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Resumo

Abelém, Antdnio Jorge Gomes. Stanton, Michael Anthony (Orientador).
Difusio Seletiva em Inter-Redes IP Baseadas em Redes Opticas. Rio de
Janeiro, 2003. 114p. Tese de Doutorado - Departamento de Informatica,
Pontificia Universidade Catdlica do Rio de Janeiro.

A difusdo seletiva e os recentes avangos na tecnologia de transmissdo
optica, mais especificamente na multiplexacdo por comprimento de onda
(“Wavelength Division Multiplexing-WDM”), aliados a consolidacao do IP como
protocolo dominante das redes convergentes, vém oferecendo novas perspectivas
para as futuras geragdes de inter-redes. Este trabalho faz uso da evolucao dessas
tecnologias para propor um conjunto de adaptagdes a difusdo seletiva, em especial
ao IP Multicast, denominado MIRROR (“Multicast IP para Redes baseadas em
Rajadas Opticas Rotuladas”). A proposta MIRROR sugere modificagdes e
adequagoes para tornar o [P Multicast menos complexo, mais escalavel em
relagdo ao numero de grupos ativos simultaneamente e mais adequado as redes
baseadas em comutagdo Optica. Basicamente, MIRROR revé a necessidade de
todos os roteadores ao longo da arvore de distribuicdo multiponto manterem
informacdes de estado relacionadas a esta, bem como sugere adequagdes na forma
como os caminhos multiponto sdo estabelecidos quando se emprega comutagdo
baseada em rotulos na difusdo seletiva. Para avaliar a proposta MIRROR,
investiu-se em duas frentes distintas, uma baseada na analise comparativa entre a
MIRROR e algumas alternativas ao IP Multicast apresentadas na literatura, e
outra baseada no desenvolvimento de um prototipo da proposta no simulador NS
(“Network Simulator”), com o intuito de referendar os resultados da analise
comparativa. Na andlise comparativa, confronta-se pardmetros como: requisitos
de informagbes de estado, custo com informagdes de controle, custo de
encaminhamento dos pacotes e custo da arvore de multiponto. O desenvolvimento
do prototipo envolveu a criacdo de uma nova estrutura de nd e a alteragdo de
modulos ja existentes no NS, para tornar possivel a simulacao de redes comutadas

por rajadas oOpticas rotuladas no contexto da difusdo seletiva.

Palavras-chave
Redes de alta velocidade, difusdo seletiva em redes Opticas, IP sobre WDM,
comutagdo de rajadas opticas (OBS), MPLS Generalizado (GMPLYS).
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Abstract

Abelém, Antdnio Jorge Gomes. Stanton, Michael Anthony (Advisor).
Multicast Communication in Optical IP Internetworks. Rio de Janeiro,
2003. 114p. PhD Thesis - Departamento de Informatica, Pontificia
Universidade Catoélica do Rio de Janeiro.

Multicast communication and recent advances in optical technology, most
specifically in Wavelength Division Multiplexing (WDM), allied with the
consolidation of IP as the dominant protocol of convergent networks, offer new
perspectives for the next generation Internet. This thesis utilises these
technologies to propose a set of adaptations, called MIRROR, to multicast
communication, specifically [P Multicast, in labelled burst-switched optical
networks. MIRROR proposes modifications to traditional IP Multicast in order to
improve its scalability as a function of the number of simultaneously active
groups, as well as making it more appropriate for use in optically switched
networks. Basically, MIRROR includes new proposals for handling state
information about the multicast distribution tree, as well as for the establishment
of label-based multicast paths. In order to evaluate this proposal, two approaches
are followed, one based on a comparative analysis between MIRROR and a
number of other alternatives to IP Multicast proposed in the literature, and the
other based on the implementation of a prototype in the simulation environment
provided by NS (Network Simulator). The comparative analysis evaluates such
parameters as: state requirement information, control overhead, packet processing
efficiency and tree cost. The prototype implementation implements a new node
structure and alters existing NS modules (OBS e MPLS), to make possible the

simulation of labelled burst-switched optical networks in the multicast context.

Keywords
High-speed networks, multicast in optical networks, IP over WDM, optical

burst switching (OBS), Generalised MPLS (GMPLYS).
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NMS NETWORK MANAGEMENT SYSTEM
NNI NETWORK NETWORK INTERFACE
NS NETWORK SIMULATOR
OADM OPTICAL ADD-DROP MULTIPLEXERS
OBS OPTICAL BURST SWITCHING
OIF OPTICAL INTERNETWORKING FORUM
OPS OPTICAL PACKET SWITCHING
OSPF OPEN SHORTEST PATH FIRST
OTPN OPTICAL TRANSPARENT PACKET NETWORK
0XC OPTICAL CROSSCONNECT
PFT PARTIAL FORWARDING TABLE
PGM PRETTY GOOD MULTICAST
PIM PROTOCOL INDEPENDENT MULTICAST

PPP POINT TO POINT PROTOCOL


DBD
PUC-Rio - Certificação Digital Nº 9824819/CA


PUC-Rio - Certificacdo Digital N° 9824819/CA

QoS
REUNITE
RFD
RLM
RP
RPF
RSVP
RWA
SDH
SLA
SM
SONET
SPE
SPT
SRM
SSM
TAG
TE
TTL
UNI
VINT
VPN
XCAST
WDM

QUALITY OF SERVICE

RECURSIVE UNICAST TREES
RESERVE A FIXED DURATION
RECEIVER-DRIVEN LAYER MULTICAST
RENDEZVOUS POINT

REVERSE PATH FORWARDING
RESOURCE RESERVATION PROTOCOL
ROUTING AND WAVELENGTH ASSIGNMENT
SYNCHRONOUS DIGITAL HIERARCHY
SERVICE LEVEL AGREEMENT

SIMPLE MULTICAST

SYNCHRONOUS OPTICAL NETWORK
SYNCHRONOUS PAYLOAD ENVELOPE
SHORTEST PATH TREE

SCALABLE RELIABLE MULTICAST
SOURCE SPECIFIC MULTICAST

TELL AND GO

TRAFFIC ENGINEERING

TiME To LIVE

USER NETWORK INTERFACE
VIRTUAL INTERNETWORK TESTBED
VIRTUAL PRIVATE NETWORK
EXPLICIT MULTICAST

WAVELENGTH DIVISION MULTIPLEXING
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