20

nternetworking: Concepits,
Architecture, and Protocols

20.1 Introduction

Previous chapters describe basic networking, including the hardware COIMPONSILS
wed in LAN and WAN networks as well as general concepts such as addressing gand
rutmg. This chapter begins an examination of another fundamental idea in COmPputay
commuication — an internetworking technology that can be used to connect multple
physiwal networks into a large, uniform communication system. The chapier discusses
the motivation for internetworking, introduces the hardware components used. descrines
the arclitecture in which the components are connected, and discusses the si goificance
ol the concept. The remaining chapters in this section expand the internesworkin 2 OO
pLoand provide additional details about the technology. They examine individual pio-
tocols, and explain how each uses techniques from earlier chapters to achieve reliale.
Hor-free communication.,

0.2 The Motivation For Internetworking

o) .i'f'““h Network technology is designed to fit a specific set of constraints. For exam-
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No single networking technology is best for g} needs '
A large organization with diverse networking requirements neey Ml

networks. More important, if the organization chooses ﬂ“"‘."l‘c OF netwiy n_‘,\‘:“'\a\;
for each task. the organization will have several i_vpes (;t networks, For \‘mu -
: . S - ¢ l‘(] 1 e o ) T A ‘l\“\\

LAN technology like Ethernet might be the best so uti 1 | Or ¢ Nnecting i
given site, but a leased data circuit might be used to interconnect g Sie in Sty
- 5 Wy
a site in another. {

20.3 The Concept Of Universal Service

The chief problem with multiple network_s should be obvious: a Computer g
to a given network can only communicate with other computers zfnttached to the
network. The problem became evident in the 1970s as l.arge‘orgamzations began ¢
quire multiple networks. Each network in the organization formed an island, |y,
carly installations, each computer attached to a single network. and employees hyg
choose a computer appropriate for each task. That is, an employee was given acoess
multiple screens and keyboards, and the employee was forced to
puter to another to send a message across the appropriate network.

Users are neither satisfied nor productive when they must use a separate compu
for each network. Consequently, most modern computer communication systems all

communication between any two computers analogous to the way a telephone syste;
provides communication between any two telephones.

concept is a fundamental part of networking. With u
computer in any organization can send messages or data to any other user. Furthe
maore, a user does not need to change computer systems when changing tasks — all i

formation is available to al] computers. As a result, users are more productive. T
summarize: '
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Known as universal service, t
niversal service, a user on ar

A communication System that s

; upplies universal service allows arbi-
trary pairs of computers to com

Mmunicate.

20.4 Universal Service In A Heterogeneous World

' C tell
0010y, OF is it poccihla can 'that €veryone needs to adopt a single net’wof:; ok
l0logy S 1 possible to have universal service across multiple networks that U o
tlpl? 1ec.hxlc)loglf:s‘? Inc ibilities ke i D0 hle fo o = ozt s network me_ﬂcé
by tnierconnecting the wirey among networks .Fur‘lhermore ex{ensiobn technique® .bc!’f
- bridging cannot be used wigh heterogeneous network t*ch;lolo jes because ¢ iy
nology uses its owp packet format apg addr ‘-’:SSing sihe;le Thﬁs, a frame ¢
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