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AN FF IPv6 M ER T ER AR

TERFZAM
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Cisco BB EZRAMEER 7 # IPve HHx iR, B3x IPv6 WHEXEELR , BS5 =T IPv6 it
EAREE S,

{55 F Ry 4B
R Y E B AR#ECisco 36xx R FIEE H 87 1%121T Cisco IOSE#HRA<12.3(13),

EE . A% Cisco I0S B 12.2(2)T 2 12.0(21)ST AR ESRANEHF A
IPv6,

ANHEHPHEEHRETREXRRENEFHNRBZEEN, AXEFEANARRZRAERAR
(BN BE. MREEANREXING , BFHALEL T HMAG STHEERE,

p 41|
BX RN EMES | WSH Cisco HARIERMN,
EE

EB 7 A < WA ES B A A PR Zh BB RV 15 BLo
AR BXAXHEAGTHHFAGE , EEAGTERTE (XBIEMAF) .

PR 4% B
ANHEFEAUTREIRE :
Eiik (FI IPve R )

IPv6 FaIEERERNEELF MG H ., ©EERE IPv4 RHNBEE IPv4 BArRvABMATE. AL
RARANKE-—RIUEBEHRER N ENEERE,

XA F IPve EXNEAUTEE

- R1-IPv6
- R2-1Pv6-IPv4
- R3-IPv4
- R4-IPv4-IPv6
- R5-1Pv6

R1-IPv6 ( Cisco 3640 B&HI8% )
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R1-i pv6#show run Buil ding configuration... Current
configuration : 916 bytes ! version 12.3 hostnane R1-
i pv6 ! boot systemflash | ogging buffered 4096 debuggi ng

! ip subnet-zero ip cef ! ! no ip donumin-lookup ! ipv6
uni cast-routing ! ! I ! interface Ethernet0/0 no ip
address shutdown ! interface Ethernet0/1 no ip address
i pv6 address 2000:1:1:1:1:1:1:1112/112 ipv6 rip 6bone
enable ! ! ip classless ! ipv6 router rip 6bone ! line
con O exec-timeout 0 O line aux O line vty 0 4 login !
! end

R2-IPv6-IPv4 ( Cisco 3640 BEFHES )

R2-i pv6-i pv4#show run Buil ding configuration... Current
configuration : 1079 bytes ! version 12.3 ! hostname R2-
i pv6-ipvd ! ip subnet-zero ! ! ipv6 unicast-routing ! !
interface Tunnel 0 no ip address ipv6 address 3000::1/112
i pv6 rip 6bone enable tunnel source Serial 0/0 tunne
destination 192.34.1.4 tunnel node ipv6ip !---

Configures Manual tunnel. !--- |In sone cases, user woul d
require a Data License !--- in order to issue "tunnel
nmode ipv6ip" ! ! interface Serial0/0 ip address

192. 23. 1.2 255.255.255.0 cl ockrate 64000 ! interface
Fast Ethernet0/1 no i p address duplex auto speed auto

i pv6 address 2000:1:1:1:1:1:1:1111/112 ipv6 rip 6bone
enable ! router ospf 1 |og-adjacency-changes network
192.23.1.0 0.0.0.255 area 0! ip classless ! ipv6 router

rip 6bone ! ! Iine con O line aux O line vty 0 4 login
line vty 5 15 login ! ! end

R3-IPv4 ( Cisco 2621 BRI ES )

R3-i pv4d#show run Buil ding configuration... Current
configuration : 865 bytes ! version 12.3 ! hostnane R3-
ipvd ! | nenory-size iomem 15 ip subnet-zero ! !

interface Serial0/0 ip address 192.23.1.3 255.255.255.0
! interface Serial0/1 ip address 192.34.1.3
255.255.255.0 ! router ospf 1 |og-adjacency-changes
network 192.23.1.0 0.0.0.255 area 0 network 192.34.1.0
0.0.0.255 area 0! ip classless ! line con O line aux O
line vty 0 4! ! end

R4-IPv4-IPv6 ( Cisco 3640 BEHEE )

R4-i pv4-i pv6#show run Buil ding configuration... Current
configuration : 1413 bytes ! version 12.3 ! hostnane R4-
ipv4-ipve ! ! ip subnet-zero ! ! no ip donain-Iookup !

i pv6 unicast-routing ! ! ! interface Tunnel0 no ip
address i pv6 address 3000::2/112 ipv6 rip 6bone enabl e
tunnel source Serial1/5 tunnel destination 192.23.1.2

tunnel node ipv6ip !--- Configures Manual tunnel. ! !
interface Seriall/5 ip address 192.34.1.4 255.255.255.0
clockrate 64000 ! ! interface Ethernet3/0 no ip address

hal f-dupl ex i pv6 address 4000:1:1:1:1:1:1:1111/112 ipv6
rip 6bone enable ! router ospf 1 |og-adjacency-changes
network 192.34.1.0 0.0.0.255 area 0! ip classless

ipv6 router rip 6bone ! ! line con O line aux O line vty
04 1login! ! end

R5-IPv6 ( Cisco 7500 B&HI8% )

R5-i pv6é#show run Buil ding configuration... Current
configuration : 1001 bytes ! version 12.3 ! hostname R5-
ipve ! ip subnet-zero ip cef distributed! ! noip
dorai n-1 ookup ! ipv6 unicast-routing ! ! ! interface

Et hernet1/2 no ip address ipv6 address
4000:1:12:1:1:1:1:1112/112 ipv6 rip 6bone enable ! ! ip

classless ! ipv6 router rip 6bone ! ! I line con O exec-




[timeout 0 0 line aux O line vty 0 4 login! ! end |

EE ( B3 IPv4 AWM )

R1., R3# R5 WELESF 3 IPv6 X RAIMEEER, X R2 fl R4 BLEBFEIL, BLE IPv4 &
ABEER |, BRBIEERRE B r IPv4 ittt BRE BFrH IPv6 BEHAY IPve T —Bkitiat Bahit&E
B, EELERBRELRERA  EEEAHBAFEHUTE L ( HlE BGP HES ) MBI
EXERT , BEEN IPv4 B IPv6 it /ER BGP 4B/E IPv6 Hbit sRER AR B T~ — B sto ik fiF
58

AT RGN R2 F1 R4 EWERITEOERN IPv4 32BH IPve bt EFH, MHEIMNEITEBRER,. 5l

. R2 S0/0 L#Y IPv4 tbik 192.23.1.2 5 : IPve BS K 192.23.1.2, Ltittt#EHR BGP X%
IPv6 3t F1 BGP T —BkEH. HK , IPv6 BGP BMHBAES B Z IPv6 RIP , Hitk , MERNIZERH T
WEIEE,

BRI A HEFRIZRBREE AR, Cisco BIVEERA IPv6 ISATAP BBERE R, BXZEARWIFAEE
&5 ISATAP B3i8,

AR . 83 IPv6 EXTEFEERRE B #r.

R2-IPv6-IPv4 ( Cisco 3640 BEHIE] )

R2-i pv6-i pv4#show run Buil ding configuration... Current
configuration : 1394 bytes ! version 12.3 ! hostnanme R2-
i pv6-ipv4d ! ! ip subnet-zero ! ! ! ipv6 unicast-routing
I I interface Tunnel 0 no ip address no ip redirects ipv6
rip 6bone enabl e tunnel source Serial 0/0 tunnel node

i pv6i p auto-tunnel !--- Configures Automatic |Pv4
conpatible tunnel. ! ! interface Serial0/0 ip address
192.23.1.2 255.255.255.0 cl ockrate 64000 ! interface
Fast Ethernet0/1 no i p address duplex auto speed auto

i pv6 address 2000:1:1:1:1:1:1:1111/112 ipv6 rip 6bone
enable ! | router ospf 1 |og-adjacency-changes network
192.23.1.0 0.0.0.255 area 0! router bgp 100 no
synchroni zati on no bgp default ipv4-unicast bgp |og-

nei ghbor - changes nei ghbor ::192.34.1.4 renote-as 100 no
auto-sunmmary ! address-fam |y ipv6 neighbor ::192.34.1.4
activate neighbor ::192.34.1.4 next-hop-self network
2000:1:1:1:12:1:1:0/ 112 bgp redistribute-internal !---
The show run command along with the I--- redistribute
bgp command allows BGP to redistribute the !'--- |Pv6
routes | earned through the tunnel fromthe other site.
exit-address-famly ! ip classless ! ipv6 router rip
6bone redistribute bgp 100 netric 2! ! line con O line
aux O line vty 0 4 login line vty 5 15 login ! ! end

R4-IPv4-IPv6 ( Cisco 3640 3HE] )

R4-i pv4-i pv6#show run Buil ding configuration... Current
configuration : 1697 bytes ! version 12.3 ! hostnanme R4-
i pv4-ipv6 ! ip subnet-zero ! ! no ip donmai n-1ookup !

i pv6 unicast-routing ! ! ! interface TunnelO no ip
address no ip redirects ipv6 rip 6bone enable tunne
source Serial 1/5 tunnel node ipv6ip auto-tunnel !---
Configures Automatic |Pv4 conpatible tunnel. ! !
interface Seriall1/5 ip address 192.34.1.4 255.255.255.0
cl ockrate 64000 ! ! interface Ethernet3/0 no ip address
hal f - dupl ex i pv6 address 4000:1:1:1:1:1:1:1111/112 ipv6
rip 6bone enable ! router ospf 1 |og-adjacency-changes
network 192.34.1.0 0.0.0.255 area 0! router bgp 100 no
synchroni zati on no bgp default ipv4-unicast bgp |og-
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nei ghbor - changes nei ghbor ::192.23.1.2 renote-as 100 no
auto-summary ! address-fanily ipv6 neighbor ::192.23.1.2
activate neighbor ::192.23.1.2 next-hop-self network
4000:1:1:1:1:1:1:0/112 bgp redistribute-internal !---

The show run comand along with the !'--- redistribute
bgp command allows BGP to redistribute the !'--- |Pv6
routes | earned through the tunnel fromthe other site.
exit-address-fanmily ! ip classless ! ipv6 router rip
6bone redistribute bgp 100 netric 2! ! I line con O
line aux O line vty 0 4 login! ! end

Wi

REBDFrRHENEETATRINENEEREER T/,

oA EHBRER (XREMAF ) (OIT) XFHEL show @i, £ OIT AIEEFEX show T
8 29 4o

. ping - BEZFZEENL TEHRSERIFFIRSUREEHNBEEFHNEIRIER,
. show ipv6 route - ®if IPv6 LR B EFERH,

- show bgp ipv6 - i if BGP &R IEEIE 1T,

- show bgp ipv6 summary - £ REx IPv6 LiZ1TH BGP W EE B,

- show ipv6 int tunnel 0 —3:IEEERUPIPVG , H HRIFEZEOBEAMTU,

Fz IPve BA N BUF i

M R1 ping R5 £ IPv6 it , WiFPEEREET IPv4 MEEH IPV6,

R1-i pv6#ping i pv6 4000:1:1:1:1:1:1:1112 Type escape sequence to abort. Sending 5, 100-byte | CWP
Echos to 4000: 1:1:1:12:1:1:1112, timeout is 2 seconds: !!!l! Success rate is 100 percent (5/5),
round-trip min/avg/ max = 72/ 72/ 72 ns Rl-ipv6#pi ng 4000:1:1:1:1:1:1:1112 Type escape sequence to
abort. Sending 5, 100-byte |ICMP Echos to 4000:1:1:1:1:1:1:1112, timeout is 2 seconds: !!!!!
Success rate is 100 percent (5/5), round-trip nmin/avg/ max = 72/ 72/ 72 nms Rl-i pv6#

M R5 ping R1 £#J IPv6 #31t,

R5-i pv6#pi ng 2000: 1:1:1:1:1: 1112 Type escape sequence to abort. Sending 5, 100-byte | CMP Echos

to 2000:1:1:1:1:1:1112, tineout is 2 seconds: !!!!! Success rate is 100 percent (5/5), round-
trip min/avg/ max = 1/1/4 ns R5-i pv6#ping i pv6 2000:1:1:1:1:1:1112 Type escape sequence to abort.
Sending 5, 100-byte |ICWP Echos to 2000:1:1:1:1:1:1112, tineout is 2 seconds: !!!!! Success rate

is 100 percent (5/5), round-trip mn/avg/max = 1/1/4 nms R5-i pv6#

B3h IPv6 AN BIIHEEH

ping =72 IPv6 M4 AL UE R & 1Y E B 1% .

R1-i pv6#pi ng 4000:1:1:1:1:1:1:1112 Type escape sequence to abort. Sending 5, 100-byte |ICWP Echos
to 4000:1:1:1:1:1:12:1112, timeout is 2 seconds: !!!l! Success rate is 100 percent (5/5), round-
trip mn/avg/ max = 68/69/72 ms Rl-ipv6# R5-ipv6#ping ipve 2000:1:1:1:1:1:1:1112 Type escape
sequence to abort. Sending 5, 100-byte |ICWP Echos to 2000:1:1:1:1:1:1:1112, tinmeout is 2
seconds: !!!!l!l Success rate is 100 percent (5/5), round-trip mn/avg/ max = 68/ 70/ 72 ns R5-i pv6#

MR ping REHE , EF IPv6 BEAXR , KRB ZBAREFE. AFEERS —MNEKBER. Kis
B EHER ( BIAIRSMIR1 ) BYBR I RI HFRIPER 4 T . LLEEFAM BGP EXEE R2 M R4 LY
RIP. #£ R2 M R4 £, BBERF&LILHEE BGP &,

R5- i pv6#show i pv6 route | Pv6 Routing Table - 6 entries Codes: C - Connected, L - Local, S -
Static, R- RRP, B- BGP 11 - ISISL1, 12 - ISISL2, IA- ISISinterarea Tinmers: Uptine/Expires
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R ::/96 [120/2] via FE80::230: 80FF: FEF3: 4731, Ethernetl1l/2 R 2000:1:1:1:1:1:1:0/112 [120/3] via

FE80: : 230: 80FF: FEF3: 4731, Ethernet1/2 L 4000:1:1:1:1:1:1:1112/128 [0/0] via ::, Ethernetl/2 C
4000:1:12:1:12:1:1:0/112 [0/0] via ::, Ethernetl/2 L FE80::/10 [0/0] via ::, NullO L FFOO::/8
[0/0] via ::, NullO R5-ipv6#

MRIZEEIPVOM BT ELRIRHER L, FREBERERHARNBMIEL LD,

R4-i pv4-i pvb#show i pv6 route | Pv6 Routing Table - 7 entries Codes: C - Connected, L - Local, S -
Static, R- RRP, B- BGP 11 - ISISL1, 12 - ISISL2, IA- ISISinterarea Tinmers: Uptine/Expires

L ::192.34.1.4/128 [0/0] via ::, TunnelO C::/96 [0/0] via ::, Tunnel0 B 2000:1:1:1:1:1:1:0/112
[200/0] via ::192.23.1.2, Null L 4000:1:1:12:1:1:12:1111/128 [0/0] via ::, Ethernet3/0 C
4000:1:1:12:1:1:1:0/112 [0/0] via ::, Ethernet3/0 L FE80::/10 [0/0] via ::, NullO L FFOO::/8
[0/0] via ::, NullO R4-ipv4-ipv6#

HTFEREE-PNTRENIP6eME 2 B EHIPv6 BGPREEE |, FRIIBGPATUPFIEITIRA.

R4-i pv4-i pve#show bgp i pv6 BGP table version is 3, local router IDis 192.34.1.4 Status codes: s
suppressed, d danped, h history, * valid, > best, i - internal, r RIB-failure Oigin codes: i -
IGP, e - EGP, ? - inconplete Network Next Hop Metric LocPrf Weight Path

*>{ 2000:1:1:1:1:1:1:0/112 ::192.23.1.2 100 0 i *> 4000:1:1:12:1:1:1:0/112 :: 32768 i R4-ipv4-

i pv6#show bgp i pv6 summary BGP router identifier 192.34.1.4, |ocal AS nunber 100 BGP table
version is 3, main routing table version 3 2 network entries and 2 paths using 394 bytes of
menory 2 BGP path attribute entries using 120 bytes of nenmory O BGP route-nmap cache entries
using O bytes of nmenmory O BGP filter-list cache entries using O bytes of nenmory BGP activity 2/8
prefixes, 2/0 paths, scan interval 60 secs Nei ghbor V AS MsgRcvd MsgSent Tbl Ver I nQ Qut Q Up/ Down
State/PfxRcd ::192.23.1.2 4 100 24 24 3 0 0 00:19:00 1 R4-ipv4-ipve# R4-ipva-ipve#show i pv6 int
tunnel O Tunnel O is up, line protocol is up IPv6 is enabled, link-local address is

FE80: : C022: 104 G obal wunicast address(es): ::192.34.1.4, subnet is ::/96 Joined group
address(es): FF02::1 FFO2::2 FF02::9 FF02::1: FF22:104 MIU is 1480 bytes | CVWP error messages
limted to one every 100 mlliseconds ICMP redirects are enabled ND DAD is not supported ND
reachable time is 30000 nmilliseconds Hosts use statel ess autoconfig for addresses. R4-ipv4-ipve#

B B B BR

A ERS RAME S TR T NE B TR,
6737

T HERER ({REMAS ) (OIT) XIFFEL show i %, £/ OIT IEEX show S HH
24

XX : £/ debug T ZHI , ESHEX Debug i THEEFE.

. show ipv6 route - ®if IPv6 LR B EFERKH,

- show ip ospf neighbor - £ REEHER ID, EERML B HAB[AVRS. A, ZHHEERE
FHRSECHFT 28l , BHEFFFERK B ER Open Shortest Path First (OSPF) hello £i#E
SR FIRETEL F?Jtl:l«)\% Zw SR ETRIZBBEEEENZEOMN OSPF K EERBIEXRRH
EOW IP ok,

. show ipv6 interface brief - RIEBZEZEORE 2B A,

- show interfaces tunnel 0 - RiFERHZXF R EEEEHBZE B #r.

. show ipv6 rip - £ 7R IPv6 RIP {§ &

. show ipv6 protocols - & 7~ IPv6 & H M EVIRES.
R ping iz IPv6 MK EWE , BRIE IPv6 B H 2B ipv6 rip KA.

R1-i pv6#show i pv6 route | Pv6 Routing Table - 6 entries Codes: C - Connected, L - Local, S -
Static, R- RP, B- BGP 11 - ISISL1, 12 - ISISL2, IA- ISISinterarea Timers: Uptine/Expires
L 2000:1:12:1:12:1:1:12112/128 [0/0] via ::, EthernetO0/1 C 2000:1:1:1:1:1:1:0/112 [0/0] via ::,

Et hernet0/1 R 3000::/112 [120/2] via FE80::202: BOFF: FECB: D281, Ethernet0/1 R
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4000: 1:1:1:12:1:1:0/112 [120/3] via FE80::202: BOFF: FECB: D281, EthernetO0/1 L FE80::/10 [0/0] via
i, NullO L FFOO::/8 [0/0] via ::, NullO Rl-ipv6#

#£ R2 ERIF2EM Tunnelo B O34 IPv6 RIP 5.

R2-i pv6-i pv4#show i pv6 route | Pv6 Routing Table - 7 entries Codes: C - Connected, L - Local, S -
Static, R- RRP, B- BGP 11 - ISISL1, 12 - ISISL2, IA- ISISinterarea Tinmers: Uptine/Expires

L 2000:1:1:1:12:1:1:1212111/128 [0/0] via ::, FastEthernetO0/1 C 2000:1:1:1:1:1:1:0/112 [0/0] via ::,
FastEt hernet0/1 L 3000::1/128 [0/0] via ::, TunnelO C 3000::/112 [0/0] via ::, Tunnel0 R
4000:1:1:1:1:1:1:0/112 [120/2] via FE80::230: 80FF: FEF3: 4701, Tunnel O L FE80::/10 [0/0] via ::,
Nul 10O L FFOO::/8 [0/0] via ::, NullO R2-ipv6-ipva#

MRFEEZRE , BEERIE IPv4 NERSEERF. A, EFRIUE OSPF SBERIEUAK 2
BFESR IPv4 oy (ZFEREEONRRER ) MR, RAERIERETLEL IPv4 ping FERZEIR
Z BT ping.

R2-i pv6-i pv4d#show i p ospf nei ghbor Neighbor ID Pri State Dead Tine Address Interface 192.23.1.3

1 FULL/ - 00:00:36 192.23.1.3 Serial 0/0 R2-ipv6-ipv4# R3-ipva#show i p ospf nei ghbor Nei ghbor 1D

Pri State Dead Tinme Address Interface 1.1.1.1 1 FULL/ - 00:00:30 192.34.1.4 Serial0/1 192.23.1.2
1 FULL/ - 00:00:35 192.23.1.2 Serial 0/0 R3-ipv4# R4-ipv4-ipve#show i p ospf nei ghbor Nei ghbor 1D

Pri State Dead Tinme Address Interface 192.23.1.3 1 FULL/ - 00:00:35 192.34.1.3 Serial1/5 R4-

i pv4-i pve#

£ R2 LWIE IPv6 BRIBRORE SERA , ARTAUER IPv4 REM IPv6 #thitk IPV6 ping i=f2R2E
B MBEREEOXN  RBEMRTEEERBAOREE M. X2 MEPv4ZE 1R HE bR
EE KT ERERE,

R2-i pv6-i pv4d#show i pv6 interface brief FastEthernet0/0 [up/up] unassigned Serial 0/0 [up/up]
unassi gned FastEthernet0/1 [up/up] 2000:1:1:1:1:1:1:1111 Tunnel O [up/up] 3000::1 R2-ipv6-ipva#
R2-i pv6-i pv4#show i nterfaces tunnel O TunnelO is up, line protocol is up Hardware is Tunnel MIU
1514 bytes, BW9 Kbit, DLY 500000 usec, reliability 255/255, txload 1/255, rxload 1/255
Encapsul ati on TUNNEL, |oopback not set Keepalive not set Tunnel source 192.23.1.2 (Serial0/0),
destination 192.34.1.4 Tunnel protocol/transport |Pv6/1P, key disabled, sequencing disabled
Tunnel TTL 255 Checksummi ng of packets disabled Last input 00:00: 09, output 00:00:19, output
hang never Last clearing of "show interface" counters never |nput queue: 0/75/0/0

(sizel/ max/ drops/flushes); Total output drops: 0 Queueing strategy: fifo Qutput queue :0/0
(size/max) 5 minute input rate O bits/sec, 0 packets/sec 5 minute output rate O bits/sec, 0
packet s/ sec 3119 packets input, 361832 bytes, 0 no buffer Received 0 broadcasts, O runts, O
giants, O throttles O input errors, 0 CRC, O frane, O overrun, O ignored, O abort 3117 packets
out put, 361560 bytes, 0 underruns O output errors, 0 collisions, O interface resets 0 output
buffer failures, 0 output buffers swapped out R2-ipv6-ipva#

MR IPv6 BBHMAFERBEHN B IPv4 MEELIRIE , WEEKRE IPv6 RIP EE&E

R2-i pv6-i pv4#show i pv6 rip R P process "6bone", port 521, mnulticast-group FF02::9, pid 111

Admi ni strative distance is 120. Routing table is 0 Updates every 30 seconds, expire after 180
Hol ddown | asts 180 seconds, garbage collect after 120 Split horizon is on; poison reverse is off
Default routes are not generated Periodic updates 176, trigger updates 1 R2-ipv6-ipvd# R2-i pv6-
i pv4#show i pv6 protocols I Pv6 Routing Protocol is "connected" |IPv6 Routing Protocol is "static"
I Pv6 Routing Protocol is "rip 6bone" Interfaces: FastEthernet0/1 Tunnel O Redistribution:

Redi stri buting protocol rip 6bone

MRARFEARINEE , FRRITNFHER. EARTAH , FiE IPve RIP BBESREIEARINRE. B
FEE , ABRRE RIP ZANZEOLREER, i, EERIEIENMNNEHRHNMERE RIP #HEZH
=R z‘&o MREFZE , AJLAEE debug ipv6 rip Wit . #TTAAERRZE , 29N 0FiLE
CPURIH 4] & 135 5 X B E

B=E

AN RYER T Al EFABRIEE IPv6 F IPv4 £ —RE L HF, XESENEAEEFREER. IPV6
EEEEIEN SRR, BB IPVWORIPZE , RTBEFERANEZED. IPV6RIP E£REH , &
MNMEOBESERIP #57 IPv6 RIP EA. 1£ IPv6 BGP Rl , BEIR3E 9 ERFE A address-
family ipv6 s 55 , ¥ A BGP &4,
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