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| AN Exicnsions: Fiber
Viodems, Repeaters,
gridges, and Switches

17.1 Introduction

Previous chapters describe LAN topologies and wiring schemes. A typical LAN is
designed to span a few hundred meters, which means LAN technology works well
within a single building or a small campus.

This chapter discusses two important concepts: mechanisms that can extend a LAN
across a longer distance and LAN switching. The chapter introduces repeaters, bridges,
and the spanning tree algorithm used to prevent forwarding loops.

17.2 Distance Limitation And LAN Design

Distance limitation is a fundamental part of LAN designs. When designing a net-
work technology, engineers choose a combination of capacity, maximum delay, and dis-
ance that can pe achieved at a given cost. One limitation on distance arises because
hardware jg engineered to emit a fixed amount of energy — if wiring is extended
wi]y; Oggcme design l‘imits, stations will not receive a sufficiently strong signal, and errors

ur. The point is:

293



.peaters, Bridy ,
: .o Fiber Modems, Repeaters, B VILC ey
LAN Extenstons o

204
. . wmental part
) specification s 4 fundamenta part ,
e ‘ill not work correctly over wires thy CXCepy
are W ‘

of T AA
FEAN teep,

A maximum le

nology; LAN hardw
the bound.

17.3 Fiber Modem Extensions
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Figure 17.1 Illustration of fiber modems used to provide gz connection

between a computer and a remote Ethernet.

To summarize:
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yeater 1s an analog device used to propagate LAN signals over long distances,
A TE . .
) ’t \fr does not understand packets or S1g1
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al coding. Instead, it merely amplifies

amplified version as output.

Repeaters were used extensively with the original Ethernet, and have been used
her LAN technologies. Recently, fepeaters have been introduced with infrared

with ot to permit a receiver to be located at g longer distance from a computer. For

f“"‘cﬁ?:’ consider a situation in which the infraged receiver for a cable television con.

e\éi;lf ;{USI be in a different room than the control]
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Figure 17.2 Tllustration of an infrared sensor extended with a repeater.

To summarize:

A repeater is an analog hardware device

used to extend a LAN. The
repeater amplifies and sends

all incoming signals to the other side,

R R o e e i BIRAATRCI R

17.5 Bridges And Bridging

segment. Thus,

connected by a bridge appear to behave like a single LAN — 3
omputer connected

to either segment can send a frame o any computer on the two
gments, Furthermore, a broadcast frame is delivered to all
engs, Thus, com

computers on the two seg-
puters do not know whether they are connected to a single LAN seg-
Tent or g bridged LAN.

Heinally, bridges were sold as
Wor COnnections,

independent hardware devices that each had two
Weh g5 4 cable mode

Currently, bridge technology is incorporated into other devices.
m. Figure 17.3 illustrates the conceptual architecture,



























