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Preface

With the growth of microprocessor applications, the need for development
tools and aids is shown by the proliferation of microprocessor development
systems (MDS) on offer. However, what constitutes a development system
is not often clear. In addition, the dividing line between what may be called
a development system and some microcomputers can be very fine.

The objective of this book is not merely to compare one system with
another, but to examine closely the work which needs to be done for a
microprocessor application development, with a view to identifying the
critical stages and the tools/facilities to aid these stages. The approach,
then, is to clarify what needs to be done in an application development and
to explain the primary differences from developments in other, allied fields
(e.g. computer software development). The need for a development system
is explained, as well as the features which make the systems different from
any other microcomputer,

Detailed discussions of the identified important facilities are given. Due
to the different approaches from different manufacturers, leading authori-
ties contribute to give their insights to the designs and reasons for their
particular method of implementation (for example on the different archi-
tectures of systems). There is also a study of working without the use of
development systems, to highlight and recommend possible enhancements
or additions to current facilities, or to offer an alternative using equipment
which the readers may already possess.

The book has been written at two levels to ensure fuller understanding of
the need for correct development tools in a project, as well as the subtleties
in the implementation of, or provision for these tools. The contributions
can sometimes be very detailed and technical, whereas the first part of the
book is at an introductory level, to which the readers can refer for clarity,

Most of all it is hoped that this work will help readers to understand what
is involved in the process of a microprocessor application development, to
identify and decide what is important for themselves and to have ‘the
knowledge to select the facilities necessary for the successful
implementation of their own microprocessor application project.

Vincent Tseng
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Introduction

The invention of the microprocessor opened a new era of electronics and
computing. The technology of fabrication, in the ability to integrate a very
large number of components onto a tiny sliver of silicon took the world by
storm. Inherent in the high degree of integration was a magnitude of
complexity never before encountered in a component. Add to this the fact
that the microprocessor is a programmable device, and the need for tools to
aid application development soon becomes clear. There must be the facility
to enable the user to program the microprocessor and to test out the system
under development.

The early attempts at providing these tools, under the collective name of
microprocessor development systems (MDS), were, not surprisingly, from
microprocessor manufacturers. The systems were sometimes very basic,
being no more than a single or a collection of circuit boards based around
the microprocessors to be used. Being essentially a computer configuration,
these fairly crude systems allowed entry of program code and the running of
the program for testing purposes. But the requirement and demand from
the users for better and more powerful development tools have seen the
MDS evolve into various different forms. The newer generation of MDS are
sophisticated and powerful computers in their own right and there are some
innovative and original aids provided in their facilities.

There are currently over a dozen different makers offering MDS in vary-
ing forms, which, of course, all claim some advantage over the others.
Many development systems appear to be radically different and this can be
confusing for the potential user. Are we trying to compare apples with
pears? Despite their differences, development systems should all have the
same objective, that is to provide the user with the tools to aid in the
development of a microprocessor application.

The aim of this book is to help the readers help themselves, by discussing
the criteria with which to select a development system. This is best achieved
by the examination of the development cycle and highlighting the important
and critical stages. The tools which aid in the critical stages can then be
identified and discussed in more detail.

po
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Because of the differing approaches from different suppliers of MDS, 1
have asked for contributions from manufacturers of development systems
‘to discuss specific topics on the MDS and we are privileged to have
contributions from some of the leading authorities on the subject in the
world. With the benefit of this insight we can get a clearer understanding of
why certain things are (or have to be) done in certain ways.

For balance a contribution was also included discussing application
development without development systems. This illustrates what can be
achieved by using existing equipment and may also highlight areas for
future development/enhancement in development systems. This is to make
the reader aware that tools are available in forms other than those which are
actually called microprocessor development systems. The contributions
were chosen to give a balanced representation of the different approaches
taken in providing aids to a common problem. Guidelines were given to
each of the contributors to discuss the insights and the reasons for taking
certain approaches, as opposed to giving merely a product description.
They were encouraged, however, to use their own current systems as
illustrative examples. There has been only minimal editing, so that the
views, philosophies and concepts presented are those straight from the
contributors.

The readership is likely to be of differing levels of knowledge, and the
book had to be written so as to take account of this. The editor felt it was
his responsibility to ensure a common basic level of understanding. Thus of
necessity the first four chapters had to be written to a lower level. However,
these chapters discuss in detail the essential principles in microprocessor
application development and the need for the correct tools to do the job. An
understanding of these principles is vital to be able to read the
contributions, some of which can be very advanced and highly technical,
since they are all from persons at the forefront of MDS technology. More
advanced readers may feel confident enough to skip or scan the first four
chapters, only referring back to them if there is some difficuity in under-
standing the contributions. ' .

There is a leaning towards software in this book. This is not because we
have underestimated, or wish to belittle the task of hardware development,
but due to the concensus opinion of all the contributors, and the editor, that
software is the critical element in micrnprocessor development. The con-
cepts of software may not be fully understood by everyone, especially pro-
fessionals and engineers outside of the computer and microprocessor
industries. ’

As an aside, it may interest the readers that your author/editor found
that the principles of project management, design and structuring as
discussed in the book applied well to the organisation and writing of this
book! And the excellent contributions received have been a real revelation
of insight and understanding in the manufacturers’ thoughts and
reasonings. Since all the contributions and the general chapters written by
your author/editor were done in parallel, separately, over the same period it
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Xvi
was both surprising and gratifying to find how well they come together and
complement each other. There are some general principles which have had
better coverage in the contributions and, rather than rewriting some of my
own chapters to cover these items, I have left them as they stand; after all, if
I knew everything I would have written the book on my own!

Finally I hope that you, my readers, will find this book as beneficial as I
have found it in writing and organising it.
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CHAPTER 1

What is a Development System?

This chapter is intended as a simple and brief introduction to the com-
ponents and facilities of a typical microprocessor development system
(MDS). Its aim is to achieve common terminology.

The MDS

There are many microprocessor development systems available from dif-
ferent suppliers. They sometimes appear to be different physically, and
certainly the manufacturers may claim some unique features. However,
they do have in common the basic configuration, even if some of the actual
electronic components which go to make up the system may be different.
Fig. 1.1 shows what is generally accepted as the recognized configuration of
an MDS.

Processor

At the centre of the system is the processor unit of the MDS. The processor
unit usually consists of a microprocessor connected with memory, both read
only memory (ROM) and random access memory (RAM), and input and
output (I/0) circuitry - this is shown in fig. 1.2, This configuration is
normally implemented on several printed circuit boards (PCB) and linked
together via a rack system and a backplane ‘motherboard’ - this is done to
allow flexibility and future addition of hardware features. There are
variations to this, such as all of the processor unit circuitry incorporated on
a single PCB, or in some cases more than one microprocessor is used for
different functions. But basically this configuration constitutes that of a
computer.

Console unit
For a user to access the MDS at least one console device has to be attached
to the processor. The visual display unit (VDU) is commonly used for this
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function, although again there are variations where other devices may be
employed, such as keyboard/printing terminals. Terminology sometimes
used for consoles are KSR - keyboard send and receive, or ASR -
asynchronous send and receive. The function that has to be fulfilled here is
the capability to allow the user to enter data into the processor (e.g. a
keyboard) and some means for the processor unit to indicate messages back
to the user (e.g. a display of some form).

PRINTER IN-CIRCUIT
EMULATOR
FLOPPY
DISKS Q, \ f, / .
\—|MDS PROCESSOR |_[EROM
HARD (3 UNIT PHOGCRAMMER
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TERMINAL E::l Ej
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READER & PUNCH

Fig. 1.1 Configuration of a typical microprocessor development system
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Fig. 1.2 Typical microcomputer configuration



