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Two-Byte 80386 Opcode Map
(First byte is OFH)

8 4

Opcodes Determined by Bits 5,4,3 of MODRM Field

Adapted and reprinted by permission of Intel Corporation, copyright 1986.
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Introduction i

THIS BOOK PRESENTS THE ASSEMBLY LANGUAGE PROGRAMMER'’S VIEW OF
the 80386, the latest member of the popular Intel 86 family of micro-
computers. Throughout the book we focus on the 32-bit features of the
chip. The 80386 is entirely compatible with the 8086 and 80286, and we
summarize these features in Chapter 9. In addition to complete coverage
of the 80386, we also cover the 80387, the numerics coprocessor of the
80386. Rather than presenting the 80387 in an appendix or in a separate
chapter, as many books do, we present it in an integrated fashion.

Having spent years developing the chip itself, we are pleased to
present the insider’s view of how to program and use the 80386. Through-
out the book, we have strived to be accurate and authoritative, as only
the chip designers could be.

An important question to answer is: why should you be reading this
book? Why will your understanding and programming of the 80386
benefit you for the next decade or two of your programming career? The
answer is in the tremendous cumulative investment in the 86 family. To
design and use a computer, investments are continually made. These
investments are by those designing computers (IBM PC, PC/AT, PS/2),
operating systems (UNIX, MS-DOS), programming languages (C,
FORTRAN), application programs (Lotus 1-2-3, MultiMate, dBASE
III), and additional hardware (graphics, extra disks, network connec-
tions, add-on memory). The investments also include programs you may
write yourself and, of course, your time to learn. Thus, computer fami-
lies, such as the 86, evolve and share compatibility from one generation
to the next. This compatibility allows the use and leverage of massive
investments already made into a computer family.

We assume you have experience in the basic theory of computer oper-
ations. We also assume this is not your first assembly language experi-
ence. We thus purposely avoid these introductory topics and recommend
the less experienced reader in these areas to first read an introductory
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text. The book is divided into roughly three parts. Chapters 1-4 present
the applications programmer’s view of the 80386. Applications program-
mers can limit their reading to these chapters with little loss in complete-
ness. Chapters 5-7 present the operating-system programmer’s view of
the 80386. These chapters are less tutorial than Chapters 1-4 and con-
clude with reference material on the detailed operation of the operating-
system facilities. Chapters 5-7 are required reading for the
operating-system programmer. Chapters 8 and 9 pick up the loose ends:
debugging and 80386 compatibility with the 8086 and 80286. A more
detailed description of each chapter follows.

In Chapter 1, we give a brief introduction to the 8086 family of pro-
cessors. We also present other introductory items, such as memory orga-
nization and number representations. The bulk of the chapter is
dedicated to the data types supported by the 80386 and 80387.

In Chapter 2, we present the internal machine state, general registers,
processor control registers, and segment registers of the 80386. This is
followed by an introduction to memory addressing. Instruction encodings
and I/O space addressing are next presented. The chapter concludes
with the 80387 internal machine state, general registers, and control
registers.

Chapter 3, the most voluminous of the book, presents every instruc-
tion of the 80386 and 80387. The instruction presentation is broken into
four sections: integer instructions, multiple-segment instructions, instruc-
tions for the operating-system writer, and instructions that operate on
floating-point data.

Chapter 4 presents several examples of the applications programmer’s
instructions and machine state. It summarizes the applications program-
mer’s view of the 80386 and 80387.

Chapter 5 presents the memory-management, protection, and multi-
tasking facilities of the 80386. Several registers and system segments used
by these facilities are introduced here rather than in Chapter 2. The
chapter includes the exact semantics of all segmentation, memory access,
control-transfer, and task-switching operations.

Chapter 6 presents the interrupts and exceptions of the 80386 and
how they are processed. This includes the priorities of interrupts, how
they are masked, and details of control transfers during interrupt process-
ing. As in Chapter 5, an authoritative presentation of the interrupt and
exception processing details is given. The chapter concludes with the
80387 exception causes and methods of processing.

Chapter 7 presents examples of the operating-system facilities of the
80386. These examples demonstrate many of the segmentation, paging,
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and exception facilities discussed in Chapters 5 and 6, and the operating-
system and multiple-segment instructions of Chapter 3.

Chapter 8 presents the facilities included in the 80386 specifically to
support debugging.

Chapter 9 takes a step backward and discusses executing 16-bit code
on the 80386. This includes descriptions of real (8086), virtual-8086, and
protected 16-bit modes of operation.

The following references provide additional material on the 80386 and
80387. Since we make no mention of the hardware aspects of the 80386,
items 2 and 3 below are particularly useful, as they cover this area.

1. 80386 Programmer’s Reference Manual, Intel Corporation, Order No.
230985.

2. 80386 Hardware Reference Manual, Intel Corporation, Order No.
231732.

3. 80386 Data Sheet, Intel Corporation, Order No. 231630.

4. 80386 Assembly Language Reference Manual, Intel Corporation, Order
No. 122332.

5. 80387 Data Sheet, Intel Corporation, Order No. 231920.
With this brief introduction, let’s begin our study of the 80386. It will

be challenging, but not without reward, as you make an investment in a
very popular microcomputer family.
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