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Video-Difusao sobre Multicast IPv6

Enquadramento

Projecto IPvV6@ESTG-Leiria

IPV6@ESTG-Leiria

Multicast.IPv6 @ESTG-Leiria

VoIP.IPv6@ESTG-Leiria

Mobilidade.IPv6@ESTG-Leiria

Objectivos

Estudo e experimentacao das tecnologias

envolvidas

Definicao e realizacao de cenarios

Testes entre a ESTG e a FCCN
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STG Video-Difusdo sobre Multicast IPv6

Enquadramento
Redes Multicast IPv6
M6Bone: Multicast IPv6 e
Backbone

Rede de testes IPv6 multicast
(2001)

FTNTHD ++
L i

—
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S TG Video-Difusao sobre Multicast IPv6

Enquadramento

Redes Multicast IPv6

M6Bone: Multicast IPv6
Ba Ckbon e Topologia Basica da Rede da ESTG-Leiria

FCCN

Rede de testes IPv6 multicast
(2001)

Rede IPv4 Rede Multicast IPv6 (nativa)

E STG . Le i r i a O Eth0/0 U EthO/1 Eth0/0

Router de Acesso Router de testes disponivel na plataforma
ESTG
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Multicast IPv6

Unicast vs Multicast

Modelos de Distribuicao
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Multicast IPv6

ASM - Any-Source Multicast

Modelo multicast tradicional (RFC 1112)
Steve Deering, Phd thesis - 1989

Localizador de Recursos de Midia (MRL)
|70pen: Iudp:,l',l'@[FFlEu::Eu] j

SSM - Source-Specific Multicast
Multicast Inter-Dominio (RFC 3569)

Media Resource Locator (MRL)
Open: [udp://[2001.d:: 2} @[ff36::6] v
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Core Source-Based Trees
(@ve  (semelhante ao Unicast)

@

Trés ‘saltos’
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Enderecamento

Basico (RFC 3513)

I 8 [ 4 1 4 | 112 biks |

- - e +

111111111 [ flgs|lscop | group ID |

- e +
B 3

4 bits para flags,
T=0 endereco atribuido pela IANA (FF01::2)
T=1 endereco temporario (FF1e::1:2)

Utilizado para Inter-Dominios

Unicast-Based Multicast Address (RFC 3306) - [FF3x/12]
Embedded RP (RFC 3956) - [FF7x/12]
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Protocolos Multicast IPv6

PC 2

Gestao de grupos
Encaminhamento Multicast

Multicast na Internet
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Protocolos Multicast IPv6

Gestao de Grupos
MLDv1

Semelhante ao IGMPv2
Localizador de Recursos de Midia (MRL)
Apenas suporta o modelo ASM | ... [cwierriea

MLDv2
Semelhante ao IGMPv3
Media Resource Locator (MBL)
Suporta ASM e SSM Open: |udp://[2001:d::2|@[ff36::6]

Apenas esta disponivel no Linux e derivados.
O Windows Vista ira suportar o MLDv2

Projecto Il EIC — Leiria 24 de Fevereiro de 2006 13



Video-Difusao sobre Multicast IPv6

Protocolos Multicast IPv6

Encaminhamento Multicast

PIM — ‘Protocol Independent Multicast’

Usa as rotas apreendidas pelos protocolos unicast ->
‘Protocol Independent

Existem 4 versOes, mas para IPv6 apenas sao
usadas duas delas:

SM & SSM Localizador de Recursos de Midia (MRL)
DM - ‘PIM-DM is dead’ R reris:s]

n . 3 Media Resource Locator (MRL)
BI_dIreCCIOnaI - On/y draft Open: [udp:."f[ZDDL:d:'Eh-:é‘ [ff36::6]
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STG Video-Difusdo sobre Multicast IPv6

Protocolos Multicast IPv6

Multicast na Internet (ESTG, FCCN e M6Bone)

ESTG - Leira
PIM
Joins & Prunes Messages

RENATER

[ ]
P Y
Multiprotocol BGP
(M6Bone) Joins & Prunes Messages

Multiprotocol BGP
Joins & Prunes Messages

‘‘‘‘‘‘‘‘‘‘
.............

............
Ve
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Implementacao e Testes

Multicast |IPv4

Multicast IPv6, PIM — SM
Multicast IPv6, Embedded RP
Multicast IPv6, PIM — SSM

Tunel com a FCCN/M6Bone
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Implementacao e Testes

Modelo ASM

Foram encontrados bugs na aplicacao...

RP
192.168.0/ 24 192.168.1/24 192.168.2 /24 192.168.3 /24
% @ﬁ@ @ @(ﬁ@ @

=10/

Arquivo  Wisdo Configuragdes  Audio WdeolNavega;ﬁn Ajuda

=||| l|l« “ " »IlEE

J

\\\ X | | | \(_/ | | | \(_/' | | | . \(_/'
| | | | | |
S o w
Router 1 Router 2 Router 3
Servidor Eth 0 Eth 1 Eth 0 Eth 1 Eth 1

-_‘I;-\ E/'I ',.'1 ;
% 3 /
%100 |udpiji@239.1.1,239

r Ordenar  Selegdo  View items

e L8 | Procurar I
=l | Geral
% udp://@239.1.1.239

Gerencial
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IIIIII

Implementacao e Testes

Multicast |IPv4

Multicast IPv6, Embedded RP
Multicast IPv6, PIM — SSM

Tunel com a FCCN/M6Bone
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E S TG Video-Difusao sobre Multicast IPv6

Implementacao e Testes

Realizados 3 cenarios: 1 nativo, IPv6-1Pv6 e um outro IPv6-Pv4

O cenario nativo foi o primeiro a ser realizado

m - - —— Q: -

IPv6 Multicast

RP Address 2001:CCC::2 | N
i | W
! | |
RP -> Fast 0/1 R |
|II 'J_: |III |
b B E
2001:AAA:: /32 2001:BBB:: / 32 2001:CCC:: /32 2001:DDD:: / 32 . s \ l
% el | [ 3
o 90O o © @
e 00 x
NP \ LY ~ \ L& Lista CEXEE et =101 x|
= Tl b ] Frocurar |
Servidor Fast0/0 Router 1 Fast0/1 Fast0/0 Router 2 Fast0/1 Fast/1 Router 3 Fast0/ 0

Cliente B |4 Geral
@ udp://@[FF16::6]
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Video-Difusao sobre Multicast IPv6

Implementacao e Testes

Cenario multlcas’r ID\/R cenhra IPuA |

RP -> Fast 0/0

R1
(FCCN)

Videolan
[ ImmsH

[v|rTP

Address

[FF16::6]

IQICE%*
= Generilc Routing Encapsu ation [IPVG

+ Flags and wersion: 0000

Protocal Type: IPve (OxBadd)

@ | InTernet Protocal Version &

: version: &

Traffic class: 0x00
Flowlabel: 0x00000

Payload Tength: 1338

Mext header: UDP (Ox11)

Hop Timit: 8

Source address: 2001:33aza: 2
Cestination address: €££1&6..8

T llemm et Sme am l'ilqn'l'nrnwj Tre~ Feet s

))

R2
(FCCN-Edge)

R3
(ESTG-CI)
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Fas0/0 2001:E::4 /64
Ser0/0 2001:D::4 /64

MuTticast

Localizador de Recursos de Midia (MRL)
Open: | udp:/f@(Ff16::6]
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S TG Video-Difusao sobre Multicast IPv6

Implementacao e Testes

Tunel IPv6 multicast sobre IPv4 unicast

I IPv4 Unicast I
IPv6 Multicast IPv6 Multicast
Fas0/0 2001:AAAA::1 /64 Fas0/0 2001:E::4 /64
200.200.2.1 255.255.255.0 193.137.1.4 255.255.255.0
Fas0/1 200.200.1.1 255.255.255.0 Fas0/1 200.200.1.4 255.255.255.0

RP -> Fast 0/0

d “;’,/’)}/////

2001:AAAA::2 /64 R1 e R4 2001E::2 /64
200.200.2.2 255.255.255.0 (FCCN) Tanel IPv6 Multicast (LCA) 193.137.1.4 255.255.255.0
sobre IPv4
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IIIIII

Implementacao e Testes

Multicast |IPv4
Multicast IPv6, PIM — SM

Multicast IPv6, PIM — SSM

Tunel com a FCCN/M6Bone

Projecto Il EIC — Leiria 24 de Fevereiro de 2006
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=STG Video-Difusdo sobre Multicast IPv6

Implementacao e Testes

Foram realizados 2 cenarios, 1 nativo e outro por tunel

Os equipamentos tém problemas com Embedded RP

|[dentificados 2 bugs no equipamento, ‘System received a SegV

-l J
exceptlon | G100 |dpaf @IFF76: 140:2001 :AAABEEF:FEED:
Embedded RP 4 Lista de reproducdo - |EI|
Gerenciar  Ordenar  Selecdo  View ikems
IPv6 Multicast
N | I Pracurar I
RP Address 2001:AAA:BEEF:FEED::1
El | Geral
P R % udp://@[FF76:140:2001:AAABEEF-FEED::4321]
2001:AAA: / 3 2001:BBB:: / 32 2001:CCC:: /32 2001:DDD:: / 32
i © (0 o oY
¢ | | | ( | | | ( ) @ :
1 1 1 1 \
Fast0/0 Router 1 Fasto/1 Fast0/0 Router2 Fast /1 Fast0/1 Router 3 Frasto/0 :
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S TG Video-Difusao sobre Multicast IPv6

Implementacao e Testes

Apenas é necessario configurar um unico eq. como RP

Embedded RP

IPv6 Multicast IPv6 Unicast IPv6 Multicast

RP -> Fast 0/0

Tuanel IPv6 Multicast sobre IPv6

(A

2001:AAAA::2 /64  Rsource

(FCCN)

Fa0/0 2001:AAAA::1 /64
Ser0/1 2001:A::2 /64

R2 T R3
(FCCN-Edge) (ESTG-CI)

Projecto Il EIC — Leiria 24 de Fevereiro de 2006
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Video-Difusao sobre Multicast IPv6

Implementacao e Testes

Mu
Mu
Mu

ticast
ticast

ticast

Pv4
Pve, PIM — SM
Pve, Embedded RP

Tunel com a FCCN/M6Bone
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Video-Difusao sobre Multicast IPv6

Implementacao e Testes

Cenario Multicast IPv6 sobre IPv6 unicast (ndo ha RP)

&
o

Playlist

Manage 5Sort Selection View item

=
Lt

-

[—

= General A

-
W udp:{2001:e::3] @ [ff36::6] <@

2001:AAAA::2 /64 Rsource

Playlist

Manage 5ort Selection View iten

L
ne

e

&= General

& pdp {20008 2@ [W36::6]

Fa0/0 2001:AAAA::1 /64
Ser0/1 2001:A::2 /64

IPv6 Unicast IPv6 Multicast

Tunel IPv6 Multicast sobre IPv6

(LCA)

R2 R3
(FCCN-Edge) (ESTG-CI)

SN 7 1

¥ uop Endereso | [f36::6]
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IIIIII

Implementacao e Testes

Multicast |IPv4

Multicast IPv6, PIM — SM
Multicast IPv6, Embedded RP
Multicast IPv6, PIM — SSM
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STG Video-Difusdo sobre Multicast IPv6

Implementacao e Testes

Tunel com a FCCN/M6Bone

X~ Router Linux Router de Testes
/\/\F/ L (FCCN) (RuiB)

Tunnel 11 Tunnel 11 Eth0/1
2001:690:1FFF:1650::1 2001:690:1FFF:1650::2 2001:690:1FFF:1651::1 /64

q | ]
Rota Multicast 2001:690: 1FFF:1651 ::v> (l1 Rota Omiss&o Multicast Q =

2001:690:1FFF:1651::2 /64

lVﬁ

- X

;
&5

2001:690:1FFF:1610::2 /64

FCCN-Edge g Router de Acesso Router IPv6
ESTG (only)
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Conclusoes

Testes efectuados com sucesso na plataforma da
FCCN

Ligacao da ESTG a M6Bone

Estabelecimentos de contactos com a FCCN

Estudo de uma tecnologia extremamente
iInteressante

O modelo SSM ir4 tornar-se bastante importante,
particularmente para aplicacoes onde os
servidores de origem permanecam inalteraveis.

Projecto Il EIC — Leiria 24 de Fevereiro de 2006
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Trabalho Futuro

Testes e implementacao, www.mébone.net

Implementar o DBeacon na ESTG — medicao instantanea de
servidores multicast IPv6

MLD Proxy for mobile IPv6
IPv4-1Pv6 Multicast Gateway, Reflector
IPv6 multicast-IPv6 unicast

Programacao, http.//www.conferencexp.net/community/default.aspx
APl do ConferenceXP

Investigacao
Projectos de SSM em curso na UC
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Rui Bernardo
eic09272@student.estg.ipleiria.pt
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