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Py Netwark

KR (FIIPveER)

IPv6 FoiECEREMEELTMUGRA. ©EERE IPv4 RNBRE IPv4 BAraVAHEAE. AL
RANE—RIEBEHNER N ENEERE,

A F IPve EAERAUTERE :

- R1-IPv6
- R2-1Pv6-IPv4
- R3-IPv4
- R4-1Pv4-IPv6
- R5-1Pv6

R1-IPv6 ( Cisco 3640 BRH2% )

Rl-ipv6#show run
Building configuration...

Current configuration : 916 bytes
!

version 12.3

hostname R1-ipv6

!

boot system flash

logging buffered 4096 debugging
!




ip subnet-zero
ip cef
!
!
no ip domain-lookup
!
ipv6 unicast-routing
1
1
1
!
interface Ethernet0/0
no ip address
shutdown
!
interface Ethernet0/1
no ip address
ipv6e address 2000:1:1:1:1:1:1:1112/112
ipv6 rip 6bone enable
1
!
ip classless
!
ipv6 router rip 6bone
!
line con 0
exec-timeout 0 0
line aux 0
line vty 0 4
login
!
1
1

end

R2-IPv6-IPv4 ( Cisco 3640 BEFHES )

R2-ipv6-ipvidf#show run
Building configuration...

Current configuration : 1079 bytes
!
version 12.3
!
hostname R2-ipv6-ipv4
!
ip subnet-zero
!
!
ipv6 unicast-routing
1
!
interface TunnelO
no ip address
ipv6e address 3000::1/112
ipv6 rip 6bone enable
tunnel source Serial0/0
tunnel destination 192.34.1.4
tunnel mode ipv6ip

!--- Configures Manual tunnel. !--- In some cases, user
would require a Data License !--- in order to issue
"tunnel mode ipvéip" ! ! interface Serial0/0 ip address

192.23.1.2 255.255.255.0 clockrate 64000 ! interface




FastEthernet0/1 no ip address duplex auto speed auto
ipvée address 2000:1:1:1:1:1:1:1111/112 ipvé rip 6bone
enable ! router ospf 1 log-adjacency-changes network
192.23.1.0 0.0.0.255 area 0 ! ip classless ! ipv6 router
rip 6bone ! ! line con 0 line aux 0 line vty 0 4 login
line vty 5 15 login ! ! end

R3-IPv4 ( Cisco 2621 (RHE )

R3-ipvid#show run
Building configuration...

Current configuration : 865 bytes
!
version 12.3
!
hostname R3-ipv4
1
!
memory-size iomem 15
ip subnet-zero
1
!
interface Serial0/0
ip address 192.23.1.3 255.255.255.0
!
interface Serial(/1
ip address 192.34.1.3 255.255.255.0
!
router ospf 1
log-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 0
line aux 0
line vty 0 4
!
1

end

R4-IPv4-IPv6 ( Cisco 3640 BEEES )

R4-ipv4d-ipv6e#show run
Building configuration...

Current configuration : 1413 bytes
!

version 12.3

!

hostname R4-ipv4-ipvé
!

!

ip subnet-zero

!

!

no ip domain-lookup

!

ipv6 unicast-routing
1




1
interface TunnelO
no ip address
ipv6e address 3000::2/112
ipv6 rip 6bone enable
tunnel source Seriall/5
tunnel destination 192.23.1.2
tunnel mode 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 half-duplex ipvé
address 4000:1:1:1:1:1:1:1111/112 ipv6 rip 6bone enable
! router ospf 1 log-adjacency-changes network 192.34.1.0
0.0.0.255 area 0 ! ip classless ! ipv6 router rip 6bone
! ! line con 0 line aux 0 line vty 0 4 login ! ! end

R5-IPv6 ( Cisco 7500 B FER )

R5-ipvé6#show run
Building configuration...

Current configuration : 1001 bytes
!
version 12.3
!
hostname R5-ipv6
!
ip subnet-zero
ip cef distributed
1
!
no ip domain-lookup
!
ipv6 unicast-routing
1
1
!
interface Ethernetl/2
no ip address
ipv6 address 4000:1:1:1:1:1:1:1112/112
ipv6 rip 6bone enable
1
1
ip classless
!
ipv6 router rip 6bone
1
1
1
line con 0
exec-timeout 0 0
line aux 0
line vty 0 4
login
!
1

end

EE (B3 IPv4 AWM )
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R2-IPv6-IPv4 ( Cisco 3640 BEFHER )

R2-ipv6-ipvi#show run
Building configuration...
Current configuration : 1394 bytes

!
version 12.3

!
hostname R2-ipv6-ipv4

1

!

ip subnet-zero

!

1

!

ipv6é unicast-routing

1

!

interface TunnelO

no ip address

no ip redirects

ipv6 rip 6bone enable

tunnel source Serial0/0
tunnel mode ipv6ip auto-tunnel

!--- Configures Automatic IPv4 compatible tunnel. ! !
interface Serial0/0 ip address 192.23.1.2 255.255.255.0
clockrate 64000 ! interface FastEthernet0/1 no ip
address duplex auto speed auto ipv6 address
2000:1:1:1:1:1:1:1111/112 ipvé rip 6bone enable ! !
router ospf 1 log-adjacency-changes network 192.23.1.0
0.0.0.255 area 0 ! router bgp 100 no synchronization no
bgp default ipv4-unicast bgp log-neighbor-changes
neighbor ::192.34.1.4 remote-as 100 no auto-summary !
address-family ipv6 neighbor ::192.34.1.4 activate
neighbor ::192.34.1.4 next-hop-self network
2000:1:1:1:1:1:1:0/112 bgp redistribute-internal

!--- The show run command along with the !---
redistribute bgp command allows BGP to redistribute the
!-—-—- IPv6 routes learned through the tunnel from the
other site.

exit-address-family ! ip classless ! ipv6 router rip
6bone redistribute bgp 100 metric 2

1

1

line con 0
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line aux 0
line vty 0 4
login

line vty 5 15
login

!

1

end

R4-IPv4-IPv6 ( Cisco 3640 BEFHES )

R4-ipv4-ipv6e#show run
Building configuration...

Current configuration : 1697 bytes

!
version 12.3

!
hostname R4-ipv4-ipvé

!

ip subnet-zero

!

!
no ip domain-lookup

!

ipv6 unicast-routing

1

1

1

interface TunnelO

no ip address

no ip redirects

ipv6 rip 6bone enable

tunnel source Seriall/5
tunnel mode ipv6ip auto-tunnel

!--- Configures Automatic IPv4 compatible tunnel. ! !
interface Seriall/5 ip address 192.34.1.4 255.255.255.0
clockrate 64000 ! ! interface Ethernet3/0 no ip address
half-duplex ipv6 address 4000:1:1:1:1:1:1:1111/112 ipvé
rip 6bone enable ! router ospf 1 log-adjacency-changes
network 192.34.1.0 0.0.0.255 area 0 ! router bgp 100 no
synchronization no bgp default ipv4-unicast bgp log-
neighbor-changes neighbor ::192.23.1.2 remote-as 100 no
auto-summary ! address-family 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 command along with the !---
redistribute bgp command allows BGP to redistribute the
!-—-— IPv6 routes learned through the tunnel from the
other site.

exit-address-family
!
ip classless
!
ipv6 router rip 6bone
redistribute bgp 100 metric 2
1
1
\
line con 0
line aux 0




line vty 0 4
login
1

end

Wi

REBDFrRHENEETATRINENEEREER T/,

DoRHERER (REMAF ) (OIT) ZFEL show tit. FH OIT AIEEX show T
HE Do

. ping - BEZREVL TEHIRBTERIIEFIREBUREEVERE PHFEEERER.,

- show ipv6 route - BiE IPv6 LR EFEMEH,

. show bgp ipv6 - ¥if BGP R EFIEEEZET.

- show bgp ipv6 summary - £RHE>x IPv6 LiZ1TH BGP HBIERF L.

. show ipv6 int tunnel 0 — WiIERREHEIPV6 LRBEREH , HRIFEOD LHEBHNMTU,

Fz IPve BA N BUF i
M R1 ping R5 £ IPv6 st , WIERRER EES IPv4 RE4EH IPv6,

Rl-ipvé#ping ipv6é 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 min/avg/max = 72/72/72 ms
Rl-ipvé6#ping 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 min/avg/max = 72/72/72 ms
Rl-ipvé6#

M R5 ping R1 £ IPv6 sk,

R5-ipvée#ping 2000:1:1:1:1:1:1112

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 2000:1:1:1:1:1:1112, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip min/avg/max = 1/1/4 ms
R5-ipvée#ping ipv6é 2000:1:1:1:1:1:1112

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 2000:1:1:1:1:1:1112, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip min/avg/max = 1/1/4 ms
R5-1ipve#

B 3zh IPv6 0 il dp £ 5 H
ping X2 IPv6 P4& LUK AT BRIE AY E @ 14 .

Rl-ipvé6#ping 4000:1:1:1:1:1:1:1112
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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 min/avg/max = 68/69/72 ms
Rl-ipvé6#

R5-ipvée#ping ipv6é 2000:1:1:1:1:1:1:1112

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 2000:1:1:1:1:1:1:1112, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip min/avg/max = 68/70/72 ms
R5-1pv6#

MR ping REYE , EF IPv6 R , RBZHHMBREEFE, ANLEES —MNRHER, Kip
BXERER ( BIINRSFIRY ) KRR R4 X ERIPEREI4Y T A, LLEEEHER2FIRAMBGPE S X EIRIP,
R2FRAZRBEL LN E , HEE TBGPX .,

R5-ipvé6#show ipvé route
IPv6 Routing Table - 6 entries
Codes: C - Connected, L - Local, S - Static, R - RIP, B - BGP
I1 - ISIS L1, I2 - ISIS L2, IA - ISIS interarea
Timers: Uptime/Expires
R ::/96 [120/2]
via FE80::230:80FF:FEF3:4731, Ethernetl/2
R 2000:1:1:1:1:1:1:0/112 [120/3]
via FE80::230:80FF:FEF3:4731, Ethernetl/2
L 4000:1:1:1:1:1:1:11212/128 [0/0]

via ::, Ethernetl/2
C 4000:1:1:1:1:1:1:0/112 [0/0]
via ::, Ethernetl/2
L FE80::/10 [0/0]
via ::, NullO
L FF00::/8 [0/0]
via ::, NullO
R5-ipve#

MRZEIPVEM BN ELREIRMER L FREBERERHARNMBMIBEL LD,

R4-ipvd-ipvée#show ipvé route

IPv6 Routing Table - 7 entries

Codes: C - Connected, L - Local, S - Static, R - RIP, B - BGP
I1 - ISIS L1, I2 - ISIS L2, IA - ISIS interarea

Timers: Uptime/Expires

L ::192.34.1.4/128 [0/0]
via ::, TunnelO

C ::/96 [0/0]
via ::, TunnelO

B 2000:1:1:1:1:1:1:0/112 [200/0]
via ::192.23.1.2, Null
L 4000:1:1:1:1:1:1:1111/128 [0/0]

via ::, Ethernet3/0
C 4000:1:1:1:1:1:1:0/112 [0/0]
via ::, Ethernet3/0
L  FE80::/10 [0/0]
via ::, NullO
L  FF00::/8 [0/0]
via ::, NullO

R4-ipvd-ipv6#

HFEREE-ANTFRNIPV6eM 2 B{EAIPv6 BGPREEE |, ERIIBGPATFUPHIEITIRZ.

R4-ipvid-ipv6#show bgp ipvé



BGP table version is 3, local router ID is 192.34.1.4

Status codes: s suppressed, d damped, h history, * valid, > best, i1 - internal,
r RIB-failure

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

Network Next Hop Metric LocPrf Weight Path
*>32000:1:1:1:1:1:1:0/112
::192.23.1.2 100 0 1i

*> 4000:1:1:1:1:1:1:0/112
= 32768 1

R4-ipv4-ipv6e#show bgp ipv6é summary
BGP router identifier 192.34.1.4, local AS number 100
BGP table version is 3, main routing table version 3
2 network entries and 2 paths using 394 bytes of memory
2 BGP path attribute entries using 120 bytes of memory
0 BGP route-map cache entries using 0 bytes of memory
0 BGP filter-list cache entries using 0 bytes of memory
BGP activity 2/8 prefixes, 2/0 paths, scan interval 60 secs
Neighbor \Y AS MsgRcvd MsgSent TblVer 1InQ OutQ Up/Down State/PfxRcd
::192.23.1.2 4 100 24 24 3 0 0 00:19:00 1
R4-ipvid-ipve#
R4-ipvd-ipvée#show ipvé int tunnel 0
TunnelO is up, line protocol is up

IPv6 is enabled, link-local address is FE80::C022:104

Global unicast address(es):

::192.34.1.4, subnet is ::/96
Joined group address(es):

FF02::1
FF02::2
FF02::9

FF02::1:FF22:104
MTU is 1480 bytes
ICMP error messages limited to one every 100 milliseconds
ICMP redirects are enabled
ND DAD is not supported
ND reachable time is 30000 milliseconds
Hosts use stateless autoconfig for addresses.
R4-ipvid-ipve#

B P B B

AE D RENE BT AT X EH# THEBERR
RS

mohHERER (RIEMAS ) (OIT) ZFEL show @i t. A OIT JEEX show iiH

a0 i
XX  EFAdebugin T2 Bl . iHZ R ABXDebugin THEEELR.

- show ipvé route - Wi IPv6 LR BFERH.

- show ip ospf neighbor - 2 REEHER ID, EERMLEHEHEBPAVRE. I, ZHHTEETE
FHRLECHMIA 28 , BEHFZFFERRBELEH Open Shortest Path First (OSPF) hello %11
DT RETE], Il%lttu% , ZWPRE TR ZABEEEENZEORN OSPF SBEF R BEXRN

BEOW IP thit,
- show ipv6 interface brief - BiIIRREEORETEEH.
. show interfaces tunnel 0 - RiIFEHRPREERBNBRRER R,
. show ipv6 rip - &% IPv6 RIP £,
- show ipv6 protocols - &£ 7R IPv6 B&H MRS
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R ping BIiER IPv6 MEREHM , WL IPv6 B ZE ipv6 rip RAM .

Rl-ipvé6#show ipvé route

IPv6 Routing Table - 6 entries

Codes: C - Connected, L - Local, S - Static, R - RIP, B - BGP
I1 - ISIS L1, I2 - ISIS L2, IA - ISIS interarea

Timers: Uptime/Expires

L 2000:1:1:1:21:1:1:1112/128 [0/0]

via ::, Ethernet0/1
C 2000:1:1:1:1:1:1:0/112 [0/0]
via ::, Ethernet0/1

R 3000::/112 [120/2]

via FE80::202:B9FF:FECB:D281, Ethernet0/1
R 4000:1:1:1:1:1:1:0/112 [120/3]

via FE80::202:B9FF:FECB:D281, Ethernet0/1
L  FE80::/10 [0/0]

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

via ::, NullO
Rl-ipvée#

£ R2 FBIFEEM Tunnel0 #F#OZRE IPv6 RIP 3 H.

R2-ipv6-ipvid#show ipvé route

IPv6 Routing Table - 7 entries

Codes: C - Connected, L - Local, S - Static, R - RIP, B - BGP
I1 - ISIS L1, I2 - ISIS L2, IA - ISIS interarea

Timers: Uptime/Expires

L 2000:1:21:1:1:1:1:1111/128 [0/0]

via ::, FastEthernet0/1
C 2000:1:1:1:1:1:1:0/112 [0/0]
via ::, FastEthernet0/1
L 3000::1/128 [0/0]
via ::, TunnelO
c 3000::/112 [0/0]
via ::, TunnelO

R 4000:1:1:1:1:1:1:0/112 [120/2]
via FE80::230:80FF:FEF3:4701, TunnelO
L FE80::/10 [0/0]

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

R2-ipv6-ipva#

MREFEEERB , FEERI IPv4 MERSEEEH. A, BFERIE OSPF S8EFELUKR 2
BFER IPv4 bt (ZERREEOMNRER ) NEEH. RERIERB A LEN IPv4 ping ERZER
Z [B1#1T ping.

R2-ipv6-ipvid#show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
192.23.1.3 1 FULL/ - 00:00:36 192.23.1.3 Serial0/0
R2-ipv6-ipva#

R3-ipvi#show ip ospf neighbor

Neighbor ID Pri State Dead Time 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 Serial0/0
R3-ipvid#

R4-ipvd-ipv6e#show ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface

192.23.1.3 1 FULL/ - 00:00:35 192.34.1.3 Seriall/5



R4-ipvid-ipve#

£ R2 LIRIF IPve BRERORBCREA , HETLUER IPv4 A IPv6 H# it IPv6 ping :EEBRE
Fo MEREEOXN  RREHETEAGRENEEE M, X2 MEIPv4ES 1) EE E % B
BENTERBERE,

R2-ipv6-ipvid#show ipvé interface brief

FastEthernet0/0 [up/up]
unassigned

Serial0/0 [up/up]
unassigned

FastEthernet0/1 [up/up]
2000:1:21:1:1:1:1:1111

TunnelO [up/up]
3000::1

R2-ipv6-ipva#
R2-ipv6-ipvi#show interfaces tunnel 0
TunnelO is up, line protocol is up
Hardware is Tunnel
MTU 1514 bytes, BW 9 Kbit, DLY 500000 usec,
reliability 255/255, txload 1/255, rxload 1/255
Encapsulation TUNNEL, loopback not set
Keepalive not set
Tunnel source 192.23.1.2 (Serial0/0), destination 192.34.1.4
Tunnel protocol/transport IPv6/IP, key disabled, sequencing disabled
Tunnel TTL 255
Checksumming of packets disabled
Last input 00:00:09, output 00:00:19, output hang never
Last clearing of "show interface" counters never
Input queue: 0/75/0/0 (size/max/drops/flushes); Total output drops: 0
Queueing strategy: fifo
Output queue :0/0 (size/max)
5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate 0 bits/sec, 0 packets/sec
3119 packets input, 361832 bytes, 0 no buffer
Received 0 broadcasts, 0 runts, 0 giants, 0 throttles
0 input errors, 0 CRC, 0 frame, 0 overrun, 0 ignored, 0 abort
3117 packets output, 361560 bytes, 0 underruns
0 output errors, 0 collisions, 0 interface resets
0 output buffer failures, 0 output buffers swapped out
R2-ipv6-ipva#

R IPve BHEMAEFEEREHE IPv4 MEELTRIE , NEERE IPv6 RIP BLE.

R2-ipv6-ipvid#show ipvé rip
RIP process "6bone", port 521, multicast-group FF02::9, pid 111
Administrative distance is 120. Routing table is 0
Updates every 30 seconds, expire after 180
Holddown lasts 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-ipvi#
R2-ipvé6-ipv4d#show ipvé protocols
IPv6 Routing Protocol is "connected"
IPv6 Routing Protocol is "static"
IPv6 Routing Protocol is "rip 6bone"
Interfaces:
FastEthernet0/1
TunnelO
Redistribution:
Redistributing protocol rip 6bone



MEREARNEE , FEARITNEMER. EARHIT , FiAE IPv6 RIP BEHEZF[EIFEARINRE. B
FTERE , MARKRAE RIP BANEOYEREER, i, EERIEENNEPHER RIP #EA
=R —H, WRFE , JLLEF debug ipvb rip WiH . #HITTAERRAZE , X/ OFik
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