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Preface to the Third Edition

The first edition of this book was published in mid-1990. At that time
there were about 100000 ISDN basic rate connections in the USA, and
about 10000 in each of Japan, France and Germany; all of these connec-
tions were based on the 1984 CCITT recommendations. I can now reveal
that the publication of the first edition of this book was scheduled to
coincide with the launch of BT’s first true ISDN, based on the 1988 recom-
mendations. In the event the book kept to the timetable better than the
ISDN launch which was delayed until February 1991. Thus the first
edition of this book was initially an interest whetter for those waiting for
the ISDN service to emerge in the UK; the significant overseas sales may
have been to those already involved in ISDN roll-out, or to those who
had even longer to wait than their British colleagues. Even the second
edition was for a relatively small British ISDN community. I am indebted
to Andrew Kenyon, the BT ISDN Marketing Manager at the time of the
launch, who revealed to me (a mere engineer) why it was that its launch
was such a problem in a competitive environment. Marketing people like
to have a small launch, on a local basis with a single application, so that
initial customers can be supported by a small team in the exploitation of
the new technology. And we engineers were going round saying that the
ISDN was great because it was available all over the country and could
do anything. Now the bonds have burst and the large-scale deployment
is being supported by a lot of telecoms and applications people, all of
whom need to know about the nuts and bolts of the equipment.

Thus this third edition is emerging into a vastly different world. Basic
rate ISDN is now in use by hundreds of thousands of people in the UK
alone. Worldwide the number is in the millions. Primary rate ISDN for
PABX connection is moving from proprietary standards to international
standards. People are not just reading about ISDN as a piece of science
fiction; many are having to work with it on a daily basis. Thus dealing
with its protocols is no longer the province of the specialist but is
something that developers, field installers, and even users may have to
tackle. To help all these people, a considerable extension of this book has
been made which sets out in more detail the format of the messages
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PREFACE TO THE THIRD EDITION

which control an ISDN connection. Rather than break up the flow of the
text the information is included as Appendix C. This appendix is a
summarized version of the International Recommendations.

John Griffiths

Queen Mary and Westfield College
University of London

December 1997

Note to lecturers:

- To assist in the organisation of courses on this topic, a PC disk
is available with more than 60 of the illustrations from this book in
Microsoft® PowerPoint® format which can be used for OHP slides. The
disk also includes an executable file which calculates the loss probability
for traffic consisting of any mix of single and multi-slot traffic which
enables you to extend the calculations set out on page 183 to more
complex situations. If you are interested in ordering the disk, ISBN 0 471
983594, please contact the Customer Service Department, John Wiley &
Sons Ltd., Baffins Lane, Chichester, West Sussex PO19 1UD. Tel. (01243)
779777, E-mail cs-books@wiley.co.uk.
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Chapter I

Network Evolution

1.1 THE TELEGRAPH

The earliest telecommunications systems were optical. Although the use of
beacon fires to warn of anticipated dangers is widely known, it is difficult
to regard as telecommunication a system which only allowed the transmis-
sion of one bit of information over a period of several weeks. There were
several attempts at more flexible systems using large shutters or movable
arms which could be mounted on tops of hills (Figure 1.1). These were
observed from adjacent hills and relayed on. The system which came into
virtual universal use was the French semaphore system invented in 1792.
By 1830 much of Europe was covered by such networks.

In 1837 the first practical electrical telegraph appeared. In Europe Cooke
and Wheatstone produced their five-wire telegraph (Figure 1.2). In the
same year Samuel Morse invented his well-known system, although it was
another seven years before it was put into service. For the next 40 years
telegraphy evolved technically and-in its services. The five wires of-the
Wheatstone system were complex and expensive but the ability of unskil-
led operators to use it made it in some situations more attractive than the
morse system. The ideal was a system which only used two wires (or one
and an earth return) and was simple to operate. The eventual result of this
was the teletypewriter developed in 1915 by Kleinschmidt and Morkrum in
the USA. - = -

In functional terms by 1875 the telegraph network was simple with
European countries each offering a state monopoly telegram service. In the
USA, while not an actual monopoly, the telegraph network was dominated
by Western Union. Hence a resident of that time could have considered
that he or she had an Integrated Services Digital Network (ISDN), there
only being one network for all the services available at that time and this
being digital in nature.

1.2 THE TELEPHONE ARRIVES

The coming of the telephone in 1875 removed both the integration and
digitalization of the network. Bell’s early attempts at telephony involved
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Figure 1.1
The semaphore.

sperating a make-break contact by a microphone diaphragm in a binary
way, but his early success relied on the change of magnetic circuit impe-
lance and hence magnetic field in a coil due to movements of a diaphragm.
However, this lacked sensitivity. Elisha Gray made real progress when he
made the contact softer using a diaphragm connected to a wire immersed
n a fluid giving a resistance change proportional to the audio pressure
:hange (Figure 1.3). Edison’s carbon microphone invented in 1878 was a
nore convenient way of achieving the same effect.

The scene was therefore set for two clearly separate telecommunications
networks. On the one hand, the telephony network carrying signals whose
magnitude was fairly linearly related to the sound pressure incident upon
the sending microphone and were hence called ‘analogue’. Its big advan-
tage was that it could be used by unskilled operatives; communication
simply involved speaking and listening and what can be more natural than
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Figure 1.2
Wheatstone's telegraph.

that? On the other hand, the digital telegraph network had the advantage
that a hard copy of the communication is produced. In technical terms the
telegraph network had further advantages; at a very early stage a means of
relaying (Figure 1.4), or repeating, signals was developed such that opera-
tion over long distances was possible. This has always presented a problem
for telephony and was initially solved by using wires of extraordinary
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Figure 1.3

Elisha Gray. Instruments for transmitting and receiving vocal sounds telegraphically
Caveat filed 14 February 1876.



