University of Washington

64-bits wid //
IiWI e (/

[ \
ra ,;,[:;; - [ $r8 $r8d
Srbx $ebx 2r9 $r9d
Srcex $ecx 2rl0 $rlod
$rdx %edx srll $rlld
Srsi %esi $rl2 srl2d
Srdi $edi $rl3 $rl3d
I 3rsp %esp 3rld $rldd
srbp %ebp 3rl5 $rl5d

\

= Extend existing registers, and add 8 new ones; all accessible as 8, 16, 32, 64 bits.
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32-bit vs. 64-bit operands

m Longword 1 (4 Bytes) <> Quad word q (8 Bytes)

m New instruction forms:

" movl - m_g_\@

" addl - addg
" sall - salg
g

" etc.

m X86-64 can still use 32-bit instructions that generate 32-bit
results
= Higher-order bits of destination register are just setto 0
= Example: addl
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Swap Ints in 32-bit Mode

void swap (int *xp, int *yp) swap :
{ _ pushl %ebp
?nt t0 = *xp; movl %esp,%ebp Setup
int t1 = *yp; pushl %ebx
*xp = tl1;
*yp = t0; movl 12 (%ebp) , %ecx A
} ovl 8 (%ebp) , $edx
mov1l (%ecx) , Seax
movl (%edx) , $ebx > Body
° movl %eax, (%edx)
° movI %ebx, (%ecx) J
([
Offset ~
5 movl -4 (%ebp) , Sebx
12| yp 1% 3
mov oebp, °ESP > Finish
Xp . popl %ebp
Rtn adr ret /
0 [0ld %ebp|«— %ebp
-4 [Old %ebx
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Swap Ints in 64-bit Mode

void swap (int *xp, in@ swa(.g:

{ movl rdJ.) , oedx
int £0 = *xp; \ll movl &ors:l.} oeax
int t1 = *yp; movl —seax (—srd:l.)
*xp = tl1; 1 EYJ(s _’mov'J: %_e_dx, $rsi)
*yp = tO0; retq

}

m Arguments passed in registers (why useful?)

" First (xp) in $xdi, second (yp) in Srsi
" 64-bit pointers

m No stack operaI'ions required
m 32-bit data

= Data held in registers $eax and $edx
®= movl operation (the 1 refers to data width, not address width)

x86



Swap Long Ints in 64-bit Mode

{

void swap 1

(long int *xp, long int *yp)

¥
long int tO

= *xp;
long int tl1 = *yp;
*xp = tl1;
*yp = t0;
}
m 64-bit data

= Data held in registers $rax and $rdx
" mowvgoperation

] a7

q” stands for quad-word

x86

movq
movq
movq
retq
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%rax, %rdi)
$rdx, (%rsi)



