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Roteamento OSP

Flavio Guimaraes
Gerente NOC

v’ Treinamento Mikrotik
v Roteamento avan¢ado: OSPF, BGP

v" MTCNA/MTCWE/MTCRE/MTCTCE
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Objetivo

- Caracteristicas

- Balanceamento ECMP
- Tipos de Redes OSPF
- Sumarizagao

- Dicas OSPF
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Caracteristicas do O

- Protocolo aberto suportado por varios fabricant

- Protocolo intra-dominio ou interno (IGP — Interi
Protocol)

- Protocolo de roteamento do tipo link-state
- Baseado pelo algoritmo SPF (Shortest Path First)

- A métrica do OSPF e baseada no custo da interface
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Comunicacao OSP

10.0.1.0/30

==

10.0.1.2/30

Ua
10.0.1.1/30

ROTEADORA

area 0 (backbone)

Para iniciar uma comunica¢ao OSPF é necessario que os dois
estejam configurados na mesma network e area ID.
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Aplicacao no Mikrot

Routing > OSPF > Network

Instances ”ﬁm|m Area Ranges  Vitual Links Meighbors MEMA Neighbors ...

OSPF [=] E1 g osp
Instances Nﬁm|m Area Ranges  Virtual Links Meighbors NEMA Neighbors ...

+=|lv[xl 8 ¥ -
Network /| Area

4

. RI001030  backbone @ ™

Roteador A

F

*|=/lv/x a7
Network / |Area

Roteador B

(= E3

1 tem (1 selected)
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Balanceamento EC

Equal-cost multi-path ro

O fornecimento de “balanceamento” de carg

ao administrador especificar multiplas rotas co

custo para um mesmo destino. O OSPF distribui
igualmente por todas as rotas.
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ECMP

Se a rota 1 tiver o mesmo custo da rota 2 tere
redundancia de circuito, mas nao de capa

10.2.1.2/29 10.2.1.3/129
ROTA 1
. @: :D‘@—'@ ]))
\0'2'1 1129 10.2.1.4/29

S S
- -
10.3.1.4/29

10.3.1.1/29 ([:l ,D ((‘ J))

ROTEADOR A "@’ ROTEADOR B

ROTA 2
10.3.1.2/29 10.3.1.3/29
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ECMP

ROTEADOR B

Route List

(= || T [Finda | [a1_|[¥]
|Dst. Address # |Gatewa§.r Distance |Hn|_rtir|g Mark |F'ref. So|
Do PO0O0OM 10.1.30.1 reachable sfp5, 10.1.31.81 reachable sfp3 mwo
DAC = 10.1.30.0/29 sfp5 reachable 1]
DAo = 10.1.30.8/25 10.1.30.52 reachable sfp7 110
DAo = 10.1.30.32/28 10.100.30.34 reachable sfpé 110
DAC = 10.1.30.48/29 sfp7 reachable 0
DAo = 10.1.30.56/25 10.1.30.52 reachable sfp7 110
DAo = 10.1.30.64/28 10.1.30.52 reachable sfp7 110
DAo = 10.1.30.80-/29 10.100.30.42 reachable sfp4 110
DAo = 10.1.30.88/29 10.100.30.42 reachable sfp4 110
DAo = 10.1.30.596/25 10.1.30.52 reachable sfp7 110
DAo = 10.1.30.104/25 10.1.30.52 reachable sfp7 110
DAo = 10.1.30.112/28 10.100.30.34 reachable sfpé 110
DAo = 10.1.30.128/26 10.1.30.52 reachable sfp7 110
DAo P+ 10.1.30.192/27 10.100.30.1594 reachable sfp9 110
DAo = 10.1.30.224/28 10.1.30.52 reachable sfp7 110
_a.xr_h1n1 M 4020 101 20 B2 reackahle ofn T 110 |
201 items (1 selected)
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Route List

Mexthops Rules VRF

ROTEADOR A

ECMP
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= v O T Find al | ¥
|Dst. Address / |GEI'[E.'WH}" |D1'star1::e |Huutir1g Mark | Pref. Source v

AS  PODDOA 10.1.201.52 reachable _sfp] A .

DA I=10.0.70.0-24  10.1.201.38 reachable sfp3, 10.1.201.25 reachable sfp2 110

DA = 10.0.80.0-24  10.1.201.38 reachable sfp3, 10.1.201.25 reachable sfp2 110

DA = 10.1.38.80:25  10.1.201.38 reachable sfp3, 10.1.201.25 reachable sfp2 110

DA P> 10.1.40.0/26  10.1.201.38 reachable =fp3, 10.1.201.25 reachable =fp2 110

DAo = 10.1.40.64/29  10.1.201.38 reachable =fp3, 10.1.201.25 reachable =fp2 110

DAo I# 10.1.40.72/30  10.1.201.38 reachable =fp3, 10.1.201.25 reachable =fp2 110

DA P> 10.1.40.96/29  10.1.201.38 reachable sfp3, 10.1.201.25 reachable sfp2 110

DA - 10.1.40.104/25 10.1.201.38 reachable sfp3, 10.1.201.25 reachable sfp2 110

DA = 10.1.40.128/25 10.1.201.38 reachable sfp3, 10.1.201.25 reachable sfp2 110

DA = 10.1.40.252/30 10.1.201 .38 reachable sfp3, 10.1.201.25 reachable sfp2 110

DA P2 10.1.41.0/25  10.1.201.38 reachable =fp3, 10.1.201.25 reachable =fp2 110

371 items (1 selected)




Tipos de redes utili

Broadcast

- A eleicao de DR e BDR sao requeridas

- DR (roteador designado) e BDR (backup roteador
designado)

- Todos os roteadores formam adjacéncias com DR e BDR
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Designated Route

Eleicdo do DR e BDR

- Durante o processo de estabelecimento de Adjac
verificado o campo Priority na troca de mensagen
Roteador com maior valor é eleito o DR e o Rotea
segundo maior valor é eleito o BDR (em cada segme

- O valor default da prioridade de todos os Roteador é 1,
de empate € escolhido o valor do ID do Roteador para
desempate. Vence quem tiver o maior valor!
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|/
Broadcast

Priority 8

| Priority 10

/ﬂ.ﬁﬂd.zﬂd
ROTEADORB

Priority 1

10.100.1.1/24
ROTEADOR A

Priority 1

9 Prigrity 0 @

10.100.1.3/24 @. ’ 10.100.1.4/24

ROTEADORC
ROTEADORE

10.100.1.5/24

M AT R | >-<® ROTEADORD
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|/
Broadcast

| Priority 10
10.100.1.2/24
ROTEADOR B

10.100.1.1/24
ROTEADOR A

Priority 1

=S

10.100.1.3/24

=5
@ 10.100.1.4/24

ROTEADORC
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Aplicacao no Mikro

routing > ospf > interface

O5PF <ether1>
General |5m oK
roce: T | | | o
Cost: |10 | Aoply
- Disable
Authentication: |r1::|ne || ¥ |
Commert
Authertication Key: | - o
Authenticati ID: 1
estin K&y | | Femove
Metwork Type: |bmadcast || ¥ |
Instance |1D: |D |
|| Passive
|| Use BFD
Retransmit Interval: |5 | 5
Transmit Delay: |1 | 5
Hello Interval: |10

Rowuter Dead Interval: (40

M/ANAT RI><
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POINT TO POINT

- Utilizado quando apenas dois roteadores precisa

- Nao elege DR e BDR
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POINT TO POINT

10.0.1.0/30

==

10.0.1.2/30

==

10.0.1.1/30

area 0 (backbone)
ROTEADOR A
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Aplicacao no Mikro

routing > ospf > interface

New OSPF

General | Ctatus

Interface: |E:ther'l

Cost: |10
Pricrity: |'I
Authertication: |nnne

Authentication Key: |

Authentication Key ID: |1

Network Type:

Instance |D: |D

[ | Passive
" | Use BFD

Retransmit Interval: |5

Transmit Delay: | 1

Hello Interval: |10

Router Dead Interval: |4'I]
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NBMA

Non Broadcast Multi Ac

- Existe a eleicao de DR e um BDR
- Os vizinhos sao configurados manualmente

- Os DR e BDR precisam ter total conectividade com o
roteadores
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NBMA

(@)

10.100.1.1/29 10.100.1.2/29 10.100.1.3/29 10.100.1.4/29

ROTEADOR A
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Aplicacao no Mikrot

routing > ospf > interface

Mew OSPF

(General | Status

oK
Interface: |etherl 1#] | | Cancsl
Cost: |10 | Aoy
Priorty: |1 | Disable
Authentication: |none [E3 —
Authentication Key: | | e
Authentication Key ID: [1 | o
Metwork. Type: E‘ 2
Instance I0: |D |
|| Passive
[ | Use BFD
Retransmit Interval: |5 | g
Transmit Delay: |1 | g
Hello Interval: |10 s
Router Dead Interval: |4'I] | g
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(= |« T

|Ir15tar1ce + i |F'n|| Interval |F'ri|::|ri’r:.r |

0 items

routing > ospf > NBMA neighbor




Sumarizacao de Ro

A sumarizacao ou agregacao de rotas € a
diminuir o tamanho da tabela de roteamen
processo de pesquisa e comutacao mais
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Sumarizacao de Ro

Cada cliente divulgado no OSPF

Route List
Routes | Mesthops Rules  WRF
[+[=] [#][=] [=] [¥ [Frd ][ ]3]
|Dst. Address [#] [in [#] [172.16.183.0/24 [+ ][]
|Dst. Address £ |Gateway |Distar1ce |H.o|.rting Mark | bl
DAo F172.16.1834 10.1.77.133 reachable bridge-wan 110 -
DAo 172161835 10.1.77.123 reachable bridge-wan 110
DAo 172161836 10.1.77.133 reachable bridge-wan 1o
DAo 172161837 10.1.77.133 reachable bridge-wan 110
DAo FF172.16.183.8 10.1.77.133 reachable bridge-wan 1o
DAo 172161839 10.1.77.133 reachable bridge-wan 110
DAo P 172.16.183.10 10.1.77.123 reachable bridge-wan 110
DAo F172.16.183.11 10.1.77.133 reachable bridge-wan 1o
DAo P 172.16.183.12 10.1.77.133 reachable bridge-wan 110
DAo P 172.16.183.13 10.1.77.133 reachable bridge-wan 1o
DAo F172.16.183.14 10.1.77.133 reachable bridge-wan 110
DAo IF172.16.183.15 10.1.77.123 reachable bridge-wan 110
DAo F172.16.183.16 10.1.77.133 reachable bridge-wan 1o
DAo 1721618317 10.1.77.133 reachable bridge-wan 110
DAo P 172.16.183.18 10.1.77.133 reachable bridge-wan 1o
DAo F172.16.183.15 10.1.77.133 reachable bridge-wan 110
DAo P 172.16.183.20 10.1.77.123 reachable bridge-wan 110
DAo F172.16.183.21 10.1.77.133 reachable bridge-wan 1o
DAo 1721618322 10.1.77.133 reachable bridge-wan 110
DAo P 172.16.183.23 10.1.77.133 reachable bridge-wan 1o
DAo F172.16.183.24 10.1.77.133 reachable bridge-wan 110
DAo I 172.16.183.25 10.1.77.123 reachable bridge-wan 110
DAo F172.16.183.26 10.1.77.133 reachable bridge-wan 1o
DAo 1721618327 10.1.77.133 reachable bridge-wan 110
bridoe-wan 110
+ |
248 items out of 639 (1 selected)
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Sumarizacao de Ro

Classe sumarizada

Route List

Mexthops
+|=| (| % 7 [Fing | [a1_[#]

Dst. Address |#] [in [#] [172.16.183.0724 [+][=]

|Dst. Address s |Gatewa:.r Distance |Hnuting Mari |F‘ref. Sn“’
DAa P 17216.183.0/24 10.1.77.133 reachable bridge-wan 110

+| |
1 item out of 354
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Aplicacao mikroti
Routing > ospf >

> area

> area ranges

O5PF Area <areapppoes

Area Name: |TEERoo OK
Instance: |default "; Cancel
Area ID: |0.0.0.1 | [ oply
Type: [defaut F — Range: |172.16.183.0/24 | [ Caned Area: areapppoe | ¥ | | Cancel
sable
Translator Role: |t|E|nsJE|te never ||3| — Cost: |::E|I::L||E|ted " ¥ | Apply Apply
[ ] Inject Summary LSAs Advertize
Defaul Cost: |1 | [ Coey Disable Disable
Remowve T Comment
Intefaces: |1] |
Active Interffaces: |D | Copy
Neighbors: |0 | Remove
Adjacent Neighbors: |0 | enabled enabled

|enabled
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Dicas sobre OSPF

- E importante que o MTU das interfaces de comunicag¢io
sejam iguais;

- Adicione um router ID manualmente;

- Distribuicao de rotas conectadas pode sujar a tabela
de roteamento;

- Utilizar NBMA em enlaces radios;

- Altere as redes que nao “falarao” OSPF para passivas também
por seguranga
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Flavio Guimaraes
fg@matrixdobrasil.com.br
3198652 6405 / 31 2517 3550

Obrigado!
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