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. Cisco IOS¥ &

OSPF# & ithiit

AT ILOSPFHE R It NS , MREELRBUBE | TUASET 1,

HOSPFE& 2 FF 5k B AR B E D R FIOSPFH |, ENE1SRE2RT |, B R BAEIZASE MR
HERRASBEE(LSA)FREE KM, OSPFIMNATUARXERMGTRREZIFERME, FRibit
ALER (EF) , BALUFER (£2F),

FIEIX L R AT 3 K it F BRI B I IES bt

- ET—BkEONBRRALREHE(ASBR) L/E HOSPF
. ASBRIY T~ —BkZ O EOSPF T R Iz Z O
- ASBRI T —BkEOFRRRT R
. ASBRIV T —BkEOFRRRNZ R
. ASBR B9 —BkiZ O b 31t & T £ router ospf S S FIEEN MESEHE
- BRIXERM4N | EME ARG R UZE0.0.0.0



YR MUREN£F(0.0.0.0)8 , XEIE M HIRSIEDEIOSPFHINHHIZBENT R , Fhe
BERREGE AN, SEERBHIAIL , OSPFAN MBI B LM — A X 2 £ E£ Bk
SEHEBLE T RIBEXGHR  BOSTHEIHINT ANSREHRE , F2H T R
BRERERE, CF—ELBMINE, MERHITA , X2~ MRANTE.
HERBINRENIFEFEN , BRARSLEI SR MUEZENT QNKEREZ.

ARIVGEBAFS , B — R

A1

OSPF <- EIGRP
__________________________ B2 | EGrRP1  192.168.1.024 I

172.16.3.3/32

Gi0/0/0/0

—

< CloudNetwork
[

— <

EEAR | 38 N EEF 58 B P (EIGRP)TE £ Z M EY192.168.1.0/24 £ HIR2FIR3 2 H3Z 17

R1 ﬂlﬁ_ﬁﬂ t S M EZ192.168.1.0/24 , 1B;XBEIGRP, R2EE N F172.16.3.3/32MEIGRPE 7 % Fl
OSPFER AAZPE2RE H - OSPFER2§|JR4 R1Z|IR4. R1ZTransit RouterMR4Z[BIIZ1T , [
XR5i21T, XR5¥EHEFEHH=Z10S-XR,

AFHPAELMWUNEEY, RIRENRENEMELE172.16.3.3/32 , KR ERE
Transit_Router , H#REHRBRE X,

#ETransit_Routerfy B ZR P B 2%172.16.3.3/32B9 N &,

Transit_Rout er#show ip route 172.16.3.3
Routing entry for 172.16.3.3/32 Known via "ospf 1", distance 110, netric 20, type extern 2,
forward netric 2 Last update from 192.168.70.1 on G gabitEthernetl, 00:00: 04 ago Routing
Descriptor Blocks: * 192.168.70.1, from 2.2.2.2, 00:00:04 ago, via G gabitEthernetl <-
You see the prefix is from advertising router with router-id 2.2.2.2

Route netric is 20, traffic share count is 1

Transit_Rout er#
T—Bk=192.168.70.1 , Z#kIEMR1, HTR2FME172.16.3.3/32E 7 K FIOSPF , FH L&A AR
iR AR B BIR2 BE B B B9172.16.3.3/32



Al LA M Transit_Router[@172.16.3.3/321= {Ttraceroute.

Transit_Router#traceroute 172.16.3.3 tineout 1

Type escape sequence to abort.

Tracing the route to 172.16.3.3

VRF info: (vrf in nane/id, vrf out nanme/id)
1 192.168.70.1 7 nsec 5 nsec 8 nsec <- R1
2 192.168.1.3 10 nsec 11 nmsec 17 nsec <- R3

HRIWBI Z1E172.16.3.3/32REN , ©RFBRLELEEKRBTFIR3, ER1.L1Z1Tshow ip route A&
E1M172.16.3.3MBHK.

Rl#show ip route 172.16.3.3

Routing entry for 172.16.3.3/32
Known via "ospf 1", distance 110, netric 20, type extern 2, forward netric 1
Last update from 192.168. 1.3 on G gabitEthernet0/0, 02:04:54 ago
Routi ng Descriptor Bl ocks:
* 192.168.1.3, from 2.2.2.2, 02:04:54 ago, via G gabitEthernet0/0 <-- Next-hop goes
directly towards R3 over the shared segment
Route netric is 20, traffic share count is 1

BT H &AMt , R1IBWT —859192.168.1.3 , iZBIEMR3, WRRIMRIZEZEHRBEHN , BRE
transit_Router £ FY A ZFLSA,

Transit_Router#show i p ospf database external 172.16.3.3
OSPF Router with ID (6.6.6.6) (Process ID 1)
Type-5 AS External Link States

LS age: 1641
Options: (No TOS-capability, DC, Upward)
LS Type: AS External Link
Link State ID: 172.16.3.3 (External Network Nunber )
Advertising Router: 2.2.2.2
LS Seq Number: 80000004
Checksum 0x8299
Length: 36
Net wor kK Mask: /32
Metric Type: 2 (Larger than any link state path)
MM D: 0
Metric: 20
Forward Address: 192.168.1.3 <-R3 interface towards the shared segment
External Route Tag: O

WIEFTIN |, FAMUIETE T IP#1E192.168.1.3 , XEREWMRERHEE172.16.3.3/32 , N A7 5
£]192.168.1.3, XEKREHR1KEIKE172.16.3.3/320HIE 2K , ©EE B Type-
5172.16.3.3/32MILSA , ¥R ithit51192.168.1.3 , [E#% EET:EGIO/O?%DJ: Hit , RO IR RS
£/192.168.1.3,

BRI B TRERIMEEH, MRAKREFSELSALREFE KU , MFEEBIASBR ( BIR2 ) &



RA#E172.16.3 30T EHIEE.

ERIFE , IO At E E 50.0.0.0F M Transit_Routeri={Ttraceroute,

Transit_Router#show i p ospf database external 172.16.3.3
OSPF Router with ID (6.6.6.6) (Process ID 1)
Type-5 AS External Link States

LS age: 14
Options: (No TOS-capability, DC, Upward)
LS Type: AS External Link
Link State ID: 172.16.3.3 (External Network Nunber )
Advertising Router: 2.2.2.2
LS Seq Number: 80000005
Checksum O0x196F
Length: 36
Net wor kK Mask: /32
Metric Type: 2 (Larger than any link state path)
MM D: 0
Metric: 20
Forward Address: 0.0.0.0 <- Recurse towards the ASBR (RID 2.2.2.2)
External Route Tag: O

Transit_Router#

BRI AR B R M UHZES0.0.0.0 , WHIFTR |, XEKEZINELITCNEIE D HBEIASBR |, B
R2, H&EMTransit_ Routerx_ﬁtraceroute B E’Jiiﬁjj172 16.3.30% , IERELNEBEEFASBR
R2HY B 1R,

LEAL AT ELEE

Transit Router#traceroute 172.16.3.3
Type escape sequence to abort.
Tracing the route to 172.16.3.3
VRF info: (vrf in name/id, vrf out nanme/id)
1 192.168.70.1 17 nsec 12 msec 3 nsec
2 192.168.14.4 3 nsec 18 nsec 7 nsec
3 192.168.24.2 15 nsec 8 nsec 5 nsec
4 192.168.1.3 8 nsec 11 nsec 7 nsecC
Transit_ Router#

3RRA

IOSHIOS-XRZE K X 5l

AT S 4R S BT HARIR HIE 3 & 1k BHIOSMIOS-XRig & 2 B HY X 31

EIOSH , HIEEHIEETROSPFAREBIRE T H AR uE , KIUETOSPFXER X EA
PR AER R M, A0SR R i i KRBT OSPF XI5 A 5 X 3 8] 3% B FIE |, N E% R 2R T 2 [ A ER
OSPF i H & & 2| i B 15 5 & (RIB) o

KRBT ER K UB I BSERRANSREFARR.

M2



OSPF <- EIGRP
R2

EIGRP1 192.168.1.0/24

——————————————————————————

Gio/0/0/0

172.16.3.3/32

ER G2 R | R2ZEIE NEIGRPFIOSPFZ BN ED A K. HHERN172.16.3.3/32M\EIGRPE %
MEIOSPFiE, B ER4FIXRS , LR E Lt BT HEMFEEANEMNER, R4LH

OSPFEEFEM TR

R4# show i p ospf database external 172.16.3.3

OSPF Router with 1D (4.4.4.4) (Process ID 1) Type-5 AS External Link States LS age:

4 Options:

(No TOS-capability, DC, Upward) LS Type: AS External Link Link State ID: 172.16.3.3 (External
Net wor k Nunmber ) Advertising Router: 2.2.2.2 LS Seq Nunber: 80000002 Checksum 0x8697 Length: 36

Net wor k Mask: /32 Metric Type: 2 (Larger than any link state path) MIID. 0O Metric:

Address: 192.168.1.3
External Route Tag: O

K E WA RS B B H R it

R4# show ip route 192.168.1.3
Routing entry for 192.168.1.0/24

20 Forward

Known via "ospf 1", distance 110, netric 2, type intra area <- Here you see it is know

via OSPF intra area
Last update from 192.168.24.2 on G gabitEthernet0/0, 00:00: 23 ago
Routi ng Descriptor Bl ocks:
192.168.24.2, from1.1.1.1, 00:00:23 ago, via G gabitEthernet0/0
Route netric is 2, traffic share count is 1
* 192.168.14.1, from1.1.1.1, 00:04:42 ago, via G gabitEthernet0/1
Route netric is 2, traffic share count is 1

R4#

WAEFRI | BRAEREN XN HRIE R it | XEKEE JAERIBRREIEILSA. EAINE

FAELSAE L EERIBH,

R4#show ip route 172.16.3.3

Routing entry for 172.16. 3. 3/32

Known via "ospf 1", distance 110, netric 20, type extern 2, forward metric 2

Last update from 192.168.24.2 on G gabitEthernet0/0, 00:01: 02 ago
Routing Descriptor Bl ocks:
192.168.24.2, from2.2.2.2, 00:01:02 ago, via G gabitEthernet0/0



Route netric is 20, traffic share count is 1
* 192.168.14.1, from 2.2.2.2, 00:04:57 ago, via G gabitEthernet0/1
Route netric is 20, traffic share count is 1

NER I EBEEFR2MASBRI S H

R4#conf t
Enter configuration comrands, one per line. End with CNTL/Z.
R4(config)#ip route 192.168.1. 0 255. 255. 255. 0 192. 168. 24. 2

[6] #% & b 11t JE{Tshow ip route.

R4# show i p route 192.168.1.3
Routing entry for 192.168.1.0/24
Known via "static", distance 1, netric O
Routi ng Descriptor Bl ocks:
* 192.168. 24. 2
Route nmetric is 0, traffic share count is 1

ERLLEER , HRAMU T REIOSPFREINE , MEBSH , XEWEIE172.16.3. 30/ ELSAT
EB T P 3B BB A

R4#show i p ospf database external 172.16.3.3
OSPF Router with ID (4.4.4.4) (Process ID 1)
Type-5 AS External Link States

LS age: 480
Options: (No TOS-capability, DC, Upward)
LS Type: AS External Link
Link State ID: 172.16.3.3 (External Network Nunber )
Advertising Router: 2.2.2.2
LS Seq Number: 80000001
Checksum 0x8896
Length: 36
Net wor kK Mask: /32
Metric Type: 2 (Larger than any link state path)
MIID: O
Metric: 20
Forward Address: 192.168.1.3
External Route Tag: O

RfE , RENBERAREMOSPFEIEEFELZEZIRIBH,

R4#show ip route 172.16.3.3
% Network not in table

WIEFRIL | BRSNS EBLSAMOSPF#EF LR R EIRIBH , RARK R RBIHSMAZ
OSPF R &R =k X 15 B 3Rk HHY o

XENZBERE , OSPFRNANNBARRMUNKANS — M RERTEN , HItRHFZTEERE
A BB RETOSPFHIE R ¥ & #b it Y S EBLSA,

AT NBEIOS-XREAFRIETHHMEBEM R, XRS5 L |, EBEHNIBLSA:



RP/ 0/ 0/ CPUO: XR4#show ospf dat abase external 172.16.3.3
Mon Mar 26 06:26:24. 656 UTC

OSPF Router with 1D (192.168.60.1) (Process ID 1)
Type-5 AS External Link States

Routing Bit Set on this LSA
LS age: 930
Options: (No TOS-capability, DC)
LS Type: AS External Link
Link State ID: 172.16.3.3 (External Network Nunber)
Advertising Router: 2.2.2.2
LS Seq Number: 80000001
Checksum 0x8896
Length: 36
Net wor kK Mask: /32
Metric Type: 2 (Larger than any link state path)
TCS: O
Metric: 20
Forward Address: 192.168.1.3
External Route Tag: O

HENEORANFE R BEFSHKEN , RERHAF[EDFIABLSARRIIBEES.

RP/ 0/ 0/ CPUO: XR4#show route 192.168.1.3
Mon Mar 26 06:33:21.587 UTC
Routing entry for 192.168.1.0/24
Known vi a "static", distance 1, netric O <- The forwarding address is now known via static
Installed Mar 26 06:31:55.133 for 00:01: 26
Routi ng Descriptor Bl ocks
192.168.60.4 <- Next-hop is R4
Route nmetric is 0, W is 1
No adverti sing protos.

BRI BRI R N RBEHSZEIN, WE , RIEABLSAREBEREEIRIBH,

RP/ 0/ 0/ CPUO: XR4#show route 172.16.3.3
Mon Mar 26 06:42:24.830 UTC
Routing entry for 172.16.3.3/32
Known via "ospf 1", distance 110, metric 20, type extern 2
Installed Mar 26 06:25:09.841 for 00:17:15
Routi ng Descri ptor Bl ocks
192.168.60.4, from2.2.2.2, via G gabitEthernet0/0/0/0
Route netric is 20
No adverti sing protos.
RP/ 0/ 0/ CPUQ: XR4+#

&I AR RIOSHMIOS-XRZEHI X 5, SAEILSAEREHERIBH |, BNMERE & i st 28 #SIREAY
. BHEBNERFEALNRNIERE,

RP/ 0/ 0/ CPUO: XR4#pi ng 172.16.3.3

Mon Mar 26 06:44:25.772 UTC

Type escape sequence to abort.

Sendi ng 5, 100-byte |ICMP Echos to 172.16.3.3, tineout is 2 seconds:
Success rate is 100 percent (5/5), round-trip min/avg/max = 1/9/19 ns
RP/ 0/ 0/ CPUO: XR4#

IOS-XRELFFIMELSAERZIRIBHF |, EH RERZDNE R Y , XEKSEERERZE/DE
ASBR , MAREKFIRIBLKREVE & i,



ZNHRBAAIUERE, ERLNERNION R it BB EFHSIKE , AREINMIRNIEER
BHAREE.

RP/ 0/ 0/ CPUO: XR4#show ospf dat abase external 172.16.3.3

Mon Mar 26 06:55:36.296 UTC
OSPF Router with ID (192.168.60.1) (Process ID 1)
Type-5 AS External Link States

Routing Bit Set on this LSA
LS age: 667
ptions: (No TGS-capability, DC)
LS Type: AS External Link
Link State ID: 172.16.3.3 (External Network Nunber)
Advertising Router: 2.2.2.2
LS Seq Number: 80000002
Checksum 0x8697
Length: 36
Net wor k Mask: /32
Metric Type: 2 (Larger than any link state path)
TOS: 0O
Metric: 20
Forward Address: 192.168.1.3
External Route Tag: O

RP/ 0/ 0/ CPUO: XR4#show route 192.168.1.3
Mon Mar 26 06:55:38.966 UTC

Routing entry for 192.168.1.0/24
Known via "static", distance 1, netric O (connected)
Instal led Mar 26 06:47:15.030 for 00:08:23
Routi ng Descriptor Bl ocks
directly connected, wvia NullO
Route netric is 0, W is 1
No advertising protos.

KEMXRSE|172.16.3.30 E #,

RP/ 0/ 0/ CPUO: XR4#pi ng 172.16.3.3

Mon Mar 26 06:56:45.261 UTC

Type escape sequence to abort.

Sending 5, 100-byte |ICMP Echos to 172.16.3.3, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip nmin/avg/max = 1/7/19 ns
RP/ 0/ 0/ CPUO: XR4#t raceroute 172.16.3.3

Mon Mar 26 06:56:51.251 UTC

Type escape sequence to abort.

Tracing the route to 172.16.3.3

1 192.168.60.4 0 nsec 0 nsec O nsec
2 192.168.14.1 0 nsec 0O nsec O nsec
3 192.168.1.3 9 nsec 9 nmsec O nsec
RP/ 0/ 0/ CPUO: XR4

EXEN AP , BT B THEOGUNEEHURRENNABREA, A, MRRE T HE AR

, MAER ZbE , MRIRAENER , BEATCBRTF A, 57 33 OSPF X 48 /X S0 ) B &0
% Mok B : &5 Rkt , B SERZM , BR2ATER, XRENITAGRNTR-—ERE
RYRIE , WRINEBLSAR R ib it BT 5 —NEENEH , MREBTERIIARE L,
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