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JNlabopaTopHasa paboTa. HacTpomnka 6azosoro npotokosnia OSPFv2
ANA oAHOM obnacTu (BapmnaHT 4S5 MHCTPYKTopa)

MpumeyaHue ana nHcTpykTopa. KpacHbIM WprUdTOM nnm cepbiM (OOHOM BblAENEH TEKCT, KOTOPbLIN
oTobpaxkaeTcs TONbKO B KOMUU MHCTPYKTOPA.

Tononorusa
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Na6opaTopHasa paboTta. HacTtpomnka 6azoBoro npotokona OSPFv2 gna ogHom obnactu

Tabnuua agpecauum

YcTpomncteo UHTepdeiic IP-appec Macka nogceTtm y:':lor:_::::lo
R1 GO0/0 192.168.1.1 255.255.255.0 —

S0/0/0 (DCE) 192.168.12.1 255.255.255.252 | —

S0/0/1 192.168.13.1 255.255.255.252 | —
R2 GO0/0 192.168.2.1 255.255.255.0 —

S0/0/0 192.168.12.2 255.255.255.252 | —

S0/0/1 (DCE) 192.168.23.1 255.255.255.252 | —
R3 GO0/0 192.168.3.1 255.255.255.0 —

S0/0/0 (DCE) 192.168.13.2 255.255.255.252 | —

S0/0/1 192.168.23.2 255.255.255.252 | —
PC-A NIC 192.168.1.3 255.255.255.0 192.168.1.1
PC-B NIC 192.168.2.3 255.255.255.0 192.168.2.1
PC-C NIC 192.168.3.3 255.255.255.0 192.168.3.1

3apaum
YacTtb 1. Co3aaHme ceTy u HacTpoMKa OCHOBHbIX NapamMeTpPoOB YCTPOMCTBA
YacTb 2. Hactpowka n npoBepka maplipyTtmusauum OSPF
YacTtb 3. U3aMeHeHMne HasHayeHnn naeHTMPUKaTOPOB MapLLIPyTU3aTOpPOB
YacTb 4. Hactpownka naccuBHbIX MHTepdencoB OSPF

YacTtb 5. UameHeHune metpuk OSPF

O6wue cBeaeHus/cueHapum

Anroputm kpaTtyanwero nytn (OSPF) — aTto npoTokon mapLupyTtusauuu ans IP-ceTen Ha OCHOBE COCTOSIHUSA
kaHana. OSPFv2 onpeneneH ans cetewn npotokona IPv4, a OSPFv3 — ans ceten IPv6. OSPF o6HapyxuBaeT
U3MeHeHNs1 B TONOMOrMu1, Hanpumep cbon kaHana, u GbICTPO CXOAUTCHA B HOBOM BecneTneBon CTPyKType
mMapuwpytmnsaumm. OSPF paccunTbiBaeT Kaxabli MapLUpyT € NOMOLLbI0 anroputMma [enkeTpsl, T.e. anroputma
KpaTyaniiero nyTu.

B aTon nabopatopHoii paboTe Heo6Xxo0aMMO HacTPOUTb TOMOJOTUI0 ceTu ¢ MapupyTusaunen OSPFv2,
N3MEHUTb Ha3HaYeHUs1 MOAEHTUPUKATOPOB MapLUPYTU3aTOPOB, HACTPOUTbL NACCUMBHbIE MHTEPdENCHI,
HacTpoutb meTpukn OSPF 1 ncnonb3oBaTb psg KOMaHA nHTepdenca KoMaHOHOW CTPOKM AN BbiBOAA
1 NPOBEPKM AaHHbIX MapLipyTusaumm OSPF.

MpumeyaHue. B npaktuyeckunx nabopatopHbix pabotax CCNA 1cnonb3yTcs MapLipyTusaTopsl

C NHTerpupoBaHHbIMu ceTeBbiMu cepucamm (ISR) Cisco 1941 ¢ onepaumoHHon cuctemon Cisco IOS Bepcun
15.2(4)M3 (06pas universalk9). [lonyckaeTcs ncnonb3oBaHne MapLUpyTU3aTopoB APYrux Mogenen, a Takke
apyrux Bepcun onepavmoHHon cuctemsl Cisco 10S. B 3aBucnmocTu ot mogenu ycrporctea u sepcun Cisco
IOS pocTynHble KOMaHabl U pe3yrnbTaThl UX BbIMOMHEHWS MOTYT OTNIMYATLCS OT TEX, KOTOPble NoKasaHbl

B nabopatopHbIx paboTax. TOYHbIE MOEHTUUKATOPLI MHTEPENCOB CM. B CBOAHOM Tabnuue no
NHTepdencam MapLLpyTM3aTOpOB B KOHLE nabopaTopHon paboThl.

MpumeyaHue. YoeguTech, YTO BCE HACTPOMKM MapLUpYyTU3aTOPOB yAaneHbl U 3arpy3oyHas KoHuUrypaumns
oTcyTCTBYET. ECnu Bbl HE yBEpeHbI, 00paTUTECh K UHCTPYKTOPY.
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Na6opaTopHasa paboTta. HacTtpomnka 6azoBoro npotokona OSPFv2 gna ogHom obnactu

MpumeyaHue ana MHcTpyKTopa. [Mopagok nHMLmanusaumm 1 nepesarpyskm YCTpOUCTB CM. B PYKOBOACTBE
no nabopaTtopHbIM paboTam Ans MHCTPYKTOpa.
Heo6xoaumeblie pecypchbl

o 3 mapuwpyTusartopa (Cisco 1941 c onepaumoHHon cuctemon Cisco 10S Bepcumn 15.2(4)M3
(yHuBepcanbeHbIn 06pas) nnu aHanornyHas Moens)

e 3 TIK (Windows 7, Vista unu XP ¢ nporpammorn amynsiuMm TepmuHana, Hanpumep Tera Term)
o KoHconbHble kabenu ansa Hactporku yctponcts Cisco |OS yepes KOHCOMbHbIE MOPThI

e Kabenu Ethernet n nocnegoBaTtenbHble KAben cornacHo ToNonornu

Yactb 1: Co3gaHue ceTn M HaCcTpPoOMKa OCHOBHbIX NapamMeTpoB
yCcTpoucTBa

B yactn 1 Bam npegctouT co3gaTb TOMOJIOMUIO CETU M HAcTpouTb 6a3oBble NnapameTpbl s MK
N MapLLpyTU3aTOPOB.

LlWar 1: Cos3panTe ceTb cornacHo Tonororuun.
War 2: BbinonHuTe 3anycK u nepes3arpy3Ky MapLipyTM3aToOpoB.

War 3: [lMpousBeguTe 6a30BYI0 HACTPONKY MapLLUPYTU3aTOPOB.
Otkntounte nouck DNS.

HacTpoinTte nmeHa ycTpocTB B COOTBETCTBUM C TOMOMOIMEN.

HasHaubTe class B kayecTBe naponsi npuBuiernpoBaHHoro pexmma EXEC.

HasHaubTe cisco B kauecTBe naponen koHconu n VTY.

® a0 T o

HacTtporite 6aHHepHoe coobuieHne gHa (MOTD) ans npegynpexaeHusl nofnb3oBaTenen o 3anpeTte
HeCaHKLMOHUPOBaHHOIO AOCTYyNa.

—h

Hactpoiite logging synchronous Ha nuHuu kKoHCOMNN.

HasHaubTe IP-agpeca Bcem nHTepdgencam B COOTBETCTBMM C Tabnuuen agpecaunm.

s«

HacTtpoiiTe TakTOBYIO 4acTOTy Ha BCcex nocrnenoBartenbHbiX UHTepdencax DCE Ha 128000.

CkonupymnTe TeKyLLyo KOHUrypauuio B hann 3arpy3o4Hon KoHuUrypaumm.

War 4: HacTtpowute yanbi K.

War 5: [MpoBepbTe cBA3L.

MapLpyTr3aTopbl AOMMKHbI YCNELLHO OTNPaBNAATb 3X0-3anpockl Apyr Apyry, u Bce MK gomkHbl ycnewHo
OTNPaBnsATb 9X0-3anpOChl Ha CBOU LWUMO3bl MO YyMONYaHuto. KoMnbloTepbl HE MOryT OTNPaBNATbL 3X0-3anpochI
apyrum lMK, noka He HacTpoeHa mapwpyTtusauua OSPF. MNpu HeyaayHOM BbINOMHEHUN 3X0-3aMpocoB
BbINONHUTE MOUCK U YCTpaHeHne Henonaaox.

YacTtb 2: HacTtpouka n npoBepka mapwpyTtusaumm OSPF

B vactn 2 Bam npeacrout HacTpouTb MapLupytusaumo OSPFv2 Ha Bcex mapLupyTmusaTopax B CeTH, a 3aTem
ybeautbcs, 4to Tabnuubl MapLpyTusauumn npasunsHo obHosnsATcA. MNocne nposepku OSPF HeobxoamMmo
HaCTpPOUTb ANs KaHanoB ayTeHTudukauuio npotokona OSPF ansa noBbilweHWs ypoBHSA 6e30nacHOCTU.
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Na6opaTopHasa paboTta. HacTtpomnka 6azoBoro npotokona OSPFv2 gna ogHom obnactu

War 1: Hacrtpownte npotokon OSPF Ha mapwpyTusarope R1.

a. Wcnonb3ynte komaHay router ospf B pexnme rnobanbHOM KOHUrypaumm, 4Tobbl BKIHOYMUTL MPOTOKON
OSPF Ha mapuwpyTtusatope R1.

Rl (config) # router ospf 1

MpumeuaHue. VipeHTundmkatop npouecca OSPF xpaHUTCA NokanbHO 1 HE MMEET OTHOLLIEHMS K APYTAM
MapLupyTusaTopam B CETU.

b. Hactponte uHcTpykuumn network gns cetein Ha mapwpyTmnsatope R1. Mcnonbayite ngeHtudukaTop
obnacTtu, paBHbil 0.
Rl (config-router)# network 192.168.1.0 0.0.0.255 area O
Rl (config-router) # network 192.168.12.0 0.0.0.3 area 0
Rl (config-router)# network 192.168.13.0 0.0.0.3 area O

War 2: Hactponte OSPF Ha mapwpyTusatopax R2 n R3.

Bocnonb3yntechk komaHaon router ospf n gob6aBbTe MHCTPYKUUKM network ans ceTen Ha MmapLupyTmM3aTopax
R2 n R3. Korga mapwpytnsaumsa OSPF 6ynet HacTpoeHa Ha R2 u R3, Ha mapuwpyTtusatope R1 6yayt
NosiBATCA coobLLeHMs 06 OTHOLLEHUAX CMEXHOCTMU.

R1#

00:22:29: %0SPF-5-ADJCHG: Process 1, Nbr 192.168.23.1 on Serial0/0/0 from LOADING to
FULL, Loading Done

R1#

0:23:14: %OSPF-5-ADJCHG: Process 1, Nbr 192.168.23.2 on Serial0/0/1 from LOADING to
FULL, Loading Done

R1#
War 3: [lpoBepbTe MHhpOpMaLUIO O coceaHUX yCTponcTBax n mapwpyrtmsauum OSPF.

a. BeinonHute komaHay show ip ospf neighbor, ytobbl y6eanTbes, 4TO Ha KaXkaoM MapLupyTu3aTope
Apyrve MapLupyTusaTopbl CETU yKka3aHbl B KQ4ECTBE COCEOHNX YCTPOWCTB.

R1# show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
192.168.23.2 0 FULL/ - 00:00:33 192.168.13.2 Serial0/0/1
192.168.23.1 0 FULL/ - 00:00:30 192.168.12.2 Serial0/0/0

b. Bsegute komaHay show ip route, 4to6bl YOeamTbCs, YTO BCe ceTu oTobpaxaroTca B Tabnuue
MapLLpyTU3aLmM1 Ha BCEX MapLUpyTU3aTopax.
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
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-ISs, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* - candidate default, U - per-user static route, o - ODR

P - periodic downloaded static route
Gateway of last resort is not set

192.168.1.0/24 is variably subnetted, 2 subnets, 2 masks
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Na6opaTopHasa paboTta. HacTtpomnka 6azoBoro npotokona OSPFv2 gna ogHom obnactu

C 192.168.1.0/24 is directly connected, GigabitEthernet0/0

L 192.168.1.1/32 is directly connected, GigabitEthernet0/0

0] 192.168.2.0/24 [110/65] via 192.168.12.2, 00:32:33, Serial0/0/0

0] 192.168.3.0/24 [110/65] via 192.168.13.2, 00:31:48, Serial0/0/1
192.168.12.0/24 is variably subnetted, 2 subnets, 2 masks

C 192.168.12.0/30 is directly connected, Serial0/0/0

L 192.168.12.1/32 is directly connected, Serial0/0/0
192.168.13.0/24 is variably subnetted, 2 subnets, 2 masks

C 192.168.13.0/30 is directly connected, Serial0/0/1

L 192.168.13.1/32 is directly connected, Serial0/0/1
192.168.23.0/30 is subnetted, 1 subnets

0] 192.168.23.0/30 [110/128] wvia 192.168.12.2, 00:31:38, Serial0/0/0

[110/128] wvia 192.168.13.2, 00:31:38, Serial0/0/1

Kakyto komaHngy Bbl Obl NPUMEHUIUN, YTOObI MPOCMOTPETL B Tabnuue mapLupyTusaumm Tonbko mapwpytel OSPF?

show ip route ospf

War 4: [MpoBepbTe napameTpbl npoTtokona OSPF.

KomaHnpa show ip protocols — GbiCTphIl cOCcO0 NpoOBEPKU BaXkHeLWwen nHopmMaumm o KoHdurypaumm
OSPF. 3ta nHgopmaumsa cogepxuT ngeHtudukatop npouecca OSPF, naeHtudukatop MmapLupytusaropa,
06bsABNAEMble MapLUPYTU3aTOPOM CETU, COCeHMe YCTPOMUCTBA, OT KOTOPbIN MapLupyTusaTop nonyvaet
OBHOBIEHNs, a TaKkke aaMUHUCTPATMBHYIO AMCTaHUMIO No ymonyaHuto, ans OSPF pasHyto 110.

R1# show ip protocols

**%* IP Routing is NSF aware ***

Routing Protocol is "ospf 1"
Outgoing update filter list for all interfaces is not set
Incoming update filter list for all interfaces is not set
Router ID 192.168.13.1
Number of areas in this router is 1. 1 normal O stub 0 nssa
Maximum path: 4
Routing for Networks:
192.168.1.0 0.0.0.255 area 0
192.168.12.0 0.0.0.3 area O
192.168.13.0 0.0.0.3 area O

Routing Information Sources:

Gateway Distance Last Update
192.168.23.2 110 00:19:16
192.168.23.1 110 00:20:03

Distance: (default is 110)

War 5: [MpoBepbTe AaHHbIe npouecca OSPF.

VMcnonbayite komangy show ip ospf ans nposepku ngeHtndmkatopa npouecca OSPF n nageHtudgukartopa
MapLupyTmnsaTtopa. JTta komaHaa otobpaxaeTt AaHHble obnactu OSPF u nokasbiBaeT Bpems nocrnegHero
pacuéTa anroputma SPF.

R1# show ip ospf
Routing Process "ospf 1" with ID 192.168.13.1
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Start time: 00:20:23.260, Time elapsed: 00:25:08.296
Supports only single TOS(TOS0) routes
Supports opaque LSA
Supports Link-local Signaling (LLS)
Supports area transit capability
Supports NSSA (compatible with RFC 3101)
Event-log enabled, Maximum number of events: 1000, Mode: cyclic
Router is not originating router-LSAs with maximum metric
Initial SPF schedule delay 5000 msecs
Minimum hold time between two consecutive SPFs 10000 msecs
Maximum wait time between two consecutive SPFs 10000 msecs
Incremental-SPF disabled
Minimum LSA interval 5 secs
Minimum LSA arrival 1000 msecs
LSA group pacing timer 240 secs
Interface flood pacing timer 33 msecs
Retransmission pacing timer 66 msecs
Number of external LSA 0. Checksum Sum 0x000000
Number of opaque AS LSA 0. Checksum Sum 0x000000
Number of DCbitless external and opaque AS LSA 0
Number of DoNotAge external and opaque AS LSA 0
Number of areas in this router is 1. 1 normal 0 stub 0 nssa
Number of areas transit capable is O
External flood list length 0
IETF NSF helper support enabled
Cisco NSF helper support enabled
Reference bandwidth unit is 100 mbps
Area BACKBONE (0)
Number of interfaces in this area is 3
Area has no authentication
SPF algorithm last executed 00:22:53.756 ago
SPF algorithm executed 7 times
Area ranges are
Number of LSA 3. Checksum Sum 0x019A61
Number of opagque link LSA 0. Checksum Sum 0x000000
Number of DCbitless LSA 0
Number of indication LSA 0
Number of DoNotAge LSA O
Flood list length 0

War 6: [MpoBepbTe napameTpbl MHTepchenca OSPF.

a. Beepgute komangy show ip ospf interface brief ansa otobpaxeHus cBoaKM MHTEPENCOB C NOAAEPKKON

npotokona OSPF.

R1# show ip ospf interface brief

Interface PID Area IP Address/Mask Cost State Nbrs F/C
Se0/0/1 1 0 192.168.13.1/30 64 P2P 1/1
Se0/0/0 1 0 192.168.12.1/30 64 P2P 1/1
Gi0/0 1 0 192.168.1.1/24 1 DR 0/0
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b. [Ons nonyyeHuns bonee nogpobHOro cnmncka Bcex MHTepdencos ¢ nogaepxkon npotokona OSPF seeaute

komaHay show ip ospf interface.

R1# show ip ospf interface
Serial0/0/1 is up, line protocol is up

Internet Address 192.168.13.1/30, Area 0, Attached via Network Stat
Process ID 1, Router ID 192.168.13.1, Network Type POINT TO POINT,
Topology-MTID Cost Disabled Shutdown Topology Name

0 64 no no Base

Transmit Delay is 1 sec, State POINT TO POINT

Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit
oob-resync timeout 40
Hello due in 00:00:01

Supports Link-local Signaling (LLS)

Cisco NSF helper support enabled

IETEF NSF helper support enabled

Index 3/3, flood queue length O

Next 0x0 (0)/0x0(0)

Last flood scan length is 1, maximum is 1

Last flood scan time is 0 msec, maximum is 0 msec

Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 192.168.23.2

Suppress hello for 0 neighbor (s)

Serial0/0/0 is up, line protocol is up

ement
Cost: 64

5

Internet Address 192.168.12.1/30, Area 0, Attached via Network Statement

Process ID 1, Router ID 192.168.13.1, Network Type POINT TO POINT,
Topology-MTID Cost Disabled Shutdown Topology Name
0 64 no no Base

Transmit Delay is 1 sec, State POINT TO POINT

Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit
oob-resync timeout 40
Hello due in 00:00:03

Supports Link-local Signaling (LLS)

Cisco NSF helper support enabled

IETF NSF helper support enabled

Index 2/2, flood queue length O

Next 0x0(0)/0x0(0)

Last flood scan length is 1, maximum is 1

Last flood scan time is 0 msec, maximum is 0 msec

Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 192.168.23.1

Suppress hello for 0 neighbor(s)

GigabitEthernet0/0 is up, line protocol is up

Cost: 64

5

Internet Address 192.168.1.1/24, Area 0, Attached via Network Statement

Process ID 1, Router ID 192.168.13.1, Network Type BROADCAST, Cost:

Topology-MTID Cost Disabled Shutdown Topology Name

0 1 no no Base
Transmit Delay is 1 sec, State DR, Priority 1
Designated Router (ID) 192.168.13.1, Interface address 192.168.1.1

No backup designated router on this network

1
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Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
oob-resync timeout 40
Hello due in 00:00:01

Supports Link-local Signaling (LLS)

Cisco NSF helper support enabled

IETEF NSF helper support enabled

Index 1/1, flood queue length 0

Next 0x0(0)/0x0(0)

Last flood scan length is 0, maximum is O

Last flood scan time is 0 msec, maximum is 0 msec

Neighbor Count is 0, Adjacent neighbor count is 0

Suppress hello for 0 neighbor (s)

War 7: [poBepbTe HafNIM4YMe CKBO3HOro CoeAMHEHUS.

Bce komMnbloTepbl OMKHbI YCNELHO OTAPaBATb 9X0-3anpockl KO BCEM OCTaslbHbIM KOMMbIOTEPaM, YKa3aHHbIM
B Tononioruu. MNpn Heyaa4YHOM BbINOSIHEHWM 3X0-3aNPOCOB BbINOSIHUTE MOUCK U YCTPpaHEeHMEe Henonagok.

MpumeuaHume. [ina ycnewHoi nepeaaym 3Xo-3anpocoB MOXeT NoTpeGoBaThCs OTKIIOYEHNE MEXKCETEBOIO
aKpaHa.

YacTtb 3: WU3MeHeHue Ha3Ha4YeHHbIX UAEHTUPUKATOPOB MapLUPYyTU3aTOPOB

UpeHTudukatop OSPF-maplpyTusatopa ncnonb3yetcsa And yHUKanbHoON naeHtudukauum gJomeHa
mapuwpytnsaumm OSPF. Mapwpytnsatopam komnaHum Cisco naeHTUgukaTop HasHayaeTca OaHUM 13 Tpex
cnocoboB K B crieayoLwem nopsake:

1) IP-agpec, HacTpoeHHbIN ¢ nomoLbto komaHasl OSPF router-id (Mpu Hanuynm)
2) HaubonbLumn IP-agpec noboro us loopback-agpecos mapLupyTtusaTtopa (Npyv Hanuyum)
3) Haunbonblumn akTMBHbIV IP-agpec noboro us pusmnyecknx MHTepENCoB MapLlpyTnusaTtopa

[MocKkonbKy HM Ha OAHOM M3 TPEX MapLUPYTU3aToOpOB He HacTpoeHsl ID maplupyTusaTopa unm NHTepgenchl
loopback, ID kaxxgoro MmapLupyTM3aTopa onpegenseTcs HamsbicLluum [P-agpecom noboro akTMBHOrO MHTepdhenca.

B yactn 3 Bam He0b6x0AMMO N3MEHUTL Ha3HauYeHne naeHtTudgpukatopa OSPF-mapLupyTM3aTopa ¢ NOMOLLbHO
loopback-agpecos. Takxke Mbl BOCNonb3yeMca komaHaoun router-id ons cMeHbl naeHTUgMKaTopa
MapLupyTusaTopa.

War1: WameHuTe naeHtucukaTopbl MapLipyTusartopa ¢ nomoubio loopback-agpecos.

a. HasnaubTte IP-agpec loopback-uHtepoeicy 0 ana maplupytmsaTtopa R1.
Rl (config) # interface 1lo0
Rl (config-if)# ip address 1.1.1.1 255.255.255.255
Rl (config-if) # end

b. HasHauybTe IP-agpeca loopback-uHtepgencam 0 anga mapipytmnsatopoB R2 1 R3. Vcnoneayinte IP-agpec
2.2.2.2/32 pna R2 n 3.3.3.3/32 ana R3.

CoxpaHuTe TeKyLLyo KOH(UrypaLuio B 3arpy304Hyo KOHUIypaLuio Ha Bcex Tpex MapLupyTusaropax.

d. YTtobbl BoCCTaHOBUTL ANa uaeHT1ukaTopa MapLupyTmMsaTopa ncnons3osaHune loopback-agpeca,
HeobXxo4MMO Nepesarpy3utb MapLupyTusaTtopbl. BeinonHute komaHay reload Ha Bcex Tpex
MapLpyTmnsaTtopax. HaxmuTe knasuwy BBO[, utobbl noATBEPAUTL NEpesarpysky.
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Lar 2:

MpumeyvaHue ana nHctpykrtopa. KomaHaa clear ip ospf process He BoccTaHaBnMBaeT UAEHTUUKATOPDI
MapLUpyT13aTopOB, ncnonb3ywue loopback-agpeca. Ytobbl BocCTaHOBUTE A8 ngeHTudmrkaropa
MapLupyTmnsaTopa ucnons3osaHue loopback-agpeca, HyXKHO nepesarpy3uTb MapLLpyTM3aTop.

Mocrne Toro kak MapLLpyTM3aTop 3aBepLUUT NpoLecc nepesarpysku, BBeaute komaHay show ip protocols,
4TOObI NPOCMOTPETHL HOBLIN NAEHTUUKATOP MapLupyTUu3aTopa.
R1# show ip protocols

*** IP Routing is NSF aware ***

Routing Protocol is "ospf 1"

Outgoing update filter list for all interfaces is not set
Incoming update filter list for all interfaces is not set
Router ID 1.1.1.1
Number of areas in this router is 1. 1 normal O stub 0 nssa
Maximum path: 4
Routing for Networks:

192.168.1.0 0.0.0.255 area O

192.168.12.0 0.0.0.3 area O

192.168.13.0 0.0.0.3 area O

Routing Information Sources:

Gateway Distance Last Update
3.3.3.3 110 00:01:00
2.2.2.2 110 00:01:14

Distance: (default is 110)

Beeante komaHgy show ip ospf neighbor, 4ToGbl NpocMOTpeTH M3MEHEHUSA NOEHTUPUKATOPOB
COCeaHNX MapLUpyTU3aToOPOB.

R1# show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
3.3.3.3 0 FULL/ - 00:00:35 192.168.13.2 Serial0/0/1
2.2.2.2 0 FULL/ - 00:00:32 192.168.12.2 Serial0/0/0
R1#

U3ameHuTe naeHtudcpmukaTop mapwpyrtusaropa R1 ¢ nomoubio komaHAabl router-id.

npeLI,I'IO‘-ITI/ITeJ'IbeIM MeTo40M HaCTpOIZKM MﬂeHTMd)I/IKaTOpa MapLupyTusaTtopa ABnAeTcAa KoMmaHaa router-id.

a.

UTobbl NnepeHasHaunTb naeHTMdukaTop MappyTtusaropa R1, BeinonHute Ha Hem KomaHay router-id
11.11.11.11. ObpaTuTe BHMMaH1Ee Ha yBeJOMIIEHME, KOTOPOE MNOSIBSAETCS NPU BbINOMHEHUM KOMaHAbI
router-id.

Rl (config) # router ospf 1
Rl (config-router)# router-id 11.11.11.11

Reload or use "clear ip ospf process" command, for this to take effect
Rl (config) # end

Ha akpaH 6ygeT BbiBeAEHO MHOPMALMOHHOE COObLLIEHME O TOM, YTO He0bXxoaMmo NnMbo nepesarpy3nTb
MapLupyTusaTop, NMbo Bocnonb3oBaTbcst KoMaHaon clear ip ospf process a5is BCTYNneHns aToro
n3meHeHus B cuny. Beegute komaHgy clear ip ospf process Ha Bcex Tpex mapLupyTusatopax. Beegute
yes, 4Tobbl NoaATBEPANTL COPOC, U HaxxMuTe knasuwy BBO[,.
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Ona mapwpytnsatop R2 HacTponTe ugeHTndpumkaTop 22.22.22.22, a ana mappytmnsatopa R3 HacTponTe
noeHtudukatop 33.33.33.33. 3atem ncnonb3ynte komaHay clear ip ospf process ans cbpoca npouecca
MapLipyTusaumm ospf.

Beeante komaHay show ip protocols, 4To6bl NPoOBEPUTL, U3MEHUICA NN MAEHTUMUKATOP Ha
MapLupyTusatope R1.
R1# show ip protocols

*** IP Routing is NSF aware ***

Routing Protocol is "ospf 1"

Outgoing update filter list for all interfaces is not set
Incoming update filter list for all interfaces is not set
Router ID 11.11.11.11
Number of areas in this router is 1. 1 normal O stub 0 nssa
Maximum path: 4
Routing for Networks:

192.168.1.0 0.0.0.255 area O

192.168.12.0 0.0.0.3 area O

192.168.13.0 0.0.0.3 area O

Passive Interface(s):

GigabitEthernet0/1

Routing Information Sources:
Gateway Distance Last Update
33.33.33.33 110 00:00:19
22.22.22.22 110 00:00:31
3.3.3.3 110 00:00:41
2.2.2.2 110 00:00:41

Distance: (default is 110)

BeinonHuTe komaHay show ip ospf neighbor Ha mapLupyTusaTope R1, utobbl y6eantbcs, 4TO HOBbIE
naeHTudurkaTopbl Ana mapwpytmnsatopos R2 n R3 cogepxartcs B cnucke.

R1# show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
33.33.33.33 0 FULL/ - 00:00:36 192.168.13.2 Serial0/0/1
22.22.22.22 0 FULL/ - 00:00:32 192.168.12.2 Serial0/0/0

Yactb 4: HacTtpouka naccuBHbIX UHTEepcencos OSPF

KomaHpa passive-interface 3anpelyaet otnpasky 06HOBMEHUI MapLIPYTOB Yepes yka3aHHbI MHTepdenc
MapLupyTusaTtopa. B 60nbLUMHCTBE criydyaeB kKoMaH4a UCMNOMNb3yeTes A4S YMeHbLUeHUs Tpadmka B NIOKanbHbIX
CeTsX, MOCKOSbKY UM He HY>KHO Mony4vaTb coobLeHMs NPOTOKoNa AMHaMUYeCKon MapLupyTusaummn. B yactn

4 BaMm NpeacTouT UCMonb3oBaTb KOMaHay passive-interface anst HacTporikn UHTepderica B kKa4eCTBE MNACCUBHOTO.
Takke Bbl HacTpoute OSPF Taknm obpasom, UToObI BCe MHTEpdencsl mapLupyTusaTopa 6binm nacCuBHbIMU
Mo ymMomyaHuio, a 3aTem BKIloUMTe 00bABeHNs npoTokona mapwpyTtusaumn OSPF ons BeibpaHHbIx
UHTEepdEencos.

LWar 1:

a.

HacTpownTe naccuBHbIN HTEpdenc.

Beeante komaHay show ip ospf interface g0/0 Ha mapwpyTmnsatope R1. O6patute BHUMaHWE Ha
Tanmep, ykasbiBaloLUA BpeMS NOSTy4EHUS 04epegHOro nakeTa npuBeTCcTBuMS. NakeTbl NPUBETCTBUS
oTnpasnsatoTcs kaxable 10 cekyHA 1 ncnonb3yoTes MaplupyTtudatopamm OSPF ansa nposepku
paboTocnocobHOCTU COCEAHUX YCTPONCTB.
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R1# show ip ospf interface g0/0
GigabitEthernet0/0 is up, line protocol is up
Internet Address 192.168.1.1/24, Area 0, Attached via Network Statement
Process ID 1, Router ID 11.11.11.11, Network Type BROADCAST, Cost: 1
Topology-MTID Cost Disabled Shutdown Topology Name
0 1 no no Base
Transmit Delay is 1 sec, State DR, Priority 1
Designated Router (ID) 11.11.11.11, Interface address 192.168.1.1
No backup designated router on this network
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
oob-resync timeout 40
Hello due in 00:00:02
Supports Link-local Signaling (LLS)
Cisco NSF helper support enabled
IETEF NSF helper support enabled
Index 1/1, flood queue length O
Next 0x0(0)/0x0(0)
Last flood scan length is 0, maximum is 0
Last flood scan time is 0 msec, maximum is 0 msec
Neighbor Count is 0, Adjacent neighbor count is 0

Suppress hello for 0 neighbor(s)
b. BeinonHuTe KomaHAy passive-interface, utobel uHTEpenic GO/0 mapLupyTmusaTopa R1 ctan naccuBHbIM.

Rl (config) # router ospf 1
Rl (config-router) # passive-interface g0/0

c. [lloBTopHo BeINnonHuTe komaHay show ip ospf interface g0/0, uTob6bl y6eauTbcs, uto nHTepdenc GO/0
cTan NaccuBHbIM.

R1# show ip ospf interface g0/0
GigabitEthernet0/0 is up, line protocol is up
Internet Address 192.168.1.1/24, Area 0, Attached via Network Statement
Process ID 1, Router ID 11.11.11.11, Network Type BROADCAST, Cost: 1
Topology-MTID Cost Disabled Shutdown Topology Name
0 1 no no Base

Transmit Delay is 1 sec, State DR, Priority 1
Designated Router (ID) 11.11.11.11, Interface address 192.168.1.1
No backup designated router on this network
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5

oob-resync timeout 40

No Hellos (Passive interface)
Supports Link-local Signaling (LLS)
Cisco NSF helper support enabled
IETF NSF helper support enabled
Index 1/1, flood queue length 0
Next 0x0(0)/0x0(0)
Last flood scan length is 0, maximum is O
Last flood scan time is 0 msec, maximum is 0 msec
Neighbor Count is 0, Adjacent neighbor count is 0

Suppress hello for 0 neighbor (s)
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d. Beeaute komaHay show ip route Ha mapupyTusatopax R2 u R3, ytobbl y6eauTscs, 4To MapLUpyT K ceTU
192.168.1.0/24 ocTtaeTcst AOCTYMNHbIM.
R2# 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
E1 - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, 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
o - ODR, P - periodic downloaded static route, H - NHRP, 1 - LISP

+ - replicated route, % - next hop override
Gateway of last resort is not set

2.0.0.0/32 is subnetted, 1 subnets

C 2.2.2.2 is directly connected, LoopbackO

O 192.168.1.0/24 [110/65] via 192.168.12.1, 00:58:32, Serial0/0/0
192.168.2.0/24 is variably subnetted, 2 subnets, 2 masks

C 192.168.2.0/24 is directly connected, GigabitEthernet0/0

L 192.168.2.1/32 is directly connected, GigabitEthernet0/0

0 192.168.3.0/24 [110/65] via 192.168.23.2, 00:58:19, Serial0/0/1
192.168.12.0/24 is variably subnetted, 2 subnets, 2 masks

C 192.168.12.0/30 is directly connected, Serial0/0/0

L 192.168.12.2/32 is directly connected, Serial0/0/0
192.168.13.0/30 is subnetted, 1 subnets

0 192.168.13.0 [110/128] via 192.168.23.2, 00:58:19, Serial0/0/1

[110/128] wvia 192.168.12.1, 00:58:32, Serial0/0/0
192.168.23.0/24 is variably subnetted, 2 subnets, 2 masks
C 192.168.23.0/30 is directly connected, Serial0/0/1
L 192.168.23.1/32 is directly connected, Serial0/0/1

War 2: Hactponte Ha MapwpyTU3aTope NacCMBHbIM MHTepdenc B KayecTBe MHTepdenca no
YMOSYaHUIO.

a. BbinonHute komaHay show ip ospf neighbor Ha mapwpyTtusatope R1, 4tobbl yoeguTbes, 4To R2 ykasaH
B kadecTBe coceHero yctponctesa OSPF.

R1# show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
33.33.33.33 0 FULL/ - 00:00:31 192.168.13.2 Serial0/0/1
22.22.22.22 0 FULL/ - 00:00:32 192.168.12.2 Serial0/0/0

b. Bsegute komaHay passive-interface default Ha mapwpyTusartope R2, 4tobbl 3agaTb HACTPOWKY MO
ymon4anuio Bcex nHtepdenicos OSPF B kauecTBe nacCuBHbIX.
R2 (config) # router ospf 1
R2 (config-router)# passive-interface default
R2 (config-router) #

*Apr 3 00:03:00.979: $OSPF-5-ADJCHG: Process 1, Nbr 11.11.11.11 on Serial0/0/0 from
FULL to DOWN, Neighbor Down: Interface down or detached
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*Apr 3 00:03:00.979: $OSPF-5-ADJCHG: Process 1, Nbr 33.33.33.33 on Serial0/0/1 from
FULL to DOWN, Neighbor Down: Interface down or detached

c. [losTopHo BBeauTe komaHay show ip ospf neighbor Ha mapwpyTusaTtope R1. lNMocne ucreveHums
TanMepa npocTos MmapLupyTmusaTop R2 6onblue He ByaeT ykasaH kak cocegHee yctponcteo OSPF.

R1# show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
33.33.33.33 0 FULL/ - 00:00:34 192.168.13.2 Serial0/0/1

d. BbinonHute komaHay show ip ospf interface S0/0/0 Ha mapLupyTmsaTope R2, 4Tobbl NPOCMOTPETH
coctosiine OSPF gna untepderica S0/0/0.

R2# show ip ospf interface s0/0/0
Serial0/0/0 is up, line protocol is up
Internet Address 192.168.12.2/30, Area 0, Attached via Network Statement
Process ID 1, Router ID 22.22.22.22, Network Type POINT TO POINT, Cost: 64
Topology-MTID Cost Disabled Shutdown Topology Name
0 64 no no Base
Transmit Delay is 1 sec, State POINT TO POINT
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
oob-resync timeout 40
No Hellos (Passive interface)
Supports Link-local Signaling (LLS)
Cisco NSF helper support enabled
IETF NSF helper support enabled
Index 2/2, flood queue length 0
Next 0x0(0)/0x0(0)
Last flood scan length is 0, maximum is O
Last flood scan time is 0 msec, maximum is 0 msec
Neighbor Count is 0, Adjacent neighbor count is 0

Suppress hello for 0 neighbor(s)

e. Ecnu Bce uHtepdencel maplipytnsatopa R2 aBnsioTcs naccMBHbIMU, TO MHDOPMaLUSA MapLUpyTM3aLmm
He ByaeT 0b6baBnATLECA. B aTOM cnyyae y mappyTtudatopo R1 1 R3 Tenepb 4omKeH OTCyTCTBOBaTb
MapLpyT Kk ceTn 192.168.2.0/24. 310 MOXHO NpoBepuTb KoOmaHaon show ip route.

f. Ha mapwpyTtusatope R2 BbinonHuTe kOMaHay no passive-interface, 4to6bl MapLLpPyTM3aTOP OTMNPAaBMAN
1 nony4van obHoBneHusa mapLipytusaumn OSPF. lNocne BBoga 3TOM KOMaHAbl NOSABUTCH yBEAOMIIEHUE
0 TOM, 4TO ObINM YCTaAHOBIEHbI COCEACKME OTHOLLEHUSI CMEXHOCTM C MapLupyTmusaTopom R1.
R2 (config)# router ospf 1
R2 (config-router) # no passive-interface s0/0/0
R2 (config-router) #
*Apr 3 00:18:03.463: $OSPF-5-ADJCHG: Process 1, Nbr 11.11.11.11 on Serial0/0/0 from
LOADING to FULL, Loading Done

g. [NoBTopHO BbINONHUTE KOMaHabl show ip route 1 show ip ospf neighbor Ha maplipyTusatopax R1 n R3
N HanguTe mMapwpyT K cetn 192.168.2.0/24.

R1:
0 192.168.2.0/24 [110/65] via 192.168.12.2, 00:00:24, Serial0/0/0
R3:
0 192.168.2.0/24 [110/129] via 192.168.13.1, 00:00:04, Serial0/0/0
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Kakow nHtepdenc ncnonbsyet R3 gns mapwpyTa K cetn 192.168.2.0/247? S0/0/0

Yemy paBHa cymmapHasa MeTpuka ctoumocty ans cetn 192.168.2.0/24 Ha R37? 129

OtobpaxaeTcsa nu mapwpyTtusatop R2 kak cocegHee yctponcteo OSPF Ha mapwpyTtusatope R17?
Oa

OtobpaxaeTca nu mappyTtusatop R2 kak cocegHee yctponctso OSPF Ha mappyTtusatope R37?
Het

YTto paet Bam aTa uHcdopmMmauma?

Bo3mOXHbI pasnnyHble BapuaHTbl OTBETOB, HO BeCb Tpaduk k cetn 192.168.2.0/24 ot mapLipyTudaTopa
R3 6ypet mapLupytmnsmpoBaH yepe3 R1. MIHTepdenc S0/0/1 maplipyTusatopa R2 no-npexHemy
HACTPOEH Kak MacCUBHbLIN, NO3TOMY MHopMauus mapLupytusaumm OSPF He ob6bsiBnsieTcs Yepes aToT
nHTepgenc. CymmapHasi ctTomMmocTb 129 paccumtaHa Ha OCHOBE TOrO, YTO Tpaduk OT MapLupyTu3aTopa
R3 B cetb 192.168.2.0/24 gomkeH NpoxoanTb Yepes ABa nocriegoBaTenbHblx kaHana T1 (1 544 MowuT/c)
(co ctoumocTbto 64 kaxabIn) 1 nokanbHbIM kaHan Gigabit 0/0 mappyTusatopa R2 (ctoumocTb 1).

h. HactpownTte nutepderic S0/0/1 maplupyTtmsatopa R2 Tak, 4Tobbl paspewntb emy 00bABNSATL MapLLPYThI
OSPF. Hnxe 3anuwinte ncnonb3yemMble KOMaHabl.

R2 (config) # router ospf 1
R2 (config-router)# no passive-interface s0/0/1

i. [lNosTopHO BBeauTe komaHay show ip route Ha mapLupyTusaTope R3.
0 192.168.2.0/24 [110/65] via 192.168.23.1, 00:00:00, Serial0/0/1
Kakow nHtepdenc ucnonssyet R3 ana mapwpyta k cetn 192.168.2.0/247? S0/0/1

Uemy paBHa cymmapHasa meTpuka ctoumocty anga cetn 192.168.2.0/24 Ha mapwpyTtusatope R3? Kak oHa
Obina paccymtaHa?

65 (oanH nocnepoBatenbHbI kaHan T1 (1,544 MowT/c) (CToMMOCTb paBHa 64) NOC KaHan NoKarbHON
cetun Gigabit 0/0 mapwpyTnsatopa R2 (ctoumocTb paBHa 1).

OtobpaxaeTca nm mapwpyTtusatop R2 kak coceg OSPF ansa mapwpyTtmusatopa R37? Oa

Yactb 5: WU3meHeHue meTpuk OSPF

B yacTtu 5 Heobxoanmo nameHnTb meTpukn OSPF ¢ nomolubto komaHg auto-cost reference-bandwidth,
bandwidth v ip ospf cost.

MpumeuaHue. B yactu 1 Ha Bcex nHtepgencax DCE HyxHO 6bIno yCTaHOBUTL 3HAYEHNE TakTOBOW YacTOThl
128000.

War1: W3meHuTe 3agaHHYIO NPONYCKHYK CMNOCOBGHOCTL ANA MapLpyTU3aTOpPOB.

OTanoHHas nponyckHas cnocobHocTb No ymonyaHuo ansa OSPF paBHa 100 M6wuTt/c (ckopocTb Fast Ethernet).
Ho ckopocTb KaHanoB B 60NbLUMHCTBE COBPEMEHHbIX YCTPOWCTB CETEBOW MHAPACTPYKTYPbI NPEBbILLAET
100 M6wuT/c. MNockonbky meTpuka ctoumoctn OSPF gomkHa ObiTb LiEeNbIM YMCIIOM, CTOMMOCTL 4151 BCEX
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KaHanoB co ckopocTbto nepegaydn 100 MouT/c u Bbiwe paBHa 1. MostomMy MHTepgeinchl Fast Ethernet, Gigabit
Ethernet u 10G Ethernet nmetoT ogmHakoByo cToMmocTb. CriegoBaTenbHO, ANs yYeTa ceTel ¢ KaHanamm,
CKOPOCTb KOTOpbIX NpeBbiwaeT 100 Méut/c, Heobxoaumo Gornee BbICOKOE 3HAYEHNE STAaNOHHOW NPOMYCKHOM

CNocoOHOCTM.

a. BbinonHute komangy show interface Ha mapuwpyTtusatope R1, 4tobbl NPOCMOTPETL 3HAYEHMNE NPOMYCKHOM
cnocobHOCTM No ymonyaHuio ana uHtepdenca GO/O0.

R1# show interface g0/0
GigabitEthernet0/0 is up,

Hardware is CN Gigabit Ethernet,
BW 1000000 Kbit/sec,
txload 1/255,
loopback not set

MTU 1500 bytes,
reliability 255/255,
Encapsulation ARPA,
Keepalive set
Full Duplex,

(10 sec)
100Mbps,

output flow-control is unsupported,
ARPA, ARP Timeout 04:00:00
output 00:17:31,

ARP type:

Last input never,

line protocol is up

address is c471

rxload 1/2

media type is RJ45

Last clearing of show interface counters never

0/75/0/0
fifo

Input queue:
Queueing strategy:

Output queue: 0/40

5 minute input rate 0 bits/sec,
5 minute output rate 0 bits/sec,
0 bytes,
(O IP multicasts)
0 throttles

0 packets input,
Received 0 broadcasts
0 runts, 0 giants,
0 input errors, 0 CRC,
0 watchdog,
279 packets output,

0 output errors,

unknown protocol drops

0

0 babbles,
1 lost carrier,
0

output buffer failures,

0 frame,
0 multicast,
89865 bytes,

0 collisions,

0 late collision,

0 no carrier,

(size/max/drops/flushes) ;

(size/max)

0 packets/sec
0 packets/sec
0 no buffer

0 overrun, O
0 pause input
0 underruns

1 interface re

0 deferred
0 pause output

.fed5.7520 (bia c471.fed45.7520)

DLY 100 usec,

55

input flow-control is unsupported

output hang never

Total output drops: 0

ignored

sets

0 output buffers swapped out

MpumeyaHue. MNponyckHas cnocobHoCTb Ana uHTepdernca GO/0 MoXeT OTNMYaTLCA OT 3HaAYEeHUS,
npuBeaEHHOro Bbilwe, ecnu nHTepdeic MK moxeT nogaepxuBatb TOoNbko ckopocTb Fast Ethernet. Ecnn
nHtepdgenc MNK He nogaepxuBatoT ckopocTb nepefayn 1 [GuT/c, To nponyckHas cNocobHOCTb, ckopee
Bcero, byaeT nokasbiBaTbcs kak 100000 Kéur/c.

b. Bsegute komaHay show ip route ospf Ha MmapwpyTusarope R1, 4ToGbI ONpeaenuTb MapLUPYT K CETU

192.168.3.0/24.

R1# show ip route ospf
L - local,
D - EIGRP,

Codes:

i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1,
ia - IS-IS inter area, * - candidate default,
o - ODR, P - periodic downloaded static route,

+ - replicated route,

C - connected,
EX - EIGRP external,
N1 - OSPF NSSA external type 1,
E1 - OSPF external type 1,

S - static,
O - OSPF,
N2 - OSPF N
E2 - OSPF extern

% - next hop override

R - RIP, M - mobile,
IA - OSPF inter area

B - BGP

SSA external type 2

al type 2

L2 - IS-IS level-2

U - per-user static route
H - NHRP, 1 - LISP
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Gateway of last resort is not set

o} 192.168.2.0/24 [110/65] via 192.168.12.2, 00:01:08, Serial0/0/0

o} 192.168.3.0/24 [110/65] via 192.168.13.2, 00:00:57, Serial0/0/1
192.168.23.0/30 is subnetted, 1 subnets

¢} 192.168.23.0 [110/128] wvia 192.168.13.2, 00:00:57, Serial0/0/1

[110/128] via 192.168.12.2, 00:01:08, Serial0/0/0
MpumeyvaHue. CymmapHasi CTOMMOCTb MapLupyTa k cetn 192.168.3.0/24 ot mapLupytusartopa R1 paBHa 65.

c. BbinonHute komaHgy show ip ospf interface Ha mapLupyTmsaTope R3, 4ToObI ONpeaenuTb CTOMMOCTb
MapLpyTusaumm anga nHtepdenca G0/0.
R3# show ip ospf interface g0/0
GigabitEthernet0/0 is up, line protocol is up
Internet Address 192.168.3.1/24, Area 0, Attached via Network Statement
Process ID 1, Router ID 3.3.3.3, Network Type BROADCAST, Cost: 1
Topology-MTID Cost Disabled Shutdown Topology Name
0 1 no no Base
Transmit Delay is 1 sec, State DR, Priority 1
Designated Router (ID) 192.168.23.2, Interface address 192.168.3.1
No backup designated router on this network
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
oob-resync timeout 40
Hello due in 00:00:05
Supports Link-local Signaling (LLS)
Cisco NSF helper support enabled
IETEF NSF helper support enabled
Index 1/1, flood queue length O
Next 0x0(0)/0x0(0)
Last flood scan length is 0, maximum is 0
Last flood scan time is 0 msec, maximum is 0 msec
Neighbor Count is 0, Adjacent neighbor count is 0

Suppress hello for 0 neighbor(s)

d. BeinonHute komaHay show ip ospf interface s0/0/1 Ha mapLupyTmsaTope R1, 4tobbl npocMoTpeTh
CTOMMOCTb MapLipyTusaumm ansa nHtepdenca S0/0/1.
R1# show ip ospf interface s0/0/1
Serial0/0/1 is up, line protocol is up
Internet Address 192.168.13.1/30, Area 0, Attached via Network Statement
Process ID 1, Router ID 1.1.1.1, Network Type POINT TO POINT, Cost: 64
Topology-MTID Cost Disabled Shutdown Topology Name
0 64 no no Base
Transmit Delay is 1 sec, State POINT TO POINT
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
oob-resync timeout 40
Hello due in 00:00:04
Supports Link-local Signaling (LLS)
Cisco NSF helper support enabled
IETF NSF helper support enabled
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Index 3/3, flood queue length 0

Next 0x0(0)/0x0(0)

Last flood scan length is 1, maximum is 1

Last flood scan time is 0 msec, maximum is 0 msec

Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 192.168.23.2

Suppress hello for 0 neighbor(s)

Kak BngHo 13 pesynbtaToB KomaHabl show ip route, cymma MeTprk CTOUMOCTU TUX OBYX UHTEpdEencoB

SBNAETCA CyMMapHOM CTOMMOCTbIO MapLupyTa K cetn 192.168.3.0/24 ana maplupytusaTtopa R3,
paccunTbiBaeMoi no popmyne 1 + 64 = 65.

UT06bl M3MEHWUTL NapamMeTp 3TarloHHOW NMPOMYCKHOM CMOCOGHOCTY MO YMOMYaHWI0, BbIMOJTHUTE KOMaHAy

auto-cost reference-bandwidth 10000 Ha mapwpyTusatope R1. C aTum napameTpoM CTOMMOCTb
nHtepgencos 10 Mout/c OyaeT paBHa 1, ctoumMocTb MHTepdencos 1 Mout/c 6yaeT pasHa 10,
a ctonmocTtb uHTepdencos 100 Mout/c 6ygeT pasHa 100.

Rl (config)# router ospf 1

Rl (config-router)# auto-cost reference-bandwidth 10000

% OSPF: Reference bandwidth is changed.

o

Please ensure reference bandwidth is consistent across all routers.
BbinonHuTe komaHgy auto-cost reference-bandwidth 10000 Ha maplwpyTmnsatopax R2 n R3.

MoBTOpHO BbINONHUTE KOMaHAy show ip ospf interface, 4ToGbI NPOCMOTPETL HOBYIO CTOMMOCTb

nHtepdenca G0/0 Ha R3 u nHtepderica S0/0/1 Ha R1.

R3# show ip ospf interface g0/0
GigabitEthernet0/0 is up, line protocol is up

Internet Address 192.168.3.1/24, Area 0, Attached via Network Statement

Process ID 1, Router ID 3.3.3.3, Network Type BROADCAST, Cost: 10
Topology-MTID Cost Disabled Shutdown Topology Name

0 10 no no Base
Transmit Delay is 1 sec, State DR, Priority 1
Designated Router (ID) 192.168.23.2, Interface address 192.168.3.1

No backup designated router on this network

Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5

oob-resync timeout 40
Hello due in 00:00:02
Supports Link-local Signaling (LLS)
Cisco NSF helper support enabled
IETEF NSF helper support enabled
Index 1/1, flood queue length 0
Next 0x0(0)/0x0(0)
Last flood scan length is 0, maximum is 0
Last flood scan time is 0 msec, maximum is 0 msec
Neighbor Count is 0, Adjacent neighbor count is 0

Suppress hello for 0 neighbor(s)

MpumeyaHue. Ecnn ycTponcTBo, NoaknoyeHHoe Kk uHTepdency GO0/0, He nogaepXunBaeT CKOPOCTb
Gigabit Ethernet, To cToumocTb GygeT oTnuyaTbCca OT NoKa3aHHOro pesynbTata. Hanpumep, ans

ckopocTu Fast Ethernet (100 M6uT/c) ctonmocTb OyaeT pasHa 100.

R1# show ip ospf interface s0/0/1
Serial0/0/1 is up, line protocol is up
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Internet Address 192.168.13.1/30, Area 0, Attached via Network Statement
Process ID 1, Router ID 1.1.1.1, Network Type POINT TO POINT, Cost: 6476
Topology-MTID Cost Disabled Shutdown Topology Name
0 6476 no no Base
Transmit Delay is 1 sec, State POINT TO POINT
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
oob-resync timeout 40
Hello due in 00:00:05
Supports Link-local Signaling (LLS)
Cisco NSF helper support enabled
IETF NSF helper support enabled
Index 3/3, flood queue length 0
Next 0x0(0)/0x0(0)
Last flood scan length is 1, maximum is 1
Last flood scan time is 0 msec, maximum is 0 msec
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 192.168.23.2
Suppress hello for 0 neighbor(s)

h. TlosTopHO BBeauTe komaHay show ip route ospf Ana npocmoTpa HOBOW HaKoMNEHHOW CTOMMOCTH ANS
mapwpyTa 192.168.3.0/24 (10 + 6476 = 6486).

MpumeyaHue. Ecnn ycTponcTBo, NoakntoyéHHoe Kk uHTepderncy GO0/0, He nogaepXunBaeT CKOPOCTb
Gigabit Ethernet, To cTonmocTb BygeT oTnnyaTbCsa OT TOro, YTO OTOOpaXKaeTCs B BbIXOOHbBIX OAHHbIX.
Hanpumep, ecnn nHtepdenc GO/0 pabotaet Ha ckopocTu Fast Ethernet (100 M6uT/c), To cymmapHas
CTOMMOCTb BGyaeT paBHa 6576.
R1# show ip route ospf
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

E1 - OSPF external type 1, E2 - OSPF external type 2

i - IS-IS, 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

o - ODR, P - periodic downloaded static route, H - NHRP, 1 - LISP

+ - replicated route, % - next hop override

Gateway of last resort is not set

o} 192.168.2.0/24 [110/6486] via 192.168.12.2, 00:05:40, Serial0/0/0

o} 192.168.3.0/24 [110/6486] via 192.168.13.2, 00:01:08, Serial0/0/1
192.168.23.0/30 is subnetted, 1 subnets

o} 192.168.23.0 [110/12952] via 192.168.13.2, 00:05:17, Serial0/0/1

[110/12952] via 192.168.12.2, 00:05:17, Serial0/0/

MpumeyaHue. VIameHeHne Ha MapLipyTU3aTopax 3TasloHHOM MPOMYCKHOM CNOCOBHOCTU MO YMOTYaHMIO
¢ 100 Ha 10 000 meHsieT cymmMapHbie CTOMMOCTH Bcex MmapLupytusatopos B 100 pas, HO CTOMMOCTb
Ka)xgoro kaHana u mapLupyTa nHTepdeinca Tenepb paccunTbiBaeTcs TOUHEE.

i. YTOObI BOCCTAHOBUTL ANSA 3TANIOHHOW NPOMYCKHOW CMOCOBHOCTU 3HAYEHNE MO YMOSYaHMWI0, Ha BCEX TPex
MapLupyTmMsaTopax BbinonHUTe komaHay auto-cost reference-bandwidth 100.

Rl (config)# router ospf 1

Rl (config-router) # auto-cost reference-bandwidth 100
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% OSPF: Reference bandwidth is changed.

o

Please ensure reference bandwidth is consistent across all routers.

Moyemy MoOXeT NOHaJoBUTLCA U3MEHUTL ATANOHHYIO NPOMNYCKHY cnocobHocTe OSPF no ymonyaHuio?

Bo3MoXHbI pas3nnyHble BapuaHTbl OTBETOB, HO COBPEMEHHOE 060PYA0OBaHNE NOOOEPKUBAET CKOPOCTHU
kaHanoB Bbiwe 100 Méut/c. YToObl TOUYHEE paccumTaTb CTOMMOCTb STUX BbICOKOCKOPOCTHBIX KaHaIoB,
HeobxoaumMo 6oree BbICOKOE 3HAa4YeHMEe STarNOHHOW NPOMYCKHOM CMNOCOOHOCTM MO YMOMYaHUIo.

LWar 2: W3mMeHUTe NPONYCKHYI CNOCOOGHOCTbL ANnsA uHTepdenca.

Ha 6onblunHCTBE NocneaoBaTeNbHbIX KAHANOB NokasaTenb NPOMYCKHOM CNOCOBHOCTM NO ymMmondaHuio byaet
paBeH 1544 KéuT/c (kak ansa T1). Ecnv ckopocTb nocnegoBaTenbHOro kaHana B AeNCTBUTENbHOCTY OTNNYaeTcs,
TO ANsi NpaBUMbHOro pacyéTta ctoumocty mapuupyta B OSPF HeobxoauMMO U3MEHUTb 3HavYeHne NponycKHOM
CrnocobHOCTH, 4TOOLI OHO BbINO paBHO aKTMYECKO CKkopocTU. Micnonb3ynte komaHay bandwidth ons
perynMpoBaHus HaCTPOWKMU MPOMYCKHOW CMOCOBHOCTU Ha TOM Ui MHOM MHTepdence.

MpumeyaHue. PacnpocTpaHeHHoe 3abnyxaeHne — npegnonaratbk, YTo komaHaa bandwidth namenut
U3NYECKYHO MPOMYCKHYK CMOCOBHOCTL (M CKOPOCThL) KaHarna CBsA3nN. 3Ta KoMaH4a U3MEHSIET TONbKO
METPUKY NPOMYCKHOM CnocoOHOCTH, ucrnonbdyemyto anroputmom OSPF ans pacdéta CToMMOCTH
MapLLPYTU3aLMK, HO HE MEHSIET DaKTUYECKYH NPOMYCKHYI0 CNOCOBHOCTL (CKOPOCTL) KaHana.

a. BeinonHute komaHay show interface s0/0/0 Ha mapLupyTusaTope R1, 4To6bl NPOCMOTPETH TEKYLLYIO
nponyckHyto cnocobHocTb Ha uHTepdperce SO/0/0. XoTa TakToBasi YacToTa (CKOPOCTb Nepefadn AaHHbIX)
ansa aToro nHtepdeinca 6bina 3agaHa pasHon 128 Kéut/c, nponyckHas cCnocOGHOCTb NO-NpeXHeMy
nokasbiBaeTca kak 1544 Kéut/c.

R1# show interface s0/0/0
Serial0/0/0 is up, line protocol is up
Hardware is WIC MBRD Serial
Internet address is 192.168.12.1/30
MTU 1500 bytes, BW 1544 Kbit/sec, DLY 20000 usec,
reliability 255/255, txload 1/255, rxload 1/255
Encapsulation HDLC, loopback not set
Keepalive set (10 sec)

<BBEIXOIHBIE LOAHHBIE OIIYIIEHBE>

b. Bsegute komaHay show ip route ospf Ha MmapwpyTusatope R1 ans npocmoTpa HakomneHHOM
cToMMOCTU MapLupyTa k cetn 192.168.23.0/24 ¢ ucnons3osaHuem uHtepdenca S0/0/0. Obpatute
BHMMaHue, 4To k ceTn 192.168.23.0/24 ecTb ABa MapLLUpyTa C paBHOW CTOMMOCTbIO (128): oanH Yepes
nHtepdgenc S0/0/0, a ppyron Yepes S0/0/1.

R1# show ip route ospf

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
E1 - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, 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
o - ODR, P - periodic downloaded static route, H - NHRP, 1 - LISP

+ - replicated route, % - next hop override

Gateway of last resort is not set

AsTOpckoe npaso © komnaHum Cisco n (unu) ee godepHunx komnaxumn, 2017 r. Bce npasa 3awmiLeHbl. B gaHHOM JoKyMeHTe
copepxutcs obenoctynHas nHgopmMaums komnaHum Cisco. Crtpanuua 19 u3 30



Na6opaTopHasa paboTta. HacTtpomnka 6azoBoro npotokona OSPFv2 gna ogHom obnactu

o} 192.168.2.0/24 [110/65] via 192.168.12.2, 00:00:26, Serial0/0/0

¢} 192.168.3.0/24 [110/65] via 192.168.13.2, 00:00:26, Serial0/0/1
192.168.23.0/30 is subnetted, 1 subnets

0 192.168.23.0 [110/128] wvia 192.168.13.2, 00:00:26, Serial0/0/1

[110/128] wvia 192.168.12.2, 00:00:26, Serial0/0/0

BbinonHuTe komangy bandwidth 128, utobbl yctaHoBUTE Anst MHTepderica S0/0/0 nponyckHyro
crnocobHocTb paBHoun 128 KbuT/c.

Rl (config) # interface s0/0/0

Rl (config-if) # bandwidth 128

MoBTopHO BBeauTe komaHay show ip route ospf. B Tabnuue mapipytusauyum 6onbLue He NoKkasbiBaeTcs
MapLpyT k ceTn 192.168.23.0/24 yepes uHtepderic S0/0/0. 3To CBSI3aHO C TEM, YTO ONTUMArbHbIN
MapLLPYT C HAMMEHbLLEN CTOMMOCTbIO MporioxeH Yepes S0/0/1.
R1# show ip route ospf
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

E1 - OSPF external type 1, E2 - OSPF external type 2

i - IS-IS, 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

o - ODR, P - periodic downloaded static route, H - NHRP, 1 - LISP

+ - replicated route, % - next hop override

Gateway of last resort is not set

) 192.168.2.0/24 [110/129] via 192.168.12.2, 00:01:47, Serial0/0/0

) 192.168.3.0/24 [110/65] wvia 192.168.13.2, 00:04:51, Serial0/0/1
192.168.23.0/30 is subnetted, 1 subnets

¢) 192.168.23.0 [110/128] via 192.168.13.2, 00:04:51, Serial0/0/1

Beeante komaHay show ip ospf interface brief. Ctoumocts ans nitepderica S0/0/0 nsmeHunace ¢ 64
Ha 781, 4TO ABNsieTCA TOYHbLIM NPeACTaBIEHNEM CTOMMOCTM CKOPOCTU KaHana.

R1# show ip ospf interface brief

Interface PID Area IP Address/Mask Cost State Nbrs F/C
Se0/0/1 1 0 192.168.13.1/30 64 P2P 1/1
Se0/0/0 1 0 192.168.12.1/30 781 P2P 1/1
Gi0/0 1 0 192.168.1.1/24 1 DR 0/0

M3meHuTe Ha mapwipyTtusatope R1 nponyckHyto cnocobHocTe Anst uHTepderica S0/0/1 Ha 3HaveHue,
paBHoe 3Ha4eHuto ans nHtepderica S0/0/0.

Rl (config) # interface s0/0/1

Rl (config-if) # bandwidth 128

MoBTOpHO BBEAUTE koMaHAy show ip route ospf ans npocmoTpa HaKoMEHHOW CTOMMOCTM 000MX
MapLupyToB k ceTn 192.168.23.0/24. O6paTute BHUMaHue, 4to Kk cetn 192.168.23.0/24 ecTb ABa
MapLupyTa C paBHOM cToMMOCThto (845): oanH vepes nHtepgeric S0/0/0, a apyron vepes S0/0/1.
R1# show ip route ospf
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

AsTOpckoe npaso © komnaHum Cisco n (unu) ee godepHunx komnaxumn, 2017 r. Bce npasa 3awmiLeHbl. B gaHHOM JoKyMeHTe

copepxutcs obenoctynHas nHgopmMaums komnaHum Cisco.

Crtpanunua 20 u3 30



Na6opaTopHasa paboTta. HacTtpomnka 6azoBoro npotokona OSPFv2 gna ogHom obnactu

E1 - OSPF external type 1, E2 - OSPF external type 2

i - IS-IS, 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
o - ODR, P - periodic downloaded static route, H - NHRP, 1 - LISP

+ - replicated route, % - next hop override

Gateway of last resort is not set

0 192.168.2.0/24 [110/782] via 192.168.12.2, 00:00:09, Serial0/0/0

0 192.168.3.0/24 [110/782] via 192.168.13.2, 00:00:09, Serial0O/0/1
192.168.23.0/30 is subnetted, 1 subnets

o} 192.168.23.0 [110/845] via 192.168.13.2, 00:00:09, Serial0/0/1

[110/845] via 192.168.12.2, 00:00:09, Serial0/0/0

O6bsAcHUTE, Kak bBbINM paccynTaHbl CTOMMOCTM MapLIpyTOB OT MapwpyTtudatopa R1 gnsa ceten
192.168.3.0/24 n 192.168.23.0/30.

CtommocTb MaplupyTa Kk cetn 192.168.3.0/24: R1 S0/0/1 + R3 G0/0 (781+1=782). CTouMOCTb MapLupyTa
Kk cetn 192.168.23.0/30: R1 S0/0/1 + R3 S0/0/1 (781+64=845).

h. Bsegute komaHay show ip route ospf Ha mapwpyTusatope R3. CymmapHasa CTOMMOCTb ONs CeTH
192.168.1.0/24 no-npexHeMy paBHa 65. B otnunume ot komaHgbl clock rate, komangy bandwidth
Tpe6yeTC$| NPUMEHNTb Ha |<a>|<,1:|,0171 CTOpPOHE nocrieaoBaTesibHOro KaHana cB4A3n.

R3# show ip route ospf

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
E1 - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, 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
o - ODR, P - periodic downloaded static route, H - NHRP, 1 - LISP

+ - replicated route, % - next hop override

Gateway of last resort is not set

o} 192.168.1.0/24 [110/65] via 192.168.13.1, 00:30:58, Serial0/0/0

o} 192.168.2.0/24 [110/65] via 192.168.23.1, 00:30:58, Serial0/0/1
192.168.12.0/30 is subnetted, 1 subnets

0 192.168.12.0 [110/128] wvia 192.168.23.1, 00:30:58, Serial0/0/1

[110/128] via 192.168.13.1, 00:30:58, Serial0/0/0
i. BbinonHuTte komangy bandwidth 128 ons Bcex ocTtanbHbIX NocneaoBaTesibHbIX MHTEPdENCOB B TOMOMOMMN.

UeMy paBHa HOBasi CymMapHas CToMMocTb ans cetn 192.168.23.0/24 Ha R17? MNMouemy?

1 562 Tenepb CTOMMOCTb KaXkA0ro nocrneaoBaTeNbHOro kaHarna paBHa 781, a MapLupyT K ceTu
192.168.23.0/24 npoxoauT Yepes ABa NnocriefoBaTenbHbIX kaHana. 781 + 781 = 1 562.
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War 3: W3meHUTe CTOMMOCTb MapLUpyTa.

[na pacyéTta ctoMmMocTn kaHana no ymonyarnuio OSPF ncnonb3yeT 3HaueHue nponyckHOM CnoCOBHOCTN.
Ho 3TOT pacyéT MOXHO U3MEHUTb, BPYYHYO0 3a4aB CTOMMOCTb KaHarna C NoMOoLLbl KomaHapl ip ospf cost.
Mopo6Ho komaHae bandwidth, komanga ip ospf cost BnMsieT Tonbko Ha Ty CTOPOHY KaHana, rae oHa Gbina
npUMeHeHa.

a. Beepgute komaHgy show ip route ospf Ha mapwpyTtusaTtope R1.

R1# show ip route ospf

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
E1 - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, 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
o - ODR, P - periodic downloaded static route, H - NHRP, 1 - LISP

+ - replicated route, % - next hop override

Gateway of last resort is not set

) 192.168.2.0/24 [110/782] via 192.168.12.2, 00:00:26, Serial0/0/0

¢) 192.168.3.0/24 [110/782] via 192.168.13.2, 00:02:50, Serial0/0/1
192.168.23.0/30 is subnetted, 1 subnets

¢) 192.168.23.0 [110/1562] wvia 192.168.13.2, 00:02:40, Serial0/0/1

[110/1562] via 192.168.12.2, 00:02:40, Serial0/0/0

b. BowinonHute komaHay ip ospf cost 1565 ansa nHtepdenca S0/0/1 mapwpytnsatopa R1. Ctoumocts 1565
OKa3blBaeTCs Bbile CyMMapHOM CTOMMOCTM MapLUpyTa, NpoxogsLero yepes mapLupytmsaTtop R2 (1562).
Rl (config) # interface s0/0/1
Rl (config-if) # ip ospf cost 1565

c. [lloeTopHOo BBeauTe komaHay show ip route ospf Ha mapLipyTusaTope R1, uTo6bl 0OTOGPA3UTL M3MEHEHMS,
BHeCeHHble B Tabnuuy maplipytusauun. Tenepb Bce mapipyTsl OSPF ana mapwpyTtunsatopa R1 npoxogat
Yepes mapLupyTtumsaTop R2.

R1# show ip route ospf

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
E1 - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, 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
o - ODR, P - periodic downloaded static route, H - NHRP, 1 - LISP

+ - replicated route, % - next hop override

Gateway of last resort is not set

) 192.168.2.0/24 [110/782] via 192.168.12.2, 00:02:06, Serial0/0/0

0 192.168.3.0/24 [110/1563] via 192.168.12.2, 00:05:31, Serial0/0/0
192.168.23.0/30 is subnetted, 1 subnets

o} 192.168.23.0 [110/1562] via 192.168.12.2, 01:14:02, Serial0/0/0
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MpumeyaHue. VI3ameHeHne METPUK CTOMMOCTM KaHana ¢ NoMoLLblo komaHasl ip ospf cost — aTo Hanbonee
MPOCTOW M NPeanoYvTUTENbHbIA CNOCO0 M3MeHeHUs cToumocTu MappyToB OSPF. NoMrMMo n3MeHeHus
CTOMMOCTW, MCNOMb3YS MPOMNYCKHY CMNOCOBHOCTb, Y CETEBOrO agMUHUCTPaTopa MOryT 6biTb Apyrme NpuydmHbl
AN N3aMeHeHnst CTOMMOCTM MapLupyTa. Hanpumep, npeanovteHne KOHKPETHOro NocTaBLLmMKa YCnyr unu
dakTnyeckas CTOMMOCTb KaHarna unu mapLipyTa B IEHEXHOM BbIpaXeHUN.

Mouyemy mapLupyTt k cetn 192.168.3.0/24 ot mapLupyTtusaTopa R1 Tenepb npoxogut yepes R27?

OSPF BbiOMpaeT MapLIpyT C HAUMEHbLUEN CYMMapPHOW CTOMMOCTbIO. MapLUpyT C HaUMEHbLLEN CYMMapHOW
CTOMMOCTbBIO paccuMTbiBaeTCs Nno crieaytollen gopmyne: R1-S0/0/0 + R2-S0/0/1 + R3-GO0/0, unun 781 + 781 +
1 =1 563. O1a MeTpuka MeHbLLe cymmapHon ctoumoct R1-S0/0/1 + R3-G0/0, nnn 1 565 + 1 = 1 566.

Bonpochkl ansa noBTopeHus

1.

Moyemy Tak BaXHO ynpaBnsaTb HAa3HaYeHUeM naeHTugmrkaTopa MapLLpyTMsaTopa npy MCNonb30BaHMm
npotokona OSPF?

HasHaueHus ngeHTndmkaTtopa MapLUpyTu3aTopa ynpaBisioT NpoLeccoM Bbibopa BblAENEHHOMo MapLupyTM3aTopa
(DR) n pesepBHoro BblgeneHHoro MmapLupyTtusatopa (BDR) B ceT ¢ MHOXeCTBEHHbLIM gocTynom. Ecnin
naoeHTnmKkaTop MapLUpyTM3aTopa CBSI3aH C aKTUBHbLIM MHTEPENCOM, OH MOXET U3MEHUTLCS NPU OTKa3e
nHTepdenca. MoatoMy naeHTMdmKaTop MapLUpyTU3aTopa crneayeT onpeaendarb ¢ nomoLubio IP-agpeca
nHTepgenca loopback (koTopbii HE MOXET BbIATU U3 CTPOS) UITM C MOMOLLbIO KOMaHAb! router-id.

Mouemy B aTon nabopaTopHon paboTe He paccmaTtpuBaeTcd npoLecc Boibopa DR/BDR?

lMpobnema npouecca Boibopa DR/BDR BO3HUKAET TOMLKO B CETAX C MHOXECTBEHHbIM JOCTYMNOM, Hanpumep
B Ethernet nnn Frame Relay. B aton nabopatopHor paboTe ncnonb3oBanucb nocnegoBaTeribHble KaHanbl
«TOoYKa-ToYKay, NoaTomy Bbibop DR/BDR He BbinonHAMCS.

Mouyemy pekomeHnayeTcs HacTpamBaTtb UHTepdenc OSPF kak naccuBHbLIN?

Bo3MOXHbI pasnuyHble BapuaHTbl OTBETOB, HO HacTporka nHTepdenca nokanbHOM CeTU B Ka4ecTBe
MacCMBHOrO YCTPaHSET nepeaayvy HeEHYXXHOW MHdopmaLmn maplipytusaumm OSPF yepes aToT nHTepdeiic,
ocBoboOXaas NponyckHy cnocobHOCTb. MapLupyTu3aTop no-npexxHeMy byaoet 06bABNATL CETb CBOMM
cocefHUM YCTPOUCTBaM.
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CBopgHas Tabnuua no nHTepdencam MapLipyTu3aTopoB

CBopgHas Tabnuua no nHtepdencam MapLUpyTM3aTOPOB

Mogenb UHTepdpenc UHTepdpenc MocnepoBaTtenbHbin | [ocnegoBaTenbHbIN
MapupyTusartopa Ethernet Ne 1 Ethernet Ne 2 umHtepdenc Ne 1 umHTepdenc Ne 2
1800 Fast Ethernet 0/0 Fast Ethernet 0/1 Serial 0/0/0 (S0/0/0) Serial 0/0/1 (S0/0/1)
(FO/0) (FO/1)

1900 Gigabit Ethernet Gigabit Ethernet Serial 0/0/0 (S0/0/0) Serial 0/0/1 (S0/0/1)
0/0 (G0/0) 0/1 (GO/1)

2801 Fast Ethernet 0/0 Fast Ethernet 0/1 Serial 0/1/0 (S0/1/0) Serial 0/1/1 (S0/1/1)
(FO/0) (FO/M)

2811 Fast Ethernet 0/0 Fast Ethernet 0/1 Serial 0/0/0 (S0/0/0) Serial 0/0/1 (S0/0/1)
(FO/0) (FO/1)

2900 Gigabit Ethernet Gigabit Ethernet Serial 0/0/0 (S0/0/0) Serial 0/0/1 (S0/0/1)
0/0 (G0/0) 0/1 (GO/1)

MpnmeyaHue. YTo6bI onpeaennTe KOHQUrypaumo MapLpyTunsaTtopa, MOXHO NOCMOTPETb Ha MHTepderichl

W YCTaHOBUTb TUM MapLLpyTM3aToOpa N KONMYECTBO ero uHTepdencos. MNepeuncnutb BCe koMOUHaLmMm
KOHUrypaummn onsa Kaxaoro knacca MapLupyTn3aTopoB HEBO3MOXHO. OTa Tabnuvua coaepxut naeHtugukaTopsl
01151 BO3MOXHbIX KOMOVHauun uHtepdericor Ethernet n nocrnegoBaTenbHbIX MHTEPEENCOB Ha YCTPOWCTBE.
Opyrve Tvnsl nHTepdencoB B Tabnuue He NpeacTaBneHbl, XOTS OHU MOTYT NMPUCYTCTBOBaTb B AaHHOM
KOHKpPETHOM MapLupyTmnsaTope. B kauecTBe npumepa MoxHo npuBectu nHtepdenc ISDN BRI. Ctpoka

B ckobkax — 370 odhmumManbHOe COoKpallleHne, KOTopoe MOXHO ucnosb3oBaTk B komaHgax Cisco I0S gns
0bo3HaveHus nHTepdenca.

KoHdmrypaumm ycTpocTB — UTOroBble

MapuwpyTtusaTtop

Rl#sh run
Building configu

Current configur
|

version 15,2

R1

ration...

ation :

1794 bytes

service timestamps debug datetime msec

service timestamps log datetime msec

no service password-encryption

|
hostname R1
!
boot-start-marke
boot-end-marker
|

r

enable secret 4 06YFDUHH61wAE/kLkDg9BGholQM5EnRtoyr8cHAUg. 2

no aaa new-model
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memory-size iomem 15

|

no ip domain lookup

ip cef

no ipvé cef

multilink bundle-name authenticated

|

interface Loopback0

ip address 1.1.1.1 255.255.255.255

|

interface Embedded-Service-Engine0/0
no ip address

shutdown

|

interface GigabitEthernet0/0

ip address 192.168.1.1 255.255.255.0
duplex auto

speed auto

I

interface GigabitEthernet0/1

no ip address

shutdown

duplex auto

speed auto

|

interface Serial0/0/0

bandwidth 128

ip address 192.168.12.1 255.255.255.252
clock rate 128000

I

interface Serial0/0/1

bandwidth 128

ip address 192.168.13.1 255.255.255.252
ip ospf cost 1565

|

router ospf 1

router-id 11.11.11.11
passive-interface GigabitEthernet0/0
network 192.168.1.0 0.0.0.255 area 0
network 192.168.12.0 0.0.0.3 area 0
network 192.168.13.0 0.0.0.3 area 0
!

ip forward-protocol nd

I

no ip http server

no ip http secure-server

I

control-plane
|
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I
banner motd ~C
Unauthorized Access is Prohibited!
~C
!
line con 0
password cisco
logging synchronous
login
line aux 0
line 2
no activation-character
no exec
transport preferred none
transport input all
transport output pad telnet rlogin lapb-ta mop udptn v120 ssh
stopbits 1
line vty O
password cisco
login
transport input all
line vty 1 4
login
transport input all
|
scheduler allocate 20000 1000
|

end

MapuwpyTtusatop R2

R2#sh run
Building configuration...

Current configuration : 1912 bytes

|

version 15,2

service timestamps debug datetime msec
service timestamps log datetime msec
no service password-encryption

I

hostname R2

!

boot-start-marker

boot-end-marker

!

enable secret 4 06YFDUHH61wAE/kLkDg9BGholQM5EnRtoyr8cHAUg. 2
I

no aaa new-model

memory-size iomem 15
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I
no ip domain lookup
ip cef
no ipvé cef
multilink bundle-name authenticated
|
interface Loopback0
ip address 2.2.2.2 255.255.255.255
I
interface Embedded-Service-Engine0/0
no ip address
shutdown
|
interface GigabitEthernet0/0
ip address 192.168.2.1 255.255.255.0
duplex auto
speed auto
I
interface GigabitEthernet0/1
no ip address
shutdown
duplex auto
speed auto
|
interface Serial0/0/0
bandwidth 128
ip address 192.168.12.2 255.255.255.252
|
interface Serial0/0/1
bandwidth 128
ip address 192.168.23.1 255.255.255.252
clock rate 128000
!
router ospf 1
router-id 22.22.22.22
passive-interface default
no passive-interface Serial0/0/0
no passive-interface Serial0/0/1
network 192.168.2.0 0.0.0.255 area 0
network 192.168.12.0 0.0.0.3 area 0
network 192.168.23.0 0.0.0.3 area 0
!
ip forward-protocol nd
I
no ip http server
no ip http secure-server
I

control-plane
|
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banner motd ~C
Unauthorized Access is Prohibited!
e
!
line con 0
password cisco
logging synchronous
login
line aux 0
line 2
no activation-character
no exec
transport preferred none
transport input all
transport output pad telnet rlogin lapb-ta mop udptn v120 ssh
stopbits 1
line vty O
password cisco
login
transport input all
line vty 1 4
login
transport input all
|
scheduler allocate 20000 1000
|

end

MapuwpyTtusaTtop R3

R3#sh run
Building configuration...

Current configuration : 1674 bytes

I

version 15,2

service timestamps debug datetime msec
service timestamps log datetime msec
no service password-encryption

|

hostname R3

!

boot-start-marker

boot-end-marker

!

enable secret 4 06YFDUHH61wAE/kLkDg9BGholQM5EnRtoyr8cHAUg. 2
|

no aaa new-model

memory-size iomem 10
|
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no ip domain lookup
ip cef
no ipvé cef
multilink bundle-name authenticated
I
interface Loopback0
ip address 3.3.3.3 255.255.255.255
I
interface Embedded-Service-Engine0/0
no ip address
shutdown
I
interface GigabitEthernet0/0
ip address 192.168.3.1 255.255.255.0
duplex auto
speed auto
|
interface GigabitEthernet0/1
no ip address
shutdown
duplex auto
speed auto
I
interface Serial0/0/0
bandwidth 128
ip address 192.168.13.2 255.255.255.252
clock rate 128000
|
interface Serial0/0/1
bandwidth 128
ip address 192.168.23.2 255.255.255.252
|
router ospf 1
router-id 33.33.33.33
network 192.168.3.0 0.0.0.255 area 0
network 192.168.13.0 0.0.0.3 area 0
network 192.168.23.0 0.0.0.3 area 0
|
ip forward-protocol nd
I
no ip http server
no ip http secure-server
I
control-plane
|
banner motd ~C
Unauthorized Access is Prohibited!
~C
!
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line con O

password cisco

logging synchronous

login

line aux 0

line 2

no activation-character

no exec

transport preferred none
transport input all
transport output pad telnet rlogin lapb-ta mop udptn v120 ssh
stopbits 1
line vty 0 4

password cisco

login

transport input all

|
scheduler allocate 20000 1000
I

end
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