




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































parameters 
formal 367 
macros and 367 

parity flag 
conditional jumps and 157 

parsing order 
Ideal mode 469 

Pascal See Turbo Pascal 
PC-DOS See DOS 
%PCNT directive 214 
percent sign 

Ideal mode 468 
percent sign operator 

within macros 373 
period 

in directives 468 
in labels 82 

Ideal mode 459 
in structures 

Ideal mode 464 
operator 376 

pitfalls 225-256 
carry flag 245 
conditional jumps 234 
converting bytes to words 241 
direction flag 239 
flags 246 
interrupt handler 251 
linking to Turbo C 253 
LOOP instruction 238 
memory variables 246 
multiple prefixes 242 
multiplication 244 
OFFSET operator 247 
REP prefix 239 
REP string overrun 235 
returns 228 
reversing operands 230 
segment groups 252 
segment wraparound 249 
stack allocation 230 
string comparisons 239 
string instruction operands 242 
string instructions 235, 245 
string segment defaults 240 
subroutines 227, 228, 231 
termination 226 

Index 

wiping out registers 231 
zeroCX237 

plus operator 376 
plus sign 23 
pointers 

defined 44 
I/O 

OX register 140 
OX register and 56 

memory 55, 96 
BP register and 58 
CS register and 65 
01 register and 57 
OS register and 66 
ES register and 66 
51 register and 56 
SP register and 59 
55 register and 66 

segment:offset 118 
segmentation and 61 
to structures 

Ideal mode 464 
POP instruction 59, 139 
POPA instruction (80186) 411 
POP AO instruction 

80386 445 
POPFD instruction 

80386 445 
%POPLCTL directive 215 
#pragma directive 264 
predefined symbols See symbols 
prefixes 184 

local label 353 
multiple 242 
segment override 345 

printing, first program 17 
PRIV ATE combine type 392 
PROC directive 131,351 

high-level languages and 109 
subroutines and 164, 228 

processor, defined 43 
Program Segment Prefix (PSP) 316 
program structure 78-172 
program termination 72, 79, 86 

problems with 226 
Prolog See Turbo Prolog 
protected mode 33 
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80286 418 
80287453 

protected mode instructions 
80286 418 

PSP 316 
PTR operator 

Ideal mode 466 
PUBLIC combine type 391 
PUBLIC directive 193 

Ideal mode 473 
Turbo Pascal and 320 

public functions 
Turbo C and 290 

public labels 193-197 
Ideal mode 473 

PUSH instruction 59, 139 
80186 415 

PUSHA instruction (80186) 411 
PUSHAD instruction 

80386445 
PUSHFD instruction 

80386445 
%PUSHLCTL directive 215 
PWORDtype 130 

Q 
Iq option 34 
quad words 118 

converting to doublewords 437 
question mark 

in labels 82 
uninitialized data and 129 

QWORD type 130 

R 
Ir option 27, 34 
.RADIX directive 123 
RCL instruction 153 
RCR instruction 152 
README.COM 7 
real mode (80286) 418 
real numbers 122 
RECORD directive 380 
records 381 
recursion 163 
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registers See also individual listings 
8086 51 
80386 425 
32-bit 426 
as operands 89 
incrementing I decrementing 144 
parameter passing 166 
preserving 167, 231 
preserving (Turbo C) 277, 302 
setting to zero 149 
Turbo Pascal 318 

REP prefix 
problems 239 
segment override and 348 
string overruns 235 

REPE instruction 187 
repeating instructions 184, 362 
REPNE instruction 187 
REPNZ instruction 187 
REPT directive 362 

DUPvs.363 
REPZ instruction 187 
reserved words 80 
RET instruction 

PROC directive and 228 
subroutines and 162,227 

ROL instruction 152 
ROR instruction 151 
rotates 151 

5 
-5 option (Turbo C) 262 
IS option 394 
I s option 25, 35 
SAL instruction 150 
SAR instruction 151 
SBB instruction 143 
SCAS instruction 185 

ES register and 346 
repeating 239 

SCASB instruction 185 
screen mode 

ANSI.SYS 74 
BIOS and 73 

SEG operator 
Turbo Pascal and 324 

SEGMENT directive 112, 389 
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segment:offset pointers 118, 404 
segments 

80386 420, 446 
accessing multiple 349 
alignment 

80386 423 
types 206, 390 

alphabetical order 394 
code 65, 104, 404 

Turbo Pascal 317 
combine types 207, 390 
current 112 
data 66, 105, 110, 404 
directives 79, 103, 389-408 

80386 423 
high-level languages and 115 
simplified 104-110, 399, 400 

symbols and 110 
standard 111-116 
Turbo C and 283 

end of 112 
extra 66 
fixups 

Ideal vs. MASM mode 474 
groups 395 

Ideal mode and 456, 470 
MASM mode 470 
problems 252 
Turbo C and 253 

listing 206 
multiple 404 
names 64, 392 
nesting 392 
ordering 25, 108, 392, 393 
override 

prefixes 345 
registers 61, See also individ uallistings 

80386 429 
CS65 
DS 66, 105 
ES 66, 107 
FS429 
GS429 
memory pointers to 56, 57 
moving data between 138 
SS66 

sequential order 25, 35, 394 

Index 

stack 66 
start of 112 
Turbo C and 282 
USE16420 
USE32420 
wraparound problem 249 

semicolon 22 
inline assembly and 268 

semicolon operator 
within macros 373 

SEQ directive 25 
.SEQ directive 394 
serial communications 74 
SET instruction 440 
SETNC instruction 440 
SETS instruction 440 
SFCONri directive 37 
shifts 150 

multiple word (80386) 438 
SHL instrl:lction 150 

80186 416 
SHLD instruction 438 
short integers 118 
SHORT operator 154 

forward jumps and 360 
SHR instruction 151 

80186 416 
records and 382 

SHRD instruction 439 
SI register 56, 66 

as memory pointer 97 
string instructions 185 

sign, changing 147 
sign flag 

conditional jumps and 157 
signed conversion instructions 437 
signed division 146 

SARand 151 
signed multiplication 146 
signed numbers 135 
simplified segment directives 104-110 

80386 423 
ASSUME and 399, 400 

size of data See data, size 
SIZE operator 

Ideal mode 466, 473 
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slash 
include files and 199 

small memory model 108 
SMALL operator 

80386 and 421 
source files 

include files 28 
symbols 26 

SP register 59, 66 
speaker 75 
square brackets 100 

Ideal mode 461 
MASM mode 461 

SS register 
LES instruction and 440 
memory operands and 346 
memory pointers to 58 

stack 
80186 instructions 412 
allocating 230 
combine types and 391 
MOV instruction and 139 
parameter passing 166 
pointer 59, 66 
segment 66 
segment override and 348 
size of 104 
Turbo Pascal 317 

STACK combine type 391 
.ST ACK directive 104, 230 
stack segment register (SS) 

memory pointers to 58 
standard segment directives 111-116 
start address 

END directive and 87 
statistics, displaying 24 
STD instruction 239 
STOS instruction 182 

ES register and 346 
multiple segments and 408 

STOSB instruction 58, 182 
STOSW instruction 182 

pitfalls 241 
string instructions 180 

80386 444 
BP register 58 
bytes vs. words 189 
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CMPS 188 
data movement 181 
decrementing 239 
DI register 57 
direction flag 239 
effect on registers 245 
ES register 107 
extra segment 66, 348 
flags 187 
incrementing 239 
LODS 181 
mixing with non-string 349 
MOVS 183 
multiple prefixes 242 
operands to 242 
pitfalls 235 
REP prefix 184, 187 
repeating 184, 187, 235 
SCAS 185 
SI register 57 
stos 182 

strings . 
assigning to hll,Jels 174 
comparing 239 
displaying 216 
initialization 126 
quoted (Ideal mode) 469 

STRUC directive 374 
structures 373-389 

DUP operator and 376 
forward references 373 
Ideal mode 380, 460, 473 
initialization 379 
MASM mode 373 
period operator 376 
Turbo C 269, 303 

SUB instruction 142 
subroutines 161 

far 165 
local labels 349 
macros vs. 366 
near 165 
preserving registers 231 
RET instruction 227 

subtraction 142 
%SUBTTL directive 213 
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symbol tables 
listing files 205 

cross-referencing 26 
suppressing 33,205,213 

symbols 
case-sensitive 31, 32 
@CodeSize 110 
@curseg 110 
@data 105 
defining 26 
external 32 

Ideal mode 473 
Turbo C and 293 

@fardata 110 
@fardata? 110 
@FileName 110 
Ideal mode 459 
length of 32 
local 

Ideal mode 475 
public 32 
restrictions 26 
unreferenced 213 
uppercase 32 

%SYMS directive 213 
.SYMTYPE operator 

Ideal mode 465 
syntax, command-line See command-line 

syntax 
system timers 74 
systems software 

IBM PC 68 

T 
/t option 35 
T ASM.CFG files 39 
TASM.EXE 7 
TBYTE type 130 
TCREF 1 
TCREF.EXE 7 
termination 72 

DOS functions 72 
END directive and 79, 86 
problems with 226 

TEST 
ANDvs.384 

%TEXT directive 214 

Index 

text strings See strings 
TFCOND directive 37 
time 74 
??Time variable 179 
timers 74 
tiny memory model 108 
%TITLE directive 213 

Ideal mode 469 
TLIB.EXE 7 
TLINK 1, 13, 294, 308 

segment ordering 394 
Turbo C version 259 

TLINK.EXE 7 
tokens 

Ideal mode 459 
TOUCH.COM8 
trap flag 53 
%TRUNC directive 214 
Turbo C 257-313 

80186/80286 processor 267 
80186 and 412 
-1 option 267 
ARG directive and 300 
assembler modules in 27 
assembly language vs 45 
-B option 264 
case sensitivity 32, 291 
code segment 282 
data types 292 
external symbols 293 
floating-point emulation 27 
inline assembly 258-280 

comments 268 
format 268 
limitations 274 
semicolon 268 

jumps 274 
linking to 253, 308 
LOCAL directive and 298 
MASMand 265 
memory models 282 
operand limitations 274 
parameter passing 295 
Pascal calling conventions 307 
path-naming conventions 199 
period operator 376 
#pragma directive 264 
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public functions and 290 
register preservation 277, 302 
returning values 302 
-S option 262 
segment directives and 283 
structures 269, 303 

Turbo Debugger 1, 38 
Turbo Librarian See TLIB utility 
Turbo Link See TLINK utility 
Turbo Pascal 315-344 

allocating local data 332 
data segment 317 
EXTRN directive 321 
functions results 331 
heap 318 
making assembler information available to 
320 
making information available to assembler 
321 
memory map 315 
memory models 315 
near / far calls 319 
optimization 325 
parameter passing 325 
PUBLIC directive 320 
register usage 318 
returning values 331 
segment fixups 324 
stack 317 

tutorial 9-75 
two-pass assemblers 

compatibility with 223 
two's complement arithmetic 136 
type-checking 

Ideal mode 456 
type specifiers 130 
.TYPE operator 

Ideal mode 465 
typefaces in this manual 3 
types See data, types 

u 
unconditional jumps See jumps, unconditional 
underscore 

Turbo C and 290 
uninitialized data 129 
UNION directive 387 
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unions 
Ideal vs. MASM mode 460 

UNKNOWN type 131 
unsigned division 147 

SHRand 151 
unsigned multiplication 145 
unsigned numbers 135 
%UREF directive 213 
USE16 segment 420, 446 
USE32 segment 420, 446 

V 
/v option 24, 35 
variables 

changing sign 147 
converting to strings 72 
incrementing/decrementing 144 
inline assembly and 276 
memory 125 
record 381 
uninitialized 129 

W 
/woption 36 
warning messages 16 

"mild" 36 
generating 36 

WIDTH operator 383 
wildcards See DOS wildcards 
WORD PTR operator 134 
WORD type 130 
words 117 

X 

CMPSWand 188 
converting to bytes 137 
converting to doublewords 137 
LODSWand 181 
MOVSWand 183 
SCASW and 187 
srOSWand 182 
string instructions 189 
WORD PTR operator 134 

/xoption 37 
.xRF files 23 
XCHG instruction 139 
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XLAT instruction 
operands to 243 

XOR instruction 149 

Z 
/z option 37 

Index 

/ zd option 38 
zero ex value 

string instructions and 237 
zero flag 53 

conditional jumps and 156 
loops and 160 

/ zi option 38 
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