


arithmetic

arithmetic (continued)

cosines, 254-257
data types, 33, 184-186
denormalized coefficients, 185
description, 182-183, 185-186
division, 245-248
double floating-point values in gas, 187
double-extended-precision, 186-187
double-precision, 194-196
exceptions, 269
format, 183
IA-32 floating-point values, 186-187
IEEE Standard 754 floating-point formats, 184
log base 2 calculations, 257-259
logarithmic functions, 257-259
moving floating-point values, 187-189
multiplication, 245-248
nonwaiting instructions, 269
normalized coefficients, 185
optimizing, 270
partial remainders, 252-254
preset floating-point values, 189-190
real numbers, 182-183
return values, 400-401
rounding, 249-252
sign changes, 249-252
sines, 254-256
single-precision, 185-186
square roots, 249-252
SSE data types, 190-193
SSE2 data types, 191-193
SSE3 instructions, 196
subtraction, 245-248
trigonometric functions, 254-257
values, asm format, 380-382
waiting instructions, 269

logical operations
bit testing, 232-233
Boolean logic, 231-232
MMX, 493-494

mathematical operations
BCD (Binary Coded Decimal), 30
borrow indicator, 30
carry indicator, 30
data corruption indicator, 30
overflow indicator, 30
parity indicator, 30
sign indicator, 30, 141-142
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arithmetic, integer
addition
carry detection, 204-206
integer values, 202-204
large integers, 206-210
overflow detection, 204-206
byte integers, 162
decrementing, 215-216
defining integers in gas (GNU assembler), 172-173
division See also rotating bits; shift instructions
error detection, 223
signed integers, 222-223
unsigned integers, 221-222
doubleword integers, 162
extending integers, 169-172
incrementing, 215-216
little-endian versus big-endian, 162
multiplication See also rotating bits; shift instructions
overflow detection, 220
signed integers, 218-220
unsigned integers, 216-218
one’s complement, 167
quadword integers, 162
return values, 306-397
shift instructions See also division; multiplication
description, 223
division, 225-226, 226-227
MMX (Multimedia Extension), 493-494
multiplication, 224-225, 226-227
rotating bits, 226-227
signed integers
description, 166-168
extending, 170-172
signed magnitude, 166
SSE instructions, 504
standard sizes, 162
subtraction
carry detection, 212-214
integer values, 210-212
large integers, 214-216
overflow detection, 212-214
two’s complement, 167
unsigned integers
description, 164-165
extending, 169-170
word integers, 162



assembly functions (assembly language programs)

arithmetic, SIMD integers jumps, 382-383
description, 173 memory locations, 379-380
MMX (Multimedia Extension) output modifiers, 371
addition and subtraction, 488-491 place holders, alternative, 377
Boolean instructions, 493-494 place holders, description, 373-376
comparison instructions, 494-496 place holders, referencing, 376
description, 173-174, 482 registers, 372-373
instructions, 490 assemblers
logical instructions, 493-494 choosing, 41-42
moving, 174-176 description, 40
multiplication, 491-493 differences between, 40
overflow, 489-491 gas (GNU assembler)
packed values, loading and retrieving, 487-488 defining integers, 172-173
shift instructions, 493-494 description, 41-42
SSE (Streaming SIMD Extension) instructions installing, 45-47
arithmetic, 499-501 invoking, 47
comparisons, 501-504 opcode syntax, 49-50
description, 497 platforms supporting, 45
integers, 504 using, 47-49
moving data, 498-499 HLA (High Level Assembler), 42
processing data, 499-504 MASM (Microsoft Assembler), 41
SSE (Streaming SIMD Extension) integers NASM (Netwide Assembler), 41
description, 176, 483 assembling, sample program, 80-81
instructions, 504 assembly development system
moving, 177-178 Linux basics, 69-70
SSE2 data types MEPIS Linux distribution, 70-71
description, 483 using, 71-72
moving, 191-193 assembly functions (assembly language programs)
SSE2 instructions calling, 302-303
addition, 505-508 command-line parameters
description, 504-508 analyzing the stack, 321-323
moving data, 505 anatomy of a program, 320-321
processing data, 505-508 environment variables, viewing, 325-326
SSE3 instructions, 196, 508 example, 326-327
Arithmetic Logical Units (ALUs), 24-25 viewing, 323-325
as command, 47 creating for
.ascii directive, 92 assembly language programs, 301-302
.asciz directive, 92 C or C++ programs, 389-391
asm format description, 297-299
altering, 369 global variables, 304-305
description, 365-367 input values, defining, 300
extending output values, defining, 301
changed registers list, 377-379 passing data, with the stack
constraints, 371 cleaning the stack, 312
extended format, 370 debugging the stack, 314-317
floating-point values, 380-382 example, 312-314

input/output values, specifying, 370-372 function parameters, 306-308

>
()
o
[




assembly functions (assembly language programs)

assembly functions (assembly language programs) data section, 73-74
(continued) debugging, 81-86
function prologue and epilogue, 308-309 executable, building and running, 80
local function data, 309-310 .global directive, 75
monitoring the stack, 314-317 linking, 88-89
placement, 304 printf function, 87-88
processes, defining, 300 program parts, 73-74
registers, 304 sections, 73-75
separate function files _start label, 75
creating, 317-318 starting point, defining, 74-75
debugging, 319-320 text section, 73-74
executable files, creating, 318-319 assembly libraries. See also inline assembly
writing, 299-302 assembly object code files, 392-393
assembly functions (C or C++ programs). See also compiling source code files, 392
assembly libraries; inline assembly executable files, 393-395
creating, 389-391 sample program, C library functions, 86-89
debugging atof () function, 326-327
assembly functions, 418-419 atoi () function, 326-327
C programs, 417-418 atol () function, 326-327
listing source code, 417-418
input values B
mixed data type, 403-406
multiple, 401-403 BCD (Binary Coded Decimal) arithmetic
ordering, 403-406 See also decimal arithmetic
reading in order, 405-406 See also floating-point arithmetic
return values See also integer arithmetic
floating-point, 400-401 See also logical operations
integer, 306-397 See also mathematical operations
string, 397-399 See also SIMD integers
shared libraries carry and borrow operations, 30
compiling with, 414-415 description, 178-179
creating, 414 FPU BCD values, 179-180
definition, 412-414 moving BCD values, 180-182
running programs, 415-417 big-endian values
static libraries definition, 6
ar command, 409-410 integer arithmetic, 162
compiling with, 412 versus little-endian, 162
creating, 410-411 swapping to little-endian, 112-113
definition, 408-409 Binary Coded Decimal (BCD) arithmetic
using, 407-408 See also decimal arithmetic
assembly language See also floating-point arithmetic
benefits of, 10 See also integer arithmetic
sample program See also logical operations
assembling, 80-81 See also mathematical operations
basic template, 75 See also SIMD integers
bss section, 73-74 carry and borrow operations, 30
code sample, 77-80 description, 178-179
CPUID instruction, 76-77 FPU BCD values, 179-180
creating, 76-81 moving BCD values, 180-182
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