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— RIP (Routing Information Protocol)

— OSPF (Open Shortest Path First, JT 50 & 5 4 42 8 26 i)

— 1S-1S (Intermediate System to Intermediate System)

— BGP(Border Gateway Protocol)
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RRAS % H (Static Routing)

A A S — MURF IR AU RS H, R 2 B OOR T L7 VAR S
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[ 2545 FH

AFAE 0] 7t .
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— Router(config)# ip route x1.x2.x3.x4 y1.y2.y3.y421.22.23.24

o Hih, x1.x2.x3.x4 K4 BRI IFIN L, y1.y2.y3.y4 N H bR ZE )7 R A
71.22.23.24 9 HFRMZS T —BkIPHi bl (5 ACRE d 28 B SN BE 2 1

|PH )
— Router(config)# no ip route x1.x2.x3.x4 y1.y2.y3.y4 71.72.z3.z4 (W% —2%i5
A HH

— Router(config)# ip route 0.0.0.0 0.0.0.0 z1.22.73.74 (ERIAE% Hi 7 2 7 R)
— Router# show ip route (BF I HEER)
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Static Routing Example: Lab4
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— RIP (Routing Information Protocol)

— OSPF (Open Shortest Path First, JT 50 & 5 4 42 8 26 i)

— 1S-1S (Intermediate System to Intermediate System)

— BGP(Border Gateway Protocol)




RIP B&H B (1)

« RIP (Routing Information Protocol)#§ i B i3 % F i 25 n) & v
(Dlstance Vector Routing), LZIN/NEMZEBLIIY, B 1A

e e B ] FRL RIPEﬁﬁ%EﬁE’J? T, RARYE 2 B i A )

@E%ﬁ( I A5 RSB B H) iy B, AEIRSE B RN E . e H Bk T2 PR il

NI, FrbAARRIE A T HA B RPN a i i I 4%
T2

Router(config)# router rip
Router(config-router)#version 2

Router(config-router)#network {Network Number}

EEERIPTJJLXHT Z M networkfr 88 T 215, TEXEEN 445 BT 78 5 1Y% i
EI’J%% H_FEERIPH, 5 ARIPHMCE M F0VF & 15 52 RIPES H 5 #i ik S5

. Network Numberl =& i IPHh ik /P 9 B {5 L (Network Portion), 4% E%7.8.9.00¢) 1 &
fid /2 255.255.255.0, M & 4N network 7.8.9.0

Router(config-router)#no router rip (M FERIPE )
Router#show ip protocols (& 7F &% i 2% b i Gs T 15 0)
Router#show running-config

Router#show ip route (&5 % H1 %)




RIP #& B3 (1)

o RIPA\NCHECE O KIEBAMEEK, 1%KL #(255.255.255.255) 54

& (Multicast, H fr)331:224.0.0.9) 872 208 BAYE 7] B 15 R 3%
“BREEERT” EREE T R R E R AR, S E e N30
b

o INREBIFER(invalid)iia i I 8] (SR 918040 )i, i i g AT5 AR S 215 %

A2 I TS S, RHEIZ KRB BAMC R, WNARTIE, Frid
TR T Al R B E R e 16

o WARICAAAIER) S PR R B R B, HRTRERE R 83 5,

AT G, TEERE W 4 B H 924010

o AR ERHIRIGE I H B8 AN PR R 5, 1209 H 00 N 9

BT RS A6 1T, FEILE R S8 AE Il , RIS % i o8 Ui 21 i % B 58 30T
S IR Al IR R 7, B IR L A 1 b 28 AR U N A ] BI1A,

TR E i 2380 f5, Fa i B B R IA] 2154 B 2% i 58 3 A4 e E A .
i e nt g i) H FIE TS iR g, NERERREE.
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version Z

Eey-chain

JOrk summarization 15

R1#
XA SLIG5HPart 17E B 25 1 FACERIPHMY, @i “show ip protocols” f&&EE
P s FEE RS AT 0L v LUE 21 2% R F 308D B8 — R Je LN [A] (invalid)
WE N180FD, NI 251 B ON180F, 15Kk E I 2% 1 B 24070
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— RIP (Routing Information Protocol)

— OSPF (Open Shortest Path First, FFi a5 48 B 2R e i)

— 1S-1S (Intermediate System to Intermediate System)
— BGP(Border Gateway Protocol)
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* The Internet is made up of a large number of independent
networks or ASes (Autonomous Systems) that are operated

by different organizations, usually a company, university, or
ISP.

— Intra-domain Routing: inside of its own network, an organization
can use its own algorithm for internal routing.

* Interior gateway protocol, example: OSPF (Open Shortest Path First)

— Inter-domain Routing: all networks must use the same inter-
domain routing protocol.

« Exterior gateway protocol, example: BGP (Border Gateway Protocol)
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 Distance vector routing— RIP
— The distributed Bellman-Ford algorithm
— Works well in small systems, but less well as networks get larger.
— Suffers from the count-to-infinity problem

 Link state routing — OSPF
— Broadcast link state packets to all other nodes in the network

— Run the well known Dijkstra’s algorithm at each node
Individually

— Oscillation



OSPF Cost Table
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OSPF

« Many of the ASes in the Internet are themselves large and
nontrivial to manage.

» To work at this scale, OSPF allows an AS to be divided
Into numbered areas, where an area Is a network or a set
of contiguous networks.

— An area Is a generalization of an individual network.
— Qutside an area, its destinations are visible but not its topology.
— Routers that lie wholly within an area are called internal routers.

* Every AS has a backbone area, called area 0.
— The routers In this area are called backbone routers.

— All areas are connected to the backbone, possibly by tunnels, so
It Is possible to go from any area in the AS to any other area in
the AS via the backbone.



OSPF

 Each router that 1s connected to two or more areas Is called
an area border router (ABR). It must also be part of the
backbone.

— The job of an area border router is to summarize the destinations in
one area and to inject this summary into the other areas to which it

IS connected.

— This summary includes cost information but not all the detalils of
the topology within an area.

— If there Is only one border router out of an area, even the summary
does not need to be passed. This kind of area is called a stub area.
* An AS boundary router injects routes to external
destinations on other ASes into the area.

— The external routers then appear as destinations that can be reached
via the AS boundary router with some cost.



OSPF

Each router within an area has the same link state database and
runs the same shortest path algorithm.

An area border router(ABR) needs the databases for all the
areas to which it Is connected and must run the shortest path
algorithm for each area separately.

Routers to external destinations may include the external cost
from the AS boundary router over the external path.

It is inefficient to have every router on a LAN talk to every other
router on the LAN.

— To avoid this situation, one router is elected as the designed router. It
acts as the single node that represents the LAN.

— A backup designed router is always kept up to date to ease the
transition should the primary designed router crash and need to be
replaced immediately.
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CHYBE R

« OSPFZE HCOHKIEHEZ AT, E’M\Zﬁ—'ﬁﬁﬁaéﬁﬁﬁiﬁi@ﬁ@%o OSPF

M EGFEATH CHERR(EEEE)IRAS, X3 [ H H a5 A BLEE P IR
A8, B PMEEHCIRS U E IR ), — A EEECIR S EE
PR, B ASER T DTSN, B a1 E
MR ER A — SR LA N

o A SRR AR U2 AN X 38, X A8 AR Dy X 38 7
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OSPFEE MY — SBFER R

 HTOSPF# Hia% B i EA PR R A RE I FH L 75 2

Bt AAET FR 28, 2% F 2 Rl Tbﬁﬁ@?ﬁﬁ’]t/\w¥ﬂi
52/0— AR EAZE R R WRMPTAH 14 BEE%EEI%FL_L
LPEERR, THATRRSIRAK. N T ERIXFT4E, OSSP H A%
2k 45F8 B B 2% (Designated Router, DR) F1£5-42 75 12 % HH 7%
(Backup Designated Router, BDR), {E A% HI{E B8 #r5EH 5,

. ospFuéﬁféimht224 0.0.5#1224.0.0.6 K iA &, H FjDR?’HJ

BDR [r] HoAth % 1% £% & AL FH224.0.0.5, 1 HoAb B i 25 7 BR A
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KHT. 2SR RYEI e, o EIDSERREITH.
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* Loopback:
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B2 804E E (Adjacency Database) . AR 80dE E LLR % 1 2 XA
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o PG HH B8 ST AR R R R FEH B OSPRIRAS

— 1. Down (f IE)IRZ

— 2. INIT (W6 IR
o MH2Y ulmmﬁ@@h@ﬁﬁmmwMﬁwﬁmﬁ%~4wM@
(Hello), I FLAEAF LR fE Ama R, 191 G445 K 0% 51 2% #R 1P 11:224.0.0.5
(uwtﬁ%ﬁmW%ﬁﬁﬁ MR OWEE — DI RS, BEH
223 NINITIRZS

— 3. Two-Way (W [a))R 7S
é~b%m AW@BE%E sBIUFFIYAfE, ANKHBFI S
LK H2ZSBAIID, MESH#BE 2'E H C HIMAAEAR IR, BHL
WHNHECSAZS | XA AALER R
o Two-wayth A ¢ 5 H 1 B #% 2 [ A e =B B 2.
« BEOGMNYSARVAERR, BF MHFZMHZ—2EWLE, WRpL
LA R R
— BH5AZIAIE f B 5 Bl i Bl RE B i
— BFMAZ —7&DR
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o PR HH AR LR R R RITFEH FOSPRIR A
— 4. ExStart (#E)3 3h)IRAS
— 5. ExChange (A2 #) R4
— 6. Loading (JN#)IR7S
— 7. Full Adjacency (24882 IRAS




OSPFE& i — Router 1D

o —HIE BRI R EIZITOSPRIML, WATEAEROUter 1D
o FTLGHHAMEIDS L

— Router(config-router)#router-id x1.x2.x3.x4

» WERIABCEID S, RSt MR HRIPHbE T B Zhik A4

TENBSHZBNIDS, —fa WrE &SI D Ik FE— A m R IIP
HHAE A ERIID,

o WHRIZEEHASHECE 1 LoopbackiZ 1, W LLLoopback®z I IPH4E

YE N H R ID S .
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— Router(config)# router ospf process-id (process-id+e f& A< Hi % f 28 [ — N iR 5)
— XAHES XA — G d s L2 A0SPREERE . H RIS B HUE 5 HlE
165535, — AMEGH#Y LAl LLeiT 2 NoSsPrEtRE, eIt RE 5 LA FE .
M5 A REE N, 5 AR S R A LU [E 0] PAAN[E] o
— Router(config-router)#network address wildcard-mask area area-id (H: Haddress &
FTHL S NOHI Mg hE, BI-F Mk, mwildcard-mask B A1 R LE B RRA7 X
W 1Z1Z 1 W ) E L5 58 rhost portion, (B A0 AR LU A7 X B 1% address 7 Bt
R 2% 5 5L T 55643 - wildcard-mask NIEFCRF, & R FERD ) [ i . )
« Example:
— Router(config)# router ospf 1 (3F NOSPFBEIRAS, 1E 1% H1 28 I A (E T4 O B0
FITEOL T, ERA s HERID, HIMAGE S 3I0SPFIML, Ay @A A A=k
W, IXES AT LLS e BC B Loopbackd% 1 i — N2 I IPHBAL, AR In] &)
— Router(config)#interface loopback 0
— Router(config-if)#ip address 10.0.20.1 255.255.255.255
— Router(config)# router ospf 1
— Router(config-router)#network 192.168.11.0 0.0.0.255 area 0

— Router# show interface loopback 0 (£ 7% [F] ¥R At & 155 i)
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’ o . » @6 telnet 192,
2R - o x | @R7 telnet 192.
m A @ s telnet 192,
i | @ r9 telnet 192.
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=
Qe
Ll‘i ers Summary &k
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+ € GNS3 VM (GNS3 VM) CPU 15.5% RAM 96.5%

i v
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Console &
GNS3 management console. &
Running GNS3 version 2.1.9 on Windows (64-bit) with Python 3.6.6 Qt 5.8.0 and PyQt 5.8.
Copyright (e¢) 2006-2023 GNS3 Technologies.
Use Help —> GNS3 Doctor to detect common issues. =

A\ 4 warnings
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File Edit View Control ;m
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oEn foee § . . Node Console
® |- 260/255. 255. 255. 24 P @ Ethernetswitch-1  telnet 192.168. 199, 12+
€ FrameRelayswitch-1 none
» @ Pc-1 telnet 192.168. 199, 12+
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- p @ PCc-3 telnet 192. 168, 199. 12
« » © pPc4 telnet 192.168.199.
» @ pc5 telnet 192, 168. 199,
» @RI telnet 192.168.199. 12+
» @ R2 telnet 192. 168.199. 12+
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p O R0 telnet 192. 168, 199, 12
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e
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-
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Console @ &
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& 2 warnings
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s0/0 o i Yol

’ 1P: 10.0.0.1/24 P m Node Console
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IP: 10.0. 1. 22/24

POOODOD
3

R1 telnet 192.
telnet 192.
R3 telnet 192. 168
R4 telnet 192. 16¢
R5 telnet 192.168.
telnet 192.
R7 telnet 192.
R8 telnet 192.
RQ talnat 1Q9

)

fa2/0 10. 0. 123. 246/30
10. 0. 123. 249/29

&2 fa3/0
IP: 10. 0. 123. 250/255. 255. 255. 24

Ethernetswitch-1

FVVVVVVVVVVVYVYYVY

poooOoDOD

NetOIHh OV

Area 2 fa0/1
10. 2. 0. 88/24

a0/0

fal/0 .
10.2. 1. 88/24 10. 2. 2.88/24
7 noaaaton H 5
Console @ x
ST TETP 7 UNIY DUC TUL (U GETET T COMIvI TS SUES: 5
v
X:-529.0Y:-293.0Z:-1.0 A\ 2 warnings

n O fmiENHTIEE S\ 8 = " m © ©Q a ¢ 0 w2 F &»17C ~ @ 7z 9 B gzoz‘;fi’m B

fEPC4A LIZ4T “tracer 10.0.1.227 , FREF—FRIPC2H [A]& i KK A%, FH— FICMPR/G IR
[8] F¥Jerror message Htype = 3, code =3, Destination Port Unreachable.



75 & OSPFELHE FE

OSPFE& H i

— Router# show ip ospf database

7 OSPFI%

IIIIIIIJ_I

Ay i

Ij (%ﬁD) /flzllu\

— Router# show ip ospf interface

7% OSPF2[

=Y YS!

— Router# show ip ospf neighbor
— Router# show ip ospf neighbor detail

=g

X d2kid 7 i

(ABR)EE

— Router# show ip ospf border-router
OSPFZHA4 1k
— Router# debug ip ospf events




Bt B Frame RelayBig4 5 (1)

6 Node properties ?
FrameRelayswitch—1 configuration
General Mapping
Name: |FrameRelayswitch-1 Bod:DILCL s Dort-DILCI
1:101 10:202
1:102 11:203
Source
Port: |1 v
DLCI: | 101 =
Destination
Port: | 10 v
DLCI: | 202 v
Add
Reset Cancel Apply Help

ERXEGNS3TE FFMHE Nt MNZEHIETTELE R, RS [s0/0i%Hframe-relay
THHL, XNBEOFERENN L, ZHEAH E T AT H source port number 4 21—34,
AE R ZDLCT CEHREEIEEIRIRAT) o« 2 “Add” WIR: 55— IR BB AHEHE—1T
R E, BRSSO E.



Aic B Frame Relay$# 8 # (11)

e Node properties

FrameRelayswitch—1 configuration

General Mapping
Name: |FrameRelayswitch-1 Port:DLCI & Port:DLCI
1:101 10:202
1:102 11:203
Sou
Port: |1 =
DLCI: | 101 =

Destination

Port: |10 =
DLCI: | 202 v
Add
Reset Cancel Apply Help
Lab591 5519, i Frame Relay X5 5585 : i T1SO/0M P A4

DLCl/\“Uxﬂ“loﬁnloz E%EE%SR?EI’J$ DSO/O@%W Eljéuo i I, B ESR9
i) 8 T1sO/0ZEE MR 48115 3 . JVERE S 28R5, R7MIRIEE A IPHEIE ¥ & 40
E[E—F MW, KA A A LE S 1



Bt & Frame RelayZ#B 8 (111)

« HFR5-R7FEH K S 5F S Frame RelayiZEf:, RAR5HI1
AT O HER] Ppingi@ . JE R RSH) & Hs0/0PH T2
AFIECE 710.1.2.5/245110.1.2.6/24 1Pk,

R74#
R7#ping 10.1.2.5

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 10.1.2.5, timeout is 2 seconds:

ss rate is 100 percent (5/5), round-trip min/avg/max 1/4/12 ms

R7#ping 10.1.2.6

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 10.1.2.6, timeout is 2 seconds:

Juccess rate is 0 percent (0/5)




Bic B Frame RelayB3E8E5% (1V)

« RS Hs0/0A S THH, IPHubE >3] 2910.1.2.5/24F1
10.1.2.6/24; R7[H: L1sO/0fIPHIEE 910.1.2.7/24, ROfF)
1s0/0f IPHEAE910.1.2.9/24, RAE[RE—MEXHN . H2H
THd %ﬁ%ﬁmrféﬁ Pt DATE 350G TR ST 50 r B 4
PG T, ABEIE S 1.

R9#ping 10.1.2.7

Type escape sequence to abort.

ding 5, 100-byte ICMP Echos to 10.1.2.7, timeout 1s 2 seconds:

Success rate is 0 percent (0/5)




|

OSPFEEHITMN: FREERE

o BEEEE (Virtual-link) : ?I_J?%EI’J%% B, A
IR T 96 A X 36 AT - X 358 42 A )
:M%%M%£(EW%JTW&%%MAOM

o« R W B AR LR, XA s A
Ao 5 R AN AEE T XIAHIE . RiEEOA N2 R T
FFX ijZ K], (EOSPFEEHIPMME R, R IE 5 v H 7
AN AR A A RO R B BE R E

— 2 PR EREE




OSPFEE PN : BEEREmS

o TEIA g AR D9 AN [F] X 38 7] 61 28 R i
— Router(config)# router ospf process-id

— Router(config-router)# area <area-id> virtual-link RID (RID5 X
77 f¥JRouter ID)

o« A MR LI

— Router# show ip ospf virtual-links




[ S S S —— — ———————— T — ———————— ———— S — —— ———— ——— — — ——— — —— — —————— — —— — — —

| gzt renEmsmrmi. BUSEMA no shutdowm” Area 0
PC-1

£a0/0

=0/0 IF- 10.0.0.1/24

Ip- 10.0.123 241/255_ 255 255

_.__

H

IP: 10.0.0.11/24

.
I
: I
i |
i |
i |
i |
i |
i |
i |
i |
I Pe-2 I
i - £aD/0 I
I m P: 10.0.1.1/ '
I —— £a2/0 10.0. 123, 246/30 I
I e 10.0.123. 249/29 I
: IP- 10.0.1.22/24 £a3/0 I
! IP- 10.0.123. 250/255. 255. 255. 248 I
i |
i |
i |
i |
i |
i |
i |
i |
i |
i |
i |
i |
l I
L 101, 0. 44/24 I
___________________________________________________________ i
Ares 2 £a0/1
. Area 1
PC-3
s0/0 FrameRelayswitch-1
P4 10.1.2.7/24 10.1.0. 5/24 -
" .12 IP- 10.1.1.33/24
10.2.1 44/24 10.1.2.8
______________________________ -
- T
i 210 s0/0 1012 9/24
| - £a0/0 I
| 10.3.0.1/24 :
| 7
|
I a a1 1724 £a0/1 |
I 1P- 10.3.0.55/24 T 10.3.1.1.9/24 I
|
|

Lab5 Topology




OSPFESHITHMN: B BEERH| T

o FFUG I Area 3F1 3= TF-Area 03% A Bi%E. Lab59 %529
HSNE: fEArea LI iﬁ@% Y8R9, R4 JHHN
Area 3f1Area 06 & B EEES (Ay42: area <area-id> N

—

virtual-link RID) , X#£Area 35'}5 ¢ fll Area 04T % HH (2
BA#H T, HA, area-id51, RIDE X5 ¥Router 1D,

« RABCE T4

— R4(config)# router ospf 1212

— R4(config-router)# area 1 virtual-link 10.3.90.1
« ROFLE T4 :

— R9(config)# router ospf 1212

— R9(config-router)# area 1 virtual-link 10.0.40.1




OSPFERHIVMN: B BHEERHIT

File Edit View Cantral Nada Annntata  Tanle  Haln

> =
4 Topology Summary @ X
Node Console
p @ Ethernetswiteh-1  telnet 192.168.199. 12+~
p @ FrameRelayswitch-1 none
p @ Pc-1 telnet 192.168.
p O PC-2 telnet 192. 168.
- p @ Pc-3 telnet 192, 168. 1
« » © pc4 telnet 192.168. 199,
» @ PS5 telnet 192. 168, 199.
» @Rl telnet 192.168. 199,
» @ R2 telnet 192.168. 199,
p & r3 telnet 192. 168. 199. 1:
P O R4 telnet 192.168. 199. 1
p @ R5 telnet 192. 168, 199,
» © R6 telnet 192. 168,199, 12-
» O Rr7 telnet 192.168.199.
p @ R8 telnet 192. 168,199,
p @ rR9 telnet 192. 168. 199.
p & RI0 telnet 192. 168. 199.
e
g 0 ]‘0. 55/94 Sm'\:‘q Sljmlﬂa|‘\' S . . @@
DESKTOP-EODNBTE CPU 1. 7% RAM 34.4%
c )i p ) GNS3 VM (GNS3 VM) CPU 15.6% RAM 96.8%
fa0/0
10. 1. 1.55/24
IP: 10.1.1.33/

-
q4 »

Console @&
Copyright (e) 2006-2023 GNS3 Technologies. =

Use Help -> GNS3 Doctor to detect common issues.

>

n L fEENTIEE R / ®2c ~ @ £ 3*:20;;;?:123 B




OSPFE&H X :

.« BHIRE

(FEAE

172 b it

— Router(config)# router ospf process-id

BHES

av i

EJ:L»EKJ%%I§¥£>

— Router(config-router)# area <area-id> range <ip_net> <mask>

S

— Lab59H1 553150
area O range <ip_net> <mask>,

\I

R FF T EIHArea 0 LI TMNEEH (fid:
EEPlp net’s £%10.0.0.0, mask

5 R%255.255.0.0, F510.0.X.XIX L5 [ 2% #i fEarea 0_)

I

F=nal

rI 12 l_

outer) #area 0

range 10.0.0.0 255.255.0.0




OSPFEEHIPHMN: BEHIRA L

9#show ip route
odes: C -
D - ETGRP,
N1
E1
i
ia -
o - ODR,

IS-TI8S,

connected,
EX - EIGRP external,
— OSPF NSSA external type 1,
- OSPF external type 1,
su
IS-1IS inter area,
P - periodic downloaded static route

S static, R - RIP,
O_
N2 -
E2
IS-IS summary, L1

B candidate

cateway of last resort 1is not set

10.0.0.0/8 is variably subnetted,

104
104
104
104
104
104
104
104
10
104
104
104
104
104
104
104
104
104
104
104
104
104
104

.1.0/24
.0/24
.0/24
.0/24
.0/24
.0/24
.0/24
.0/24
.0/16
.0/24
.0/24
.5/32
.1/32
.6/32
.1/32
.1/32
.1/32
.1/32
.1/32
.1/32

NN ODOOFNNMEFE OO

.123.244
.123.248

Lab5H &5 31£3V94T

.123.240/30

23 s
is directly connected,
[110/94] via 10.1.2.6,
[110/20] wvia 10.3.1.1,
[110/95] via 10.1.2.6,
is directly connected,
[110/104] via 10.1.2.6,
[110/74] via 10.1.2.6,
[110/158] via 10.1.2.6,
is a summary, 00:00:13,
[110/74] via 10.1.2.6,
110/94] via 10.1.2.6,
110/64] via 10.1.2.6,
110/128] via 10.1.2.6,
110/64] via 10.1.2.6
[110/85] wvia 10.
[110/75] via 10.
[110/85] wvia 10.
[110/65] via 10.
[110/105]
is directly connected,
[110/148] wvia 10.1
[110/158] wvia 10.1
[110/84]

[
[
[
[

r
r

r

r

6
6
6
6

1.2
1.2,
1.2,
1.2

r

/30
/29

B IFHIA K EH,

NULLO 1ENT—Bk,

via 10.1.2.6,

.2.06,
.2.06,
via 10.1.2.

M - mobile, B - BGP
OSPF, IA - OSPF inter area
OSPF NSSA external type 2

— OSPF external type 2

IS-IS level-1, L2 IS-IS level-2
default, U - per—-user static route

ubnets, 5 masks

FastEthernet0/1
00:00:12, Serial0/0
00:00:12, FastEthernet0/1
00:00:12, Serial0/0
Serial0/0
00:00:12,
00:00:12,
00:00:13,
NullO
00:00:13,
00:00:13,
00:00:13,
00:00:16,
00:00:16,
00:00:16,
00:00:16,
00:00:16,
00:00:16,
00:00:16,
Loopback0
00:00:16,
00:00:16,
00:00:16,

Serial0/0
Serial0/0
Serial0/0

Serial0/0
Serial0/0
Serial0/0
Serial0/0
Serial0/0
Serial0/0
Serial0/0
Serial0/0
Serial0/0
Serial0/0

Serial0/0

Serial0/0
Serial0/0

XA KA TR IR 42

6,




7] — DX 38 B B A 2% 2% AU LSDB (Link-State Database) & — k£, T Bt & BN LI 52 G,
X i Area 09'R1, R2FIR3FH 4 “show ip ospf database” HIERNFLE—FH—F. B

JOSPER I /& Link-State v S B BN, [l — X330 A A i E i DA Z0UR I X B8R )
L ETENSE ,‘\\):Zbﬁl‘éﬁéﬁﬁDijkst AT B B e A R AR .

with
ute Link
lin\ ID

( ).20.1 ).0.20.1 10.0.20. 10.0.20. 0x80000003
0 .30.1 0.0.30.1 10 0 .30. 33 0 30000003

0 _.f]l‘u." ).0.40.1 10 10 . .40, 04 0x80000003

1
1
1
1" .\l".'. 0.0.60.1 10 10.0.60.: 339 0x80000002
1
1

0 .123.24° 0.0.123.245 10.0.123.245 10.0.123.245 337 0x80000002
0.3.90.1 10.3.90. 10.3.90. 3 DNA 0x80000002

Emnmlml
30000001
30000001
30000001
30000001
30000001

AEAEEEE S

30000001

30000001

>;<.

0000001

X

30000001

¢ X

0000001
30000001
30000001
30000001
30000001
30000001
30000001

30000001

><>«>'//,<»<><><x\\\<><><><>/>'//x




References

[1] FEREDE, THEAHLIN 2% TR SE B ZME—I& T Cisco i FH #3 A1 A2 i
ML, WK hickt, 2006.

[2] A.S. Tanenbaum, and D.J. Wetherall, Computer Networks, 5t
Edition, Prentice Hall, 2011.

3]
https://baike.baidu.com/item/ospf%E8%99%9A%E9%9I3%BEWE8Y
B7%AF/3734784%fr=aladdin (OSPF virtual link)

[4] https://www.cnblogs.com/wuguan/p/6847474.html



https://baike.baidu.com/item/ospf%E8%99%9A%E9%93%BE%E8%B7%AF/3734784?fr=aladdin
https://www.cnblogs.com/wuguan/p/6847474.html

