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1Mbps/ 10Mbps/ 100Mbps/ 1Gbps

100m [ 2Km / 10Km /

UTP/ /
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High Speed Networking

e Loca AreaNetwork e Metropolitan Area
(LAN) Network (MAN)

— LAN _

o Campus Network
_  Wide Area Network

LAN (WAN)
e Home Network —

e WiredessLAN

e WirdessWAN
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« UTP/CATS .
— Unshielded Twisted-Pair — Optical Fiber Cable
cable _
— CATegory 5 .
— (MMF) /
(SMF)
 Ethernet (10BaseT, *
100BaseT) .
¢ ATM .
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— HIPPI, IEEE1394
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- WWW, etc)

e |/O
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— LAN WAN
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| P (Internet Protocol)
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10BaseT

. (edge device)

« ATM
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router
(Edge device)

e.g. hub, concentrator
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_ UTP/CATS
 19inch — LAN UTP/ICATS
* Wiring Closet . LAN
. UTP/CATS
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— |P (Internet Protocol)

. (AppleTalk, MS-Net, Netware, SNA)

—IP
—IP
 Label Switching Technology
— Layer 3 switching
— e.g. IP switch, CSR

— “IPonly”
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o AppleTak / EtherTalk bridge (Cameroon

. IP +1GP

Copyright ©1998, Suguru Y amaguchi, All right reserved



High Speed Networking

- WWW DB
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e |ayer?2
— Router

e Router
Packet Forwarding Performance

— Switch
« ATM, FDDI, Ethernet (10, 100, G)

e ATM LAN Emulation
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Ethernet

« CSMA/CD LAN

e |EEE8S02.3
— 10Mbps,
— 15000ctet MTU
— LAN

+ 10Base5, 10Base2
« UTP 10BaseT
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Fast Ethernet

« 100Mbps Ethernet

. UTP/CATS
e 10Mbps Ethernet

* Bidirectional 100BaseT

Auto-sense / Auto-negotiation

— 10BaseT/100BaseT, Unidirectional / Bidirectionad
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Gigabit Ethernet (IEEE802.32)

o 1Gbps

— 1Gbps

— 1000Base-SX ( ), 1000Base-L X ( )
. |EEE802.37

— NIC
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Gigabit Ethernet (IEEE802.3ab)

. Gigabit Ethernet
e 1000Base-T
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Gigabit Ethernet
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Ethernet
Ethernet Fast Ethernet Gigabit Ethernet

Data Rate 10Mbps 100Mbps 1Gbps

CAT 5 UTP 100m 100m 100m
STP/Coax 500m 100m 25m

Multi-mode Fiber 2Km 412m (hd*) 550m

2Km (fd*)
Single-mode Fiber 25Km 20Km 5Km

*IEEE half duplex/full duplex
) IEEE 802.3z
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Ethernet Family

e [ast Ethernet
— 10BaseT
— 10BaseT
— ATM

Copyright ©1998, Suguru Y amaguchi, All right reserved



High Speed Networking

FDDI

e Fiber Distributed Data I nterface
e 100Mbps

 FDDI
— Cabletron Systems: GigaSwitch
— Full-duplex FDDI (200M bps )

Copyright ©1998, Suguru Y amaguchi, All right reserved



High Speed Networking

— — FDDI

* Full-duplex FDDI 4
channel: 800Mbps

Copyright ©1998, Suguru Y amaguchi, All right reserved



High Speed Networking

ATM

 ATM: Asynchronous Transfer Mode

o 530ctet (cell)
— cut-through

— VP (Virtua Path) VC (Virtual Circuit)
— ATM Adaptation Layer (AAL)
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ATM

— SONET (Synchronous Optical Network)

— OC (Optical Carrier leve)

« OC-3 155.52Mbps
¢« OC-12 622.08Mbps
e OC-24 1244.16Mbps
« OC-48 2488.32M bps

— 0OC-3 OC-12, OC-48
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ATM Adaptation Layer (AAL)

e ATM

— AAL1

— AAL3/4

— AALDS
 ATM Forum
. ATM AALS
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ATM

e PVC (Permanent Virtual Circuit)
— VC

o SVC (Switched Virtua Circuit)
— VC
— LAN Emulation
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ATM

- VC VC
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ATM

« NTT Megalink

— ATM
— ATM
— 1.5Mbps SD 3MbpsATM
e VC
— Single Mode Fiber

— (traffic shaper)
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ATM LANE

e LAN Emulation

— ATM LAN
. SVC

« ARP

— LANE
« LECS (LAN Emulation Configuration Server)
« LES(LAN Emulation Server)
 BUS (Broadcast and Unknown Server)

Copyright ©1998, Suguru Y amaguchi, All right reserved 41



High Speed Networking

ATM LANE
e LANE ATM
— LANE
— uplink  ATM
— client Ethernet
— LANE LANE
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ATM LANE

20%

. LANE

« LANE
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ATM MPOA

 Multi-Protocol Over ATM

e ATM
— ATM Forum
— LANE

« VC mapping cut-through packet forwarding
« NHRP (Next Hop Resolution Protocol)

« MPOA
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HIPPI

* High Performance Parallel Interface
(ANSI X3T9.3/88)

— 800Mbps (32bit) / 1.6Gbps (64bit)
— HIPPI-FP (framing protocol)
e HIPPI switch

— non-blocking switch
. Essential ESN-10000
e http://www.ods.com/
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HIPPI

— SGI HIPPI
(800M bps)
— (25m)
. (10K m)
— NIC
-)
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GSN

o Gigabyte System Network
— HIPPI-6400
— SuperHIPPI

e HIPPI
— 6.4Gbps

— arror-free, flow controlled data channel

— HIPPI-800
e transparent bridging

- (1998 )
« ANSI X3T11
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Fibre Channel

- HIPPI
— SCSI

— 266Mbps ( 800Mbps ), 10Km
— SAN (Storage Area Networking)

— Gigabit Ethernet HIPPI
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Packet Over SONET

« SONET
— ATM SONET

— PPP (Point-to-Point Protocol) SONET
e RFC1619 “PPP over SONET/SDH”
« FRC1662 “PPP in HDL C-like Framing”
e PPP SONET
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Packet Over SONET

« LAN ?
— SONET/SDH

. SONET
. SONET switch

— SONET/SDH

* POS
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Packet Over SONET

— NTT MAPQOS (multiple
access protocol over SONET/SDH)
« RFC2171 - 2176
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WDM

 Wave-Division Multiplex ( )

- WDM

e Canoga WA-4 (http://www.canoga.com/)
o CIENA (http://www.ciena.com)
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ADSL

« Asymmetric Digital Subscriber Line (ADSL)

—  Km

— Mbps

— 16~640K bps
e SOHO
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IEEE1394

e TV VCR AV

— 100 - 400 Mbyps
 |[EEE1394 Seria Bus P

— IETF ip1394 WG
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e Point-to-Point

— CANOBEAM
. 2Km
. ATM(OC-3), FDDI, Fast Ethernet
. |nternet Week 1997

http://www.canon.co.jp/
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e Wireless Ethernet
— Wireless LAN
— kbps  3Mbps
e Lucent WaveLAN

* Netwave Credit Card Netwave adapter
o Solectek AIRLAN
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— ; 9.6K bps
— PHS: 32K bps
— cdmaOne: 64K bps

— IMT2000
 International Mobile Telecommunications 2000
. 2Mbps
« CDMA
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3. Lessons so far...
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. 100BaseT

— UTP/CATS
— 10BaseT 100BaseT

e PC WS Ethernet 100BaseT
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. FDDI, ATM, Gigabit Ethernet, HIPPI
— FDDI Switched FDDI
— ATM OC-12 OC-48
. classical IPover ATM (PVC),
LANE, MPOA
— HIPPI HIPPI switch
. HIPPI
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. Gigabit Ethernet

— FDDI NIC 100BaseT NIC

e« ATM
— LANE VLAN
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WDM POS

- LAN
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e Point-to-Point

e WirdessLAN mobile

— 64K bps
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— SOHO Gigabit Ethernet ?
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On-line Resources

e ATM Forum
— http://ww. at nf orum com

e Gigabit Ethernet Alliance
— http://ww. gi gabit-ethernet. org/

e Fibre Channedl Association
— http://ww. fibrechannel . com

« High Performance Networking Forum
— http://ww. hnf . or g/

 |ETF home page
—http://ww. ietf.org/
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On-line Resources

« ADSL Forum
— http://ww. adsl . com
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