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Preface

High speed networks are an essential part of public and private telephone and computer commu-
nications systems. An important new development is the use of networks within electronic sys-
tems to form the connections between boards, chips and even the subsystems of a chip. This trend
will continue over the 1990s, with networks becoming the preferred technology for system inter-
connection.

Two important technological advances have fuelled the development of interconnection net-
works. First, it has proved possible to design high—speed links able to operate reliably between
the terminal pins of VLSI chips. Second, high levels of component integration permit the
construction of VLSI routers which dynamically route messages via their links. These same two
advances have allowed the development of embedded VLSI computers to provide functions such
as network management and data conversion.

Networks built from VLSI routers have important properties for system designers. They can pro-
vide high data throughput and low delay; they are scalable up to very large numbers of terminals;
and they can support communication on all of their terminals at the same time. In addition, the
network links require only a small number of connection points on chips and circuit boards. The
most complex routing problems are moved to the place where they can be done most easily and
economically — within the VLSI routers.

The first half of this book brings together a collection of topics in the construction of communica-
tion networks. The first chapters are concerned with the technologies for network construction.
They cover the design of networks in terms of standard links and VLSI routing chips, together
with those aspects of the transputer which are directly relevant to its use for embedded network
computing functions. Two chapters cover performance modelling of links and networks, show-
ing the factors which must be taken into consideration in network design.

The second half of the book brings together a collection of topics in the application of commu-
nication networks. These include the design of interconnection networks for high—performance
parallel computers, and the design of parallel database systems. The final chapters discuss the
construction of large—scale networks which meet the emerging ATM protocol standards for pub-
lic and private communications systems.

The 1990s will see the progressive integration of computing and communications: networks will
connect computers; computers will be embedded within networks; networks will be embedded
within computers. Thus this book is intended for all those involved in the design of the next gen-
eration of computing and communications systems.

February 1993
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