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Sobre o autor:

Analista de Telecomunicacoes
Especialista em R&S

Coordenador de O&M na Aloo Telecom
Responsavel pelas politicas do AS 61568
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2003 2004 2007 2012 2013/2014

- Empresa - Provedor de - Iniciou a Resultado foi a Construgao do
-~ brasileira com - servicos de construgdo de conquista de - Backbone

- sedenaCidade de : comunicagdes de | MANS - importantes - Nordeste em

- Macei6 —Alagoas  gados de alto Metropolitan Area : clientes, além do : Fibra Optica

desempenho e Networks, em lancamentode : interligando
disponibilidade Maceio, e novos produtos : Salvador a

R. Ministro Salgado Filho, 78 1" andar - Farol - Maceid/AL - CEP $7055-140 - 822123.3500 www.aloo.com.br

N redirecionou o - como Lan-to-Lan : Fortaleza e as
a larg foco parao e VPN IP MPLS : principais Cidades
cabo (parceria mercado 3 Regionais — 2.088
com a antiga Big. corporativo e - quilometros de
TV, hoje NET) evia ™ reforcou a atuagdo _ rede de fibra
radio (backbone \ LJ no Estado de : dptica

préprio); . Alagoas
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Call Center especializado 24x7x365, com capacidade de até
30 PA’s.

NOC (Network Operation Center) 24x7x365.

Torres autoportantes, estagdes de telecomunicagdes
proprias e compartilhadas.

Mais de 14 mil quildmetros de redes 6pticas no Nordeste,
Norte, Centro-Oeste e Sudeste, protegidas por anéis
opticos, proporcionando aos servigos prestados alta
disponibilidade.

Backbone Optico METRO em anel (alta disponibilidade)
com capacidade de transmissao de até 10Gbps.

Backbone Optico DWDM em anel (alta disponibilidade) com
capacidade de transmissao de até 4 Tbps interligando os

Estados da Bahia ao Ceara (em construgéo).

, Rondénia
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Call Center especializado 24x7x365, com capacidade de até T
30 PA,S Level3 e

GlobeNet

NOC (Network Operation Center) 24x7x365.

Ceara

Rio Grande

Torres autoportantes, estagdes de telecomunicagdes
proprias e compartilhadas.

, Rondénia
=)

Mais de 14 mil quildmetros de redes 6pticas no Nordeste, ”‘\

Norte, Centro-Oeste e Sudeste, protegidas por anéis opew \ ,

opticos, proporcionando aos servigos prestados alta Belo Ho}‘:ge\if .\(rwéﬁa
disponibilidade. [
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] Rio de Janej
Sao Paulo /

Backbone Optico METRO em anel (alta disponibilidade)
com capacidade de transmissao de até 10Gbps.

Backbone Optico DWDM em anel (alta disponibilidade) com

capacidade de transmiss&o de até 4 Tbps interligando os ¢ Construcdo

Estados da Bahia ao Ceara (em construgéo). ¢ Atual



Backbone de longa distancia
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Backbone de longa distancia

SEamE Mana
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. 2100.com.br

\
W

o
-
-
=
=
=
—
a5
]
=
=
a
~
=
(=
o2
=
-
=
=
P
—_
=3
==
-
=
=
=
AL -
=
S
=
=
=

DataCenter

|
Cent
area
'P.

Ps

Colaboradores Diretos = 858
Colaboradores Indiretos = 1

ros de O&M 24x7x365,

TELECOM

No-breaks redundante
15KVA

Gerador de 101KVA
Subestacgao prépria
Cluster de altissima cz
de processador do fornecedor
Dell L
Storage de 9,6 Thytes!

\

de cobertura
Técnicos capacitados

Veiculos, equipamentgsie
ferramental.

Melhoria continua

Indicadores de desempenho e
metas gl
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OUTSOURCING »Telefonia IP

g Telecomunicagdes
5
% P ~ . s aygr .
2 IP DEDICADO EILD (Prestacao de servico cje uItlma milha para
s operadoras de telecomunicacgoes - incumbents)
B HOTSPOT »IP Dedicado
.
;:z EILD VPN IP MPLS
§ VPN IP SEC
= HOSPEDAGEM
»TEF IP

COLOCATION »»Radio Comunicacao Digital TDMA Troncalizado




2‘ ALOO Balanceamento “Natural”

Objetivos

=>Divulgacao de pesquisas e preocupacoes sobre vizinhanca BGP
=>Discutir boas politicas

=>Discutir mas politicas

=>Trazer novos pontos de vista para AS’s novos
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TELECOM

Agenda:

. Internet no Brasil ontem e hoje

. Autonomia de um AS

. Administracao de Saidas de Transito
. Balanceamento “natural”

. Balanceamento “artificial”

. Roteamento Assimétrico
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. Unicast Reverse Path Forwarding
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. Consideracoes Finais



» ALOO Internet .BR Ontem e Hoje

TELECOM

\

INTERNACIONAL
TIER 1
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> ALOO Internet .BR Ontem e Hoje

TELECOM

INTERNACIONAL
-=>Poucos AS’s de transito TIER 1
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> ALOO Internet .BR Ontem e Hoje

TELECOM

INTERNACIONAL
-=>Poucos AS’s de transito TIER 1

—=>Menor complexidade da malha
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» ALOO Internet .BR Ontem e Hoje

INTERNACIONAL
TIER 1

\
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> ALOO Internet .BR Ontem e Hoje

INTERNACIONAL
=>Muitos AS’s de transito TIER 1
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> ALOO Internet .BR Ontem e Hoje

INTERNACIONAL
=>Muitos AS’s de transito TIER 1

—>Maior complexidade
\\ TIER 2
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> ALOO Internet .BR Ontem e Hoje

INTERNACIONAL
=>Muitos AS’s de transito TIER 1

—>Maior complexidade
->Pontos de troca de trafego (PTT)

) )
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TELECOM

\

2. Autonomia de um AS
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2‘ ALOO Autonomia de um AS
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->Grade propria de IPs

MEU AS
CIDR: 192.168.0.0/16
PROVEDORES: AS 200
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TELECOM

Autonomia de um AS
INTERNET

->Grade propria de IPs

MEU AS
CIDR: 192.168.0.0/16
PROVEDORES: AS 200

WWW.MEUAS.COM.BR
192.168.0.1

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r




P> ALOO

TELECOM

w-,r_r_
->Grade propria de IPs ﬁ

MEU AS
CIDR: 192.168.0.0/16
PROVEDORES: AS 200

Autonomia de um AS
INTERNET

D

WWW.MEUAS.COM.BR
192.168.0.1
AS 200
MEU AS
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Autonomia de um AS

P> ALOO

TELECOM

INTERNET

->Grade propria de IPs

MEU AS
CIDR: 192.168.0.0/16
PROVEDORES: AS 200

WWW.MEUAS.COM.BR
192.168.0.1
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TELECOM

Autonomia de um AS

INTERNET

->Grade propria de IPs

MEU AS
CIDR: 192.168.0.0/16
PROVEDORES: AS 200

WWW.MEUAS.COM.BR
192.168.0.1
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> ALOO Autonomia de um AS

TELECOM

\

INTERNET

->Grade propria de IPs

MEU AS
CIDR: 192.168.0.0/16
PROVEDORES: AS 200

WWW.MEUAS.COM.BR
192.168.0.1
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TELECOM

Autonomia de um AS

\

W INTERNET
->Grade prépria de IPs g i \N—

CIDR: 192.168.0.0/16

ey s 'S

PROVEDORES: AS 100

AS 100

WWW.MEUAS.COM.BR
192.168.0.1

™

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r




> ALOO

TELECOM

) S INTERNET
->Grade propria de IPs gli \
=>Contratar mais de uma saida para transito (multihoming)

ey s 'S

Autonomia de um AS

\

CIDR: 192.168.0.0/16
PROVEDORES: AS 100 E 200
AS 100

WWW.MEUAS.COM.BR
192.168.0.1
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> ALOO Autonomia de um AS

TELECOM

) S INTERNET
->Grade propria de IPs ;'i \
=>Contratar mais de uma saida para transito (multihoming)

MEU AS
CIDR: 192.168.0.0/16
PROVEDORES: AS 100 E 200

\

WWW.MEUAS.COM.BR
192.168.0.1

5
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> ALOO Autonomia de um AS
= INTERNET

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

->Grade propria de IPs

=>Contratar mais de uma saida para transito (multihoming)

MEU AS
CIDR: 192.168.0.0/16
PROVEDORES: AS 100 E 200

WWW.MEUAS.COM.BR

G

S

192.168.0.1



> ALOO Autonomia de um AS

TELECOM

\

INTERNET

->Grade propria de IPs \
=>Contratar mais de uma saida para transito (multihoming)

=»Decidir os melhor fluxo dos pacotes (IN/OUT)

MEU AS
CIDR: 192.168.0.0/16
PROVEDORES: AS 100 E 200

WWW.MEUAS.COM.BR
192.168.0.1

5
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> ALOO Autonomia de um AS
v INTERNET
->Grade propria de IPs %

=>Contratar mais de uma saida para transito (multihoming)
=»Decidir os melhor fluxo dos pacotes (IN/OUT)

MEU AS
CIDR: 192.168.0.0/16
PROVEDORES: AS 100 E 200

WWW.MEUAS.COM.BR
192.168.0.1
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TELECOM

Agenda:

3. Administracao de Saidas de Transito
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> ALOO Administracédo de Saidas

\

=>Qual a quantidade ideal de saidas de transito IP?
=>Links unicamente backup ou soma?

->De quem contratar?

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

—>Melhor preco = melhor negdcio?

Voltaremos a essas perguntas no final...
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TELECOM

\

Agenda:

4. Balanceamento “natural”
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20 ALOO Balanceamento “Natural”

Alguns pontos negativos
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!‘ ALOO Balanceamento “Natural”

Alguns pontos negativos

=»Entender e aceitar as politicas (IN/OUT) de cada AS

“Alb, é da policia??
O Google acabou de retirar os anuncios do PTT-

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

mais contratar esse transporte”




2» ALOO Balanceamento “Natural”

Alguns pontos negativos

=>Entender e aceitar as politicas (IN/OUT) de cada AS
=»Conhecer profundamente o perfil dos préprios clientes

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

Upstream Downstream Aggregate

Rank Application Share Application Share Application Share

1 BitTorrent 36.35% | Netflix 31.62% | Netflix 28.18%

2 |HTTP 6.03% | YouTube 18.69% | YouTube 16.78%

3 |SSL 5.87% | HTTP 9.74% | HTTP 9.26%

4 | Netflix 4.44% | BitTorrent 4.05% | BitTorrent 7.39% Fonte:

5 | YouTube 3.63% | iTunes 3.27% | iTunes 2.91% http://www.cnet.

6 | Skype 2.76% | MPEG - Other 2.60% | SSL 2.54% com/news/netflix-

7 | QvoD 2.55% | SSL 2.05% | MPEG - Other 2.32% )(outube-gobble-up-
8 Facebook 1.54% | Amazon Video 1.61% | Amazon Video 1.48% half-of-internet-traffic/
9 FaceTime 1.44% | Facebook 1.31% | Facebook 1.34%

10 | Dropbox 1.39% | Hulu 1.29% | Hulu 1.15%

73.35%

“Jsandvine

Table 2 - Top 10 Peak Period Applications - North America, Fixed Access


http://www.cnet.com/news/netflix-youtube-gobble-up-half-of-internet-traffic/
http://www.cnet.com/news/netflix-youtube-gobble-up-half-of-internet-traffic/
http://www.cnet.com/news/netflix-youtube-gobble-up-half-of-internet-traffic/
http://www.cnet.com/news/netflix-youtube-gobble-up-half-of-internet-traffic/
http://www.cnet.com/news/netflix-youtube-gobble-up-half-of-internet-traffic/

> ALOO Balanceamento “Natural”

Alguns pontos negativos

3.3500 www aloo.com.br

=>Entender e aceitar as politicas (IN/OUT) de cada AS
=>Conhecer profundamente o perfil dos proprios clientes

TIER 2
MEU
AS
” NETELIX

Ministro Salgado Filho, 78 1" andar - Farol - Macela/AL - CEP57055-140 - 82212
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TELECOM

Balanceamento “Natural”

YOUTUBE 18,69%
NETFLIX 31,62%
Nacional 19.69%

30,00%

Internacional

M Youtube

B Netflix

AS 50

M As 40



> ALOO Balanceamento “Natural”

Alguns pontos negativos

=>Entender e aceitar as politicas (IN/OUT) de cada AS
=»Conhecer profundamente o perfil dos préprios clientes

TIER 1
- ~
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> ALOO Balanceamento “Natural”

Alguns pontos negativos

=>Entender e aceitar as politicas (IN/OUT) de cada AS
=»Conhecer profundamente o perfil dos préprios clientes

TIER 1

TIER 2 AS 50

AS 500

MELHOR

OPCAO
222222

A
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NETELIX



> ALOO Balanceamento “Natural”

Alguns pontos negativos

3.3500 www aloo.com.br

=>Entender e aceitar as politicas (IN/OUT) de cada AS
=»Conhecer profundamente o perfil dos préprios clientes

TIER 1

TIER 2 AS 50

CONTRATAR AS 500
AS 100??

R. Ministro Salgado Fiho, 78 1" andar -Farol - Maceio/AL - CEP §7055-140 - 82212

NETELIX



> ALOO Balanceamento “Natural”

Alguns pontos negativos

=>Entender e aceitar as politicas (IN/OUT) de cada AS
=»Conhecer profundamente o perfil dos préprios clientes

TIER 1
- ~
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!‘ ALOO Balanceamento “Natural”

Alguns pontos negativos

=>Entender e aceitar as politicas (IN/OUT) de cada AS
=»Conhecer profundamente o perfil dos préprios clientes

TIER 2 TIER 1

AS 500

3.3500 www aloo.com.br

R. Ministro Salgado Fiho, 78 1" andar -Farol - Maceio/AL - CEP §7055-140 - 82212




!‘ ALOO Balanceamento “Natural”

Alguns pontos negativos

3.3500 www aloo.com.br

=>Entender e aceitar as politicas (IN/OUT) de cada AS
=»Conhecer profundamente o perfil dos préprios clientes

TIER 1

N~ AS 5O

TIER 2
AS 500
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2‘ ALOO Balanceamento “Natural”

Alguns pontos negativos

3.3500 www aloo.com.br

=>Entender e aceitar as politicas (IN/OUT) de cada AS
=»Conhecer profundamente o perfil dos préprios clientes

TIER 1

N~ AS 5O

TIER 2
AS 500
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> ALOO Balanceamento “Natural”

Alguns pontos negativos

3.3500 www aloo.com.br

=>Entender e aceitar as politicas (IN/OUT) de cada AS
=>Conhecer profundamente o perfil dos proprios clientes
=»>Conhecer a estrutura dos fornecedores e relacoes de vizinhanca BGP

TIER 1

TIER 2 AS 50

CONTRATAR AS 500
AS 300!!

R. Ministro Salgado Fiho, 78 1" andar -Farol - Maceio/AL - CEP §7055-140 - 82212

QUEM COMPRA
E QUEM VENDE
TRANSITO?

NETELIX



> ALOO Balanceamento “Natural”

Alguns pontos negativos

3.3500 www aloo.com.br

=>Entender e aceitar as politicas (IN/OUT) de cada AS
=>Conhecer profundamente o perfil dos proprios clientes
=»>Conhecer a estrutura dos fornecedores e relacoes de vizinhanca BGP

TIER 1

AS 200 VENDE
TRANSITO

R. Ministro Salgado Fiho, 78 1" andar -Farol - Maceio/AL - CEP §7055-140 - 82212




> ALOO Balanceamento “Natural”

Alguns pontos negativos

=>Entender e aceitar as politicas (IN/OUT) de cada AS
=>Conhecer profundamente o perfil dos proprios clientes
=»>Conhecer a estrutura dos fornecedores e relacoes de vizinhanca BGP

TIER 1

TIER 2 AS 50

AS 500

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

AS 63 VENDE
TRANSITO

NETELIX



> ALOO Balanceamento “Natural”

Alguns pontos negativos

=>Entender e aceitar as politicas (IN/OUT) de cada AS
=>Conhecer profundamente o perfil dos proprios clientes
=»>Conhecer a estrutura dos fornecedores e relacoes de vizinhanca BGP

2 POSSIBILIDADES /CE::(
TIER 2
” AS 500 AS SO

AS 63 VENDE
TRANSITO

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

NETELIX



> ALOO Balanceamento “Natural”

Alguns pontos negativos

\

=>Entender e aceitar as politicas (IN/OUT) de cada AS
=>Conhecer profundamente o perfil dos proprios clientes
=»>Conhecer a estrutura dos fornecedores e relacoes de vizinhanca BGP

2 POSSIBILIDADES

TIER 1
TIER 2
AS 500 y- AS 50

POSSIBILIDADE 1

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

-

-

AS 63 VENDE
TRANSITO

- e -y,




> ALOO Balanceamento “Natural”

Alguns pontos negativos

\

=>Entender e aceitar as politicas (IN/OUT) de cada AS
=>Conhecer profundamente o perfil dos proprios clientes
=»>Conhecer a estrutura dos fornecedores e relacoes de vizinhanca BGP

2 POSSIBILIDADES
TIER 1

POSSIBILIDADE 2

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

AS 63 VENDE
TRANSITO




> ALOO Balanceamento “Natural”

Alguns pontos negativos

\

3.3500 www aloo.com.br

=>Entender e aceitar as politicas (IN/OUT) de cada AS
=>Conhecer profundamente o perfil dos proprios clientes
=»>Conhecer a estrutura dos fornecedores e relacoes de vizinhanca BGP

Os fatores que influenciam as duas
possibilidades serao compreendidos adiante
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!‘ ALOO Balanceamento “Natural”

Alguns pontos negativos

=>Entender e aceitar as politicas (IN/OUT) de cada AS

=>Conhecer profundamente o perfil dos proprios clientes

->Conhecer a estrutura dos fornecedores e relacdes de vizinhanca BGP
=»Planejar quantidades de transito diferentes em muitos casos*

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

* desconsiderando situagdes de fail-over




2‘ ALOO Balanceamento “Natural”
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Exemplos




P> ALOO Balanceamento “Natural”

TELECOM

ASN: 1
CIDR: 192.168.0.0/22
UPSTREAMS:

AS 2: 200Mbs

AS 3: 200Mbs
DOWNSTREAMS: NONE

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

AS-100

© 192.168.0.1 ” ”
© 192.168.2.1




P> ALOO Balanceamento “Natural”

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

TELECOM

ASN: 1 AS 20
CIDR: 192.168.0.0/22 = TIER1
UPSTREAMS: = GERADORI/TRANSITO DE
AS 2: 200Mbs CONTEUDO INTERNACIONAL
AS 3: 200Mbs
DOWNSTREAMS: NONE I >

AS-100

© 192.168.0.1 ” ”
© 192.168.2.1



P> ALOO Balanceamento “Natural”

TELECOM

ASN: 1 AS 100

CIDR: 192.168.0.0/22 =2 TIER2

UPSTREAMS: = GERADORITRANSITO DE N I*I
AS 2: 200Mbs CONTEUDO NACIONAL AN
AS 3: 200Mbs

DOWNSTREAMS: NONE

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

© 192.168.0.1 ” w
© 192.168.2.1




P> ALOO Balanceamento “Natural”

TELECOM

STREAMS

ASN: 1
AS100 —p © 100Mbs
CIDR: 192.168.0.0/22 ©
] AS20 —) © 100Mbs
UPSTREAMS:
AS100 —) © 100Mbs
AS 2: 200Mbs AS20 = (©)100Mbs
AS 3: 200Mbs

DOWNSTREAMS: NONE

AS ZQ&

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

AS-100

© 192.168.0.1 “ ”
I© 192.168.2.1




> ALOO Balanceamento “Natural”

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

TELECOM

ASN: 1 STREAMS
CIDR: 192.168.0.0/22 22280 = ©iggmgz
UPSTREAMS: =0

AS100 —) © 100Mbs

AS 2: 200Mbs AS20 =) © 100Mbs

AS 3: 200Mbs
DOWNSTREAMS: NONE

=

CONEXAO AS-100

\ BGP

© 192.168.0.1 “ ”
© 192.168.2.1




> ALOO Balanceamento “Natural”

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

TELECOM
STREAMS
ASN: 1 =
CIDR: 192.168.0.0/22 e @ oo
: AS20 —) © 100Mbs
UPSTREAMS: AS100 > @ 100Mbs
AS 2: 200Mbs e

AS 3: 200Mbs AS20 :> ©1OOMbS AS 20 .4

DOWNSTREAMS: NONE

692.168.0.0122 -1

©
©

© 192.168.0.1
© 192.168.2.1




> ALOO Balanceamento “Natural”

TELECOM
STREAMS
ASN: 1
] AS100 —) (©) 100Mbs
CIDR: 192.168.0.0/22 AS20 > () 100Mbs 192.168,0.0/22 - 2.1
UPSTREAMS:
AS100 —) © 100Mbs
AS 2: 200Mbs AS20 =) 100Mbs
AS 3: 200Mbs ©

AS 20 4,
DOWNSTREAMS: NONE -l

692.168.0.0122 -1

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

AS-100

©
©

192.168.0.0/22

521880022 aillisa:
© 192.168.0.1 “ w GQZ.lGS.0.0IZZ-Z,l >
© 192.168.2.1




> ALOO Balanceamento “Natural”

TELECOM
STREAMS
ASN: 1
CIDR: 192.168.0.0/22 AS100 = ©1°°M25 102.168.0.0/22 - 2.1
UPSTREAMS: AS20 =) (©)100Mbs 192.168.0.0/22 - 100,2,1

AS100 —) © 100Mbs

AS 2: 200Mbs AS20 =) © 100Mbs

AS 3: 200Mbs
DOWNSTREAMS: NONE

192.168.0.0/22 - 1

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

©
©

2
«92.«63.0-0‘7‘

192.168.0.0/22 - 2,1
© 192.168.0.1 192.168.0.0/22 - 4,3,1

192.168.0.0/22 - 20,2,1
© 192.168.2.1




> ALOO Balanceamento “Natural”

TELECOM
ASN: 1 iyffé\ p 100Mb
CIDR: 192.168.0.0/22 = © bs 192.168.0.0/22 - 2.1
UPSTREAMS: AS200 = ©1°°Mbs 192.168.0.0/22 - 100,2,1
AS 2: 200Mbs AS100 = () 100Mbs

AS 3: 200Mbs AS20 :> ©1OOMbS AS 20 .4

DOWNSTREAMS: NONE

692.168.0.0122 -1

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

AS-100

192.168.0.0/22 - 2,1
© 192.168.0.1 192.168.0.0/22 - 4,3,1

192.168.0.0/22 - 20,2,1
© 192.168.2.1

©
©




> ALOO Balanceamento “Natural”

TELECOM
STREAMS
ASN: 1
CIDR: 192.168.0.0/22 ' 22;80 = ©iggmgs 102.168.0.0/22 - 2.1
UPSTREAMS: = QO bs 192.168.0.0/22 - 100,2,1
A5 2: 200Mbs AS100 = (3 100Mbs

AS 3: 200Mbs AS20 :> ©1OOMbS AS 20 .4

DOWNSTREAMS: NONE

692.168.0.0122 -1

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

AS-100

\ ™ wllbiin.
192.168.0.0/22 - 2,1
© 192.168.0.1 192.168.0.0/22 - 4,3,1
192.168.0.0/22 - 20,2,1
© 192.168.2.1

©
©




o~ ALOO

TELECOM

ASN: 1
CIDR: 192.168.0.0/22
UPSTREAMS:

AS 2: 200Mbs

AS 3: 200Mbs
DOWNSTREAMS: NONE

Balanceamento “Natural”

STREAMS

* AS100 ) © 100Mbs

* AS20 ) (© 100Mbs
AS100 = (©) 100Mbs
AS20 =) © 100Mbs

-

-
A~ =

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

©
©

© 192.168.0.1
© 192.168.2.1

-
-

192.168.0.0/22 - 1
— — -

-
f—

192.168.0.0/22 - 2,1
192.168.0.0/22 - 100,2,1

AS 20 g0
AS 20 4

AS-100

192.168.0.0/22 - 2,1
192.168.0.0/22 - 4,3,1
192.168.0.0/22 - 20,2,1




’0 ALOO Balanceamento “Natural”

TELECOM
STREAMS
ASN: 1
CIDR: 192.168.0.0/22 : 22280 = ©iggmgs 102.168.0.0/22 - 2.1
UPSTREAMS: = QO s 192.168.0.0/22 - 100,2,1

* AS100 —» © 100Mbs

z

£ AS2: 200Mbs

=  AS 3: 200Mbs AS20 —) ©) 100Mbs AS 20 4
= DOWNSTREAMS: NONE A ﬁ
= -

% 192.168.0.0/22 - 1

= e

. - — =

= - -

= - : -

£ a4~ =

\ -
~ o S AS-100

192.168.0.0/22 - 2.1
© 192.168.0.1 192.168.0.0/22 - 4,3,1

192.168.0.0/22 - 20,2,1
I© 192.168.2.1

©
©




’0 ALOO Balanceamento “Natural”

TELECOM
- STREAMS
£ ASN:1 .
S CIDR: 192.168.0.0/22 " ASI100 = @100Ml;s 192.168.0.0/22 - 2.1
£ UPSTREAMS: AS20 =) (©)100Mbs 192.168.0.0/22 - 100,2,1
2  AS 2: 200Mbs * AS100 —» © 100Mbs
&  AS3: 200Mbs * AS20 =) ©100Mbs AS 20 4
= DOWNSTREAMS: NONE A &
g - /
= 192.168.0.0/22 - 1 -
,f;; —— =
= - —
= - -
= -~ - -
2 A ~
= © & ~ ~
g ~ o AS-100
© al G

192.168.0.0/22 - 2.1
© 192.168.0.1 192.168.0.0/22 - 4,3,1

192.168.0.0/22 - 20,2,1
I© 192.168.2.1



’0 ALOO Balanceamento “Natural”

TELECOM
. STREAMS
£ ASN:1 .
S CIDR: 192.168.0.0/22 " ASI100 = @100Ml;s 192.168.0.0/22 - 2.1
Z UPSTREAMS: * AS20 =) © 100Mbs 102.168.0.0/22 - 100,2,1
£ AS2:200Mbs [ 200% : 22;80 = ®iggms
= AS 3: 200Mbs | ] 0% |:> @ s AS 20 .4
= DOWNSTREAMS: NONE - &
5 - /
= 192.168.0.0/22 - 1 -
,f;; —— =
= - —
= - -
= -~ - -
2 A ~
i opf RN
£ ~ o AS-100
© Rl

192.168.0.0/22 - 2.1
© 192.168.0.1 192.168.0.0/22 - 4,3,1

192.168.0.0/22 - 20,2,1
I© 192.168.2.1
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> ALOO Balanceamento “Natural”

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

TELECOM
STREAMS
ASN: 1 :>
CIDR: 192.168.0.0/22 oo @ Toombe
_ AS20 =) (©)100Mbs
UPSTREAMS:
AS100 —) (©) 100Mbs
AS 2: 200Mbs AS20 =) 100Mbs
AS 3: 200Mbs ©

DOWNSTREAMS: NONE

692.168.0.0122 -11
VRE"E“D i o2t
‘»\%-"6%9‘

©
©

© 192.168.0.1
© 192.168.2.1




> ALOO Balanceamento “Natural”

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

TELECOM
STREAMS
ASN: 1
] AS100 —) (©) 100Mbs
CIDR: 192.168.0.0/22 AS20 = (@ 100Mbs 192.168.0.0/22 - 2.1.1
UPSTREAMS:
AS100 —) © 100Mbs
AS 2: 200Mbs AS20 =) 100Mbs
AS 3: 200Mbs ©

AS 20 40

DOWNSTREAMS: NONE

692.168.0.0122 -1.1 | i i

192.168.0.0/22

521880022 aillisa:
© 192.168.0.1 “ w 692.168.0.0122-2,1,1 >
© 192.168.2.1

AS-100

©
©




> ALOO Balanceamento “Natural”

TELECOM
STREAMS
ASN: 1
CIDR: 192.168.0.0/22 AS100 = ©1°°M25 102.168.0.0/22 - 2.1.1
UPSTREAMS: AS20 =) (©)100Mbs 192.168.0.0/22 - 100,2,1,1

AS100 —) © 100Mbs
AS20 =) © 100Mbs

192.168.0.0/22 - 1,1 i E
2
%_Q_on
‘\V
192.168.0.0/22 - 2,11
© 192.168.0.1 192.168.0.0/22 - 4,3,1
@ 192.168.2.1 192.168.0.0/22 - 20,2,1,1

AS 2: 200Mbs
AS 3: 200Mbs
DOWNSTREAMS: NONE

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

©
©




> ALOO Balanceamento “Natural”

TELECOM
STREAMS
ASN: 1
CIDR: 192.168.0.0/22 AS100 =) © 100“"25 ‘ 102.168.0.0/22 - 2.1.1
UPSTREAMS: AS200 = ©1°°Mbs 192.168.0.0/22 - 100,2,1,1
A5 2: 200Mbs AS100 = (3 100Mbs

AS 3: 200Mbs AS20 —) ©) 100Mbs AS 20

DOWNSTREAMS: NONE yy I

I:> ( 192.168.0.0/22 - 1.1 i E ‘

AS-100

192 168.0.0/22 - 2.1.1
© 192.168.0.1 192 168.0.0/22 - 4,3,1

192.168.0.0/22 - 20,2,1,1
© 192.168.2.1

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

©
©




> ALOO Balanceamento “Natural”

TELECOM
STREAMS
ASN: 1
CIDR: 192.168.0.0/22 ' 22;80 = ©iggmgs 102.168.0.0/22 - 2.1.1
UPSTREAMS: = QO bs 192.168.0.0/22 - 100.2,1,1
A5 2: 200Mbs AS100 = (3 100Mbs

AS 3- 200Mbs AS20 —) ©) 100Mbs AS 20 4.

DOWNSTREAMS: NONE

692.168.0.0122 -1.1

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

AS-100

\ ™ wllbiin.
192.168.0.0/22 - 2.1.1
© 192.168.0.1 192.168.0.0/22 - 4,3,1
192.168.0.0/22 - 20,2,1,1
© 192.168.2.1

©
©




o~ ALOO

TELECOM

ASN: 1
CIDR: 192.168.0.0/22
UPSTREAMS:

AS 2: 200Mbs

AS 3: 200Mbs
DOWNSTREAMS: NONE

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

© 192.168.2.1

Balanceamento “Natural”

STREAMS

* AS100 ) © 100Mbs

* AS20 ) (© 100Mbs
AS100 = (©) 100Mbs
AS20 =) © 100Mbs

192.168.0.0/22 - 2,1.1
192.168.0.0/22 - 100,2,1,1

AS 20 g0
AS 20 4

192.168.0.0/22 - 1.1

-—
-
~=Z-"
4 - -~
® AS-100
192.168.0.0/22 - 2,11
© 192.168.0.1 192.168.0.0/22 - 4,3,1

192.168.0.0/22 - 20,2,1,1




’0 ALOO Balanceamento “Natural”

TELECOM
STREAMS
ASN: 1
CIDR: 192.168.0.0/22 : 22280 = ©iggmgs 102.168.0.0/22 - 2.1.1
UPSTREAMS: = QO s 192.168.0.0/22 - 100.2,1,1

* AS100 —» © 100Mbs

z

£ AS2: 200Mbs

=  AS 3: 200Mbs AS20 —) ©) 100Mbs AS 20 4
= DOWNSTREAMS: NONE AS ﬁ
= -

% 192.168.0.0/22 - 1.1

= -

: ——=—==

= - : -

£ a4~ =

\ -
~ o S AS-100

192.168.0.0/22 - 2.1.1
© 192.168.0.1 192.168.0.0/22 - 4,3,1

192.168.0.0/22 - 20,2,1,1
I© 192.168.2.1

©
©




P> ALOO Balanceamento “Natural”

TELECOM
ASN: 1 STREAMS
CIDR: 192.168.0.0/22 " ASI100 = © 100Mbs 102.168.0.0/22 - 2.1.1
UPSTREAMS: AS20 =) (©)100Mbs 192.168.0.0/22 - 100,2,1,1
* AS100 —» © 100Mbs

AS 2: 200Mbs . nesn oo

AS 3: 200Mbs = 0O AS 20 4
DOWNSTREAMS: NONE s &

- /

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

192.168.0.0/22 - 1.1 -

—

- S

- - : - - —

A/ -~ -
~
O =~ = AS-100
© RN

So
e

192.168.0.0/22 - 2,1.1
@ 192.168.0.1 192.168.0.0/22 - 4,3,1

192.168.0.0/22 - 20,2,1,1
I© 192.168.2.1




’0 ALOO Balanceamento “Natural”

TELECOM

= aGN: 1 STREAMS
£ CIDR: 192.168.0.0/22 : 22280 = @100Ml;s 192.168.0.0/22 - 2.1.1
= UPSTREAMS: " = ©100Mbs 192.168.0.0/22 - 100,2,1,1
£ AS2:200Mbs NS 200% : 22;80 = ®iggms
=  AS3:200Mbs | ] 0% =06 ° AS 20 4
= DOWNSTREAMS: NONE i &
& - /
=2 192.168.0.0/22 - 1.1 -
,f% —— =
= - —
= - -
= - : -
3 ~

© al G

192.168.0.0/22 - 2.1.1
© 192.168.0.1 192.168.0.0/22 - 4,3,1

192.168.0.0/22 - 20,2,1,1
I© 192.168.2.1



Falha no aceso ao AS 2...
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’0 ALOO Balanceamento “Natural”

TELECOM
ASN: 1 iyffé\ p 100Mb
CIDR: 192.168.0.0/22 = © bs 192.168.0.0/22 - 2.1.1
UPSTREAMS: AS20 =) (©)100Mbs 192.168.0.0/22 - 100,2,1,1
AS100 —) © 100Mbs

AS 2: 200Mbs IR 200% AS20 =) © 100Mbs

AS 3: 200Mbs [ 1 0% © AS 20 4
DOWNSTREAMS: NONE - &

- /

192.168.0.0/22 - 1.1

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

© A
©

~ -
~ o Y AS-100

192.168.0.0/22 - 2.1.1
© 192.168.0.1 192.168.0.0/22 - 4,3,1

192.168.0.0/22 - 20,2,1,1
|© 192.168.2.1




> ALOO Balanceamento “Natural”

TELECOM
STREAMS
ASN: 1
CIDR: 192.168.0.0/22 AS100 = ©1°°M25 102.168.0.0/22 - 2.1.1
UPSTREAMS: AS20 =) (©)100Mbs 192.168.0.0/22 - 100,2,1,1

AS100 —) © 100Mbs

AS 2: 200Mbs | ] 0%
AS 3: 200Mbs | 1 0% AS20 =) © 100Mbs AS 20 4

DOWNSTREAMS: NONE

W 192.168.0.0/22 -1.1
\WITHDRA ”

AS-100

192.168.0.0/22 - 2.1.1
© 192.168.0.1 192.168.0.0/22 - 4,3,1

192.168.0.0/22 - 20,2,1,1
© 192.168.2.1

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

©
©




> ALOO Balanceamento “Natural”

TELECOM
STREAMS
ASN: 1
CIDR: 192.168.0.0/22 AS100 = ©1°°M25 102.168.0.0/22 - 2.1.1
UPSTREAMS: ﬁgigo = ©1ggmb: one X 102.168.0.0/22-1002,1.1
AS 2: 200Mbs | 1 0% ASTo = ©100Mbs WS
AS 3: 200Mbs | ] 0% =0

AS 20 4,
DOWNSTREAMS: NONE b

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

©
©

192.168.0.022 - 21,1
© 192.168.0.1 192.168.0.0/22 - 4,3,1

192.168.0.0/22 - 20,2,1,1
© 192.168.2.1




> ALOO Balanceamento “Natural”

TELECOM
STREAMS
ASN: 1
CIDR: 192.168.0.0/22 22;80 = ©1°°M25
UPSTREAMS: => © 100Mbs 192.168.0.0/22 - 100,211
AS100 —) © 100Mbs
AS 2: 200Mbs | ] 0% AS20 100Mbs
AS 3: 200Mbs | ] 0% = ©

DOWNSTREAMS: NONE

C

ITHDRAW

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

©
©

%
© 192.168.0.1 %92.168.0.0/22 -43,1
192.168.0.0/22 - 20,2,1,1

© 192.168.2.1




P> ALOO Balanceamento “Natural”

TELECOM
STREAMS
ASN: 1 :
CIDR: 192.168.0.0/22 AS100 @100Mbs
_ AS20 =) (© 100Mbs
UPSTREAMS:
AS100 —) © 100Mbs
AS 2: 200Mbs | ] 0% AS20 100Mbs
AS 3:200Mbs N 150% =06 AS 20 4
DOWNSTREAMS: NONE &

C

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

©
©

© 192.168.0.1
I© 192.168.2.1

192.168.0.0/22 - 4,3,1 >




’0 ALOO Balanceamento “Natural”

TELECOM
STREAMS
ASN: 1
_ AS100 =) © 100Mbs
CIDR: 192.161?.0.0/22 AS20 =) © 100Mbs NOVA ROTA 192.168.0.0/22 - 100.4.3.1
UPSTREAMS: AS100 =) (© 100Mbs
AS 2: 200Mbs | ] 0% S

AS 3:200Mbs N 200% AS20 =) ©100Mbs

DOWNSTREAMS: NONE

NOVA ROTA 192.168.0.0/22 - 100.4.3.1

’/-\\
©
©

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

N \ ’ —

l ~
© 192.168.0.1 ‘ 192. 16800/22 7aa
— =
I© 192.168.2.1 - —




’0 ALOO Balanceamento “Natural”

TELECOM
ASN: 1 iyffé\ p 100Mb
CIDR: 192.168.0.0/22 =0 s 192.168.0.0/22 - 100.4.3.1
UPSTREAMS: AS20 =) © 100Mbs 192.168.0.0/22 - 2.100.4.3.1

AS 2: 200Mbs [ 1 0% 22;30 = @iggmz
AS 3:200Mbs NN 200% =0 i AS 204

. (3\}
DOWNSTREAMS: NONE \9,2'5\6 o /

192.168.0.0/22 - 100.4.3.1 A9}
192.168.0.0/22 - 20,100.4.3,1

’/-\\
©
©

\

7’
D \ _ - -— - - AS-].OO

- - !
y\ - "l /

© 192.168.0.1 @ m ( 1902680, 192.168.0,0/27- 431 faa
—
I© 192.168.2.1 - -

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r




’0 ALOO Balanceamento “Natural”

TELECOM
. STREAMS
= ASN:1
= . AS100 —p © 100Mbs
= CIDR: 192.168.0.0/22 AS20 = () 100Mbs 192.168.0.0/22 - 100,4,3.1
Z UPSTREAMS:
g i 0 AS100 —) © 100Mbs
=  AS2:200Mbs [ ] 0% AS20 100Mbs
=  AS3:200Mbs [ 200% =06 AS 20 4
S DOWNSTREAMS: NONE / b
= 192.168.0.0/22 - 100,4,3.1
= 192.168.0.0/22 - 20,100,4,3,1
E TN
= ’ S
i © \
= \ _ = = =7 AS-100
® S -

= /
v - T !

© 192.168.0.1 @ m ‘ 19216800[22 faa
—
PO 192.168.2.1 - -




P ALOO

TEL EcC oA

Normalizacao da falha...
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’0 ALOO Balanceamento “Natural”

TELECOM
STREAMS
ASN: 1
_ AS100 =) (@ 100Mbs
CIDR: 192.168.0.0/22 AS20 —> © 100Mbs 192.168.0.0/22 - 100.4,3.1
UPSTREAMS:
AS100 —) © 100Mbs
AS 2: 200Mbs | ] 0% AS20 100Mbs
AS 3:200Mbs N 200% =06 AS 20 4
DOWNSTREAMS: NONE e

/

192.168.0.0/22 - 100.4.3.1
192.168.0.0/22 - 20,100,4,3,1

’/-\\
©
©

_ \

CONEXAO = = AS-100
S _BoP -~

I /
V\ = - & /

© 192.168.0.1 @ m 192.168.0.0/22 - 4.3.1
—
I© 192.168.2.1 - -

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r




’0 ALOO Balanceamento “Natural”

TELECOM
STREAMS
ASN: 1
) AS100 —) (©) 100Mbs
CIDR: 192.168.0.0/22 AS20 =) © 100Mbs 192.168.0.0/22 - 100.4.3.1
UPSTREAMS:
AS100 —) © 100Mbs
AS 2: 200Mbs [ ] 0% AS20 A 100Mbs
AS 3: 200Mbs I 200% © AS 20

DOWNSTREAMS: NONE

192.168.0.0/22 - 1,1
NOVA ROTA 192.168.0.0/22 - 100.4.3.1
192.168.0.0/22 - 20,100.4.3,1
Ve _— ~ 6%-0‘0\1
/4 NI

© \ ’ AS-100
©

~ ="

-— —
- - aillisa:
D — -
-
~ - - — -
© 192.168.0.1 192.168.0.0/22 - 4,31
—
I© 192.168.2.1 - —

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r




’0 ALOO Balanceamento “Natural”

TELECOM
ASN: 1 STREAMS
CIDR: 192.168.0.0/22 AS100 —) (©) 100Mbs 192.168.0.0/22 - 2,1,1
AS20 —) (©)100Mbs 192.168.0.0/22 - 100.4,3.1
UPSTREAMS:
AS100 —) © 100Mbs
AS 2: 200Mbs [ ] 0% AS20 100Mbs
AS 3:200Mbs N 200% =06 AS 20 4
DOWNSTREAMS: NONE Qo S

ok
NOVA ROTA 192.168.0.0/22 - 1.1 3 /

192.168.0.0/22 - 100.4.3,1
192.168.0.0/22 - 20,100.4.3,1

’/-\\
©
©

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

S B __&

N\
S - 192.168.0.0122 - 43.1
© 192.168.0.1 N 192.168.0.0/22 - 2,1,1
- =
I© 192.168.2.1 - -




P> ALOO Balanceamento “Natural”

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

TELECOM
ASN: 1 STREAMS
CIDR: 192.168.0.0/22 AS100 —) © 100Mbs NOVA ROTA 192.168.0.0/22 - 2.1.1
. . Y. AS20 100Mbs 192.168.0.0/22 - 100,4,3,1
UPSTREAMS: =0
AS 2: 200Mbs | ] 100% = ©iggmgz
AS 3: 200Mbs | ] 100% =06 AS 20 4
DOWNSTREAMS: NONE - &
- /
192.168.0.0/22 - 1,1 -
192.168.0.0/22 - 100.4.3,1 -
192.168.0.0/22 - 20,100.4,3,1
-
-
-
- - - —

©
©

192.168.0.0/22 - 4,3,1

© 192.168.0.1 192.168.0.0/22 - 2,1,1
I© 192.168.2.1




’0 ALOO Balanceamento “Natural”

TELECOM
ASN: 1 STREAMS
CIDR: 192.168.0.0/22 AS100 = © 100Mbs 192.108.0.022- 2.1
AS20 :> ©1OOMbS 192.168.0.0/22 - 100,4,3,1
UPSTREAMS: AS100 > () 100Mbs
AS 2: 200Mbs | ] 100% ne20 ®100Mbs
AS 3: 200Mbs | ] 100% =06

/

DOWNSTREAMS: NONE

192.168.0.0/22 - 1.1
192.168.0.0/22 - 100.4.3,1 &
192.168.0.0/22 - 20,100.4.3,1

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

g AS-100

- "&

192.168.0.0/22 - 4,3,1
© 192.168.0.1 192.168.0.0/22 - 2,1,1
I© 192.168.2.1

©
©




P> ALOO

TELECOM
ASN: 1
CIDR: 192.168.0.0/22
UPSTREAMS:
AS 2: 200Mbs [ ] 100%
AS 3: 200Mbs [ ] 100%

DOWNSTREAMS: NONE

Balanceamento “Natural”

STREAMS
AS100 ) © 100Mbs
AS20 —) © 100Mbs
AS100 = (©) 100Mbs
AS20 =) © 100Mbs

192.168.0.0/22 - 1.1
192.168.0.0/22 - 100.4.3,1

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

©
©

© 192.168.0.1
I© 192.168.2.1

CESHT

192.168.0.0/22 - 2,1.1
192.168.0.0/22 - 100,4,3,1

/

AS-100

"ﬁ-

192.168.0.0/22 - 4,3,1
192.168.0.0/22 - 2,1,1




Falha no aceso ao AS 3...
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’0 ALOO Balanceamento “Natural”

TELECOM

5 ASN:1 STREAMS

§ CIDR: 192.168.0.0/22 22280 = ©iggmgs 192.168.0.0/22 - 2.1.1
= UPSTREAMS: = QO S 192.168.0.0/22 - 100,4,3,1
g i 0 AS100 —) © 100Mbs

Z  AS2:200Mbs [ 1 100% 7920 L00Mbe

=  AS3:200Mbs [ ] 100% =0 AS 20 .2

= DOWNSTREAMS: NONE - &

£ - /

= 192.168.0.0/22-1.1 -

% 192.168.0.0/22 - 100.4.3,1

= =

= -

£ -

AS-100

192.168.0.0/22 - 1 _ — Ii
192.168.0.0/22 - 4.3.1
192.168.0.0/22 - 2,1,1

© 192.168.0.1
I© 192.168.2.1




’0 ALOO Balanceamento “Natural”

TELECOM

5 ASN:1 STREAMS

§ CIDR: 192.168.0.0/22 22280 = ©iggmgs 192.168.0.0/22 - 2.1.1
= UPSTREAMS: = QO S 192.168.0.0/22 - 100,4,3,1
g i 0 AS100 —) © 100Mbs

Z  AS2:200Mbs [ 1 100% 7920 L00Mbe

=  AS3:200Mbs [ ] 100% =0 AS 20 .2

= DOWNSTREAMS: NONE - &

£ - /

= 192.168.0.0/22-1.1 -

% 192.168.0.0/22 - 100.4.3,1

= =

= -

£ -

QR AS-100
W “
192.168.0.0/22 - 1 £ — Ii
—-—
192.168.0.0/22 - 4.3.1
192.168.0.0/22 - 2,1,1

© 192.168.0.1
I© 192.168.2.1




P> ALOO Balanceamento “Natural”

TELECOM

= aGN: 1 STREAMS

£ CIDR: 192.168.0.0/22 22280 = ©iggmgs 192.168.0.0/22 - 2.1.1
Z UPSTREAMS: = © s 192.168.0.0/22 - 100,4,3,1
g i 0 AS100 —) © 100Mbs

= AS2:200Mbs [ ] 100% ne20 L00Mbe

= AS3:200Mbs | ] 100% =0 AS 20 4

= DOWNSTREAMS: NONE - &

= - /

= 192.168.0.0/22 - 1.1 -

% 192.168.0.0/22 - 100.4.3,1

= —

& -

= -

£ - - =

192.168.0.0/22 - 4,3,1

(
© 192.168.0.1 192.168.0.0/22 - 2,1,1
192.168.0.0/22
—>

I© 192.168.2.1



’0 ALOO Balanceamento “Natural”

TELECOM
ASN: 1 iyffé\ p 100Mb
CIDR: 192.168.0.0/22 = © bs 192.168.0.0/22 - 2,11
UPSTREAMS: AS20 —) © 100Mbs 192.168.0.0/22 - 100,4,3,1
AS100 —) © 100Mbs
AS 2: 200Mbs [ 1 100% 20 L00Mbe
AS 3: 200Mbs [ ] 100% =0 AS 20

DOWNSTREAMS: NONE

192.168.0.0/22 - 1,1
192.168.0.0/22 - 100.4.3,1
=
- - -
-

ol22
63 0- =
92 &
V4

4)
4;1, ”
— 192.168.0.0/22 - 4,3.1
192.168.0.0/22 - 2,1,1

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

©
©

© 192.168.0.1
I© 192.168.2.1




’0 ALOO Balanceamento “Natural”

TELECOM
ASN: 1 iyffé\ M|::>S 100Mb
CIDR: 192.168.0.0/22 © bs 192.168.0.0/22 - 2.1.1
UPSTREAMS: AS20 =) ©) 100Mbs 192.168.0.0/22 - 100,4,3,1
AS100 —) © 100Mbs

AS 2: 200Mbs IR 200% AS20 =) © 100Mbs

AS 3: 200Mbs [ ] 0% © AS 20 s
DOWNSTREAMS: NONE - &

- /

192.168.0.0/22 - 1.1
192.168.0.0/22 - 100.4.3,1

f’

-
-
-

-

A/
© & \\ ~
@ ~

© 192.168.0.1 @
I© 192.168.2.1

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

192.168.0.0/22 - 2,1.,1




’0 ALOO Balanceamento “Natural”

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

TELECOM

ASN: 1 STREAMS
CIDR: 192.168.0.0/22 22280 gg % iggmg: 102.168.0.0/22 - 2.1.1
UPSTREAMS: AS100 => @ 100Mbs WITHDRAW 192.168.0.0/22 - 100,4,3,1
AS 2: 200Mbs SN 200% A2 D B 100Mbe
AS 3: 200Mbs | ] 0%

DOWNSTREAMS: NONE

192.168.0.0/22 - 1.1
192.168.0.0/22 - 100.4.3,1

WITHDRAW

© 192.168.0.1 @ ” ng 168.0.0/22 - 2,1,1
I© 192.168.2.1



’0 ALOO Balanceamento “Natural”

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

TELECOM
STREAMS
ASN: 1
_ AS100 =) (@ 100Mbs
S:Esﬁégiﬁgﬁ-o-mzz AS20 > © 100Mbs 692.168.0.0122 -21.1 >
AS 2: 200Mbs SN 200% AS100 —) © 100Mbs
AS 3: 200Mbs [ ] 0% As20 v ©100Mbs AS 20 4
DOWNSTREAMS: NONE - &
- /
192.168.0.0/22 - 1.1 -
_—
’ — —
- -
-
-
~
O ~ ~
™~ - AS-100
© =~

ol

© 192.168.0.1 @ w ng 168.0.0/22 - 2,1,1 >
I© 192.168.2.1




’0 ALOO Balanceamento “Natural”

TELECOM

ASN: 1 STREAMS
CIDR: 192.168.0.0/22 AS100 = @100Ml;s 102.168.0.0/22 - 2.1.1
UPSTREAMS: AS20 =) (©)100Mbs 192.168.0.0/22 - 100,2,1,1
AS100 —) © 100Mbs
AS 2: 200Mbs EEEEEEEEE 200% o oame
AS 3: 200Mbs | ] 0% =0

DOWNSTREAMS: NONE

192.168.0.0/22 - 1.1

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

- ~
- AS-100
~

© 192.168.0.1 @ w ng 168.0.0/22 - 2,1,1 >
I© 192.168.2.1




P ALOO

TEL EcC oA

Normalizacao da falha...
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P> ALOO Balanceamento “Natural”

TELECOM
5 STREAMS
= ASN:1
S CIDR: 192.168.0.0/22 22280 = ©iggmgs 102.168.0.0/22 - 2.1.1
= UPSTREAMS: = QO s 192.168.0.0/22 - 100,2,1,1
g i 0 AS100 —) © 100Mbs
5 AS2:200Mbs | 200% fpon oo
=  AS3:200Mbs | ] 0% = ©
= DOWNSTREAMS: NONE
= 192.168.0.0/22 - 1,1
% 192.168.0.0/22 - 100.4.3,1
= —
= - —
= - —
. of :
= CONEXAO ~ AS-100
© = S

\ BGP

© 192.168.0.1 “
I© 192.168.2.1

~
” 692.168.0.0122 -21.1




P> ALOO Balanceamento “Natural”

TELECOM
~ STREAMS
= ASN:1
£ CIDR: 192.168.0.0/22 22280 = @iggmgs 192.168.0.0/22 - 2.1.1
= UPSTREAMS: = QO s 192.168.0.0/22 - 100,2,1,1
g i 0 AS100 —) © 100Mbs
Z  AS2:200Mbs I 200% o0 oombs
=  AS3:200Mbs | ] 0% = ©
= DOWNSTREAMS: NONE
= 192.168.0.0/22 - 1,1
z 192.168.0.0/22 - 100.4.3,1
= —
= - —
= - —
= - : - _
= -~ -

~
© S o AS-100
D) ~

So
e

” 692.168.0.0122 -21.1

192.168.0.0/22 - 1

© 192.168.0.1
I© 192.168.2.1




P> ALOO Balanceamento “Natural”

TELECOM

-
-

- " -
-~ " - -
A = -
O X ~
S o AS-100
~
D) 192.168.0.0/22 - 1 ~
\ =
\&
© 192.168.0.1 w GQZ.lGS.0.0IZZ-Z,l,l
@ 192.168.2.1 192.168.0.0/22

% ASN: 1 STREAMS

S CIDR: 192.168.0.0/22 22280 = © iggmgs 192.168.0.0/22 - 21,1

£ UPSTREAMS: = © s 192.168.0.0/22 - 100,2,1,1
g i 0 AS100 —) © 100Mbs

Z  AS2:200Mbs IR 200% 20 ooMEe

=  AS3:200Mbs [ ] 0% =0

S DOWNSTREAMS: NONE

= 192.168.0.0/22 - 1,1

= 192.168.0.0/22 - 100.4.3,1

= —




’0 ALOO Balanceamento “Natural”

TELECOM
- STREAMS
= ASN:1
£ CIDR: 192.168.0.0/22 AS100 =) @100'\"25 192.168.0.0/22 - 2.1.1
£ UPSTREAMS: AS20 =) (©)100Mbs 192.168.0.0/22 - 100,2,1,1
g i 0 AS100 —) © 100Mbs
£ AS2:200Mbs NS 200% o0 oo
=  AS3:200Mbs | ] 0% =06 AS 20 4
= DOWNSTREAMS: NONE s &
B - /
= 192.168.0.0/22 - 1,1 —
% 192.168.0.0/22 - 100.4.3,1
= =
= - —
£ - = -

/
/

~
~
~
~
” ng 168.0.0/22 - 1 ~
s%%
&
AS 4 A* S
192.168.0.0/22 - 2,1,1
© 192.168.0.1 192.168.0.0/22 - 3,4,1
I© 192.168.2.1




’0 ALOO Balanceamento “Natural”

TELECOM
STREAMS
ASN: 1
CIDR: 192.168.0.0/22 AS100 = @100Ml;s 102.168.0.0/22 - 2.1.1
UPSTREAMS: AS20 =) (©)100Mbs 192.168.0.0/22 - 100,2,1,1

AS100 —) © 100Mbs

AS 2: 200Mbs RS 200%
AS 3: 200Mbs | ] 0% AS20 =) ©100Mbs AS 20 4
DOWNSTREAMS: NONE s &
- /
192.168.0.0/22 -1.1 -
192.168.0.0/22 - 100.4.3,1
- - : —

f’

~ ~
~ ~
~
~
GQZ 168.0.0/22 - 1 ~

192.168.0.0/22 - 2,1,1

© 192.168.0.1 192.168.0.0/22 - 3,4,1
I© 192.168.2.1

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r




2‘ ALOO Balanceamento “Natural”

ASN: 1

CIDR: 192.168.0.0/22

UPSTREAMS:
AS 2: 200Mbs I 200%
AS 3: 200Mbs [ ] 0%

DOWNSTREAMS: NONE

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r




> ALOO

TELECOM

Balanceamento “Natural”

\

Ja tentou efetuar um reboot

o rd 9
Ald, é do meu provedor? senhor?
Gostaria de saber porqué meu \

trafego nao sobe...

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

J




> ALOO Balanceamento “Natural”

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

*BASEADO EM FATOS REAIS




L~ CEP S7055-140 - 82 21233500 www.aloo.com.br

MAS AFINAL,
QUAL A EXPLICACAO PARA O TRAFEGO
NAO VOLTAR AO BALANCE “NORMAL"?

R. Minisro Salgado Fiho, 78 1" andar -Farol - acelo/A

*BASEADO EM FATOS REAIS




P> ALOO

TELECOM

Balanceamento “Natural”

Critério na escolha do melhor caminho: I
CISCO.

Segundo o documento da Cisco:
http://www.cisco.com/c/en/us/support/docs/ip/border-gateway-protocol-bgp/13753-25.
html

A rota recebida “primeiro” permanece ativa quando todos os critérios anteriores
‘empatarem”

P ek sttt e i sl for 5 g 10. When both paths are external, prefer the path that was received first (the oldest one)

Continue, if bestpath is not yet selected.
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10. When both paths are external, prefer the path that was received first (the oldest one).

step mlmues route-flap because a newer pat h older even if the newer path would be
(hpl red route bas: d m next decision criter (S(plllZandlS)

Skip this step if any of these items is trul
© You have enabled the bgp best path compare-routerid command.
Note: Cisco 105 Software Releases 12.0.115, 12.0.115C, 12.0.1153, 12.13, 12.13A4, 12.13.T, and 12.13.E
d dt and.

router ID is the same for multiple paths because the routes ived from the same router
i current best path.
current best path can be lost when, for example, the neighbor that offers the path goes down.
11. Prefer the route that comes from the BGP router with the lowest router 1D.

The router D is the highest IP address on the router, with preference given to loopback addresses. Also, you can use
the lgp uter-id command to manually (!h router 1D.



http://www.cisco.com/c/en/us/support/docs/ip/border-gateway-protocol-bgp/13753-25.html
http://www.cisco.com/c/en/us/support/docs/ip/border-gateway-protocol-bgp/13753-25.html
http://www.cisco.com/c/en/us/support/docs/ip/border-gateway-protocol-bgp/13753-25.html

P ALOO Balanceamento Natural

Critérios na escolha de melhor caminho:

Critério semelhante ao Cisco nos padrdes:
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(ROTA MAIS ANTIGA)



’0 ALOO Balanceamento “Natural”

TELECOM

Critérios na escolha de melhor caminho:

Critério diferente nos padrdes:
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» S
Y. mikron %

(MENOR ROUTER ID)



> ALOO Balanceamento “Natural”

=> Seja qual for o padrao, nao ha total controle
da direcéo do trafego na situacao descrita
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OBS: Equipamentos que seguem o padrao “rota
mais antiga” € mais comum entre operadoras.




2‘ ALOO Balanceamento “Natural”

celo/AL - CEP 57055140 - 82 2123.3500 waw.aloo.com.br

2X prepend...

=
=
=
=
=
=
=
=
=
oo
=
=
=
=
=
=
=
=
=
=
=
=
=
o=




> ALOO Balanceamento “Natural”

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

TELECOM
STREAMS
ASN: 1 :>
CIDR: 192.168.0.0/22 oo @ Toombe
_ AS20 =) (©)100Mbs
UPSTREAMS:
AS100 —) (©) 100Mbs
AS 2: 200Mbs AS20 =) 100Mbs
AS 3: 200Mbs ©

DOWNSTREAMS: NONE

692.168.0.0122 -111
VRE"E“D ” o2t
‘»\%-"6%9‘

©
©

© 192.168.0.1
© 192.168.2.1




> ALOO Balanceamento “Natural”
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TELECOM
STREAMS
ASN: 1
] AS100 —) (©) 100Mbs
CIDR: 192.168.0.0/22 AS20 = (@ 100Mbs 192.168.0.0/22 - 2.1.1.1
UPSTREAMS:
AS100 —) © 100Mbs
AS 2: 200Mbs AS20 =) 100Mbs
AS 3: 200Mbs ©

AS 20 40

DOWNSTREAMS: NONE

692.168.0.0122 -1.1.1 | i i

192.168.0.0/22

521880022 aillisa:
© 192.168.0.1 “ w 692.168.0.0122-2,1,1,1 >
© 192.168.2.1

AS-100

©
©




> ALOO Balanceamento “Natural”

TELECOM
ASN: 1 iyffé\ p 100Mb
CIDR: 192.168.0.0/22 = © s 192.168.0.0/22 - 2.1.1.1
UPSTREAMS: AS20 =) (©)100Mbs 192.168.0.0/22 - 100.2.1.1.1
AS100 —) © 100Mbs
AS 2: 200Mbs o0 oombs
AS 3: 200Mbs =0

DOWNSTREAMS: NONE
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©
©

192.168.0.0/22 - 1,1.1 i i
2
«&V
192.168.0.0/22 - 4,3,1
© 192.168.0.1 192.168.0.0/22 - 2.1,1.1
© 192.168.2.1 192.168.0.0/22 - 20,2,1,1,1




> ALOO Balanceamento “Natural”
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TELECOM
STREAMS
ASN: 1
CIDR: 192.168.0.0/22 AS100 =) () 100Mbs 102.168.0.0/22 - 2.1.1.1
UPSTREAMS: AS20 =) (©)100Mbs 192.168.0.0/22 - 100.2.1.1.1

AS100 —) © 100Mbs

AS 2: 200Mbs AS20 =) © 100Mbs

AS 3: 200Mbs
DOWNSTREAMS: NONE

AS 20 40

192.168.0.0/22 -1.1.1

©
©

192.168.0.0/22 - 4,3,1
@ 192.168.0.1 192.168.0.0/22 - 2,1,1,1
192.168.0.0/22 - 20,2,1,1,1

© 192.168.2.1



> ALOO Balanceamento “Natural”

TELECOM
ASN: 1 iyffé\ p 100Mb
CIDR: 192.168.0.0/22 = © s 192.168.0.0/22 - 2.1.1.1
UPSTREAMS: AS20 =) (©)100Mbs 192.168.0.0/22 - 100.2.1.1.1
AS100 —) © 100Mbs
AS 2: 200Mbs o0 oombs
AS 3: 200Mbs =0

DOWNSTREAMS: NONE

192.168.0.0/22 -1.1.1
192.168.0.0/22 - 100,4,3,1
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©
©

192.168.0.0/22 - 43,1
© 192.168.0.1 192.168.0.0/22 - 2,1,1,1

192.168.0.0/22 - 20,2,1,1,1
© 192.168.2.1




> ALOO Balanceamento “Natural”

TELECOM
ASN: 1 STREAMS
CIDR: 192.168.0.0/22 AS100 —) ©) 100Mbs 192.168.0.0/22 - 21,11
UPSTREAMS: AS20 —) (©)100Mbs
| AS100 = (© 100Mbs 192.168.0.0/22 - 100,4,3.1
AS 2: 200Mbs AS10 100Mbs
AS 3: 200Mbs = ©

DOWNSTREAMS: NONE

192.168.0.0/22 -1.1.1
192.168.0.0/22 - 100,4,3,1
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©
©

192.168.0.0/22 - 4.3.1
© 192.168.0.1 192.168.0.0/22 - 2,1,1,1
192.168.0.0/22 - 20,2,1,1,1
© 192.168.2.1




> ALOO Balanceamento “Natural”

TELECOM
ASN: 1 * iyffé\ p 100Mb
CIDR: 192.168.0.0/22 =0 s 192.168.0.0/22 - 2.1.1.1
UPSTREAMS: AS20 =) ©) 100Mbs 192.168.0.0/22 - 100.4.3.1

AS100 —) © 100Mbs

AS 2: 200Mbs

DOWNSTREAMS: NONE

192.168.0.0/22 -1.1.1
192.168.0.0/22 - 100,4,3,1
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2 AS-100

N —~ alllin

192.168.0.0/22 - 4.3.1
© 192.168.0.1 192.168.0.0/22 - 2,1,1,1
192.168.0.0/22 - 20,2,1,1,1
© 192.168.2.1

©
©




o~ ALOO

TELECOM
STREAMS
ASN: 1 :>
CIDR: 192.168.0.0/22 L AS100 @100Mb5
* AS20 ) (© 100Mbs
UPSTREAMS:
AS100 —) ©) 100Mbs
AS 2: 200Mbs AS20 =) 100Mbs
AS 3: 200Mbs @

DOWNSTREAMS: NONE

192.168.0.0/22 -1,1.1
192.168.0.0/22 - 100,4,3,1
—
-

-
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©
©

Balanceamento “Natural”

© 192.168.0.1 m ﬂ
© 192.168.2.1

192.168.0.0/22 - 2,1,1.1
192.168.0.0/22 - 100,4,3.1

AS 20 g0
AS 20 e

AS-100

S

192.168.0.0/22 - 4,3,1
192.168.0.0/22 - 2,1,1,1
192.168.0.0/22 - 20,2,1,1,1




P> ALOO

TELECOM
STREAMS
ASN: 1 :>
CIDR: 192.168.0.0/22 | ASio0 @100Mb5
* AS20 ) (© 100Mbs
UPSTREAMS:
* AS100 =) ) 100Mbs
AS 2: 200Mbs AS20 =) 100Mbs
AS 3: 200Mbs @

DOWNSTREAMS: NONE

192.168.0.0/22 -1.1.1
192.168.0.0/22 - 100,4,3,1

,—g—

-
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©
©

Balanceamento “Natural”

© 192.168.0.1 m @
I© 192.168.2.1

192.168.0.0/22 - 2,1,1.1
192.168.0.0/22 - 100,4,3.1

AS 20

AS-100

"ﬁ-

192.168.0.0/22 - 4,3,1
192.168.0.0/22 - 2,1,1,1
192.168.0.0/22 - 20,2,1,1,1




P> ALOO

TELECOM
STREAMS
ASN: 1 |:>
CIDR: 192.168.0.0/22 | ASio0 @100Mb3
* AS20 ) (© 100Mbs
UPSTREAMS:
* AS100 =) ) 100Mbs
AS 2: 200Mbs * AS20 =) 100Mbs
AS 3: 200Mbs ©

DOWNSTREAMS: NONE

192.168.0.0/22 -1.1.1
192.168.0.0/22 - 100,4,3,1
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©
©

© 192.168.0.1
I© 192.168.2.1

CESHT

Balanceamento “Natural”

192.168.0.0/22 - 2,1,1.1
192.168.0.0/22 - 100,4,3.1

AS 20

AS-100

"ﬁ-

192.168.0.0/22 - 4,3,1
192.168.0.0/22 - 2,1,1,1
192.168.0.0/22 - 20,2,1,1,1




P> ALOO

Balanceamento “Natural”

TELECOM
5 ASN:1 STREAMS
£ CIDR: 192.168.0.0/22 ) AS100 = ) 100Mbs 192.168.0.0/22 - 2,1,1.1
£ UPSTREAMS: AS20 =) ©) 100Mbs 192.168.0.0/22 - 100,4,3.1
g 0 * AS100 —» © 100Mbs
=  AS2:200Mbs [ ] 100% . 20 L00Mbs
=  AS3:200Mbs | ] 100% =06 AS 20
= DOWNSTREAMS: NONE
z 192.168.0.0/22 - 100,4,3,1
= -
= -
= - —
= - -
= e AS-100

© 192.168.0.1
I© 192.168.2.1

CESHT

- "&

192.168.0.0/22 - 4,3,1
192.168.0.0/22 - 2,1,1,1
192.168.0.0/22 - 20,2,1,1,1




Falha no aceso ao AS 2...

=
=
S
=
=
=
=
=
=
=
—
=
e
=~
o
=
=
=
=
—
=
=
=]
&=
—
=
=
=
=
=
=
=
S
=
=
=
=
oo
=
=
=
=
=
=
=
=
=
<3
=
=
=
P




’0 ALOO Balanceamento “Natural”

TELECOM
ASN: 1 iyffé\ p 100Mb
CIDR: 192.168.0.0/22 = © S 192.168.0.0/22 - 2.1.1.1
UPSTREAMS: AS20 —) © 100Mbs 192.168.0.0/22 - 100.4.3.1
AS100 —) © 100Mbs
AS 2: 200Mbs | ] 0% AS20 100Mbs
AS 3: 200Mbs [ ] 100% =0 AS 20

DOWNSTREAMS: NONE

192.168.0.0/22 -1.1.1
192.168.0.0/22 - 100,4,3,1

—
-
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N AS-100

- "&

192.168.0.0/22 - 4.3.1
© 192.168.0.1 192.168.0.0/22 - 2,1,1,1
192.168.0.0/22 - 20,2,1,1,1
|© 192.168.2.1

©
©




P> ALOO Balanceamento “Natural”

TELECOM
ASN: 1 iyffé\ M|::>S 100Mb
CIDR: 192.168.0.0/22 © S 192.168.0.0/22 - 2.1.1.1
UPSTREAMS: AS20 =) ©) 100Mbs 192.168.0.0/22 - 100.4.3.1
AS100 —) © 100Mbs

AS 2: 200Mbs | ] 0% AS20 100Mbs

AS 3: 200Mbs [ 100% =06 AS 20 4
DOWNSTREAMS: NONE &

192.168.0.0/22 -1.1.1

(ITHORAW 192.168.0.0/22 - 100,4,3,1
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N AS-100

-

- -—

<\ D -
S _ P
-
. 192.168.0.0/22 - 4.3.1
@ 192.168.0.1 - 192.168.0.0/22 - 2,1,1,1
192.168.0.0/22 - 20,2,1,1,1
I© 192.168.2.1

©
©




P> ALOO Balanceamento “Natural”

TELECOM
STREAMS
ASN: 1
CIDR: 192.168.0.0/22 AS100 =) © 100“"25 102.168.0.0/22 - 2.1.1.1
UPSTREAMS: ﬁgigo :> ©1ggmb: \,\QRP‘\N 192.168.0.0/22 - 100,4,3,1
AS 2: 200Mbs | 1 0% = © WS

AS 3: 200Mbs [——J 100% AS20 =) ©100Mbs

DOWNSTREAMS: NONE

AS ZQ&

NOVA ROTA 192.168.0.0/22 - 100.,4.3.1
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©0

192.168.0.0/22 - 4,3,1
192.168.0.0/22 - 2,1,1,1
192.168.0.0/22 - 20,2,1,1,1

© 192.168.0.1
I© 192.168.2.1




’0 ALOO Balanceamento “Natural”

TELECOM
- STREAMS
£ ASN: 1 =
£ CIDR: 192.168.0.0/22 AS100 © 100Mbs
E : AS20 —) (© 100Mbs 192.168.0.0/22 - 100,4,3,1
= UPSTREAMS:
g i AS100 —) © 100Mbs
=  AS2:200Mbs | ] 0% AS20 A 100Mbs
=  AS3:200Mbs [ 100% © AS 20 4
S DOWNSTREAMS: NONE &
| o E@A&l

g AS-100

©
©

192.168.0.0/22 - 4.3.1
© 192.168.0.1

192.168.0.0/22 - 20,2,1,1,1
I© 192.168.2.1




P> ALOO

Balanceamento “Natural”

TELECOM
O STREAMS
= .. AS100 —p © 100Mbs 192.168.0.0/22 - 100.4.3.1
3 S:Esr_zr. I:gf\ﬁgz?.o.mzz AS20 = @ 100Mbs NOVA ROTA B=7192 168.0.0/22 -
% : . 0 ASlOO w @ 100MbS 2,100,4,3,1
=  AS2:200Mbs | ] 0% AS20 A 100Mbs
= AS3:200Mbs NN 200% © N AS 20 ¢
Z DOWNSTREAMS: NONE \Mm / -
= 9
= o
. 192.168.0.0/22 - 100.4.3.1 \9;“6/
= 192.168.0.0/22 - 20,100,4,3,1
E T~
= ’ ~
i © \
c } — = =" AS-100
® S o -~

__ﬂ /I

\
\
192.168.0.0/22 - 4.3.1
© 192.168.0.1 192.168.0.0/22 - 20,2,1,1,1
— -
© 192.168.2.1 il




’0 ALOO Balanceamento “Natural”

TELECOM
ASN: 1 iyffé\ p 100Mb
CIDR: 192.168.0.0/22 =0 s 192.168.0.0/22 - 100.4.3.1
UPSTREAMS: AS20 =) ©) 100Mbs 192.168.0.0/22 - 2,100,431

AS100 —) © 100Mbs

AS 2: 200Mbs | ] 0%
AS 3: 200Mbs I 200% AS20 =) ©100Mbs AS 20

DOWNSTREAMS: NONE

192.168.0.0/22 - 100.4.3.1
192.168.0.0/22 - 20,100,4,3,1

’/-\\
©
©
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© 192.168.0.1
I© 192.168.2.1




’0 ALOO Balanceamento “Natural”

TELECOM
e STREAMS
= ASN:1
£ CIDR: 192.168.0.0/22 AS100 =) ) 100Mbs 192.168.0,0/22 - 100.4.3.1
£ AS20 —) © 100Mbs 192.168.0.0/22 - 2.100,4,3.1
2 UPSTREAMS: .168.0. 100,43,
g i 0 AS100 —) © 100Mbs
= AS 2: 200Mbs | ] 0% AS20 © 100Mbs
= AS3:200Mbs N 200% = AS 20 40~
S DOWNSTREAMS: NONE / :
= 192.168.0.0/22 - 100.4.3.1
E 192.168.0.0/22 - 20,100,4,3,1
E T~
= ’ S
2 o \
© N o -

_ /
LN __&/

© 192.168.0.1 @ m 192.168.0.0/22 - 4.3.1
—
I© 192.168.2.1 - -




Balanceamento “Natural”

- Normalizacao da falha...




’0 ALOO Balanceamento “Natural”

TELECOM
ASN: 1 iyffé\ s 100Mb
CIDR: 192.168.0.0/22 => @ S 192.168.0.0/22 - 100.4.3.1
UPSTREAMS: AS20 —) © 100Mbs 192.168.0.0/22 - 2,100,431
AS100 —) © 100Mbs

AS 2: 200Mbs | ] 0% AS20 100Mbs

AS 3:200Mbs N 200% =06 AS 20 4
DOWNSTREAMS: NONE = ~

/

192.168.0.0/22 - 100.4.3.1
192.168.0.0/22 - 20,100,4,3,1

’/-\\
©
©

_ \

CONEXAO S — “ AS-100
S _BoP -~

I /
V\ = - & /

© 192.168.0.1 @ m 192.168.0.0/22 - 4.3.1
—
I© 192.168.2.1 - -
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P> ALOO Balanceamento “Natural”

TELECOM
ASN: 1 iyffé\ p 100Mb
CIDR: 192.168.0.0/22 =0 s 192.168.0.0/22 - 100.4.3.1
UPSTREAMS: AS20 =) ©) 100Mbs 192.168.0.0/22 - 2,100,431

AS100 —) © 100Mbs

AS 2: 200Mbs | ] 0%
AS 3:200Mbs NN 200% AS20 =) © 100Mbs AS 20 4
DOWNSTREAMS: NONE T N

NOVA ROTA 192.168.0.0/22 - 1.1.1 \
192.168.0.0/22 - 100,4,3,1
192.168.0.0/22 - 20,100,4,3,1
” - ~ %Q.Q\'ﬂ
¥ N

g v o _ = = =7 AS-100
-

- — — i‘ﬁ
- -
~
N\ - -
-
- = T 192.168.0.0/22 - 4,3.1
— - —
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I© 192.168.2.1




’0 ALOO Balanceamento “Natural”

TELECOM
ASN: 1 STREAMS
CIDR: 192.168.0.0/22 AS100 —) (©) 100Mbs 192.168.0.0/22 - 100.4.3.1
: AS20 :> @100Mbs 192.168.0.0/22-2,1,1,1
UPSTREAMS: AS100 :c @ 100Mbs 192.168.0.0/22 - 2,100,4,3,1
AS 2: 200Mbs | ] 0% AS20 100Mbs
AS 3: 200Mbs N 200% =06 AS 20 4
DOWNSTREAMS: NONE : ~

ok
192.168.0.0/22 - 1.1.1 89 /

192.168.0.0/22 - 100,4,3,1
192.168.0.0/22 - 20,100,4,3,1

’/-\\
©
©
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NS - __&

N\
S - 192.168.0.0122 - 43.1
© 192.168.0.1 N 192.168.0.0/22 - 2,1,1,1
- =
I© 192.168.2.1 - -




P> ALOO Balanceamento “Natural”

TELECOM
ASN: 1 STREAMS
CIDR: 192.168.0.0/22 AS100 :> @ 100Mbs PERMANECE 192.168.0.0/22 - 100.4.3.1
: AS20 :> @100Mbs 192.168.0.0/22-2,1,1,1
UPSTREAMS: AS100 :c @ 100Mbs 192.168.0.0/22 - 2,100,4,3,1
AS 2: 200Mbs | ] 0% AS20 100Mbs
AS 3: 200Mbs IS 200% : @ AS 20 4
DOWNSTREAMS: NONE .

/

192.168.0.0/22 - 1,1.1
192.168.0.0/22 - 100,4,3,1
192.168.0.0/22 - 20,100,4,3,1

’/-\\
©
©
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192.168.0.0/22 - 4,3,1
192.168.0.0/22 - 2,1,1,1

I© 192.168.2.1



N\

ALOO Balanceamento “Natural”

CONCLUSAO:

“Quanto mais distante esta o AS gerador do
conteudo, mais dificil intervir em sua escolha de
rota”
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20 ALOO Balanceamento “Natural”

SOLUCOES:

1)
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SOLUCOES:

1)

)

Balanceamento “Natural”
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20 ALOO Balanceamento “Natural”

SOLUCOES:

1)

2)
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> ALOO

TELECOM

\

5. Balanceamento “artificial”

=
=
S
=
=
L=
=~
=
=
=
=
=
g
=
e
=
=
=
=
=
o
fir]
=
—
=
S
=1
=
=
=
=
=
=
=
=
=
oo
=
=
=
=
P=
=
=
=
=
<=
=
=
=
=




P> ALOO

TELECOM

Balanceamento “Artificial”

SOLUCOES:

1)

2) Balanceamento
artificial

=
=
S
=
=
=
=
=
—
=
e
=
=~
o
=
=
=
=
—
=
=
=]
&=
—
=
=
=
=
=
=
=
S
=
=
=
=
oo
=
=
=
=
=
=
=
=
=
<3
=
=
=
P




P> ALOO

TELECOM

Balanceamento “Artificial”

> 192.168.0.0/22

SOLU (;C) ES: o  192.168.0.0/23

o  192.168.2.0/23

1

<,
%"G‘e a®
2) Balanceamento %o, Nl
artificial y
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P> ALOO

TELECOM

Balanceamento “Artificial”

> 192.168.0.0/22

SOLU (;C) ES: o  192.168.0.0/23

o  192.168.2.0/23

2) Balanceamento
artificial

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

SEUS PROBLEMAS

ACABARAM!!




P> ALOO Balanceamento “Artificial”

TELECOM

> 192.168.0.0/22

SOLU (;C) ES: o  192.168.0.0/23

o  192.168.2.0/23

1)

2) Balanceamento
artificial

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

SEUS PROBLEMAS
ACABARAM!!



P> ALOO Balanceamento “Artificial”

TELECOM

> 192.168.0.0/22

SOLU (;C) ES: o  192.168.0.0/23

o  192.168.2.0/23

2
%6
23
. Qo
=

2) Balanceamento
artificial

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r




!0 ALOO Balanceamento “Artificial”

TELECOM

Alguns pontos positivos

—>Balanceamento forcado e quase 100% garantido
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v~ ALOO Balanceamento “Artificial”

TELECOM

Alguns pontos positivos

—>Balanceamento forcado e quase 100% garantido

=>Bypass nos critérios de escolha do BGP
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20 ALOO Balanceamento “Artificial”

TELECOM

Alguns pontos positivos

—>Balanceamento forcado e quase 100% garantido
=>Bypass nos critérios de escolha do BGP

—>Facilidade de implementar

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r




20 ALOO Balanceamento “Artificial”

TELECOM
éﬁ)NF;'lmz 168.0.0/22 STREAMS
UPSTREAMS: AS100 —) (©) 100Mbs
AS 2: 200Mbs AS20 =) ©) 100Mbs
' AS100 100Mbs
AS 3: 200Mbs = 0O

AS20 —) 100Mbs
DOWNSTREAMS: NONE ©

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

AS-100

©0

© 192.168.0.1 “ ”
© 192.168.2.1




20 ALOO Balanceamento “Artificial”

TELECOM
= éﬁ)NF;'lmz 168.0.0/22 STREAMS
2 UPSTREAMS: AS100 —p © 100Mbs
e 25 2: 200Mb AS20 ) (© 100Mbs
2 AS3 20 Osz AS100 =) (© 100Mbs
= . _ AS20 =) (© 100Mbs
= DOWNSTREAMS: NONE AS 20 4

© 192.168.0.1
© 192.168.2.1
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Balanceamento “Artificial”

TELECOM
ASN: 1 STREAMS 192.168.0.0/23 - 2,1
CIDR: 192.168.0.0/22 AS100 = @ 100Mbs 192.168.0.0/23 - 100,2,1
UPSTREAMS: AS20 = @ 100Mbs 192.168.2.0/23 - 100,4,3.1
AS 2: 200Mbs | ] 100% AS100 = () 100Mbs 192.168.2.0/23 - 2,100,4,3,1
AS 3: 200Mbs | ] 100%

AS20 —) 100Mbs
DOWNSTREAMS: NONE ©

AS ZQ&

192.168.0.0/23 - 2,1
192.168.0.0/23 - 20,2,1
192.168.2.0/23 - 4,3.1

AS-100

©
© e

© 192.168.0.1

I© 192.168.2.1




P> ALOO

Balanceamento “Artificial”

TELECOM
P el STREAMS 192.168.0.0/23 - 2.1
E S:E;;:iﬁ?lomzz AS100 > @ 100Mbs 192.168.0.0/23 - 100,2,1
~  AS2: 200Mb w0 (20 = Q100 192 168.2.0123 2,1004.5,1
= Ass3: 200Mb: : : 1000/o o © 100bs ——————
= ; 0 AS20 = & 100Mbs
= DOWNSTREAMS: NONE © AS 20 I
§ - - \
= - -
= - = o
: s _ \
= —— = 192.168.0.0/23 - 2,1
= - 192.168.0.0/23 - 20,2,1 \
= - ~ 192.168.2.0/23 - 4,3,1
= = ~
= ~
2 ~ |
= ~
= ~ AS-100 |
S ol /
7’
P /
/

PO 192.168.2.1



!0 ALOO Balanceamento “Artificial”

TELECOM
ASN: 1
CIDR: 192.168.0.0/22
UPSTREAMS:
AS 2: 200Mbs | ] 100%
AS 3: 200Mbs | ] 100%

DOWNSTREAMS: NONE

Balanceamento perfeito!!!
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> ALOO

TELECOM

\

6. Roteamento Assimétrico
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Roteamento Assimétrico

ASSIMETRIA ENTRE UPLOAD X DOWNLOAD
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TELECOM
éﬁJNr;-lmz 168.0.0/22 AS100
UPSTREAMS: vl ¢ rout
: AS20 ) ©100Mb
AS 2: 200Mbs ] 100% AS100 —» %mowlbz
AS 3: 200Mbs | ] 100% AS20 =) ® 100Mbs
DOWNSTREAMS: NONE
-
-
- >
- @
-
@

© 192.168.0.1
I© 192.168.2.1

Roteamento Assimétrico

192.168.0.0/23 - 2,1

192.168.0.0/23 - 100,2,1
192.168.2.0/23 - 100.4.3.1
192.168.2.0/23 - 2,100,4,3,1

AS ZQ&

192.168.0.0/23 - 2,1
192.168.0.0/23 - 20,2,1
192.168.2.0/23 - 4,3.1

~
A AS-100
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TELECOM
éﬁ)NF;'llgz 168.0.0/22 STREAMS
UPSTREAMS: * AS100 =) © 100Mbs
AS 2: 200Mbs | ] 100% AS20 =) © 100Mbs
: 0
: AS100 100Mbs
AS 3: 200Mbs | 1 100% = O

AS20 —) 100Mbs
DOWNSTREAMS: NONE ©

-
- 00
- V
-~
”

o
©

© 192.168.0.1
I© 192.168.2.1

Roteamento Assimétrico

192.168.0.0/23 - 2,1
192.168.0.0/23 - 100,2,1
192.168.2.0/23 - 100.4.3.1
192.168.2.0/23 - 2,100,4,3,1

AS ZQ&

192.168.0.0/23 - 2,1
192.168.0.0/23 - 20,2,1
192.168.2.0/23 - 4,3.1

A AS-100
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TELECOM
éﬁ)NF;'llgz 168.0.0/22 STREAMS
UPSTREAMS: * AS100 =) © 100Mbs
AS 2: 200Mbs | ] 100% AS20 =) © 100Mbs
: 0
: AS100 100Mbs
AS 3: 200Mbs | 1 100% = O

AS20 —) 100Mbs
DOWNSTREAMS: NONE ©

o~
©

© 192.168.0.1
I© 192.168.2.1

Roteamento Assimétrico

192.168.0.0/23 - 2,1
192.168.0.0/23 - 100,2,1
192.168.2.0/23 - 100.4.3.1
192.168.2.0/23 - 2,100,4,3,1

AS ZQ&

192.168.0.0/23 - 2,1
192.168.0.0/23 - 20,2,1
192.168.2.0/23 - 4,3.1




P> ALOO

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

TELECOM
éﬁ)NF;'llgz 168.0.0/22 STREAMS
UPSTREAMS: AS100 =) ©) 100Mbs
AS 2: 200Mbs | ] 100% * AS20 =) (©100Mbs
: 0
: AS100 100Mbs
AS 3: 200Mbs | 1 100% = O

AS20 —) 100Mbs
DOWNSTREAMS: NONE ©

©0

© 192.168.0.1
I© 192.168.2.1

Roteamento Assimétrico

192.168.0.0/23 - 2,1
192.168.0.0/23 - 100,2,1
192.168.2.0/23 - 100.4.3.1
192.168.2.0/23 - 2,100,4,3,1

192.168.0.0/23 - 2,1
192.168.0.0/23 - 20,2,1
192.168.2.0/23 - 4,3.1
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TELECOM
éﬁ)NF;'llgz 168.0.0/22 STREAMS
UPSTREAMS: AS100 =) ©) 100Mbs
AS 2: 200Mbs | ] 100% * AS20 =) (©100Mbs
: 0
: AS100 100Mbs
AS 3: 200Mbs | 1 100% = O

AS20 —) 100Mbs
DOWNSTREAMS: NONE ©

© 192.168.0.1
I© 192.168.2.1

Roteamento Assimétrico

192.168.0.0/23 - 2,1
192.168.0.0/23 - 100,2,1
192.168.2.0/23 - 100.4.3.1
192.168.2.0/23 - 2,100,4,3,1

192.168.0.0/23 - 2,1
192.168.0.0/23 - 20,2,1

\ 192.168.2.0/23 - 4,3.1

AS-100
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TELECOM
éﬁ)NF;'llgz 168.0.0/22 STREAMS
UPSTREAMS: AS100 =) ©) 100Mbs
AS 2: 200Mbs | ] 100% * AS20 =) (©100Mbs
: 0
: AS100 100Mbs
AS 3: 200Mbs | 1 100% = O

AS20 —) 100Mbs
DOWNSTREAMS: NONE ©

© 192.168.0.1
I© 192.168.2.1

Roteamento Assimétrico

192.168.0.0/23 - 2,1
192.168.0.0/23 - 100,2,1
192.168.2.0/23 - 100.4.3.1
192.168.2.0/23 - 2,100,4,3,1

192.168.0.0/23 - 2,1
192.168.0.0/23 - 20,2,1

\ 192.168.2.0/23 - 4,3.1

AS-100




P> ALOO

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

TELECOM
éﬁ)NF;'llgz 168.0.0/22 STREAMS
UPSTREAMS: AS100 =) ©) 100Mbs
AS 2: 200Mbs | ] 100% * AS20 =) (©100Mbs
: 0
: AS100 100Mbs
AS 3: 200Mbs | 1 100% = O

AS20 —) 100Mbs
DOWNSTREAMS: NONE ©

© 192.168.0.1
I© 192.168.2.1

Roteamento Assimétrico

192.168.0.0/23 - 2,1
192.168.0.0/23 - 100,2,1
192.168.2.0/23 - 100.4.3.1

192.168.2.0/23 - 2,100,4,3,1

192.168.0.0/23 - 2,1
192.168.0.0/23 - 20,2,1
192.168.2.0/23 - 4,3.1
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TELECOM
éﬁ)NF;'llgz 168.0.0/22 STREAMS
UPSTREAMS: AS100 =) (© 100Mbs
AS 2: 200Mbs | ] 100% AS20 =) © 100Mbs
: 0
: * AS100 100Mbs
AS 3: 200Mbs | 1 100% = O

AS20 —) 100Mbs
DOWNSTREAMS: NONE ©

©0

© 192.168.0.1
I© 192.168.2.1

Roteamento Assimétrico

192.168.0.0/23 - 2,1
192.168.0.0/23 - 100,2,1
192.168.2.0/23 - 100.4.3.1
192.168.2.0/23 - 2,100,4,3,1

192.168.0.0/23 - 2,1
192.168.0.0/23 - 20,2,1
192.168.2.0/23 - 4,3.1




P> ALOO Roteamento Assimétrico

TELECOM
ASN: 1 STREAMS 192.168.0.0/23 - 2,1
CIDR: 192.168.0.0/22 AS100 = @ 100Mbs 192.168.0.0/23 - 100,2,1
UPSTREAMS: AS20 = @ 100Mbs 192.168.2.0/23 - 100,4,3.1
AS 2: 200Mbs | ] 100% « AS100 = () 100Mbs 192.168.2.0/23 - 2,100,4,3,1
AS 3: 200Mbs | ] 100% AS20
— @ 100Mbs

DOWNSTREAMS: NONE

192.168.0.0/23 - 2,1
~ 192.168.0.0/23 - 20,2,1

\ 192.168.2.0/23 - 4,3.1
~

A
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© 192.168.0.1
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P> ALOO Roteamento Assimétrico

TELECOM
ASN: 1 STREAMS 192.168.0.0/23 - 2,1
CIDR: 192.168.0.0/22 AS100 = @ 100Mbs 192.168.0.0/23 - 100,2,1
UPSTREAMS: 192.168.2.0/23 - 100.4.3.1
AS20 =) (©100Mbs Los
AS 2: 200Mbs | ] 100% @ 192.168.2.0/23 - 2,100,4,3,1

* AS100 —» © 100Mbs

AS 3: 200Mbs | ] 100% AS20 =) (©100Mbs
DOWNSTREAMS: NONE

192.168.0.0/23 - 2,1
~ 192.168.0.0/23 - 20,2,1
192.168.2.0/23 - 4,3.1

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

AS-100

© 192.168.0.1
PO 192.168.2.1



P> ALOO Roteamento Assimétrico
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TELECOM
ASN: 1 STREAMS 192.168.0.0/23 - 2,1
CIDR: 192.168.0.0/22 AS100 = @ 100Mbs 192.168.0.0/23 - 100,2,1
UPSTREAMS: AS20 = @ 100Mbs 192.168.2.0/23 - 100,4,3.1
AS 2: 200Mbs | ] 100% « AS100 = () 100Mbs 192.168.2.0/23 - 2,100,4,3,1
AS 3: 200Mbs | ] 100%

AS20 —) 100Mbs
DOWNSTREAMS: NONE ©

192.168.0.0/23 - 2,1
192.168.0.0/23 - 20,2,1
192.168.2.0/23 - 4,3.1




’0 ALOO Roteamento Assimétrico

TELECOM
ASN: 1 STREAMS 192.168.0.0/23 - 2,1
CIDR: 192.168.0.0/22 AS100 =) © 100Mbs 192.168.0.0/23 - 100,2,1
UPSTREAMS: 192.168.2.0/23 - 100.4.3.1
AS20 —) ) 100Mbs s
AS 2: 200Mbs | ] 100% @ 192.168.2.0/23 - 2,100,4,3,1

AS100 —) © 100Mbs

AS 3: 200Mbs | ] 100% * AS20 =) © 100Mbs
DOWNSTREAMS: NONE

y y\
AS 2

192.168.0.0/23 - 2,1
192.168.0.0/23 - 20,2,1

\)\/J \ 192.168.2.0/23 - 4,31

> AS-100
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P> ALOO

Roteamento Assimétrico

TELECOM
ASN: 1 STREAMS 192.168.0.0/23 - 2,1
CIDR: 192.168.0.0/22 AS100 = @ 100Mbs 192.168.0.0/23 - 100,2,1
UPSTREAMS: AS20 = @ 100Mbs 192.168.2.0/23 - 100,4,3.1
AS 2: 200Mbs | ] 100% AS100 = () 100Mbs 192.168.2.0/23 - 2,100,4,3,1
AS 3: 200Mbs | ] 100%

* AS20 —) 100Mbs
DOWNSTREAMS: NONE ©

192.168.0.0/23 - 2,1
192.168.0.0/23 - 20,2,1

192.168.2.0/23 - 4,3.1

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r
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’0 ALOO Roteamento Assimétrico

TELECOM
ASN: 1 STREAMS 192.168.0.0/23 - 2,1
CIDR: 192.168.0.0/22 AS100 = @ 100Mbs 192.168.0.0/23 - 100,2,1
UPSTREAMS: 192.168.2.0/23 - 100.4.3.1
AS20 =) (©100Mbs Los
AS 2: 200Mbs | ] 100% @ 192.168.2.0/23 - 2,100,4,3,1

AS100 —) © 100Mbs

AS 3: 200Mbs | ] 100% * AS20 ) © 100Mbs
DOWNSTREAMS: NONE

e T 192.168.0.0/23 - 2,1
192.168.0.0/23 - 20,2,1 \

~N
\ 192.168.2.0/23 - 4,3.1

\/( |
AS-100 |

4
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P> ALOO Roteamento Assimétrico

TELECOM
ASN:1 STREAMS 192.168.0.0/23 - 2,1
CIDR: 192.168.0.0/22 * AS100 =) © 100Mbs 192.168.0.0/23 - 100,2,1
UPSTREAMS: « AS20 = ()100Mbs 192.168.2.0/23 - 100.4.3.1
AS 2: 200Mbs | ] 100% « AS100 = () 100Mbs 192.168.2.0/23 - 2,100,4,3,1
AS 3: 200Mbs | ] 100% * AS20 :> @ 100Mbs
DOWNSTREAMS: NONE _\P As 204
- =7 “allhin
- ” - \

”

A\

192.168.0.0/23 - 2,1
192.168.0.0/23 - 20,2,1
192.168.2.0/23 - 4,3.1

|
~
~ A AS-100 |

> e |
< Y
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P> ALOO

TELECOM

Roteamento Assimétrico

Impactos da assimetria
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P> ALOO

TELECOM

Roteamento Assimétrico

Impactos da assimetria
-> Aumento de laténcia
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P> ALOO Roteamento Assimétrico

TELECOM

Impactos da assimetria
-> Aumento de laténcia

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

0!
\‘ﬁ‘y'
@ 8 ms 20 ms
@ 5 AS-100
|:|'> ms
12 ms &

e
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P> ALOO Roteamento Assimétrico

TELECOM

Impactos da assimetria
-> Aumento de laténcia

20 ms
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©0

AS-100

=

3 ) 3
< 192.168.0.0/23 - 3,100,2,1
@ 192.168.0.1 192.168.2.0/23 - 1

© 192.168.2.1




P> ALOO Roteamento Assimétrico

TELECOM

Impactos da assimetria
-> Aumento de laténcia

20 ms
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®)

AS-100

3 ) 3
< 192.168.0.0/23 - 3,100,2,1
@ 192.168.0.1 192.168.2.0/23 - 1

© 192.168.2.1




P> ALOO Roteamento Assimétrico

TELECOM

Impactos da assimetria
=> Aumento de laténcia
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9%
\W
@ 8 ms 20 ms
: @ 5 AS-100
ms

12 ms &

> 10 ms

192.168.0.0/23 - 3,100,2,1
192.168.2.0/23 - 1

© 192.168.2.1



P> ALOO Roteamento Assimétrico

TELECOM

Impactos da assimetria
-> Aumento de laténcia

(3
+
>
%
%
e

20 ms
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AS-100

\ 12 ms &

10 ms

{
©0

192.168.0.0/23 - 3,100,2,1
192.168.2.0/23 - 1

© 192.168.2.1



P> ALOO Roteamento Assimétrico

TELECOM

Impactos da assimetria
-> Aumento de laténcia
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%“'“\13
5+10 +12+20 + 8 =35ms \M
z 8 ms
@ 20 ms
: AS-100
@ 5 ms
\ - .~ 12 ms / &
- 10 ms S )
% ” -

\’—

AS 4

< 192.168.0.0/23 - 3,100,2,1
@ 192.168.0.1 192.168.2.0/23 - 1

© 192.168.2.1



P> ALOO Roteamento Assimétrico

TELECOM

Impactos da assimetria
=> Aumento de laténcia

%“'“\13

5+10 +12+20 + 8 =35ms \M
Z

8 ms

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

D]

192.168.0.0/23 - 3,100,2,1

© 192.168.0.1 192.168.2.0/23 - 1
© 192.168.2.1




P> ALOO

TELECOM

Roteamento Assimétrico

Impactos da assimetria
-> Aumento de laténcia
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P> ALOO

TELECOM

Roteamento Assimétrico

Impactos da assimetria

-> Aumento de laténcia
-> Redes totalmente inalcancaveis
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P> ALOO

TELECOM

Roteamento Assimétrico

Impactos da assimetria

-> Aumento de laténcia
-> Redes totalmente inalcancaveis
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Como assim?




Roteamento Assimétrico

\

Assimetria
X
Unicast Reverse
Path Forwarding
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> ALOO

TELECOM

\
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7. Unicast Reverse Path Forwarding
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R. Ministo Salgado Fiho, 78 1" andar -Farol - M

Unicast Reverse Path Forwardinc

**Desconsiderando o balance automatico



> ALOO Unicast Reverse Path Forwarding

TELECOM

\

192.168.30.0/30 - > F0/1
192.168.30.0/30 - > FO/2

-> CO mo fu N C| ona 192.168.50.0/30 - > FO/2

192.168.50.0/30 - > FO/1
R2

192.168.50.0/30 - > F0/1
192.168.50.0/30 - > FO/2
192.168.30.0/30 - > F0/0

192.168.30.0/30 - > FO/1
192.168.30.0/30 - > F0/2
192.168.50.0/30 - > F0/0

192.168.30.0/30 -

192.168.30.0/30 -
192.168.50.0/30 -
192.168.50.0/30 -

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

**Desconsiderando o balance automatico



2 ALOO Unicast Reverse Path Forwarding

TELECOM

192.168.30.0/30 - > F0/1
192.168.30.0/30 - > FO/2

-> CO mo fu N C| ona 192.168.50.0/30 - > FO/2

192.168.50.0/30 - > FO/1
R2

192.168.50.0/30 - > F0/1
192.168.50.0/30 - > FO/2
192.168.30.0/30 - > FO/0

192.168.30.0/30 - > FO/1
192.168.30.0/30 - > FO/2
192.168.50.0/30 - > F0/0

192.168.30.0/30 -

192.168.30.0/30 -
192.168.50.0/30 -
192.168.50.0/30 -

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

**Desconsiderando o balance automatico



2 ALOO Unicast Reverse Path Forwarding

TELECOM

192.168.30.0/30 - > R4
192.168.30.0/30 - > R1

-=> Como funciona 192168.50.0/30 - > R1

192.168.50.0/30 - > R4
R2

192.168.50.0/30 - > F0/1
192.168.50.0/30 - > FO/2
192.168.30.0/30 - > FO/0

192.168.30.0/30 - > FO/1
192.168.30.0/30 - > FO/2
192.168.50.0/30 - > F0/0

192.168.30.0/30 -

192.168.30.0/30 -
192.168.50.0/30 -
192.168.50.0/30 -

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

**Desconsiderando o balance automatico



2 ALOO Unicast Reverse Path Forwarding

TELECOM

192.168.30.0/30 - > R4
192.168.30.0/30 - > R1

-=> Como funciona 192168.50.0/30 - > R1

192.168.50.0/30 - > R4
R2

192.168.50.0/30 - > F0/1
192.168.50.0/30 - > FO/2
192.168.30.0/30 - > FO/0

192.168.30.0/30 - > FO/1
192.168.30.0/30 - > FO/2
192.168.50.0/30 - > F0/0

192.168.30.0/30 - > FO/2
192.168.50.0/30 - > F0/2
192.168.50.0/30 - > FO/1

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

**Desconsiderando o balance automatico



2 ALOO Unicast Reverse Path Forwarding

TELECOM

192.168.30.0/30 - > R4
192.168.30.0/30 - > R1

-=> Como funciona 192168.50.0/30 - > R1

192.168.50.0/30 - > R4
R2

192.168.50.0/30 - > F0/1
192.168.50.0/30 - > FO/2
192.168.30.0/30 - > FO/0

192.168.30.0/30 - > FO/1
192.168.30.0/30 - > FO/2
192.168.50.0/30 - > F0/0

192.168.30.0/30 - > FO/1
192.168.30.0/30 -
192.168.50.0/30 -
192.168.50.0/30 -

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

**Desconsiderando o balance automatico



2 ALOO Unicast Reverse Path Forwarding

TELECOM

192.168.30.0/30 - > R4
192.168.30.0/30 - > R1

-=> Como funciona 192168.50.0/30 - > R1
9

192.168.50.0/30 - > R4

habilitando uRPF Rz

192.168.30.0/30 - > FO/1
192.168.30.0/30 - > FO/2
192.168.50.0/30 - > F0/0

192.168.50.0/30 - > F0/1
192.168.50.0/30 - > FO/2
192.168.30.0/30 - > FO/0

192.168.50.2

192.168.30.0/30 - > FO/2
192.168.50.0/30 - > F0/2
192.168.50.0/30 - > FO/1

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

interface f0/1
io verify unicast reverse-path
exit

interface f0/1

iv verify unicast reverse-path
exit



2 ALOO Unicast Reverse Path Forwarding

TELECOM

192.168.30.0/30 - > R4
192.168.30.0/30 - > R1

-=> Como funciona 192168.50.0/30 - > R1
9

192.168.50.0/30 - > R4

habilitando uRPF Rz

192.168.30.0/30 - > FO/1
192.168.30.0/30 - > FO/2
192.168.50.0/30 - > F0/0

192.168.50.0/30 - > F0/1
192.168.50.0/30 - > FO/2
192.168.30.0/30 - > FO/0

192.168.50.2

192.168.30.0/30 - > FO/2
192.168.50.0/30 - > F0/2
192.168.50.0/30 -

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

conf t
interface f0/1
4' io verify unicast reverse-path
exit

interface f0/1

iv verify unicast reverse-path
exit



2 ALOO Unicast Reverse Path Forwarding

TELECOM

192.168.30.0/30 - > R4
192.168.30.0/30 - > R1

-=> Como funciona 192168.50.0/30 - > R1
9

192.168.50.0/30 - > R4

habilitando uRPF Rz

192.168.30.0/30 - > FO/1
192.168.30.0/30 - > FO/2
192.168.50.0/30 - > F0/0

192.168.50.0/30 - > F0/1 @’

192.168.50.0/30 - > FO/2
192.168.30.0/30 - > FO/0

192.168.50.2

192.168.30.0/30 - > FO/2
192.168.50.0/30 - > F0/2
192.168.50.0/30 - > FO/1

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

interface f0/1
4' io verify unicast reverse-path
exit

interface f0/1

iv verify unicast reverse-path
exit



2 ALOO Unicast Reverse Path Forwarding

TELECOM

192.168.30.0/30 - > R4
192.168.30.0/30 - > R1

-=> Como funciona 192168.50.0/30 - > R1
9

192.168.50.0/30 - > R4

habilitando uRPF Rz

192.168.30.0/30 - > FO/1
192.168.30.0/30 - > FO/2
192.168.50.0/30 - > F0/0

192.168.50.0/30 - > F0/1 @’

192.168.50.0/30 - > FO/2
192.168.30.0/30 - > FO/0

192.168.50.2

192.168.30.0/30 - > FO/2
192.168.50.0/30 - > F0/2
192.168.50.0/30 - > FO/1

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

interface f0/1
io verify unicast reverse-path
exit

interface f0/1

iv verify unicast reverse-path
exit



Unicast Reverse Path Forwardinc

\

192.168.30.0/30 - > R4
192.168.30.0/30 - > R1

=> Como funciona 192.168.50.0130 > R1 Ajustanto a “volta”
-

192.168.50.0/30 - > R4

habilitando uRPF Rz

192.168.30.0/30 - > FO/1
192.168.30.0/30 - > FO/2
192.168.50.0/30 - > F0/0

192.168.50.0/30 - > FO/1
192.168.50.0/30 - > F0/2
192.168.30.0/30 - > F0/0

192.168.50.2

192.168.30.0/30 - > FO/2
192.168.50.0/30 - > F0/2
192.168.50.0/30 - > FO/1

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

interface f0/1
io verify unicast reverse-path
exit

interface f0/1

iv verify unicast reverse-path
exit




2 ALOO Unicast Reverse Path Forwarding

TELECOM

192.168.30.0/30 - > R4
192.168.30.0/30 - > R1

=> Como funciona 192.168.50.0130 > R1 Ajustanto a “volta”
-

192.168.50.0/30 - > R4

habilitando uRPF Rz

192.168.30.0/30 - > FO/1
192.168.30.0/30 - > FO/2
192.168.50.0/30 - > F0/0

192.168.50.0/30 - > FO/1
192.168.50.0/30 - > F0/2
192.168.30.0/30 - > FO/0

192.168.50.2

192.168.30.0/30 - > FO/2
192.168.50.0/30 - > F0/2
192.168.50.0/30 -

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

conf t

interface f0/1
/ io verify unicast reverse-path
- / exit
interface f0/1
/ iv verify unicast reverse-path

exit



Unicast Reverse Path Forwardinc

\

192.168.30.0/30 - > R4
192.168.30.0/30 - > R1

-=> Como funciona 192168.50.0/30 - > R1
9

192.168.50.0/30 - > R4

habilitando uRPF Rz

192.168.30.0/30 - > FO/1
192.168.30.0/30 - > FO/2
192.168.50.0/30 - > F0/0

192.168.50.0/30 - > FO/1
192.168.50.0/30 - > F0/2
192.168.30.0/30 - > F0/0

192.168.30.0/30 - > FO/2
192.168.50.0/30 - > F0/2
192.168.50.0/30 - > FO/1

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

interface f0/1
io verify unicast reverse-path
exit

interface f0/1

iv verify unicast reverse-path
exit




Unicast Reverse Path Forwardinc

\

192.168.30.0/30 - > R4
192.168.30.0/30 - > R1

Como funciona 192168.50.0/30 - > R1

192.168.50.0/30 - > R4

192.168.50.0/30 - > FO/1
192.168.50.0/30 - > F0/2
192.168.30.0/30 - > F0/0

192.168.30.0/30 - > FO/1
192.168.30.0/30 - > FO/2
192.168.50.0/30 - > F0/0

192.168.30.0/30 - > FO/2
192.168.50.0/30 - > F0/2
192.168.50.0/30 - > FO/1

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

interface f0/1
io verify unicast reverse-path
exit

interface f0/1

iv verify unicast reverse-path
exit




Unicast Reverse Path Forwardinc

\

192.168.30.0/30 - > R4
192.168.30.0/30 - > R1

Como funciona 192168.50.0/30 - > R1

192.168.50.0/30 - > R4

192.168.50.0/30 - > FO/1
192.168.50.0/30 - > F0/2
192.168.30.0/30 - > F0/0

192.168.30.0/30 - > FO/1
192.168.30.0/30 - > FO/2
192.168.50.0/30 - > F0/0

192.168.30.0/30 -

192.168.30.0/30 -
192.168.50.0/30 -
192.168.50.0/30 -

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

interface f0/1

4' io verify unicast reverse-path
exit

interface f0/1

iv verify unicast reverse-path
exit




Unicast Reverse Path Forwardinc

\

192.168.30.0/30 - > R4
192.168.30.0/30 - > R1

Como funciona 1921685000 -> B1 o0 oy

192.168.50.0/30 - > R4 otiied

192.168.50.0/30 - > FO/1
192.168.50.0/30 - > F0/2
192.168.30.0/30 - > F0/0

192.168.30.0/30 - > FO/1
192.168.30.0/30 - > FO/2
192.168.50.0/30 - > F0/0

192.168.30.0/30 -
192.168.50.0/30 -
192.168.50.0/30 -

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

interface f0/1

4' io verify unicast reverse-path
exit

interface f0/1

iv verify unicast reverse-path
exit




Unicast Reverse Path Forwardinc

\

192.168.30.0/30 - > R4
192.168.30.0/30 - > R1

Como funciona 192168.50.0/30 - > R1

192.168.50.0/30 - > R4

192.168.50.0/30 - > FO/1
192.168.50.0/30 - > F0/2
192.168.30.0/30 - > F0/0

192.168.30.0/30 - > FO/1
192.168.30.0/30 - > FO/2
192.168.50.0/30 - > F0/0

192.168.30.0/30 - > FO/2
192.168.50.0/30 - > F0/2
192.168.50.0/30 - > FO/1

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

interface f0/1
io verify unicast reverse-path
exit

interface f0/1

iv verify unicast reverse-path
exit




> ALOO Unicast Reverse Path Forwarding

=> Mais sobre IP Spoofing

http://pt.wikipedia.org/wiki/lP_spoofing
http://www.cisco.com/web/about/acl123/ac147]...
http://www.symantec.com/connect/articles/ip-spoofing-introduction

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

-> BCP 38
http://tools.ietf.org/html/bcp38
-> Portal de Boas Praticas

http://bcp.nic.br/
http://bcp.nic.br/entenda-o-antispoofing/



http://tools.ietf.org/html/bcp38
http://tools.ietf.org/html/bcp38
http://bcp.nic.br/
http://bcp.nic.br/
http://bcp.nic.br/entenda-o-antispoofing/
http://bcp.nic.br/entenda-o-antispoofing/
http://pt.wikipedia.org/wiki/IP_spoofing
http://pt.wikipedia.org/wiki/IP_spoofing
http://www.cisco.com/web/about/ac123/ac147/archived_issues/ipj_10-4/104_ip-spoofing.html
http://www.cisco.com/web/about/ac123/ac147/archived_issues/ipj_10-4/104_ip-spoofing.html
http://www.symantec.com/connect/articles/ip-spoofing-introduction
http://www.symantec.com/connect/articles/ip-spoofing-introduction
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- URPF Cisco

http://www.cisco.com/web/about/security/intelligence/unicast-rpf.html
http://www.cisco.com/c/en/us/td/docs/...

\

URPF Juniper

http://www.Juniper.net/documentation/...



http://www.cisco.com/web/about/security/intelligence/unicast-rpf.html
http://www.cisco.com/web/about/security/intelligence/unicast-rpf.html
http://www.cisco.com/c/en/us/td/docs/ios/12_2/security/configuration/guide/fsecur_c/scfrpf.html
http://www.cisco.com/c/en/us/td/docs/ios/12_2/security/configuration/guide/fsecur_c/scfrpf.html
http://www.juniper.net/documentation/en_US/junos12.1/topics/topic-map/unicast-rpf.html
http://www.juniper.net/documentation/en_US/junos12.1/topics/topic-map/unicast-rpf.html

» ALOO Unicast Reverse Path Forwarding

\

=> De volta ao roteamento assimetrico...
=> AS 2 adotando politicas de uRPF no acesso
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2‘ ALOO Unicast Reverse Pth Forwarding

ASN: 1

CIDR: 192.168.0.0/22 STREAMS 192.168.0.0/23 - 2.1

UPSTREAMS: AS100 = @ 100Mbs 192.168.0.0/23 - 100,2,1
AS 2: 200Mbs | ] 100% AS20 > ) 100Mbs 192.168.2.0/23 - 100.4,3.1
AS 3: 200Mbs | 1 0% AS100 = (3 100Mbs 192.168.2.0/23 - 2,100,4,3,1

DOWNSTREAMS: NONE AS20 =) (© 100Mbs

AS ZQ&

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

%)
@ 192.168.0.0/23 - 2.1
«%’L'/v 192.168.0.0/23 - 20,2,1
@ 192.168.2.0/23 - 4.3.1
© 192.168.2.0/23 - 100,4,3,1 AS-100
D) 192.168.0.0/23 - 1

© 192.168.0.1
I© 192.168.2.1




2‘ ALOO Unicast Reverse Pth Forwarding

ASN: 1

CIDR: 192.168.0.0/22 STREAMS 192.168.0.0/23 - 2.1

UPSTREAMS: * AS100 =) () 100Mbs 192.168.0.0/23 - 100,2,1
AS 2: 200Mbs | ] 100% « AS20 = () 100Mbs 192.168.2.0/23 - 100.4,3.1
AS 3: 200Mbs | 1 0% AS100 = (3 100Mbs 192.168.2.0/23 - 2,100,4,3,1

DOWNSTREAMS: NONE AS20 =) (© 100Mbs

_ - .t Aszoﬁf

’/
”_————_-_— —

/ - 192.168.0.0/23 - 2,1
/ - 192.168.0.0/23 - 20,2,1
192.168.2.0/23 - 4,3,1

-~
-~
”
© =
192.168.2.0/23 - 100,4,3.1 ‘ AS-100

© 192.168.0.1

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

I© 192.168.2.1




2‘ ALOO Unicast Reverse Pth Forwarding

ASN: 1

CIDR: 192.168.0.0/22 STREAMS 192.168.0.0/23 - 2.1

UPSTREAMS: * AS100 =) @ 100Mbs 192.168.0.0/23 - 100,2,1
AS 3: 200Mbs | 1 0% « AS100 = (@) 100Mbs 192.168.2.0/23 - 2,100,4,3,1

DOWNSTREAMS: NONE *

AS20 = (© 100Mbs

G g,

7 -

— m— 192.168.0.0/23 - 2,1
192.168.0.0/23 - 20,2,1
192.168.2.0/23 - 4,3.1

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

192.168.2.0/23 - 100.4.3.1 A AS-100
192.168.0.0/23 - 1 |

© 192.168.0.1
PO 192.168.2.1



2‘ ALOO Unicast Reverse Pth Forwarding

ASN: 1
CIDR: 192.168.0.0/22 STREAMS 192.168.0.0123 - 2.1
UPSTREAMS: « AS100 =) © 100Mbs 192.168.0.0/23 - 100,2,1
AS 3: 200Mbs | 1 0% . pe100 ':3: & 100Mbs 192.168.2.0/23 - 2,100,4,3,1
DOWNSTREAMS: NONE « AS20 = () 100Mbs
_ =P As2 i
— =
- -
- _— o gy, — — ” -

— m— 192.168.0.0/23 - 2,1
192.168.0.0/23 - 20,2,1

@ ~ 192.168.2.0/23 - 4.3.1
' ~

192.168.2.0/23 - 100,4,3,1 ‘ AS-100

192.168.0.0/23 - 1 @ ~

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

© 192.168.0.1

PO 192.168.2.1
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TELECOM
ASN: 1 /
. CIDR: 192.168.0.0/22 STREAMS 192.168.0.0/23 - 2.1
§ UPSTREAMS: * AS100 => @100Mbs 192.168.0.0/23 - 100,2,1
% AS 3: 200Mbs | ] 0% * AS100 |:> @ 100Mbs 192.168.2.0/23 - 2,100,4,3,1
g DOWNSTREAMS: NONE * AS20 :> @ 100Mbs
é e
= /”"'__-~-——
E /7 7 - -, —
= - - 192.168.0.0/23 - 2,1
= / - - 192.168.0.0/23 - 20,2,1
= / ~ -
= 192.168.2.0/23 - 4,3.1
= |
= © 192.168.2.0/23 - 100,4.3,1
@ 192.168.0.0/23 - 1

© 192.168.0.1
PO 192.168.2.1



2‘ ALOO Unicast Reverse Pth Forwarding

ASN: 1

CIDR: 192.168.0.0/22 STREAMS 192.168.0.0/23 - 2.1

UPSTREAMS: * AS100 =) @ 100Mbs 192.168.0.0/23 - 100,2,1
AS 3: 200Mbs | 1 0% « AS100 = (@) 100Mbs 192.168.2.0/23 - 2,100,4,3,1

DOWNSTREAMS: NONE *

AS20 = (© 100Mbs

G g,

7 -

— m— 192.168.0.0/23 - 2,1
192.168.0.0/23 - 20,2,1
192.168.2.0/23 - 4,3.1

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

192.168.2.0/23 - 100.4.3.1 A AS-100
192.168.0.0/23 - 1 |

© 192.168.0.1
PO 192.168.2.1



2‘ ALOO Unicast Reverse Pth Forwarding

ASN: 1
CIDR: 192.168.0.0/22 STREAMS 192.168.0.0123 - 2.1
UPSTREAMS: « AS100 =) © 100Mbs 192.168.0.0/23 - 100,2,1
AS 3: 200Mbs | 1 0% . pe100 ':3: & 100Mbs 192.168.2.0/23 - 2,100,4,3,1
DOWNSTREAMS: NONE « AS20 = () 100Mbs
_ =P As2 i
— =
- -
- _— o gy, — — ” -

192.168.0.0/23 - 2,1
192.168.0.0/23 - 20,2,1
192.168.2.0/23 - 4,3.1

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

192.168.2.0/23 - 100.4.3.1 A AS-100
192.168.0.0/23 - 1 |

© 192.168.0.1
PO 192.168.2.1
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TELECOM
ASN: 1
CIDR: 192.168.0.0/22 STREAMS
UPSTREAMS: * AS100 —) (© 100Mbs
AS 2: 200Mbs | ) 100% * AS20 =) (© 100Mbs
AS 3: 200Mbs | ] 0% * AS100 =) ) 100Mbs
DOWNSTREAMS: NONE x

YOU SHALL

AS20 = (© 100Mbs

 NOTPASS

AS 3

© 192.168.0.1

© 192.168.2.1

Unicast Reverse Path Forwardinc

192.168.0.0/23 - 2,1
192.168.0.0/23 - 100,2,1
192.168.2.0/23 - 100.4.3.1

192.168.2.0/23 - 2,100,4,3,1

~ o 192.168.0.0/23 - 2.1
192.168.0.0/23 - 20,2,1
~ 192.168.2.0/23 - 4,3,1
\
~
~

192.168.2.0/23 - 100.4.3.1 A AS-100
192.168.0.0/23 - 1 ~
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- BGP Communities
e NO-EXPORT(padrao)




2‘ ALOO Unicast Reverse Pth Forwarding

ASN: 1

CIDR: 192.168.0.0/22 STREAMS 192.168.0.0/23 - 2.1

UPSTREAMS: AS100 = @ 100Mbs 192.168.0.0/23 - 100,2,1
AS 2: 200Mbs | ] 100% AS20 > ) 100Mbs 192.168.2.0/23 - 100.4,3.1
AS 3: 200Mbs | 1 100% AS100 = (3 100Mbs 192.168.2.0/23 - 2,100,4,3,1

DOWNSTREAMS: NONE AS20 =) (© 100Mbs

AS ZQ&

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

%}
@ 192.168.0.0/23 - 2,1
«91'/' 192.168.0.0/23 - 20,2,1
@ 192.168.2.0/23 - 4.3.1
® 192.168.2.0/23 - 100,4,3,1 AS-100

192.168.0.0/23 - 2,1 i\i

© 192.168.0.1
I© 192.168.2.1




2‘ ALOO Unicast Reverse Pth Forwarding

ASN: 1

CIDR: 192.168.0.0/22 STREAMS 192.168.0.0/23 - 2.1
UPSTREAMS: AS100 = @ 100Mbs 192.168.0.0/23 - 100,2,1
AS 2: 200Mbs | ] 100% AS20 > ) 100Mbs 192.168.2.0/23 - 100.4,3.1

AS 3: 200Mbs | ] 100% AS100 = () 100Mbs 21082078 2100450
DOWNSTREAMS: NONE AS20 =) © 100Mbs
AS 20 ﬁ
o2

680, 192.168.0.0/23 - 2.1
\/ﬁ 192.168.0.0/23 - 20,2,1

@ 192.168.2.0/23 - 4,3,1

192.168.2.0/23 - 100,4,3,1 AS-100
192.168.0.0/23 - 2,1

R. Ministro Salgado Fiho, 78 1" andar -Farol - Maceid/AL - CEP $7055-140 - 822123.3500 waww.aloo.com.p
B
°

©0

© 192.168.0.1

I© 192.168.2.1




2‘ ALOO Unicast Reverse Pth Forwarding

ASN: 1

CIDR: 192.168.0.0/22 STREAMS 192.168.0.0123 - 2.1

UPSTREAMS: AS100 = © 100Mbs 192.168.0.0/23 - 100,2,1
AS 3: 200Mbs | ' 100% o100 ':3: & 100Mbs 192.168.2.0/23 - 2,100,4,3,1

DOWNSTREAMS: NONE AS20 =) © 100Mbs

AS ZQ&
<€ ,

192.168.0.0/23 - 2,1
192.168.0.0/23 - 20,2,1
@ . 192.168.2.0/23 - 4,3,1

192.168.2.0/23 - 100,4,3,1 AS-100
192.168.0.0/23 - 2,1

© 192.168.0.1 - w
PO 192.168.2.1

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

©0




2‘ ALOO Unicast Reverse Pth Forwarding

ASN: 1
CIDR: 192.168.0.0/22 STREAMS 192.168.0.0/23 - 2.1
UPSTREAMS: * AS100 =) @ 100Mbs 192.168.0.0/23 - 100,2,1
AS 2: 200Mbs | ] 100% « AS20 = ()100Mbs 192.168.2.0/23 - 100.4.3.1
AS 3: 200Mbs | 1 100% « AS100 = () 100Mbs 192.168.2.0/23 - 2,100,4,3,1
DOWNSTREAMS: NONE * AS20 [ (@ 100Mbs
_ - > AS 20 ﬁ
— | |
—_ -
- - - -

192.168.0.0/23 - 2,1
192.168.0.0/23 - 20,2,1
192.168.2.0/23 - 4,3.1

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

192.168.2.0/23 - 100,4,3,1 \‘ AS-100

192.168.0.0/23 - 2,1 ~ i\i

I© 192.168.2.1




2‘ ALOO Unicast Reverse Pth Forwarding

ASN: 1
CIDR: 192.168.0.0/22 STREAMS 192.168.0.0123 - 2.1
UPSTREAMS: « AS100 =) © 100Mbs 192.168.0.0/23 - 100,2,1
AS 3: 200Mbs | ' 100% . pe100 ':3: & 100Mbs 192.168.2.0/23 - 2,100,4,3,1
DOWNSTREAMS: NONE « AS20 = () 100Mbs
_ =P As2 i
— =
- -
- _— o gy, — — ” -

— m— 192.168.0.0/23 - 2,1
192.168.0.0/23 - 20,2,1
192.168.2.0/23 - 4,3.1

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

192.168.2.0/23 - 100,4,3,1 \‘ AS-100

192.168.0.0/23 - 2,1 ~ ‘i

© 192.168.0.1

PO 192.168.2.1




2‘ ALOO Unicast Reverse Pth Forwarding

.. CIDR: 192.168.0.0/22 STREAMS 192.168.0.0/23 - 2.1
§ UPSTREAMS: . * AS100 > (© 100Mbs 192.168.0.0/23 - 100,2,1
g  AS3:200Mbs | | 100% * AS100 =) (© 100Mbs 168.2.0/23 - 2,1004,3,
= DOWNSTREAMS: NONE * AS20 = (2 100Mbs
= _—
= 7 7 iy
= Vs -
= / - = - 192.168.0.0/23 - 2,1
= / - 192.168.0.0/23 - 20,2,1
= 192.168.2.0/23 - 4,3,1
= I
= 192.168.2.0/23 - 100,4,3,1
@ 192.168.0.0/23 - 2.1

© 192.168.0.1
I© 192.168.2.1



2‘ ALOO Unicast Reverse Pth Forwarding

CIDR: 192.168.0.0/22 STREAMS 192.168.0.0123 - 2.1
UPSTREAMS: « AS100 =) © 100Mbs 192.168.0.0/23 - 100,2,1
AS 3: 200Mbs | ' 100% . pe100 ':3: & 100Mbs 192.168.2.0/23 - 2,100,4,3,1
DOWNSTREAMS: NONE « AS20 = () 100Mbs
_ =P As2 i
— =
- -
- _— o gy, — — ” -

— m— 192.168.0.0/23 - 2,1
192.168.0.0/23 - 20,2,1
192.168.2.0/23 - 4,3.1

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

192.168.2.0/23 - 100,4,3,1 \‘ AS-100

192.168.0.0/23 - 2,1 ~ ‘i

© 192.168.0.1

PO 192.168.2.1




P ALOO Unicast Reverse Pth Forwarding

CIDR: 192.168.0.0/22 STREAMS 192.168.0.0/23 - 2.1
UPSTREAMS: * AS100 => @100Mbs 192.168.0.0/23 - 100,2,1
AS 3: 200Mbs | | 100% * AS100 |:> @ 100Mbs 192.168.2.0/23 - 2,100,4,3,1
DOWNSTREAMS: NONE * AS20 |:> ©1OOMbS
~\P As 204
- - o — &
- - - \

— -
- -—-—— —”’ 4
-

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

. 1
— ) -
192.168.0.0/23 - 2,1
192.168.0.0/23 - 20,2,1
192.168.2.0/123 - 4.3.1
192.168.2.0/23 - 100,4,3,1 @5 \‘ AS-].OO '
192.168.0.0/23 - 2.1 ~ ﬁ I

PO 192.168.2.1
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Unicast Reverse Path Forwardinc

Um cenario mais
complexo...




P> ALOO

TELECOM
ASN: 8

CIDR: 172.16.0.0/22
UPSTREAMS:

AS 1: 200Mbs

AS 3: 200Mbs
DOWNSTREAMS: NONE

AS 20 4

RELACOES DE TRANSITO: &
=» AS 20: Tier 1, prové

transito internacional /

AS 100: Tier 2, prové

transito nacional + CDN @

AS 2,3,4,1: Tier 3 /
AS 8: Cliente Final

s T e )

Unicast Reverse Path Forwardinc

L

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r
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TELECOM

ASN: 8
CIDR: 172.16.0.0/22
UPSTREAMS:

AS 1: 200Mbs

AS 3: 200Mbs
DOWNSTREAMS: NONE

100.0.0.0/8 - 1,2,100
100.0.0.0/8 - 3,4,100
20.0.0.0/8 - 1.,2.20
20.0.0.0/8 - 3,4,100,20

U

nicast Reverse Pth Forwardino

172.16.0.0/22 - 2,1.8

172.16.0.0/22 - 100,2,1,8

172.16.0.0/22 - 2,1.8
172.16.0.0/22 - 4,3,8
172.16.0.0/22 - 20,2,1,8

172.16.0.0/22 - 1.8

AS-100

172.16.0.0/22
—




" ALOO Unicast Reverse Path Forwarding

ASN: 8

CIDR: 172.16.0.0/22

UPSTREAMS: 172.16.0.0/22 - 2,1.8
AS 1: 200Mbs 172.16.0.0/22 - 100,2,1,8
AS 3: 200Mbs

DOWNSTREAMS: NONE

100.0.0.0/8 - 1,2,100
100.0.0.0/8 - 3,4,100
20.0.0.0/8 - 1.,2.20
20.0.0.0/8 - 3,4,100,20

172.16.0.0/22 - 4,3,8
172.16.0.0/22 - 20,2,1,8

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

m 172.16.0.0/22
—



P ALOO Unicast Reverse Path Forwarding

ASN: 8
CIDR: 172.16.0.0/22 STREAMS
UPSTREAMS: 172.16.0.0/22 - 2,1.8
AS100 =) © 100Mbs
AS 1:200Mbs I 200% AS20 = (@ 100Mbs H2160.0722 - 100,248
AS 3: 200Mbs | ] 0% AS100 —) (©) 100Mbs
DOWNSTREAMS: NONE AS20 =) © 100Mbs

100.0.0.0/8 - 1,2,100
100.0.0.0/8 - 3,4,100 —

g - y
20.0.0.0/8 - 1,2.20 /7 172.16.0.0/22 - 2,1.8
20.0.0.0/8 - 3,4,100,20 / 172.16.0.0/22 - 4,3,8

172.16.0.0/22 - 20,2,1,8

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

L
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" ALOO Unicast Reverse Path Forwarding

ASN: 8
CIDR: 172.16.0.0/22 STREAMS
UPSTREAMS: 172.16.0.0/22 - 2,1.8
AS100 =) © 100Mbs
AS 1:200Mbs I 200% AS20 = (@ 100Mbs H2160.0722 - 100,248
AS 3: 200Mbs | ] 0% AS100 —) (©) 100Mbs
DOWNSTREAMS: NONE AS20 =) © 100Mbs

100.0.0.0/8 - 1,2,100
100.0.0.0/8 - 3,4,100 ——
9 - y N
20.0.0.0/8 - 1,2,20 7 172.16.0.0/22 - 2.1.8
20.0.0.0/8 - 3,4,100,20 / ‘ 172.16.0.0/22 - 4,3,8
/ 7 v W

172.16.0.0/22 - 20,2,1,8

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

172.16.0.0/22
—



" ALOO Unicast Reverse Path Forwarding

ASN: 8
CIDR: 172.16.0.0/22 STREAMS
UPSTREAMS: 172.16.0.0/22 - 2,1.8
AS100 =) © 100Mbs
AS 1:200Mbs I 200% AS20 = (@ 100Mbs H2160.0722 - 100,248
AS 3: 200Mbs | ] 0% AS100 —) (©) 100Mbs
DOWNSTREAMS: NONE AS20 =) © 100Mbs

100.0.0.0/8 - 1,2,100
100.0.0.0/8 - 3,4,100
20.0.0.0/8 - 1.,2.20
20.0.0.0/8 - 3,4,100,20

172.16.0.0/22 - 2,1.8
172.16.0.0/22 - 4,3,8
172.16.0.0/22 - 20,2,1,8

\
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172.16.0.0/22
—
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R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

TELECOM

ASN: 8
CIDR: 172.16.0.0/22
UPSTREAMS:

AS 1: 200Mbs

AS 3: 200Mbs
DOWNSTREAMS: NONE

100.0.0.0/8 - 1,2,100
100.0.0.0/8 - 3,4,100
20.0.0.0/8 - 1.,2.20
20.0.0.0/8 - 3,4,100,20

Unicast Reverse Pth Forwardino

STREAMS 172.16.0.0/22 - 2.1.8
AS100 =) (©) 100Mbs 172.16.0.0/22 - 100,4,3.8
AS20 —) © 100Mbs

AS100 —) © 100Mbs
AS20 =) © 100Mbs

172.16.0.0/22 - 2,1,8
172.16.0.0/22 - 4,3.8
172.16.0.0/22 - 20,2,1,8

1&'

AS-100

172.16.0.0/22 - 1.8
172.16.0.0/22 - 100,4,3,8

172.16.0.0/22
—
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Unicast Reverse Pth Forwardino

TELECOM
ASN: 8
8:13;;3&20.0/22 STREAMS 172.16.0.0/22 - 2.1.8
: AS100 —) © 100Mbs Py
AS 1: 200Mbs | | 100% 7920 X & 100Mbs 172.16.0.0/22 - 100,4,3,8
AS 3: 200Mbs | ] 100% AS100 =) () 100Mbs
DOWNSTREAMS: NONE AS20 =) (© 100Mbs
7
100.0.0.0/8 - 1.2,100 . //
U.U. - - - oy P,

100.0.0.0/8 - 3,4,100 7 _ - — ~ s e

20.0.0.0/8 - 1.2.20 !/ 7 " 172.16.0.0/22 - 2,1,8

20.0.0.0/8 - 3,4,100,20 / 172.16.0.0/22 - 4,3.8

/ ‘,‘ 172.16.0.0/22 - 20,2,1,8
71 7 .
- ”~ NS
7’ 2 )
N o -
~ -~
\ 4 AS-100
~ 172.16.0.0/22 - 1.8

172.16.0.0/22 - 100,4,3,8

Y N

-

o=
-
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Falha no aceso ao AS 3...




" ALOO Unicast Reverse Path Forwarding

TELECOM
ASN: 8
= S:ESF'QI':I:I;KI\%O.OIZZ SThoaMS 172.16.0.0/22 - 2.1.8
= : AS100 =) © 100Mbs 16.0.0/22 -
g AS 1: 200Mbs | ] 100% AS20 =) %100Mbs 172.16.0.0/22 - 100,4,3,8
% AS 3: 200Mbs | ] 100% AS100 |:> @ 100Mbs
= DOWNSTREAMS: NONE AS20 =) © 100Mbs
= -’
& /
= 100.0.0.0/8 - 1.2,100 ——— I, >
£ 100.0.0.0/8 - 3,4,100 VPRI 7 -
3 %i—go . /!l 7 " 172.16.0.0/22 - 2,1,8
= -0.0.0/8 - 3,4,100, / 172.16.0.0/22 - 4.3.8
= / PR 172.16.0.0/22 - 20,2,1,8
£ /1 7.9
s -~ ” NS
= - I~ 7/ ~
= ’ o o - - -
= ~T~C 4 AS-100
/ ~ = 172.16.0.0/22 - 1.8

172.16.0.0/22 - 100,4,3,8 \ &
-
-

-
S - ~

-

=

—



2‘ ALOO Unicast Reverse Path Forwarding

TELECOM

ASN: 8
CIDR: 172.16.0.0/22 STREAMS
UPSTREAMS: 172.16,0.0/22 - 2.1.8

A5 1: 200Mbs AS100 =) (©)100Mbs 172.16.0.0/22 - 100.4,3.8

AS20 => (© 100Mbs

AS 3: 200Mbs AS100 —» ©) 100Mbs

DOWNSTREAMS: NONE AS20 =) © 100Mbs

AS 20 ﬂ i

100.0.0.0/8 - 1,2,100
100.0.0.0/8 - 3,4,100

-

20.0.0.0/8 - 1.,2.20 172.16.0.0/22 - 2,1,8
20.0.0.0/8 - 3,4,100,20 172.16.0.0/122 - 4,.3,8

6 A172.16.0.0/2@ - 20,2,1,8

el

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

AS-100
172.16.0.0/22 - 1.8 ;
172.16.0.0/22 - 100,4,3,,8 Ll I

a 172.16.0.0/22
—




2‘ ALOO Unicast Reverse Path Forwarding

TELECOM

ASN: 8
CIDR: 172.16.0.0/22 STREAMS
UPSTREAMS: 172.16,0.0/22 - 2.1.8

A5 1: 200Mbs AS100 =) (©)100Mbs 172.16.0.0/22 - 100.4,3.8

AS20 => (© 100Mbs

AS 3: 200Mbs AS100 —» ©) 100Mbs

DOWNSTREAMS: NONE AS20 =) © 100Mbs

AS 20 ﬂ i

100.0.0.0/8 - 1,2,100
100.0.0.0/8 - 3,4,100

-

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

20.0.0.0/8 - 1.,2.20 172.16.0.0/122 - 2,1.,8
20.0.0.0/8 - 3,4,100,20
@ 172.16.0.0/22 - 20,2,1,8
AS-100
172.16.0.0/22 - 1.8

A
b
-
o
e
(=2
\ R
172.16.0.0/22
—_ Q\'1.'1«
A 1\6-“'
N



" ALOO Unicast Reverse Path Forwarding

TELECOM

ASN: 8
CIDR: 172.16.0.0/22 STREAMS
UPSTREAMS: 172.16,0.0/22 - 2.1.8

AS 1: 200Mbs AS100 =) (©)100Mbs 172.16.0.0/22 - 100.4,3.8

AS20 => (© 100Mbs

AS 3: 200Mbs AS100 —» ©) 100Mbs

DOWNSTREAMS: NONE AS20 = (© 100Mbs

AS 20 ﬁ

100.0.0.0/8 - 1,2,100
100.0.0.0/8 - 3,4,100

-

20.0.0.0/8 - 1.2.20 172.16.0.0/22 - 2.1.8
20.0.0.0/8 - 3,4,100,20 172.16.0.0/22 - 4,3,1,8
/ 172.16.0.0/22 4 20,2,1,8
<>
s
\«°®

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

172.16.0.0/22 - 1.8
172.16.0.0/22 - 100,4,3,1,8

2.16.0.0/22
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TELECOM

ASN: 8
CIDR: 172.16.0.0/22
UPSTREAMS:

AS 1: 200Mbs

AS 3: 200Mbs
DOWNSTREAMS: NONE

100.0.0.0/8 - 1,2,100
100.0.0.0/8 - 3,4,100
20.0.0.0/8 - 1.,2.20
20.0.0.0/8 - 3,4,100,20

Unicast Reverse Pth Forwardino

STREAMS
AS100 ) © 100Mbs
AS20 —) © 100Mbs
AS100 = (©) 100Mbs
AS20 =) © 100Mbs

172.16.0.0/22 - 2,1.8
172.16.0.0/22 - 100,4,3,8

172.16.0.0/22 - 1.8
172.16.0.0/22 - 100,4,3,1,8




" ALOO Unicast Reverse Path Forwarding

TELECOM
ASN: 8
E stﬁ.qlgf\ﬁgo'om STREAMS 172.16.0.0/22 - 2,18
- AS 1: 200M-bS B 200% AS100 => ©100Mbs 172.16.0.0/22 - 100,4,3,8
= - AS20 —) (© 100Mbs
= AS 3: 200Mbs | ] 0% AS100 =) (® 100Mbs
= DOWNSTREAMS: NONE AS20 —) (© 100Mbs
= -’
- 100.0.0.0/8 - 1.2,100 //
g .U.U. - - - oy — N
E 100.0.0.0/8 - 3,4,100 /v - :ﬁ - /, -
= 20.0.0.0/8 - 1.2.20 ! 7 > 172.16.0.0/22 - 2.1.8
= 20.0.0.0/8 - 3,4,100,20 / - 172.16.0.0/22 - 4,3,1,8
= / \\ 172.16.0.0/22-20,2,1,8
£ ’ 7
5 ~
= S S ~
£ N ~
£ N 4 “AS-100
172.16.0.0/22 - 1.8 ~
172.16.0.0/22 - 100,4,3,1,8




> ALOO Unicast Reverse Path Forwarding

TELECOM

Normalizacao do AS 3...
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2‘ ALOO Unicast Reverse Path Forwarding

CIDR: 172.16.0.0/22 STREAMS

UPSTREAMS: 172.16.0.0/22 - 2.1.8
AS 1: 200Mbs | ] 100% 22;80 gg %iggmg: 172.16.0.0/22 - 100,4,3,8
AS 3: 200Mbs | | 100% AS100 =) (© 100Mbs

DOWNSTREAMS: NONE AS20 = () 100Mbs

100.0.0.0/8 - 1,2,100
100.0.0.0/8 - 3,4,100
20.0.0.0/8 - 1.,2.20

172.16.0.0/22 - 2,1.8
20.0.0.0/8 - 3,4,100,20

172.16.0.0/22 - 4,3,1,8

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

172.16.0.0/22 - 1.8
172.16.0.0/22 - 100,4,3,1,8
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TELECOM
ASN: 8
CIDR: 172.16.0.0/22
UPSTREAMS:
AS 1: 200Mbs | ] 100%
AS 3: 200Mbs | ] 100%

DOWNSTREAMS: NONE

100.0.0.0/8 - 1,2,100
100.0.0.0/8 - 3,4,100
20.0.0.0/8 - 1.,2.20
20.0.0.0/8 - 3,4,100,20

Unicast Reverse Pth Forwardino

STREAMS

AS100 ) © 100Mbs
AS20 —) © 100Mbs
AS100 = (©) 100Mbs
AS20 =) © 100Mbs

172.16.0.0/22 - 2,1.8
172.16.0.0/22 - 100,4,3,8

172.16.0.0/22 - 2,1.8

172.16.0.0/22 4 20,2,1,8

172.16.0.0/22 - 1.8
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TELECOM

ASN: 8
CIDR: 172.16.0.0/22
UPSTREAMS:

AS 1: 200Mbs

AS 3: 200Mbs
DOWNSTREAMS: NONE

100.0.0.0/8 - 1,2,100
100.0.0.0/8 - 3,4,100
20.0.0.0/8 - 1.,2.20
20.0.0.0/8 - 3,4,100,20

Unicast Reverse Pth Forwardino

STREAMS

Cc 172.16.0.0/22 - 2,1.8
22;80 : %iggmgz 172.16.0.0/22 - 100,4,3,8

AS100 —) © 100Mbs
AS20 =) © 100Mbs

AS 20 ﬂ

172.16.0.0/22 - 2.1.8
172.16.0.0/22 - 4,3,8
e A172.16.0.0/2@ - 20,2,1,8

-

172.16.0.0/22 - 1.8
172.16.0.0/22 - 100,4,3,8

172.16.0.0/22
—
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TELECOM

ASN: 8
CIDR: 172.16.0.0/22
UPSTREAMS:

AS 1: 200Mbs

AS 3: 200Mbs
DOWNSTREAMS: NONE

100.0.0.0/8 - 1,2,100
100.0.0.0/8 - 3,4,100
20.0.0.0/8 - 1.,2.20
20.0.0.0/8 - 3,4,100,20

Unicast Reverse Pth Forwardino

STREAMS 172.16.0.0/22 - 2.1.8

22;30 = %iggmg: 172.16.0.0/22 - 100,4,3,8
AS100 —) (©) 100Mbs
AS20 =) (©100Mbs

172.16.0.0/22 - 2,1.8
172.16.0.0/22 - 4,3,8
@ 172.16.0.0/22 - 20,2,1,8
AS-100

172.16.0.0/22 - 1.8
172.16.0.0/22 - 100,4,3,8




" ALOO Unicast Reverse Path Forwarding

TELECOM
ASN: 8
E stﬁ.qlgf\ﬁgo'om STREAMS 172.16.0.0/22 - 2,18
- AS 1: 200M-bS B 200% AS100 => ©100Mbs 172.16.0.0/22 - 100,4,3,8
: - AS20 =) (©100Mbs
= AS 3: 200Mbs | ] 0% AS100 =) (® 100Mbs
~ DOWNSTREAMS: NONE AS20 =) (© 100Mbs
= -’
é 100.0.0.0/8 - 1,2,100 //
g .U.U. - - - oy — N
E 100.0.0.0/8 - 3,4,100 /v - :ﬁ - /, -
= 20.0.0.0/8 - 1.2.20 ! 7 > 172.16.0.0/22 - 2.1.8
‘*é 20.0.0.0/8 - 3,4,100,20 / - 172.16.0.0/22 - 4,3,8
— I \\ 172.16.0.0/22 - 20,2,1,8
£ ’ 7
5 ~
= S S ~
£ N ~
£ N 4 “AS-100
172.16.0.0/22 - 1,8 ~
172.16.0.0/22 - 100,4,3,1,8




2‘ ALOO Unicast Reverse Path Forwarding

celo/AL - CEP 57055140 - 82 2123.3500 waw.aloo.com.br

1x prepend...
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TELECOM

ASN: 8
CIDR: 172.16.0.0/22
UPSTREAMS:

AS 1: 200Mbs

AS 3: 200Mbs
DOWNSTREAMS: NONE

100.0.0.0/8 - 1,2,100
100.0.0.0/8 - 3,4,100
20.0.0.0/8 - 1.,2.20
20.0.0.0/8 - 3,4,100,20

PREPEND 1X

2
288 o
AL

77,

2

Unicast Reverse Pth Forwardino

STREAMS 172.16.0.0/22 - 2,1.8.8
AS100 =) (©) 100Mbs 172.16.0.0/22 - 100,4,3.8
AS20 —) (©)100Mbs

AS100 —) © 100Mbs
AS20 =) © 100Mbs

172.16.0.0/22 - 4,3.8
172.16.0.0/22 - 2,1,8,8
172.16.0.0/22 - 20,2,1,8,8

1&'

AS-100

172.16.0.0/22 - 1.8.8
172.16.0.0/22 - 100,4,3,8

172.16.0.0/22
—



" ALOO Unicast Reverse Path Forwarding

ASN: 8
CIDR: 172.16.0.0/22 STREAMS
UPSTREAMS: 172.16.0.0/22 - 2,1.8.8
AS100 100Mbs
AS 1: 200Mbs | | 100% AS20 =>|:> %100Mbs 172.16.0.0/22- 100438
AS 3: 200Mbs | ] 100% AS100 = @ 100Mbs
DOWNSTREAMS: NONE AS20 =) © 100Mbs

,— —\QAs204

/ -
100.0.0,0/8 - 1.2,100 ——— .7 Y L >
100.0.0.0/8 - 3,4,100 VAR r -
20.0.0.0/8 - 1,2.20 /!l 7 = — < 172.16.0.0/22 - 4.3.8
20.0.0.0/8 - 3,4,100,20 / 172.16.00/22 2188
I ‘, @ 172.16.0.0/22 - 20,2,1,8,8
PREPEND 1X 7/
NS

~
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L ~ /17
v 4
' 172.16.0.0/22 - 1,8.8

172.16.0.0/22 - 100,4,3,8

172.16.0.0/22
0\7‘?‘
60
'\1'7'«
- - -



> ALOO Unicast Reverse Path Forwarding

TELECOM

Falha entre AS 2 e AS 20
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" ALOO Unicast Reverse Path Forwarding

TELECOM
CIDR: 172.16.0.0/22 STREAMS
UPSTREAMS: 172.16.0.0/22 - 2,1.8.8
AS100 —p 100Mbs
AS 1: 200Mbs | | 100% AS20 :> %100Mbs 172.16.0.0/22 - 100,4,3,8
AS 3: 200Mbs | ] 100% AS100 = @ 100Mbs
DOWNSTREAMS: NONE AS20 —) ©) 100Mbs

20 ﬂ i
100.0.0.0/8 - 1.2.100 / -, .‘
.0.0.0/8 - —-— >
100.0.0.0/8 - 3,4,100 —— ‘r "
-

Ve
20.0.0.0/8 - 1,2.20 172.16.0.0/22 - 4.3.8
20.0.0.0/8 - 3,4,100,20 ! 7 -~
1! >
“’q

172.16.0.0/22 - 2,1,8,8

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

172.16.0.0/22 - 20,2,1,8,8
¥ 7
71! 7 - N S

- Iy V4 ~
’ e S —- - “z

AT~ 4 AS-100
/ ~ 172.16.0.0/22 - 1.8.8 \

172.16.0.0/22 - 100,4,3,8 \ &
-
-~

-

- -
o=

-




P> ALOO

TELECOM

CIDR: 172.16.0.0/22

UPSTREAMS:
AS 1: 200Mbs | ] 100%
AS 3: 200Mbs | ] 100%

DOWNSTREAMS: NONE

100.0.0.0/8 - 1,2,100
100.0.0.0/8 - 3,4,100
20.0.0.0/8 - 1.,2.20
20.0.0.0/8 - 3,4,100,20

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

Unicast Reverse Pth Forwardino

STREAMS
AS100 ) © 100Mbs
AS20 —) © 100Mbs
AS100 = (©) 100Mbs
AS20 =) © 100Mbs

1

@Qﬂo‘*‘“"'
172.16.0.0/22 - 2,1.8.8
172.16.0.0/22 *00,4,3,8

0 ﬁ i
o
172.16.0.0/22 - 4.3.8

172.16.0.0/22 - 2,1,8,8
172.16.0.0/22 - 20,2,1,8,8

-

R
«\*"@P
o

172.16.0.0/22 - 1.8.8
172.16.0.0/22 - 100,4,3,8




’0 ALOO Unicast Reverse Path Forwarding

CIDR: 172.16.0.0/22 STREAMS \CNARO‘\'A
UPSTREAMS: AS100 —) © 100Mbs 172.16.0.0/22 - 100438 &

AS 1: 200Mbs | ] 100% AS20 = (©100Mbs j

AS 3: 200Mbs | ] 100% AS100 =) (© 100Mbs
DOWNSTREAMS: NONE AS20 =) (© 100Mbs

100.0.0.0/8 - 1,2,100
100.0.0.0/8 - 3,4,100
20.0.0.0/8 - 1.,2.20
20.0.0.0/8 - 3,4,100,20

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

m 172.16.0.0/22 - 1.8.8

172.16.0.0/22 - 100,4,3,8

\/



" ALOO Unicast Reverse Path Forwarding

TELECOM
ASN: 8
CIDR: 172.16.0.0/22 STREAMS
UPSTREAMS: AS100 —) (©) 100Mbs 172.16.0.0/22 - 100.4,3.8
AS 1: 200Mbs [ ] 0% AS20 |:> @100Mbs
AS 3: 200Mbs I 200% AS100 =) () 100Mbs
DOWNSTREAMS: NONE AS20 =) (© 100Mbs

100.0.0.0/8 - 1,2,100
100.0.0.0/8 - 3,4,100 -

— L] , -—
20.0.0.0/8 - 1.2.20 / e
20.0.0.0/8 - 3,4,100,20 f—
/ (=
/ 2D 4
~

\
172.16.00/22 - 4.3\

{ .16.0.G422 - ,1,8,?

1

7 -

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

/
»,
I
| \7@100'
172.16.0.0/22 - 1.8.8
172.16.0.0/22 - 100,4,3,8 [\ ﬁ /
- - ~
/ /

v~




Unicast Reverse Path Forwardinc

- Normalizacao da falha...
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TELECOM

ASN: 8
CIDR: 172.16.0.0/22
UPSTREAMS:

AS 1: 200Mbs

AS 3: 200Mbs
DOWNSTREAMS: NONE

U

STREAMS

AS100 ) © 100Mbs
AS20 —) © 100Mbs
AS100 = (©) 100Mbs
AS20 =) © 100Mbs

nicast Reverse Pth Forwardino

172.16.0.0/22 - 100.4.,3.8 \

172.16.0.0/22 - 2,1,8,8¢::|NOVA ROTA

100.0.0.0/8 - 1,2,100
100.0.0.0/8 - 3,4,100
20.0.0.0/8 - 1.,2.20

20.0.0.0/8 - 3,4,100,20

AS ZOﬁ\

172.16.0.0/22 - 4,3.8
172.16.0.0/22 - 2,1,8,8

-

2
6 0 ‘g\'l '
w2

172.16.0.0/22 - 20,2,1,8,8
PREPEND 1X

}

112.15.0-0'7-7‘ A

——"———”f

AS-100

172.16.0.0/22 - 1.8.8
172.16.0.0/22 - 100,4,3,8
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TELECOM

ASN: 8
CIDR: 172.16.0.0/22
UPSTREAMS:

AS 1: 200Mbs

AS 3: 200Mbs
DOWNSTREAMS: NONE

100.0.0.0/8 - 1,2,100
100.0.0.0/8 - 3,4,100
20.0.0.0/8 - 1.,2.20
20.0.0.0/8 - 3,4,100,20

Unicast Reverse Pth Forwardino

STREAMS 172.16.0.0/22 - 100.4.3 84:“’> MaNeeE
22280 = %iggmg: 172.16.0.0/22 - 2,1,8,8 j
AS100 —) (©) 100Mbs

AS20 = (© 100Mbs

AS 20 ﬂ i

172.16.0.0/22 - 4,3.8
172.16.0.0/22 - 2,1,8,8
w 172.16.0.0/22 - 20,2,1,8,8
AS-100

-

172.16.0.0/22 - 1.8.8
172.16.0.0/22 - 100,4,3,8
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TELECOM

ASN: 8
CIDR: 172.16.0.0/22
UPSTREAMS:
AS 1: 200Mbs [ ] 0%

AS 3: 200Mbs I 200%
DOWNSTREAMS: NONE

100.0.0.0/8 - 1,2,100
100.0.0.0/8 - 3,4,100
20.0.0.0/8 - 1.,2.20
20.0.0.0/8 - 3,4,100,20

/

/7

-

Unicast Reverse Pth Forwardino

STREAMS 172.16.0.0/22 - 100,4,3 84:“’> MAVECE
AS100 —» (© 100Mbs 172.16.0.0/22 - 2,1,8,8

AS20 —) (© 100Mbs

AS100 —) (©) 100Mbs

AS20 = (© 100Mbs

_ p"

AS 20 ﬁ

\
172.16.00/22 - 4.3\

{ .16.0.G422 - ,1,8,?

1

7 -

/
»,
I
| \7@100'
172.16.0.0/22 - 1.8.8
172.16.0.0/22 - 100,4,3,8 [\ ﬁ /
- - ~
/ /

v~
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Unicast Reverse Path Forwardinc

Dificuldades permanecem...
Quanto mais “longe” mais dificll
controlar o “download”
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> ALOO

TELECOM

Unicast Reverse Path Forwardinc
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Unicast Reverse Path Forwardinc




2» ALOO Unicast Reverse Path Forwardino

TELECOM

> 172.16.0.0/122
o 172.16.0.0/123

SOI § (;éo q ue o  172.16.2.023

facilita sua

vida...
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20 ALOO Unicast Reverse Path Forwarding

TELECOM
ASN: 8
CIDR: 172.16.0.0/22 STREAMS
UPSTREAMS: AS100 —) ©) 100Mbs
AS 1: 200Mbs AS20 —) (©)100Mbs
AS 3: 200Mbs AS100 —» ©) 100Mbs
DOWNSTREAMS: NONE AS20 —) © 100Mbs

100.0.0.0/8 - 1,2,100
100.0.0.0/8 - 3,4,100
20.0.0.0/8 - 1.,2.20
20.0.0.0/8 - 3,4,100,20

172.16.0.0/23 - 2,1.8
172.16.0.0/23 - 100,4,3,8
172.16.2.0/23 - 100.4,3.8

172.16.2.0/23 - 2,100,4,3,8

-

172.16.0.0/23 - 2,1.8

172.16.0.0/23 - 20,2,1,8
172.16.2.0/123 - 4,3.8
172460022
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172.16.0.0/23 - 1.8
172.16.0.0/23 - 100,4,3,8
172.16.2.0/23 - 100.4.3.8

172.16.2.0/23 - 20,100,4,3,8

172.16.2.0/23
—



2‘ ALOO Unicast Reverse Path Forwarding

TELECOM
ASN: 8
CIDR: 172.16.0.0/22 STREAMS 172.16.0.0/23 - 2,1.8
UPSTREAMS: 172.16.0.0/23 - 100,4,3,8
AS100 —p 100Mbs
AS 1: 200Mbs | ] 100% AS20 A %100Mbs 172.16.2.0/23 - 100.4.3.8
AS 3: 200Mbs [ 1 0% 172.16.2.0/23 - 2,100,4,3,8
. 0 AS100 —) (©) 100Mbs
DOWNSTREAMS: NONE AS20 =) (© 100Mbs

AS 20 ﬂ i

"_5\ ‘/,/ -
A

100.0.0.0/8 - 1,2,100
100.0.0.0/8 - 3,4,100

20.0.0.0/8 - 1.,2.20 g
20.0.0.0/8 - 3,4,100,20 / 7

_ 172.16.0.0/23 - 2.1.8
/ - 172.16.0.0/23 - 20,2,1,8
/ P - @ \\ 172.16.2.0/23 -4.338

~
~

172.16.0.0/23 - 1.8 “AS-lOO
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172.16.0.0/23 - 100,4,3,8

172.16.2.0/23 - 100,4,3.8
172.16.2.0/23 - 20,100,4,3,8 &
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TELECOM

ASN: 8
CIDR: 172.16.0.0/22
UPSTREAMS:

AS 1: 200Mbs |

AS 3: 200Mbs |

DOWNSTREAMS: NONE

100.0.0.0/8 - 1,2,100
100.0.0.0/8 - 3,4,100
20.0.0.0/8 - 1.,2.20
20.0.0.0/8 - 3,4,100,20

0%

Unicast Reverse Pth Forwardino

STREAMS 172.16.0.0/23 - 2.1.8
172.16.0.0/23 - 100,4,3 8
| 100% 22;30 = ©iggmgs 172.16.2.0/23 - 100,4.3.8
= QO S 172.16.2.0/23 - 2,100,4,3.8

AS100 —) © 100Mbs
AS20 =) © 100Mbs

AS 20 ﬂ

= >
PR ~
172.16.0.0123 - 2,1.8
/ - i 172.16.0.0/23 - 20,2,1,8
/ % @ \\ 172.16.2.0123-438
6

17 ~
~

172.16.0.0/23 - 1.8 “AS-lOO
172.16.0.0/23 - 100,4,3,8

-

/

172.16.2.0/23 - 100.4.3.8 i‘\ﬁ
172.16.2.0/23 - 20,100,4,3,8
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TELECOM

ASN: 8
CIDR: 172.16.0.0/22
UPSTREAMS:

AS 1: 200Mbs |

AS 3: 200Mbs |

DOWNSTREAMS: NONE

100.0.0.0/8 - 1,2,100
100.0.0.0/8 - 3,4,100
20.0.0.0/8 - 1.,2.20
20.0.0.0/8 - 3,4,100,20

Unicast Reverse Pth Forwardino

STREAMS
. AS100 ) © 100Mbs
| 100% AS20 =) (©100Mbs
0%

AS100 —) © 100Mbs
AS20 =) © 100Mbs

172.16.0.0/123 - 2,1.8
172.16.0.0/23 - 100,4,3,8
172.16.2.0/23 - 100.4,3.8
172.16.2.0/23 - 2,100,4,3,8

, —
/7 - = - Y 172.16.0.0/23 - 2.1.8
/ --%
1’ -7 .

-~ /
172

172.16.0.0/23 - 20,2,1,8
@.‘ 172.16.2.0123 - 4,3.8
’\
%.0123 .18 NNS-100
172.16

.0/23 - 100,4,3,8

172.16.2.0/23 - 100,4.3.8 Nl T
172.16.2.0/23 - 20,100,4,3,8

172.16.2.0/23
—

; /] ,\cz,fl«'Q \
N




’0 ALOO Unicast Reverse Path Forwarding

ASN: 8
CIDR: 172.16.0.0/22 STREAMS 172.16.0.0/23 - 2,1.8
UPSTREAMS: 172.16.0.0/23 - 100,4,3,8
AS100 100Mbs
rsvame o S0 3 Qoo \ Mlszonman
AS 3: ZOOMbS 1 | 0% ASlOO :> ©1OOMbS . P et 1Ty

DOWNSTREAMS: NONE AS20 =) (© 100Mbs

AS 20 ﬂ

172.16.0.0/23 - 2,1.8
172.16.0.0/23 - 20,2,1,8
\\ 172.16.2.0/123 - 4,3.8

100.0.0.0/8 - 1,2,100
100.0.0.0/8 - 3,4,100
20.0.0.0/8 - 1.,2.20
20.0.0.0/8 - 3,4,100,20

-

~
~

172.16.0.0/23 - 1.8 ‘\As-loo
172.16.0.0/23 - 100.4,3.8

172.16.2.0/23 - 100.4.3.8 i‘\ﬁ
172.16.2.0/23 - 20,100,4,3,8
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Unicast Reverse Path Forwardinc

O QUE
FAZER
AGORA?
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Unicast Reverse Path Forwarding




2‘ ALOO Unicast Reverse Path Forwarding

TELECOM
ASN: 8
CIDR: 172.16.0.0/22 STREAMS 172.16.0.0/23 - 2.1.8
UPSTREAMS: 172.16.0.0/23 - 100,4,3,8
AS100 => 100Mbs
AS 1: 200Mbs | ] 100% AS20 :> %100Mb5 172.16.2.0/23 - 100.4.3.8
AS 3: 200Mbs | 1 0% 172.16.2.0/23 - 2,100,4,3,8
- 6 AS100 = © 100Mbs

DOWNSTREAMS: NONE AS20 —) ©) 100Mbs

100.0.0.0/8 - 1,2,100
100.0.0.0/8 - 3,4,100
20.0.0.0/8 - 1.,2.20
20.0.0.0/8 - 3,4,100,20

-

172.16.0.0/123 - 2.1.8
172.16.0.0/23 - 20,2,1,8
172.16.2.0/23 - 4.3.8
1&'

172.16.0.0/23 - 1.8
172.16.0.0/23 - 100,4,3,8
172.16.2.0/23 - 100.4.3.8
172.16.2.0/23 - 20,100,4,3,8
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172.16.2.0/23
B ——
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TELECOM
ASN: 8
CIDR: 172.16.0.0/22 STREAMS 172.16.0.0/23 - 2.1.8
UPSTREAMS: 172.16.0.0/23 - 100,4,3,8
AS100 => 100Mbs
AS 1: 200Mbs | ] 100% AS20 :> %100Mb5 172.16.2.0/23 - 100.4.3.8
AS 3: 200Mbs | 1 0% 172.16.2.0/23 - 2,100,4,3,8
- 6 AS100 = © 100Mbs

DOWNSTREAMS: NONE AS20 —) ©) 100Mbs

100.0.0.0/8 - 1,2,100

100.0.0.0/8 - 3,4,100
20.0.0.0/8 - 1.,2.20
20.0.0.0/8 - 3,4,100,20

-

172.16.0.0/123 - 2.1.8
172.16.0.0/23 - 20,2,1,8
172.16.2.0/23 - 4.3.8
1&'

172.16.0.0/23 - 1.8
172.16.0.0/23 - 100,4,3,8
172.16.2.0/23 - 100.4.3.8
172.16.2.0/23 - 20,100,4,3,8
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172.16.2.0/23
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20 ALOO Unicast Reverse Path Forwarding

TELECOM
ASN: 8
CIDR: 172.16.0.0/22 STREAMS
UPSTREAMS: AS100 —) (©) 100Mbs
AS 1: 200Mbs | | 100% AS20 =) (©100Mbs
AS 3: 200Mbs | ] 0% AS100 —) (©) 100Mbs
DOWNSTREAMS: NONE AS20 —) ©) 100Mbs

100.0.0.0/8 - 1,2,100
100.0.0.0/8 - 3,4,100

20.0.0.0/8 - 1.,2.20 g
20.0.0.0/8 - 3,4,100,20 / 7

172.16.0.0/23 - 2,1.8
172.16.0.0/23 - 100,4,3,8
172.16.2.0/23 - 100.4,3.8
172.16.2.0/23 - 2,100,4,3,8

172.16.0.0/23 - 2,1.8
172.16.0.0/23 - 20,2,1,8
172.16.2.0/23 - 4,.3.8
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172.16.0.0/23 - 1.8 “AS-lOO
172.16.0.0/23 - 100,4,3,8

172.16.2.0/23 - 100.4.3.8 &
172.16.2.0/23 - 20.100,4,3,8

172.16.2.0/23

—

25
1@"6}0\
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TELECOM

ASN: 8
CIDR: 172.16.0.0/22
UPSTREAMS:

AS 1: 200Mbs |

AS 3: 200Mbs |

DOWNSTREAMS: NONE

100.0.0.0/8 - 1,2,100
100.0.0.0/8 - 3,4,100
20.0.0.0/8 - 1.,2.20
20.0.0.0/8 - 3,4,100,20

0%

] 100%

Unicast Reverse Pth Forwardino

STREAMS 172.16.0.0/23 - 2,1.8

172.16.0.0/23 - 100.4,3,8
22280 = QO iggmgs 172.16.2.0/23 - 100,4,3.8
= Q0 s 172.16.2.0/23 - 2.100.4.3.8
AS100 —) © 100Mbs

AS20 = (© 100Mbs
AS 20 ﬂ
172.16.0.0/123 - 2,1,8

172.16.0.0/23 - 20,2,1,8
\\ 172.16.2.0/123 - 4,3.8

-

172

0/23-1.8 “AS-lOO
172.100.0/23 - 100,4,3,8 |

172.16.2.0/23 - 100.4.3.8 ﬁ
172.16.2.0/23 - 20,100,4,3,8

172.16.2.0/23
—_— o2
Aol
N
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Unicast Reverse Path Forwardinc

=> Alternativas
= BGP Communities
e NO-EXPORT(padrao)
e Numericas
O no-export
o 1x prepend
o 2x prepend
o 3X prepend




» ALOO Unicast Reverse Path Forwarding

Politicas de Comunity do AS 2:

- 2:X
y Onde x = Vizinho

F Onde y = Acao
1 AS 20

2 AS 100

N Cerr

- 2:10 - Prefixo ndo sera anunciado para
0 no-export o0 AS 20

->  2:23 - Prefixo serd anunciado para o as
100 com 3 prepends

\
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1 1x prepend

2x prepend

3x prepend
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-> Obtendo o0 mesmo resultado com apenas
um prefixo anunciado




20 ALOO Unicast Reverse Path Forwarding

TELECOM

ASN: 8
CIDR: 172.16.0.0/22 STREAMS
UPSTREAMS: 172.16,0.0/22 - 2.1.8

AS 1: 200Mbs AS100 =) (©)100Mbs 172.16.0.0/22 - 100.4,3.8

AS20 => (© 100Mbs

AS 3: 200Mbs AS100 —» ©) 100Mbs

DOWNSTREAMS: NONE AS20 = (© 100Mbs

100.0.0.0/8 - 1,2,100
100.0.0.0/8 - 3,4,100
20.0.0.0/8 - 1.,2.20
20.0.0.0/8 - 3,4,100,20

172.16.0.0/22 - 4,3.8
172.16.0.0/22 - 2,2,2,2,1,8

o0

. '6.2. -
Re;
A6
172.16.0.0/22 - 1.8
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172.16.0.0/22
— 609\’23'
a2



P> ALOO

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

Unicast Reverse Pth Forwardino

TELECOM
CIDR: 172.16.0.0/22 STREAMS
UPSTREAMS: 172.16.0.0/22 - 2,1.8
AS100 —p 100Mbs
AS 1: 200Mbs | | 100% AS20 :> %100Mbs 172.16.0.0/22 - 100,4,3,8
AS 3: 200Mbs | ] 100% AS100 = @ 100Mbs

DOWNSTREAMS: NONE

100.0.0.0/8 - 1,2,100
100.0.0.0/8 - 3,4,100
20.0.0.0/8 - 1.,2.20
20.0.0.0/8 - 3,4,100,20

~ L
\

-~

AS20 = (© 100Mbs

,— —\QAs204
, o

/7 172.16.0.0/22 - 4.3 .8
24 p‘ 172.16.0.0122 - 2,2,2,2,1,8
7
/71! 7 -
7
-

172.16.0.0/22 - 1.8 \
-~
-



> ALOO Unicast Reverse Path Forwarding

TELECOM

\

=> Eventuais mudancas na
topologia nao mudarao mal
fluxo

=> Novas convergéncias semy
pelo mesmo caminho
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» ALOO Unicast Reverse Path Forwarding

\

=> As possibilidades de
engenharia de trafego com
community s&o incontaveis
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Unicast Reverse Path Forwardinc

PERFEITO.




> ALOO

TELECOM

\
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8. Consideracdes Finais
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-> Roteamento assimeétrico
e UIltimo recurso
e “Assimetria controlada”




> ALOO Consideracoes Finais

\

- Roteamento assimeétrico
e Ultimo recurso
e “Assimetria controlada”
-> Nao podes definir o “local preference” do
teu vizinho

=
=
S
=
=
=
=
=
—
=
e
=~
—
=
=
=
=
=
=
=
=]
&=
—
=
=
=
=
=
=
=
S
=
=
=
=
oo
=
=
=
=
=
=
=
=
=
<3
=
=
=
P




> ALOO Consideracoes Finais

\

\Z

Roteamento assimetrico

e Ultimo recurso

e “Assimetria controlada”
Nao podes definir o “local preference” do
teu vizinho
Looking Glasses para provedores de
transito IP

e Opcional ou essencial?
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=> Politicas de community
e Opcional ou essencial?
e Claras e publicas
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TELECOM

PRINCIPAIS POLITICAS DA ALOO TELECOM PARA EXPORT

NO-EXPORT | Agao padrao

Unicast Reverse Path Forwarding

61568:0 NO-EXPORT Transitos - Anuncia prefixo apenas para clientes

61568:10 NO-EXPORT GVT - Nao anuncia o prefixo para transito GVT

61568:11 1x-PREPEND GVT- Insere 1x prepend na exportacado para GVT

61568:12 2x-PREPEND GVT- Insere 2x prepend na exportacao para GVT

61568:13 3x-PREPEND GVT- Insere 3x prepend na exportagao para GVT

61568:20 NO-EXPORT Level 3 - Ndo anuncia o prefixo para transito Level 3
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61568:21 1x-PREPEND Level 3 - Insere 1x prepend na exportacao para Level 3

61568:22 2x-PREPEND Level 3 - Insere 2x prepend na exportagao para Level 3

61568:23 3x-PREPEND Level 3 - Insere 3x prepend na exportagéo para Level 3
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TELECOM

PRINCIPAIS POLITICAS DA ALOO TELECOM PARA EXPORT

61568:30 NO-EXPORT Globenet - Nao anuncia o prefixo para transito Globenet

61568:31 1x-PREPEND Globenet - Insere 1x prepend na exportacao para Globenet

61568:32 2x-PREPEND Globenet - Insere 2x prepend na exportagado para Globenet

61568:33 3x-PREPEND Globenet - Insere 3x prepend na exportagado para Globenet

61568:40 NO-EXPORT NTT - Nao anuncia o prefixo para transito NTT

61568:41 1x-PREPEND NTT - Insere 1x prepend na exportacao para NTT

61568:42 2x-PREPEND NTT - Insere 2x prepend na exportacao para NTT
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61568:43 3x-PREPEND NTT - Insere 3x prepend na exportacao para NTT

61568:110 NO-EXPORT PTT-SP - Nao anuncia o prefixo para o ATM SP

61568:111 1x-PREPEND PTT-SP - Insere 1x prepend na exportagao para o ATM SP

61568:112 2x-PREPEND PTT-SP - Insere 2x prepend na exportagcao para o ATM SP

61568:113 3x-PREPEND PTT-SP - Insere 3x prepend na exportagcao para o ATM SP
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=> Lista completa em:
www.alootelecom.com.br/bgp




> ALOO Consideracoes Finais

\

=> Politicas de community
e Opcional ou essencial?
e Claras e publicas
= Communities em prefixos de cliente
e Nao devem ser removidas!
e Respeito as communities
reservadas

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r




> ALOO Consideracoes Finais

\

=> Politicas de community
e Opcional ou essencial?
e Claras e publicas
= Communities em prefixos de cliente
e Nao devem ser removidas!
e Respeito as communities
reservadas
=> ASN de 32 bits e 0 padrao Xxxxx:yyyyy
e Alguma esperanca?
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Perguntas, criticas e
sugestoes:

P» rinaldo.vaz@alootelecom.com.br

™ rinaldopvaz@gmail.com

W @rinaldo_vaz

W http://br.linkedin.com/pub/rinaldo-vaz/33/762/b4
Ei facebook.com/groups/bgp.mpls
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Versao online
https:/ldocs.google.com/presentation/d/1htUkeXuct6 Etu8qG-7IjMFB-W_9BVChTQqgWr8Aafnbc/pub?

start=false&loop=false&delayms=5000



http://br.linkedin.com/pub/rinaldo-vaz/33/762/b4
http://br.linkedin.com/pub/rinaldo-vaz/33/762/b4
http://facebook.com/groups/bgp.mpls
http://facebook.com/groups/bgp.mpls
https://docs.google.com/presentation/d/1htUkeXuct6Etu8qG-7IjMFB-W_9BVChTQqWr8Aafnbc/pub?start=false&loop=false&delayms=5000
https://docs.google.com/presentation/d/1htUkeXuct6Etu8qG-7IjMFB-W_9BVChTQqWr8Aafnbc/pub?start=false&loop=false&delayms=5000
https://docs.google.com/presentation/d/1htUkeXuct6Etu8qG-7IjMFB-W_9BVChTQqWr8Aafnbc/pub?start=false&loop=false&delayms=5000
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=>Qual a quantidade ideal de saidas de transito IP?




> ALOO Consideracoes Finais

\

=>Qual a quantidade ideal de saidas de transito IP?

=>Links unicamente backup ou soma?
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> ALOO Consideracoes Finais
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=>Qual a quantidade ideal de saidas de transito IP?
=>Links unicamente backup ou soma?

->De quem contratar?
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> ALOO Consideracoes Finais

\

=>Qual a quantidade ideal de saidas de transito IP?
=>Links unicamente backup ou soma?

->De quem contratar?

R. Minisro Salgado Fiho, 78 1" andar - Farol - Macelo/AL - CEP S7055-140 - §22123.3500 wasw.aloo.com.r

—>Melhor preco = melhor negdcio?
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Muito Obrigado!
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