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Tabnuua agpecauum

LWnto3 no

YcTponcTtBo UHTepdpenc IP-appec Macka nogceTm YMOJT4aHUIO0
R1 G0/0 192.168.1.1 255.255.255.0 N/A

S0/0/0 (DCE) 192.168.12.1 | 255.255.255.252 | N/A

S0/0/1 192.168.13.1 | 255.255.255.252 | N/A
R2 G0/0 192.168.2.1 255.255.255.0 N/A

S0/0/0 192.168.12.2 | 255.255.255.252 | N/A

S0/0/1 (DCE) 192.168.23.1 | 255.255.255.252 | N/A
R3 G0/0 192.168.3.1 255.255.255.0 N/A

S0/0/0 (DCE) 192.168.13.2 | 255.255.255.252 | N/A

S0/0/1 192.168.23.2 | 255.255.255.252 | N/A
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

3apauun
YacTtb 1. NocTpoeHue ceTy u HacTpoika 6a3oBbIX NapaMeTpoB YCTPONCTBaA
YacTtb 2. Hactpowka n npoBepka mapupyTtmusauum OSPF
YacTb 3. U3ameHeHue 3HauYeHuns ID maplupyTtusartopa
YacTtb 4. Hactpoika naccuBHbIxX nHTepdencos OSPF

Yactb 5. UsmeHeHune metpuk OSPF

UcxoaHble gaHHble/cueHapun

AnropuTm kpatyanwero nytn (OSPF) — npoTtokon mapLipyTtusaumm ans IP-ceTe Ha 6a3e cocTosHus
kaHana. Bepcua OSPFv2 ncnonbsyetcs ansa ceten npotokona IPv4, a OSPFv3 - ana ceten IPv6. OSPF
0BHapyxuBaeT M3MEHeHWs B TONONOrnu, Hanpumep coon kaHana, u 6bICTPo cxoanTCs B HOBOW BecneTneson
CTpyKType MapwpyTtusaumm. OSPF paccunTbiBaeT kaxabli MapLUpYT C MOMOLLbLO anroputma [enkcTpsl,

T.€. anropuTtMma KpartyanLiero nyTu.

B naHHon nabopaTopHon paboTe He06X0AMMO HAaCTPOUTL TOMOMOIUI0 CETU € MapLupyTusaumen OSPFv2,
N3MeHUTb 3HaveHus ID maplupyTmMsaTopa, HaCTPOUTb NacCuBHbIE MHTEPdENCHI, ycTaHOBUTL MeTpukn OSPF
M NCMONb30BaTb HECKOMBKO KOMaHA MHTepdenca KOMaHAHON CTPOKKU ANS BbiBOAA M NMPOBEPKU AaHHbIX
MapupyTtnsaumm OSPF.

Mpumeyanue. B nabopatopHbix pabotax CCNA ncnonb3yroTca MapLipyTM3aTopbl C MHTErPUPOBaHHbLIMM
cnyx6amu cepun Cisco 1941 nog ynpasnennem OC Cisco 10S 15.2(4) M3 (o6pas universalk9). BoamoxHO
ncnonb3oBaHve gpyrnx mapwpyTtusatopos v Bepcuii Cisco |0S. B 3aBucumocTtv OT mogenu ycTponcTea

n Bepcun Cisco |OS gocTynHble KoMaHabl U BbIXOAHbIE AaHHbIE MOTYT OTNUYaTbLCH OT AaHHbIX, NONYYEHHbIX
npwu BbINONHeHUM nabopaTopHbIx paboT. TouHble naeHTUdUKaTopbl MHTEPdENCca ykasaHbl B Tabnuue
CBOHOMN UHpopMaLmn 06 nHTepdencax MapLLpyTU3aTopoB B KOHLEe rlabopaTopHon paboTsl.
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MpumeyaHue. Y6eurech, YTO NpeablayLime HacTpOMKN MapLIPYyTU3aTOPOB N KOMMYTaTOPOB YAareHbl,
N OHW HE MMEIOT 3arpy304HON KOHpurypaumm. Ecnu Bbl He yBEpPEHbI B 3TOM, 0BpaTuTech k NpenogaBaTento.
Heobxoaumebie pecypchbil:

e 3 mapuwpytusartopa (Cisco 1941 nog ynpasneHnem OC Cisco 10S 15.2(4) M3 (o6pa3 universal) unu
aHanornyHasi Mogernb);

o 3 komnbloTepa (noa ynpasneHnem Windows 7, Vista nnn XP ¢ nporpammon amynsauumn TepMmuHana,
Hanpumep Tera Term);

e  KOHCOJbHble kabenu ans HacTponkn ycTponcTs Cisco I0S yepes KOHCONbHbBIE NOPTHI;

° kabenun Ethernet n nocnengoBaTteribHble kabenun B COOTBETCTBUM C TONOMNOINeN.
YacTtb 1: [locTpoeHue ceTu n HacTponka 6a3oBbIX NapameTpoB

yCTpOUCTBaA

B nepBoii YyacTv Bam NpeacTouT co3aath TOMOMOMMI0 CETU M HACTPOWTL OCHOBHbIE NapamMeTpbl AMs Y3I0oB
1 MapLLpyTU3aTOPOB.

War 1: MopkntounTe Kabenu B ceTU B COOTBETCTBUU C TOMONOruemn.
War 2: BbinonHuUTe 3anyck U nepe3arpy3Ky MapLIpyTU3aTopoB.

War 3: HactpounTte 6a3zoBble NapamMeTpbl KAXX40ro MapLipyTusaropa.

OTtkntounTte nouck DNS.

a
b. Tllpuceorite nMeHa ycTpocTBaMm B COOTBETCTBUM C TOMOSOrMen.

c. HasHaubTe class B kauecTBe napons npusunerposaHHoro pexnma EXEC.

d. HasHaubTe cisco B kavyecTBe naponen koHconun n VTY.

e. Hactponte 6aHHep MOTD (coobLieHue aHA) Anst NpeaynpexaeHns nonb3oBaTenen o 3anpete
HeCaHKUMOHMPOBAHHOIO AOCTyna.

f. Hacrtpovite logging synchronous ans KoHCONbLHOro kKaHana.

g. HasHnaubTe IP-agpeca Bcem nHTepdencam B COOTBETCTBMM C Tabnuvuen agpecaumm.

h. YcraHoBuWTE 3HaYeHME TAaKTOBOW YacCTOTbl Ha BCex nocnenoBatenbHbix nHTepdencax DCE Ha 128000.

CoxpaHuTte TeKyLLyo KOHUrypaLmio B 3arpy304HY0 KOHUIypaLmio.

War 4: Hactpownte yanbli K.

War 5: [MpoBepka coeguHeHUs.

MapLupyTn3aTopbl AOMKHBI UMETb BO3MOXHOCTb OTNPaBMATb YCMeLUHble 3X0-3anpockl Apyr Apyry, n sce MK
OOMKHbl UMETb BO3MOXHOCTb OTNPaBnATb YCreLlHble 9X0-3anpoChl HA CBOW LLHO3bl MO YMOMYaHWIo.
KomnbloTepbl He MOryT OTNPaBnATh YCNeLHble aX0-3anpockl Ha agpyrue MK, noka He HacTpoeHa
mappyTtunsauma OSPF. MNpu HeyaayHOM BbINONHEHMU 9XO0-3anpoCOB BbINOMHUTE NOUCK U YCTpaHeHue
Hernonagok.
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YacTtb 2: HacTtpouka n npoBepka maplpyTtusaumm OSPF

Bo BTOpOIM YacT BaM nNpeacTouT HacTpouTb MapLupyTusaumtio OSPFV2 Ha Bcex MapLupyTmM3aTopax B CETH,

a 3aTem ybeamTbCs, YTO Tabnmubl MapLIpyTn3aumm OOHOBIAOTCA BepHbiM obpa3som. MNMocne nposepkn OSPF,
Ansi NOBbILLEHMS YPOBHSA 6€30nacHOCTU HEO6X0AMMO HACTPOUTL Ha KaHanax ayTeHTUdMKaLmMIo NpoTokona
OSPF.

War1: Hactponte mapwpyTtusauuo OSPF Ha mapwpyTnsaTtope R1.

a. Wcnonb3ynte komaHgy router ospf B pexxvme rnobanbHo KoHdpurypaumm, 4tobbl aktusmnposate OSPF
Ha mapLpyTusaTtope R1.

Rl (config) # router ospf 1

MpumeyaHue. NoeHTudpurkatop npouecca OSPF xpaHUTCSA NokanbHO 1 HE UMEET OTHOLLEHUS K ApYrnM
MapLupyT13aTopam B CeTu.

b. Wcnonesyinte komaHay network ang cetent mapupyTtusatopa R1. Vicnonesyinte naeHtudukatop
obnactu, paBHbIn 0.
Rl (config-router) # network 192.168.1.0 0.0.0.255 area 0
Rl (config-router)# network 192.168.12.0 0.0.0.3 area O
Rl (config-router)# network 192.168.13.0 0.0.0.3 area O

War 2: Hactponte OSPF Ha mapwpyTnsatopax R2 n R3.

Wcnonb3ynte komaHay router ospf n fobasbTe koMaHay network ons ceten mapwpyTtnsatopos R2 n R3.
Korga mapwpyTtusaumns OSPF 6yaget HacTpoeHa Ha R2 n R3, Ha mapwpyTtusatope R1 noassTca coobueHms
00 yCTaHOBMEHHbIX OTHOLLEHUSAX CMEXHOCTW.

R1#

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

R1#

00:23:14: %0SPF-5-ADJCHG: Process 1, Nbr 192.168.23.2 on Serial0/0/1 from LOADING to
FULL, Loading Done

R1#

War 3: [MpoBepbTe MHchpopmaLuio 0 coceanx u mapwpyrtusaumm OSPF.

a. Wcnonb3ynte komaHay show ip ospf neighbor ans npoBepku cnucka CMeXHbIX MapLLPyTU3aToOpOB Ha
KaXkOOM MapLupyTu3atope B COOTBETCTBUM C TOMOMOMMEN.

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. BbinonHute komaHay show ip route, 4To6bl yoEeauTHCA, YTO B TAbnMLUax MapLUpyTM3aLmMm BCeX
MapLUpyTU3aToOpoB OTODpaxaloTcst BCce CETU.
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
El1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
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* - 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

C 192.168.1.0/24 is directly connected, GigabitEthernet0/0

L 192.168.1.1/32 is directly connected, GigabitEthernet0/0

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

¢ 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

¢ 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 komaHay Bbl 6bl NPUMeEHUX, YTOObI NPOCMOTPETL ToNbko MapLpyTel OSPF B Tabnuue
MapLipyTnsaumm?

War 4: [MpoBepbTe HacTpouku npotokona OSPF.

KomaHga show ip protocols o6ecneunBaeT BbICTPYHO MPOBEPKY KPUTUHECKM BaXKHbIX AAHHBLIX KOHpUIrypauum
OSPF. K Taknm gaHHbIM oTHOCATCS uaeHTudmkatop npouecca OSPF, ngeHtndumkatop mapLupytmusaTtopa,
ceTun, o0bABNSEMble MapLLPYTU3aTOPOM, COCEAHUE YCTPOMCTBA, OT KOTOPbLIX MapLUPyTU3aTop NPUHUMaET
0BHOBMEHUS, U 3HAYEHNE aAMVHUCTPATMBHOM UCTaHLMM NO yMonyaHuto, pasHoe 110 ans OSPF.

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 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
192.168.23.2 110 00:19:16
192.168.23.1 110 00:20:03

Distance: (default is 110)
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War 5: [MpoBepbTe AaHHble npouecca OSPF.

Ucnonbayite koMmaHay show ip ospf, 4ToObl NnpocmoTpeTh naeHTudmkatopsl npouecca OSPF

1 maplpyTtumsaTopa. [JaHHas komaHaa oTobpaxaeT aaHHble o 3oHe OSPF u nokasbiBaeT Bpems, Koraa
nocrnegHun pas BbINOMHAMNCSA anropuTM noucka kpatyaniwiero nytn SPF.

R1# show ip ospf

Routing Process "ospf 1" with ID 192.168.13.1

Start time:
Supports
Supports
Supports
Supports
Supports

Event-log enabled, Maximum number of events: 1000, Mode: cyclic

00:20:23.260,
only single TOS (TOSO)
opagque LSA

Link-local Signaling (LLS)

area transit capability
NSSA

Time elapsed: 00:25:08.296

routes

(compatible with RFC 3101)

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
of external LSA O.
of opaque AS LSA 0.

Number
Number
Number
Number
Number

Number

Checksum Sum 0x000000
Checksum Sum 0x000000

of DCbitless external and opaque AS LSA O

of DoNotAge external and opaque AS LSA O

of areas in this router is 1.

of areas transit capable is O

External flood list length O
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
LSA 3. Checksum Sum 0x019A61

Number
Number
Number
Number

Number

of
of
of
of
of

opaque link LSA 0.
DCbitless LSA 0
indication LSA 0
DoNotAge LSA 0

Flood list length O

1 normal 0 stub 0 nssa

Checksum Sum 0x000000
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War 6: [MpoBepbTe HacTpomku nHtepcenca OSPF.

a. BobinonHute komaHgy show ip ospf interface brief, 4To6bl 0TOGpa3nTL cBOAKY 006 MHTEpPdElicax, Ha
KOTOpbIX akTuBmpoBaH anroputm 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

b. [Ons Toro 4tobbl yBMaeTh 6onee nogpobHble AaHHble 06 nHTepdencax, Ha KoTopblx akTneuposaH OSPF,
BbinonHuTe 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 Statement
Process ID 1, Router ID 192.168.13.1, 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 00:00:01
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
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, 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 00:00:03
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 1, maximum is 1
Last flood scan time is 0 msec, maximum is 0 msec

Neighbor Count is 1, Adjacent neighbor count is 1
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Adjacent with neighbor 192.168.23.1
Suppress hello for 0 neighbor(s)
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 192.168.13.1, 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) 192.168.13.1, 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 00:00:01
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)

War 7: [poBepbTe HanNM4yMe CKBO3HOIro CoeANHEHMUS.

Bce KOMMNbKOTEPbI OO0JMKHbI YCNEeLWHO BbINOJNTHATL 3X0-3anpoCbl KO BCeM OCTallbHbIM KOMMNbOTEPAM,
YKa3aHHbIM B TOMNOJIOTNNA. an/I Heyga4YHOM BbINOJTHEHUN 3X0-3anpoCOoB BbIMNOJIHUTE NMOUCK N YCTpaHEeHNe
Henonaaok.

MNpumeuanue. [INg ycneLHoi Nepegayn axXo-3anpocoB MOXeT NoTpe6oBaTbca OTKNoYeHe GpaHamayapa.

Yactb 3: W3meHeHue 3HauveHus ID mapwpyTtusartopa

WaeHtndukatop OSPF-mapuwpyTnsatopa ucnons3yercsa Ans yHUKansHon naeHtndukauum mapLipytmnsaropa
B AoMeHe mapLupyTusaumm OSPF. MaplupyTtusaTtopsl komnaHum Cisco nony4yatoT ID mapLupytusaTopa ogHUM
13 Tpéx cnocoboB B creayoLlem nopsigke:

1) IP-agpec, ycTaHOBMEHHbIN ¢ nomoLbto komaHabl OSPF router-id (npy Hannyun)
2) Hawusbicwmni IP-agpec nto6oro n3 loopback-agpecos mapLupytmusaTtopa (Npu Hanu4mm)
3) Hawubicluunn akTMBHbIV IP-agpec ntoboro ua pusmnyecknx MHTepdencoBs MapLipyTmnsatopa

[MockonbKy HM HA OOHOM M3 TPEX MapLLPYTU3aTOPOB HE HACTPOEHbI MOAEHTUUKATOPLI MapLUpyTU3aTopa unm
loopback-uHTepdernicel, naeHTUMKaTOP KaXXZ0ro MapLlpyTusaTopa onpegensercsa Hamebicwnm IP-agpecom
noboro akTMBHOroO MHTEpderica.

B TpeTben yactn Bam He06Xx0AMMO N3MeHNTb 3HaveHue ID nageHtudmkatopa OSPF-mapLupyTusaTopa
¢ nomoLLbio loopback-agpecos. Takke Bam NpeacTouUT UCNONbL30BaTbh KOMaHAy router-id Ans nameHeHus
naeHTudmkaTopa mapLupyTmnsaTopa.

War1: W3meHunTe naeHtucpmukaTopbl MapLupyTusaTopa, ucnonb3ysa loopback-agpeca.

a. HasHaubTe IP-agpec loopback 0 ans mapwpytmnsatopa R1.
Rl (config) # interface 1lo0
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LWar 2:

Rl (config-if)# ip address 1.1.1.1 255.255.255.255
Rl (config-if) # end

HasHaubTe IP-agpeca loopback 0 ans mapwpyTtusatopoB R2 n R3. Mcnonbaywnrte IP-agpec 2.2.2.2/32
ana R2 v 3.3.3.3/32 ona R3.

CoxpaHuTe TekyLLyo KOHhMrypaumio B 3arpy304Hyto Ha BCeX TPEX MapLupyTM3aTopax.

[nsa Toro yTobbl MOAeHTMdUKATOP MapLlpyT13aTopa nonyyunn sHavyeHue loopback-agpeca, Heob6xogmumo
nepesarpy3uTb MapLupyTusaTopsbl. BeinonHute komaHay reload Ha Bcex Tpéx mapLupyTusaTopax.
HaxmuTe knasuwy Enter, 4yTobbl NoaATBEPANTL NEPE3Arpy3KY.

Mocne nepesarpysku MapLipyTM3aTopa BhINofHMTe komaHdy show ip protocols, 4Tobbl NpocMoTpeTh
HOBbIN naeHTUUKaTOp MapLLpyTM3aTopa
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)

BoinonHute show ip ospf neighbor, 4To6bl 0TOOPa3nTL M3MEHEHUS naeHTUdMKaTopa MapLupyTusaTopa
Ansi COCEAHUX MapLUpyTN3aTOPOB.

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#

U3meHnTe naeHtucpukatop mapuwpyrtmsartopa R1 ¢ noMmowbo KomaHAabl router-id.

Haunbonee npeanoytTuTensHbIM cnocobom nameHeHust ID MmapLupyTM3aTopa OCyLECTBSETCA C NMOMOLLbO
KomaHabl router-id.

a.

YTo6bl NepeHasHaunTb MOEHTUMKATOP MapLupyTM3aTopa, BbinonHuTe komaHay router-id 11.11.11.11
Ha mapupyTtusatope R1. ObpatuTe BHMMaHME Ha yBe4OMIIEHME, KOTOPOE NOSBMASETCA MPU BbINOMHEHNN
KomaHgbl 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
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Rl (config)# end

b. Bbl nonyynte yBeooOMIIEHNE O TOM, YTO AN TOrO, YTOObI MUBMEHEHMS BCTYNUNN B CUIY, BAM HEOGX0ANMO
nnbo nepesarpy3nTb MapLupyTM3aTop, NMbo ucnones3oBatb komaHay clear ip ospf process. BuinonHute
komaHgy clear ip ospf process Ha Bcex Tpéx MapLupyTusaTopax. Beeante yes, 4tobbl noaTBEPAUTD
cbpoc, n Haxmute knasuwwy Enter.

c. [Onsa mapwpyTtusatopa R2 HacTponTe ngeHtndukaTop 22.22.22.22, a ona mapwpyTtusatopa R3 -
noentncpumkatop 33.33.33.33. 3aTem ucnonb3ynte komaHay clear ip ospf process, 4Tobbl cOpocnTb
npouecc mapwpyTtusauum OSPF.

d. BbinonHute komaHay show ip protocols, 4TOGbLI NPOBEPUTE N3MEHUNCA NN MAEHTUGUKATOP
MapLipyTtusatopa 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)

e. Boinonnute komaHgy show ip ospf neighbor Ha mapwpyTusaTope R1, 4To6bl y6eamTbes, YTO HOBblE
noeHTndmrkaTopbl MapLpyTusaTopoB R2 n R3 cogepxatcsi 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

YacTtb 4: HacTtpomka naccuBHbIxX nHTtepcgencos OSPF

KomaHga passive-interface 3anpeluaet otnpaBsky 06HOBNEHWI MapLUPyTU3aLUn N3 oNpeaenéHHOro
WHTEepderica MmapLipyTusatopa. B 6onblunHCTBE cnyvyaeB komaHaa Mcnonb3yeTcs Anst YMEeHbLUEHMS Tpadmka
B ceTaAx LAN, NOCKOMbKY MM HE HY>KHO MoJly4aTb COOBLLEHNSI NPOTOKONa AMHAMUYECKON MapLLPYTU3aLmK.

B ueTBépTONM YacTu Bam NpeacTouT NCMNOSb30oBaTh KOMaHdy passive-interface ons HacTponku nHTepderica
B KauyecTBe naccmHoro. Takke Bbl HacTpoute OSPF Takum 06pasom, 4Tobbl Bce MHTEpPKENCHI
MapLupyTusaTopa bl NacCMBHLIMM MO YMOMYaHWIO, a 3aTeM BKIIOYMTE 06bABNEHNS NpoToKona
mapwpyTtusaumm OSPF Ha BbIGpaHHbIX UHTEpPdEncax.
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LWar 1:

a.

HactponTe naccuBHbIN NHTepcpenc.

BoinonHute komaHay show ip ospf interface g0/0 Ha mapwwpyTtusatope R1. O6patute BHUMaHue Ha
Taﬁmep, yKa3bIBal0LLI,VIV1 BpeMA norny4vyeHna ov4epeHoro naketa rnpuBeTCTBuA. MakeThl NPUBETCTBUA
oTnpasnaTcs Kaxable 10 cekyHA 1 ncnonb3syotca maplupytusatopamu OSPF ans nposepku
paboToCnocoOHOCTU COCEAHMX YCTPONCTB.
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)
BbinonHuTte komaHgy passive-interface, utobbl nHTepderic GO/0 maplipyTmMsaTopa R1 ctan naccuBHbIM.

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

MoeTOpHO BhINONHUTE KoMaHAy show ip ospf interface g0/0, 4ToObl yoeanTbes, Yto uHTepderic G0/0
CTaln NaCcCUBHbLIM.

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
IETEF NSF helper support enabled
Index 1/1, flood queue length O
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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. BbinonHute komaHay show ip route Ha mappyTtudatopax R2 n R3, ytobbl yoeamTscst, 4To MapLupyT
k ceTn 192.168.1.0/24 no-npexxHemy OOCTYMNEH.
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: HactpouTe mapwpyTHU3aTop TakK, YToObl BCe ero nHrepcgencobl 6binM NacCUBHbIMU NO
YMOSYaHuIo.

a. BbinonHute komaHay show ip ospf neighbor Ha mapwpyTnsatope R1, ytobbl yoeauTbesd, 4To R2 ykasaH
B kayecTBe cocena 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. BbinonHute komaHay passive-interface default Ha R2, 4To6bI MO yMON4aHMIO HAaCTPoOUTL BCe
nHtepdgencel OSPF B kadecTBe NacCuBHbIX.
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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
*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. [loBTopHo BbinonHuTe komaHay show ip ospf neighbor Ha R1. Nocne ncreveHus tarimepa npocTtos
mapLupyTtnsaTop R2 6onblie He OyaeT ykasaH, kak coceg 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 komaHgy show ip ospf interface S0/0/0 Ha mapLupyTusaTope R2, 4To6bl NPOCMOTPETL
coctosiHne OSPF nutepdenca 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
IETEF NSF helper support enabled
Index 2/2, 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)

e. B cnyyae ecnu Bce nHTepdeiickl maplupyTnsatopa R2 aBnsitoTCs NacCUBHLIMU, MapLUPYTU3UPYHOLLAs
nMHpopmaums 00baABNATLCA He ByaeT. B aTom cnyyae mapipytmsaTtopbl R1 n R3 6onblue He 4omkHbI
UMETb MapLUpyT K ceTn 192.168.2.0/24. 3T0 MOXXHO NPOBEPUTL C NMOMOLLIbIO KOMaHAbl show ip route.

f. Ha mapwpyTtusaTtope R2 BbinonHuTe koMaHay no passive-interface, 4tobbl MapLIpyTU3aTop OTNPAaBAI
1 nonyyan obHoBneHusa mappyTtudaumm OSPF. [Nocne BBoAa 3TON KOMaHAbl NOSBUTCH yBeAOMIEHWE
0 TOM, YTO Ha MapLpyTmdaTope R1 GbINKn ycTaHOBNEHBI OTHOLLEHWSI CMEXHOCTW.
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. [losTopHO BbinOnHUTE KomaHabl show ip route n show ipv6 ospf neighbor Ha maplpyTusaTtopax R1
n R3 1 Hangute mappyT k cetn 192.168.2.0/24.
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Kakown nHtepdenc ncnonb3yet R3 gnst npoknagkm mappyTa k cetn 192.168.2.0/247
Uemy paBHa cymmapHasi cToumocTb ans cetn 192.168.2.0/24 Ha R3?
OtobpaxaeTcs nu mapwpyTtusatop R2 kak coceg OSPF Ha maplupyTusaTtope R1?
OtobpaxaeTcs nu mapwpyTtusatop R2 kak coceg OSPF Ha maplupyTtusaTtope R3?

YTo gaét BaMm ata uHdopmauns?

h. Hactpowite nntepdenc S0/0/1 mapwpyTtusatopa R2 tTakmm o6pa3om, 4ToObl OH MOr 06 BABNATL
mappyTel OSPF. Huke 3anvwmnte ncnosnb3yemble KOMaHabl.

i. TNoBTopHO BbINONHUTE KOMaHAy show ip route Ha maplupyTmsaTope R3.
Kakown nHtepdenc ncnonbsyet R3 gnst npoknagkm mapwpyTa k cetn 192.168.2.0/247

Uemy paBHa cymmapHasi cToumocTb ans cetn 192.168.2.0/24 Ha R3? Kak oHa Obina paccunTtaHa?

Otobpaxaetcs nu mapwpyTtusatop R2 kak coceg OSPF ansa mapwpyTtmnsatopa R37?

Yactb 5: WU3meHeHue meTpuk OSPF

B 4yactn 3 Heobxoanmo nameHntTb MeTpukn OSPF ¢ nomolubio komaH auto-cost reference-bandwidth,
bandwidth n ip ospf cost.

MpumeyaHue. B yactn 1 Ha Bcex uHtepgericax DCE HyHO 6bifo yCTaHOBUTb 3HaYeHUe TakTOBOMW HacTOTbl
128000.

LWar1: W3meHuTe 3aA4aHHYIO NPONYCKHYK CMNOCOGHOCTb Ha MapLUpyTU3aTopax.

3apaHHas nponyckHas cnocobHocTb no ymonyaHuto ans OSPF pasHa 100 M6/c (ckopocTtb Fast Ethernet).
OpHako cKopoCTb KaHanoB B BONbLUNHCTBE COBPEMEHHbLIX YCTPOWCTB CETEBOW MHPPaCTPYKTYpbl NpeBbillaeT
100 M6/c. MNockonbky meTpuka ctoumoctn OSPF gomkHa ObiTb LienbiM YMCNIOM, CTOMMOCTb BO BCEX KaHanax
co ckopocTbto nepegayn 100 M6/c u Beiwe paBHa 1. Bcnepcteue atoro nHtepdenicel Fast Ethernet, Gigabit
Ethernet n 10G Ethernet nmetot ognHakoByto cToMMocCTb. [oaTomy, A58 NPaBUbHOrO UCMOMNbL30BaHUSA ceTen
CO CKOpOCTbto kaHana 6onee 100 M6/c, 3agaHHy0 NPONYCKHYI0 CMOCOBHOCTE HEOOXOAMMO YCTAaHOBUTL Ha
Gonbluee 3HaYeHue.

a. BeinonHute komaHay show interface Ha maplpyTtusatope R1, 4tobbl NpocMoTpeTh 3HayYeHne
MpPONyCcKHOM cnocobHOCTM No ymonyaHuto ansa nHrepdenca GO/0.

R1# show interface g0/0
GigabitEthernet0/0 is up, line protocol is up
Hardware is CN Gigabit Ethernet, address is c471.fed45.7520 (bia c471.£e45.7520)
MTU 1500 bytes, BW 1000000 Kbit/sec, DLY 100 usec,
reliability 255/255, txload 1/255, rxload 1/255
Encapsulation ARPA, loopback not set
Keepalive set (10 sec)
Full Duplex, 100Mbps, media type is RJ45
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output flow-control is unsupported, input flow-control is unsupported
ARP type: ARPA, ARP Timeout 04:00:00
Last input never, output 00:17:31, output hang never
Last clearing of "show interface" counters never
Input queue: 0/75/0/0 (size/max/drops/flushes); Total output drops: 0
Queueing strategy: fifo
Output queue: 0/40 (size/max)
5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate 0 bits/sec, 0 packets/sec
0 packets input, 0 bytes, 0 no buffer
Received 0 broadcasts (0 IP multicasts)
0 runts, 0 giants, 0 throttles
0 input errors, 0 CRC, 0 frame, 0 overrun, 0 ignored
0 watchdog, 0 multicast, 0 pause input
279 packets output, 89865 bytes, 0 underruns
0 output errors, 0 collisions, 1 interface resets
0 unknown protocol drops
0 babbles, 0 late collision, 0 deferred
1 lost carrier, 0 no carrier, 0 pause output
0

output buffer failures, 0 output buffers swapped out

MpumeyaHue. [NponyckHas cnocobHoCTb Ha uHTepdence GO/0 MOXET OTNMYATLCS OT 3HAYEHUS,
NnpuBeLEHHOrO BhiLe, ecnn nHTepdgenc yana MK moxeT nogaepxmeaTb TONbKO ckopocTb Fast Ethernet.
Ecnn nHtepdeiic yana MK He nogaepxunBatoT ckopocTb nepenadn 1 [6/c, To nponyckHasi CnOoCOBHOCTb,
ckopee Bcero, byaet otobpaxeHa kak 100000 Kb/c.

BoinonHute komaHgy show ip route ospf Ha R1, 4To6LI onpegenuTs MapLpyT K cetn 192.168.3.0/24.

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
E1l - 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

0 192.168.3.0/24 [110/65] wvia 192.168.13.2, 00:00:57, Serial0/0/1
192.168.23.0/30 is subnetted, 1 subnets
0 192.168.23.0 [110/128] wvia 192.168.13.2, 00:00:57, Serial0/0/1

[110/128] via 192.168.12.2, 00:01:08, Serial0/0/0

MpumeyaHue. CymmapHas CTOMMOCTb MapLupyTa k cetn 192.168.3.0/24 ot mapwpyTtusatopa R1
JoMmkHa ObITb paBHa 65.

BoinonHute komaHay show ip ospf interface Ha mapwpyTtusatope R3, 4tobbl onpegenuTs CTOUMOCTb
MapLupyTusaummn anga nitepdgenica GO/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
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Process ID 1, Router ID 3.3.3.3, Network Type BROADCAST, Cost: 1

Disabled Shutdown

0 1 no no

Topology-MTID Cost

Transmit Delay is 1 sec, State DR, Priority 1

Topology Name

Base

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
IETF 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. BobinonHute komaHay show ip ospf interface s0/0/1 Ha mapwpyTusaTtope R1, 4to6bl NnpocmMoTpeTh

CTOMMOCTb MapLipyTusauum ansa nHrepdgenca 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

Disabled Shutdown

no no

Topology-MTID Cost
0 64
Transmit Delay is 1 sec, State POINT TO POINT

Topology Name

Base

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
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 BMOHO 13 BbIXOAHbBIX AaHHBIX koMaHabl show ip route, cymma MeTpuk CTOMMOCTM 3TUX ABYX
NMHTEPEENCOB U CyMMapHasa CTOMMOCTb MapLupyTa K cetn 192.168.3.0/24 Ha maplupyTmsaTope R3

paccuuTbiBaeTcs no popmyne 1 + 64 = 65.

e. BbinonHute komaHgy auto-cost reference-bandwidth 10000 Ha mappyTusaTope R1, 4TOGbI M3MEHUTL
napameTp 3agaHHON NPOMNYCKHOM CNocoBHOCTU MO yMonyaHuio. C nogoOHOM yCTaHOBKOW CTOMMOCTb
nHtepdpencos 10 '6/c 6yneT paBHa 1, ctoumocTb MHTEpdericoB 1 [out/c 6yaet pasHa 10, a CTOMMOCTb

nHtepdericos 100 M6/c 6yaet pasHa 100.
Rl (config) # router ospf 1
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Rl (config-router) # auto-cost reference-bandwidth 10000
% OSPF: Reference bandwidth is changed.

°

Please ensure reference bandwidth is consistent across all routers.
BeinonHute komaHgy auto-cost reference-bandwidth 10000 Ha mapwpyTm3aTopax R2 n R3.

lMoBTOpHO BbINONHUTE KOMaHAy show ip ospf interface, 4ToGbLI NPOCMOTPETL HOBYIO CTOMMOCTb
nHtepdgenca GO/0 Ha R3 n 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. Ecnu ycTponcTBO, NoakMoYEHHOE K MHTepdpericy GO/0, He noaaepXmnBaeT CKOPOCTb
Gigabit Ethernet, To cTonmocTb ByaeTt oTnuyaTbest OT 0TOOpaxaemMblX BbIXOAHBLIX AaHHBIX. Hanpumep,
ans ckopoctu Fast Ethernet (100 M6/c) ctoumocTb Oyaet paBHa 100.

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: 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
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
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Adjacent with neighbor 192.168.23.2
Suppress hello for 0 neighbor(s)

h. TMoBTopHO BbINONHUTE KOMaHay show ip route ospf, 4TOOLI NPOCMOTPETL HOBYHO CYMMapHYH CTOMMOCTb

ansa mapwpyta 192.168.3.0/24 (10 + 6476 = 6486).

Mpumeyanue. Ecnu ycTporicTBo, nogknoyérHHoe k uHtepdericy G0/0, He nogaepXmBaeT CKOPOCTb
Gigabit Ethernet, To cToMmocTb BygeT oTnuyaThCst OT TOrO, YTO OTOBPaKaeTCA B BbIXOOHbLIX AaHHbIX.
Hanpumep, ecnn nHtepdenc GO/0 pabotaeT Ha ckopocTu Fast Ethernet (100 M6/c), To cymmapHas

CTOMMOCTb OyaeT 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

¢} 192.168.2.0/24 [110/6486] via 192.168.12.2, 00:05:40, Serial0/0/0
0 192.168.3.0/24 [110/6486] via 192.168.13.2, 00:01:08, Serial0/0/1

192.168.23.0/30 is subnetted, 1 subnets

0 192.168.23.0 [110/12952] via 192.168.13.2, 00:05:17, Serial0/0/1
[110/12952] wvia 192.168.12.2, 00:05:17, Serial0/0/

MpumeyaHue. NameHeHne 3a4aHHOM NPOMYCKHOM CMOCOBHOCTM MO YMOMYaHMIO HA MapLupyTusaTopax
¢ 100 Ha 10 000 nsmeHsieT cymmapHble CTOMMOCTU Bcex MapLupyTtudatopos B 100 pas, HO CTOMMOCTb
Ka)xgoro kaHarna v mapLupyTa nHtepdpenca paccumTbiBaeTCsl TOYHEe.

[ns Toro 4ToObl BOCCTAHOBUTL 3a4aHHYH NPOMYCKHYI0 CMOCOBHOCTL 40 3HAYEHUSA MO YMOMYaHUIo, Ha
BCeX TPEX MapLupyTusaTopax BbinonHuTe komaHay auto-cost reference-bandwidth 100.

Rl (config) # router ospf 1
Rl (config-router) # auto-cost reference-bandwidth 100
% OSPF: Reference bandwidth is changed.

°

Please ensure reference bandwidth is consistent across all routers.

[nsi Yero MMeeT CMbICH U3MEHSTb 3ajaHHYI0 MPOMYCKHY0 cnocobHocTe OSPF?

lWar 2: W3meHnTe NponycKHYyK CNOCOOGHOCTb ANA MHTepdenca.

Ha GonblumnHCTBE NocrefoBaTesNbHbIX KAHANoB MeTpyrKa NPOMyCKHOW CMOCOBHOCTU MMEET 3HaYeHNe No
ymon4daHuio, paBsHoe 1544 Kout (T1). B cnyvae ecnu peanbHas CKOPOCTb NocrefoBaTeNbLHOro KaHana
apyrasi, To Ans npaBuibHOro pacyérta ctommocTtn mapwpyta B OSPF napameTp nponyckHoWM cnocoBGHOCTH
HY>KHO OyZeT U3mMeHuWTb, YTOObI OHa Bbina paBHa akTU4ECKOWM CKOPOCTU. Micnonb3ynte komaHay bandwidth,

YTOObI OTKOPPEKTMPOBATL 3HaYEHWE NPOMYCKHOW CrOCOBHOCTU Ha UHTepdeiice.
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Mpumeyvanue. CornacHo pacnpocTpaHéHHOMY 3abnyxaeHuto, komanaa bandwidth moxeT nameHunTb
U3NYECKYI0 NPOMYCKHYH CNOCOOHOCTL (MW CKOPOCTb) KaHana. KomaHaa nameHseT MeTpuky nNponyCcKHON
cnocobHocTn, ncnonedyemon anroputmom OSPF anga pacyéta cToMMOCTM MapLUpyTU3auumn, HO He N3MeHsaeT
haKkTUYECKY0 NPOMYCKHYH CNOCOOHOCTL (CKOPOCTL) KaHana.

a. BbinonHute komaHay show interface s0/0/0 Ha mapLpyTmusaTope R1, 4Tobbl NpocMOTpETH
YCTaHOBIEHHOE 3HaYeHNEe NPONyCckHoW cnocobHocTh Ha nHTepdence S0/0/0. PeanbHas ckopocTb
nepegaym gaHHbIX Ha 3TOM MHTepdelice, yCTaHOBNEHHast komaHaown clock rate, coctaBnsiet 128 Ko/c,
npv 9TOM YCTaAHOBIIEHHOE 3Ha4YeHMe MPOMNYCKHON CNOCOOHOCTU No-NpexHeMy paBHO 1544 K6/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)
<Output omitted>

b. BeinonHute komangy show ip route ospf Ha mappyTnsaTope R1, 4To6bI MPOCMOTPETL CyMMapHYHO

CTOMMOCTb Ans MapLupyTa k cetn 192.168.23.0/24 yepes untepderic S0/0/0. ObpaTnTe BHUMAHWE, YTO
K ceTn 192.168.23.0/24 ectb ABa MmapLupyTa C paBHOWN CTOMMOCTbIO (128): 0gnH Yepes nHTepdernic
S0/0/0, ppyron 4epes untepderic 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

El1 - 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

0 192.168.3.0/24 [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, 00:00:42, Serial0/0/0

c. Bbinonnute komaHagy bandwidth 128, yTo6bl ycTaHOBUTL Ha MHTepderice SO/0/0 nponycKHyro
cnocobHocTb paBHyto 128 K6/c.
Rl (config)# interface s0/0/0
Rl (config-if) # bandwidth 128

d. TlosTopHO BbINONHUTE KomaHay show ip route ospf. B Tabnuue mappytusaumm 6onbLue He
oTobpaxaeTca MmappyT K ceTn 192.168.23.0/24 yepes nHtepdenc S0/0/0. ATo cBsi3aHO € TeM, YTO
ONTUManbHbIA MapLLUPYT C HAUMEHbLLEN CTOMMOCTbLIO NponoxeH 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
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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

0 192.168.3.0/24 [110/65] via 192.168.13.2, 00:04:51, Serial0/0/1
192.168.23.0/30 is subnetted, 1 subnets
0 192.168.23.0 [110/128] wvia 192.168.13.2, 00:04:51, Serial0/0/1

e. BbinonHute show ip ospf interface brief. CtonmocTb ans nHtepderica S0/0/0 nsmeHmnachk ¢ 64 Ha 781,
4yTO ABNsieTcs 6ornee TOUYHbIM NPeACTaBNEHMEM 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

f.  MN3ameHuTe nponyckHyo cnocobHocTb ansa nHtepderica S0/0/1 Ha 3Ha4YeHue, yCTaHOBMEHHOE AN
nHtepdenca S0/0/0 mapwpyTtnsatopa R1.

g. [MoBTopHO BbINONHUTE KOMaHay show ip route ospf, 4ToGbI NPOCMOTPETH CYMMapPHY CTOMMOCTbL 060MX
MapLlpyToB k ceTn 192.168.23.0/24. O6paTnte BHUMaHue, 4to k cetn 192.168.23.0/24 ectb fBa
MapLipyTa C 0OQUHAKOBOW CTOMMOCTLIO (845): oanH yepes nHtepdenc S0/0/0, apyron yepes nHtepgenc
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
E1l - 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

0 192.168.3.0/24 [110/782] via 192.168.13.2, 00:00:09, Serial0/0/1
192.168.23.0/30 is subnetted, 1 subnets
0 192.168.23.0 [110/845] wvia 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 ObINKM paccunTaHbl cToMMocTn ans ceten 192.168.3.0/24 n 192.168.23.0/30 ot
MapLipyTtnsartopa R1.
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CtommocTb mapLupyTa k cetn 192.168.3.0/24: R1 S0/0/1 + R3 G0/0 (781+1=782). CToumMoCTb MapLupyTa

k ceTn 192.168.23.0/30: R1 S0/0/1 + R3 S0/0/1 (781+64=845).

h. BeinonHute komaHgy show ip route ospf Ha R3. CymmapHas ctoumocTs cetn 192.168.1.0/24 no-
npexHemy pasHa 65. B otnuume ot komaHabl clock rate, komangy bandwidth cnegyet BeinonHuTh Ha

KaXK[OM KOHLe nocrneaoBaTernibHoro kaHana.

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
E1l - 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

0 192.168.1.0/24 [110/65] via 192.168.13.1, 00:30:58, Serial0/0/0
192.168.12.0/30 is subnetted, 1 subnets

¢} 192.168.12.0 [110/128] via 192.168.23.1, 00:30:58, Serial0/0/1
[110/128] wvia 192.168.13.1, 00:30:58, Serial0/0/0

i. BbinonHute komaHay bandwidth 128 Ha Bcex ocTanbHbIX NOCNegoBaTenbHbIX MHTEPdEencax

B TONONOrnn.

Yem paBHa HOBasi cymmapHas ctoumMocTb Ans cet 192.168.23.0/24 Ha R17? MNoyemy?

War 3: W3mMeHMTe CTOMMOCTb MapLupyTa.

[nsa pacyéTta ctommocTn kaHana OSPF ncnonb3yeTt 3HadeHne, yCTaHOBNEHHOE koMaHaon bandwidth.
PaccunTaHHy0 CTOMMOCTb MOXXHO M3MEHUTL, HACTPOMB BPY4YHYIO CTOMMOCTb KaHarna ¢ NOMOLLbI0 KOMaHabl ip
ospf cost. Kak u komaHga bandwidth, komaHaa ip ospf cost gelicTByeT TonNbLKO Ha TOW CTOPOHE KaHana, Ha

KOTOpOW OHa Obina npumeHeHa.
a. Bseawute komaHgy show ip route ospf Ha maplpyTnsatope 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
0 192.168.3.0/24 [110/782] via 192.168.13.2, 00:02:50, Serial0/0/1
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192.168.23.0/30 is subnetted, 1 subnets
0 192.168.23.0 [110/1562] via 192.168.13.2, 00:02:40, Serial0/0/1
[110/1562] via 192.168.12.2, 00:02:40, Serial0/0/0

b. BbinonHute komaHay ip ospf cost 1565 Ha nHTepdeiice S0/0/1 mapupyTtusatopa R1. CtoumocTb 1565
ABMNSETCA BbILLE CYMMapHOW CTOMMOCTV MapLupyTa, NpoxoasLiero yepes R2 (1562).

Rl (config)# int s0/0/1
Rl (config-if) # ip ospf cost 1565

c. [MoBTopHO BbINONHKUTE kOMaHay show ip route ospf Ha R1, 4yToGbI 0TOOPa3NTL M3MEHEHMS B Tabnuue
MapupyTnsaumm. Tenepb Bce mapwpytel OSPF gns mapwpyTtusartopa R1 HanpasnstoTcsa yepes
MapLipyTmnsartop 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

) 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

0 192.168.23.0 [110/1562] via 192.168.12.2, 01:14:02, Serial0/0/0

MpumeyvaHue. VIameHeHe METPMK CTOMMOCTM KaHana ¢ NoOMOLLbIO koMaHap! ip ospf cost — aTo Hambonee
NPOCTON 1 NPeanoYTUTENbHbIA CNOCODb n3MeHeHns ctoumocTy Mappytos OSPF. [NoMumo nsmeHeHus
CTOMMOCTW B CBSI3U C pearbHbIM 3Ha4YeHneM NponyckHOW CNOCOBHOCTK, y CeTeBOro agMuHUcTpaTopa MoryT
ObITb ApYre NPUYnHbLI ANs U3MEHEHUsi CTOMMOCTW MapLUpyTa, Harnpumep, U3BecTHas NponyckHas
CcNocobHOCTb, NpeaoCcTaBnsemMoln onepaTopom CBA3M Uy ghakTuyeckass CTOMMOCTb KaHana unm mMapLupyra.

Mouemy mapLupyT k cetn 192.168.3.0/24 mapwpytnsatopa R1 Tenepb npoxoaut yepes R27?

Bonpocbl Ha 3aKkpenneHue

1. TMo4emy Tak BaXXHO KOHTpoOnupoBaTth 3HavyeHue ID mapLupyTmusaTopa npu ucnonb3oBaHuun npotokona OSPF?
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Na6opaTtopHas paboTta. HacTtpoinka 6azoBoro npotokona OSPFv2 ana ogHom obnactu

2. To4emy npouecc Bbibopa DR/BDR He paccmartpuBaeTtcs B 310 nabopatopHon pabote?

3. Tlloyemy umeet cMmbicn ycTaHaBnueaTtb nHTepdenc OSPF B kayecTBe NaccnBHOIO?

CBopgHasa Tabnuua nHTtepcgencoB MapLupyTM3aToOpoB

CBoaHas nHégopmauma o6 nHrepcgencax MmapLUpyTU3aTopoB

Mopenb UHTepdenc UHTepdenc MocnepoBaTtenbHbin | MocnegoBaTenbHbIN
MapLpyTusatopa Ethernet Ne1 Ethernet Ne2 mHTepdenc Nei mHTepdenc Ne2
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 (G0/1)

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/1)

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 (G0/1)

MpumeyaHue. YTobbl y3HaTb, KakuMm 06pa3oM HACTPOEH MapLLPyTU3aTop, U3y4nTe NHTEPEENCHI C LENbIo
onpeaerneHns Tuna MmapLupyTnsatopa u Konmyecrtsa MMetowmnxcs Ha HEM nHTepdencos. SPDEKTUBHOTO
cnocoba nepeyvncnenns Bcex KoMOMHaL M HAaCTPOEK ANS KaXXA0ro Knacca MapLupyTM3aTopoB He CyLLeCTBYET.

B naHHon Tabnuvue cogepxatca naeHtudmkaTopbl BO3MOXHbIX codeTaHun Ethernet n nocnegoBaTtenbHbIX
(Serial) HTepdericoB B ycTporcTee. B Tabnuuy He BKNIOYEHbI KakMe-nmbo nHbIe TUMbl UHTEPENCOB, AaXe ecriu
Ha onpeAenéHHOM MapLIpyTM3aTope OHM NPUCYTCTBYIOT. B kayecTBe npymepa MOXHO NPUBECTU MHTepdEenc
ISDN BRI. CTpoka B ckobkax — 3TO NPUHATOE COoKpalleHne, KOTOpoe MOXHO MCMorib3oBaThb B komaHaax Cisco

I0S ons npeactaBneHns nHTepdelica.
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