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Hx:
. EIGRPHEA A5G

. EIGRPF T2

. EIGRPyF: NER A i

. EIGRPf¥]passive-interface

ETGRPIAUE

. EIGRPIEZEM £ 3 4 iy
. fEHSTUBRR Hilqueryi &
. STUB#r 4 ZH,

OSPF DRiZ 25 1A 5
OSPFiAIE
OSPF X 4825 i 46
. T E OSPF £ [X 1
OSPF STUBI[X 1,
OSPF T-STUBI[X 1,
. Total NSSA[X
OSPF [a] # FH 7 &L
OSPF#H i FH 71 A
OSPF virtual-link
OSPF costf& g
OSPF VEANZRIA M H
R ATNEIR
rip Mleigrp™ KA
eigrpfIOSPFIE K& Afi
L RATIEVE M — 1 distribute-list
R A g% — 4 H route—map
CERATIEJE RS - H tag
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PBR (S % )

IP SLAMN FHi56

Basic EBGPiRZ:

EBGP Bl SR ML A 56

Nex t—hop & i 46

£ FH 1oopback$ I 2 v/ BGPi4:
bgplF]20 i 4

BGP Originj& it

BGP weightidi

BGP Local-preferenceid i
AS-Path prependifi:

MED 5

BGPAUE

BGPAEAI 5
BGPYL & g 14 .

BGPiL i€ —ff Fprefix-1ist
BGP % Hi S 55 %

HORATILPEM H — i Hprefix-list (Frgk513)

P 4
P 6
P 7
P 10
P11
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P 17
P 19
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P 28
P 31
P 38
P 45
P 51
P57
P 60
P 62
P 64
P 68
P71
P 74
P 75
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P 85
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95
97
99
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46. TPVEERZAS M HHAR LK P 128

47. RIPNGIHEAIALS P 130
48. RIPng AR MGG I tH 775k P 132
49. JHHLRIPng & P 134
50. Eigrp IPV6 P 136
51. OSPF V3FEAHD & FIAALE P 138
52. OSPF V3% [x i, P 140
53. BGP 4+3EAA 5 P 146
54. TPV6 to IPV4 tunnel P 148
EIGRP 7 fift il 5 5 70

1. EIGRPIEARL
EEINSE

12.1.1.0/24 23.1.1.0/24

1.1.1.0i24

3.3.3.0124

R 5K
4MIZATEIGRPES MY, REWSEIL A M H3E, I B2 22 Lifshow fir& HIAE
FERE A
R1(config)#router eigrp 1
R1(config-route)#network 12.1.1.0 0.0.0.255
R1(config-route)#network 1.1.1.0 0.0.0.255

R2(config)#router eigrp 1
R2config-route)#network 12.1.1.0 0.0.0.255
R2config-route)#network 23.1.1.0 0.0.0.255

R3config)#router eigrp 1
R3onfig-route)#network 3.3.3.0 0.0.0.255
R3onfig-route)#network 23.1.1.0 0.0.0.255

PG I HH R 15 2 2] 21 %

R1#show ip route

Gateway of last resort is not set
1.0.0.0/8 is variably subnetted, 2 subnets, 2 masks

C 1.1.1.0/24 & drectly connected, Loopback0

D 1.0.0.0/8 sa simmary, 0000:29, Null0

D 23.0.0.0/8 [90/2681856] via 12.1.1.2, 00:00:16, Serial1/2
12.0.0.0/8 is variably subnetted, 2 subnets, 2 masks

C 12.1.1.0/24 & drectly onnected, Sriall/2

D 12.0.0.0/8 8a suimmary, 0000:29, NillO



EIGRPZJCARM Il {H & bR b RIS I E2Ks th, AiT4
éﬁEBWﬁMTW% FLAT AR, FATTTR B T e

R1/R2/R3
R1(config)#router eigrp 1
R1(config-route)#no auto-summary

Note:EIGRPC & 1 = g5 I

1. HIA RSG5 2 ILRC

2.E IGRPH] LA B B2 5 15 125 W48, {E S S g FoAT T30 e il 5 ¥ F gt A RS AT I o i FH C AP 0, ]
DUARGF ()4 IR A6 422 U N BIETGRP [ RERE H T A%

3. KM AB &

EIGRP T HE A FTE S

Rl##show ip elgrp neighbors

IP-EIGEP neighbors for process 1

H Address Interface Heold Uptime  SETT  ETO O Geg
{zec) (ms) Cnt Mum

g 12112 Sel/2 12 00:10:06 140 840 0O 10




(R1#show ip eigrp topology
IP-EIGRP Topology Table for AS(1)/ID(1.1.1.1)

Codes: P - Passive, A - Active, U - Update, Q - Query, R - Reply,
r - reply Status, s - sia Status

P 1.1.1.0/24, 1 successors, FD is 128256 —-

via Connected, Loopback?
P 3.3.3.0/24, 1 successors, FD is 2809856

via 12.1.1.2 (2809856/2297856), Seriall/2
P 12.1.1.0/24, 1 successors, FD is 21698356

via Connected, Seriall/2
P 23.1.1.0/24, 1 successors, FD is 2681856

via 12.1.1.2 (2681856/2169856), Seriall/2

LAB2:EIGRPT T

AR
12.1.1.0/24 3 23.1.1.0/24

1.1.1.0i24 3.3.3.0/24

1.1.2.0/24

1.1.3.024
AR R A T, M HUB RN a8, 2 M Spokedm i 2R 2 1B th o IXHE T EHUB
RRE IR, BRGNS, JF FIMAERs s 550, b 7D R RN Il SoR g,
AT ZE vt RAF I IPHUIE R, AT i 2R S BR

FENERS
E= 5 e FRCEHEIGRPYMY, 27 bl il & .
RIMCE R G dn &

interface Seriall/2



ip address 12.1.1.1 255.255.255.0
ip summary-address eigrp 1 1.1.0.0 255.255.252.0 5
R2#show ip route
Gateway of last resort is not set
1.0.0.0/22 is subnetted, 1 subnets

D 1.1.0.0 P0/2297856] va 12.1.1.1, 0000:39, Sriall/3
3.0.0.0/24 is subnetted, 1 subnets

D 3.3.3.0 [90/2297856] via 23.1.1.3, 00:39:34, Seriall/2
23.0.0.0/24 is subnetted, 1 subnets

C 23.1.1.0 & drectly onnected, Sriall/2
12.0.0.0/24 is subnetted, 1 subnets

C 12.1.1.0 & drectly onnected, Sriall/3

Lab3:73 ANBR A 2% i

WG

L, RUR2/R3IZATEIGRP, RITHHEATECM, 1EHEN N, R2/R3JG MM 45 E 1 in) B,

WA EAER2IR3 S il ¥ B BRI 4R IRL,  {HZ X FRACE a0 3 1 % 1 2348 2248 I 2 L3RR

Wi, R T RARECE, AT B RLIGTT I S th 25l EIGRP A IEBR A 1, 1ER2/R3
fit % id 1 EIGRP W 2|
— 4Rk

192.168.2.0/24 192.168.3.0/24



WG &
R1MC & P loopbackf 1,3 —/4192.168.1.0/24 M4 . ANESLEEIGRPHY, XN LR
BCM . 3 4h—/Moopback$ 111.1.1.0/24 = 2 HEEIGRP.

R1

router eigrp 1
network 12.1.1.0 0.0.0.255
network 13.1.1.0 0.0.0.255
network 1.1.1.0 0.0.0.255
no auto-summary

R2

router eigrp 1
network 12.1.1.0 0.0.0.255
network 192.168.2.0
no auto-summary

R3

router eigrp 1
network 13.1.1.0 0.0.0.255
network 192.168.3.0
no auto-summary

K4 :
R2 ping R1(¢)192.168.1.1 ;& AN (1), RHIE, R2¥EA 2IAR1E f5192.168.1. 1K) ¥ H
R2#ping 192.168.1.1

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 192.168.1.1, timeout is 2 seconds:

Success rate is 0 percent (0/5)

F N E TR
BATERLGEEIGRP, [IR2RIKILHA M, LMEAERS LER2IR3V 1) 1 K
R1(config)#ip default-network 1.0.0.0

it B 5 A RATTAER2 B & I i &



R2¥show ip route

L

; ateway of last resort is not set #ﬂ?jﬂﬂR'l Ehﬂ*
fF1BRIA

1.0.0.0/24 is subnetted, 1 subnets
D 1.1.1.0 [90/2297856] wia 12.1.1.1, 00:01: 45, Seriall/3
12.0.0.0/24 is subnetted, 1 subnets
C 12.1.1.0 is directly connected, Serial1/3
13.0.0.0/24 is subnetted, 1 subnets
D 13.1.1.0 [90/2681856] via 12.1.1.1, 00:01:45, Seriall/3
C 192.168.2.0/24 is directly connected, Loophack0
D 191.168.3.0/24 [90/2809856] via 12.1.1.1, 00: 12:05, Seriall/3

W TREEAERL E IR A
R1(config)#router eigrp 1
R1(config-router)#auto-summary

FHIAER2 B A I th %

R2#show 1p route
Gateway of last resort s 12.1.1.1 to network 1.0.0.0

D* 1.0.0.0/8 [90/2297856] via 12.1.1.1, 00:00:29, Serial1/3
12.0.0.0/24 1s subnetted, 1 subnets

C  12.1.1.01s directly connected , Serial1/3

D 13.0.0.0/8[90/2681856] via12.1.1.1, 00:00:29, Serial 1/3

C 192.168.2.0/24 1s dwectly connected , Loopback0

D 192.168.3.0/24 [90/2809856] via 12.1.1.1, 00:17:52, Serial1/3

7ER2 ping 192.168.1.1, ] LAif

R2#ping 192.168.1.1
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 192.168.1.1, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 16/53/136 ms



Note: ip default-networkyi: = 3 :
ip default-network x. x. x. x (ZA RN I HIX 4t 2 A6 AR A Hh % R g4

T
EIGRPANZ: 7 4£0. 0. 0. OB ERA B, 1M 2 £ A7 A D 5 el () 1 — BBk e T — 3k
i 2 fFauto—summary  BUH T T

LAB4:EIGRP/}]passive-interface

(AR
RI/R2 5 JE 1M 4%1.1.1.0H12.2.2.0 F A LTEIGRPAR &, X FfLEEIGRP A& 1% £5 Fh B 5 311X 4

12.1.1.0/24
1.1.1.0{24 9 2.2.2.0/24

PR 22 %A ), FRATT AT LA F passive fiy & 13X L8432 AN R AL BT .
E %A i F passive-interface 2 1 -




E 1#debug eigrp packets

*lar
*hdar
*dar
*lar
*tlar
*lar
*lar
*dar
*holar
*dar
*tlar
*Tlar
*lar
*hdar
*hdar
*lar
*tdar
M lar

104:08: 02758

1 04:08:02.762:
1 04:08: 03,066
1 04:08:03.066:
1 04:08:03.070:
1 04:08:03.070:
1 04:08: 03,074
1 04:08: 03 986
1 04:08: 02,036
1 04:08:07.078:
1 04:08: 07 082:
1 04:08:07.802:
1 04:08: 07 802:
1 04:08: 07 806
1 04:08: 07 B06:
1 04:08:07.810:
1 04:08:08.318:
1 04:08:08.318:

HC B A B

R1

router eigrp 1
passive-interface LoopbackO

e

router eigrp 1
passive-interface default
no passive-interface Seriall/2

Ll Fdebugfs BRI, 20
loopack#Z O & &% helloi &

: BIGET: Eeceived HELL O on Sental 12 nbr 12.1.1.2
A1, Flags 0=z0, Zeq 00 1dbQ 070 1 dbQ unfrely OF) peerl) unirely 0/0
EIGET: Zending HELLC on Loopback]
A5 1, Flags 0z0, Seq 00 1dbQ 070 1.dbO unirely 057
EIGET: Eeceived HELL O on Loopbackl nbr 1.1.1.°
A5 1, Flags 00, Seq 00 1db Q) 070
EIGET: Packet from ourselves ignored
EIGER: Zending HELLC on Serial 1/2
M2 1, Flags 00, Seq 070 1460 /0 11 db 0 undrely 00
EIGET: Eeceived HELL O on Sental 1/2 nbr 12.1.1.2
A5, Flags 0x0, Seq 000 1db O 070 1 db 3 undrely 0 peerQ unirely 070
EIGETR: Sending HELLO on Loopback
451, Flags 0=0, Seq 00 1db Q) 070 i1 dbO unirely 077
EIGETR: Received HELL O on Loopbackl nbr 1.1.1.°
A51, Flags 020, Seq 0/0 1dbQ) 070
EIGET: Packet from ourselves ignored
EIGET: Sending HELL O on Serial1/2
A5 1, Flags 020, Seq 070 1db Q) 070 i1 dbO) undrely 077

Kl JT A #esh#: 15 (fdebug i &



E 1#deb eigrp packets

Far 1 04:21:55 166
Ffar 104:21:55.170:
Ffar 104:21:56.290:
*Fdar 104:21:56.290:
*dar 104:21:5% 966
*Tlar 104:21:5%.970:
Flar 1 04:22:00 846:
Ffar 104:22:00 846:
Fdar 104:22:04.526:
Fdar 104:22:04.530:
*dar 104:22:05.714:
*far 104:22:05.714:
ular 104:22:08.822:
*Ffar 104:22:08.822:
Fdar 104:2210.578:
Fdar 104:22:10.578:
Ffar 104:22: 151590
*far 104:22: 15,1594
Fdar 1 04:22:15322:
Ffar 104:22: 15,322

0] LAE B3 [ loopbackiE O
FOR B S A A
EIGET: Eeceived HELLO on Serial /2 nbr 1211 2

A1, Flags 0=x0, Zeq 00 1dbQ 00 1 dbQ unirely OF) peerl) unirely 0/0
EIGER: Zending HELLC on Serial 142

AS 1, Flags 0=z0, Seq 00 1dbQ 00 1 db Q) unirely 0F)
EIGEF: Eeceived HELL O on Sental 1/2 nbr 12.1.1.2

A5 1, Flags 0x0, Seq 000 1dbQ 070 11 dbQ unirely 0 peerQ) unirely 070
EIGET: Sending HELLO on Serial 1/2

A1, Flags 0=x0, Zeq 00 1dbQ 070 1 db Q) unirely 0F)
EIGEF: Beceived HELL O on Sental 152 nbr 12.1.1.2

AE 1, Flags 0=0, Zeq 00 1dbQ 00 1 dbQ unirely OF) peerl) unirely 0/0
EIGET: Sending HELLOC on Serial1/2

A= 1, Flags 0z0, Seq 00 1dbQ 00 i db O unirely 0F)
EIGEF: Eeceived HELL O on Serial 1/2 nbr 12.1.1.2

A1, Flags 0z0, Zeq 00 1dbQ 170 0 dbQ unfrely OF) peerl) unirely 0/0
EIGER: Zending HELL O on Serial 142

AS 1, Flags 0=z0, Seq 00 1dbQ 070 1 db Q) unifrely 0F)
EIGET: Eeceived HELL O on Senal 1/2 nbr 12.1.1.2

A5, Flags 0x0, Seq 000 1dbQ 070 11db 3 unirely 0 peerQ unirely 040
EIGET: Sending HELLO on Serial 1/2

A1, Flags 0=0, Zeq 00 1dbQ 070 11db Q) unirely 0F)




LAB5: EIGRPIAILE

12.1.1.0{24

1.1.1.0/24 2.2.2.0{24

RUR2MEEIGRPIAIE . PRIUEES K 2 4t ,  [AIIN JAT T4 IEEIGRPIATE ) L845 fio R
EIGRP N Y 2 i\ iF 5.

=

R1

R1(config)#key thain dsco fiC & key % FH 45 44 7 M cisco
R1(config-keychain)#key 1 Jic & key identifier 41

R1(config-keychain-key)#key-string dsco 5] Ky cisco
BN
interface Seriall/2

ip address 12.1.1.1 255.255.255.0

ip authentication mode eigrp 1 md5
ip authentication key-chain eigrp 1 cisco

R2AL & AIRLAHIE, 441%

TREIGRPUIE 4T 55
Pt — F 41L& A TIER

R1fkey chain R2f{]key chain T LLJE
-
key 1=cisco key 2=cisco i
key 1=cisco key 2=cisco i
key 2=cisco key 1=abcde
key 1=cisco key 2=cisco i
key 5=cisco
key 1=cisco key 1=cisco wJl

key 2=12345 Key 2=abced



Note:EIGRPIAIETE = 2 Tl -
EGRPIAIEN, B Hi#s KX CIDKIkey, I HAEHFID, A IDFKey H 52 4 A A4 BE R THIAIE o
key chainft) & F-#8 JUE A A R, key chaind 7 HIA R A S AR .

LABG6:EIGRPIAEZE 11 4 144

(UER7RER
RpR % B B CHR A SR S K T, (HZEIGRPYMSGE n] LS HEESE M 1 838 iy, M2 4

13.1.1.0/24

3.3.3.0/24
7> ol2d
*?; Zof ‘2'3 :ﬁ'l. :"'a. A
o
BRSNS LR, T DO T A, R 2 AR . R AR
N

R1
interface Ethernet0/0
ip address 13.1.1.1 255.255.255.0

interface Seriall/2
ip address 12.1.1.1 255.255.255.0

router eigrp 1
network 12.1.1.0 0.0.0.255
network 13.1.1.0 0.0.0.255
no auto-summary

R2
interface Seriall/2
ip address 23.1.1.2 255.255.255.0

interface Seriall/3
ip address 12.1.1.2 255.255.255.0
serial restart-delay 0



router eigrp 1
network 12.1.1.0 0.0.0.255
network 23.1.1.0 0.0.0.255
no auto-summary

R3
interface Loopback0
ip address 3.3.3.3 255.255.255.0
|
interface Ethernet0/0
ip address 13.1.1.3 255.255.255.0
interface Seriall/3
ip address 23.1.1.3 255.255.255.0
router eigrp 1
network 3.3.3.0 0.0.0.255
network 13.1.1.0 0.0.0.255
network 23.1.1.0 0.0.0.255
no auto-summary

TERLE A s 1 10

R1#show ip route

Gateway of last resort is not set
3.0.0.0/24 is subnetted, 1 subnets

D 3.3.3.0 P0/409600] va 13.1.1.3, 00t0:41, Bhernet0/0
23.0.0.0/24 is subnetted, 1 subnets

D 23.1.1.0 P0/2195456] va 13.1.1.3, 00:15:41, Ethernet0/0
12.0.0.0/24 is subnetted, 1 subnets

C 12.1.1.0 & drectly onnected, Sriall/2
13.0.0.0/24 is subnetted, 1 subnets

C 13.1.1.0 & drectly onnected, Bhernet0/0

BEEIGRPH MR, TAMTEIL, 3.3.3.0MMM % H-BA R T MR2EMIX &ML HA N B3
R3M. MflA?

R1#show ip eigrp topology
IP-EIGRP Topology Table for AS(1)/ID(13.1.1.1)
P 3.3.3.0/24, 1 successors, FD is 179200
via 13.1.1.3 (409600/128256), Ethernet0/0
P 12.1.1.0/24, 1 successors, FD is 2169856
via Connected, Seriall/2
P 13.1.1.0/24, 1 successors, FD is 281600
via Connected, Ethernet0/0
P 23.1.1.0/24, 1 successors, FD is 2195456
via 13.1.1.3 (2195456/2169856), Ethernet0/0



via 12.1.1.2 (2681856/2169856), Seriall/2

A X S i A FF], MR2EMEILMADSFD  (2297856>409600) 1 A2 16 23l L FS (A
TR WMRIEAS, 54T EAD<FD

R1#show ip eigrp topology all-links

IP-EIGRP Topology Table for AS(1)/ID(13.1.1.1)

Codes: P - Passive, A - Active, U - Update, Q - Query, R - Reply,
r - reply Status, s - sia Status

P 3.3.3.0/24, 1 successors, FD is 179200, serno 9
via 13.1.1.3 (409600/128256), Ethernet0/0
via 12.1.1.2 (2809856/2297856), Seriall/2

P 12.1.1.0/24, 1 successors, FD is 2169856, serno 1
via Connected, Seriall/2

P 13.1.1.0/24, 1 successors, FD is 281600, serno 8
via Connected, Ethernet0/0

P 23.1.1.0/24, 1 successors, FD is 2195456, serno 5
via 13.1.1.3 (2195456/2169856), Ethernet0/0
via 12.1.1.2 (2681856/2169856), Seriall/2

PeArTmy DL i B e R 2 7 B 6 1) iy o AN ZE IR K52, A 2 36/ AD<FD.
R2
interface Seriall/2

ip address 23.1.1.2 255.255.255.0

bandwidth 100000

delay 10

BREFERIFGINE, HBL T2 T Bk
R1#show ip eig topology
IP-EIGRP Topology Table for AS(1)/ID(13.1.1.1)

Codes: P - Passive, A - Active, U - Update, Q - Query, R - Reply,
r - reply Status, s - sia Status

P 3.3.3.0/24, 1 successors, FD is 409600
via 13.1.1.3 (409600/128256), Ethernet0/0
via 12.1.1.2 (2300416/156160), Seriall/2
P 12.1.1.0/24, 1 successors, FD is 2169856
via Connected, Seriall/2
P 13.1.1.0/24, 1 successors, FD is 281600
via Connected, Ethernet0/0
P 23.1.1.0/24, 1 successors, FD is 2172416
via 12.1.1.2 (2172416/28160), Seriall/2



via 13.1.1.3 (2195456/2169856), Ethernet0/0

F & R1 [YEIGRP [fJvariance fH

e 135 : VARIANCE

M B R EC ) 7 2 R R N kAT, RIS H R FImetric BR AR
Ftimetric, A /NEUIBEAL, AN T 57 A1 i 2 3 3.1 98 A L B Y sk variance 4.

P 3.3.3.0/24, 1 successors, FD is 409600
via 13.1.1.3 (409600/128256), Ethernet0/0
via 12.1.1.2 (2300416/156160), Seriall/2
2300416/409600=5.61

VARIANCEF & 46

R1

router eigrp 1
variance 6

PRHXEA B AR 24 T Bk

R1#show ip route

Gateway of last resort is not set
1.0.0.0/24 is subnetted, 1 subnets

C 1.1.1.0 & drectly onnected, Loopback0
3.0.0.0/24 is subnetted, 1 subnets
D 3.3.3.0 pP0/409600] va 13.1.1.3, 0008:21, Bhernet0/0

[90/2300416] via 12.1.1.2, 00:08:21, Seriall/2
23.0.0.0/24 is subnetted, 1 subnets
D 23.1.1.0 P0/2195456] va 13.1.1.3, 00:08:21, Ethernet0/0
[90/2172416] via 12.1.1.2, 00:08:21, Seriall/2
10.0.0.0/24 is subnetted, 1 subnets

C 10.1.1.0 & drectly onnected, Loopbackl
12.0.0.0/24 is subnetted, 1 subnets
C 12.1.1.0 & drectly connected, Seriall/2

13.0.0.0/24 is subnetted, 1 subnets
C 13.1.1.0 & drectly onnected, Bhernet0/0



LAB7:{# FHSTUBR Hlquery iy &

SRR

I
ML BHER, IF

192.168.1.0/24 LB A

( feasible
successor) Itf, EIGRP
2x K i%Query. E K IR
ik Ak T active AR
A.Query sl & nl i 1
PI&8 s, BR T IRSER G
k% ( successor) .
WRAR R B TR
U HPEE,  query
Pl Rk B4R AR .
) P RUN s
EIGRPEFi v+ 5511
successorZ i, ‘& i
AT LR JE X query
M R Kreply BRIA TS L
T, G FEHEANAE R AE =40 DL B Xrqueryid BAE Hireply, 840X 4k 4 H Stuck In Active
(SIA), FFHEE BT (rest) HXAERE AR E < &,

WIREIGRP (M4 2 185+ 6 A G, AR B SEAS P 2 8, A AT DL i3
A = A K s I AR R AL . BT DK T 38 i BRI 1) 8, v LUE H ip summary iy 2 5stub £
HBORHATHCEEIGRP, FRIGIEIGRP (¥ Ex ifie [ .

"R1floopback# Hdowndi, Ll
HANESTUB il fdebugfs & .




F2#debug eigrp packets query

*Mar 1 06:4/.09.542: EIGGEY: Eecewved QUEEY on Senallidnbr 121,11

lar 1064709546 A 1, Flags 0x0, Seq 7455 1dbQ 070 11db Q) unirely 070 peer() unirely 0/
Flar 1 06:47:09.558: EIGEF: Encueueing QUEEY on Sertal 172 itdb unirely 01 serno 30-30
*lar 1064709558 EIGET: Enqueueing QUEEY on Senall/3 udb Q) unfrely 0F1 sermo 20-30
lar 1 06:47:09562 EIGED: Enquevemng QUEEY on Zenal 1/2 nbr 23 1.1.3 udb Q) unirely 00
peerJunirely 0/0 serno 30-30

Flar 1 06:47:.09 566: EIGED: Enqueueing QUEEY on Senal 13 nbr 12 1.1.1 11dbQ unifrely 0F0
peerJunirely /0 serno 30-30

*lar 1 06:47.09.570: EIGED: Zending QUERY on Senallfi2 nbr 23.1.1.3

Flar 1064709570 AS 1, Flags 0x0, Seq 5748 1dbQ 070 1dbQ undrely 000 peerQ) unfrely 041
serno 20-30

*far 1 06:47:.09.682; EIGEP. Fecewved QUEEY on SenalliZ2 nbr 23.1.1.3

Flar 1064709682 A5 1, Flags 0x0, Seq 51556 1dbQ 0/0 11db Q) undrely V0 peerQ) unirely 041

{ER2ALESTUB, RJEW%idebugiinth {7 5
R2(config-router)#router eig 1
R2(config-router)#eigrp stub



F2#debug eigrp packets query

Flar 1 06:53:00.066: EIGEFR: Encueueing QUEEY on Sertal 172 iidbQ unfrely 01 serno 3939
*lar 1 06:52:00.066: EIGED: Enqueneing QUEERY on Senal1/3 udb Q) unfrely 0F1 sermo 29-39
Flar 1 06:53.00070: EIGET: Enqueueing QUEEREY on Senal /2 nbr 231 1.3 11dbQ unifrely 070
peerQunirely 070 serno 39-38

Flar 1 06:52:00.070 EIGED: Enquevemng QUEEY on Zenal 173 nbr 12 1.1.1 udb Q) unirely 070
peetQunirely 070 serno 39-3%

Flar 1 06:53:00074: EIGEP: Sending QUERY on Seriallf2 nbr 231,13

Flar 106:53:00074: AS 1, Flags 0x0, Seq 71765 1dbQ 070 1db O undrely 070 peerQ) unfrely 0F1
serng 39-39

Flar 1 06:53:00078: EIGER: Sending QUERY on SerallfEnbr 121,11

LAB8: STUBfi2Z R,

STUB Connect i 2l

1.1.1.0/24

3.3.3.0/24

2.2.2.0/24




R1/R2iz4TEIGRP, R2f§ASTUB % 1%, R A i MR M L . [FIR2%FR1 7 1) fi
LR STUBJGIMAI S % KI5 Eeigrp stub connect JIAH A% =42

LW
R2
interface Seriall/3
ip address 12.1.1.2 255.255.255.0
ip summary-address eigrp 1 2.2.0.0 255.255.248.0 5

router eigrp 1
redistribute static metric 10000 100 255 1 1500

network 2.2.2.0 0.0.0.255
network 12.1.1.0 0.0.0.255
no auto-summary
eigrp stub connected
ip route 3.3.3.0 255.255.255.0 23.1.1.3

M RUIFBAT ¥ ) 319¢ 1-3.3.3.0 M4 T K AT FIEIGRPHIER 1, R2HHAZ5R1 2.2.2.0/M4
“%
R1#show ip route
Gateway of last resort is not set
1.0.0.0/24 is subnetted, 1 subnets
C 1.1.1.0is directly connected, Loopback0
2.0.0.0/24 is subnetted, 1 subnets

12.0.0.0/24 is subnetted, 1 subnets
C 12.1.1.0 is directly connected, Seriall/2



—.: stub static %t

R1/R2iz4TEIGRP, R2f§ ASTUB & f18%, R AR i MR M L . [FR2%FR1 7 1) fi

1.1.1.0/24

2.2.2.0/24

@_I 3.3.3.0/24

LR STUBJG RIS KI5 Eeigrp stub static AT A% 42

BLE
R2
interface Seriall/3
ip address 12.1.1.2 255.255.255.0
ip summary-address eigrp 1 2.2.0.0 255.255.248.0 5

router eigrp 1
redistribute static metric 10000 100 255 1 1500
network 2.2.2.0 0.0.0.255
network 12.1.1.0 0.0.0.255
no auto-summary
eigrp stub static
ip route 3.3.3.0 255.255.255.0 23.1.1.3



Frde s FORCBIR2 A AT JEA 1 i

R1#show ip route

Gateway of last resort is not set
1.0.0.0/24 is subnetted, 1 subnets

C 1.1.1.0is directly connected, Loopback0
3.0.0.0/24 is subnetted, 1 subnets

D EX 3.3.3.0[170/2195456] via 12.1.1.2, 00:00:15, Seriall/2
12.0.0.0/24 is subnetted, 1 subnets

C 12.1.1.0 is directly connected, Seriall/2

—: EIGRP receive-only Z3ilist

R1/R2iZ1TEIGRP, R2ffi hSTUB H1 2%, R2MFR& M iR MR3MML% . [AIR2% R 7 [A)45
DR, STUBJG IS4 - f5 Eeigrp stub receive-only IR 4% 7742

IR
interface Seriall/3
ip address 12.1.1.2 255.255.255.0

1.1.1.0/24

3.3.3.0/24

2.2.2.0/24

ip summary-address eigrp 1 2.2.0.0 255.255.248.0 5



router eigrp 1
redistribute static metric 10000 100 255 1 1500
network 2.2.2.0 0.0.0.255
network 12.1.1.0 0.0.0.255
no auto-summary
eigrp stub receive-only
ip route 3.3.3.0 255.255.255.0 23.1.1.3

K. RIBATWRNEAT K T EIGRPIZ K %
R1#show ip route
Gateway of last resort is not set

1.0.0.0/24 is subnetted, 1 subnets

C 1.1.1.0is directly connected, Loopback0
12.0.0.0/24 is subnetted, 1 subnets
C 12.1.1.0 is directly connected, Seriall/2

JUEIGRP stub summary Z4ilist

R1/R2iz4TEIGRP, R2f§ASTUB % 1%, R AR g MR M L . [FIR2%FR1 7 1) fi
CE 1, STUBJG IS EU 45 Eeigrp stub summary JIR A2 5 7742

1.1.1.0/24

2.2.2.0/24

@_I 3.3.3.0/24



(W
R2
interface Seriall/3
ip address 12.1.1.2 255.255.255.0
ip summary-address eigrp 1 2.2.0.0 255.255.248.0 5
router eigrp 1
redistribute static metric 10000 100 255 1 1500
network 2.2.2.0 0.0.0.255
network 12.1.1.0 0.0.0.255
no auto-summary
eigrp stub summary
ip route 3.3.3.0 255.255.255.0 23.1.1.3

R NI EIR2 K SRR

R1#show ip route

Gateway of last resort is not set
1.0.0.0/24 is subnetted, 1 subnets

C 1.1.1.0 is directly connected, Loopback0
2.0.0.0/21 is subnetted, 1 subnets

D 2.2.0.0 [90/2297856] via 12.1.1.2, 00:00:03, Seriall/2
12.0.0.0/24 is subnetted, 1 subnets

C 12.1.1.0 is directly connected, Seriall/2

Mgk, STUBLIN

receive-only: [ 1-STUB I 1 #% & 24 8% 5 3
connected: RVFSTUB M H#% & 1% HIEH H{5 &



static : fRVFSTUB I H1 #% A% H AR A (1)
summary : SSFSTUB i Hi 2% & I8 5 5t s &

R DA IR IRATA I, EAER1 X BIR2 KA K I AcAT ki, DA S Bk e 20N
L2

R2

eigrp stub connected static summary

Note: BRIASTUBE N J5 [l /& connected  Flsummary



LAB1: OSPF DRzt

(UER7RER

1

123.1.1.0/24

network 123.1.1.1 0.0.0.0 area 0
R2
router ospf 1

h{n-1)

2

WH 1R
BT, IR —ANSE B K
BUR S o8, TH B A
(P4, BTLAR T4k
K, WATEAEHEA
ethernet 2% k6 —
DR, Jrf i H a5 DR
OB, $EmACE. BDR
YE DR 13 I 4

TELAK &, 40 5L OSPF
BRI Z, WahA]E
FTLSAM IR A EIA 2
MADRIE S, DRIFJIEHS
MR
Wait-time
Lok
Router-1D

FEANCHE

R1

router ospf 1
router-id 1.1.1.1
log-adjacency-changes



router-id 2.2.2.2
log-adjacency-changes
network 123.1.1.2 0.0.0.0 area 0

R3

router ospf 1
router-id 3.3.3.3
log-adjacency-changes
network 123.1.1.30.0.0.0 area 0

#ADR, A M {5 B A 15 FIDRER3
R3#show ip os int e0/0
Ethernet0/0 is up, line protocol is up
Internet Address 123.1.1.3/24, Area 0
Process ID 1, Router ID 3.3.3.3, Network Type BROADCAST, Cost: 10
Transmit Delay is 1 sec, State DR, Priority 1
Designated Router (ID) 3.3.3.3, Interface address 123.1.1.3
Backup Designated router (ID) 2.2.2.2, Interface address 123.1.1.2
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
oob-resync timeout 40
Hello due in 00:00:09
Supports Link-local Signaling (LLS)
Index 1/1, flood queue length 0
Next 0x0(0)/0x0(0)
Last flood scan length is 1, maximum is 2
Last flood scan time is 0 msec, maximum is 4 msec
Neighbor Count is 2, Adjacent neighbor count is 2
Adjacent with neighbor 1.1.1.1
Adjacent with neighbor 2.2.2.2  (Backup Designated Router)
Suppress hello for 0 neighbor(s)

AR FAT T 75 /e L FERouter-1D 5 K 41 DR ?

PR RN NEFRR3 OSPRAL R, ke H k. KIMDRA HR2
R3# clear ip ospf process

R3#show ip os int e0/0

Ethernet0/0 is up, line protocol is up
Internet Address 123.1.1.3/24, Area 0
Process ID 1, Router ID 3.3.3.3, Network Type BROADCAST, Cost: 10
Transmit Delay is 1 sec, State BDR, Priority 1
Designated Router (ID) 2.2.2.2, Interface address 123.1.1.2
Backup Designated router (ID) 3.3.3.3, Interface address 123.1.1.3
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5



oob-resync timeout 40
Hello due in 00:00:06
Supports Link-local Signaling (LLS)
Index 1/1, flood queue length 0O
Next 0x0(0)/0x0(0)
Last flood scan length is 0, maximum is 2
Last flood scan time is 4 msec, maximum is 4 msec
Neighbor Count is 2, Adjacent neighbor count is 2
Adjacent with neighbor 1.1.1.1
Adjacent with neighbor 2.2.2.2  (Designated Router)
Suppress hello for 0 neighbor(s)

TR 15 425 5 5 OSPFIF) 4% H 28 /E A DR ?
ZER
FEAR RS S B OSPFIERL A4 111 235t AEDR, 1A A — AN TR) [A) R b % T 28 ke 45 45 HoAth %

T8, FEIXASI TR (A) RS P, B S W Hellofd b (I DRAIDBR- B M5 &, 3F HUIRMAR
SEg RN . X AN TA] TR BE Fldead intervallsf 18] 2 AH [7] 1) 40S

{EHIEESEBR I M 25, RIS 4080 Py [R) IS R (5 Bl /2D s SEBRTE DL T & %58 )5 H ospf
HERE P B 2 IR A T RERCA DR, 58 AN A sl MR A T RERCABDR, T LLX AN 7 i] AE AR
% NARAE R 55 3 5 OSPRIEFE I 8% HH 25 /E A DR

04 ks

i Howait-timel i P 5 G HCEIHELLOL, 754 558 St B IOSPF DR, DRAH &, b
AN—5E 5t router-id K[ ZDR.
U AT AOSIN ) P9 R ZKOSPR#SEE K T, 84— i 2 ROUTER-ID K HJ/ZDR

ok, BSURsEdk, R1K255, R24100, R3ZRIAL
R1
interface Ethernet0/0
ip address 123.1.1.1 255.255.255.0
ip ospf priority 255
R2

R2(config-router)#int e0/0
R2(config-if)#ip os priority 100


http://www.netfan.cn/search.php?type=title&keyword=%C2%B7%D3%C9%C6%F7�
http://www.netfan.cn/search.php?type=title&keyword=%C2%B7%D3%C9%C6%F7�
http://www.netfan.cn/search.php?type=title&keyword=%C2%B7%D3%C9%C6%F7�
http://www.netfan.cn/search.php?type=title&keyword=%C2%B7%D3%C9%C6%F7�
http://www.netfan.cn/search.php?type=title&keyword=%C2%B7%D3%C9%C6%F7�
http://www.netfan.cn/search.php?type=title&keyword=%C2%B7%D3%C9%C6%F7�

AERLIIAE LA NDR
R1#show ip os int e0/0
Ethernet0/0 is up, line protocol is up
Internet Address 123.1.1.1/24, Area 0
Process ID 1, Router ID 1.1.1.1, Network Type BROADCAST, Cost: 10
Transmit Delay is 1 sec, State DR, Priority 255
Designated Router (ID) 1.1.1.1, Interface address 123.1.1.1
Backup Designated router (ID) 2.2.2.2, Interface address 123.1.1.2
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)
Index 1/1, flood queue length 0O
Next 0x0(0)/0x0(0)
Last flood scan length is 1, maximum is 2
Last flood scan time is 0 msec, maximum is 4 msec
Neighbor Count is 2, Adjacent neighbor count is 2
Adjacent with neighbor 2.2.2.2  (Backup Designated Router)
Adjacent with neighbor 3.3.3.3
Suppress hello for 0 neighbor(s)



LAB2: OSPFiAiL

I oK

Area 0

2.2.2.0/24

OSPFINIEZ) A HE B A UE AT X SR IATIE, ASTRE6 1 K S R A iR IR

1.
e W] SCIAUE
e &

R1

interface Ethernet0/0
ip opf authentication
ip ospf authentication-key dsco

R2[A]

1

o SCIAUE
R1

interface Ethernet0/0
ip ospf authentication message-digest
ip ospf message-digest-key 1 md5 cisco

R2[A] |
3. DXIWIICAIE
R1

router ospf 1
router-id 1.1.1.1
area 0 authentication
network 123.1.1.1 0.0.0.0 area 0

interface Ethernet0/0

i FHOSPFIAGIE
INIFZAHKEY £ cisco

S AL T-MDS5 A IF



ip address 123.1.1.1 255.255.255.0
ip ospf authentication-key cisco

R2[r] I

4. DI SCIAIE
R1
router ospf 1
router-id 1.1.1.1
area 0 authentication message-digest

interface Ethernet0/0
ip address 123.1.1.1 255.255.255.0
ip ospf message-digest-key 1 md>5 cisco

S5 SO B B SCUUE PRI A
S8 SCINUEFE B F2 I A v DAAR T3 (S (PN W R D0 5 P9 R 5 8 535 61

TR -
RI/R2M# FH 2 SCINIE, B #55] Kycisco123

R1#show ip os in e0/0
Ethernet0/0 is up, line protocol is up
Internet Address 123.1.1.1/24, Area 0
Process ID 1, Router ID 1.1.1.1, Network Type BROADCAST, Cost: 10
Transmit Delay is 1 sec, State DR, Priority 255
Designated Router (ID) 1.1.1.1, Interface address 123.1.1.1
Backup Designated router (ID) 2.2.2.2, Interface address 123.1.1.2
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
oob-resync timeout 40
Hello due in 00:00:06
Supports Link-local Signaling (LLS)
Index 1/1, flood queue length O
Next 0x0(0)/0x0(0)
Last flood scan length is 1, maximum is 4
Last flood scan time is 0 msec, maximum is 4 msec
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 2.2.2.2  (Backup Designated Router)
Suppress hello for 0 neighbor(s)
Message digest authentication enabled
Youngest key id is 1

H AT ] Hkey idig1, B2 %P5t Zcisco

PUR& o)



interface Ethernet0/0
ip address 123.1.1.1 255.255.255.0
ip ospf message-digest-key 1 md5 cisco
ip ospf message-digest-key 2 md5 cisco123

A AR DL
R1#show ip os int e0/0
Ethernet0/0 is up, line protocol is up
Internet Address 123.1.1.1/24, Area 0
Process ID 1, Router ID 1.1.1.1, Network Type BROADCAST, Cost: 10
Transmit Delay is 1 sec, State DR, Priority 255
Designated Router (ID) 1.1.1.1, Interface address 123.1.1.1
Backup Designated router (ID) 2.2.2.2, Interface address 123.1.1.2
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
oob-resync timeout 40
Hello due in 00:00:08
Supports Link-local Signaling (LLS)
Index 1/1, flood queue length O
Next 0x0(0)/0x0(0)
Last flood scan length is 1, maximum is 4
Last flood scan time is 0 msec, maximum is 4 msec
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 2.2.2.2  (Backup Designated Router)
Suppress hello for 0 neighbor(s)
Message digest authentication enabled
Youngest key id is 2



LAB3: OSPF£-Fi i 2% 274 3 56

1. NBMARK:

BEXE.
M % % 8 M 2% el Z %% DR BDR
Broadcast Bl & M 10s BHELgHE XFE

5 DR/IBDR
. . PPP. HDLC. 10 BHh@gILEEXE

Point-to-point With 8 p2p 7 & [ 5 * DR/BD R
NBM A With & YW EO. 30s FIRBEYEXE

mpF O £ DR/IBDR
Point-to- g 30 BEaHE AP E X FE

multipoint A : EDR/BDR

Point-to -

ml?lltr;;otiont 8 & X 30s FIRNEBEPFIEXE

X DR/BDR

nonbroadcast
Frame-relayfff ¥ BE 11, OSPFEESLG, BRI IZENBMARZE LA, AT IENBMA
"""""""""""""""""""""""""""""""" 201
..
y 123.1.1.2124 B8 2.2.2.0/24
102
:: 123.1.1.1/24
1.1.1.0/24 Frame-relay
123.1.1.3/24

13.2.3.0/24

o1
WP BRATT N 1% 40 AT i ' OSPF o

(A
iyt o 4K P B
R1
interface Seriall/0
ip address 123.1.1.1 255.255.255.0
encapsulation frame-relay
serial restart-delay 0
frame-relay map ip 123.1.1.3 103 broadcast Fr A DLCIATIP ) i



frame-relay map ip 123.1.1.2 102 broadcast
no frame-relay inverse-arp

R2

interface Seriall/0
ip address 123.1.1.2 255.255.255.0
encapsulation frame-relay
serial restart-delay 0
frame-relay map ip 123.1.1.1 201 broadcast
no frame-relay inverse-arp

R3

interface Seriall/0
ip address 123.1.1.3 255.255.255.0
encapsulation frame-relay
serial restart-delay 0
frame-relay map ip 123.1.1.1 301 broadcast
no frame-relay inverse-arp

OSPFL & 8 4

R1

router ospf 1
router-id 1.1.1.1
log-adjacency-changes
network 1.1.1.1 0.0.0.0 area 0
network 123.1.1.1 0.0.0.0 area 0

R2

router ospf 1
router-id 2.2.2.2
log-adjacency-changes
network 2.2.2.2 0.0.0.0 area 0
network 123.1.1.2 0.0.0.0 area 0

R3

router ospf 1
router-id 3.3.3.3
log-adjacency-changes
network 3.3.3.30.0.0.0 area 0
network 123.1.1.30.0.0.0 area 0

PR 2
R1#show ip ospf int serial 1/0

R Pt 268 I 1] g AT



Seriall/0 is up, line protocol is up
Internet Address 123.1.1.1/24, Area 0
Process ID 1, Router ID 1.1.1.1, Network Type NON_BROADCAST, Cost: 64
Transmit Delay is 1 sec, State BDR, Priority 1
Designated Router (ID) 3.3.3.3, Interface address 123.1.1.3
Backup Designated router (ID) 1.1.1.1, Interface address 123.1.1.1
Timer intervals configured, Hello 30, Dead 120, Wait 120, Retransmit 5

HEOSPRAL L, KIIFRAH W@ It
R1#show ip ospf neighbor

nbma 2 ZFRASC Rk AE ), HELLOB LA K%L, FTLli# A Ehubii (R8) 48
neighbor, KiXHFEHELLOZAR)E .

i B

R1

router ospf 1

neighbor 123.1.1.2

neighbor 123.1.1.3

#HHRL/R2/R3MNAL 4

| Rl#show ip osneighbor

Meighbor ID Pri State Dead Time Address Interface
2222 1 FULL/DROTHER 00:01:35 123.1.1.2 Serial1/0
3.3.3.3 1 FULL/DR 00:01:46 123.1.1.3 Seriall/0

| R2#%show ip ospf neighhor

| Neighbor ID Pri State Dead Time Address Interface
111.1 1 FULL/BDR 00:01:57 1231.1.1 Seriall/0



R3#show ip osneighhor

Meighbor ID Pri State Dead Time Address Interface
111.1 1 FULL/BDR 00:01:36 1231.1.1 Seriall/0

fFANALEE0SPE AR fm e, 25 AR BIIT )  :

R1IA AR2ZDRother , R3/Z£DR, [\ /ZBDR

R2IA KN H O EDR, 1MR1ZBDR

R3\h H O JEDR, 1MR1ZDR
DRI 1) ) Ji DR 2 IR Ay Frame—Relay FMIZ8 3R $hAE MR . R3 ZE5R1 AEUEAT
ARG EE), R3 FEAZNME ML T IAGR2 IAEAE. A, R2 5R1 b4 00,
WAHITERS AR

B DAE s R

Rl#show ip route
1.0.0.0/24 is suhnetted, 1 subnets

C 1.1.1.0 is directly connected, L oopback0
3.0.0.0/32 is subnetted, 1 subnoets

0O 3.3.3.3 [110/65] wia 123.1.1.3, 00:16:08, Serial1/0
123.0.0.0/24 is subhnetted, 1 subnets

C 123.1.1.0 is directly connected, Seriall/0

R2#show ip route
2.0.0.0/24 is subnetted, 1 subnets

C 22.2.0is directly connected, L oopb acld0
123.0.0.0/24 is subnetted, 1 subnets

C 123.1.1.0 is directly connected, Seriall/0



R3#show ip route

1.0.0.0/32 is subnetted, 1 subnets
0 1.1.1.1 [110/65] via 123.1.1.1, 00:17:04, Serial1/0
3.0.0.0/24 is subnetted, 1 subnets
C 33.3.01is directly connected, L oopbhack0
123.0.0.0/24 is subnetted, 1 subnets
C 123.1.1.0 is directly connected, Seriall/0
DA EFRATTARI, DREVIARERYR2Z )AL LR, (H 2 LSARYIE b 1 <
Z U7 1) 4 R SRR, R1ERIAZ (/DR 875, Fr LAR3H 7€ A AR B 1, HASER2IE T,
PIOARL AEJGBDR,  Hifs ZLRFLSA T & 45DR B u], 1 CNDR AIRS AEHCBIRT AIEHILSAJE, R3 5K
br b IF&cA MRS B, XEFARS FHAFE ML AR [AFAE

i) SR
F LIREDRI A, WZLEHUBH L ZERIMCDR, HAR S B #3/F JDRother.

R1
interface Seriall/0
ip ospf priority 255

R2
interface Seriall/0
ip ospf priority 0

R3
interface Seriall/0
ip ospf priority O

R ERR, FHRERWERAME (1)

VAN
/[‘L,I\ él_l H



2. EXTZE HOSPFREL,

G-
-------------------------------------------- 201
¥ 123.1.1.2:24 =<
102
SoB 193.1.1.1/24
1.1.1.0/24 -y

Frame+elay

S
123.1.1.3/24 S-===g

301

LIIHINBMARIEC B 5%, A5 SEBR TR AL, — 2Rl Ed T4
FEDR, AP, HeRAm. @ a2 miia.

(W

R1/R2/R3

interface Seriall/0

ip ospf network point-to-multipoint

A W 4 A
fEw ey it

2.2.2.0/24

13.3.3.0/24

Rl#show ip osint s1/0

Seriall/0 is up, line protocol is up
Internet Address 123.1.1.1/24, Area(
ProcessID 1, Router ID 1.1.1.1, Network Type POINT TO MULTIPOINT, Cost: 64
Transmit Delay is 1 sec, State POINT TO MULTIFOINT,

Timer intervals configur ed, Hello 30, Dead 120, Wait 120, Retransmit 5
ooh-resync timeout 120
Hello due in 00:00:03




Rlé#show ip route

1.0.0.0/32 is subnetted, 1 subnets
0 1.1.1.1 [110/65] wia 123.1.1.1, 00:01:54, Seriall/0
2.0.0.0/24 is subnetted, 1 subnets
C 2.22.01s directly connected, Loophack(
3.0.0.0/32 is subnetted, 1 subnets
0 3333[110/129] via 123.1.1.1, 00:01:54, Seriall/0
123.0.0.0/8 is variahly suhnetted, 3 subnets, 2 masks
0 123.1.1.3/32 [110/128] wia 123.1.1.1, 00:01: 54, Serial1/0
0 123.1.1.1/32 [110/64] wia 123.1.1.1, 00:01:54, Serial1/0
C 123.1.1.0/24 is directly connected, Seriall/0



LAB4: Hc B OSPF £ [X 4

OSPF% [X 3 /£ OSPRIFIRE HE 3B 43 2 — W JEOSPF 2% M) (R iz —, ANk s K58 4 22 X 458 1) b
&, DU S RLSASS A (FIVER

R DX AP

PRy B I NN

2: FRIFILSARIY KT

3: INROSPFIIIL Sk

4: HEINOSPFRFEE T

% X I 0SPF % HH #6257
LSAZEHI L

Router Designator Description

OSPF intra-area = PMetworks from within the area of

the router
0 (router LSA) and : _
network LSA + Advertised by way of router LSAs

and network LSA

«  Metworks from outside the arza of
the router, but within the OSFF
autonomous system

+  Advertised by way of
summary LSAs

OSPF interarea

Qla {summary LSA)

+  Networks outside of the
autonomous system of the router

+  Advertised by way of external
LSAs

OE1 Type 1 external routes

O E2 Type 2 external routes




LSA Type Description

1 Router LSAs

2 Network LSAs L AR
LSA, KA

3ord Summary LSAs LSA, MM =

LSA

5 Autonomous system

external LSAs - .

6 Multicast OSPF LSA B A AN X 15,
) R T, A

7 Defined for not-so-stubby areas N EARLSDBEL

8 External attributes LSA for CEREEEEE

Border Gateway Protocol (BEGF)
(W
9,10, 11 Opaque LSAs R1

router ospf 1
router—id 1.1.1.1

log—adjacency—changes

network 1.1.1.1 0.0.0.0 area 0

network 12.1.1.1 0.0.0.0 area 0

Area 23

23.1.1.0/24 T

21.1.1.0/24

3.3.3.0/24

1.1.1.0/24



network 21.1.1.1 0.0.0.0 area 0

R2
router ospf 1

router—id 2. 2. 2.2
log—adjacency—changes

network 2.2.2.2 0.0.0.0 area 0
network 12.1.1.2 0.0.0.0 area 0
network 23.1.1.2 0.0.0.0 area 23
network 21.1.1.1 0.0.0.0 area 0

R3
router ospf 1

router—id 3.3.3.3
log—adjacency—changes

network 3.3.3.3 0.0.0.0 area 23
network 23.1.1.3 0.0.0.0 area 23

Yok

mA R

RlI#show ip route
1.0.0.0/24 is subnetted, 1 subnets

C 1.1.1.0 is directly connected, Loophack0
2.0.0.0/24 is subnetted, 1 subnets

0 2220][110/65] via 12.1.1.2, 00:01:09, Seriall/? =— O A A
3.0.0.0/24 is subnetted, 1 subnets

OIA 3.3.3.0[110/129] via 12.1.1.2, 00:00:54, Seriall2 = OIA I [B] 2% H
23.0.0.0/24 is subnetted, 1 subnets

0TA 23.1.1.0[110/128] via 12.1.1.2,00:01:09, Seriall/2
123.0.0.0/24 is subnetted, 1 subnets

C 123.1.1.0 is dir ectly connected, Serial1/0
12.00.0/24 is subnetted, 1 subnets

4 C_12.1.1.0is directly connected, Seriall/2
71 OSPF (A B R A Hicdhe e



OSPF Fouter with 1D (1.1.1.1) (Process ID 1)

Router Link States (Area0) — K A1LSA

Link ID ADYV Houter Age Seq# Checksum Link count

11.1.1 1.1.11 7 0x30000004 0x00EG2F 4
2222 2223 3 0x80000004 0x00010E 4

Net Link States (Area0)  ——s J<Z82LSA

Link ID ADYV Router Age Seg# Checksum
21.1.1.2 2222 3 0x30000001 0x009C 70

summ ary Net Link States (Area () =———% %ﬂa LSA

Link ID ADYV Router Age Seq# Checksum
3333 2220 38 0x80000001 0x004F93
23.1.1.0 2222 58 0x30000001 0x008C4F

R — LSA:

FHAREAN X35k P (1) 15 8 ph e = A

A& T BB 53 LK Hcost
RFSAE IR MR IRIPETZR (M4 5+ TR SkARiR
KikFEHRR: router ID

INAEZIX IR iz it AN ABR

B SA:

HZ& ] 37T 2 1515 [a) I BRNBMA R 2% HR (] DR = A
B8 T IERRZ S — 4L 2 1 5 =

A5 T B )T RS

AR Z Iz ik, A2 ABR

K H = 1.SA.
FH T4 A b DX 35 P S B 380 A [X 3
AR I 14 T 228 2 1 T



HABR %k
A3 LSAHZ YL HE/NAS

TG 2R DU RIS A FLSA

TERCE -

R3
router ospf 1

router—id 3.3.3.3

redistribute rip subnets JHURIPEE & A F|OSPF, LI{HOSPFRENS 2% > 2| 4hEE 4
network 3.3.3.3 0.0.0.0 area 23
network 23.1.1.3 0.0.0.0 area 23
!

router rip

version 2

passive—interface default

no passive—interface Seriall/2
network 34.0.0.0

no auto—summary

YL :



R1#show ip route

34.0.0.0/24 is subnetted, 1 subnets

OE2 34.1.1.0 [110/20] via 21.1.1.2, 00:02:50, Ethernet0/0
1.0.0.0/24 is subnetted, 1 subnets

8 1.1.1.0 is directly connected, Loopback0
2.0.0.0/24 is subnetted, 1 subnets

O 2.2.2.0 [110/11] via 21.1.1.2, 00:16:24, Ethernet(/0
3.0.0.0/32 is subnetted, 1 subnets

OTIA 3.33.3[110/75] via 21.1.1.2, 00:16:24, Ethernet0/0
4.0.0.0/24 is subnetted, 1 subnets

OE2 4.4.4.0[110/20] via 21.1.1.2, 00:02:50, Ethernet0/0
21.0.0.0/24 is subnetted, 1 subnets

C 21.1.1.0 is directly connected, Ethernet0/0
23.0.0.0/24 is subnetted, 1 subnets

OIA 23.1.1.0 [110/74] via 21.1.1.2, 00:16:25, Ethernet(/0
12.0.0.0/24 is subnetted, 1 subnets

C 12.1.1.0 is directly connected, Seriall/2




Rlishow ip os datahase
OSPF Router with ID (1.1.1.1) (Process ID 1)
Router Link States (Area 0)
Link ID ADV Router Age Seqg# Checksum Link count
1111 1.1.1.1 1033 0x80000004 0x00EG2F 4
233243 233233 1034 0x80000004 0x00010B 4
Net Link States (Area ()

Link ID ADY Router Age Seq# Checksum
21.1.1.2 2222 1033 0x30000001 0x009C70

Summ ary Net Link States (Area 0)

Link ID ADYV Houter Age Seq# Checksum
3333 22333 1063 0x80000001 0x004F93
23.1.1.0 2222 1083 0x30000001 0x008C4F

Summary ASB Link States (Area () = %LSA

Link ID ADV Router Age Seqg# Checksum
3333 2322 219 0x80000001 0x0037B0

TypeS AS External Link States ~ =——p JL 5 LSA

Link ID ADV Router Age Seq# Checksum Tag
4.4.4.0 3333 225 0x80000001 0x00FC8E 0
34.1.1.0 3333 225 0x80000001 0x00BABS 0

U5 LSA:

A4 LSAH T o) HAR X 3845148 HE4NASBR
FH R X IR ABR ™ A2

FIA LSARZ Pt HEANAS

K4 LSAH LA ASBR[FJrouter 1D



5 LSA:

RIS LSAF T4k 21 VR R GU A 0 25 1) 2%
FHASBR;™2E

RS LSAHIZ L2 HENAS

TEASHZ I, W& (ASBR) [frouter ID— B ff-FEAAL
FKA4 LSAR Hk £ $ASBR

LAB5:0SPF STUB[X i3

AREA 12[C & STUBIX 5, 7 STUBIX 35 [14F i
EHYE:

ESEBR S N, area 12FFANTG EL24 S BIHEN 25 % B . T 2 (1% FH 4% H & 3 20% i 4%
AR, AR AW, FIRART W PSS OSPE 4% i f 2l i LSA Skt AT 55 o

FATAT LAFRTRILSA Mz Bt 9, AN 298 o EH R RN, (T I (RS, Rl g
o DY 8 A P
fit & .
R1
router ospf 1

router—id 1.1.1.1

log—adjacency—changes

network 1.1.1.1 0.0.0.0 area 12

network 12.1.1.1 0.0.0.0 area 12



R2

router ospf 1
router—id 2.2.2.2
log—adjacency—changes
network 2.2.2.2 0.0.0.0 area 0

network 12.1.1.2 0.0.0.0 area 12

network 23.1.1.2 0.0.0.0 area 0

R3

router ospf 1
log—adjacency—changes
redistribute rip subnets E /& ARIPIEAOSPF
network 3.3.3.3 0.0.0.0 area 0
network 23.1.1.0 0.0.0.255 area 0

router rip
passive—interface default
no passive—interface Seriall/2
network 34.0.0.0

R4

router rip
version 2
network 4.0.0.0
network 34.0.0.0
no auto—summary

A AR



Rl#show ip route
Gateway of last resort is not set

34.0.0.0/24 is subnetted, 1 subnets

OE2 34.1.1.0 [110/20] wvia 12.1.1.2, 00:00: 45, Seriall/2
1.0.0.0/24 is subnetted, 1 subnets

C 11.1.0 is directly connected, L. ooph ackl
2.0.0.0/24 iz subnetted, 1 subnets

OIA 22.2.0[110/65] via 12.1.1.2, 00:01:05, Serial1/2
3.0.0.0/32 is subnetted, 1 subnets

OIA 3333[110/129]via12.1.1.2, 00:01:02, Seriall/2
4.0.0.0/24 i snhnetted, T snhnets

OE2 4.4.4.0][110/20] via 12.1.1.2, 00:00: 45, Seriall/2
21.0.0.0/24 is subnetted, 1 subnets

C 21.1.1.0 1s directly connected, Ethernet0/0
23.0.0.0/24 is subnetted, 1 subnets

OIA 231.1.0[110/128] wia 12.1.1.2, 00:01:06, Serial1/2
12.0.0.0/24 is subnetted, 1 subnets

C 12.1.1.0 is directly connected, Seriall/2

Y EOSPF B FE



Rl#show ip ospf datahase

O SPF Router with ID (1.1.1.1) (Process ID 1)

Router Link States (Area12) ——> R4 —LSA

Link ID ADYV Houter Age Seg# Checksum Link count
1.11.1 1.1.1.1 121 0x30000002 0x00144E 3
2 E32 227 117 0x30000002 0x0093D7 2

Summ ary Net Link States (Area 12) =% RH=LSA

Link ID ADV Router Age Neqg# Checlksum
2220 2323 123 0x80000001 0x000F1F
3333 2223 108 0x80000001 0x004F98
23.1.1.0 2222 118 0xB80000001 0x008C4F

7 il
Summ ary ASE Link States (Area 12) — %i PILSA

Link ID ADV Router Age Neqg# Checlksum
3333 X232 98 0x80000001 0x0037B0

TypeS AS External Link States — RAFLSA

Link ID ADYV Houter Age Seg# Checksum Tag
4.4.4.0 3333 107 0x30000001 0x00F CSE 0
34.1.1.0 3333 108 0x80000001 0x00BABS 0

R1/R2 AREA 23[ % Hstub

router ospf 1

area 12 stub

fi'Earea 12 XA X, RN LT 2R E: HEREMNE Tarea 12 XIKFJOSPF 2% H
o, AR ENLE A 4.

FRHR B A B RS HE



Rl#show ip ospf datahase
OSPF Router with ID {(1.1.1.1) (Process ID 1)
Router Link States (Area 12)

Link ID ADV RHouter Age Neq# Checksum Link count
1.11.1 1.1.1.1 11 0x80000004 0x002E34 3
2,223 2.22.3 10 0x80000004 0x00B2BD 2

summary Net Link States (Area 12)

Link ID ADYV Router Age Seq# Checksum
0.0.0.0 2233 14 0x80000001 0x0075C0
2220 2222 14 0x80000002 0x002B04
3333 2.2:2.2 14 0x80000002 0x006B7D
23.1.1.0 2222 14 0x80000002 0x00A834

BATRINLSA 4 SRAIFILSAETRIN R, A BAIXEELSA, R1LIA[ ) Zh58 N 2% 2
5 ZE T ABRIMS HH 2% 2 ) DX 3k P 508 4% 11 4 A TBCBR A B 1



Rli#show ip route
G atew ay of last resort is 12.1.1.2 to netwwork 0.0.0.0

1.0.0.0/24 is subnetted, 1 subnets

L 1.1.1.0 is directly connected, L oophack(
2.00.0/24 is subnetted, 1 subnets

OIA 2.2.20[110/65] via 12.1.1.2, 00:00:00, Seriall/2
3.00.0/32 is subnetted, 1 subnets

O IA 3333[110/129] wia 12.1.1.2, 00:00:00, Seriall/2
21.0.0.0/24 is subnetted, 1 subnets

C 21.1.1.0 iz directly connected, Ethernet0/0
23.0.0.0/24 is subnetted, 1 subnets

OTA 231.1.0[110/128] via12.1.12, 00:00:00, Seriall/2
12.0.0.0/24 is subnetted, 1 subnets

C 12.1.1.0 is directly connected, Serial1/2

(0 *1A0.0.0.0/0 [110/65] vyia 12.1.1.2, 00:00:00, Seriall/2

ABRE I 1B A ¥ i

STUB[X 15 a1 &t .
1.

ZLSA 12 3 Hi4LSA 4 5 [FlI 774 —4<LSA SHERA I 1, BIAZN B % thAZ 45 ABR. FI T
FIIEASHIS 1) X 5k

AR DI (R BT AT i v s A 2 G B STUB
REHEE AN BEAE > STUBIX B .

STUBX I A GE /£ ASBRI 2%



LAB6:0SPF T-STUB[X 1%

AREA 12[CE T-STUBIX 35k, 7775 T-STUBX Jak 1) 5
EEC AW
HAREZ M E— MR
R2
router ospf 1
router-id 2.2.2.2

area 12 stub no-summary {FABR& 4% LA E T-STUB

| Rl#sh ip route
Gateway of last resortis 12.1.1.2 to network 0.0.0.0

1.00.0/24 is subnetted, 1 subnets

C 1.1.1.0 is directly connected, L oophack0
21.0.0.0/24 is subnetted, 1 subnets

C 21.1.1.0 is directly connected, Ethernet0/0
20.0.0.0/24 is subnetted, 1 subnets

0 201.1.0 [110/65] wia 12.1.1.2, 00:00:00, Serial1/2
12.0.0.0/24 is subnetted, 1 subnets

C 12.1.1.0 is directly connected, Seriall/2

O*IA 0.0.0.0/0 [110/65] wvia 12.1.1.2, 00:00:00, Seriall/2



1T LU BIOLARE HIH K
A HEHCIRS Bl

3T IRMFARLSATH K, HBUACZ R/ ABRI 145 7] A BB i ae KX T — 4635 R LSAERIA

R1#sh ip os da
OSPF Router with ID (1.1.1.1) (Process ID 1)
Router Link States (Area 12)
Link ID ADV Router Age Seq#  Checksum Link count
1.1.11 1.1.1.1 702 0x80000004 0x002E34 3
2.2.2.2 22.2.2 92 0x80000005 0x007BCC 3

Summary Net Link States (Area 12)

Link ID ADV Router Age Seq#  Checksum
0.0.0.0 22.2.2 146 0x80000002 0x0073C1

LAB7 NSSAX I,

BT
R15 J51 H R ATHEOSPFIV AN 4, i 2 UiR1IVENASBR, [AII L ASTUBES i &%, XkE<:

PR, ASBRH LI5S LSAM 15 HFOSPFIX 1, {H ZESTUBZIE4455 2 (1),
FTCAIRA T 5 S area 1208 NSSAX S, NSSAX IR 24 M5 T R A ik ok (8% i LL7 5 28805 45
HENSSAX 35, [FIIZEABRIES w5 £ AT 7855 S Y il 5 1) HiAth X 3k



(W

R1

route-map conn permit 10 i Route-maplVCHc 7 % 5 & A BLIE 142 1
match interface Loopbackl

router ospf 1
router-id 1.1.1.1
area 12 nssa

redistribute connected subnets route-map conn & AR H 28 ) B %R 1

R2
router ospf 1
router-id 2.2.2.2
area 12 nssa default-information-originate  area 128 XCANSSA,  [FJES X P 38 X35 BRI

B AIF :
TER3M



R3é#show ip route
3 ateway of last resort is not set

34.0.0.0/24 is subnetted, 1 subnets

C 34.1.1.0 is directly connected, Serial1/2
1.0.0.0/24 is subnetted, 1 subnets

OTIA 1.1.1.0([110/129]via 23.1.1.2, 00:04:20, Seriall/3
2.0.0.0/24 is suhnetted, 1 suhnets

0 2.2.2.0 [110/65] wia 23.1.1.2, 00:04:30, Seriall/3
3.0.0.0/24 is subnetted, 1 suhnets

C 3.3.3.0is directly connected, Loophack0
4.0.0.0/24 is subnetted, 1 suhnets

R 4.44.0[120/1] via 34.1.1.4, 00:00: 15, Seriall/2
20.0.0.0/24 is subnetted, 1 subnets

OIA 20.1.1.0[110/65] via 23.1.1.2, 00:04:30, Seriall/3
23.0.0.0/24 is subnetted, 1 subnets

C 23.1.1.0 is directly connected, Serial 1/3
11.0.0.0/24 is subnetted, 1 subnets

0O E2 11.1.1.0[110/20] via 23.1.1.2, 00:02:37, Seriall/3
12.0.0.0/24 is suhnetted, 1 suhnets

OIA 121.1.0[110/128] via 23.1.1.2, 00:04:30, Seriall/3

AARIUBEBARSEE



i "

Rl#show ip ospf datahase
OSPF Router with ID (1.1.1.1) {Process ID 1)
Router Link States (Area 12)

Link ID ADYV Router Age Neg# Checksum Link count
1111 1111 421 0x3000000B 0x00ADA3 3
2222 2222 424 0x3000000A 0x00FE3A 3

Summary Net Link States (Area 12)

Link ID ADY Router Age Seq# Checksum
2220 2222 434 0x30000002 0x00B274
3333 22212 434 0x30000002 0x00F2ED
23.1.1.0 2222 434 0x30000002 0x003044

Type 7 AS External Link States (Area 12)

Link ID ADY Router Age Seqg# Checksum Tag
0.0.0.0 2222 434 0x30000001 0x00D0D3 0
11.1.1.0 11.1.1 314 0x30000001 0x00C0CQ 0 =—>
. :
AN AT T = 2], RUBCHNSSAX I 6 tha%, 640 74, 52KLSA
AR R FE RS B 12




R 2ié#show ip osda
OSPF Router with ID (2.22 .2 (Process ID 1)
Eouter Link States (Area )

{Link ID ADY Router Age Seq# Checksum
‘Link count

2222 2222 507 Ox 30000007 Ox00 A092 3
3333 3333 1240 (LRSI ITUTUE SUGS LTHTT el

summary et Linlke States (Area ()

{Link Iy ADV Router  Age Seq# Chec ksum
11.1.0 2222 582 0x30000001 0x00B53B

121.1.0 2222 1197 0x30000003 0x0013CC
201.1.0 2222 194% OxF000000 2 0x0033ES

Eounter Linl States (Area 12)

{Link ID ADY Fouter Age Seq# Checksum
| Link count

1111 11.1.1 587 OxB000000B 0x00ADAR 3
2222 2,22 587 0x30000004A 0x00FE3A 3

Surnmnary Net Link States (Area 12)

LinkID  ADV Router Age  Seq#  Checksum
2220 2222 597 0x80000002 0x00B2T4
3333 2222 508 O S00002 GxinF2ED
23110 2222 598 0x80000002 0x0030A4

Type-T AS External Link States (Areal2)

Link ID ADV Router  Age Seq#  Checksum
Tag

0000 2222 593 OxF00op00]l 0x00DODG O
11112 1111 480 0x80000001 0x00C0CO 0

Type-5 AS External Link States

Linlk ID ADY Router  Age Seqi Cher ksum
Tag

4.4.40 33.3.3 1241 0x30000003 0x00F33D 0
111.1.0 2222 479 0x30000001 0x003750 0
341.1.0 3333 1241 0x300000032 0x00B6B T 0

AT LLE R, R2MH
ABRM HH#3 04T T LSA7#;
S

N e
/Iu,l\ é]_l H

LNSSAX I 4L SA 4, 5
HAL, FRVFLSA 1,2,3, 727
2. W 0 EAE ABR I i
default-information-origin
ateZH, LAE A X BRE
g5 i) S8 1Y 245



LABS8: Total NSSAX I

R1/R2MC & A T-NSSAX 1
[
R2
router ospf 1
router-id 2.2.2.2

area 12 nssa no-summary
R1
router ospf 1

router-id 1.1.1.1
area 12 nssa
R3
router ospf 1

router-id 3.3.3.3
redistribute rip subnets
router rip

version 2

network 34.0.0.0

no auto-summary



oAt

B R A ORS tHAIOIABRIN, A OLALER 1] 4% HH FTOE2[K) 415 4 H o

R1#show ip route

Gateway of last resort is 12.1.1.2 to network 0.0.0.0

1.0.0.0/24 is subnetted, 1 subnets

C 1.1.1.0 is directly connected, Loopback0
21.0.0.0/24 is subnetied, 1 subnets

C 21.1.1.0 is directly connected, Ethernet0/0
20.0.0.0/24 is subnetted, 1 subnets

O 20.1.1.0 [110:65] via 12.1.1.2, 00:21:14, Seriall’2
11.0.0.0/24 is subnetted, 1 subnets

C 11.1.1.0 is directly connected, Loopbackl
12.0.0.0/24 is subnetted, 1 subnets

C 12.1.1.0 is directly connected, Seriall/2

O*IA 0.0.0.0/0 [110/65] via 12.1.1.2, 00: 00: 05, Seriall/2



AARLUPBERARSEE

R1#show ip ospf database
OSPF Router with ID (1.1.1.1) (Process ID 1)
Router Link States (Area 12)

Link ID ADYV Router  Age Seq#F Checksum Link count
1.1.1.1 1.1.1.1 174 0x30000005 0x00FESA 3
2:2.2.2 2222 76 0x30000005 0x000935 3

Summary Net Link States (Area 12)

Link ID ADV Router  Age Seq# Checksum
0.0.0.0 o 187 0x30000001 0x00FC31

M4 T-NSSAE45LSA 3,4,5 RRVFLSA 1,2,7



LAB9: OSPFI ] ¥ s

10.1.1.0/24
10.1.2.0/24
10.1.3.0/24

S

AER B EE T, M HUB RN a8, 22 M Spokedm i 2R 2 1Bk h o IXHE T EHUB
RURE IR, BRGNS, JF FIMAERs th & 550, b 7B iR RN InpiieSios g,
AT ZE vt RAFIIPHLIE R, AT 2R AR

Area O T RIS, fER3E ha% LA 24T — 4555 Trarea O 1 A9V -

FEANLE :

R1

router ospf 1
router-id 1.1.1.1

network 10.1.1.0 0.0.0.255 area 0
network 10.1.2.0 0.0.0.255 area 0
network 10.1.3.0 0.0.0.255 area 0
network 12.1.1.1 0.0.0.0 area 0

R2

router ospf 1
router-id 2.2.2.2

network 12.1.1.2 0.0.0.0 area 0



network 23.1.1.2 0.0.0.0 area 23
R3
router ospf 1
router-id 3.3.3.3
log-adjacency-changes
network 23.1.1.3 0.0.0.0 area 23

BA MR

TEABR ERFAT % FHY L -
R2
router ospf 1
router-id 2.2.2.2
log-adjacency-changes

R3#show ip route
G ateway of last resort is not set

34.0.0.0/24 is subnetted, 1 subnets
C X.1.1.01s directly connected, Seriall/2
3.0.0.0/24 is subnetted, 1 subnets
C 3.3.3.01s directly connected, Loophack0
23.0.0.0/24 is subnetted, 1 subnets
C 23.1.1.0 is directly connected, Seriall/3
10.0.0.0/24 is subnetted, 3 subnets
OTIA 10.1.3.0[110/129] via 23.1.1.2, 00:03:55, Seriall/3
OTA 10.1.2.0[110/129] via 23.1.1.2, 00:03:55, Seriall/3
OTA T01.71.0[110/729] wia 23.1.1.2, 00:03:55, Keriallf3
12.0.0.0/24 is subnetted, 1 subnets
OTA 12.1.1.0[110/128] via 23.1.1.2, 00:03:55, Seriall/3

area 0 range 10.1.0.0 255.255.252.0

FERSFRIR A A it AR



R3d#show ip route
ateway of last resort is not set

34.0.0.0/24 is subnetted, 1 subnets

C X.1.1.01s directly connected, Seriall/2
3.0.0.0/24 is suhnetted, 1 subnets

C 333.0is directly connected, Loophack0
23.0.0.0/24 is subnetted, 1 subnets

C 23.1.1.0 is directly connected, Seriall/3
1000.0.0/22 is subnetted, 1 subnets

OTIA 10.1.0.0[110/129] wvia23.1.1.2, 00:00:45, Seriall/3
12.0.0.0:/24 iz snhnetted, 1 snhnets

OIA 12.1.1.0[110/128] via 23.1.1.2, 00:06:16, Seriall/3

\, P

LAB10: OSPFAMEB H17L 5L

34.1.1.0/24

4.1.1.0/24
4.1.2.0/24

R4 RIP £ (1) i#% (i T & A FOSPF, I HOSPFW & ZIRIPI K 1) — 4% i i il
F- L
R3
router ospf 1
router-id 3.3.3.3
log-adjacency-changes
redistribute rip subnets
network 23.1.1.3 0.0.0.0 area 23



I

router rip
version 2
network 34.0.0.0
no auto-summary

BA MR

TEASBRIES H g5 EAT A 8 I A
R3
router ospf 1

"Rl#show ip route
{ateway of last resort is not set

34.0.0.0/24 is subnetted, 1 subnets
OE2 34.1.1.0[110/20] wia 12.1.1.2, 00:00: 56, Seriall/2
1.0.0.0/24 is suhnetted, 1 subnets
C 1.1.1.0 is directly connected, Loophack0
4.0.0.0/24 is subnetted, 4 subnets
0OE2 44.40][110/20] wia 12.1.1.2, 00:00: 56, Serial1/2
OE2 4.1.1.0[110/20] wia 12.1.1.2, 00:00: 56, Serial /2
OE2 4.1.3.0[110/20] wia 12.1.1.2, 00:00: 56, SerialL/2
O0E2 4.1.2.0[110/20] wia 12.1.1.2, 00:00: 56, Serial /2
23.0.0.0/24 is subnetted, 1 subnets
OTA 231.1.0[110/128] wia 12.1.1.2, 00:17:30, Seriall/2
12.0.0.0/24 is suhnetted, 1 subnets
L 12.1.1.0 is directly connected, Seriall/2
router-id 3.3.3.3
log-adjacency-changes
summary-address 4.1.0.0 255.255.252.0
redistribute rip subnets
network 23.1.1.3 0.0.0.0 area 23

FRHXAfIA G R



_:Rl#shuw ip route
Gateway of last resort is not set

34.0.0.0/24 is suhnetted, 1 subnets

OFE2 34.1.1.0 [110/20] via 12.1.1.2, 00:03: 10, Seriall/2
1.0.0.0/24 is subnetted, 1 subnets

C 11.1.0 is directly connected, L oopback
4.0.0.0/22 is subnetted, 1 subnets

OE2 4.1.0.0[110/20] via 12.1.1.2, 00:01: 06, Seriall/2
23.0.0.0/24 is subnetted, 1 subnets

OIA 231.1.0[110/128] wia 12.1.1.2, 00:19:45, Serial1/2
12.0.0.0/24 iz subnetted, 1 subnets

C 12.1.1.0 is directly connected, Seriall/2

L ¥

LAB11: OSPF virtual-link

(URR7RER

Area 34

RAFK) ¢ H1 4% TG IR 2 > B T DB B iy o 3 SIS 1) () £ B R A 0 e area 34 DXBCE T X
tkarea O #¢/r %o OSPF IR IMAC B RN JE . 50 DB 200y B 1 DX P o 2 TR ) i
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OSPF ) Rz BE AN OUE b I 2 L I R R 5 5



Y NIW
R1
router ospf 1
router—id 1.1.1.1
log—adjacency—changes
network 1.1.1.1 0.0.0.0 area 0O
network 12.1.1.1 0.0.0.0 area 0
R2
router ospf 1
router—id 2.2.2.2
log—adjacency—changes
network 2.2.2.2 0.0.0.0 area 0
network 12.1.1.2 0.0.0.0 area 0
network 23.1.1.2 0.0.0.0 area 23
R3
router ospf 1
router—id 3.3.3.3
log—adjacency—changes
network 3.3.3.3 0.0.0.0 area 23
network 23.1.1.3 0.0.0.0 area 23
network 34.1.1.3 0.0.0.0 area 34
R4
router ospf 1
router—id 4.4.4.4
log—adjacency—changes
network 4.4.4.4 0.0.0.0 area 34
network 34.1.1.4 0.0.0.0 area 34



fEw ey it

Rl#show ip route

Gateway of last resort is not set

1.0.0.0/24 is suhnetted, 1 subnets

C 1.1.1.0 is directly connected, L oophack)
2.0.0.0/32 is subnetted, 1 subnets

0O 22.2.2 [110/65] via 12.1.1.2, 00:03:30, Seriall/2
3.0.0.0/24 is subnetted, 1 subnets

OTIA 333.0[110/129] via 12.1.1.2, 00:03: 12, Seriall/2
23.0.0.0/24 is subnetted, 1 subnets

OIA 231.1.0[110/128] wia 12.1.1.2, 00:03:30, Serial1/2
12.0.0.0/24 iz subnetted, 1 subnets

C 12.1.1.0 is directly connected, Seriall/2

Rddshow ip rvule
Gateway of last resortis not set

34.0.0.0/24 is subnetted, 1 subnets

C 34.1.1.0 is directly connected, Serial1/3
4.0.0.0/24 is subnetted, 1 subnets

C 4.4.4.0 is directly connected, Looph ack0

RIRAHS A TR 77 IR HH

Ml & virtual-1link

R2

router ospf 1

router—id 2. 2.2.2

area 23 virtual-link 3.3.3.3 TPHbl 4 X 7 B router—id



R3

router ospf 1

router—id 3.3.3.3

area 23 virtual-link 2.2.2.2 TPHbl 4 X 7 i router—id

KiArvirtual-1link &5k

K AYR1/RAM HH %

R2#show ip os virtual-links
Virtual Link OSPF_VLO0 to router 3.3.33 isup
BHun as demand circuit
DoNotige LSA allowed.
Transit area 23, via interface Seriall/2, Cost of using 64
Transmit Delay is 1 sec, State POINT TO POINT,

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

Hello due in 00:00:05

Adjacency State FULL (Hello suppressed)

Index 2/3, retransmissicn queue length 0, number of
retransmission 0

First 0x0(0)/0x0{0) Next 0x0(0}/0x0(0)

Last retransmission scan length is 0, m aximum is 0

Last retransmission scan time is 0 msec, maximum is () msec

Rl#show ip route
(rateway nf last resnrt iz nnt et

34.0.0.0/24 is subnetted, 1 subnets

0OTA 34.1.1.0[110/192] via 12.1.1.2, 00:02:24, Seriall/2
1.0.0.0/24 is subnetted, 1 subnets

C 1.1.1.0 is directly connected, Loopback(
2.00.0/32 is subnetted, 1 subnets

0O 2222 [110/65] via 12.1.1.2, 00:02:24, Seriall/2
3.0.0.0/24 is subnetted, 1 subnets

OTA 3330[110/129] wvia 12.1.1.2, 00:02:24, Seriall/2
4.0.0.0/24 is subnetted, 1 subnets

OTA 4440[110/193] via 12.1.1.2, 00:02:24, Seriall/2
23.0.0.0/24 is subnetted, 1 subnets

OTA 231.1.0[110/128] wia 12.1.1.2, 00:02:24, Seriall/2
12.0.0.0/24 is subnetted, 1 subnets

C 12.1.1.0 is directly connected, Seriall/2



RTCL 285 > 3 DX 3411 % thy

.
| Rd#show ip route
(ateway nf last resnrt is nnt set

34.0.0.0/24 is subnetted, 1 subnets

C 34.1.1.0is directly connected, Seriall/3
1.00.0/24 is subnetted, 1 subnets

OIA 1.1.1.0[110/193] via 34.1.1.3, 00:03:17, Serial1/3
2.00.0/32 is subnetted, 1 subnets

OIA 2222][110/129] via 34.1.1.3, 00:03:17, Serial1/3
3.00.0/24 is subnetted, 1 subnets

OTIA 3.33.0[110/65] via 34.1.1.3,00:03:27, Serial1/3
4.00.0/24 is subnetted, 1 subnets

C 4.4.4.0 is directly connected, Loophack0
23.0.0.0/24 is subnetted, 1 subnets

OIA 23.1.1.0[110/128] via 34.1.1.3, 00:03: 27, Seriall/3
12.0.0.0/24 is subnetted, 1 subnets

OTA 12.1.1.0[110/192] via 34.1.1.3, 00:03: 17, Seriall/3

LAB12: OSPF costf&k

(EEEEEE

3.3.3.0/24

1 115 25 OSPF COST 1] L% i OSPF ) %42 {5i% . OSPF COST& I 45 =Ff
1.

1B o5 1y
$10 Fip ospf cost 4

S22 % auto-cost reference-bandwidth ref-bw



1ER121£3.3.3.0 M 24 L R2 21X

P
fit B OSPF4A= B M 2% & & i, D IRA W

RIMEFE DL AHE D HiEFIARS, R BIX 4 A2 COST i fik
R IEPR2%)IAR3, COST 129 (64+64+1)
0 3.3.3.0 [110/129] via 12.1.1.2, 00:00:00, Serial1/2

| R1#ship ramte
Gateway of last resort is not set

1.00.0/24 is subnetted, 1 subnets

C 1.1.1.0 is directly connected, Loopback0
3.00.0/24 is subnetted, 1 subnets

0 333.0][110/11] via 13.1.1.3, 00:00:09, Ethernet0/0
23.0.0.0/24 is subnetted, 1 subnets

0O 23.1.1.0 [110/66] wia 12.1.1.2, 00:00:09, Serial1/2
12.0.0.0/24 is subnetted, 1 subnets

C 12.1.1.0is directly connected, Seriall/2
13.0.0.0/24 is subnetted, 1 subnets

C 13.1.1.0 is directly connected, Ethernet0/0

& COST

R1

interface Seriall/2
ip address 12.1.1.1 255.255.255.0
ip ospf cost 1

R2

interface Seriall/2



ip address 23.1.1.2 255.255.255.0
ip ospf cost 1
PR A BRI %

CAIERLTR2EIA3. 3. 3. 0, cost A3
TEAT FH tracerouteffiih i 7 42§ M FRAT 1A EE I B A AE 1)

| Rl#shmw ip ramte
Gateway of last resort is not set

1.00.0/24 is subnetted, 1 subnets

C 1.1.1.0 is directly connected, Loopback0
3.00.0/24 is subnetted, 1 subnets

0 3330]110/3] vial12.1.1.2, 00:01:36, Seriall/2
23.0.0.0/24 is subnetted, 1 subnets

0O 23.1.1.0[110/2] via 12.1.1.2, 00:01:36, Seriall/2
12.0.0.0/24 is subnetted, 1 subnets

C 12.1.1.0is directly connected, Seriall/2
13.0.0.0/24 is subnetted, 1 subnets

0 13.1.1.0 [110/12] via 12.1.1.2, 00:01:36, Seriall/2

Rl1#traceroute 3.3.3.3

Type escape sequence to abort.

Tracing the route to 3.3.3.3
1 12.1.1.2 108 msec 64 msec 104 msec
2 23.1.1.3 136 msec 76 msec *



LAB13: OSPF 71 AERIAEE

R2 ABR HH #% 7] R3H% HH 7 & BRI % £
fic B
R2

router ospf 1
router-id 2.2.2.2
default-information originate

ip route 0.0.0.0 0.0.0.0 NullO

5 MOk
router ospf 1
router-id 2.2.2.2
default-information originate always

R I\ always S8 iR 2 5, AN T EAE T TS BROA

A

Area 23



R3#sh ip route

Gateway of last resort1523.1.1.2 to network 0.0.00

34.0.0.0/24 is subnetted, 1 subnets

C 34.1.1.0is directly connected, Seriall/2
1.0.0.0/24 is subnetted, 1 subnets

0O 1.1.1.0 [110/129] via 23.1.1.2,00:03:48, Serial1/3
3.00.0/24 15 subnetted, 1 subnets

C 3.3.3.01is directly connected, Loopback(
23.0.0.0/24 is subnetted, 1 subnets

C 23.1.1.0is directly connected, Seriall/3
12.0.0.0/24 is subnetted, 1 subnets

0O 12.1.1.0 [110/128] via 23.1.1.2, 00:03:48, Serial1/3
13.0.0.0/24 iz subretted, 1 suhnets

C 13.1.1.0is directly connected, Ethernet(0/0

O0*E20.0.0.0/0 [110/1] via 23.1.1.2, 00: 00:00, Seriall/3
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.

A LK
RIP FIETGRP B3 H A AR (I € ZEUIAf i iEmetric, WERAIREmetricll A FAATRE 2 K

Table 11-7  Diefiuit Meivics and Roure Mefic Tipes in [GP Route Redismbunicn

KEY | IGP into Which Routes Are Default

POINT | Redistributed Metric Default (and Possible) Metric Types
RIF None BIP has mo concapt of extenal zontss
EIGR® None External
CSPF 201 E2 (El or EZ)
I8 I L1{LL, L2 LLL2, or externzl]

* (5P msz: cosr 20wlen redesmoubng from an 1GP, and cost 1 whea recrstazuning from BGP.

.
il 4n .
Router eigrp 1
Redistribute rip — T &AW
Router eigrp 1
Redistribute rip metric 10000 100 255 1 1500 ZEHH#f{E Emetric



LABl:rip Fleigrpi kA

Rip AHOSPFZ [AIAER2AMON n) L R AT, REMS FLAH - > 20X 7 2%
Pt & .
R2
router ospf 1
router—id 2.2.2.2
log—adjacency—changes
redistribute rip subnets
network 12.1.1.2 0.0.0.0 area 0
router rip
version 2
redistribute ospf 1 metric 1
network 23.0.0.0
no auto—summary

AR

redistribute rip subknets

HripM B OEEAIOSPF FM2ESH ., Subnet s
fir < 0 LATE tRRIP P 85 o0 5 2351 M BR B BERS

ERE A .




WL 2

4 gL, 5% A5 20SPFIY % Hmetric ERIAZ 20

Rl#tshow ip route

Gateway of last resort is not set

1.0.0.0/24 is subnetted, 1 subnets

C 1.1.1.0 is directly connected, Loopback(
3.0.0.0/24 is subnetted, 1 subnets

OFE2 3.3.3.0[110/20] via 12.1.1.2, 00:08:44, Serial1/2
23.0.0.0/24 is subnetted, 1 subnets

OFE2 23.1.1.0[110/20] via 12.1.1.2, 00:08:44, Seriall2
12.0.0.0/24 18 subnetied, 1 subners

C 12.1.1.0 is directly connected, Seriall/2

R3#tshow ip route

Gateway of last resort is not set

1.0.0.0/24 is subnetted, 1 subnets

R 1.1.1.0 [120/1] via 23.1.1.2, 00:00:04, Seriall/3
3.0.0.0:/24 is subneited, 1 subnets

C 3.3.3.0 is directly connected, Loopback(
23.0.0.0/24 is subnetted, 1 subnets

C 23.1.1.0 is directly connected, Seriall/3
12.0.0.0/24 1s subnetied, 1 subneis

R 12.1.1.0 [120/1] via 23.1.1.2, 00:00: 04, Seriall’3



LAB2: eigrpflOSPFH & AT

ETGRP FNOSPF 2 [HJZER2AMON ) 5 A A, BEAS LLAH: ) B 7 B i
[IANER
R2

router eigrp 1
redistribute ospf 1 metric 10000 100 255 1 1500

network 23.1.1.0 0.0.0. 255
no auto—summary

router ospf 1
router—id 2.2.2.2
log—adjacency—changes
redistribute eigrp 1 subnets
network 12.1.1.2 0.0.0.0 area 0

WV ¢



Rl#tshow ip route

Gateway of last resort is not set

1.0.0.0:24 is subnetted, 1 subnets

C 1.1.1.0 is directly connected, Loopback(
3.0.0.024 is subnetted, 1 subnets

OFE2 3.3.3.0[110/20] via 12.1.1.2, 00:08:44, Serial1/2
23.0.0.0/24 is subnetted, 1 subnets

OFE2 23.1.1.0[110/20] via 12.1.1.2, 00:08:44, Seriall2
12.0.0.0/24 1s subnetted, 1 subneis

C 12.1.1.0 is directly connected, Seriall/2

E3#izshow 1p route

1.0.0.0:/24 is subnetted, 1 subnets
DEX 1.1.1.0 [170/2195456] via 23.1.1.2, 00:01:13, Seriall/3
3.0.0.0:2 4 is subnetted, 1 subnets
C 3.3.3.0 is directly connected, Loopback(
23.0.0.0/24 is subnetted, 1 subnets
C 23.1.1.0 is directly connected, Serial1/3
12.0.0.0/24 is subnetted, 1 subnets
DEX 12.1.1.0 [170/2195456] via 23.1.1.2, 00:01:13, Seriall’'3

TERM%%: EIGRP AN ) 1%t LADEX 7, I HERA S HIIE 2942170,



LAB3: H AT VEM H— i Hdistribute-list

RISV ES th B Rk Ak . R3F ARVFA S0 hF R Ak
[
R2
router ospf 1

router—id 2.2.2.2
log—adjacency—changes
redistribute rip subnets
network 12.1.1.2 0.0.0.0 area 0
router rip

redistribute ospf 1 metric 1
network 23.0.0.0
T ST ORI AT Il 2 AR 2 B

ok RO

R2

access—list 1 permit 3.3.0.0 0.0.254.0
access—list 2 permit 1.1.1.0 0.0.254.0
router ospf 1

distribute—list 1 out rip



router rip
distribute—list 2 out Seriall/2

WETE

R BIR TP K ) 48 450 % £

Rl#ishow 1p route

1.0.0.0:/24 is subnetied, 4 subnets

C 1.1.1.0 is directly connected, Loopback0

C 1.1.2.0 is directly connected, Loopbackl

C 1.1.3.0 is directly connected, Loopback3

C 1.1.4.0 is directly connected, Loopback4
3.0.0.0:2 4 is subnetted, 2 subnets

OE2 3.32.0[110/20] via 12.1.1.2, 00:11:39, Seriall’2

OE2 3.3.4.0[110/20] via 12.1.1.2, 00:11:39, Seriall’2
12.0.0.0/24 is subnetted, 1 subnets

C 12.1.1.0 is directly connected, Serial1/2

E3#ishow 1p route

1.0.0.0:/24 is subnetied, 2 subnets
R 1.1.1.0 [120/1] via 23.1.1.2, 00: 00:01, Seriall’3
R 1.1.3.0 [120/1] via 23.1.1.2, 00: 00:01, Seriall’3
3.0.0.0:2 4 is subnetted, 4 subnets
3.3.1.0 is directly connected, Loopback2
3.3.2.0 is directly connected, Loopbackl
3.3.3.0 is directly connected, Loopback(
3.3.4.0 is directly connected, Loopback3
23.0.0.0/24 is subnetted, 1 subnets
C 23.1.1.0 is directly connected, Serial1/3

o T 0
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7EE: distribute-list access-list-name out (interface)----i% iy 2 7EE BRI M (OSPF,ISIS)
RANERIERN, BV EAREBHIELSAR M A% #ERCIRAS B out J7 1) LA ER P KA T3k
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LAB4: HRATILPERHE B —ff Froute—map

i K s

RISV th B R AR . R3S AVFAT £l i F R Ak

T

Be & A T 2 R 7k — PR route-map B 4ad e, i 4h— AN &l FACLAHH 4

¥4E, route—mapitpermit.

access—list 1 permit 3.3.0.0 0.0.254.0
route—map A deny 10

match ip address 1

route—map A permit 20

router ospf 1

redistribute rip subnets route—map A

access—list 2 deny 1.1.0.0 0.0.254.0
access—list 2 permit any



route—map B permit 10

match ip address 2

router rip

redistribute ospf 1 metric 1 route—map B

VE R RO

1.

At deny any RS &A%, BT LA LB FEATIMA T —4%route-map A permit 20, H
[ e ffmatch, st Epermit anyff) 5 o

LABS: EEARAT LB fH—1d ] tag

YEFTAGIH MY . RIPV2,EIGRP,1S-1S,0SPF,BGP /4~ i TAGHMYL: RIPVL,IGRP

ZER2/R3 EAMCS a B R AT, R2451. 1. 1. 012, 0% 14T ETAG 10, ZER3XIHEET-TAG 10/ thikAT

HAPLE
R2

23.1.1.0/24

1.1.1.0/24
1.1.2.0/24
1.1.3.0/24



router eigrp 1
redistribute ospf 1 metric 10000 100 255 1 1500

router ospf 1

redistribute eigrp 1 subnets
R3

router ospf 1

redistribute rip subnets
router rip

redistribute ospf 1 metric 1

FAARASE 75 57 >3 21 H R AT I KA 6

TER225 % HHT TAG
access—1list 1 permit 1.1.1.0 0.0.0. 255
access—1list 1 permit 1.1.2.0 0.0.0.255

route—map TAG permit 10

' Rd#show ip route
Gatevray of last resort is not set

34.0.0.0/24 is subnetied, 1 subnets
C 34.1.1.0 1s directly connected, Seriall/3
1.0.0.0:/24 is subnetied, 4 subnets
R 1.1.1.0 [120/1] via 34.1.1.3, 00:00:20, Scrial1/3
R 1.1.2.0 [120/1] via 34.1.1.3, 00:00:20, Seriall/3
R 1.1.3.0 [120/1] via 34.1.1.3, 00:00:20, Seriall/3
R 1.1.4.0 [120/1] via 34.1.1.3, 00:00:20, Seriall’3
23.0.0.0/24 is subnetted, 1 subnets
R 23.1.1.0 [120/1] via 34.1.1.3, 00:00: 20, Seriall’/3
12.0.0.0/24 is subnetted, 1 subnets
R 12.1.1.0 [120/1] via 34.1.1.3, 00:00: 21, Seriall/3



match ip address 1

set tag 100
route—map TAG permit 20
router ospf 1
redistribute eigrp 1 subnets route—map TAG

R3AA A UL EIFT TAGHIAE &

R3FET-TAGHEAT I )k

R34 show ip route 1L.1.1.0
Routing entry for 1.1.1.0/24
EKnown via "ospf 1", distance 110, metric 20
Tag 100, type extern 2, forward metric 64
Redistributing via rip
Advertised by rip metric 1
Last update from 23.1.1.2 on Serial '3, 00:13:11 ago
Routing Descriptor Blocks:
*23.1.1.2, from 2.2.2.2, 00:13:11 ago, via Seriall/3
Route metric is 20, traffic share count is 1
Route tag 100

router rip

redistribute ospf 1 metric 1 route—map TAG
route—map TAG deny 10

match tag 100

route—map TAG permit 20

FFVARA R B h A D -



| Rd#show ip route
Gateway of last resort is not set

34.0.0.0/24 is subnetied, 1 subnets
C 34.1.1.0 is directly connected, Seriall/3

| L0.0.0/24 is subnetted, 2 subnets

R 1.1.3.0 [120/1] via 34.1.1.3, 00:00:04, Seriall/3

hR 1.1.4.0 [120/1] via 34.1.1.3, 00:00:04, Seriall’3
23.0.0.0/24 is subnetted, 1 subnets

R 23.1.1.0 [120/1] via 34.1.1.3, 00:00: 04, Seriall/3
12.0.0.0/24 is subnetted, 1 subnets

R 12.1.1.0 [120/1] via 34.1.1.3, 00:00: 04, Seriall’3

LY

LAB6: H AL ILIERE HH — i Fprefix—1ist (HIZ415%)

12.1.1.0/24

1.1.1.0/24
1.1.2.0/25
1.1.3.0/26
1.1.4.0/127

G
RIS AU T4 1 LUAR S HOACLBERE RN 2, T DU BSL— B A 0 2 K 5
RTERAIH, AER T R AT AR e, H A S ANT, R R,



T AN e

UCTC A/ 2245 FF 4h B <=2547 45 AR 11 4% th

BLE
R2
ip prefix-list cisco permit 1.1.1.0/22 le 25

leff) & X2 <=1 L

gelP &5 e >=ME

router ospf 1

redistribute eigrp 1 subnets route—map prefix
route—map prefix permit 10

match ip address prefix—list cisco

R3S HH

R3#
| R3#show ip route

Gateway of last resort is not set

34.0.0.0/24 is subnetted, 1 subnets
C 34.1.1.0 is directly connected, Seriall/2
1.0.0.0/8 is variably subnetted, 2 subnets, 2 masks
OF2 1.1.1.0/24 [110:20] via 23.1.1.2, 00:00:13, Seriall/3
OFE2 1.1.2.0/23 [110/20] via 23.1.1.2, 00:00:13, Seriall/3
23.0.0.0/24 is subnetted, 1 subnets
C 23.1.1.0 is directly connected, Seriall/3



LAB7: &MU PRER 2

2 A T B 2

P B B 3 2 S R 1 B2 T P — M AT, 24 22 4 B 3 EL BIVSUAS 7 0B 4 T
SO0 156 2 e T — AN B8

T AT SR O X ) ) T A1 5 7 A R, B VDR K A2 P )T, 3K ) SR AN T A
SR A 50 R PR B o SR

SHA [ S EIAD A T

Route Source Default Distance

Connected interface 0
Static route 1
EIGRP summary route 5
External BGP 20
Internal EIGRP 90
IGRP 100
OSPF 110
1S-1S 115
RIPv1, RIPvZ 120
External EIGRP 170
Internal BGP 200
Unknown 255




12.1.1.0/24

R1

\a

14,1,1,0/24 OSPF

R3(config)#router rip
R3(config-router)#redistribute ospf 1 metric 1

R3(config-router)#router ospf 1
R3(config-router)#redistribute rip subnets

W

23.1.1.0/24

R3 RAAHXN 1]
TR AT, X
B, @
PE R AT S IR
PR AE I 1)
L

[LWEE
R4(config)#route
rrip
R4(config-router)
#redistribute ospf
1 netric 1
R4(config-router)
#router ospf 1
R4(config-router)
#redistribute rip
subnets



RAPK I K PL, 35.1.1.0F15.5. 5. OMZRIEFE T — K IALER1E

{Ra#show Ip route

35.0.00/24 is subnetted, 1 subnets

0OE2 35.1.1.0][1 1[];’2[]1 via 14.1.1.1, 00:26:41, Serial1,/0
5.0.0.0/24 is subnetted, 1 subnets

0OE2 5.5.5.0[110/20]via14.1.1.1, 00:26:41, Seriall /0
23.0.00/24 is subnetted, 1 subnets

1O 23.1.10[110/192] via 14.1.1.1, 00:26:41, Serial1/0
12.0.00/24 is subnetted, 1 subrets

O 121.10[110/128] via 14.1.1.1, 00:26:41, Serial1/0
14.0.00/24 is subretted, 1 subrets

C 14.1.1.0is directly connected, Serial1/0
45.0.0.0/24 is subnetted, 1 subnefs

4

45.1.1.0 s directly connected, Serial1/1

IR T ABAD, AW P& R OSPFIFIAD A 125, KJRIP AD

R3

access-list 1 permit 5.5.5.0
access-list 1 permit 45.1.1.0

router ospf 1
distance 125 0.0.0.0 255.255.255.255 1
R4
access-list 1 permit 5.5.5.0
access-list 1 permit 35.1.1.0

router ospf 1
distance 125 0.0.0.0 255.255.255.255 1

FRIR AT AR /RANT I 3R A& I FERIPEIL H by M 4%



R3#shaow ip route
Gateway of last resort is not set

35.0.0.0/24 is subnetted, 1 subnets

C 35.1.1.0 iz dirvectly connected, Seriall/0
5.0.0.0/24 is subnetted, 1 subnets

'R 555.0[120/1] via35.1.1.5, 00:00:10, Seriall/0
23.0.0.0/24 is subnetted, 1 subnets

C 23.1.1.0 is directly connected, Seriall/3
12.0.0.0/24 iz subnetied, 1 subnets

0 12.1.1.0 [110/128] wia 23.1.1.2, 00:05:51, Seriall/3
14.0.0.0/24 is subnetted, 1 subnets

0O 14.1.1.0 [110/192] via 23.1.1.2, 00:05:51, Seriall/3
45.0.0.0/24 is subnetted, 1 subnets

n 45.1.1.0 [120/1] via 35.1.1.5, 00:00:10, Seriall/0

Rd#shaw ip route
Gateway of last resort is not set

35.0.0.0/24 is subnetted, 1 subnets

R 351.1.0 [120/1] via 45.1.1.5,00:00:10, Seriall/2
5.0.0.0/24 is subnetted, 1 subnets

R 555.0[120/1] viad5.1.1.5, 00:00:10, Seriall/2
23.0.0.0/24 is subnetted, 1 subnets

0 231.1.0[110/192] wia 14.1.1.1, 00:05:47, Seriall/0
12.0.0.0/24 iz subnetied, 1 subnets

0 12.1.1.0 [110/128] via 14.1.1.1, 00:05:47, Serial1/0
14.0.0.0/24 is subnetted, 1 subnets

C 14.1.1.0 is directly connected, Seriall/0
45.0.0.0/24 is subnetted, 1 subnets

C 45.1.1.0 is directly connected, Seriall/2



LABS:PBR (HEm&E&H1)

----- il"".."o
............ 12110;24 333.0/24
23.1.1.024
1.1.10/24
21.1.1.0/24
30.1.1.0/24

lllllll
.......
LAY
............... o
---------
------

K
HiYPBRiE3.3.3.0971011.1.1.0:E R1-R2Z [a] i 4T HE 2%
30.1.1.0%i [al1.1.1.0 R1-R22 8] LA K #E %

FEARNCE
REE B HAEAT AN TGP, A T IR 5 (3 A = PUOK M BEAN & 5 3E TGP,
Bt tracerroute H RSN MR, ASEAGEHR D (12.1.1.0)

.RS#traceruute 1.1.1.1 source 3.3.3.3

Type escape sequence to abort.
Tracing the route to 1.1.1.1

123.1.1.2 96 msec S0 msec 112 msec
2 12.1.1.1 92 msec 128 msec *

R2MPBREZHL Lk 755k
access—list 100 permit ip 3.3.3.0 0.0.0.255 1.1.1.0 0.0.0. 255
access—list 101 permit ip 30.1.1.0 0.0.0.255 1.1.1.0 0.0.0. 255



route—map A permit 10

match ip address 100

set ip next-hop 12.1.1.1
route—map A permit 20

match ip address 101

set ip next-hop 21.1.1.1
interface Seriall/2

ip address 23.1.1.2 255.255.255.0
ip policy route—map A

I
PR, BRATARBIIET-30. 1. 1. 35 1. 1. 1. IR &R E (21.1.1.0) 3k

FHdebug fllshowtiy & & &

Ri3#raceroute 1.1.1.1 source 30.1.1.3

Ty¥pe escape sequence to abort.
Tracing the route to 1.1.1.1

123.1.1.2 30 msec 68 msec 88 msec
221.1.1.1 24 msec 108 msec *

Rifraceroute 1.1.1.1 source 3.3.3.3

Type escape sequence to abort.
Tracing the route to 1.1.1.1

123.1.1.2 64 msec 84 msec 76 msec
2 12.1.1.1 68 msec 124 msec *



R2#debug ip policy

Policy routing debugging is on

R2#

*Mar 100:30:29.107: IP: 5=3.3.3.3 (Seriall/2), d=1.1.1.1, len 100, FIB policy
match

*Mar 100:30:29.107: ITP: s=3.3.3.3 (Seriall/2), d=1.1.1.1, g=12.1.1.1, len 100,
FIB policy routed

*Mar 100:30:29.247: IP: s=3.3.3.3 (Seriall/2), d=1.1.1.1, len 100, FIB policy
R2#

R2#

*Mar 100:30:36.795: ITP: s=30.1.1.3 (Seriall/2), d=1.1.1.1, len 100, FIB policy
match

*Mar 100:30:36.795: IP: s=30.1.1.3 (Seriall/2), d=1.1.1.1, g=21.1.1.1, len 100,
FIB policy routed

100, FIE policy match

*Mar 100:30:37.215: IP: s=30.1.1.3 (Seriall/2), d=1.1.1.1, g=21.1.1.1, len 100,
FIE policy routed

R2 #show route-map
route-map A, permit, sequence 10
Match clauses:
ip address (access-lists): 100
Set clauses:
ip next-hop 12.1.1.1
Policy routing matches: 8 packets, 616 bytes
route-map A, permit, sequence 20
Match clauses:
ip address (access-listg): 101
~et clauses:
ip next-hop 21.1.1.1
Policy routing matches: 8 packets, 616 bytes



LAB9: 1P SLAN FHiA %

12.1.1.0{24 23.1.1.0/24

(EUER7EE

B R EAT RS B, RLIES SO0 T U5 RIR3, AR RIFIR2 2 [H) 153 B B DOWN s A DA 46t
7o B RS SRR A E B UDOWN, 40 R332 IDOWN T o RUIX I AN FIIE K o B LB IF 52
R TSR IRATAT LT TP SLABEARSZH

IR

ip sla monitor 123

type echo protocol iplcmpEcho 23.1.1.3 source-ipaddr 12.1.1.1

frequency 10
ip sla monitor schedule 123 life forever start-time now

track 1 rtr 123 reachability

ip route 23.1.1.0 255.255.255.0 12.1.1.2 track 1
ip route 23.1.1.0 255.255.255.0 12.1.1.2



BGP 77 fi

LLAB1 :Basic EBGPi{Z:

7

A5 Fl

g

1ER1, R27 ] # ST EBGPI%H%, R1fFIBGP Router—1ID 1.1.1.1 , R2[¥BGP

Lol
10.1.1.1/24

AS 100

e

10.1.12.0/24

Lol
10.1.2.1/24

AS 200

A

Router—ID 2.2.2.2 .R1. R2E A5 H I 1oopback% 45 %) /7 .

L=
R1

router bgp 100

no synchronization

bgp router—-id 1.1.1.1
bgp log—neighbor—changes

network 10.1.1.0 mask 255.255.255.0 ‘&4 H 0B
Jic B EBGPRRJE, 417 72 X 7 [IIAS 4200

neighbor 10.1.12.2 remote—as 200
no auto—summary

R2

router bgp 200

no synchronization

bgp router—id 2.2.2.2



bgp log—neighbor—changes
network 10. 1. 2.0 mask 255.255.255.0
neighbor 10.1.12.1 remote—as 100

no auto—summary
i EBCPAR & ek, W LM M ik & E
H—F: show ip bgp summary, fajEJ7{H@

. show ip bgp neighbor x.x.x.x

ffIIABGP states&{5 testablished

Rléshow ip hgp summ ary

BGP router identifier 1.1.1.1, local AS number 100

BGP tahle version is 3, main routing tahls version 3

2 network entries using 234 hytes of memory

2 path entries using 104 bytes of memory

3/2 BGP path/hestpath attribute entries using 372 hytes of memory
1 BGP AS-PATH entries using 24 hytes of memory

0 BGP routemap cache entries using 0 hytes of memory
0 BGP filter-list cache entries using 0 hytas of memory
BGP using 734 total hytes of memory

BGP activity 3/1 prefixes, 3/1 paths, scan inter val 60 secs

Neighhor VYV  AS MsgRevd MsgSent ThlVer Inf) Out) UpDown StatePfxRed
121.1.2 4 200 T 3 0 000:03:03 1

Rl#show ip bgp neighbors 12.1.1.2
BGP neighhor is 12.1.1.2, remote AS 200, external link
BGP version 4, remoterouter 1D 2.2.2.2
BGP state = Established, up for 00:04;59
Last read 00:00: 59, last write 00:00:59, hold time is 180, keepalive interval is 60 seconds
Neighbor capabilities:
Route refresh: advertised and received(old & new)
Address family IPvd Unicast: advertised and received



B BGPE%

| Rl#show ip hgp
{ BGP table version is 3, local router IDi1s1.1.1.1

Status codes: s suppressed, d damped, h history, * valid, = best, i - internal,

r RIE-failure, 5 Stale
Origin codes: i- IGP, e-EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*»10.1.1.0/24  0.0.0.0 0 42768 1
*»10.12.024 12.1.1.2 0 02001

LAB2:EBGP ML ERRE

KIEBGP AS-PATHFRB FAHLE], WIZER EYS ) i tHR3 L 5 7] LLIE 2 5

Fpl . X B R A A R ARS, i ER3FEL TR2[Fupdate?

8 . s -
A N

AS 100

R3

EBGPRFIAHLE: as—path , 2 HKIBCGPEE HH P AL 541 H CIAS S
fic &




R1

router bgp 100

no synchronization

bgp router—id 1.1.1.1

bgp log—neighbor—changes

network 10.1.1.0 mask 255.255.255.0
neighbor 12.1.1.2 remote—as 200

no auto—summary

R2
router bgp 200

no synchronization

bgp router—-id 2.2.2.2

bgp log—neighbor—changes

network 10. 1. 2.0 mask 255.255.255.0
neighbor 12.1.1.1 remote—as 100
neighbor 23.1.1.3 remote—as 100

no auto—summary

R3

router bgp 100

no synchronization

bgp router—id 3.3.3.3

bgp log—neighbor—changes

network 10. 1. 3.0 mask 255.255.255.0
neighbor 23.1.1.2 remote—as 200

no auto—summary
WSR3 R JE U BIR1 %



| R3#show ip bgp
| BGP table version is 3, local router IDi5s3.3.3.3

Status codes: s suppressed, d damped, h history, * valid, = best, i - internal,
r RIB-failure, § Stale

Origin codes: i- IGP, e-EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*»10.1.2.0/24  23.1.1.2 0 02001
*»10.1.3.0/24  0.0.0.0 0 327681

LAB3:Next—hop )& i %

AS 100

Laol:
10.1.1.1/24




R1, R2Z [A[IZ4TEBGP, R2, R3Z [HJiz 4T IBGP, R HIEM LS, ER3_LAHH show ip bgpMEix
SEE S ——Bk.
VNI
R1
router bgp 100
no synchronization
bgp router—id 1.1.1.1
bgp log—neighbor—changes
network 10.1.1.0 mask 255.255.255.0
neighbor 12.1.1.2 remote—as 200
no auto—summary

R2
router bgp 200

no synchronization

bgp router—-id 2.2.2.2

bgp log—neighbor—changes

network 10. 1. 2.0 mask 255.255.255.0
neighbor 12.1.1.1 remote—as 100
neighbor 23.1.1.3 remote—as 200

no auto—summary

R3

router bgp 200

no synchronization

bgp router—id 3.3.3.3

bgp log—neighbor—changes

network 10. 1. 3.0 mask 255.255.255.0
neighbor 23.1.1.2 remote—as 200



no auto—summary

TEEMEAIRINEIFIRL B N —BkZR1AYIP,

R3#show ip bgp
BGP table version is 1, local router IDi5s3.3.33

Status codes: s suppressed, d damped, h history, * valid, = best, i - internal,
r RIB-failure, 5 Stale
Origin codes: 1- IGP, e- EGP, 7 - incomplete

Network Next Hop MMetric LocPrf Weight Path
*il01.1.0/24 12.1.1.1 0 100 0100i
AR LSRR R

R3d#show ip route

Gateway of last resort is not set

23.0.0.0/24 is subnetted, 1 subnets

C 23.1.1.0 is directly connected, Seriall/3
10.0.0.0/24 is subnetted, 1 subnets
C 10.1.3.0 is directly connected, Loophack0



TEWLEZR3 BGPS H 3

R3M R P AR B H (12, 1.1.0), FrAUE A X & 2 ANl ak i o

| R3#show ip bgp 10.1.1.0:24
BGP routing table entry for 10.1.1.0/24, version 0

Paths: (1 available, no heast path)
Mot advertised to any peer
100

12.1.1.1 {inaccessible) from 23.1.1.2 (2.2.2.2)
{Origin IGP, metric 0, localpref 100, valid, internal

RV
1.

t—hop—sel AL % H 1~ — Bk

RPN
e

TRE BT HERE K K AEBGP I L S bh 25 b P 5B IBGPAR fi fiftnex t—hop—sel f
R2BC B next—hop-self

router bgp 200
neighbor 23.1.1.3 next—hop-self

FHRAERSILEE B2 i n] ik



| R3d#show ip bgp
| BGP table version is 2, local router ID is 3.3.3.3
Statuscodes: s suppressed, d damped, h history, * valid, = hest,i-
| internal,
r RIE-failure, & Stale
Origin codes: i- IGP. e- EGP, ? - incomplete

Network NextHop Metric LocPrf Weight Path
*=»i10.1.1.0/24  23.1.1.2 0 100 01001

f—@;@%ﬂa TR2M9IP23. 1. 1. 2, BLIPFIR3 /& Hi&ER %, BRI,

LAB4: 14 F1oopback% 14 7 BGPE 1%

AS 100

Lal:
10.1.1.1/24




R2, R3Z 114 F 1oopback04% I & 37 IBGPIEHE, R1, R2Z[H] FH1oopback0+% [ ## v/ EBGP %%

fit & .
R1
router bgp 100

no synchronization

bgp log—neighbor—changes

network 10.1.1.0 mask 255.255.255.0

neighbor 2.2.2.2 remote—as 200

neighbor 2.2.2.2 ebgp—multihop 255 EBGP A0 L i 2 Bk
neighbor 2.2.2.2 update—-source LoopbackO  $5 %€ 58 #rii 14 1 4E 1oopback
no auto—summary

ip route 2.2.2.0 255.255.255.0 12.1.1.2 fic & FIiAR2 1 oopback 042 1 4% H1

R2

router rip  R2/R3MYIBGPZ [AIE HRIPYMN, LAERENS FAHA: >) 2 1oopback$ i H
version 2

network 2.0.0.0

network 23.0.0.0

no auto—summary

router bgp 200

no synchronization

bgp log—neighbor—changes
neighbor 1.1.1.1 remote—as 100

neighbor 1.1.1.1 ebgp—multihop 255
neighbor 1.1.1.1 update—source Loopback0
neighbor 3.3.3.3 remote—as 200



neighbor 3. 3. 3.3 update—source Loopback0
neighbor 3. 3. 3.3 next—hop—self

no auto—summary

ip route 1.1.1.0 255.255.255.0 12.1.1.1

R3
router rip
version 2
network 3.0.0.0
network 23.0.0.0
no auto—summary
router bgp 200
no synchronization
bgp router—id 3.3.3.3
bgp log—neighbor—changes
network 10. 1. 3.0 mask 255.255.255.0
neighbor 2.2.2.2 remote—as 200
neighbor 2.2.2.2 update—source Loopback0
no auto—summary

VT T

M Toopbackz M i N AR it i L7 731 FH A1 J 8] 1) 2 26 s S BT AR o

EBGPZA{ £ 4 ebgp-mulihop number , BAHLETN T, EBGPALE /& HEEHIE,
W AE i loopback, 7575 W 12 1 1F BI5A X RE 2 /0 75 22 2k

WV e



| Rl#show ip bgp
{ BGP table version is 3, local router ID is 10.1.1.1
Ntatuscodes: s suppressed, d damped, h history, * valid, = best,i-
| internal,
r RIB-failure, § Stale
Origin codes: i- IGP. e- EGP, 7 - incomplete

Network Next Hop Metric LocPrf Weight Path
*=10.1.1.0/24  0.0.0.0 0 32768 1
*>10.1.3.0/24 2222 0200 i

g ™

LAB5: bgp [l 20 56

12 JEBGP A 25 ) 2

a0 G 2 AOE I BGP MY 2E ]
BT AR 2% % i, 0 b
FEA AT AHIGPs % &
L IRAE AR,

Lol: 1R % b 28 38 e BGP K H P il 2
WELdist SIF RS b, [T, A IGPs
Hp ) B R R E W0
SE AR

AS 100




BGPAN FR VA A [R5 () 2% £h e i 25 2 IR EBGP X 45448
R BGPEIE RN E —ANERIARJEYE, 7E10S 12, 2LLJEBGPER A ML I T [H]25 K )
R2, R3Z (A AT HERIIGP, R23E I H#BGPS | AFIIGP, MM ikR352/&BGP[FI2E, 7FER3_Lshow ip bgp
FER (BB AR .
Pt & .
R1
router bgp 100

no synchronization

bgp log—neighbor—changes

network 10.1.1.0 mask 255.255.255.0

neighbor 12.1.1.2 remote—as 200

no auto—summary
R2
router bgp 200

synchronization JTJ3BGP[q]

bgp log—neighbor—changes

neighbor 12.1.1.1 remote—as 100

neighbor 23.1.1.3 remote—as 200

neighbor 23.1.1.3 next—hop—self

no auto—summary
R3
router bgp 200

synchronization JTJ3BGP[q]>

bgp log—neighbor—changes
neighbor 23.1.1.2 remote—as 200



T HR3IBGPHE

R3#sh ip hegp

BGP table version is 1, local router ID is 23.1.1.3

Ntatus codes: s suppressed, d damped, b history, * valid, = best, i - internal,
r RIEfailure, 8 Stale

Origin codes: i- IGP, e- EGP, ? - incomplete

Network Next Hop Metric L ocPrf Weight Path
*il10.11.0/24 231.1.2 0 100 0100i

R3#show ip bgp 10.1.1.0
BGP routing tahle entry for 10.1.1.0/24, version 0

Paths: (1 availahle, no hest path)
Mot advertised to any peer
100

23.1.1.2 from 23.1.1.2 (23.1.12)
Origin IGP, metric 0, localpr ef 100, vahid, internal, not ssnchronized

BGP i I HLAE AR AE AR R ARZS

iR

FAI/ER2 BT R ATBGPHEIGP, ik IGPH%% 2] £10. 1. 1. 0¥ 1, 1:BGPREWS [P
R2

router rip

redistribute bgp 200 metric 1

FRRAERI B BGP A2 15 [F] 25

R3ésh ip begp 10.1.1.0

BGP routing table entry for 10.1.1.0/24, version 3

Paths: (1 available, hest #1, table Default-TP-Routing-T able, RIB-failure{17))
Flag: 0x820

Mot advertised to any peer
100

23112 from 23.1.1.2(23.1.12)
Origin IGP, metric 0, localpref 100, valid, internal, synchronized, best



LAB6: BGP Origin/g&MidL:

e Y
Lol Lol
10.1.1.1/24 10.1.2.1/24
Lod 10.1.12.0/24
AS 100 192.168.1.1/24 AR
\ oy

RIMILOT B 3250 25 BEBGP, LO2EE R ATHEBGP, M %<show ip bepfiyth i KR IFACHD

HEABGPH &A= 7 —FE HNetworkdy 21T, YEBGPM R o i GEJEME: 00,
Ty MR RAVEGPIRTTI, e iR Boshe QlJEtE: 1, /e M MNIGPaGH AP
P RATE RS, 2osh? Gt 2) .

Pt & .

R1
router bgp 100

no synchronization

bgp log—neighbor—changes

network 10.1.1.0 mask 255.255.255.0

redistribute connected route—map conn

neighbor 12.1.1.2 remote—as 200

no auto—summary

route—map conn permit 10

match interface Loopbackl

WV ¢



(RY#ship bap
| BGP table version is 3, local router ID is 23.1.1.2

Status codes: s suppressed, d damped, b history, * valid, = best, i - internal,
r RIEfailure, § Stale

Origin codes: 1- IGT, e- BGIY ? - incomplete

Networlk Next Hop Metric LocPrf Weight Path
*>10.1.1.0/24  12.1.1.1 0 01001
W=19216810  12.1.1.1 0 01007

LA B LS S EBCPiorigin @ YR 7m T R AT TGPIER K 7Ry ?

LAB7: BGP weightid%

it oK
s ™
AS 100
Loopback]
10.1.1.0/24
R2
M A
O
¢ g
2
T,
o
L AS 200 )

R3IMR1/R2E2 e 56 T-10. 1. 1. O thr, A FCISCO%F A HIA IR J& M e AR RS B AR I A IR 1 4
R weightfg@ME RAEAMA R, ASALHLATAEL)E

FEARNLE
36 I a8 20 I B I A IBGP, RIE £510. 1. 1. 0 BGPE&H »



EERSIAEA LML 4 42 FIIART 10. 1. 1. 0 4%

FE T RATEZIRMEIELS. 1. 1.1, Wik ER1F]E

R3#sh ip hep

BGP table version is 2, local router ID 15 23.1.1.3

Status codes: s suppressed, d damped, h history, * valid, = best, i - internal,
r RIB-failure, § Stale

Origin codes: 1- IGP, e- ECP, ? - incomplete

Network Next Hop Metric L ocPrf Weight Path
* 10.1.1.024 231.1.2 01001
* 13.1.1.1 0 0 100 i
& oweight gk

R3
router bgp 200
neighbor 23.1.1.2 route-map wei in

access-list 1 permit 10.1.1.0
route-map wei permit 10
match ip address 1
set weight 1

e JGcle ip bgp * ¥5ER— FBGP, 1EBGPELFr2% 2] Al sk

FHRBEBRIZE UL T BB AR L +%

R3#show ip hgp

BGP table version is 2, local router ID 15 23.1.1.3

Status codes: s suppressed, d damped, h history, * valid, = best, i - internal,
r RIB-failure, § Stale

Origin codes: 1- IGP, e- ECP, ? - incomplete

Network Next Hop Metric L ocPrf Weight Path
* 10.1.1.024 13111 0 01001
* 23.1.12 11001



LLAB8: BGP Local-preferenceiftis

AS 200

10.20.1.0/24

AS 100

R2

router bgp 200

no synchronization

bgp log—neighbor—changes

R4 M 24 TBGPAR Jiti #5 23 S FIR2
(P ehr, T A AR SE 2
SRR ) B AR i A2 R IR B
R AHVL S g e A
ASPI s

& YNIW
R1
router bgp 100
no synchronization
bgp log—neighbor—changes
neighbor 12.1.1.2
remote—as 200
neighbor 14.1.1.4
remote—as 100
neighbor 14.1.1.4
next—hop-self
no auto—summary



network 10.20. 1.0 mask 255.255.255.0
neighbor 12.1.1.1 remote—as 100
neighbor 23.1.1.3 remote—as 100
no auto—summary

R3

router bgp 100

no synchronization

bgp log—neighbor—changes
neighbor 23.1.1.2 remote—as 200
neighbor 34.1.1.4 remote—as 100
neighbor 34.1.1.4 next—hop-self
no auto—summary
R4
router bgp 100

no synchronization

bgp log—neighbor—changes
neighbor 14.1.1.1 remote—as 100
neighbor 34.1.1.3 remote—as 100
no auto—summary

FERAEF DUIEIE 4% 12

'Rd#sh ip hep
BGP table version is 3, local router ID 1s 34.1.1.4
Status codes: s suppressed, d damped, h history, * valid, = best, i - internal,
r RIB-failure, § Stale
Origin codes: 1- IGP, e- ECP, ? - incomplete

Network Next Hop Metric L ocPrf Weight Path
*»110.20.1.0/24 34.1.1.3 0 100 02001
*1i 14.1.1.1 0 100 0200i



A A HIAT S0 2% J& P e RA ) s 5
R1
access—list 1 permit 10.20.1.0
route—map local permit 10
match ip address 1
set local-preference 101
route—map local permit 20
router bgp 100
neighbor 14.1.1.4 route—map local out

FHRAERAE A -

| Rditsh ip hgp
BG P tahle version is 6, local router ID is 34.1.1.4
status codes: s suppressed, d damped, h history, * valid, = best, i - internal,
r RIB-failure, S Stale
Origin codes: i- IGP, e- EGP, 7 - incomplete

Network Next Hop Metric LocPrf Weight Path
*i10.20.1.0/24 34.1.1.3 0 100 0200i
o] 14.1.1.1 0_101 02003



LAB9: AS-Path prependifi:

R1F|Has—path prependfZWR3IIIER:, A HMIERAZIIARTIE 5 1) M B .
[IANER
1G4 1% 240 B IL AR MBGP . S IBAWE ., 5% FIRiNe S

BRAIE

HHEEZ A, R3MLER25ARL
R1Ad B as—path prepend

R1:
router bgp 100
neighbor 12.1.1.2 route-map AS-PATH out



access-list 1 permit 10.1.1.0
route-map AS-PATH permit 10
match ip address 1
set as-path prepend 500 600
TE%— FBGP#clear ip bgp * X & ER3MIE K

R3#show ip bep
BGP table version is 5, local router ID is 34.1.1.3

Status codes: s suppressed, d damped, h history, * valid, = hest, i - internal,
r RIBEfailure, § Stale

Origin codes: 1- IGP, e- ECP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
* 10.1.1.024 23.1.1.2 0200 100 500 600 i
*x 34.1.14 0300 100 i



LAB10: MEDiRZ:

4 2
AS 100
Loopback]
10.1.1.0/24
R2
- .
O
a N
(2
N,
>
L AS 200 .
R34 MR1/R2ERW F < F-10. 1. 1. Off) i rly, BORZERL/R2_ EVEEMED, SEMIR3 KL o
S YN
& I L S AR IBCP, SIBAN, % s
LoRTIo

T ARSI FEMR 4% B A% FITAR 9 2%

R1/R25E XMED

| R3#sh ip hgp
| BGP table version is 2, local router ID is 34.1.1.3
Ntatus codes: s suppressed, d damped, h history, * valid, > best, i - internal,
r RIBEfailure, § Stale
Origin codes: 1- IGP, e- ECP, ? - incomplete

MNetwork Next Hop Metric LocPrf Weight Path
* 10.1.1.024 231.1.2 01001
* 13.1.1.1 0 0100 i



R1
router bgp 100
neighbor 13.1.1.3 route—map med out
route—map med permit 10
set metric 10
R2
router bgp 100
neighbor 23.1.1.3 route—map med out
route—map med permit 10
set metric b

TER: MEDIEFRAE /M)

FHX B A R3NIBGPH

R3#show ip bgp

BGP table version is 3, local router ID is 34.1.1.3

Status codes: s suppressed, d damped, h history, * valid, = hest, i - internal,
r RIBEfailure, § Stale

Origin codes: 1- IGP, e- ECP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*=10.1.1.0/24  23.1.12 & 0 100 i
* 131.1.1 10 01001



LAB11: BGPiAiIF

; ™ ¢
AS 100 AR 200
E Rl 3 E R2 i
\_ - .
T :

R1/R22Z [4) fEBGP# fiineighbor passwordihilE, ORiER )24,
TR BGPES IR R B /2MED A IE 75 2

MR

neighbor 12.1. 1.2 password cisco

LAB12: BGPILAY i

LN
1. RIFMR2K %445 i, 10.10.0.0/24 ,10.10.1.0/24 , 10.10.2.0/24 , 10. 10. 3.0/24
R2 AT, RIMCEIBTA W AN RIS 2

L

' B
AS 100 AS 200
_% @y 3
R <
E¥N WK
R1

router bgp 100
no synchronization
bgp log—neighbor—changes
network 10.10.0.0 mask 255.255.255.0
network 10.10. 1.0 mask 255.255.255.0



network 10.10. 2.0 mask 255.255.255.0
network 10. 10. 3.0 mask 255.255.255.0
neighbor 12.1.1.2 remote—as 200

no auto—summary

R2

router bgp 200

no synchronization

bgp log—neighbor—changes

neighbor 12.1.1.1 remote—as 100
neighbor 23.1.1.3 remote—as 200
neighbor 23.1.1.3 next—hop-self

no auto—summary
R3
router bgp 200

no synchronization

bgp log—neighbor—changes

neighbor 23.1.1.2 remote—as 200

no auto—summary

Fa AR [RIBGP i 14 A2 15 WAL 1 TE A (144 1

R233EATBGP I

R3#show ip hgp
BGP tahle version is 5, local router ID is 34.1.1.3

Status codes: s suppressed, d damped, h history, * valid, = best, 1 - internal,

r RIB-failure, S Stale
Origin codes: i- IGP, e- EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*=110.10.0.0/24 23.1.1.2 0 100 01001
*»110.10.1.0/24 23.1.1.2 0 100 0100i
*>i10.10.2.0/24 23.1.1.2 0 100 01001

*=110.10.3.0/24 231.1.2 0 100 01001



R2 (config) #router bgp 200
R2 (config-router)#aggregate—address 10. 10.0.0 255. 255. 248. 0

WV ¢

BATRIANTIGPI AANIA], BGPYLRL J5 RS BH 40 RN R #4142 T AW R )

| R3é#sh ip bgp
| BGP table version is &, local router ID is 34.1.1.3
status codes: s suppressed, d damped, h history, * valid, = best, i - internal,
r RIB-failure, S Stale
Origin codes: i- IGP, e- EGP, 7 - incomplete

Network Next Hop Metric LocPrf Weight Path
*=i10.10.0.0/24 23.1.1.2 0 100 0100i
*=i10.10.0.0/21 23.1.1.2 0 100 01
*=110.10.1.0/24 23.1.1.2 0 100 0100i
*=110.10.2.0/24 23.1.1.2 0 100 01001

0 100 01001

__*:=i10.10.3.ﬂf24 231.1.2
LAB13: BGPYL it J& 11 3 H

ke
1. R1[MR2 A& 3445 1, 10.10.0.0/24 ,10.10.1.0/24 ,10.10.2.0/24 ,10.10.3.0/24
R2 A, R AERSUS B R % 1 .

L

<
AS 100 AS 200
_% \E) R3
. £
2. R3FE A8 £ 10. 10. 3. 0/24 B 41 4%

fi ' .
G SR FRATTE Je A % bl o] PAZER2 L S s in— AN B & P summary-only
R2 (config-router) #taggregate—address 10.10.0.0 255.255.248.0 summary—only



{ERITY

R3#show ip bgp

BGP table version is 10, local router ID is 34.1.1.3

Status codes: s suppressed, d damped, h history, * valid, = hest, i - internal,
r RIB-failure, S Stale

{Origin codes: i- IGP, e- EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*=110.10.0.0/21 23.1.1.2 0 100 O0i
iR 2L &

R2

router bgp 200

aggregate—address 10.10. 0.0 255. 255. 248. 0 suppress—map agg
access—1list 10 permit 10.10.3.0

route—map agg permit 10

match ip address 10

FER3TYABGPE, fIAKAYCE]10. 10. 3. 0/24% H

R3#sip bgp

BGP table version is 17, local router ID is 34.1.1.3

Status codes: s suppressed, d damped, h history, * valid, = hest, i - internal,
r RIB-failure, % Stale

Origin codes: i- IGP, e- EGP, 7 - incomplete

Network Next Hop Metric LocPrf Weight Path
*=110.10.0.0/24 23.1.1.2 0 100 01001
*»110.10.0.0/21 23.1.1.2 0 100 01
*»110.10.1.0/24 23.1.1.2 0 100 0100i
*»i10.10.2.0/24 23.1.1.2 0 100 0100i



LAB14:BGPiL € —ffi Hprefix—1ist

= s 3
AS 100 AS 200 AS 300
— \y R2 f R3 ]
M \ S

Mok RIE f44% %, 10.10.0.0/24. 10.10.1.0/24. 10.10.2.0/24.,
10.10.3.0/24 L J2 1 4531 5 4% 1110.10.0.0/16, RI17EFRMR2 outJy [ 4E /1]
prefix-listfid 38, L HEF10.10.0.024iX 486, R AL 25 R3
I8, R3A&EinJ7 % bl i€, oii10.1.2.0/241X % % i .

AN E;

B, TR

B G ORRII B BT ATBGP i

[ R3#sh ip bap
| BGP table version is 8, local router ID is 34.1.1.3
status codes: s suppressed, d damped, h history, * valid, = best, i - internal,
r RIB-failure, S Stale
Origin codes: i- IGP, e- EGP, 7 - incomplete

Network Next Hop Metric LocPrf Weight Path
*=10.10.0.0/24 23.1.1.2 0 200 100 i
*=10.10.0.0/16 23.1.1.2 0 02001
*=10.10.1.0/24 23.1.1.2 0 200 100 i
*=10.10.2.0/24 23.1.1.2 0 200 100 i
*=10.10.3.0/24 23.1.1.2 0 200 100 i

Rt 5 9 $510. 10. 0. 0/24

ip prefix—-list cisco seq 5 deny 10.10.0.0/24

ip prefix—list cisco seq 10 permit 0.0.0.0/0 le 32
router bgp 100

neighbor 12.1.1.2 prefix—list cisco out



R34 7E10. 1. 2. 0/24
ip prefix—-list cisco seq 5 deny 10.10.2.0/24

ip prefix-list cisco seq 10 permit 0.0.0.0/0 le 32
router bgp 300

neighbor 23.1.1.2 prefix—list cisco in

A R3IIBCGP A A % 4 o g

R3#sh ip hap
BGP table version is 10, local router ID is 34.1.1.3

Status codes: s suppressed, d damped, h history, * valid, = hest, i - internal,
r RIB-failure, S Stale
Origin codes: i- IGP, e- EGP, 7 - incomplete

Network Next Hop Metric LocPrf Weight Path
*=10.10.0.0/16 23.1.1.2 0 02001
*=10.10.1.0/24 23.1.1.2 0 200 100 i

*=10.10.3.0/24 23.1.1.2 0 200 100 i



LAB15: BGP % H1 s i 7%

wEHE
i -
AS 65001
RR R3 Loopback 1
RR-Clinet 10.1.2.0:24
Loopback1
RE-Clinet 10.1,2.0024
) /

IBGPAE BRI H L B A3 3X FE— 5 JJ“ N IBGP 418 Jit 27 24 (1 8% F AN 2 1A% 45 HoAth () TBGP
AR JE7. XA —RAEAS N 8 T ORUE IBGPIA) B f e 8%, 75 B HEAT 4= FL B . IBGPARF4 H
A n(n-1) /2.

W GR HRRYE, 3 AT A RN AR B H 36 A IBGP X 25 4K ¢ RAR 2 HR Ol T A#

H-
RFC 196652 X 7 =N, 427 > 38 i 13848, RRIE R IX = 4 H0U K vk i K 6 e A A
g

Q)R I NARE T IBGPR AR 2 2 B, FR S SN A& T

) Wk 2 N Ab2E 2 201, R 8 PO ER TG s th & P A I AR 7 AL
St

(B) Wk ik th 2 WNEBGPXF AL 22 S 2K, RE & SR 45 AT 1% ) AR %



R1/R2/R3%E K IBGP YT &4 K 22, R2/RIANE L IBGPH &5 4A K & . A FHRRiER2/R3H A
2 S 3067 IBGPES 1, R2/R3[) Loopback 142 1'E. 15 JEBGP

FEARTLE
R1
router bgp 100

no synchronization

bgp log—neighbor—changes

neighbor 12.1.1.2 remote—as 100

neighbor 13.1.1.3 remote—as 100

no auto—summary
R2

router bgp 100

no synchronization

bgp log—neighbor—changes

network 10. 1. 2.0 mask 255.255.255.0

neighbor 12.1.1.1 remote—as 100

no auto—summary

ip route 13.1.1.0 255.255.255.0 12.1. 1.1 #H{RBGP ~—Bkr] ik i) A& 5% i
R3
router bgp 100

no synchronization

bgp log—neighbor—changes

network 10. 1. 3.0 mask 255.255.255.0

neighbor 13.1.1.1 remote—as 100

no auto—summary

ip route 12.1.1.0 255.255.255.0 13. 1. 1. 1ffff4BGP Kbk n] ik i A %



B ATEER2/RIMIBCPIES th, R INIFFAA HAR: 2] B IBGPES h, PR R X A& TBGP 7K ~F- 43 %1 J5t
IEE R

RIAL B RRE ST 2
router bgp 100
neighbor 12.1.1.2 route-reflector—client

R2#sh ip hap
BGP table version is 2, local router ID i5 10.1.2.1

Status codes: s suppressed, d damped, h history, * valid, = best, 1 - internal,
r RIB-failure, S Stale
{Origin codes: i- IGP, e- EGP, 7 - incomplete

Network Mext Hop Metric LocPrf Weight Path
*=10.1.2.0/24  0.0.0.0 0 327681

neighbor 13.1.1.3 route-reflector—client

FRREAER2/R3EE 1, A I a] LAIEIERRA: ) 2% 7 17 TBGP % H

R23#sh ip hap

BGP tahle version is 3, local router ID is 10.1.2.1

status codes: s suppressed, d damped, h history, * valid, = best, i - internal,
r RIB-failure, S Stale

Origin codes: i- IGP, e- EGP, 7 - incomplete

Network Next Hop Metric LocPrf Weight Path
*=10.1.2.0/24  0.0.0.0 0 327681
*»i10.1.3.0/24 13.1.1.3 0 100 0Oi



LAB1 : TPVt 2 i A 56

2001::1/64

2012::1 2012::2

P B TPVO R A 4 PR IE 4 ) Bl

fic &

BRI IP
interface Seriall/2
ipv6 address 2012::1/64
HAthd DR & A ...
P A K E

R1

ipv6
ipv6
ipv6
R2

ipv6
ipv6
ipv6
R3

ipv6
ipv6
ipv6

unicast-routing
route 2003::/64
route 2023::/64

unicast-routing
route 2001::/64
route 2003::/64

unicast-routing
route 2012::/64
route 2001::/64

2012:
2012:

2012::

FFJA TPV L% D E . LT TPVAip routing.
12
12

2023::3

2023::
2023::



WL 2

R1#show ipvo6 route
IPv6 Routing Table - 8 entries

C 2001::/64 [0/0]
via :i, Loopback(

L 2001::1/128 [0/0]
via i, Loopback(

5 2003::/64 [1/0]
via 2012::2

C 2012::/64 [0/0]
via::, Seriall’2

L 2012::1/128 [0/0]
via::, Seriall’2

5 2023::/64 [1/0]
via 2012::2

L FES0::/10 [0:0]
via ::, Nulld

L FF00::/8 [0/0]
via::, Nulld

PINGUE,

R1#ping 2003::1

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 2003::1, timeont is 2 seconds:



LAB2: RIPNGHEAIR I
RIPIHEAMEIA -

2001::1/64

2012::1 2012::2

HIEARFEERITPVA RIPFEAR —E, AR EE . T X AT

UDP¥i 145 ;. TPvAHP [IRTPAH FHUDP520 2 3 11,  TPv6HR (FIRTPng /i HHUDP521 535 1
WG 11K S o P e 2 e K B o o By S Sl TR E B OB Lk |
HFEHAE: TPvAT IRIPAE 224, 0. 0.9,  TPvEHFIRIPngfdi HIFF02: : 9

Metricfd: 7ERIPng ', BRIATEOLT, HEARSHEPER ZATRIPng B B N1

FEok: WCERIPNGA: M H

P
R1
ipv6 router rip cisco JFERIPHERE 48 Mcisco
interface Loopback0
ipv6 address 2001::1/64
ipv6 rip cisco enable I FAMRIP, 2R{LTIPV4 RIPH)E &
interface Seriall/2
ipv6 address 2012::1/64
ipv6 rip cisco enable

FLAtb i s BC B, A

WV ¢



| R1#show ipv6 route
| IPv6 Routing Table - 8 eniries

C 2001::/64 [0/0]
via ::, Loopbhack(
(L 2001::1/128 [0/0]
via i, Loopback(
R 2003::/64 [120/3]
via FES(::CEO0O:FFF:FEBS:0, Seriall/2
C 2012::/64 [0/0]
via::, Seriall’2
‘L 2012::1/128 [0/0]
via::, Seriall’2
R 2023::/64 [120/2]
via FER(::CEOO:FFF:FEBS:0, Seriall/2
'L FES0::/10 [0/0]

via ::, Nulld
L FF00::/8 [0/0]
via i, Nulld

TERONEERIPRE B E3AIE2, NATANE? DO RE N i FL 2 HIRTPng AR N1



LAB3: RIPng A& S48 % H 774

2001::1/64
2012::2

2012::1

AT

RFIR2AJBBRAS #
AL :
R1

ipv6 unicast-routing

interface Seriall/2

ipv6 address 2012::1/64

ipv6 rip cisco enable

ipv6 rip cisco default—information originate & JER4S
ipv6 router rip cisco

ROWC & A0 ...
(LR



R2#show ipv route
| IPv6 Bouting Table - 7 entries

R ::/0[120/2]

C

L

via FE80::CEQQ: 6FF:FE4C:0, Seriall/3
2001::/64 [0/0]

via 1, Seriall/3
2001::2/128 [0/0]
via i1, Seriall/3
2012::/64 [0,/0]
via i1, Serial1/3
2012::2/128 [0/0]
via ::, seriall/3
FES0::/10 [0/0]
via ::, MNulld

FFQ0::/8 [0/0]
via i1, INull0



LAB4 : JH#4RIPng &

2012::2/64 2023 :2/64

2012::1/64 023::3/64

2003::3/64

013::1/64  2013::3/6

TI0 oK
R2IEH G R V512003 : SHESCIERSRIIE, TS HIBEED . BULEFRA 138 L ] #ER1Png )
PR SR IE RS, 1EeUIERT FIIARS & 5 P4 o

PC -
SEAN B H BSOS L1 TPVG AL, FFRIRTPNGHERE . LIRS, 2% FIHIAR MR E

W



| R2#show ipv route rip
IPv6 BEouting Table - 10 entries
Codes: C - Connected, L - Local, § - Static, R - RIP, B - BGP
U - Per-user Static route
I1-ISISL1, I2 - ISIS L2, IA - ISNIN interar ea, IS - ISIS summary
(3 - OSPF intra, OI - OSPF inter, JE1 - OSPF ext 1, OE2 - OSPF ext 2
ON1 - OSPF NSSA ext 1, ON2 - OSPF NSSA ext 2
R 2003::/64 [120/2]
via FER0::CE00: DFF:FE74:0, Seriall/2
R 2013::/64 [120/2]
via FER0:: CE0Q:6FF:FE4C: 0, Seriall/3

EEIWTLIE S, R2ULFEST/28% 1 251752003 %% . il /E L FERIFTL

BN &
R2
interface Seriall/2

ipv6 rip cisco metric—offset 4 &I M4

HXEE



R2#show ipv route rip
IPv6 BEouting Table - 8 entries
Codes: C - Connected, L - Local, § - Static, R - RIP, B - BGP
U - Per-user Static route
I1-ISISL1, I2 - ISIS L2, IA - ISNIN interar ea, IS - ISIS summary
(3 - OSPF intra, OI - OSPF inter, JE1 - OSPF ext 1, OE2 - OSPF ext 2
ON1 - OSPF NSSA ext 1, ON2 - OSPF NSSA ext 2
R 2003::/64 [120/3]
via FER0:: CE0Q: 6FF:FE4C:0, Seriall/3
R 2013::/64 [120/2]
via FER0:: CE0Q:6FF:FE4C: 0, Seriall/3

WEPES1/34 O BIARS . W21k FE TRI-RIX KM 4E .

LAB5:Eigrp IPV6

MBI -

2001::1/64
2012::2

2012::1

EIGRP TPVOANE T TOSHR SCHF, AR K H ¥ /2 ADVENTERPRISEK9-M, Version 12.4(15)T1
(K AN o

EIGRP TPV6[#] JEL BRI TPVA Y ETGRP Ji P AL A —3,

PO



R1(config) #ipv6 unicast-routing

R1(config)#ipv6 router eigrp 1

Rl (config-rtr)#irouter—id 1.1. 1.1 WZUERE, ANRALTEEANK . Frulidm
R1(config-rtr)#no shutdown BOEEIGRP, 8 A 20 B

R1(config)#interface fastEthernet 0/0
R1(config—if)#ipv6 eigrp 1
R1(config)#tinterface loopback 0
R1(config—if)#ipv6 eigrp 1
ROPCERL, ...

WETE

Rl#show ipvh eigrp neighhors
| IPv6-EIGRP neighhors for process 1

'H Address Interface  Hold Uptime SRTT RTO ) Seq
{sec) {ms) Cnt Num
0 Link-local address: Fa0/0 11 00:03:33 64 576 0 3

FEB0:: C200:17FF:FE24:0

Rl#show ipv6 route eigrp

I D 2002::i64 [90/409600]
via FEB0::C200:17FF:FE24:0, FastEthernet0/0
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2001::1/64

2012::1 2012::2
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o OSPFV3 ANfa) MAliess, 'EAZHRFIPVAIAET
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o OSPFV2{{iHHIPHM589; 7EOSPFV3IIPv6etL, next-header{t 489.
« OSPFv3[fJRouter-1D. Area-ID. LSA IDH#4RAE FH32bitK- 2 .

o OSPFV3#J5bE AT — B A FH A st i b bk

» OSPFV3[1 4 & Hutik 4 FFO2::5F1FF02::6
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ipv6 unicast-routing

ipv6 router ospf 1
router—id 1.1.1.1
log—adjacency—changes

interface Loopback0
no ip address
ipv6 address 2001::1/64



ipv6 ospf 1 area 0

interface FastEthernet0/0
ipv6 address 2012::1/64
ipv6 ospf 1 area 0

HAb s BC EZ5R1, A0

VNN R
e B OSPFIAUE, 5t B4 FH 2 4= TR, 22 4= SR | SPIL key 2H %, BT 7E i &
TAUE i 225K C B SPILFTkey (5

Interface fastethernet0/0
ipv6 ospf authentication ipsec spi 256 mdb 1234567890ABCDEF1234567890ABCDOE

SPLE 2 2B HR T, ndSEMEHIL, HBIGHEINE Kkey I F 3247

WV

| Rl#show ipvh ospf nei

| Neighbor ID Pri State Dead Time InterfaceID) Interface
22132 1 FULL/DR 00:00:39 4 FastEthernet0/0



Rl#show ipvh route ospf
IPv6 Routing Table - 6 entries

3 2002::2/128 [110/10]
via FES0::C200:17FF:FE24:0, FastEthernet0/0

N
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2012::1/64 12164 364

BEIA -

OSPFv3 LSAs OSPFVZ LSAs
-

Inter- Area Frefl

Inter-Area Router LSA
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Intra-Area-Prefix-LSA Az Link-LSA
Intra-area Prefix LSA{E :
7EOSPFV3HT, Router LSAFINetwork LSA H A4 4Mz B
o HEIRITT SR H Intra-area Prefix LSAIH 15 .
o YRR IKTETS R A AN, R B Intra-area Prefix LSAJH 5 FREANAS, 11 AN H B
HEATSPFIZ 4T,
o M45E T OSPFIAS M o
Link-LSAfE :
L.

0x2008 Link LSA

HIT PR ELEEAR i 2 A PR A o

1 T-flooding scopeftI FRH, link-LSAA 4 & 2 Hofh A % |
HI T B I EE R E BT IPV6 I T 4%

JER 2 LSAHE 44
Summary-LSA#; 4 44 4 Inter-Area-Prefix-LSA
ASBR-Summary-LSA# 4 44 A Inter-Router-Prefix-LSA
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BE HEYROSPF V3K XA,
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interface Loopback0
no ip address
ipv6 address 2001::1/64
ipv6 ospf 1 area 12

interface Seriall/2
no ip address



ipv6 address 2012::1/64
ipv6 ospf 1 area 12

ipv6 router ospf 1
router—id 1.1.1.1

R2

interface Loopback0

no ip address

ipv6 address 2002::2/64
ipv6 ospf 1 area 12

interface Seriall/2
no ip address
ipv6 address 2023::2/64

ipv6 ospf 1 area 0

interface Seriall/3

no ip address

ipv6 address 2012::2/64
ipv6 ospf 1 area 12

ipv6 router ospf 1
router—id 2.2.2.2
log—adjacency—changes

R3

interface Loopback0



no ip address
ipv6 address 2003::3/64
ipv6 ospf 1 area 0

interface Seriall/2

no ip address

ipv6 address 2034::3/64
ipv6 rip cisco enable
interface Seriall/3

no ip address

ipv6 address 2023::3/64
ipv6 ospf 1 area 0

ipv6 router ospf 1
router—id 3.3.3.3
log—adjacency—changes
redistribute rip cisco

ipv6 router rip cisco

fEw ey it



Rl#show ipvh route
IP+v5 Routing Table - 10 entries

C 2001::/64 [0/0]

via ::, Loophack0
L 2001::1/128 [0/0]

via ::, Loophack(
3 2002::2/128 [110/64]

via FES0:: CEQQ: 14FF:FE94:0, Seriall/2
(1 2003::3/128 [110/123]

via FE80:: CE00: 14FF:FE94:0, Seriall/2
OE2 2004::/64 [110/20]

via FE80:: CE00: 14FF:FE94:0, Seriall/2
C 2012::/64 [0/0]

via ::, ~eriallf2
L 2012::1/128 [0/0]
via ::, Seriall/2

0@ 2023::/64 [110/128]
via FE80:: CEQO: 14FF:FE94:0, Seriall/2
L FES0::/10 [0/0]

via ::, Null0
L FF00::/8 [0/0]
via ::, Null0

T ALSDB



"Rl#show ipv6 ospf database
OSPF+3 Router with ID (1.1.1.1) (Process ID 1)
Router Link States (Area12) — > 1 5 LSA
ADV Router Age Seq# Fragment ID Link count Bits
1.1.1.1 471 0x30000003 0O 1 None
2222 459 0x80000003 0 1 B
=
Inter Area Prefix Link States (Area 12) —» 3_':7' LSA
ADV RHouter Age Seg# Prefix
2222 458 0x30000001 2023:./64
2222 133 0x30000001 2003::3/128

Inter Area Router Link States (Area 12)—* 4 % LSA

ADV Router Age Seg# LinkID Dest RaID
2222 352 0x80000001 50529027 3333

Link (Type 8) Link States (Area12) — * S5 LSA
ADV Router Age Seg# LinkID Interface
1.1.1.1 499 0x80000001 10 Sel/2
2.2.2.2 473 0x30000001 11 Sel/2

=

Intra Area PrefixLink States (Area12) — 95 LSA
ADV Router Age Seqg# LinkID Ref-lstype Ref-LSID
1.1.L1 494  0x80000002 0 0x2001 O
2222 460 0x30000002 0 0x2001 0O

Type-5 AS External Link States T 5 —%' LSA

ADV Houter Age Seqg# Prefix
..?‘3'3‘3 ass 0x80000001 2004:./64




LAB8:BGP 4+3L A5

AS 1 AS 2

2001::1/64 2002::1/64

BGP 4+Htid .

fLZEINIBGP-4 HAEE BLIPvANES AR B, X e Mgz il (il
IPv655) HINH], 7E#5 B0 RGUEREIN i3 21— IR .

K T IR Z PP 2% S SCHE, TETEXBGP-4 #H4T T &, B
WBGP4+ , HRJ BUBGP4+ FrifE2RFC2858 (Multiprotocol Extensions for
BGP-4, BGP-4Zhidy &)

L=

R1

router bgp 1

bgp router—-id 1.1.1.1

no bgp default ipv4-unicast
neighbor 2012::2 remote—as 2

address—family ipv6
neighbor 2012::2 activate
network 2001::/64
exit—address—family

R2HWE ... .



WL 2

| Rl#show hgp ipvh unicast summ ary
BGP router identifier 1.1.1.1, local AS number 1
B P table version is 3, main routing tabhle version 3
2 network entries using 298 hytes of mem ory

| 2 path entries using 152 hytes of memory

| 3/2 BGP path/hestpath attribute entries using 372 hytes of memory
1 BGP AS-PATH entries using 24 hytes of m emory
0 BGP routemap cache entries using 0 hytes of memory
0 BGP filter-list cache entries using 0 bytes of memory

| BGP using 846 total hytes of mem ory

| BGP activity 2/0 prefixes, 2/0 paths, scan interval 60 secs

Neighhor YV AS MsgRevd MsgSent ThlVer InQ) Outl) Up/Down StatePfxRed
2012::2 4 2 E 5 3 0 000:01:59 1

| Rl#show hgp ipvh unicast
BGP table version is 3, local router ID is 1.1.1.1
Status codes: s suppressed, d damped, h history, * valid, = hest, i - internal,
r RIB-failure, S Stale
Origin codes: i- IGP, e- EGP, 7 - incomplete

Network HNext Hop Metric LocPrf Weight Path
*=2001::/64 o 0 327681
*=2002::/64 2012::2 0 021



LAB9:1IPV6 to IPV4 tunnel

| IPv6FIZRA IPv6 458 _.
el ey 00— B E FEiE 2003::3/64
Tunnel 1 Tunnel 1
Ipv6 address: Ipv6 address:
2013::1/64 2013::3/64

ek
RS, 34 H SIS AT IPVAIRI NS, . TPVEIH 2845 4331 o FRATT 3 3 it B TUNNEL 5 A i e
XA B, BEAS L TPVE N % 2 1) BERSIE .

O
ERRCE A = B M A IPVARLEL, VOB LRSS R, BUEAN..
R1

interface Loopback0

no ip address

ipv6 address 2001::1/64
interface Tunnell

no ip address

ipv6 address 2013::1/64
tunnel source Seriall/2
tunnel destination 23.1.1.3
tunnel mode ipv6ip

ipv6 route 2003::/64 Tunnell % H15]5 2 TUNNELEE [ H
R3

interface Loopback0

no ip address

ipv6 address 2003::3/64
interface Tunnell

no ip address

ipv6 address 2013::3/64



tunnel source Seriall/3
tunnel destination 12.1.1.1
tunnel mode ipv6ip

ipv6 route 2001::/64 Tunnell

MR TPV N 2% 22 1] E A PINGIH ?



