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1° Etapa:
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Ativar o IPv6 nos roteadores, por padréo fica desativado.
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Hide Passwords [l

| Check For Updates | | Enable@H| Disable | | Uninstall |[ Unscheduie |[

Name + |Version |Build Time | Scheduled
S routeros-mipsbe 6.2 Aug/02/2013 10:37-21
Sadvancedt... 62 Aug/02/2013 10:37:21
S dhep 62 Aug/02/2013 10:37:21
S hotspot 62 Aug/02/2013 10:37:21
33iove 62 Aug/02/2013 10:37:21
S mpls 62 Aug/02/2013 10:37:21
Sppp 62 Aug/02/2013 10:37:21
S routing 62 Aug/02/2013 10:37:21
S security 62 Aug/02/2013 10:37:21
S system 62 Aug/02/2013 10:37:21
B wireless 62 Aug/02/2013 10:37:21

/system packageenable ipv6

ApOs reiniciar os roteadores o0 ipv6 e 0 0 OSPFv3 ja estardo habilitados e prontos para serem configurados.

2° Etapa:

Criar a interfaces de loopback nos roteadores e um Mac para a interface loopback, pois os Ultimos 64bits do ipv6 € a
parte destinada para a identificacdo de interface baseada no Mac Address e as interfaces bridge ndo possuem um
MAC , use a opcdo admin-mac para adiciona-los a bridge.



Roteadorl:
finterface bridge

add admin-mac=00:11:11:11:11:11 auto-mac=no name=loopback
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Type: IBridge
MTU: 1500
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ARP: |enabled
Admin. MAC Address: [00:11:11:11:11:11
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Roteador2:
finterface bridge

add admin-mac=00:22:22:22:22:22 auto-mac=no name=loopback



admin@/e80:20c:421f{e9a/76%10 (Roteador?) - WinBox v6.2 on RBL100 (pwerbe) . = =L
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Roteador3:

/interface bridge

add admin-mac=00:33:33:33:33:33 auto-mac=no name=Iloopback

New Interface

Genersl | STP Status Traffic

jgoe |Pots Fiters NAT
HECEE]
[Name 7 | Type] Type: [Bridge
MTU: 1500
L2 MTU: |
MAC Address: |
ARP: lenabled
Admin. MAC Address: [00:33:33:33:33.33 4§

[ New Terminal
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Roteador4:
/interface bridge

add admin-mac=00:44:44:44:44:44 auto-mac=no name=loopback



g New Interface
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Admin. MAC Address: [00:44:44:44:44:44 4 a

3° Etapa:

Adcione os ips nas respectivas interfaces que irdo fazer parte do roteamento.

Roteador 1:
Configuar o ip dainterface loopback
/ipv6 address

add address=2001:db8:1110::1/128 advertise=no interface=loopback

—
V| Hde Passwords M (7 |

Address: [2001:b8:1110:1/128 & oK 7|
From Pool: Y Cancel
Interface: [loopback 5 2 Apply

[l Euiea
6 ] Advertise

Configurar o ip da interface etherl
/ipv6 address

add address=2001:db8:1111::1/64 advertise=no interface=etherl



Hide Passwords

Address: [2001:db8:1111:1/64 D ok 4
From Pool: b Cancel

Interface: |ether1 3 |_3_|
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Roteador2:
Configurar o ip dainterface loopback
/ipv6 address

add address=2001:db8:1110::2/128 advertise=no interface=loopback

New IPv6 ress

Address: |2001:db8:1110:2/128 4]

From Pool: v
tetace: oopbsck D |3] [ renly

] EUle4

Pfe80::222:22 fe22:22)

Configurar o ip da interface etherl
/ipv6 address

add address=2001:db8:1111::2/64 advertise=no interface=etherl
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Pfe80::20c:42ff fea:6i/64

(V| Hide Passwords [l (&)

Pfe8::20c: 42 fe9a:70/64 Address: |2001:db8:11 11:2b64 2

| OKQ
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Cancel
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Pfe80::20c:42f fea:74/64
Pfe80:20c 42 feJa:76/64

rfe80:222:24f1622:2222... U EU'“_

Disable
Comment

Configurar o ip dainterface ether2
/ipv6 address

add address=2001:db8:1113::1/64 advertise=no interface=ether2

Pfe80::20c 42 fe

Pfe80:20c:42H fea:6c/64
Pfe80::20c:42f fe9a:6d/64 Ne
Pfe80::20c:42 feJa:6e/64

Address: [2001:db8:1113:1/64 2

From Pool: v

fe80:20c:42f fe9a:72/64 Interface: [ether2 3

Pfe80:20c:42 fe%a:73/64
Ple80::20c 42 fe9a:74/64

pfe8l: 20c: 424 fe%a:76/64 [ Eules

B(e80::222.221222:2222... OltAdvetise :

=P2001:db8:1110::2

14 tems

Configurar o ip dainterface ether3
/ipv6 address

add address=2001:db8:1114::1/64 advertise=no interface=ether3




Address: [2001:db8:1114:1/64 2 ]

From Pool: N

Interface: |ether3

New Teminal 15items (1 selected)
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Roteador3:
Configurar o ip da interface loopback
/ipv6 address

add address=2001:db8:1110::3/128 advertise=no interface=loopback

/ |[From Pool [Interface [Advertise [[]
etherl no

Address: [2001:db8:1110:3/128 &

From Pool: v

Interface: loopback D [=]

[[] Evi4
GD Advertise

Configurar o ip da interface etherl
/ipv6 address

add address=2001:db8:1113::2/64 advertise=no interface=etherl



[Vl Hide Passwords .ﬂ

rfe80::20c:424ffe52:7305...

rfe80:233:33 fe33:3333...
% 2001:db8:1110::3 Address: [2001:db8:111B:2/64 2 | ok &4

From Pool: | IV

Interface: ietheﬂ 2 " * l Apply

[] EUle4
["] Advertise

Configurar o ip da interface ether2
/ipv6 address

add address=2001:db8:111a::1/64 advertise=no interface=ether2

| Safe Hide Passwords [ (i

Address: [2001:db8:111a::1/64 D
From Pool: |
Interface: |ether2

&2001db81110:3

Roteador4:

Configurar o ip dainterface loopback



/ipv6 address

add address=2001:db8:1110::4/128 advertise=no interface=loopback
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Configurar o ip dainterface etherl
/ipv6 address

add address=2001:db8:1114::2/64 advertise=no interface=etherl



[+][=]

|Address / |FromPool |Interface
DL rfe80::20c:42ff fead:5df8/ ... ether2
DL rfe80:20c:42ffead:5df9/... ethers
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Configurar o ip da interface ether2
/ipv6 address

add address=2001:db8:111b::1/64 advertise=no interface=ether2
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4° Etapa:

Com as mudancas do OSPFv2 para o0 OSPFv3 é preciso adicionar as interfaces que irdo fazer parte da area ao invés
das redes.

Roteadorl:
Adicionar ainterface etherl que ira fazer parte da area backbone do roteadorl.
/routing ospf-v3 interface

add area=backbone interface=etherl
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Roteador2:
Adicionar a interface etherl que ira fazer parte da &rea backbone do roteador?2.
/routing ospf-v3 interface

add area=backbone interface=etherl



Int |Instances | Aveas Avea Ranges  Virtud ]
=
‘A’ea t|hteffaoe Interface: |etherl 5_“_3_|

BGP
Fitters
MME
OSPF
osPrv3 2
Prefix Lists
RIP

Adicionar a interface ether2 que ira fazer parte da area backbone do roteador2.
/routing ospf-v3 interface

add area=backbone interface=ether2

Adicionar a interface ether3 que ira fazer parte da area backbone do roteador2.

/routing ospf-v3 interface

add area=backbone interface=ether3



B New OSPFv3

General | Status |

Area:
Interface:
Cost:
Priority:

Interval:

backbone (%]
o ¢

et [¥]
[

[] Passive
["] Use BFD

Transmit Delay:
Hello Interval:

Roteador3:

Adicionar a interface etherl que ira fazer parte da area backbone do roteador3.

/routing ospf-v3 interface

add area=backbone interface=etherl

Retransmit Interval:
Transmit Delay:

Hello Interval:
Router Dead Interval:

: |backbone EJ

o]
|

etherl D 2

et |3
b ]

[] Passive
[l Use BFD

L ]

Roteador4:

[Facive [state: down

Adicionar a interface etherl que ira fazer parte da area backbone do roteador4.

/routing ospf-v3 interface

add area=backbone interface=etherl
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< Proty: 1 ]
Mrois 17 == S—
@ System I msanceD: [0 ]
& Queues || Passive
5 Fies [] Use BFD
2] Log Retransmit Interval: l:] s
i e L —
A Helotervat: 10
: ‘emin
B4 MetaROUTER || #] Hoee Dioad Yreoeet 8 D
#5 Parttion
D Make Supout rif
@& Manual
| I
5° Etapa:

Definir o Router ID dos roteadores e permitir a distribuicdo das rotas dindmicas e estaticas entre os roteadores.

Roteador1:

[routing ospf-v3 instance

set [ find default=yes ] redistribute-connected=as-type-1 redistribute-static=as-type-1 router-id=0.0.0.1

r ——— ———
© admin@fe80:20c:42fffeSc:ac38%10 (Roteadord) - WinBox v6.2 on RB493AH (mipsbe) -~ IEI&E

| see Mode |
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Mesh
o - [#][=] [#][x] [=]
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35! IPv6 ¥ = t 4 00 defaut =] E3
<7 MPLS K Metrics  Status | K 3
#Routing 1 " gD Name: |defaut Cancel
5 I 5
57 System BGP Router ID: [0.0.0.1 Apply
& Queves Fiters
B e Redarbut Deat Rose: oover %] | [ Dasle
|| Log OSPF Redistribute Connected Routes: [astype1 @ | ¥ | | Comment
. Radius osPrv3 2 Redistribute Static Routes: [astype 1 7 | ¥ Copy
K Tools I Prefx Lists i

Redistribute RIP Routes: ¥

e = e es: {no % Remove
= Redistribute BGP Routes: [no
© Pon ] R OtherOSPFRoutes: o [#]
- |1item (1 selected)
| 4 Make Supout if
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enabled [defaut

Roteador2:



/routing ospf-v3 instance

set [ find default=yes ] redistribute-connected=as-type-1 redistribute-static=as-type-1 router-id=0.0.0.2

Interfaces hﬁm|keas!ksaﬂmges Vitual Links Neighbors NBMA Neighbors LSA Routes ...

[#][=] [][2] []

Instance <default>
Metrics  Status
Name: |default
Router ID: |0.0.0.2 5

Redtibute Defauk Route: fnever |3
Redistribute C dRoutes: astye1 O  |[#]

Redistibute Static Routes: [astype 1/ | #]
0sPFv3 2 =
Redistibute RIP Routes: |no =]

Prefix Lists
Redistrbute BGP Routes: o | %]
Redstribute Other OSPF Routes: o | %

|defaut

Roteador3:
[/routing ospf-v3 instance

set [ find default=yes ] redistribute-connected=as-type-1 redistribute-static=as-type-1 router-id=0.0.0.3

OSPFv3 Instance <default

| General | Metrics | Status
Name: |default Cancel
Router ID: [0.00.3 5 Aoply
Defaut Route: [never | % | | Disable
Redistibute Connected Routes: [astype 1 [#] | | Comment
Redistribute Static Routes: [astype 1 7 |[¥] Copy
RIP Routes: [no [Z]| [ Remove
Redstibute BGPRoutes: o | %]
e Redistibute Other OSPF Routes: [0 ||
I Prefix Lists enabled [defaut
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Roteador4:

/routing ospf-v3 instance

set [ find default=yes ] redistribute-connected=as-type-1 redistribute-static=as-type-1 router-id=0.0.0.4



Router ID: {0.0.04

Defaut Route: [never ||

Redistibute Connected Routes: [astype 1 @ | ¥]
i Static Routes: [astype 1/ [¥]

Re RIP Routes: no 2|
BGPRoutes: o | %]

Redistribute Other OSPF Routes: o | ¥

OSPF
osPrv3 2
Prefix Lists

RIP enabled | defaut
RIPng

6° Etapa:
Configure os Ipsdos Hosts.

Host1:

-

| @ Propriedades de Local Area Connection

— pnectar
: - |
Propriedades de Protocolo TCP/IP versédo 6 (TCP/IPv6) ] @
= e = e 3

e |

As configuracdes de IPv6 poderdo ser atribuidas automaticamente se a rede oferecer suporte a
esse recurso. Caso contrario, vocé precisara solicitar as configuracdes de IPv6 apropriadas ao
administrador de rede.

() Obter um endereco IPv6 automaticamente
(@) Usar o sequinte enderego IPv6:
Endereco IPv6: 2001:db8:111a::2

Comprimento do prefixo da sub-rede: 64

Gateway padrdo: 2001:db8:111a::1

Obter o endereco dos servidores DNS automaticamente

(@ Usar os seguintes enderegos de servidor DNS:

Servidor DNS preferencial: 2001:db8:111a::1

Servidor DNS alternativo:

30

Validar configuracdes na saida Avancado...

[ o ][ cancelr |

Host2:
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As configuracdes de IPv6 poderdo ser atribuidas automaticamente se a rede oferecer suporte a
esse recurso. Caso contrério, vocé precisara solicitar as configuracdes de IPv6 apropriadas ao
administrador de rede.

() Obter um endereco IPv6 automaticamente
(@) Usar o seguinte endereco IPv6:

Endereco IPvé6: 2001:db8:111b::2

Comprimento do prefixo da sub-rede: 64

Gateway padrao: 2001:db8:111b::1

Obter o endereco dos servidores DNS automaticamente

(@ Usar os sequintes enderecos de servidor DNS:

Servidor DNS preferendial: 2001:db8:111b::1

Servidor DNS alternativo:

Validar configuracdes na saida

[ Avangado... ]

[ ok ][ cancelar |

7° Etapa:

Visualize a tabela de roteamento para observar a divugacéo de rotas entre os roteadores

Roteador1:

/routing ospf-v3 route print



Area Ranges  Virtual Links  Neighbors  NBMA Neighbors ~ LSA Rouee|AsaadaMers‘osprv3Mas

Fro @ |3

lhstance / |Area

| Dst. Address

| Gateway

l Interface | Cost

]Stae |v

P default
P default
P defautt
P default
P default
P defautt
P default
P default
P default

backbone

backbone

backbone

2001:db8:1110::1
2001:db8:111a::/64
2001:db8:1113:./64
2001:db8:111b::/64
2001:db8:1111::/64
2001:db8:1110::3
2001:db8:1114:./64
2001:db8:1110::2
2001:db8:1110::4

fe80::20c:4f fe9a:6b
fe80::20c:42f fe9a:6b
fe80::20c:42f fe9a:6b

fe80::20c: 424 fe9a:6b
fe80::20c:42f fe9a:6b
fe80::20c:42ff fe9a:6b
fe80::20c:42f feSa:6b

etherl
etherl
etherl
etherl
etherl
etherl
etherl
etherl

5885558888

imported e..
ext 1
intra area

[ New Teminal
¥4 MetaROUTER
§> Partition
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Observe que natabela foi divulgada as rotas de todos os roteadores.

Roteador2:

[/routing ospf-v3 route print

Area Ranges Virtual Links  Neighbors NBMA Neighbors LSA RoBfes | AS Border Routers OSPFv3Routers ...

[Fing ] [aH

[Instance  [Area |Dst. Address G |inteface  [Cost [State [
P default 2001:db8:1110::2 20 imported e...
P default 2001:db8:1111:./64
P defautt 2001:db8:1110::1
P defautt 2001:db8:1114::/64
P default 2001:db8:1110::3
P default 2001:db8:111a::/64
P default 2001:db8:111b::/64
P default 2001:db8:1113::/64
P default 2001:db8:1110:4

backbone % etherl 10
fe80::20c:42ff... etherl 30
25 ether3 10
fe80::20c:42ff... ether2 30
fe80::20c:42f... ether2 30
fe80::20c:42f... ether3 30
¥ ether2 10

backbone

intra area

e80::20c:428.. ether3 0 ext?

MME
OSPF
osPrv3 2
Prefix Lists
] New Teminal RIP
#4 MetaROUTER RIPng
#5 Parition
| Make Supout s
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E et

Note que no roteador 2 também conseguiu atualizar sua tabela com todas as rotas.

8° Etapa:

Teste do hostl para os roteadores e para o host2



#ping -6 2001:db8:1110::1

I

P

§ Administrador: C:\Windows\system32\cmd.exe LQ all . Y

LC:\Users\Euandro)ping -6 2001 :db8:1116::1

Disparando 2081 :dbh8:1110::1 com 32 hytes de dados:
Resposta de 28081:db8:11168::1: tempo<{ims
|Resposta de 20081 :dbh8:11108::1: tempo<ims
Resposta de 2081:db8:1110::1: tempo<{ims
Resposta de 2001:db8:1116::1: tempo{ims

Estatisticas do Ping para 2001:db8:1118::1:
Pacotes: Enviados = 4, Recebidos = 4, Perdidos = 8 (B de
perdal.
Aproximar um namero redondo de vezes em milissegundos:
Minimo = Bms, Maximo = Oms, Média = Bms

!C:\Users\Euandro) "!

#ping -6 2001:db8:1110::2

7

o = 3
Administrador: C:\Windows\system32\cmd.exe l S50 l l = E) I—&J

C:\Users\Evandro>ping -6 2081:db8:1110::2

Disparando 2001:db8:1116A::2 com 32 hytes de dados:
Resposta de 2881:db8:1116::2: tempo{ims

2001 :dbh8:1118::2: tempo<ims

2001 :db8:1118::2: tempo<{ims

2001 :db8:1118::2: tempo<lims

Estatisticas do Ping para 2001:dbh8:11108::2:
Pacotes: Enviados = 4, Recebidos = 4, Perdidos = 8 {(Bx
perdal.
Aproximar um ndmero redondo de vezes em milissegundos:
Minimo = Bms, Maximo = Bms, Média = Oms

:\Users\Evandro> e

#ping -6 2001:db8:1110::3

-

Administrador: C:\Wi 7 | = | | =Na= ]—EE—P

.Microsoft Windows [versao 6.1.76011] -
Copyright (c> 20089 Microsoft Corporation. Todos os direitos reservados.

C:\Users\Evandro>ping -6 2001:dh8:1110::

Disparando 2001 :dh8:1110::3 com 32 hytes de dados:
Resposta de 20081:dbh8:1110::3: tempo=1ims
Resposta de 2001:db8:1110::3: tempo<ims
Resposta de 2001:db8:1110::3: tempo<{ims
Resposta de 2001:dbh8:1110::3: tempo<ims

Estatisticas do Ping para 2001:db8:1110::3:
Pacotes: Enviados = 4. Recebhidos = 4, Perdidos = @ (8% de
perda.
Aproximar um nimero redondo de vezes em milissegundos:
Minimo = @Bms, Maximo = 1ms, Média = @ms

C:\Users\Evandro) X

#ping -62001:db8:1110::4



Administrador: C:\Windows\system32\cmd.exe

Aproximar um namero redondo de vezes em milissegundos:
i 5770 SR
Minimo = Bms, Maximo = 1ms. Média = Oms

C:\Users\Evandro>ping -6 2081:dbh8:1110::4

Disparando 2001:db8:1110::4 com 32 hytes de dados:
Resposta de 2001:db8:1116::4: tempo<ims
Resposta de 2801:db8:11108::4: tempo<{ims
Resposta de 2001:dbh8:11108::4: tempo<ims
Resposta de 2001:db8:1110::4: tempo<{ims

Estatisticas do Ping para 2001:db8:1118::4:
Pacotes: Enviados = 4, Recebidos = 4, Perdidos = @ (8% de
perda.
Aproximar um ndmero redondo de vezes em milissegundos:
Minimo = Bms, Maximo = Bms, Média = Oms

C:\Users\Evandro>

#ping -6 2001:db8:111b::2

=

o] B s

Aproximar um ndmero redondo de vezes em milissegundos:
rr P e
Minimo = Bms,. Maximo = Bms,. Média = Bms

C:\Users\Evandro>ping —6 2081:db8:111h::2

Disparando 2801:db8:111b::2 com 32 hytes de dados:
de 2001 :db8:111b::2: tempo=1ms
de 2001 :db8:111b::2: tempo=1ims
de 2001 :db8:111b::2: tempo<{ims
de 2001 :db8:111b::2: tempo=1ims
Estatisticas do Ping para 2081:db8:111b::2:
Pacotes: Enviados = 4, Recehidos = 4, Perdidos = 8 (Bx de
perda.
Aproximar um ndmero redondo de vezes em milissegundos:
Minimo = Bms, Maximo = 1ms, Média = Bms

C:\Users\Evandro>

Teste do host 2para os roteadores e para o hostl

#ping -6 2001:db8:1110::1

Administrador: Prompt de Comando - cmd

c:\>ping -6 2001:dh8:1118::

Disparando 2081:dbh8:1110::1 com 32 hytes de dados:
: tempo<{ims
: tempo<{ims

Resposta de 2001:dbh8:11108::1: tempo<lims

Resposta de 28081:dbh8:1116::1: tempo{ims

Estatisticas do Ping para 2001:db8:1118::1:
Pacotes: Enviados = 4. Recehidos = 4, Perdidos = 8 (8% de
perdal.
Aproximar um nimero redondo de vezes em milissegundos:
Minimo = Bms, Maximo = Bms, Média = Bms

Cc =\

SR E=n EcR <=




#ping -6 2001:db8:1110::2

#

Administrador: Prompt de Comando - cmd

c:\>ping -6 2001:dh8:1118::2

perdal.

c:\>

Disparando 2001:db8:11108::2 com 32 bhytes de dados:
de 2001:db8:1110::2: tempo<ims
de 20081 :dbh8:1118::2: tempo<ims
de 2001:db8:1110::2: tempo<ims
de 20001 :dbh8:1118::2: tempo<ims

Estatisticas do Ping para 2001:db8:1118::2:
Pacotes: Enviados = 4, Recebidos = 4, Perdidos

=8 (Bz de

Aproximar um ndmero redondo de vezes em milissegundos:
paier g G ate
Minimo = Bms, Maximo = Bms,. Média = Bms

#ping -6 2001:db8:1110::3

A Administrador: Prompt de Comando - cmd

c:>ping —6 2081:db8:1118::

Dizparando 20081:db8:1110::
Resposta de Z8@1:dbh8:1118: tempo<ims
RHezposta de 20081:db8:1110: tempo<ims
Resposta de Z8@1:dbh8:1118: tempo<ims
Rezposta de 20081:db8:1110: tempo<ims

Eztatisticas do Ping para 2081:dbh8:1118::3:

perdal.

om 32 bytes de dados:

Pacotesz: Enviados = 4, Recehidos = 4, Perdidos

=@ Bz de

Hpruximar um nﬁmeru(redundu de vEZES en milissegundos:
Minimo = Bms,. Maximo = Bms, Média = Bms

-~

] o]

#ping -6 2001:db8:1110::4

Administrador: Prompt de Comando - cmd

\>ping -6 2001:dbh8:1116::4

de 2001 :dbh8:1118::4: tempo<ims
de 2001:dh8:11108::4: tempo<ims
de 20081 :dbh8:11108::4: tempo<ims
de 2001:dh8:11108::4: tempo<ims

Estatisticas do Ping para 2001:dh8:1118::4:
Pacotes: Enviados = 4. Recebidos = 4, Perdidos
perda.

Aproximar um nimero redondo de vezes em milissegundos:
Minimo = Bms, Maximo = Bms, Média = Oms

e N>

Disparando 2001 :dbh8:11108::4 com 32 bhytes de dados:

=0

(Bz de

#ping -6 2001:db8:111a::2



2 N

o[- B[S

Administrador: Prompt de Comando - cmd =S

c:\>ping -6 2081:dh8:111a::2

Disparando 208081:dbh8:111a::2 com 32 bhytes de dados:
de 2001 :db8:111a::2: tempo=1ims
de 20081 :dbh8:111a::2: tempo<ims
de 2001 :db8:111a::2: tempo<ims

Resposta de 20801:db8:111a::2: tempo{ims

Estatisticas do Ping para 2001:dh8:111a::2:
Pacotes: Enviados = 4, Recebidos = 4, Perdidos = @ (8% de
perda.
Aproximar um ndmero redondo de vezes em milissegundos:
Minimo = Bms,. Maximo = 1ims, Média = Oms

ICsNY> ~

Fontes:
1°- Apostila do curso: IPv6Basico - http://ipv6.br - rev.2012.07.22-01

2°- Implementagdes de IPV6 Utilizando MikrotikRouterOS -
http://www.ipv6.br/pub/IPV6/Forumimplementadores|/MD_Brasil-IPV6.pdf

3° - Manual: IPv6/Address - http://wiki.mikrotik.com/wiki/Manual:IPv6/Address
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