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Introduction

The physical integration of industrial controllers with Computer Aided Design
(CAD) systems and manufacturing management systems has become one of the most
important issues in the field of Computer Integrated Manufacture (CIM).
Communications links between these intelligent, computer based systems are a vital
part of all modern, manufacturing organisations endeavouring to integrate
management systems and production systems into a more efficient, responsive and
cohesive unit.

Communications within a manufacturing organisation can take on many forms.
At a basic level it is often necessary to reliably transfer data or programs, developed
on a Computer, to a Computer Numerical Control (CNC) machine tool, robot or
Programmable Logic Controller (PLC). At a higher level it may be necessary to
integrate CAD workstations, industrial controllers (CNCs & PLCs) and
manufacturing management computer systems through a Local Area Network (LAN).
However, in order to establish links and networks that can function with industrial
equipment, there needs to be an understanding of the basic mechanisms and problems
of data communications and the special needs of the manufacturing environment.

Contrary to the (often misguided) industry faith in turn-key solutions, the
selection, installation and maintenance of a network requires a good deal of in-house
expertise. A large proportion of high-technology manufacturing systems fail simply
because companies place too much reliance on external consultants and vendors
instead of developing this vital, in-house expertise. Inevitably, manufacturers need to
realise that "all-embracing", "ever-lasting", "future-proofed"”, "turn-key" solutions
simply do not exist in the world of reality. This is particularly true for industrial
communications networks which live in an environment of widely differing,
incompatible and constantly changing computer technologies and standards.

In many disciplines of engineering, there are difficulties in finding standards
that cover a specific technology. This is certainly not the case in terms of industrial
networking. In fact there are an enormous number of standards that cover the area.
The bulk of these standards do not, in isolation, provide a mechanism for reliable
data communication in the factory. A range of cohesive standards needs to be
selected in order to realise a viable link or network. However, many standards are
incompatible with one another or unsuitable for the industrial environment. Some
communications standards are even irrelevant to the applications to which they are
now applied.
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In order to select communications equipment or develop communications
protocols for the manufacturing environment, one needs to understand both the
networking technology and the standards themselves.

This book is specifically designed to provide professionals in the field of
manufacturing with the knowledge required to understand the fundamentals,
applications and more importantly, the problems of industrial computer
communications and networking. It will allow you to intelligently take on the
challenge of integrating production equipment within a modern manufacturing
organisation.
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How to Read and Use This Book

"Data Communications and Networking for Manufacturing Industries" has
been written to provide you with a very readable text that remains relatively free of
complex mathematical analyses. Even if you are a beginner in the field of computer
communications, you will still find that the book is very straightforward in
addressing the complex issues of data communications. You will also find that the
book will help you come to terms with the "jargon" used in relation to computer
communications.

The book is structured as a complete handbook on industrial data
communications, and hence some chapters deal with fundamental issues related to
computers and communications. The more experienced readers may feel that a
particular chapter is beneath their dignity. Therefore the chapters have been written
as discrete (stand-alone) units which have been placed into a logical sequence. In
keeping with the philosophy of other engineering texts, a summary appears at the
beginning of every chapter and you may choose to leave out some chapters without
affecting the reading of subsequent chapters. However, be forewarned - be judicious
in omitting chapters. Many semi-experienced people have grave misconceptions
about data communications and networking.

If you are like the many professionals who have had to learn about computers
and communications through the "back-door", by listening to vendors and consultants
who spout acronyms and jargon, then you should probably read this book chapter and
verse, in sequential order. You may well find that on many occasions your back-door
knowledge has led you to put the numbers two and two together and come up with
the number five.
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