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Origens

® As LANSs surgiram como forma de
compartilhar recursos

® Na decada de 80.

® Foram projetadas para comunicacao em
um meio compartilhado

® Para distancias curtas.
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As redes segundo a escala

(Tanembaum)
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Redes Locais — O conceito

® Uma rede local (LAN) é uma rede que
conecta um conjunto de computadores

® De forma que essas maquinas consigam
comunicar-se diretamente umas com as
outras

® Sem a necessidade de um gateway

(Sidnie Feit)
Local Area High Speed Networks
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L ocal € um conceito ‘mutante’

® Antigamente, o conceito “Local” era mais
adequado

® Uma vez que as LANs ocupavam espacos
limitados,

® Por exemplo uma sala.
® Depois, foram se expandindo...
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Caracteristicas das LANs

(Periman)

® Meios compartilhados Interconnections
® Muita largura de banda

® Atraso pequeno / PDV / jitter

® Baixa taxa de erro (Bit Error Rate)

® Capacidade de broadcast

® Geograficamente limitadas

® Numero de estacoes limitadas

® Relagao de parceria entre as estagoes (em
oposicao a relacao mestre/escravo)

® Nao estao sujeitas as redes publicas (telecoms)
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Convergéncia

® Conforme as LANs foram aumentando as
distancias

® As WANSs foram aumentando suas
velocidades e bandas.

® A distincao entre uma e outra esta cada
vez menos clara.

LAN
Limited geographic area

Privately owned and controlled media

Plentiful, cheap bandwidth
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Taxas e distancias do Eth
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Evolucao das taxas - eth

Bandwidth Evolution
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Convergéncia?

Mbps

Distancia
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Padroes LANs
Grupo IEEE 802

Topic
~ Overview and architecture of LANs
Logical link control
Ethernet
Token bus (was briefly used in manufacturing plants)
| Token ring (IEM's entry into the LAN world)
" Dual queue dual bus (early metropolitan area network)

o]
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Technical advisory group on broadband technologies
Technical advisory group on fiber optic technologies
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Isochronous LANs (for real-time applications)
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- Virtual LANs and secunty
Wireless LANs
Demand priority (Hewlett-Packard's AnyLAN)
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Unlucky number. Nobody wanted it

Cable modems (defunct: an industry consortium got there first)
Personal area networks (Bluetooth)

Broadband wireless

Resiliemt packet ring
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® |EEE 802.1 Standards

® Standard Date Description

® 802.1b LAN/MAN Management

® 802.1D 1998, 2004 MAC Bridges

® 802.1e System Load Protocol

® 802.1f 1993 Common Definitions and Procedures for IEEE 802 Management Information
® 802.1G 1998 Remote MAC Bridging

® 802.1H 1997 Ethernet MAC Bridging

® 802.1p merged into 802.1D-2004 Traffic Class Expediting and Dynamic Multicast

Filtering

® 802.1Q 1998, 2003 Virtual LANs
® 802.1r withdrawn GARP Proprietary Attribute Registration Protocol (GPRP)
® 802.1s merged into 802.1Q-2003 Multiple Spanning Trees

® 802.1t merged into 802.1D-2004 802.1D Maintenance

® 802.1v merged into 802.1Q-2003 V,

ication by Protocol and Port




® 8021w
® 802.1X
® B802.1AB
® 802.1ad
® B802.1AE
® 802.1af
® 802.1ag
® 802.1ah
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merged into 802.1D-2004 Rapid Reconfiguration of Spanning Tree

2001
2005
2005
2006
in work
in work

in work

Port Based Network Access Control

Station and Media Access Control Connectivity Discovery
Provider Bridges

MAC Security

KeySec

Connectivity Fault Management

Provider Backbone Bridges
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Tecnologias LAN — Alta velocidade

® FDD
® 100VG-Any-LAN

Fast Ethernet Gigabit Ethernet Fibre Channel Wireless LAN
Data Rate 100 Mbyps 1 Ghps, 10 Gbyps 100 Mbgps - 3.2 Gbps 1 Mbps - 54 Mbps

UTP, shielded cable, Optical fiber, coaxial 24-GHz, 5-GHz
Transmksion Medb UTP, STP, optical Fibet o ;
optical Gibet cable, STP ICIOWave

awta | s | taax kNG

. g . Eibet Channel e
Supporting Standard LEEE 802.3 | 2.3 Aamcidion lEEE 802.11
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Topologias das LANs

® Fisica
® | ay-out Controles de
, . acesso em
® | Ogica LANs

® Método de

aCcesSo
Centralizados Distribuidos
e Deterministicos
Probabilistico
Passagem de
CSMA/CD ficha )
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Barramento

® Acesso: CSMA/CD
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Operacao do CSMA/CD
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® Acesso:
Passagem
de ficha

® 802.5




Estrela

® existéncia de um dispositivo central,
® a0 qual os demais se conectam.

® Classicamente, as redes ATM funcionam
com esse projeto.

T @ |

: Workstation
Workstation




Switches com varias tecnologias

ATM Switch

ATM Serial Ethernet Token FDDI
port ports ports ring ports

|1cirt5 /
[

Ethernet
ports

ATM Hub

g
g
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E Ethernet
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. .. L00-Mbps g\h
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O
155-Mbps L
WAN ling




As LANSs e as camadas

DATA LINK LAYER

Address Format
Frame Format
Medium Access Rules

PHYSICAL LAYER

Physical Medium
Signals Used to Represent Information
Cable Length Restrictions
Connectors
Environmental Constraints
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datalink
ayer

(CSl layer 2)

logical link control (LLC)

medium access control (MAC)

|IEEE

T Re
a1 e |

IEEE
802.4

cal medium dependent ethernet | token
(PMD) bus

Figure 4.2 1EEE standards for LANs.

ERUT T 1

IEEE 802.2

|EEE

802 5

(W P

token
ring




Formatos dos frames

IEEE 802.3 ,

PREAMBLE [ESTINATION SOURCE  LENGTH
ADDRESS ADDRESS

F  DESTINATION
D:C C ADDRESS

FDODI
' |

PREAMBLE S | F | DESTINATION SCOURCE
D | C | ADDRESS ADDRESS

SD = Start Dedmiter
AG = Access Control
EC = Frame Conlrol
ED = End Dedumaton
FS = Frame Status
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MAC Address

| {24 biits || €| 24 biits |
<—{ov0 2 —> | —faheTBC—>
| =] cisco |==>|{ dispositivo particular |
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Dispositivos das LANs

® Hubs

® repetidores

® NICs

® Switches/bridges
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HUB

* HUB
Aplicacao Aplicagao
Apresentagao Apresentacao
Sessao Sessao
Transporte Transporte

Rede Rede

Enlace Enlace

.. Hub . .
Fisica Fisica

I I e

(To Backbone)

/ i \ Um repetidor, regenerando o sinal
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Switches/Bridges
Comutadores/pontes

Né de extremidade
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Transporte
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Pontes de 802.x para 802.y
(Troca de formatos de frames)
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WLAN — |[EEE 802.11

station

distribution

IEEE 802.11 S'y"StEI’T‘I
LAN (B3SS3) (data network)

Meios nao guiados



WLAN — |[EEE 802.11

Standard Contents

802.11 Wireless local area network (WLAN) MAC (medium access control) and PHY
(physical layer) specification

802.11a High speed physical layer in 5 GHz radio band

802.11b High speed physical layer extension in the 2.4 GHz radio band

802.11c MAC bridges

802.11d Specification for operation in additional regulatory domains

802.11e MAC quality-of-service (QOS) enhancements

802.11f Multi-vendor access point (AP) mteroperability via the Inter-Access-Point protocol
(IAPF)

802.11g Further higher rate data extension in the 2.4 GHz band

802.11h Transmit power management for use in the 5 GHz band in Europe

802.111 MAC security enhancements




Mudanca de nomenclatura?
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Head -mounted
displays

Watch

Organizer

Medical sensors
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WIMAX — WRAN

® |[EEE 802.16

QAM-64 (6 bits/baud)

QAM-16 (4 bits/baud)
QPSK (2 bits/baud)
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O dominio do Ethernet

Circulo de tecnologia Eth
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Figure - T:Various Standards that VWaork with Ethernat.
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Mercado mundial do ethernet
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Nova Arquitetura de redes
® Ethernet como rede de transporte

Business
Subscriber

S -
) ) wide/Globz
Residential ; LN ]JJ‘%TlJ
Subscriber 3 ‘\ "4

Service Provider

* Hard QoS and Traffic Engineering

* Better bandwidth utilization/Scalability
* Protection Switching (50ms)

* OAM functions and TDM Support

* Any-to-Any VPN services

* Multicast support with Hard QoS
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