TImir
c1sco. Cisco Networking Academy” Mind Wide Opern"
e

JNlabopaTopHasa paboTa. HacTpomnka 6azosoro npotokosna OSPFv2
Ans ogHou ob6nacTtu

Tononorusa

© Kopnopauwusi Cisco u/unu ee govepHue komnaHun, 2014. Bce npasa 3awmLeHs.
B HacTosiem gokymeHTe copgepxuTcs obleaoctynHast nipopmaums kopnopaumm Cisco. CrtpaHuua 1 13 23



Na6opaTopHasa paboTta. HacTtponka 6azoBoro npotokona OSPFv2 ansa ogHom obnactm

Tabnuua agpecauum

LLinto3 no
YctponctBo UHTephenc IP-appec Macka noacetu yMon4yaHuio

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 GO0/0 192.168.2.1 255.255.255.0 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

3apaum
YacTtb 1. Co3pgaHume ceTu n HacTpomnka 6a3oBbiX NapaMeTpPoOB YCTPOMUCTB
YacTb 2. Hactpowka n npoBepka maplipyTtmusaunm OSPF
YacTtb 3. U3amMeHeHMe HasHayeHnn naeHTMPUMKaTOPOB MapLLUPyTU3aTOpPOB
YacTb 4. HacTtpownka naccuBHbIX MHTepdencoB OSPF

YacTtb 5. UameHeHune meTtpuk OSPF

UcxoaHble aaHHble/cueHapumn

Anroputm kpaTtyanwero nytn (OSPF) — aTo npoTokon mapLupyTtusauuu ans IP-ceTen Ha OCHOBE COCTOSHUSA
kaHana. OSPFv2 onpegeneH ansa ceten npotokona IPv4, a OSPFv3 — ansa ceten IPv6. OSPF
obHapyxvBaeT U3MeHeHUs1 B TOMOMNOrMuK, HanpuMmep cbon kaHana, n 6LICTPO CXOAUTCHA B HOBOW BecneTneBomn
cTpykType MmapuwpyTtusaumm. OSPF paccunTbiBaeT Kaxablii MapLUpyT C MOMOLLbI0 anroputMma [enkeTpsl, T.€.
anropuTMa KpaTtyanwiero nyTu.

B aTon nabopatopHoii paboTe Heo6xoaMMO HacTPOUTbL TOMOSOTUI0 ceTu ¢ MapLipyTusaunen OSPFv2,
N3MEHUTb Ha3HaYeHUs1 MAEHTUPUKATOPOB MapLUPYTU3aTOPOB, HACTPOUTL NACCHMBHbIE MHTEPdENCHI,
HacTpoutb meTpukn OSPF 1 ncnonb3oBaTb psg KOMaHA nHTepdenca KoMaHAHOW CTPOKM ANs BbiBoAA
1 MPOBEPKM AaHHbIX MapLipyTusaumm OSPF.

MpumeyaHue. B nabopaTtopHoi paboTe UCnonb3yrTca MapLLIPyTU3aTopbl C UHTErpaLmen cepBucoB cepum
Cisco 1941 nopg ynpasneHnem OC Cisco I0S 15.2(4) M3 (o6pa3s universalk9). Bo3amoxHo ncnonb3oBaHve
apyrux mapwpyTtusatopoB u sepcui Cisco 10S. B 3aBucumocTtu ot mogenu yctponctea u Bepcum Cisco I0S
OOCTYMNHbIE KOMaHAbl U NX pe3yrnbTaTbl MOTYT OTNMYATLCS OT NPUBEAEHHbBIX B ONUCaHMKU niabopaTopHbIX
pabot. TouHble naeHTUMKaTOpPbl MHTEP(PENCOB NPpUBEAEHbLI B CBOAHOM Tabnuvue nHTepdericos
MapLLPYTU3aTOPOB B KOHLe nabopaTtopHomn paboThbl.
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Na6opaTopHasa paboTta. HacTtponka 6azoBoro npotokona OSPFv2 ansa ogHom obnactm

MpumeyaHue. Y6eautech, UTo npeablayLine HacTPOMKN MapLLPYTU3aTOPOB YU KOMMYTaTOPOB YAaneHsbl, U Ha
3TUX YCTPOMCTBAX OTCYTCTBYIOT (paisfibl 3arpy304HoOn KoHdurypaumm. Ecnu Bel He yBepeHbI B 3TOM,
obpaTuTechb K MHCTPYKTOpPY.

Heobxoaumbie pecypchbl:

e 3 mapuwpyTusartopa (Cisco 1941 nog ynpasneHmem OC Cisco 10S 15.2(4) M3 (o6pa3 universal) unu
aHanorvyHas Mmogernb);

e 3 komnbloTepa (nog ynpasneHnem Windows 7, Vista nnn XP ¢ nporpammoin amynsauum TepMmmnHana,
Hanpumep Tera Term);

e  KOHCOIbHbIE Kabenu ans HacTpowku ycTporcTB Cisco 10S yepes nopTbl KOHCONM;

e kabenu Ethernet u nocnepoBaTenbHble Kabenn B COOTBETCTBUUN C TOMOJIOMMEN.

YacTtb 1: Co3gaHue ceTU U HacTponKa 6a3oBbIX NapamMeTpoB YCTPOUCTB

B yacTu 1 Bam npeacTouT co3aaTh TOMOMOMMIO CeTU U HAacTPouTb GasoBble napameTpbl Ans MK
1 MapLLpPYTM3aTOPOB.

LWar 1: MNMoaknioyuTe Kabenu B ceTn B COOTBETCTBUM C TONOJIOrMEeMn.
War 2: BbinonHUTe 3anyck U nepesarpy3Ky MapLUpyTU3aTopoB.

War 3: HactpounTte 6a3oBble NapamMeTpbl KaXXA0ro MmapLipyTmsaropa.

OTtkntoumTte nomck DNS.
HacTtpovite umsa yCTporCTB B COOTBETCTBUU C TOMOMNOrNEN.
HasHaubTe class B kadecTBe nNaponis NPUBUNErMPOBAHHOIO pPEXNMa.

HasHaubTe cisco B kauecTBe naponen koHconu n VTY.

®© a0 T W

HacTtpovite 6aHHepHoe cooblieHne gHa (MOTD) ans npegynpexaeHusl Nofnb3oBaTenen o 3anpete
HEeCaHKLUMOHMPOBAHHOMO AOCTYyna.

—h

Hactpouite logging synchronous ans KoHCOMbHOro kaHana.

HasHaubTe |IP-agpeca BceM nHTepdencam B COOTBETCTBMM C Tabnmuen agpecaumn.

7 @

3aparite Anst TaKTOBOW YacTOThl HA BCEX NocriefoBaTenbHbiX MHTepdericax DCE 3HaveHne 128000.

CoxpaHunTe TeKyLLylo KOHUrypaLuio B 3arpy304Hyto KoHUrypauuio.

War 4: Hactpownte yansi K.

War 5: lNpoBepbTe coeanHeHMe.

MapLupyTursaTopbl 4OMKHbI YCAELIHO OTNPaBNATbL 9X0-3anpockl Apyr Apyry, v Bce MK gomkHbI yenewHo
OTNPaBnsiTb 9X0-3anpOChl Ha CBOU LUMO3bl N0 YyMONYaHuto. KoMnbloTepbl HE MOryT OTNPaBNATbL 3X0-3anpochI
apyrum MK, noka He HacTpoeHa mapwpyTusauua OSPF. MNpu HeygayHOM BbINONHEHUM 3X0-3aMpoOCcCoB
BbINOMHUTE MOMUCK U YCTpaHeHue Henonaaok.

YacTtb 2: HacTtpouka v npoBepka mapwpytmusauumn OSPF

B vactn 2 Bam npeacrouT HacTpontb MapLupytusaumo OSPFv2 Ha Bcex mapLupyTM3aTopax B ceTu, a 3aTeM
ybeautbcs, 4to Tabnuubl MapLpyTusauumn npasunsHo obHosnsATcA. MNocne nposepkn OSPF HeobxoamMmo
HaCTPOUTb ANs KaHanoB ayTeHTudukauuio npotokona OSPF ons noBbiweHns ypoBHSA 6e3onacHoCTU.
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Na6opaTopHasa paboTta. HacTtponka 6azoBoro npotokona OSPFv2 ansa ogHom obnactm

War 1: Hacrtpownte npotokon OSPF Ha mapwpyTusartope R1.

a. Wcnonb3ynte komaHay router ospf B pexnme rnobanbHoM KoHduUrypaumm, 4utobbl aktuempoBate OSPF
Ha mapLupyTusaTope R1.

Rl (config) # router ospf 1

MpumeuaHue. MigpeHTundmkatop npouecca OSPF xpaHUTCA nokanbHO 1 HE MMEET OTHOLLEHUS K APYIUM
MapLupyTusaTopam B CETU.

b. Hactponte BblpaxkeHue network ons cetein Ha mapwpyTmnsatope R1. Mcnonbayite ngeHtudukaTop
obnactun, 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 mapwpyTtusatopax R2 n R3.

Mcnonb3yite komaHnay router ospf 1 gobaBbTe BbipaxeHne network ons ceten mapuwpyTtusatopoB R2 n R3.
Korga mapwpytunsaums OSPF 6ypet HacTpoeHa Ha R2 1 R3, Ha maplupyTtusaTope R1 6yayT nosisatca
coobLeHnsa 06 OTHOLLEHUAX CMEXHOCTH.

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#

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

R1#

War 3: lMNpoBepbTe MHchpopMaLMIO O coceaHUX YCTpoNcTBax n mapwpyrtusauumn OSPF.

a. BeinonHute komaHay show ip ospf neighbor, utobbl y6eanTbes, 4TO Ha KaXkaoM MapLupyTusaTope
Apyrve MapLupyTusaTopbl CETV yka3aHbl B KQ4eCTBE COCEOQHUX 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. BbinonHute komaHay show ip route, 4Tobbl yoeanTbCs, 4TO TabNULLI MapLLPYTU3aLMKU BCEX
MapLLpyTU3aTOpPOB coaepXaT BCe 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
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. HacTtponka 6azoBoro npotokona OSPFv2 ansa ogHom obnactm

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,

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

Serial0/0/0
Serial0/0/1

Kakyto komaHZy Bbl 6bl MPUMEHWN, YTOBLI NPOCMOTPETh B Tabnvue MapLupyTU3aumum Tofbko MapLipyTbl

OSPF?

War 4: MNMpoBepbTe napameTpbl npoTokona OSPF.

KomaHnpa show ip protocols — 310 GbICTPbI CNOCO6 NPOBEPUTL BaXKHYI0 MHpOpMaLMO O KOHUrypaumm
OSPF. 3ta nHdopmauusa cogepxuT ngeHtudukatop npouecca OSPF, naeHtudukatop mapLupytusaropa,
06bsABNSEMblE MapLUPYTU3aTOPOM CETU, COCeAHME YCTPOUCTBA, OT KOTOPBIN MapLupyTusaTop nony4vaet
O0BHOBMEHNs, a TaKkke aAMUHUCTPATMBHYIO AUCTaHUMIO No ymonydaHuto, 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 0 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.

Vcnonbayite komanay show ip ospf, uTobbl npocMoTpeTb naeHTMduKaTopbl npouecca OSPF

1 MapLupyTmusaTopa. 3Ta komaHaa otobpaxaeT AaHHble obnactu OSPF u nokasbiBaeT BpeMs nocnegHero

pacuéTa anroputma SPF.

R1# show ip ospf
Routing Process "ospf 1" with ID 192.168.13.1
Start time: 00:20:23.260, Time elapsed: 00:25:08.296
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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,

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

Mode:

Number of opagque link LSA 0. Checksum Sum 0x000000

Number of DCbitless LSA O
Number of indication LSA 0
Number of DoNotAge LSA O
Flood list length 0

LWar 6: MNMpoBepbTe napameTpbl HTepdenca OSPF.

a.

cyclic

BbinonHuTe komaHgy show ip ospf interface brief, 4To6bl 0TOGpPa3uTL cBOAKY 06 MHTEpdhelicax, rae

akTusumposaH anroputm OSPF.

R1# show ip ospf interface brief

Interface PID Area IP Address/Mask
5e0/0/1 1 0 192.168.13.1/30
5e0/0/0 1 0 192.168.12.1/30
Gi0/0 1 0 192.168.1.1/24
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P2P
P2P
DR

1/1
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0/0
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b. YTo6bl yBMOETL Gonee noapobHble gaHHble 06 nHTepdencax, rae aktnsuposaH OSPF, BeinonHuTe

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,
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

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

© Kopnopauus Cisco n/vnu ee goyepHue komnaHum, 2014. Bce npaBa 3alUyLLEHbI.
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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: lNpoBepbTe CKBO3HOE MOAKIIOYEHMe.

Bce KOMMbIOTEPbI AOIMKHbI YCNELWHO OTNPaBliaATb 9X0-3aNpoChbl KO BCEM OCTallbHbIM KOMMbOTEPAM,
YKa3aHHbIM B TOMOJ10TNN. I'IpV| Heyaa4yHOM BbIMOJTHEHUN 3X0-3anpoCcoB BbIMNOJIHUTE NMOUCK N YCTpaHeHne
Henonagok.

MpumeyaHue. [Ns ycnewHon nepeaaym axo-3anpocoB mexay MNK moxeT notpeboBaTbCs OTKIIHOUNTL
MexceTeBble 3KkpaHbl Ha [1K.

YacTtb 3: U3mMeHeHMe Ha3Ha4YeHHbIX NAeHTU(hMKATOPOB MapLUPyTU3aTOpPOB

UpeHTudpukatop OSPF-maplipyTusatopa ncnonb3yetcsa AN yHUKanbHON naeHtTudmukaunum mapLupytmsatopa
B AoMeHe mapLupyTusauum OSPF. MaplpyTtusatopam komnaHum Cisco ngeHtudukaTop HasHavyaeTcs ogHUM
13 Tpex cnocobos 1 B creaytoLLem nopsiake:

1) IP-agpec, HacTpoeHHbI ¢ noMoLbio komaHabl OSPF router-id (npu Hanuumn)
2) Haubonbmi IP-agpec ntoboro us loopback-agpecos maplupyTtmsaTopa (Npyu Hanuyum)
3) HaunbonbLumn akTMBHBIV IP-agpec noboro u3 pusmnyecknx MHTepENCoB MapLupyTusaTtopa

lMockonbKy HM HA OOHOM M3 TPEX MapLLPYTU3aTOPOB HE HACTPOEHbI HU UOEHTUMMKATOPLI MapLpyTM3aTopa,
HWU nHTEepdencel loopback, naeHTUMKaTOp KaXXaoro MapLpyTusaTopa onpegenserca Handonbwnm IP-
agpecom nboro akTMBHOro MHTepderica.

B yactn 3 Bam He0b6Xx0AMMO N3MEHUTL Ha3HayeHne naeHtTudgukatopa OSPF-mapLupyTM3aTopa ¢ NOMOLLbHO
loopback-agpecoB. Takke Bam npeacToUT UCNoMb3oBaTb kKoMaHay router-id 4ns nameHeHuna
noeHTncmrkaTopa MapLupyTmsaTopa.

War 1: U3ameHuTe nageHtncpmkaTopbl MaplupyTusartopa ¢ nomolulbio loopback-agpecos.

a. HasHaubTe IP-agpec loopback-uHtepgency 0 ana mapwpytmnsatopa R1.
Rl (config) # interface 1lo0
Rl (config-if)# ip address 1.1.1.1 255.255.255.255
Rl (config-if) # end

b. HasHaubTe IP-agpeca loopback-uHTtepdpericam 0 ana mapupytusatopos R2 u R3. Ucnonbsynte IP-
agpec 2.2.2.2/32 pnsa R2 1 3.3.3.3/32 gna R3.

CoxpaHuTe TeKyLLyo KOH(UIypaLuio B 3arpy304Hyo KOHUIypaLUuio Ha Bcex Tpex mapLupyTusatopax.

d. YTtobbl BocCcTaHOBUTL ANa uaeHTUukaTopa MapLupyTmMsaTopa ncnons3osaHue loopback-agpeca,
HeobxoaQMMOo nepesarpysuTb MapLupyTusaTopbl. BeinonHute koMmanay reload Ha Bcex Tpex
MaplpyTusaTopax. Haxmute knaeuwy BBO[L, 4To6bl noATBEpAUTL NEepe3arpysky.
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e. [locne nepesarpysku mapLupyTU3aTopa BbINonHUTe koMaHay show ip protocols, 4ToGblI NPOCMOTPETL

HOBbIV naeHTUdUKaTOpP MapLupyTusaTopa.

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)

f. BbinonHuTe show ip ospf neighbor, 4To6bl 0TOOPa3NTL N3MEHEHNS NAEHTUAUKATOPOB COCELHMX

MapLUPYyTU3aTOPOB.

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#

War 2: U3ameHuTe nageHtncpmkatop mapupyrusaropa R1 ¢ nomowbro KomaHabl router-id.

M3meHeHne I/ID,eHTM(bMKaTOpa MapLpyTtusaTtopa C NoOMOLLbO KOMaHObl router-id aBnsaetcs

npeanoyYTuTenbHbIM.

a. 4tobbl nepeHasHauynTb naeHTUMKaTOp MapLLpyTmMsaTopa R1, BeinonHUTE Ha HEM koMaHAay router-id
11.11.11.11. ObpaTuTe BHMMaH1Ee Ha yBeJOMIIEHUE, KOTOPOE MNOSIBNSIETCS NPU BbINOMHEHUW 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

b. Bbl nony4ynte yBeqoMreHMe o TOM, YTO ANS BCTYNNEHUS U3MEHEHUI B cuny Heobxoammo nuéo
nepesarpyauntb mapLupytusaTop, nnbo ncronb3osaTh komaHay clear ip ospf process. BuinonHurte
komaHay clear ip ospf process Ha Bcex Tpex maplupyTm3aTopax. Beegute yes, 4to6bl noaTeepanTb

cbpoc, n HaxxmuTe knasuwy BBOL,.

c. [Ons mapwpyTtusaTtop R2 HacTponTe naeHtudukatop 22.22.22.22, a anga maplupytusatopa R3 HacTponTe
noentncpukatop 33.33.33.33. 3atem ucnonb3ynte komaHay clear ip ospf process, 4Tobbl cbpocuTb

npouecc Mmapwpytusaumm OSPF.
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d. BbinonHute komaHay show ip protocols, 4To6bLI NpoBepUTEL M3MEHEeHUe naeHTudukaTopa
MapuwpyTtmnsatopa 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. BbinonHute komaHay show ip ospf neighbor Ha mapwpyTtusatope R1, 4to6bl yoeamTbesi, YTO HOBbIE
naeHTnmkatTopel Ansg MmapLupyTtusatopoB R2 n R3 copepxartca 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: HacTpomnka naccuBHbIX nHTepcencos OSPF

KomaHpa passive-interface 3anpewaet otnpaBky 06HOBNEHMI MapLIPYTOB Yepes3 yKasdaHHbIN MHTepdenc
MapLpyTmnsatopa. B 6onblIMHCTBE criyyaeB KOMaHAaa UCNonb3yeTcs ANs YMeHbLUeHUs Tpadmka

B NOKarnbHbIX CETHAX, MOCKOMbKY UM HE HY>KHO Nony4aTb COOOLLEeHNs NPOTOKOMNa ANHaMNYEeCKon
MapLpyTmnsaumu. B yactu 4 Bam nNpefcTomT MCMOMNb30BaTb KOMaHAy passive-interface aons HacTponku
NMHTepdenca B kadecTBe naccuBHoro. Takke Bbl HacTponte OSPF Takum obpasom, 4ToObl BCe MHTEPENCHI
MapLupyTmnsaTopa 6b1nm NaccMBHbIMU MO YMOMNYaHUIO, @ 3aTeM BKITHOYNTE 0OBbABMNEHMS NPOTOKONAa
mMapLwpytnsaumm OSPF ans BbibpaHHbIX MHTEpEecoB.

War 1: HactpomnTe naccuBHbIN NHTepceNc.

a. BbinonHute komaHay show ip ospf interface g0/0 Ha mapwpyTtusatope R1. ObpaTnte BHUMaHUe Ha
Tanmep, ykasblBaloLMii BPEMS NMONy4YeHUst oYepeHoro naketa NnpuBeTcTBus. [NakeTbl NpUBETCTBUS
oTnpasnstoTes Kaxasle 10 cekyHA 1 ncnone3yoTes MmapupyTtudatopamu OSPF ans nposepku
paboTocnocoBHOCTN COCEeaHUX YCTPOUCTB.

R1# show ip ospf interface g0/0
GigabitEthernet0/0 is up, line protocol is up
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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
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)
b. BeinonHuTte KomaHay passive-interface, utobel uHTEeppenic GO/0 mapLupyTmsaTopa R1 ctan naccuBHbIM.

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

c. [losTopHo BeinonHute komaHay show ip ospf interface g0/0, yTobbl y6eauTecs, uto nHtepdenc G0/0
cTan nacCcuBHbIM.

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)

d. BbinonHute komaHay show ip route Ha maplupyTmnsatopax R2 n R3, 4tobbl yoeantbes, YTo MapLipyT
k cetn 192.168.1.0/24 no-npexHemy AOCTYNEH.

© Kopnopauus Cisco n/vnu ee goyepHue komnaHum, 2014. Bce npaBa 3alUyLLEHbI.
B HacTosiem gokymeHTe copgepxuTcs obleaoctynHasi nipopmaums kopnopaumm Cisco. Crtpanunua 11 u3 23



Na6opaTopHasa paboTta. HacTtponka 6azoBoro npotokona OSPFv2 ansa ogHom obnactm

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

[110/128] via 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 Ha MapLlpyTu3aTope NacCUBHbLIN MHTepdenc B kKayecTtBe uHTepdenca no

YMOJYaHUIO.

a. BbinonHute komaHay show ip ospf neighbor Ha mappyTusatope R1, utobel yoeauTtbed, 4to R2 ykasaH

B kadecTBe cocefHero yctponctea OSPF.

R1# show ip ospf neighbor

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

Interface
Serial0/0/1
Serial0/0/0

b. BwinonHute komaHay passive-interface default Ha R2, 4To6bl N0 ymonuaHuio HacTpouTb BCE

nHtepcencel OSPF B kayecTBe 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

*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
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c. [loBTopHo BeinonHUTe koMmaHay show ip ospf neighbor Ha mapupyTusatope R1. lNocne ncreveHus
TanmMepa 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
coctosiiue OSPF gnsa 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
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. Ecnu Bce uHtepdencel maplipytnsatopa R2 ssnsioTcs naccMBHbIMU, TO MHAOPMaLMSA MapLUpyTM3aumm
He ByaeT 0bbaBnATLECA. B aTOM cnydae y mapipytudatopos R1 1 R3 Tenepb AomkeH oTCcyTCTBOBaTb
MapLpyT Kk ceTn 192.168.2.0/24. 3T0 MOXHO NMPOBEPUTL C NOMOLLbIO KOMaHAbl show ip route.

f. Ha mapwpyTtusatope R2 BbinonHuTe kOMaHay no passive-interface, 4to6bl MapLLpyTM3aTOP OTMNPaBNAN
1 nony4van obHoBneHusa mappytusaumm OSPF. lNocne BBoga 3TOM KOMaHAbl NOSIBUTCA yBeAOMIIEHUE
0 TOM, 4TO ObINM YCTAHOBIEHbI COCEACKME OTHOLLEHUSI CMEXHOCTM C MapLupyTmu3aTopom 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 mapLlipyTusatopax R1 n R3
N HangnTe mMapwpyT kK cetn 192.168.2.0/24.

Kakow nHtepdenic ncnonosyet R3 gna mapwpyTta k cetn 192.168.2.0/247?
YeMmy paBHa cymmapHasa MeTpuka ctoumocTy ans cetn 192.168.2.0/24 na R37?

OtobpaxaeTcsa nu mapwpyTtusatop R2 kak cocegHee yctponicteo OSPF Ha mapwpyTtusatope R17?

OtobpaxaeTca nu maplpyTtusatop R2 kak cocegHee yctponctso OSPF Ha mapuipyTtusatope R37?
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YTo gaeT Bam 3Ta nHdopmauma?

h. HactpownTte nutepderic S0/0/1 maplupyTtmsatopa R2 Tak, 4Tobbl paspelwntb emy 00bABNASATbL MapPLLPYThI
OSPF. Hnxe 3anuwinte ncnonb3yemMble KOMaHabl.

i. [NoBTopHO BbiNoNHUTE kKOMaHAy show ip route Ha mapLupyTusaTope R3.
Kakow nHtepdenic ncnonosyet R3 gna mapwpyTta k cetn 192.168.2.0/247?

UeMy paBHa cymmapHas MmeTpuka ctoumocty ang cetn 192.168.2.0/24 Ha mapwpyTtusatope R3? Kak oHa
Obinia paccunTaHa?

OtobpaxaeTca nu mapwpyTtusartop R2 kak coceq OSPF anga mapwpytusatopa R37?

YacTtb 5: U3meHeHue meTtpuk OSPF

B vactn 5 Heobxoammo namennte metpukn OSPF ¢ nomolubio komaHg auto-cost reference-bandwidth,
bandwidth u ip ospf cost.

MpumeuaHue. B yactn 1 Ha Bcex nHtepgencax DCE HyXHO 6bIfo0 yCTaHOBUTL 3HAYEHNE TAaKTOBOW YacTOThl
128000.

LWar 1: U3MeHuTe 3agaHHYHO NPONYCKHY CMOCOGHOCTb ANl MapLpyTU3aToOpPoB.

OTanoHHas nponyckHasi cnocodHocTb No ymonyaHuo anad OSPF paeHa 100 MowuT/c (ckopocTb Fast
Ethernet). Ho ckopocTb kaHanoB B GOMbLLIMHCTBE COBPEMEHHBLIX YCTPONCTB CETEBON MHAPPACTPYKTYPbI
npesbiwaeT 100 Méut/c. MNMockonbky meTpuka ctoumocTn OSPF gosmkHa 6bIThb LenbiM YACIOM, CTOMMOCTb
ONs BCeX KaHanoB co ckopocTbio nepenayn 100 M6ut/c v Beilwe paBHa 1. MoaTomy nHTepdeicel Fast
Ethernet, Gigabit Ethernet n 10G Ethernet nmetot ognHakosyto ctoumocts. CnefoBaTtensHoO, Ang yvyeta
CceTeln C KaHanamm, CKOpoCTb KOTopbix npesbiwaeT 100 M6uT/c, Heobxoaumo 6onee BbICOKOE 3Ha4YeHne
3TanoHHOW NPOMYCKHOW CNOCOBHOCTH.

a. BeinonHute komaHay show interface Ha mapwpyTtusaTtope R1, 4Tobbl NPOCMOTPETH 3HaYEHME
MPOMNYCKHOM CNOCOBHOCTM NO yMonyaHuio 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.fe45.7520 (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
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
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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. MNponyckHas cnocobHOCTb Ana uHTepdenca GO/0 MoXeT OTNMYaTbLCH OT 3HaAYEeHUs,
npuBegEHHOro Bbllwe, ecnv nHtepdenc MK moxeT nogaepkmeaTb TONbKO ckopocTb Fast Ethernet. Ecrin
nHtepdenc MK He nogaepxnBaroT ckopocTb Nepefaydn 1 [6uMT/c, To NponyckHasi CNOCOBHOCTL, CKopee
Bcero, OygeT nokasbiBaTbcs kak 100000 KéuT/c.

BeinonHuTe komaHay show ip route ospf Ha mapLupyTusaTope R1, utTobbl onpeaenuTs MapLUpyYT K ceTu
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
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 [110/65] 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

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

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

MpnmeyaHue. CymmapHasi CTOMMOCTb MapLupyTa K cetn 192.168.3.0/24 ot mapwpyTtusatopa R1 paBHa
65.

BbinonHuTe komaHgy show ip ospf interface Ha mapwpyTtusartope R3, 4to6bl onpeaennTs CTOMMOCTb
MapLpyTusaumm anga nitepdenca 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
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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
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 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)

BeinonHute komaHay show ip ospf interface s0/0/1 Ha mapLupyTusatope R1, ytobbl npocMoTpeTb
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
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)

Kak BMaHO 13 pe3ynstatoB komaHabl show ip route, cymma mMeTpuk CTOMMOCTU 3TUX ABYX UHTEPdENCOB
SBNAETCA CyMMapHOM CTOMMOCTbIO MapLupyTa Kk cetn 192.168.3.0/24 ana mapLupyTtusaTtopa R3,
paccuutbiBaemomn no copmyne 1 + 64 = 65.

UTo6bl NI3MEHNTL NapaMeTp 3TanNoOHHOW NPOMNYCKHOW CNOCOBHOCTU MO YMOMYaHWUIO, BbINOMHUTE KOMaHOy
auto-cost reference-bandwidth 10000 Ha mapwpyTusatope R1. C 3Tum napamMeTpoM CTOMMOCTb
uHtepgencos 10 But/c ByaeT paBHa 1, ctoumocTb uHTepdencos 1 M6ut/c byaeT pasHa 10,

a ctoumocTb MHTepderco 100 M6ut/c 6yanet pasHa 100.

Rl (config)# router ospf 1
Rl (config-router) # auto-cost reference-bandwidth 10000

© Kopnopauus Cisco n/vnu ee goyepHue komnaHum, 2014. Bce npaBa 3alUyLLEHbI.
B HacTosiem gokymeHTe copgepxuTcs obleaoctynHasi nipopmaums kopnopaumm Cisco. CtpaHuua 16 us 23



Na6opaTopHasa paboTta. HacTtponka 6azoBoro npotokona OSPFv2 ansa ogHom obnactm

% OSPF: Reference bandwidth is changed.

o

Please ensure reference bandwidth is consistent across all routers.
BbinonHuTe komaHgy auto-cost reference-bandwidth 10000 Ha mapwpyTmnsatopax 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 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)

MpumeyaHue. Ecnn ycTponcTBo, NoakntodeHHoe k uHTepdency G0/0, He nogaepXknBaeT CKOPOCTb

Gigabit Ethernet, To cTonmocTb GygeT oTnuyaTbCca OT NoOKa3aHHOro pesynbTarta. Hanpuvep, 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
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
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Suppress hello for 0 neighbor (s)

h. TloBTopHO BbINONHUTE KOMaHAy show ip route ospf, 4TOObI NPOCMOTPETH HOBYHO CYMMapHYK CTOMMOCTb

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

MpumeyaHue. Ecnn yCcTponCcTBO, NOAKMOYEHHOE K MHTepdelicy GO0/0, He nogaepXnBaeT CKOPOCTb
Gigabit Ethernet, To cTonmocTb BygeT oTnuyaTbCcsa OT TOro, YTO OTOOpaXKaeTCs B BbIXOOHbBIX AAHHbIX.
Hanpumep, ecnn nHtepdenc GO/0 pabotaeT Ha ckopocTu Fast Ethernet (100 M6ut/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
¢} 192.168.3.0/24 [110/6486] via 192.168.13.2, 00:01:08, SerialO/0/1

192.168.23.0/30 is subnetted, 1 subnets

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

MpumeyaHue. ViameHeHne Ha MapLupyTU3aTopax 3TanoHHOW NPOMNYyCKHON CNOCOBHOCTU MO YMOYaHUIo
¢ 100 Ha 10 000 meHsieT cymMapHble CTOMMOCTM BCeX MapLupyTusaTopos B 100 pas, HO CTOUMOCTb

KaXXoro KaHana n MmapLpyTta MHTepcbeﬁca Tenepb paccynTbiBaeTCcA TO4HEee.

i. YTobbI BOCCTAHOBUTL ANSA 3TANOHHOW NPOMYCKHOW CNOCOBHOCTU 3HAYEHNE MO YMONYaHUI0, Ha BCEX Tpex

MapLLpyTM3aTopax BbIMoONHUTE KomaHay auto-cost reference-bandwidth 100.

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

o

Please ensure reference bandwidth is consistent across all routers.

Moyemy MoXeT NOHAAO0OUTLCA UBMEHUTbL STANOHHYHO NPOMYCKHYI0 cnocobHocTb OSPF no ymonyaHuio?

LWar 2: M3meHUTe NPONYCKHYI CNOCOOHOCTbL ANns uHTepdenca.

[nsa 6onblIMHCTBA NOCNeaoBaTeNbHbIX KaHANoOB MeTpUKa NPOMYCKHOM CMOCOBHOCTM MO YMOMNYaHUIO paBHa
1544 Kéur (T1). Ecnu ckopocTb nocnefoBaTenbHOro kaHana B AeNCTBUTENbHOCTU OTNNYaeTcs, To Ans
npaBunbHOro pacyéta croumoctn mappyta B OSPF Heo6xoanmo nameHnTs 3HavyeHue nponyckHon
CMocoOHOCTU, 4TOBLI OHO ObINO paBHO hakTudeckon ckopocTu. Micnonbayite komaHay bandwidth, yToGbl

UCnNpaBuTb 3HaYeHe NPonycKHOM CNnocobHOCTU Ans uHTepdenca.

MpumeyaHue. CornacHo pacnpocTpaHeHHoMY 3abnyxaeHuto, komaHaa bandwidth gormkHa nameHuTb
U13NYECKyO MPOMNYCKHY CNOCOBHOCTL (MM CKOPOCTL) KaHana. dta koMaHAa U3MEHSIET TONIbKO METPUKY
MPOMYyCKHOM cnocobHOCTH, ncnonbdyemyto anroputmom OSPF ans pacyéta CTOMMOCTU MapLUpyTMU3aLmm, HO

He MeHsieT paKTUYECKyHo MPOMYCKHYI CMOCOGHOCTL (CKOPOCTL) KaHana.
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BeinonHute komaHay show interface s0/0/0 Ha mapwpyTusatope R1, 4Tobbl NPOCMOTPETL TEKYLLYIO

NpPONyCcKHy cnocobHocTb Ha MHTepderice SO0/0/0. XoTsa TakToBasi HacToTa (CKOPOCTb Nepeaayvn AaHHbIX)

Ons 3Toro nHTepgeinca Goina 3agaHa paBHom 128 Kout/c, nponyckHast CnoCOBHOCTb MO-NPeXHeEMY
nokasbiBaeTcs Kak 1544 Kout/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)

<JIaHHBIE OIlYyUEHB>

BbinonHuTe komaHgy ospf show ip route Ha maplpyTrsaTope R1, 4UTOObI NPOCMOTPETH CyMMapHYHO
CTOMMOCTb MapLupyTa k cetn 192.168.23.0/24 yepes nHtepdperic S0/0/0. ObpatuTe BHUMaAHME, YTO
k cetn 192.168.23.0/24 ecTb ABa MapLUpyTa C paBHOW CTOMMOCTbIO (128): oanH Yepes nHTepdenc
S0/0/0, a gpyrou 4yepes 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 [110/65] via 192.168.12.2, 00:00:26, Serial0/0/0

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

BeinonHute komaHay bandwidth 128, 4tobel yctaHoBUTE Ans nHTepderica S0/0/0 nponyckHyro
crnocobHocTb paBHoi 128 KouT/c.

Rl (config) # interface s0/0/0

Rl (config-if) # bandwidth 128

MoBTOpHO BhINONHUTE KOMaHAy show ip route ospf. B Tabnuue mapwpytnsaumm 6onblue He
nokasbiBaeTcst MapLpyT kK cetn 192.168.23.0/24 yepes nHtepderic S0/0/0. 3To cBA3aHO C TEM, YTO
ONTUMarbHbIA MapLpyT C HAUMEHbLLEN CTOMMOCTLIO NposioXeH Yyepes SO0/0/1.
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
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o - ODR, P - periodic downloaded static route, H - NHRP, 1 - LISP

o)

+ - replicated route, % - next hop override

Gateway of last resort is not set

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

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

O 192.168.23.0 [110/128] wvia 192.168.13.2, 00:04:51, Serial0/0/1

e. BbinonHute komaHay show ip ospf interface brief. CtonmocTb ans nitepderica S0/0/0 nsmexHmnaco
C 64 Ha 781, 4TO 9BNAETCA TOYHbIM NpeacTaBleHneM CTOMMOCTU 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. WsmeHuTe Ha mapwpyTnsatope R1 nponyckHyto cnocobHocTb Ans uHTepdernca SO0/0/1 Ha 3HayveHue,
paBHOe 3Ha4eHuto ans uHtepderica S0/0/0.

g. [MosTopHO BbINONHUTE KOMaHay show ip route ospf, 4UTOGLI NPOCMOTPETL CYMMapPHYO CTOMMOCTb 060UX
MapLpyToB Kk ceTn 192.168.23.0/24. O6paTtute BHUMaHue, 4to k cetn 192.168.23.0/24 ectb fBa
MapLUpyTa C paBHOM CTOMMOCTLIO (845): oanH yepes nHtepdenc S0/0/0, a apyron 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 [110/782] via 192.168.12.2, 00:00:09, Serial0/0/0

¢) 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

¢) 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

Ob6bacHuTe, Kak H6bINM paccynTaHbl CTOMMOCTM MapLUpyTOB OT MaplupyTtudatopa R1 ona ceten
192.168.3.0/24 1 192.168.23.0/30.

h. BbinonHute komaHgy show ip route ospf Ha mappyTnsatope R3. CymmapHasi CTOMMOCTb Ansi CETU
192.168.1.0/24 no-npexHeMy paBHa 65. B otnnumne ot komaHabl clock rate, komaHay bandwidth
cnegyeT BbINOMHUTB Ha KaXgon CTOPOHe nocneaoBaTerbHOro kaHana.

R3# show ip route ospf
Codes: L - local, C - connected, S - static, R - RIP, M - mobile, B - BGP
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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
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1,

2
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 -

+ - replicated route, % - next hop override

Gateway of last resort is not set

NHRP, 1 - LISP

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. BwinonHute komaHay bandwidth 128 ong Bcex octanbHbIX NocneaoBaTeNbHbIX MHTEP(ENCOB

B TONOJMOrnn

UeMy paBHa HOoBasi CymMapHas CToMmocTb ans cetn 192.168.23.0/24 Ha R17? MNouemy?

lWar 3: U3meHUTe CTOMMOCTb MapLUpyTa.

[na pacyéta ctoumocTn kaHana no ymonyaHuio OSPF ncnone3syet 3HavyeHue nponyckHou cnocobHocTn. Ho
3TOT Pacy€T MOXHO U3MEHUTb, BPYYHYIO 3aaB CTOMMOCTb KaHana C NomoLLbio komaHabl ip ospf cost. Kak
n komaHaa bandwidth, komaHaa ip ospf cost fencTByeT TONbKO Ha Ty CTOPOHY KaHana, Ha KOTOpPOK OHa

Obina BbINOMHEHA.
a. BeinonHute komaHay show ip route ospf Ha maplipyTusatope 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

El - OSPF external type 1, E2 - OSPF external type
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1,

2
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 -

+ - 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, 00:00:26,

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

NHRP, 1 - LISP

Serial0/0/0
Serial0/0/1

0 192.168.23.0 [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 ana nHrtepdgenca S0/0/1 mapwpytnsatopa R1. Ctoumoctb 1565
OKa3sblBaeTCs Bbllle CyMMapHOM CTOMMOCTM MapLLpyTa, npoxosiiero Yepes mapLupytusaTtop R2 (1562).

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

c. [loBTopHo BbinonHUTe komaHay show ip route ospf Ha R1, uTo6bI NPOCMOTPETL BNNSHME 3TOMO

N3MeHeHus1 Ha Tabnuuy mapwpyTtudauun. Tenepb Bce MapwpyTel OSPF anga mapwpyTtmsaTtopa R1

NPOXoAdAT Yyepes mapLipyTtusatop 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

0

0

MpumeyaHue. VI3ameHeHe METPUMK CTOUMOCTM KaHana ¢ NomoLLbio komaHabl ip ospf cost — aTo Hanbonee
MPOCTOW M NpeanoYvTUTENbHbIA Cnocob M3MeHeHus ctoumocTn MappyToB OSPF. NoMrMMo n3MeHeHus
NCNonb3ys NPONYCKHYK CMNOCOBHOCTb, Y CETEBOIO aAMUHUCTPaTOpa MOryT 6bITh ApYyrve NpUYnHbI
AN N3aMeHeHns CTOMMOCTM MapLupyTa. Hanpumep, npegnovteHne KOHKPETHOro NocTaBsLLmMKa YCnyr Unm

CTOUMOCTMH,

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

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

d)aKTI/I‘-IeCKaH CTOMMOCTb KaHana nnuv MmapLipyTta B JeHEXHOM BblpaXXeHUN.

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

Bonpochkl Ha 3akpensneHue

1. I'quemy TakK BaXHO ynpaBniATb Ha3Ha4YeHNeM M,El,eHTM(bMKaTOpa MapLlipyTtmusaTtopa npu ncnonb3oBaHNUU

npoTokona

OSPF?

2. Tlo4vemy B aTON NabopatopHo paboTe He paccMaTpuBaeTcsi npouecc Bbibopa DR/BDR?
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Na6opaTopHasa paboTta. HacTtponka 6azoBoro npotokona OSPFv2 ansa ogHom obnactm

3. TNo4emy pekomeHayeTcs HacTpamBaTb MHTepdenc OSPF kak naccMBHbIN?

CBopHas Tabnuua nHTepcgencoB MmapLUpyTM3aTOpOB

CBopgHas nH¢opmaums 06 nHrepdencax MapLIpyTM3aTOpPoOB

Mopenb MHTepdenc UHTepderic MocnepoBaTtenbHbin | MocnepoBaTenbHbIN
MapupyTusartopa Ethernet Ne1 Ethernet Ne2 mHTepdenc Nel 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. YtobbI y3HaTh, KakMM 06pa3oM HaCTPOEH MapLUpPYTU3aTop, U3ydnte MHTepdenCol C Lienbio
onpegeneHus Tuna MapLipyTusaropa 1 Konuiectsa ero nHrepdencoB. He cyuiectByeT achdekTnBHoro cnocoba
nepeyvncnTb Bce KOMOMHALMM HAaCTPOEK AMsi KaXAoro Knacca MapLupyTm3aTtopoB. B aton Tabnvue cogepxaTtcs
naeHTMdurkaTopbl ANg BO3MOXHbLIX codeTaHun nHTepdgencoB Ethernet n nocnegoBaTenbHbIX UHTEPGENCOB

B ycTponcTee. B Tabnuvuy He BKNOYEHb! HUKAKNE UHbIE TUMbl MHTEPdENCOB, JaXe eCrnv OHWN MPUCYTCTBYIOT Ha
KOHKpPEeTHOM mapLupyTusaTtope. B kauectse npumepa moxHo npusectn nHtepdenc ISDN BRI. Ctpoka B ckobkax
— 3TO NPUHATOE COKpaLleHMe, KOTOPOEe MOXHO MUcrnonb3oBaTth B komaHaax Cisco |OS gna npeacrasnexHns
nHTepdgenca.
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