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- PREFACE

The heart of a personal computer is a microprocessor, which handles the computer’s re-
quirements for arithmetic, logic, and control. The microprocessor had its origin in the
1960s, when research designers devised the integrated circuit (IC) by combining various
electronic components into a single component on a silicon “chip.” The manufacturers set
this tiny chip into a device resembling a centipede and connected it into a functioning sys-
tem. In the early 1970s, Intel introduced the 8008 chip, which ushered in the first genera-
tion of microprocessors.

By 1974, the 8008 had evolved into the 8080, a popular second-generation micro-
processor with general-purpose use. In 1978, Intel produced the third-generation 8086
processor, which provided some compatibility with the 8080 and represented a significant
advance on its design. Next, Intel developed the 8088, a variation of the 8086 that provided
a slightly simpler design and compatibility with then-current input/output devices. The
8088 was selected by IBM in 1981 for its forthcoming personal computer. An enhanced ver-
sion of the 8088 is the 80188, and enhanced versions of the 8086 are the 80186, 80286,
80386, 80486, Pentium (or 586), PentiumPro (or 6x86) each of which provides additional
operations and processing power.

Each family of processors has its own unique set of instructions that are used to di-
rect its operations, such as accept input from a keyboard, display data on a screen, and per-
form arithmetic. This set of instructions is known as the system’s machine language, which
(as you will soon discover) is too complex and obscure for developing programs. Software



xvi Preface
suppliers provide an assembly language for the processor family that represents the various
instructions in a more understandable symbolic code.

High-level languages such as C and BASIC were designed to eliminate the techni-
calities of a particular computer, whereas a low-level assembly language is designed for a
specific family of processors.

" The use of assembly language provides a number of advantages:

* Aprogram written in assembly language requires considerably less memory and exe-
cution time than a program written in a high-level language.

Assembly language gives a programmer the ability to perform highly technical tasks
that would be difficult, if not impossible, in a high-level language.

A knowledge of assembly language provides an understanding of machine architec-
ture that no high-level language can ever provide.

Although most software specialists develop new applications in high-level languages,
which are easier to write and maintain, a common practice is to recode in assembly
language those routines that have caused processing bottlenecks.

Resident programs (that reside in memory while other programs execute) and inter-
rupt service routines (that handle input and output) are almost always developed in
assembly language.

The following material is required for leaming PC assembly language:

Access to an IBM personal computer (any model) or equivalent compatible.
A copy of the DOS operating system (preferably a recent version) and familiarity with
its use.

A copy of an assembler translator program (preferably a recent version). Common
suppliers include Microsoft, Borland, and SLR systems.

The following are not required for learning assembly language:

Prior knowledge of a programming language, although such knowledge may help you
grasp some programming concepts more readily.

Prior knowledge of electronics or circuitry. This book provides all the information
about the PC’s architecture that you require for programming in assembly language.

OPERATING SYSTEMS

The major purposes of an operating system are (1) to allow users to instruct a computer re-
garding actions it is to take (such as executing a particular program) and (2) to provide
means of storing (cataloging) information on disk and of accessing it. .

The basic operating system for the PC and its compatibles is MS-DOS from Mi-
crosoft, known as PC-DOS on the IBM PC. Each version of DOS has provided additional
features that have extended the capability of the PC. It is much easier to learn the intrica-
cies of assembly language while within a relatively simple operating system like DOS



Preface xvii

rather than attempt it from within the O8/2 or Windows environment. Within DOS. you can
freely experiment and can later step up to more advanced systems.

FOCUS OF THIS BOOK

The primary aim of this book is to assist readers in learning assembly programming. To this
end, the book first covers the simpler aspects of the hardware and the language and then in-
troduces instructions as they are needed. As well, the text emphasizes clarity in program ex-
amples. Thus the examples use those instructions and approaches that are the easiest to
understand, even though a professional programmer would often solve similar problems
with more sophisticated—but less clear—code.

The programs also omit macro instructions (explained in Chapter 22); although pro-
fessional programmers use macros extensively, their appearance in a book of this nature
would interfere with leamning the principles of the language. Once you have learned these
principles, you can then adopt the clever techniques of the professional.

THE APPROACH TO TAKE

This book can act as both a tutorial and a permanent reference. To make the most effective
use of your investment in a PC and software, work through each chapter carefully, and
reread any material that is not immediately clear. Key the program examples into your com-
puter, convert them into executable “modules,” and get them to execute (or “run”). Also, be
sure to work through the exercises at the end of each chapter.

The first nine chapters furnish the foundation material for the book and for assembly
language. After studying these chapters, you can proceed with Chapters 12, 13, 15, 16, 20, 21,
or 22. Chapters 25, 26, and 27 are intended as references. Chapters related to each other are:

* 9 through 11 (on screen and keyboard operations)

13 and 14 (on arithmetic operations)

16 through 19 (on disk processing)

23 and 24 (on subprograms and memory management)

On completing this book, you will be able to:

Understand the hardware of the personal computer.

Understand machine-language code and hexadecimal format.

Understand the steps involved in assembling, linking, and executing programs..
Write programs in assembly language to handle the keyboard and screen, perform
arithmetic, convert between ASCII and binary formats, perform table searches and
sorts, and handle disk input and output.

Trace machine execution as an aid in program debugging.
Write your own macro instructions to facilitate faster coding.
Link separately assembled programs into one executable program.
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Leaming assembly language and getting your programs to work is an exciting and
challenging experience. For the time and effort invested, the rewards are sure to be great.

NOTES ON THE FOURTH EDITION

This fourth edition reflects a considerable number of enhancements to the previous edition,
including the following:

« More features of the Intel 80486 and later processors

* More program examples and exercises

« Earlier introduction to interrupt operations

* Inclusion of material on more recent assembler versions

¢ Considerable reorganization and revision of explanations throughout the text
*» Revised and additional questions at the end of each chapter.

Users of the third edition should note that the contents of Chapters 25 and 26 have
been combined in this edition. Also, the conditional jump instructions described in Chap-
ter 27 (*“The PC Instruction Set”) are now organized and summarized in a table.
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