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Introduction
\o:o\/\/hy Backbone ?

— Various applications

— Growing size of data

— More users

— Increasing LAN traffic
— Higher bandwidth and better performance

<+ Which Backbone ?
— Fast Ethernet, FDDI
— ATM, Gigabit Ethernet
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\FDDI and Fast Ethernet

< FDDI
— 100Mbps

— Dual-ring topology providing high degree of fault
tolerance

— Token-passing access scheme providing deterministic
performance

— Great Redundancy

« Fast Ethernet
— 100BaseT
— Same frame format and length as Ethernet
— Low cost and high performance
— Easy integration with traditional Ethernet



Experiment: FDDI vs. Fast
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\ATI\/I backbone

< Scalable amounts of bandwidth

<% Provide different services over a common
network

« Easy integration of LAN and WAN

« high reliability and Quality of Service for
mgsmn-crltlcal applications, such as voice and
video



Experiment: ATM vs. FDDI

< 10km*10km Campus Network
« Three Token Ring LANS

« Two scenarios: ATM (OC-3) and FDDI

<+ Network Services
— Email, FTP, HTTP, Telnet
— Voice and Video Conference



Experiment: ATM vs. FDDI (cont.)

=== Emalil, FTP, HTTP, Telnet Applications
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Experiment: ATM vs. FDDI (cont.)
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Experiment: ATM vs. FDDI (cont.)

--- Multimedia Applications______________

workstations running video
conference application

workstations running

voice application




Experiment: ATM vs. FDDI
(cont.)
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Experiment: ATM vs. FDDI (cont.)

-=-= Interconnecting Various LANS

« Enterprise Network

« Three types of LANS:
Ethernet, Token ring and FDDI

« Two scenarios: ATM (OC-3) and FDDI
backbone

<+ Network Services
— Email, FTP, HTTP, Telnet
— Voice and Video Conference
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eriment: ATM vs. FDDI (cont.)

--= Interconnecting Various LANS
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Experiment: ATM vs. FDDI (cont.)

-=-= Interconnecting Various LANS
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\Conclusions on ATM and FDDI

« For some applications, FDDI has shorter
response time than ATM, while ATM has less

LAN delay.
< For time-critical services, such as voice data,

ATM can achieve much lower delay and
delay variation than FDDI.

« FDDI might have higher fault-tolerance than
ATM due to the dual-ring topology.

« ATM can supply bandwidth of 155Mbps up
to 2.5Gbps, while FDDI has only 100Mbps.
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\Gigabit Ethernet

« IEEE 802.3z
« Offers high bandwidth of 1,000 Mbps

« Physical Media : 1000Base -X standard
« MAC Operation : enhanced CSMA/CD

< Uses the IEEE 802.3 Ethernet frame format,
with the addition of carrier extension field

« Addresses backward-compatibility with 10
Mbps and 100 Mbps Ethernet technologies
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Experiment 1 : Gigabit Ethernet vs.

Video Conferencing clients
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Telnet client Telnet server
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Experiment 1: Gigabit Ethernet vs.
ATM (cont.)
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Experiment 1. Glgablt Ethernet VS.

ATM_0OC24

— GE Voice

—— ATM Voice |

Packet Delay |

GE > ATM

ﬂﬂﬂﬂﬂﬂﬂﬂﬂ

uuuuuuuuu

uuuuuuuuu

ﬂﬂﬂﬂﬂﬂﬂﬂ

1000Base-X

Packet Delay
Variation

GE > ATM

20



\Conclusion 1 on Gigabit Ethernet and ATM

In the long run, it will not be a question of people
using

only ATM or only Gigabit Ethernet , it Is more a

guestion of where do they fit.

Gigabit Ethernet : Should be used In areas where
high data throughput is required,but quality of
service 1S not a main concern.

ATM : should be used In environments where
video, voice and other delay sensitive traffic exist.
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Experiment 2: Gigabit Ethernet vs.

\ATI\/I
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Experiment 2: Gigabit Ethernet vs.

ATM (cont.)
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\Conclusion 2 on Gigabit Ethernet and ATM

Since Gigabit Ethernet’s technology is fully
backward-compatible with existing Ethernet
hardware standards, so it can provide the
seamless connectivity with legacy Ethernet
LANS.

This point is valuable because 80 percent
of current LANSs use Ethernet technology.
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Summary on Four Backbones

Technology Features Limitations

Fast Ethernet 100BaseT Slow 100M bps speed
Same frame as Ethernet Unable to support multi-service
Low cost
High performance

FDDI 100M bps speed Slow 100M bps speed
Stable technology Distance limitation of 200km
Redundancy Unable to support multi-service
Fault-tolerant No QoS
Inexpensive

ATM Flexible access speeds Small cell sizeleadsto higher traffic
Strong standards Expensive
High reliability
Handles all traffic types
Highly scalable
Easy to integrate LAN with WAN
Quality of Service

Gigabit 1GDbps speeds Not matured yet

Ether net Compatible with legacy Ethernet equipment Limited to LAN backbone so far
Strong standards
Highly scalable
Reliable with low operating cost
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\Encountered Problems

<« Opnet

— We met quite some problems such as memory
allocation error and segmentation error, which
forced some simulations be terminated.

— We tried to create some heavy traffic in order to
get some statistics on packet drop rate, bit error
rate, but opnet performs bad and results with no
statistics collected

« Incomparable issues among backbones

— Fault Tolerance of FDDI
— Distance advantage and QoS of ATM
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\Futu re Work

« More analysis work

« Investigate those particular properties of
each backbone

« Try real trace data ( Star Wars ) on our
network, and see if we can get some more
Interesting results.
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\\/Vorking Distributions

« We plan the project together

« Cooperation In experiments
— 10Base-T vs. ATM backbone ( Fang )
— FDDI vs. Fast Ethernet ( Chao and Yong )
— ATM vs. FDDI ( Chao and Fang )
— ATM vs. Gigabit Ethernet ( Yong)

« Analysis results together
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