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CYCLE 11 

The linear address is used to access the TLB (which we'll assume gives us 
a TLB hit) and the physical address for the data is calculated by merging 
the upper 20 bits from the TLB entry (which name a page frame) and the 
lower 12 bits from the linear address (which name a byte within the 
page). 

At the end of the cycle the resulting physical address is latched 
(placed in a holding register). 

CYCLES 12 THROUGH 14 

We assume that the bus unit is free and that the memory attached to the 
system bus has one wait state (is 3-cycle memory). These cycles are then 
spent retrieving the data from memory. Note that memory accesses that 
are part of executing an instruction aren't pipelined. At the end of Cycle 
14 the data is latched (stored) in the bus unit, where it can be accessed. 

CYCLE 15 

The data from memory is bypassed to one input of the ALU, the value in 
ESI is read into the other, and the subtraction is done with the result 
placed in AR_OUT. 

CYCLE 16 

For the first half of the cycle nothing happens; in the second half the new 
value is written from AR_OUT to ESI and the flag bits are conditioned 
accordingly. 

RIPLEY'S BELIEVE IT OR NOT 

The example above included a two-byte ADD instruction, which 
took four cycles to execute, and an eight-byte SUB which took an 
additional 12 cycles to execute. Listing 7-3 shows examples from among 
the longest possible meaningful instructions on the 80386. AS, OS, and 
FS are address-size, operand-size, and segment override prefixes. 
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INSTRUCTION 1: LOCK: AS: OS: FS: BTS 12345678H [EDI] 
[EBX*4], 24 

CODE: F0: 67: 66: 64: OF BA 94 9F 12345678 18 

INSTRUCTION 2: LOCK: AS: OS: FS: ADD 12345678H [EDI] [EBX*4], 
9ABCDE02H 

CODE: . F0: 67: 66: 64: 81 84 9F 12345678 9ABCDE02 

Listing 7-3. Longest Meaningful Instructions 

Instruction 1 is 13 bytes long and takes 10 cycles to decode and 9 
cycles to execute. Instruction 2 is 15 bytes long and takes 9 cycles to 
decode and 8 cycles to execute. Both instructions are noteworthy for 
taking longer to decode than to execute. 

SOME APPLICATIONS PROGRAMMING 
CONSIDERATIONS 

Some simple rules for writing efficient 80386 applications programs 
come out of the discussion in this and other chapters: 

1. Minimize operating system calls. 
This is normally a good idea, since a single OS call can cause the 
execution of thousands of bytes of code, but it's an especially good 
idea on an 80386-based system, where a program's operating system 
may be running under a hypervisor that has final control of system 
resources. In this case, a call to the operating system may cause a 
further call to the hypervisor, causing longer than usual delays. 

2. Align program modules on page boundaries. 
In a paged system large program modules that are page-aligned at 
the start will help prevent page swaps. 

3. Assist locality of reference 
The principle oflocality of reference is important to memory caches, 
page mode RAMs, the prefetcher, the TLB paging queue, and other 
aspects of 80386-based systems. Programs with have small, tightly 
written modules will execute more efficiently because they will tend 
to take advantage of these built-in speedup techniques. 

4. Put those instructions that are quick to decode and long to execute 
at the top of a loop. 
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A register-to-register MUL is a good example of such an instruction. 
These instructions will tend to help the 80386 catch up after a jump 
causes its onboard queues to be emptied. 

5. Targets of jumps should be dword-aligned 
This will prevent the processor, which is already slowed by having 
its queues emptied, from also having to make extra memory 
accesses to get its first instruction after the jump. 

6. Memory operands should be aligned on their natural boundaries. 
Dword operands should be dword aligned, word operands should be 
word aligned, and the first bit in a series of bit fields should be byte, 
word, or dword aligned ( depending on the number and length of the 
bit fields involved). 

7. Records and other large data structures should be dword- or even 
page-aligned. 
Dword alignment helps speed access to a record. Page ·alignment 
should be considered whenever a record or other structure 
approaches 2 Kb (half a page) in size. This will improve access speed 
within the structure and improve performance in a page-based 
Virtual Memory system. 



A (adjust or auxiliary carry) 
flag, 36 

AAAinstruction,60,90-92 
AADinstruction,60,92-94 
AAMinstruction, 60, 94-96 
AASinstruction,60, 96-98 
Accumulator register, 30, 32 
ADC, 

instruction, 55,98-100 
with carry instruction, 

98-100 
ADD instruction, 2, 

54, 100-io2 
Address manipulation 

instructions, 71-72 
Addressing modes, 45-47 
ANDinstruction,61, 102-105 
Applications programming, 

339-340 
Applications register 

set, 30-33 
Arithmetic instructions, 

54-58 
ASCII, 12 

adjust AL after multiply, 
94-96 

adjust AL after subtract, 
96-98 

adjust AL before 
division, 92-94 

adjust AL for ADD, 90-92 
Assembler directives, 4-6 
Assembly language, 78-79 

80386 instruction and, 7-9 
assembler and, 2-9 
features of, 6-7 

Assert BUS LOCK signal 
prefix instruction, 
181-183 

Base pointer, 31, 32 
Base register, 30, 32 
Base register set, 30 
BCD see Binary coded 

decimal 
Binary coded decimal (BCD), 

11-12 
Binary logic, 20-21 
Binary math, 14-21 

applications of, 19-21 
binary logic, 20-21 

Index 

negative, 17- 19 
overflow and carry, 

19-21 
sign extension, 20 

subtraction, 16-17 
Binary numbers, translating 

large, 13-14 
Bit instructions, 64-65 
Bit scan, 

forward instruction, 
107-109 

reverse, 109-110 
Bit test, 

complement instruction 
and, 113-114 

instruction, 111-112 
reset instruction and, 

115-116 
set instruction and, 

117-118 
BOUND instruction, 70, 

105-106 
BSFinstruction,64, 107- 109 
BSR instruction, 64, 109-110 
BT instruction, 64, 111-112 
BTC instruction, 64, 113-114 
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BTR instruction, 64, 115-116 Convert word to doubleword EFlags, 33 
BTS instruction, 64, 117-118 instruction,137-138 EM (emulation) flag, 39 
Bus unit, 334 Convert word to Dword ENTER instruction, 70-71, 
Bytes, power of two, 15 instruction, 122-124 147-149 

Count register, 30, 32 EQU, 5, 6 
CWD instruction, 59, 137-138 ESC instruction, 71 

C ( carry) flag, 36 CWDE instruction, 122-124 ESI, 31, 32 
Cache accesses, 315-317 CWPE, instruction, 58 ESP, 31, 32 
Caching memory, 313-317 ET (extension type) flag, 39 
CALL instruction, 69, Exceptions and interrupts, 

119-121 D (direction) flag, 36 47-49 
Call procedure, 119-121 DAAinstruction,60, 139-140 Exchange instruction, 
Call to interrupt procedure DAS instruction, 60, 141-142 269-271 

instruction, 163-164 Data conversion instructions, Exclusive OR instruction, 
Carry in binary math, 19-21 58-59 274-276 
CBWinstruction,58,122-124 Data movement, 28 Execution unit, 330-331 
CDQ instruction, 59 instructions,52-54 
Central processing unit, Data registers, 30-32 

components of, 26 Data types, 42-44 Fetch-decode-execute 
Check value in range DB, 5 cycle, 28-33 

instruction, 105-106 Debug, Flag control instructions, 
CLC, instruction, 2, 124-125 address registers, 40-41 65-66 
CLD instruction, 126-127 control register, 40-41 Flags, 
Clear carry flag instruction, registers, 38-42 EFlags, 33 

124-125 DEC instruction, 54, 143-144 system, 34-36 
Clear direction flag Decimal adjust AL Flat memory, 34-49 

instruction,126-127 after addition Floating-point numbers, 13 
Clear interrupts enable flag instruction, 139-140 Flow control instructions, 

instruction, 128-129 Decimal adjust AL after 68-70 
CLiinstruction, 128-129 subtraction instruction, 
CMCinstruction,130-131 141-142 
CMP instruction, 55, 132-133 Decimal arithmetic Global descriptor table 
CMPS instruction, 67, instructions, 60 register (GDTR), 42 

134-136 Decrement instruction, 
Compare instruction, 143-144 

132-133 Destination index, 31, 32 Halt instruction, 150-151 
Compare string instruction, DIV, 2 High level language support 

134-136 DIV instruction, 54-55, instructions, 70-71 
Complement carry 145-146 HLT instruction, 71, 150-152 

flag instruction, Double precision shifts, 63 Hypervisors, 305-306 
130-131 

Computers, data movement 
in, 28 EAX, 30, 32 I (interrupt) flag, 34-35 

Control flags, 36 EBP, 31, 32 1/0 interface, 322-323 
Control registers, 38-42 EBX, 30, 32 1/0 ports, 27 
Control unit, 329 ECX, 30, 32 IDIV instruction, 55, 152-153 
Convert byte to word EDl,31,32 IDTR, 42 

instruction,122-124 EDX, 30, 32 Immediate operand mode, 45 



IMUL instruction, 54, 
154-156 

IN instruction, 156-157 
INC instruction, 54, 158-159 
Increment instruction, 

158-159 
Input from port instruction, 

156-157 
Input shing from port, 

160-162 
INS instruction, 160-162 
Instruction decode 

unit, 327-328 
Instruction expansion, 

334-338 
Instruction pipelining, 

323-326 
Instructions, 

AAA. 60, 90-92 
AAD,60 
AAM, 60, 94-96 
AAS,60,96-98 
ADC, 55, 98-100 
ADD,54,92-94,100-102 
address manipulation, 

71-72 
AND,61, 102-105 
arithmetic, 54-58 
Bit, 64-65 
BOUND, 70, 105-106 
BSF, 64, 107-109 
BSR, 64, 109-110 
BT, 64, 111-112 
BTC, 64, 113-114 
BTR, 64, 115-116 
BTS, 64, 117-118 
CALL, 69, 119-121 
CBW, 58, 122-124 
CDQ59 
CLC, 124-125 
CLO, 126-127 
CU 128-129 
CMC, 130-131 
CMP,55, 132-133 
CMPS,67,134-136 
CWD, 59, 137-138 
CWDE,122-124 
CWPE,58 

DAA, 60, 139-140 
DAS, 60, 141-142 
data conversion, 58-59 
DEC, 54, 143-144 
decimal arithmetic, 60 
DIV,54-55,145-146 
ENTER, 70-71, 147-149 
ESC, 71 
flag control, 65-66 
flow control, 68-70 
format of, 79-81 
HLT, 71, 150-151 
IDIV,55,152-153 
IMUL,54, 154-156 
IN, 156-157 
INC, 54, 158-159 
INS, 160-162 
INT, 69, 163-164 
INTO, 69 
IRET, 69, 155-156 
IRETD,69 
Jee, 3, 167-171 
JMP,68-69,172-174 
JZ, 3 
LAHF,65, 175-176 
LEA, 177-178 
LEAVE, 70-71, 179-180 
LEFS, 301 
LGS, 301 
LOCK, 71, 181-183 
LOOS, 67, 184-186 
logical, 61-62 
LOOP, 69 
LOOPcc, 187-188 
LOOPE, 69 
LOOPNE, 69 
LOOPNZ,69 
LOOPZ, 69 
LSS, 301 
Lxx, 189-190 
MOV, 52, 191-193, 301 
MOVS, 67, 196-197 
MOVSX, 58, 301 
MOVxX, 194-195 
MOVZX, 301 
MUL,54,198-199 
NEG, 55, 200-201 
NOP, 71, 202-203 
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NOT, 61, 204-205 
OR, 61, 206-208 
OUT,209-210 

·OUTS, 211-213 
POP, 53, 214-216 
POPA, 53, 217-218, 299 
POPAD, 53 
POPF, 65, 219-220 
POPFD, 65 
processor control, 71 
PUSH, 52-53, 65, 221-223 
PUSHA, 53, 224-226, 299 
PUSHAD, 53 
PUSHD, 65 
PUSHF, 227-228 
RCL, 62 
REP, 67 
REPcc, 229-231 
REPE, 67 
REPNE, 67 
REPNZ, 67 
REPZ, 67 
RET, 232-233 
ROL, 62 
ROR, 62 
Rxx, 234-237 
SAHF,65,238-239 
SBB, 55, 247-249 
SCAS, 67, 250-251 
SET, 61 
SETcc, 252-254 
SHL, 62 
SHLD, 63 
SHR, 62 
SHRD,63 
SHxD,244-246 
STC, 255-256 
STD, 257-258 
STI,259-260 
STOS, 67, 261-262 
shing, 66-68 
SUB,54,263-264 
Sxx, 240-243 
TEST, 61, 265-266 
timing data, 81-84 
translation, 72-73 
WAIT,71,267-268 
XCHG, 52, 269-271 
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Instructions (Continued) LOCK instruction, 4, memory organization, 
XLAT,272-273 71, 181-183 318-321 
XOR, 61, 274-276 LODS instruction, 67, page mode RAMs, 317-318 

INT instruction, 69, 163-164 184-186 Memory management 
Interleaving memory, Logical and, 102-105 registers, 42 

311-312 Logical compare instruction, Microprocessors, 
Internal registers, 28 265-266 8086 family of, 25-26 
Interrupt descriptor table Logical instructions, 61-62 basics of, 26-28 

register, 42 Logical operations, history o( 24-26 
Interrupts and exceptions, nibbles P and Q, 86 MOV,2 

47-49 Loop control with CX MOV instruction, 191-193, 
INTO instruction, 69 counter instruction, 301 
IOPL (1/0 privilege 187-188 MOV (move) instruction, 52 

level) flag, 34 LOOP instruction, 69 Move data instruction, 
IRET instruction, 69, 165-166 Loop top, 3 191-193 
IRETD instruction, 69 LOOPcc instruction, 187-188 Move string instruction, 

LOOPE instruction, 69 196-197 
LOOPNE instruction, 69 Move with sign/zero 

Jccinstruction,3,167-171 LOOPNZ instruction, 69 extension instruction, 
JMP instruction, 68-69, LOOPZ instruction, 69 194-195 

172-174 Lxxinstruction,189-190 MOVS instruction, 67, 
Jump if condition is 196-197 

met instruction, MOVSX instruction, 58, 301 
167-171 Make stack frame for MOVxX instruction, 194-195 

JZ instruction, 3 procedure instruction, MOVZX instruction, 301 
147-149 MP (math present) flag, 

Memory, 26-27 39-40 
LAHF instruction, 65, caching, 313-317 MULinstruction,54,198-199 

175-176 effective address Multitasking, 277-281 
LDTR, 42 of an operand in, 282 support for, 279-281 
LEA instruction, 177-178 flat and segmented, 37-49 
LEA VE instruction, 70-71, interleaving, 311-312 

179-180 organization, 318-321 NEG instruction, 55, 200-201 
LEFSinstruction,301 segmentation, 281-284 Negative binary numbers, 
LES instruction, 301 descriptors and tables, 17-19 
LGS instruction, 301 282-284 No operation instruction, 
Linear address creation, 282 linear address creation, 202-203 
Load effective address 282 NOP instruction, 71, 202-203 

offset instruction, virtual, 287-290 NOT instruction, 61, 204-205 
177-178 Memory access, 308-323 NT (nested task) flag, 34 

Load flags into AH design trade-offs, 321-322 Numbering systems, 9-21 
instruction, 175-176 1/0 interface, 322-323 binary math, 14-16 

Load full pointer, 189-190 interleaving memory large binary numbers, 
Load string instruction, and,311-312 13-14 

184-186 memory caching Numbers, 
Local descriptor task register, and,313-317 floating-point, 13 

42 cache accesses, 315-317 representing, 11-13 
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translating large binary, POPA instruction, 53, support for, 279-281 
13-14 217-218,299 paging, 284-287 

POP AD instruction, 53 physical address 
POPF instruction, 65, creation, 285-287 

0 (overflow) flag, 35 219-220 segmentation, 281-284 
Octal notation, 10 POPFD instruction, 65 linear address creation, 
One's complement Prefetch unit, 327 281 

negation instruction, Processor, segment descriptors 
204-205 applications programming and tables, 282-284 

Opcode column, values used, considerations, virtual memory, 287-290 
87 339-340 support for, 289-290 

Operating systems, control instructions, 71 PUSCH instruction, 53 
considerations, 304-306 inside the, 323-338 Push all general registers, 

sample hypervisors, bus unit, 334 224-226 
305-306 control unit, 329 Push flags instruction, 

OR instruction, 61, 206-208 execution unit, 330-331 227-228 
OUT instruction, 209-210 instruction decode unit, PUSH instruction, 52-53, 65, 
Output string to port 327-328 221-223 

instruction, 211-213 instruction execution, Push operand onto 
Output to port instruction, 334-338 stack, 221-223 

209-210 paging unit, 332-334 PUSHA instruction, 224-226, 
OUTS instruction, 211-213 prefetch unit, 327 299 
Overflow in binary segmentation unit, 331 PUSHAD instruction, 53 

math, 19-21 timing, 329-330 PUSHD instruction, 65 
Processors, 307-340 PUSHF instruction, 227-228 

memory access, 308-323 
P (parity) flag, 36 cache accesses, 315-317 
Page mode RAMs, 317-318 design trade-offs, Queues, execution speed 
Paging, 284-287 321-322 and,82-83 

physical address creation, UO interface, 322-323 
285-287 interleaving memory 

Paging unit, 332-334 and,311-312 R (Resume) flag, 34 
PE (protection enable) memory caching RAM, 4, 26-27 

flag, 40-42 and,313-315 chip response time, 314 
PG (paging enable) flag, 39 memory organization, page modes, 317-318 
Physical address creation, 318-321 RCL instruction, 62 

285-287 page mode RAMs, RCR instruction, 62 
Pipelining, 29 317-318 Read only memory 

defined,310 modes compared (ROM), 27 
instruction,323-326 with, 296-304 Real mode, new instructions 

Pop all general registers system performance, for, 300-302 
instruction, 217-218 307-308 Real mode programs, 

Pop flags instruction, Program counter, 28-29 296-299 
219-220 Programming, applications, Register operand mode, 45 

POP instruction, 53, 214-216 339-340 Registers, 
Pop stack to operand, Protected mode, 277-290 control, test, and debug, 

214-216 multitasking, 277-281 38-42 
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Registers (Continued) Set interrupts enabled TR, 42 
data, 30-32 · flag instruction, Translate string instruction, 
segment, 32 259-260 272-273 

Remove procedure SETccinstruction,252-254 Translation instruction, 
stack frame Shift and rotate instructions, 72-73 
instruction, 179-180 62-64 TS (task switched) flag, 39 

REP instruction, 4, 67 Shift double instruction, Two's complement negation 
REPccinstruction,229-231 244-246 instruction,200-201 
REPE instruction, 67 SHL instruction, 62 
Repeat while condition is SHLD instruction, 63 

met (prefix) SHR instruction, 62 Unconditional jump 
instruction,229-231 SHRDinstruction,63 instruction, 172-174 

REPNE instruction, 67 SHxD instruction, 244-246 Unsigned divide instruction, 
REPNZ instruction, 67 Sign extension in binary 145-146 
REPZinstruction,67 math, 20 Unsigned multiply 
RET instruction, 232-233 Signed divide instruction, instruction, 198-199 
Return from CALL 152-153 

instruction,232-233 Signed multiply, 154-156 
ROM see Read only memory Source index,31,32 Virtual machines, 293 
ROR instruction, 62 Status flags, 35-36 Virtual memory, 287-290 
Rotate instruction, 234-237 STC instruction, 255-256 Virtual (V8086) mode, 
Rxxinstruction,234-237 STD instruction, 257-258 291-306 

STI instruction, 259-260 defined,292 
Store AH into flags flag, 34 

instruction, 238-239 history of, 294-296 
S (sign), flag, 35 Store string instruction, programs and, 296-304 
SAHF instruction, 65, 261-262 virtual machines 

238-239 STOS instruction, 67, and,293-294 
SBB instruction, 55, 247-249 261-262 VM (virtual mode) flag, 34 
Scan string instruction, Stringinstructions,66-68 

250-251 SUB instruction, 54, 263-264 
SCAS instruction, 67, Subtract instruction, 263-264 Wait for coprocessor 

250-251 Subtract with borrow instruction, 267-268 
Segment descriptors and instruction,247-249 WAIT instruction, 71, 

tables, 282-284 Sxxinstruction,240-243 267-268 
Segment registers, 32 
Segmentation unit, 331 
Segmented memory, 34-39 T (Trap) flag, 35 XCHG (exchange) instruction, 
Set byte on condition Task register, 42 52, 269-271 

instruction,252-254 TEST instruction, 61, XLAT instruction, 272-273 
Set carry flag instruction, 265-266 XOR instruction, 61, 274-276 

255-256 Test registers, 38-42 
Set direction flag, 257-258 Timing, 329-330 
SET instruction, 61 data, 81-84 Z (zero) flag, 35-36 
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$24.95 
18263-0 

This book is an excellent introduction to programming the 80286 processor and 
is perfect for either the beginning programmer or the experienced programmer 
new to assembly language. Both a tutorial and a reference, The Complete Guide 
to IBM PC AT Assembly Language offers a new approach to assembly 
language programming and includes hundreds of examples, with many specific 
instructions for the IBM PC and XT, too. In a refreshingly readable style, Hahn 
succeeds at presenting complex concepts in carefully defined, easy-to­
understand terms. This book 

• Provides instructions on how to construct, process and run your own programs 
• Offers valuable suggestions on defining data, control flow, and string in­
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• Contains numerous practical techniques for working with bits, interrupts, 

input/output, and much more 
• Includes a useful command summary and a comprehensive glossary of tech­

nical terms 
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By Harley Hahn 
416 pages 
$21.95 
18260-6 
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The only book specifically devoted to Xenix on the IBM PC AT, this handbook 
gives you a thorough introduction to IBM Xenix, one of the most powerful 
operating systems for small computers. The author starts with the basics and 
progresses to more advanced Xenix concepts, helping you understand and use 
the Xenix file system, send and receive messages with the Xenix mail system, 
program the shell, and more. The second book in our popular series on the PC 
AT, this book will give you a sound understanding of the complex Xenix 
operating system. This book 

• Introduces computer novices and experienced Unix users to IBM Personal 
Computer Xenix 

• Focuses on the practical uses of Xenix, and makes a complex system easy to 
understand 

• Provides a clear overview of the operating system, detailed explanations of 
important concepts, and a wealth of examples 

• Explains how to use the vi editor to create and modify your own text files 
• Shows you how to work with the major Xenix commands and options 
• Includes a detailed glossary and a summary of vi commands 
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18080-8 
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Martin L. Moore 

This is the first book on the new Xenix System V. Both a tutorial for novice 
Xenix users and a comprehensive reference guide, Working With Xenix System 
V helps you learn enough about Xenix to use it productively. Written for non­
programmers, this book takes the mystery out of the latest version of the 
Microsoft Xenix operating system. Since Xenix System V is now compatible 
with Unix System V, this book will also help you use the Unix operating 
system on a variety of personal computers. Learn to use your Xenix- or Unix­
based computer more efficiently with this complete user's handbook This book 

• Shows you how to do useful applications with Microsoft Xenix on your IBM 
PC XT, AT, or compatible 

• Leads you through the most common Xenix operations, covering commands 
you'll use every day 

• Includes a thorough guide to the Xenix file structure and the shell 
• Explains how to use the vi text editor and the mm macros for word processing 
• Includes a quick-reference command dictionary which describes the most 

useful Xenix commands in detail 
• Provides a handy chart listing the key command differences between 

Microsoft, Xenix, AT&T Unix System V, and the Berkeley Version 4.2BSD Unix 
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By Terry Ward 
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Advanced Programming Techniques in Modula-2 presents a wide variety of 
tools, tips, and techniques for advanced Modula-2 programmers. Beginning with 
a brief overview of the language, this book includes many examples of 
advanced programming projects. This book 

• Includes benchmark utilities for testing compiler performance 
• Details a set of specialized module libraries for extending Modula-2, including 

string handling, set operations, and bit and matrix manipulations 
• Provides a set of sorting modules using various sorting algorithms 
• Features a set of interface modules for use with the reader's programs 
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By Harley Hahn 
351 pages 
$19.95 
18262-2 

This valuable reference guide introduces you to IBM's bestselling new personal 
computer, the PC AT. Written in an easy-going, nontechnical style, this book is 
designed to get you using your computer immediately. The author clearly 
guides you from the basics to advanced features of the AT, with an emphasis 
on making a complicated system understandable. This book also includes a list 
of popular software programs that work on the PC AT, many examples, and a 
variety of information not found in the computer's manual. This book 

• Tells you everything you need to know to use your PC AT effectively 
• Gives detailed information on the latest versions of DOS-versions 3.0 and 3.1 
• Includes a clear overview of PC AT hardware, software, and peripherals 
• Offers thorough definitions of important computer terms and concepts 
• Provides techniques for managing disks and files 
• Offers a helpful summary of DOS commands and error messages 
• Explains such advanced features as tree-structure files and the line editor 
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Programming the 
lntelSQ386 

Written for both novice and experienced programmers, this complete guide offers an 
in-depth look at the new 80386 processor. Following a brief discussion of assembler 
and microprocessors, this valuable reference explains timing, system design, 
processor layout, and efficiency in programming. Special features include 

• a fold-out diagram of the chip's pinout 

• a complete instruction set, including detailed programmer's notes 

• techniques for programming in the protected mode 

You'll also find details about the differences between real mode, protected mode, and 
virtual 8086 mode, and much more. 

Full of information not found anywhere else, Programming the Intel 80386 is just the 
resource you need to use the powerful new Intel 80386 microprocessor. 
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