHHas crcreMa [0S M3MEHHT TTapaMeTp ITMPUHEI MOJIOCHI TIPOITYCKaHWs MHTepdeiica
Ethernet Tak, 4TOObI OH COOTBETCTBOBA (PAKTUYECKOU (DU3NUECKOUN CKOPOCTH Mepeaayu.

ITockonbKy Ha TTapaMeTp 3afepXKW HHTepdeiica moiaraeTcsi U HECKOJIbKO APYTUX
cpenctB orepamnoHHol cucteMbl 10S, kommmaaus Cisco peKOMEHIyeT M3MEHSTh ITapa-
MeTp 3adep:KKM UHTepdeiica, ecitu Heodxoarmo HacTpouTh MeTpuky EIGRP. [Insa usme-
HEHMS TlapaMeTpa 3aepXXKU MHTepdelica ncnoib3ylite KoMaHay delay 3HauyeHue, IIe
3HauyeHue — 3TO MTapaMeTp 3aePKKU ¢ HeOOBITHOM eqMHUIICH N3MEPEHUS B IECSITKU MU -
KkpocekyHa. MHTepecHo, uyTo hopmyna metpuku EIGRP Takke ncnonb3yer AecITKU MU-
KPOCEKYHI; OMHAKO KOMaHIbl show BEIBOMST 3HAUCHME 3aePXKKM B MUKPOCEKYyHOaX, KaK
nemoHcTpupyeT ipumep 10.15, BKITIodast ciaeayrolye moapooHOCTH.

1. HMHrepdetic fa0/0 MapLIpyTU3aTopa UMEET CTaHAAPTHBIN MapaMeTp 3aaepkku B 100
MUKPOCEKYHIT (MKC), T.. (hakKTMUeCKH OH paboTtaeT Ha ckopoctu 100 Mout/c.
2. KomaHma delay 123 ycraHaBiauBaeT Ha MHTepdeiice 3anepxKKy B 123 mecsitka MKC.

3. KomaHna show interfaces fa0/0 BBIBOAUT 3a1epKKy B 1230 MKcC.

Mpumep 10.15. HacTpoiika 3apepXku nHtepdenca

Yosemite# show interfaces £a0/0

FastEthernet0/0 is up, line protocol is up
Hardware is Gt96k FE, address is 0013.197b.5026 (bia 0013.197b.5026)
Internet address is 10.1.2.252/24

MTU 1500 bytes, BW 100000 Kbit, DLY 100 usec,

! CTPOKM MPOMNyHNEHH IJIS KPaTKOCTH

Yosemite# configure terminal

Enter configuration commands, one per line. End with CNTL/Z.

Yosemite (config) # interface £fa0/0

Yosemite (config-if) # delay 123

Yosemite (config-1if)# *Z

Yosemite# show interfaces £a0/0

FastEthernet0/0 is up, line protocol is up
Hardware is Gt96k FE, address is 0013.197b.5026 (bia 0013.197b.5026)
Internet address is 10.1.2.252/24
MTU 1500 bytes, BW 100000 Kbit, DLY 1230 usec,

! CTPOKM MNPOMNyHNEHH IJIS KPaTKOCTM

ABTOMaTU4YECKOE CyMMUpoBaHue u HeCMeXxHble KnaccoBble CeTn

Ipeapimyiye mpoToKoabl MapupyTudauuu, a uMeHHo RIPV1 u IGRP, 6vun xaac-
Co8bIMU NPOMOKOAAMU Mapupymu3ayuu. JITaHHBI TepMUH CBSI3aH ¢ TeM (DaKToOM, UYTO 3THU
MPOTOKOJIbI JOJIKHBI ObLUIM YACAUTh 00JIbllIe BHUMAaHMS JeTalisiM ceTu Kiacca A, B unu C,
YaCTUYHO M3-3a IMTPOCTOTHI CAMOT'0 ITPOTOKOJIa MapIIpyTU3ALIUHU.

OTU ycTapeBIlIMe KJIaCCOBbIE MPOTOKOJbI MapIIPyTU3alluu TpeOOBaIU TakKe OOJIbIIIe
BHUMAaHMSI M OCTOPOXKHOCTHU MPU TIPOSKTUPOBAHUH MOICETE, YTOOBI M30eXKaTh IIPooIeM,
CBSI3aHHBIX C HECMEXXHOM KJIaCCOBOI ceThio. Korma KiraccoBasi ceTh CTAaHOBUJIACH HECMEXK-
HOW, yIIPOIIEHHbIE TTPOTOKOJIBI MAPIIPYTU3AILIMUA OTKA3bIBAIU U3-32 HEOOXOINMOCTHU TTPU-
MEHEHUS dgmomMamu4eckoeo cymmuposarus (autosummarization).
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B Hacrosiiee BpeMsi OONBIIMHCTBO TIPEANPUSITUI UCHOIB3YIOT npoTokoiabl OSPF mmu
EIGRP (unu B peaxux ciaydasix npotokon RIPV2). Bee atn mpoTokosbl MapiipyTu3aimu 6ec-
KJlaccoBble. B pesysnbsrate 3T 60Jiee HOBBIE TIPOTOKOJIBI MAapIIPYTU3AMKM MOKHO HACTPOUTH
TaK, YTOOBI cTapast pobIeMa ¢ HECMEKHBIMM KJTACCOBBIMU CETSIMM He BO3HMKAJIa BOOOIIIE.

XOTSI cOBpeMEeHHBIC BEpCHH OTIEPAllMOHHONM crcTeMbl 10S MCIoNb3yIoT cTaHIApTHEIS
HACTPOMKM, TO3BOJISIONIE UTHOPUPOBATL 3Ty mpobyemy, rmportokon EIGRP o6mamaer
CPEeICTBOM aBTOMATHMYECKOTO CYMMHUPOBAaHUsS U TpeOYeT OT CETeBOIro MHXKeHepa 3HaHMI
0 cTapoii pobiaeMe HecMexXHoi ceTu. [TpocTo Ha BCSIKMIA ciydaii Ha HECKOJIbKUX CEAYI0-
IIAX CTPaHMUIIAX OOCYKIAIOTCS aBTOMAaTHIECKOe CYMMUPOBaHNE M MIPOGIEeMBI MapIIPyTH-
3alllH, KOTOPEIE MOTYT BOBHUKHYTH B pe3yJIBTaTe.

BHUMAHME!

B peanbHBIX CeTSIX MCMOJIb30BAaHUSI aBTOMAaTUUYECKOT0 CYMMMpPOBaHUs, KaK TMPaBUJIO, CTaparoTCs
n30erarh.

ABTOMaTn4eckoe CyMMHMpoBaHMe no rpaHuue KI1acCoOBOW CeTH

ITpoTokon MapiIpyTU3alMK, UCITOIL3YIOUINI aBTOMAaTUIECKOE CYMMUPOBAHKE, aBTO-
MaTUYeCKU CO3JaeT CyMMapHbIi MaplIpyT MpU ONpenesieHHbIX yCIoBUsSIX. B yacTHoCTH,
KOTIJla MapLIPyTU3aTOPp HAXOAUTCS Ha TpaHULIe MEXAY KJIaCCOBBIMU CETSIMU (T.€. C OMHUMU
uHTepdeiicamu B omHoI ceTu Kiacca A, B uiu C u nipyrumu nHtepgeiicamu B Apyroit cetu
kiacca A, B i C), oH cyMMUpyeT MapIIpyThl. B mTore Bce MapmIpyTel K XOCTaM B OJI-
HOI1 KJIACCOBOM ceTH OOBEIMHSIIOTCS B €IMHBIN MapIIPyT KO Beeli ceTr Kitacca A, B mm C.
Bonee popmanbHOe onpeaeneHre MPUBEACHO HIXE.

Knioyesas
VL Onpenenenne aBTOMaTHYECKOTO CyMMHPOBAHUS

Koeda cessannvie ¢ nodcemsmu 6 cemu X mapupymot anoncupyem unmepgpeiic, 1P-adpec
KOmMopoeo He npunaoaexcum cemu X, 6ce smu Mapuipymol AHOHCUPYIOMCS KAK 00UH Mapud -
pym Ko eceii cemu X kaacca A, B uau C.

Kaxk 06b14HO, MpUMep cAeNIaeT KOHLEMIWI0 HaMHOro ToHsATHee. PaccMotpuM puc. 10.9,
Ha KOTOPOM IipeacTanieHsbl aBe paboune cetu: 10.0.0.0 u 172.16.0.0. ¥ mapiupyruzatopa
R3 ecTh yeThIpe (MOOKIIOUECHHBIX) MapiIpyTa K rmoaceTsM cetu 10.0.0.0 cripaBa u omuH MH-
Tepdeiic ciaeBa, MOIKIIOYEHHBIN K Apyroi KiaaccoBoit cet — ceTu 172.16.0.0 knacca B. B
pe3yabrate MapupyTusatop R3 ¢ pa3peilleHHbIM aBTOMaTUYeCKMM CYMMUPOBaHUEM OyIeT
cymMmMupoBaTh MapipyT uist Beeit cetu 10.0.0.0 kimacca A.

MHe N3BEeCTHO TOJIbKO O
cetn 10.0.0.0/8, HOHM O
@ Kakux nogcetax! @
Y MeHs eCTb MapLupyT

V < Kcet 10.0.0.0/8 -:/— 10.3.4.0
S soow i~ — T
| 172.16.3.0/24 @ \ 1015550
172.16.1.0/24

He B 10.0.0.0

Puc. 10.9. Asmomamuueckoe cymmupogarue
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PaccMoTpuM atamsl, MpuBeACHHBIE HA PUCYHKE.

1. TToakomanna EIGRP auto-summary pa3peliunia Ha MaplipyTtudaTope R3 aBToma-
TUYECKOE CYMMUPOBAHHUE.

2. TlockoabKy KaHaj CBSI3W C MapuIpyTh3aropoM R2 moakiiodaercs K Opyroil cetm
(172.16.0.0), mapmpytuzatop R3 anHoHcupyer mapmpyT mist Bceit cetu 10.0.0.0
KJj1acca A BMECTO Habopa MapIlpyToB i Kaxaoi noaceTu B cetu 10.0.0.0.

3. Mapmpyruzatop R2 uzydaer onuH MapiipyT, T.e. MmapiipyT K ceta 10.0.0.0/8, npen-
crapstiolmii Bcto ceth 10.0.0.0, mpu cienyioliieM TpaH3UTHOM MapiipyTu3atope R3.

IMpumep 10.16 neMOHCTPUPYET BHIBOJ KOMaHABI show ip route Ha MaplIpyTU3aTope
R2, moarBep:xnast pe3yabraT Haaudus IapaMeTpa auto-summary Ha MapuipytusaTope R3.

Mpumep 10.16. MapwpyTtusatop R2 ¢ eauHbiMm mapipyTom ko Bcen cetn 10.0.0.0

R2# show ip route eigrp
! CTPOKM MPOMyWEHH AJIST KPaTKOCTH

D 10.0.0.0/8 [90/2297856] via 172.16.3.3, 00:12:59, Serial0/0/0

O6paTuTe BHUMaHME, YTO CaM I10 cebe mapaMeTp auto-summary IMpooJieM He BEI3bIBA-
eT. B npoekTte Ha puc. 10.9 u B BeiBome KoMaHabl B ipuMepe 10.16 HUKakux mpoGieM HeT.
Mapupytusatop R2 cnocobeH nepeHanpaBuTh IakeThl Ko BeceM noaceTsaM B cety 10.0.0.0,
WCIIONB3Ys BBIAEJICHHBIA CYMMapHBI MapIIpyT, a MapmpyTu3aTop R3 mepeHarnpaBuT mx
Jlajee K IMOACETsIM.

HecmeXxHble KnaccoBble ceTu

ABTOMaTHYECKOE CYMMHPOBaHUE HE CO3IaeT IPoOJIeM, TT0Ka IOJIydeHHAas B UTOTE CETh
SIBJISIETCSl CMEXHOU (HernpepbiBHOI), a He HecMmexkHol. XKutenu CoeauHeHHbIX IIITaToB
MOTYT OIICHWTHh KOHIICITIINIO HECMEXHON CeTH IO aHAJIOTUM C TEPMHMHOM cmedcHbie 48
(contiguous 48), obo3HavalomeM 48 aMeprMKaHCKMX INTAaTOB, KpoMe AJsicku u laBaiies.
Yrobbl noOpaThes 10 AJSICKM U3 JIIOOOr0o APYroro u3 48 1ITaToB, NPUIETCA IPOEXaTh
no apyroii ctpane (KaHane), moatoMmy Asisicka He cMexXHa ¢ 48 mraramu. JpyruMu ciioBa-
MM, OHA SIBJISICTCST HECMEKHOM.

YToObl Jyyllle TOHSTh CMBICI TEPMUHOB cMedxcHblil (contiguous) U HecMedcHblil
(discontiguous) B KOHTEKCTE CeTelt, 00paTUMCS K IBYM CIICAYIOIINM (hOpMaIbHBIM OIIpEIe-
JIEHUSIM CMEXHOM U HECMEXHOM KJIACCOBOM CETH.

Knioyesas .
CIVEy Onpenenenne cMeXKHBIX M HECMEXKHBIX CeTel

B Cmexncnas cems (contiguous network). KiaccoBast ceTb, B KOTOpOii IepenaBaecMble
MEXY JTIOOBIMU TTapaMU MOJCETe MaKEeThl CIIOCOOHBI CJIEA0BATh TOJIBKO Yepe3 Mo -
CETHU TOU K€ KJIaCCOBOM ceTr 6€3 HeOOXOAUMOCTHU MPOXOAUTh Yepe3 MOACETH 000N
JIPYTOM KJIaCCOBOM CETH.

B Hecmexncnas cems (discontiguous network). KnaccoBas ceTb, B KOTOPOIi ITaKeThI, TIe-
penaBaeMble MEXIY MO KpaitHelt Mepe OJHOM Mapoii MoJceTelt, BBIHYKIEHBI POXO0-
IUTh Yepe3 MOACETU NPYroi KJI1acCOBOM CETH.

10 Cisco 2.indd 342 20.08.2018  21:59:12



maea 10. Peanusauusa npotokona EIGRP ans IPv4 343

Ha puc. 10.10 nmpencraBieHa paciiMpeHHas Bepcusi 00beIMHEHHOM CeTH, MOKa3aHHOMU
Ha puc. 10.9, uTo0sl nosyunics npumep HecmexHoit cetr 10.0.0.0. B aToM npoekTe yacThb
noaceteit cety 10.0.0.0 HaxoauTcs cieBa oT MapiipyTtusatopa R1, Torma kak npyrue Bce
ele OCTaloTCs cripaBa oT Mapuipytusatopa R3. [TakeTsl, mepexaBaeMbie 13 IMOACETEN ClieBa
IOJICETSIM CIIpaBa, JOJDKHBI ITPOiiTH Yepe3 moacetu cetu 172.16.0.0 kiacca B.

Knioyesasl Kakomy mapLipyTy|
TEMa Kk cetn 10.0.0.0

noBepaTb?

Y MeHsi eCTb MapLupyT —> || <« Y MeHsi eCTb MapLupyT

10-2-1-0—\_—' k ceTn 10.0.0.0/8 k ceTn 10.0.0.0/8 = /— 10.3.4.0

10.2.2.0—%

IO = P S = e S =~ R

2.1 S0/0/1 S0/0/0 3.3 —— 10.3.6.0

/ 172.16.2.0/24 172.16.3.0/24 \
10.2.4.0 10.3.7.0

Puc. 10.10. Hecmexncnas cemo 10.0.0.0

ABTOMaTHYECKOE CYMMHPOBAaHUE CO30AET ITPOOIEMBI Ha TAKUX MapIIpyTH3aTopax, KaK
R2, Haxonsmmxcs MOTHOCTBIO BHE HECMEXKHOM CeTH, BeIb OHM He OYAyT 3HATh, KyJa UMEH-
HO TICpPEeHAIIPABIISITh ITAKETH K HECMEXHOM ceT. Mmess aHOHCUPOBAaHUS MapIIpyTU3aTOpy
R2 (8 cepenmue cetn) mapmapyra K cetu 10.0.0.0/8 mapmpyruzaTopamu R1 1 R3 npencras-
neHa Ha puc. 10.10. ITpumep 10.17 neMOHCTpUpPYET pe3yJbTUPYIOLINE MAaPIIPYTHl HA MapII-
pytuzatope R2.

Mpumep 10.17. Tabnuua mapLpyTu3aLMm: aBToMaTM4eckoe CyMMUpoBaHue
npuBesno K npobnemMe MapLipyTusauum c HecMmexHon cetbio 10.0.0.0

R2# show ip route | section 10.0.0.0
D 10.0.0.0/8 [90/2297856] via 172.16.3.3, 00:00:15, Serial0/0/0
[90/2297856] via 172.16.2.1, 00:00:15, Serial0/0/1

Kak mokazano B npumepe 10.17, y mapumpytuszatopa R2 Tenepb ecTb JBa Maplipy-
ta K cetn 10.0.0.0/8: onuH yKa3bIBaeT BJIeBO Ha Mapiupyru3atop R1, mpyroit — BIIpaBo
Ha MapupytuszaTop R3. Mapuipytuzatop R2 rucronb3yeT cBoo 00BIYHYIO JIOTUKY OaJIaHCH -
POBKHU Harpy3Ku, BeIb C €0 TOYKM 3PSHUS 3TH IBa MapIIpyTa — IIPOCTO MapIIPYTHl paB-
HOM CTOMMOCTH K ToMy ke nosydatenio: Bceit cetu 10.0.0.0. MHorma mapmpytusatop R2
TepeHaIipaBJisieT IMakeT MPaBUILHOMY IOJIyJaTello, a UHOTIAa HET.

V sTolt npobyieMbl ecTh ABa peleHus. CTapoMogHOe pelleHKe Ioapa3yMeBaeT CO-
3naHue TaHa [P-ampecanuy 6e3 HeCMEXHBIX KJIaCCOBBIX ceTeii. Jlpyroe perieHue — oT-
Ka3aTbCs OT WCIOJB30BaHUSI aBTOMATMYECKOTO CYMMUPOBAaHUS, JTMOO WCITONB3YST M3HA-
yajpHBle TapaMeTpbl npotokojia EIGRP, mu6o orkimouuB ero momkomaHmoii EIGRP
no auto-summary. B mpumepe 10.18 mokaszaHa mosrydeHHasi TabIMIIa MapIIPYTU3AIIAN
Ha MmapipyTtusatope R2 mis mapiipyToB K cetu 10.0.0.0 mociie mpuMeHeHUsT KOMaHIbl no
auto-summary Ha MapiupyTuzatopax R1 u R3.
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Mpumep 10.18. BecknaccoBbIN NPOTOKON MapLUpyTu3auum 6e3

aBTOMaTU4eCKoro CcyMmmmpoBaHuUA AonyckaeT HeCMeXHble ceTun

R2# show ip route 10.0.0.0
Routing entry for 10.0.0.0/24, 8 known subnets
Redistributing via eigrp 1

D 10.2.1.0 [90/2297856] via 172.16.2.1, 00:
D 10.2.2.0 [90/2297856] via 172.16.2.1, 00:
D 10.2.3.0 [90/2297856] via 172.16.2.1, 00:
D 10.2.4.0 [90/2297856] via 172.16.2.1, 00:
D 10.3.4.0 [90/2297856] via 172.16.3.3, 00:
D 10.3.5.0 [90/2297856] via 172.16.3.3, 00:
D 10.3.6.0 [90/2297856] via 172.16.3.3, 00:
D 10.3.7.0 [90/2297856] via 172.16.3.3, 00:

00

00
00
00

:12,
00:
00:

12,
12,

:12,
:06,
:06,
00:
00:

06,
06,

Serial0/0/1
Serial0/0/1
Serial0/0/1
Serial0/0/1
Serial0/0/0
Serial0/0/0
Serial0/0/0
Serial0/0/0
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0O630p

Pe3ome

KomaHabl show ip eigrp interface [rmm Homep | detail] u show ip
protocols HO3BOJSIOT OTOOPa3UTh MHTEPEICHI, Ha KOTOPBIX Pa3pellieH MPoLece
EIGRP.

Komanast show ip eigrp neighbors [Tmn HOMep] ¥ show ip protocols mo-
3BOJISTIOT 0TOOpa3uTh nHpopMamio 000 Beex cocenssx EIGRP Ha ycrpoiicTse.

KomaHna show ip eigrp topology [momcers/mnpeguic] MO3BOISIET OTOOpa-
3uTh Tabuily Torojorud EIGRP.

KomaHna show ip route [eigrp | momcers Macka] MO3BOJISIET OTOOPA3UTh
mapuipyTel EIGRP B Texy1eit Tabauiie MapiipyTU3amm.

BoeiBog koMaHabl show ip protocols omimyaercs, Koraa nmporokoa EIGRP Ha-
CTpOEH KOMaHJaMH1 network C MCIOJb30BaHUEM 111a0JI0HA MaCKH. DTa Macka OTo0-
paxaeTcs B BBIBOJE B opmare / x.

IIpu BBIOOpEe MaeHTU(dMKaTOpa MapupyTuzaropa EIGRP mapiupyruzarop mpoxoaut
1esbIi iporiecc. Korma mpotiece 3aBepiaercs, uaeHTUhUKATop MapIIpyTh3aTopa Haii-
JIEH, €CTb 3HAYEHUE, 3aJJaHHOE KOMAHIION eigrp router-id; €CTh caMblil BBICOKUIA
HacTpoeHHBIN IPv4-anpec n3 Bcex pa3pelieHHbIX TIeTCBBIX MHTEP(EICOB; €CTh CaMBIiA
BBICOKMIA HacTpoeHHBII IPv4-anpec u3 Bcex puzmyecknx MHTep@eicoB.

Korma ucnonb3yercss KOMaHIa variance, 3alaHHOE 3HaYeHWE YMHOXAETCS Ha Te-
kymee FD. JIto0sie MapmpyTel FS ¢ BEIUMCIsIEMOIt METPUKOM, MEHBIIHE I PaB-
HBbIe BBIYMCJICHHOMY 3HAYCHMIO, TOOABIIAIOTCA K Tabuie Mapmpyrtusauuu [Pv4.
MapuipyThl, He SBISIOLIMECS HU ONTUMAIbHBIMU, HU PE3€PBHBIMU, HUKOIIA HE
no0aBATCs K Tabnuiie Mapuipyruzaunuu 1Pv4.

IIpoTokon MapuIpyTH3alvu, WCIOJb3YIOIINI aBTOMaTUYeCKOe CYMMMPOBaHMUE,
CO31acT TIPU OTIPEIeJICHHBIX YCIOBUSAX CYMMAapHBI MapuipyT (B YaCTHOCTHU, KOTIa
MapuIpyTu3aTop HAXOAUTCS HA TPAHUIIE MEXTY KJIACCOBBIMU CETSIMM).

CMexXHasi ceTb — 3TO KJIacCoBasl CeTh, B KOTOPOIA MakeThl, MOCIaHHbIE MEXIY JII0-
0oli mapoii moAceTel, CHOCOOHbBI JOCTUYbL HA3HAYEHUSI, PO TOJBKO Uyepe3 Moji-
CETH TOU XK€ KJIIaCCOBOM CETH.

HecmexHast ceTb — 3TO KJlaccoBasi Ce€Thb, B KOTOPOI 1O KpaiiHeil Mepe onHa Iapa
MOJCETEN CBI3aHa YEPE3 MOJACETU IPYTrOM KIIAaCCOBOM CETH.

KoHTponbHble BONpocChbl

10 Cisco 2.indd
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Kakas u3 cnenyroimmx koMmaHaI network, MOCAe KOMaHAbl router eigrp 1, yKa-
3bIBa€T MapUIPyTU3aTOPy HAYaTh UCITOIb30BaTh MpoToKosl EIGRP Ha nHTepdeiicax
¢ IP-agpecamu 10.1.1.1, 10.1.100.1 u 10.1.120.1? (Beibepute aBa oTBeTA.)

A) network 10.0.0.0.
B) network 10.1.1x.0.
B) network 10.0.0.0 0.255.255.255.
I network 10.0.0.0 255.255.255.0.
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2. Mapupyruzatopsl R1 1 R2 moaximodensl K Toii ke cetu VLAN ¢ IP-agpecamu
10.0.0.1 u 10.0.0.2 coorBercTBeHHO. Ha Mapiipyrtuzarope R1 BBemeHbl KOMaHAbI
router eigrp 99 M network 10.0.0.0. Kakas u3 ciaeayroiuyx KOMaHI MOT-
J1a 661 ObITh YacThlo KoHpurypauuu EIGRP Ha mapiipytuzatope R2, rapanTupyto-
1Iei, 4TO 3TU IBa MapILIPYTU3aTOPa CTAHYT COCESIMU U OOMEHSIIOTCSI MapIipyTamu?
(Boeibepure mBa oTBETA.)

A) network 10.

B) network 10.0.0.1 0.0.0.0.
B) network 10.0.0.2 0.0.0.0.
I') network 10.0.0.0.

3. Kakoit cuMBOJI B BBIBOIE KOMAaHABl show ip route O3HAYaeT, YTO MapIIpyT ObLT
usyueH 1o nporokoiay EIGRP?

A) E.
b) L.
B) G.
I D.
4. BHuUMAaTespbHO pPAacCMOTPUTE CIEAyIONIMiA (parMeHT BBIBOJA KOMaHIbl show
Ha Mmapiupytusarope R1:

EIGRP-IPv4 Neighbors for AS(1)
H Address Interface Hold Uptime SRTT RTO Q Seq
(sec) (ms) Cnt Num
1 10.1.4.3 Se0/0/1 13 00:05:49 2 100 0 29
0 10.1.5.2 Se0/0/0 12 00:05:49 2 100 0 39

Kakoii u3 CJACAYIOIIMX OTBETOB CIIPABEIJIMB JIsd JaHHOI'O MaplupyTusaTopa Ha OC-
HOBaHWU 3TOTO BbIBOAA?

A) Anpec 10.1.4.3 upeHTUGUIIUPYET paboTaOIIEe COCCAHEE YCTPOMCTBO HA OCHOBA-
HUM TeKyllero uaeHTudurkaropa Mmapupyrusaropa cocega EIGRP.

b) Anpec 10.1.5.2 uneHTUDULMPYET MapUIPYTU3aTOP, CIIOCOOHBIN WA HECTIOCO0-
HbIii cTaTh cocenoM EIGRP B HEKOTOpHIit MOMEHT TOC]IE TOTO, KaK 00a MapIipy-
TU3aTOpA MPOBEPSIT BCE TPEOOBAHUSI K COCEISIM.

B) Anpec 10.1.5.2 unpeHTUbULIMPYET paboTarollee CoceHee YCTPOMCTBO HAa OCHOBA-
Huu IP-agpeca mHTepdeiica cocena Ha KaHalle CBSI3M MEXKIY MapIIpyTU3aTOPOM
R1 u aTM cocenom.

I') Anpec 10.1.4.3 nunpenTuduunpyer cooctBeHHbIin [P-agpec mapipyruszatopa R1
Ha uHTepdeiice SO/0/1.

5. WUccnenyiite cnenytomuii (pparmeHT BeiBoaa Ha uHtepdeiice CLI mapiipyrusaTtopa:

P 10.1.1.0/24, 1 successors, FD is 2172416
via 10.1.6.3 (2172416/28160), Serial0O/1
via 10.1.4.2 (2684416/2284156), Serial0/0
via 10.1.5.4 (2684416/2165432), Seriall/O

Yrto u3 caenyloiiero uaeHTuuuupyet IP-agpec cinemyromeil TpaH3UTHON TOUKU
repexojia Ha pe3epBHOM MapIipyTe?
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A) 10.1.6.3.
b) 10.1.4.2.
B) 10.1.5.4.
I') BbiBox KOMaHIbI HE MMO3BOJISIET €r0 OMPEIETUTD.

6. IIpoueccy EIGRP nHa mapmpyrnzatope R1 u3BecTHO 0 Tpex BO3MOXHBIX Mapllpy-
Tax K noacety 1. OmuH U3 MapIIpyTOB — ONTUMAJIbHBINA, OMUH — pe3epBHBIN. Map-
mpytusarop R1 He ucnosb3yeT KoMaHIy variance sl 0aJaHCUPOBKY HArpy3KU MpU
HepaBHOI cromMocTH. Kakue M3 ciemylolmx KOMaHI BBIBOIST MHMOPMALIMIO O pe-
3epBHOM MaplIpyTe, BKJIIOYasl €ro METpUKY, Tonojiornyeckyto nHpopmanuio EIGRP
v MapiipyT [Pv4?

A) show ip eigrp topology.
B) show ip eigrp database.
B) show ip route eigrp.

I') show ip eigrp interfaces.

7. Y mapmpytusatopa R1 ecTb yeTbIpe MapiipyTa K IMOACETH 2. Y OJHOTO MapipyTa, OIl-
TUMAaJIbHOTO, ecTh MeTpuKa 100, a y pesepBHOro — metpuka 350. ¥V nByx Ipyrux ectb
MeTpuku 450 u 550. Kondburypauus EIGRP mapiipytuzaropa R1 BkitouaeT komaHmy

variance 5. BeiOepuTe MapIipyT ¢ caMoif BEICOKOW METPUKOI K IMOACETH 2, KOTO-
pblii OyzieT BbIBeJIeH KOMaHIOM show ip route eigrp Ha mapuipyTusaTtope R1.

A) OnruManbHbIN MapuipyT (MeTpuka 100).
b) PesepsHblii MapipyT (MeTpuka 350).

B) Mapuipyt ¢ meTpukoii 450.

I') Mapuipyt ¢ MmeTpukoit 550.

OG30p rnaB.sbl

0O030p 2TOI1 TJ1aBbI OCYIIECTBISIETCS C UCTIOIB30BAHUEM UHCTPYMEHTOB KHUTH, 00pa3a
DVD unu uHTEepakKTUBHBIX MHCTPYMEHTOB IJISI TOTO K€ MaTepualia Ha BeO-caiiTe KHUTH.
KitoueBbie 271eMEHTBI M UX MECTOIOJIOXEeHUE TTpuBeaeHbI B TabJ1. 10.2. UToObI JTyulie mpo-
CJIEIUTH CBOM ITporpecc B 00y4eHUHU, 3aMTUIIIUTE BO BTOPOM CTOJIOIE AaTy 3aBEPIICHUS ITUX
JECTBUIA.

Ta6muma 10.2. IIponecc n3yueHns riaBbl

DyieMeHT 0030pa Jlara Hcnonb3yemslii pecypc
KiroueBrle TeMbl Knura, o6pa3z DVD/Be6-caiit
KiitoueBbie TEpMUHBI Knwura, o6pa3z DVD/Be6-caiit
KoHTpoabHbIe BOTPOCH Kuwura, PCPT
JlabopaTopHbie pabOThHI Baor
Crucku KoHGUTypamu KHwura, o6pas DVD/Be6-caiiT
Tabauub KoMaH Kuwura
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KnroueBble TeMbl

IToBTOpPUTE BCE KITIOUEBBIE TEMBI TaHHOM INTaBbl, OTMEUYEeHHbIE MMKTOrpaMMoii “KioueBas

Tema”. KimtoueBble TeMBI M COOTBETCTBYIOLLIME UM CTPAHULIbI IPUBEAEeHBI B Ta0. 10.3.

Knioyeas
Ta6smuoa 10.3. KiroueBbie TeMbl

DaeMeHT Onmcanne Crpanuna
Puc. 10.2 TTyreBomuTesn Mo TemMam (cjieBa) 1 KOMaHIaM TPOBEPKHU (CITpaBa) 323
[Mpumep 10.5  ITpocMmoTp 3amaHHBIX KOMaH network ¢ TOMOIIbI0 KOMaHIbI show 326
ip protocols
Criucok [Mpasuna Bei6opa npotokonom EIGRP unentudukaropa 326
MapiIpyT13aTopa
Puc. 10.4 Tlosist B BBIBOJIE KOMaHABI show ip eigrp topology 331
Puc. 10.7 WnenTtudukanys pe3epBHOro Mapuipyra 334
Cniicok Bapuaius metpuku B npotokosne EIGRP 339
Omnpenenenve  OrnpeneneHre aBTOMaTUYECKOTO CYMMUPOBAHMST 341
Crnicok OnpeaesieHUE CMEXHbBIX 1 HECMEXXHBIX CeTel 342
Puc. 10.10 Hecmexnas cets 10.0.0.0 343

KnrouyeBble TepMUHbLI

YcnoBue pesepBupoBaHus (feasibility condition), ontumanbHoe paccrossHue (Feasible
Distance — FD), pe3epBHblii MapuipyT (feasible successor), aHOHCHUpyeMOe PacCTOSHUE
(reported distance), onTUMaJbHBINM MapIIPYT (Successor), OaaHCUPOBKA HArpy3KH ¢ HEO-
JMHAKOBBIMU cToMMOCTsIMU (unequal-cost load balancing), Bapuauus (variance), aBToma-

TUYECKOe CyMMMUpOBaHUe (autosummary), HecMexHast ceTb (discontiguous network).

Tabnuubl KOMaHA

B ta6m. 10.4 u 10.5 nmpuBeneHb KOMaHAbI KOH(GUTYpaLIMU U TIPOBEPKHU, NCTIOIb3yeMbIe
B 9Tolt TnaBe. PaccMmaTpuBaliTe MX Kak MPOCTOE yIpaxKHEHUE: 3aKPOiTe JIEBBI CTOJIOELI,
MPOYUTANTE MPaBbIil CTOJOEI 1 MOMBITANTECh BCIIOMHUTh KOMaHy. 3aTeM IMMOBTOPUTE 3TO
yIpaxkKHeHHe, 3aKPBIB ITPaBBIN CTOJIOEIT M ITOIBITABIINCH BCITOMHUTD, UTO JejacT KOMaH/Ia.

Ta6mmma 10.4. Komannsr kondurypammm

Komanpga

Onucanue

router eigrp Homep
aBTOHOMHOM CHCTEMEI

network Homep cerm
[mabsoH Mackmu]

cucteMsl (ASN)

IobanbHas KoMaHAa, IepeBOAsIIAs IT0JIb30BaTE/IsA B PEXKUM
koHpurypauuu EIGRP nisa BeiOpanHOro HomMmepa aBTOHOMHOM

IMonkomanna mapurpytuzatopa EIGRP, paspematoniast mpotokosn
EIGRP Ha aTux untepdeiicax u cooTBETCTBYIOIIAs JTUOO BCEM

uHTepdeiicamM B KJIaCCOBOI CETH, TMOO MOAMHOXECTBY MHTEep(hEiicOB

Ha OCHOBaHUM 11adjioHa Macku B ctuiie ACL
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Oxonuanue maoa. 10.4

Komanma

Onucanue

maximum-paths
KOJIMYECTBO IIyTert

variance MHOXUTEJIE

bandwidth mmpura
MTOJIOCE! _NPOIY CKaHMUS

delay sHauveHne
BanepPxKA

ip hello-interval
eigrp Homep
ABTOHOMHOM CHCTEME!
3SHaYeHMe TarMepa
ip hold-time eigrp
HOMEp aBTOHOMHOM _
CHUCTEMEl 3HAYEHUE
TarnMepa

[no] auto-summary

passive-interface
TUII HOMEP

passive-interface
default

no passive-interface
TUIT HOMEP

[MoxpxomaHma MapuIpyTU3aTOpa, OMPeNeSIoNIas MaKCUMAaIbHOE
KOJIMYECTBO MapIIpyTOB paBHOW CTOMMOCTU, KOTOPHIE MOTYT OBITh
006ABJICHBI B TaOJIUITYy MapIIpyTU3aIIMKT

IMonkomaHga MapuipyTu3aropa, onpeaesioinas MHOXuUTeab EIGRP,
HCTOJIb3YeMBblii U1 ONpeneeHUsI, TOCTaTOYHO JI METPUKA MaplIpyTa
FS 6:1m3Ka K MeTpuKe ONTHUMaJIbHOTO MapiIpyTa, YTOObI OHU
CUUTAJIUCH pAaBHBIMU

[Nonxomanna uHTepdeiica, HEMOCPEACTBEHHO YCTaHABIMBAIOIIAS
IIMPUHY MOJIOCH TTportycKaHust uHTepdeiica (Kout/c)

INonkomanna uHTepdeiica sl yCTAHOBKY 3HAYCHUST 3aIePXKKI
HHTepdeiica aroM B IeCATOK MUKPOCEKYHT

IMonkomanna uHtepdeiica, yctaHaBaMBaloiast uHTepBaa Hello
EIGRP mna nannoro niponiecca EIGRP

[Monxomanna nHTepdeiica, ycraHaBIUBAIOIIAST BpEMST 3aIePXKKU
EIGRP mns nanHoro untepdeiica

IMonkomaHma MapIpyTU3aTopa, OTKIOYAIOIIas (C TIOMOIIIBIO
rapameTpa no) Wi BKIIIoYalolas aBToMaTHIecKoe CyMMHUPOBaHe
MapIlpyTOB B IPaHUILIE KJIACCOBOM CeTU

IMonkomaHaa MaplipyTU3aTopa, aejaolnas nHTepdeiic
naccuBHBIM uHTepdericoM OSPE, a 3Ha4yuT, nmpouiecc OSPF
He OyneT GOpMUPOBATH COCENCKIE OTHOLIEHUS C COCETHUMMU
MapIpyTr3aTopaMu, JOCTYITHBIMU Ha JaHHOM MHTepdeiice

[Monkomanaa OSPF usmeHsomas cranaaptHoe 3HaueHue OSPF
IIJ11 UHTep(eiicoB ¢ MacCCUBHOrO Ha aKTUBHBIM

IMonkomanga OSPF, nepeBoasiuast uHTepdeiic uam cyouHtepdeiic
B akTuBHOE coctosiHue OSPF

Taoiuna 10.5. IToap3oBaTe/ibcKue KOMAHIbI

Komanma

Onucanue

show ip eigrp
interfaces

show ip eigrp

interfaces Twmm HOMEpP

show ip eigrp

BbIBOIUT MO OIHOM CTPOKE Ha KaxXXIblii MHTepdeiic, Ha KOTOPOM
paspeieH rpotokos EIGRP, Ho He caenaH maccMBHBIM
KOMaHJI0ll KOHbUTYpalluu passive-interface

BBIBOIUT cTaTUCTUKY TTO MHTEpdeiicaM, Ha KOTOPBIX pa3pelieH
npotokoi EIGRP, Ho He caenaH maccUBHBIM KOMaHIOM
KOH(}UTypaluu passive-interface

BriBOIMT MOApOOHOCTH KOH(PUTYPALIMU U CTATUCTUKY

interfaces detail [Twm  pyg Bcex MM TOJIBKO JJIS BEIOPAHHBIX MHTEP(EICOB, KOTOPBIE

HOMEP]

pa3pC€uI€HbI, HO HC ITaCCUBHLI
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Komanma

Onucanue

show ip protocols

show ip eigrp neighbors

show ip eigrp neighbors
TUII HOMEP

show ip eigrp topology

show ip eigrp topology
nogceTs/npepurc

show ip eigrp topology
| section momcers

show ip route

show ip route eigrp

show ip route ip-azgpec
Macka

show ip route | section

nongceTre

debug eigrp fsm

OTtob6paxaer mapaMeTphl TPOTOKOJIA MAPIIPYTU3ALNHI U TEKYIINe
3HAYEHMS TAMEPOB

BreiBogut coceneit EIGRP u nx cocrosinue

BoeiBonaut coceneit EIGRP, nocTyrHbIX 1151 3a1aHHOTO
uHTepdeiica

BoiBonut copepxxumoe Tadauubl Tonogoruu EIGRP, Bkiouast
OITUMAJIbHBIE Y PE3€PBHbBIE MAPLIPYTHI

BbIBOIUT MOAPOOHYIO TOMOJOIMYECKYIO MH(POPMALIMIO
0 BBIOpAHHOM IIOJCETU

BbIBOIUT MOAMHOXECTBO KOMaHI show ip eigrp topology
(TOJIBKO pazae 1uisl BRIOpaHHOTO UASHTU(MUKATOpA TTOICETH)

BoeiBoauT Bce Mapiipythl [Pv4

BoeiBoauT MapuipyThl B Tabsuile Mapuipytusanuu [Pv4,
u3ydeHHblIe 1o rpotokosy EIGRP

BbIBOIUT MOAPOOHOE OMNycaHue MapiipyTa JUisl BHIOpaHHOM
MOJCETH/MaCKH1

BbIBoOMT MOAMHOXECTBO KOMaH show ip route (TOJIBKO
paszes 1St BBIOpaHHOTO UAeHTH(hUKATOpA TIONCET)

BriBopuT n3MeHeHust B onTuManbHbIX Mapiipytax EIGRP
u Mapupytax FS

OtBeTHI HA KOHTPOJIbHBIE€ BOIIPOCHI

1—A,B.2—B,I'3—T'4—B.5—B.6—A.7—Bb.
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