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S000:1:1:1 1:1:1:2 4112

1942312 724

A000:1:1:1:1:1:1:1 #1122

Py Netwark

TH(FS IPv6 ZE)
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- R1-IPv6
- R2-1Pv6-IPv4
- R3-IPv4
- R4-1Pv4-IPv6
- R5-1Pv6

R1-IPv6(Cisco 3640 2F<E])

Rl-ipv6#show run
Building configuration...

Current configuration : 916 bytes
!

version 12.3

hostname R1-ipv6

!

boot system flash

logging buffered 4096 debugging




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

end

R2-IPv6-IPv4(Cisco 3640 2} El)

:1:1:1:1:1112/112

R2-ipv6-ipvidf#show run
Building configuration

Current configuration
!

version 12.3

!

hostname R2-ipv6-ipv4
!

ip subnet-zero

1

1

ipv6 unicast-routing

!

!

interface TunnelO

no ip address

ipv6e address 3000::1/112

ipv6 rip 6bone enable

tunnel source Serial0/0
.34.1.4

tunnel destination 192
tunnel mode ipv6ip
!--- Configures Manual

would require a Data License

"tunnel mode ipvéip" !

1079 bytes

tunnel. !--- In some cases, user
I-—— in order to issue

! 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 2tEl) |

R3-ipvid#show run
Building configuration...

Current configuration : 865 bytes
1
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 Serial0O/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 O
network 192.34.1.0 0.0.0.255 area O
!
ip classless
!
line con 0
line aux 0
line vty 0 4
!
1

end

R4-IPv4-1Pv6(Cisco 3640 EHEl)

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

1

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 2F<E)

R5-ipvé6#show run
Building configuration...

Current configuration : 1001 bytes
!
version 12.3
!
hostname R5-ipv6
!
ip subnet-zero
ip cef distributed
1
i
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
\
ip classless
!
ipv6 router rip 6bone
1
1
\
line con 0
exec-timeout 0 0
line aux 0
line vty 0 4
login
1

end
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R2-IPv6-IPv4(Cisco 3640 2} El)

R2-ipv6-ipvi#show run

Building configuration...

Current configuration : 1394 bytes

!
version 12.3

!
hostname R2-ipv6-ipv4

1

!

ip subnet-zero

!

1

!

ipv6 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 ipvé 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
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1

line con 0

line aux 0
0

line vty 4
login

line vty 5 15
login

!

!

end

R4-IPv4-IPv6(Cisco 3640 2} El)

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
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Output Interpreter _'.:_-_rL(%
01 show B £ 0| £44

- show ipv6 route — IPv6Oll 27} QU=XK| & QIErL|Ct.
- show bgp ipvé — BGP7} A& SQIX| & QlgFL|C},
o]

=
- show bgp ipv6 summary — IPv6O{|A] &3 ZQI BGPO CHEt Qof HEE &
= = A

- show ipv6 int tunnel 0 — E{'= 0| IPv6 Ol QU
L|Ct.

+5 IPve ZOf CHEH 80 B &

R101M R52] IPv6 4 & pingst0{ E{'A0]| IPv4 HIEL|ZE Sall IPv6E H& st

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-ipvé#

R50{ X R12| IPv6 F=AE ping&fLICt.

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-ipvée#

XIS IPve 2 E0of CHEt &0l Hed &2
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2474 |Pv6 LIEQ T E ping5tod EIS S8t o142 =QlstLC,

Rl-ipvé#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 = 68/69/72 ms

Rl-ipvée#

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-ipve#
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R5-ipvé6#show ipv6é 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 4000:1:1:1:1:1:1:1112/128 [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
R5-1pv6#

AL

#471 IPv6 LIEQIZ7} 215 BHRE(0l 8 B9 Ei0| SEEIE BH2EE HolsrLIch

R4-ipvd-ipv6o#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-ipvid-ipve#
IPv6é BGPE Al&35t0{ ME CHE F IPv6 LIER T 7to] HEE SRS=E BGP7 A
RIghLCt.

R4-ipvd-ipve#show bgp ipvé
BGP table version is 3, local router ID is 192.34.1.4

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

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

R4-ipvd-ipve#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-1list 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 InQ 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-ipv6o#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#
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Output Interpreter =7 (&
04 show B £3{9| E4

B 1: debug BEE AHE5H7| Mol ClHT BHol| et 2 WEE HEFAUAL.

. show ipv6 route — IPv60i| Z27} U E=X| =QIEFLCH.
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1M ClHto|AMM 21 ClHIO|A CHR2 2 MASH 7|7 K| Z|ChEl= E2 AlZHE :
&t o| dlo|t7} EH 44 E QIE{mo|A o] IP FA2F OSPF 0|7} 21X e EA5HE QIF
H O|AZ FEA|BLICE.
- show ipv6 interface brief — E{'d QIE{H|0|A 7} 7t& SQIX| & IFLICY.
- show interfaces tunnel 0 — T & E E{'d L& 2 2t E HIOIZOM & = JU=EX
. show ipv6 rip — IPv6 RIP HE & FE A& L|CH
- show ipv6 protocols — IPv6 2t & T2 EZ 9| HEIE EAIELIC.
2 IPv6 UE {30l CHEt ping0l MIiE ZHL IPv6 RIPE &3l IPv6 B2 E S&st=X| =QIEL
Ct.
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Rl-ipvé#show ipv6é route

IPv6 Routing Table - 6 entries

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

Timers: Uptime/Expires

L 2000:1:1:1:1:1:1:1112/128 [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#

rir
b2l
1
o
]
r
n

R20{| A IPv6 RIP ZZZ7} Tunnel0 QIE{H 0| A0 M S & &l

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 2000:1:1:1:1:1:1:1111/128 [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#

Q1710 2HI7F 2= HS BIX| IPva LIS T 7t & 4 EIX| OhtEX| SQIFLICE 3t OSPF Q1Y
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R2-ipv6-ipvd#show ip ospf neighbor



Neighbor ID Pri
192.23.1.3 1
R2-ipv6-ipva#

State
FULL/ -

R3-ipvi#show ip ospf neighbor

Neighbor ID Pri State
1.1.1.1 1 FULL/ -
192.23.1.2 1 FULL/ -

R3-ipvid#

R4-ipvd-ipvée#show ip ospf neighbor
Neighbor ID Pri State
192.23.1.3 1 FULL/ -
R4-ipvid-ipve#

R20{| M IPv6 E{'d QIE{m| 0| AT} 5 S

o

ping & = A=X| =QlgLIct EHd
oM &1 UK
IPv4 £ 201 A 2 lghL|ct.

Dead Time Address
00:00:36 192.23.1.3
Dead Time Address
00:00:30 192.34.1.4
00:00:35 192.23.1.2
Dead Time Address
00:00:35 192.34.1.3

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-ipve-ipvid#

R2-ipv6-ipvd#show interfaces tunnel 0

TunnelO is up, line protocol is up

Hardware is Tunnel

MTU 1514 bytes, BW 9 Kbit,
reliability 255/255,

Encapsulation TUNNEL,

Keepalive not set

Tunnel source 192.23.1.2

Tunnel TTL 255
Checksumming of packets disabled
Last input 00:00:009,
Last clearing of

Input queue: 0/75/0/0
Queueing strategy: fifo
Output queue :0/0 (size/max)

5 minute input rate 0 bits/sec,
5 minute output rate 0 bits/sec,
3119 packets input,
Received 0 broadcasts,
0 input errors, 0 CRC,
3117 packets output,
0 output errors, 0 collisions,
0 output buffer failures,

R2-ipv6-ipva#

IPv6 Z20i| 0415 X7} 1 IPv4 HES|T 7t &QIE|™ IPv6 RIP Z4I|1ai0|ME

L|ch.

R2-ipv6-ipvid#show ipvé rip

(Serial0/0),
Tunnel protocol/transport IPv6/IP, key disabled,

output 00:00:19,
"show interface"
(size/max/drops/flushes) ;

361832 bytes,
0 runts,
0 frame,
361560 bytes,

DLY 500000 usec,
txload 1/255,
loopback not set

rxload 1/255

destination 192.34.1.4

output hang never
counters never

0 packets/sec

0 packets/sec

0 no buffer

0 throttles
0 ignored,

0 giants,
0 overrun, 0 abort
0 underruns

0 interface resets

0 output buffers swapped out

RIP process "6bone", port 521,

Administrative distance is 120.

Updates every 30 seconds,

multicast-group FF02::9, pid 111
Routing table is 0

expire after 180

Interface
Serial0/0

Interface
Serial0/1
Serial0/0

Interface
Seriall/5

sequencing disabled

Total output drops: 0
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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-ipva#
R2-ipv6-ipvid#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

7|8 dEE MEstX| t= E? EtO|H7t S USR] FQIEfLICH o] oo ME ZE IPv6 RIP 2+ E
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A% debug ipv6 rip2| EHE T + JU&LICH ZE ClHOL OHEIIX|Z CPU X 24 22 H
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http://www.ipv6-tf.com.pt/implementacoes/files/cisco/ipv6_ProvidingIPv6ServicesOverAnIPv4BackboneUsingTunnels.pdf?referring_site=bodynav
//www.cisco.com/en/US/docs/ios/12_2t/ipv6/ipv6_vgf.html?referring_site=bodynav
//www.cisco.com/en/US/tech/tk872/technologies_configuration_example09186a00801f3b4f.shtml?referring_site=bodynav
//www.cisco.com/en/US/tech/tk872/tsd_technology_support_protocol_home.html?referring_site=bodynav
//www.cisco.com/en/US/tech/tk365/tk80/tsd_technology_support_sub-protocol_home.html?referring_site=bodynav
//www.cisco.com/cisco/web/support/index.html?referring_site=bodynav

	IPv4 네트워크를 통한 IPv6 터널
	목차
	소개
	사전 요구 사항
	요구 사항
	사용되는 구성 요소
	표기 규칙

	구성
	네트워크 다이어그램
	구성(수동 IPv6 모드)
	구성(자동 IPv4 호환 모드)

	다음을 확인합니다.
	수동 IPv6 모드에 대한 확인 명령 출력
	자동 IPv6 모드에 대한 확인 명령 출력

	문제 해결
	문제 해결 명령
	요약

	관련 정보


