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Data Move



Move Instructions

* Format
- mov src, dest (-->)
- src and dest can only be one of the following
* Immediate
* Register

* Memory



Move Instructions

Source Dest Src,Dest
4 Reg movg $0x4,%rax
Imm
Mem movg $-147, (%$rax)

movq < Reg {Reg movqg %$rax,$rdx

Mem movg %rax, ($rdx)

N Mem Reg movg (%rax),%rdx

C Analog
temp = 0x4;
*p = -147;

temp2 = templ;
*p = temp;

temp = *p;

Cannot do memory-memory transfer with a single instruction

4



Data Movement

Instruction Effect Description
movqg S,D D« S Move quad word
movl S,D D« S Move double word
movw S, D D« S Move word
movb S, D D« S Move byte
movsbl S, D D < SignedExtend( S) | Move sign-extended byte
movzbl S, D D « ZeroExtend(S) Move zero-extended byte
pushl S R[%esp] « R[%esp]-4 |Push
M[R[%esp]] < S
popl D D « M[R[%esp]] Pop

R[%esp] < R[%esp]+4




Data Movement Example

movl $0x4050, %eax immediate register
movl %ebp, %esp register register
movl (7%edx, %ecx), oeax memory register
movl $-17, (%esp) immediate memory
movl %eax, -12(7%ebp) register memory



Data Formats

* Move data instruction
- mov (general)
- movb (move byte)
- movw (move word)
- movl (move double word)
- movq (move quadruple word)



Access Objects with Different Sizes

sebp
int main (void) {
char ¢ = 1; s = 2; -8
int 1 = 4; long 1 = 4L; 10
long long 11 = 8LL;
return; ~16

}

8048335:c6 movb $0x1,0xffffffe5 (%ebp) ~2°
8048339:66 $S0x2,0xffffffe6 ($ebp) -24
804833f:c7 movl $0x4,0xffffffe8 (%ebp) 26
8048346:c7 movl $0x4,0xffffffec (%ebp)
804834d:c7 movl $0x8,0xfffffff0 (%ebp)
8048354:c7 movl $0x0,0xfffffff4 (Sebp)




Array in Assembly

Persistent usage
- Store the base address

void £ (void) {
int i, a[l6];
for (1=0; i<16; i++)
al[il=1i;

movl %edx,-0x44 (%ebp, %edx, 4)

a: -0x44 (%ebp)
sedx

-



Data Movement Example

Initial value %dh=8d Toeax =98765432
1 movb o/odh, %al Yoeax=9876548d
2 movsbl o/odh, Joeax Toeax=ffffff8d

movzbl %dh, %eax 7%eax=0000008d
1-byte registers

%oal, %oah, %cl, %ch, %dl, %dh, %bl, %bh
2-byte registers

Toax, Tocx, Todx, Tobx, %osi, Jodi, 7osp, Tobp

10



Example of Simple Addressing Modes

void swap

{

(long *xp, long *yp)

long t0 = *xp;
long t1 = *yp;
*xp = tl1;
*yp = tO;

swap:
movq $rdi) , %Srax
movq $rsi), %Srdx
movq $rdx, (%rdi)
movq Srax, (%rsi)

ret



Understanding swap()

void swap

(long *xp, long *yp)

Registers

rdi o

$rsi

$rax

$rdx

{
long t0 = *xp;
long tl1 = *yp;

}

2 & 1 i
Register Value

swap:
rdi Xp movq
srsi YP movq
$rax t0 movq
% rdi £1 movq
ret

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

3= = 3= 3

Memory
t0 = *xp
= *yp
*xp = tl
*yp = t0



Understanding swap()

] Memory
Reg Isters Address
123 | 0x120
$rdi| 0x120
0x118
$rsi| 0x100
0x110
srax 0x108
$rdx 456 | 0x100
swap:
movqg $rdi) , %rax # t0 = *xp
movqg ($rsi), %rdx # tl1 = *yp
movq $rdx, (%rdi) # *xp = tl
movqg $rax, (%rsi) # *yp = tO

ret



Understanding swap()

Registers

$rdi| 0x120

$rsi 0x100

$rax 123

$rdx

swap:
movq
movq
movq
movq
ret

$rdi) ,
$rsi),
$rdx,
$rax,

$rax
$rdx
%rdi)
$rsi)

Memory
Address
123 | 0x120
0x118
0x110
0x108
456 | 0x100
# t0 = *xp
# tl = *yp
# *xp = tl
# *yp = t0



Understanding swap()

Registers

$rdi| 0x120

$rsi 0x100

$rax 123

Srdx 456 |€

swap:
movq
movq
movq
movq
ret

%$rdi) , Srax
(3rsi), %rdx
$rdx, (%rdi)
$rax, (%rsi)

Memory
Address
123 | 0x120
0x118
0x110
0x108
456 | 0x100
# t0 = *xp
# t1l = *yp
# *xp = t1
# *yp = t0



Understanding swap()

] Memory
Registers Address
456 | 0x120
$rdi| 0x120
0x118
rsi 0x100
it 0x110
srax 123 0x108
Srdx 456 456 | 0x100
swap:
movqg $rdi) , %rax # t0 = *xp
movqg $rsi), %rdx # tl = *yp
movq $rdx, (%rdi) # *xp = tl
movqg $rax, (%rsi) # *yp = tO

ret



Understanding swap()

] Memory
Reg Isters Address
456 | 0x120
$rdi| 0x120
0x118
$rsi 0x100
it Bt 0x110
%rax 123 \ OX108
$rdx 456 123 | 0x100
swap:
movqg $rdi) , %rax # t0 = *xp
movqg ($rsi), %rdx # tl1 = *yp
movq $rdx, (%rdi) # *xp = tl
movq $rax, (%rsi) # *yp = tO

ret



MOV 752 &1 B

o AN ERAERL R 2 8
R ROR AR IR 9 AR

c HERAERORAEECS, EIPAIIP
STV Bl BB 7 A

C BT AR RY B MO

C ARG RAE L S AN %

. FFIRZ1E5 (EFlags) AHEAIEEI 57758 (IP)
REEFIMOVIE 4 W E




REZ

« NAN gwiE m) B AE MR EL ?
- movb $0xF, (%bl)

- movl 7%ax, (7oesp)

- movw (7eax), 4(7%esp)

- movl %eax, %dx

- movb %si, 8(7%esp)

- movb %ah, %sh

- movl %eax, 0x123




EMT 104

SIS
» Void decodel (long *xp, long *yp, long *zp);
BRI ERI S, 152 SR
+ # xpin Jrdi, yp in %rsi, zp in Jordx
+ Decodel:

- Movqg  (%rdi), %r8

- Movqg  (%rsi), %orcx

- Movqg  (%rdx), %rax

- Movqg  %r8, (%rsi)

- Movq  %rcx, (7ordx)

- Movqg  %rax, (7rdi)

- 5 HFRAICHE S U

20



Stack operation

+ Stack is a special kind of data structure

- Last in first out (LIFO)

» The top of the stack must be explicitly specified
- It is denoted as top

+ There are two operations on the stack

- push and pop

* There is a hardware stack in x86

- R, @idpush, popsEiE A HEElE

- its bottom has high address number

- its top is indicated by %esp

21



Stack Layout

Toesp

I eiiiiiiil

0xc0000000

Linux/x86 process
memory image

0x08048000

kernel virtual memory

Read/write data
Read only data

Read only code

forbidden

T memory invisible to

user code

1 Downward growth

Toeip

22



Stack operation

- There are two stack operation instructions
- Push and Pop

* Push

- decreases the 7%esp (enlarge the stack)
- stores the value in a register into the stack
* Pop
- stores the value in the top of the stack into a
register
- increases the %esp (shrink the stack)

23



Stack operations

Joeax |0x123
Yedx |0
Toesp |0x108

pushl %eax ?

sesp

Increasing

address

_0x108

Stack “top”

24



Stack operations

TYoeax

Ox123

Toedx

0

Toesp

0x104

pushl %eax

sesp

0x108
~0x104

Stack “top”

25



Stack operations

Joeax |0x123
Yedx |0
Toesp |0x104

pushl %eax
popl %edx ?

sesp

0x108
~0x104

0x123

Stack “top”

26



Stack operations

TYoeax

Ox123

Toedx

Ox123

Toesp

0x104

pushl %eax
popl %edx ?

sesp

0x108
~0x104

0x123

Stack “top”

27



Stack operations

TYoeax

Ox123

Toedx

Ox123

Toesp

Ox108

popl 7%edx

sesp

~0x108

" 0x104

0x123

Stack “top”

28



Stack Operation

Instruction Effect Description

pushl S R[%esp] < R[%esp]-4 |Push
M[R[7oeSP]] «— S

popl D D « M[R[%esp]] Pop

R[7%esp] < R[7%esp]+4

pushq/popq

29




Pointers vs. Addresses

30



Outline

* Pointer inC

+ Data Movement Example

31



Pointers in C

* InC, an object may be
- an integer
- a structure or
- some other program unit

» Declaring Pointers
T *p;

32



Pointers in C

* InC, the value of a pointer in C is

- the virtual address of the first byte of some
block of storage

- Type information is used to
- identify the length of the object
- interpret the object *p

* Generating Pointers
p = &obj



Example

int main()

d
inta=4;
/* “address of” operator creates a pointer */
int b = exchange(&a, 3);

printf(“a = %d, b = %d\n”, a, b);

34



Example

Stack

%ebp

Can the variable a be in a register?

35



Example

%ebp

&a

Stack

— 3esp

36



Example

int exchange(int *xp, int y)

d

/* operator * performs deferencing */
int x = *xp ;

"Xp=Y;

return x ;

37



Example

int exchange(int *xp, int y)

d

int x = *xp ;

*Xp=Yy;
return x ;

1 pushl
2 movl
3 movl
4 movl
S movl
6 movl
7 movl

8 movl

9 popl

%ebp

%esp, Yoebp
8(%ebp), %eax #xp
12(%ebp), Yoedx #y
(%eax), Yoecx # x
%edx, (%eax)
%ecx, %eax
%ebp, Yoesp

%ebp

38



Example

%ebp

4 a

3 Y

&a J(p
Rtn adr

Stack

sesp

39



BRI

L
=
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Example

1 pushl  %ebp
%ebp
1 a
3 Y
&a }(p
Rtn adr

P

Stack

sesp

%ebp —

12

3

&a

Rtn adr

FNd‘%epr

Stack

Xp

sesp

41



Example

2 movl

%esp, Yoebp

Offset

12

3

&a

Rtn adr

FNd‘%epr

Stack

Xp

sebp
sesp

42



Example

3 movl

%eax: xp

8(%ebp), %eax

Offset

12

3

&a

Rtn adr

FNd‘%epr

Stack

Xp

%ebp
sesp

43



Example

3 movl 8(%ebp), %eax

4 movl 12(%ebp), Yoedx
Stack
Offset A a
b
%eax: xp 12 3 y
%edx: 3 g - Xp
4 | Rtn adr
%eb
0 Pld %ebp %ng

44



Example

3 movl 8(%ebp), %eax
4 movl 12(%ebp), Yoedx
Smovl (%eax), %ecx

%eax: xp
%edx: 3
%ecx: 4

Offset

12

3

&a

Rtn adr

FNd‘%epr

Stack

%ebp
sesp

45



Example

3 movl 8(%ebp), %eax
4 movl 12(%ebp), Yoedx

Smovl (%eax), %ecx
6 movl %edx, (Yoeax)

%eax: xp
%edx: 3
%ecx: 4
*xp(a): 3

Offset

12

3

&a

Rtn adr

FNd‘%epr

Stack

%ebp
sesp

46



Data Movement Example

3 movl 8(%ebp), %eax
4 movl 12(%ebp), Yoedx
Smovl (%eax), %ecx
6 movl %edx, (Yoeax)
7 movl  %ecx, %eax

%eax: xp

%edx: y

%ecx: 4

*xp(a): 3

%eax: 4 (old *xp) return value

BRileax ViR EE &5

Offset

12

3

&a

Rtn adr

FNd‘%epr

Stack

%ebp
sesp

47



Data Movement Example

8 movl %ebp, %esp (do nothing)

9 popl %ebp ey Stack
3
12 3 y
8 &a
4 | Rtn adr
0 sesp

48



Example

int main()

d
inta=4;
/* “address of” operator creates a local pointer

variable */
int b = exchange(&a, 3);

printf(“a = %d, b = %d\n”, a, b);

49



Example

Offset

&a

Stack

+— 3Zesp

Yoeax 4
Return value

50



Example

Offset

&a

Stack

+— 3Zesp

51



Data Manipulation
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Arithmetic and Logical Operations

Instruction Effect Description

leal S,D D« &S Load effective address
incl D D« D+1 |Increment

decl D D« D-1 |Decrement

negl D D« -D Negate

notlt D D« ~D Complement

addi S, D D« D+S |Add

subl S,D D« D-S |Subtract

cmpl S,D (D-S Subtract

imull S,D |D<D*S |Multiply ;




Arithmetic and Logical Operations

Instruction |Effect Description

xorl S,D D« D*S Exclusive-or

orl S, D (D« D|S Or

andl S,D D« D&S And

testl S,D D&S And

sall Kk, D |D<« D<<k |Leftshift, kY8 bit
shll Kk,D |[D<« D<<k |Leftshift

sarl Kk, D |[D<«< D>>Kk |Arithmetic right shift
shrli Kk, D |[D<«< D>>k |Logical right shift

54




Arithmetic and Logical Operations

Address| Value Register | Value
0x100 OxFF Joeax 0x100
O0x104 OxAB Joecx Ox1
0x108 Ox13 Yoedx Ox3
0x10C Ox11

Instruction Destination Value
addl %ecx, (%oeax) 0x100 0x100
subl %edx, 4(%eax) 0x104 0xAS
imull $16, (%eax, %edx,4) |0x10C 0x110
incl 8(%eax) 0x108 0x14
decl %ecx %ecx 0x0
subl %edx, %eax %eax 0xKD 55




Examples for Lea Instruction

Joeax holds x,

7oecx holds y

Expression Result
leal 6(%eax), %edx 6+x

leal (%eax, %ecx), Yoedx x+y

leal (%eax, %ecx, 4), Yoedx x+4*y
leal 7(%eax, %eax, 8), Yoedx 7+9*x
leal OxA(, %ecx,4), %edx 10+4*y
leal 9(%eax, %ecx, 2), Yoedx 9+x+2*y

56




Assembly Code for Arithmetic Expressions

imull %edx, %$eax

int arith(int x, int y, int z)
{

int tl1 = x+y;

int t2 = z*48;

int t3 = tl1&0xFFFF;

int t4 = t2*t3;

return t4;
}
movl 12 (%ebp) , %eax Get y
movl 16 (%ebp) , $edx Get z
addl 8 (%ebp) , %eax Compute tl=x+y
leal (%edx,%edx,2),%edx Compute 3*z
sall $4,%edx Compute t2=48%*z
andl S$OxXFFFF, %eax Compute t3=tl&FFFF

Set t4 as return val

57



Special Arithmetic Operations

imull S | R[%edx]:R[7%eax] «S*R[%eax] Signed full multiply

mull S | R[%edx]:R[%eax] «S*R[%eax] Unsigned full multiply

Cltd R[7%edx]:R[%eax] « SignExtend(R[7%eax]) Convert to quad word

idiv S R[%edx] « R[%edx]:R[%eax] mod S Signed divide
R[%eax] « R[%edx]:R[%eax] + S

divl S R[%edx] «R[7%edx]:R[7%eax] mod S Unsigned divide

R[%eax] « R[%edx]:R[%eax] + S

58




Examples

Initially x at 7%ebp+8, y at %ebp+12

1 movl 8(%ebp), %eax
2 imull 12(%ebp)

3 pushl %edx #=fr
4 pushl %eeax #KAL

1 movl 8(%ebp), %eax
2 cltd

3 idivl 12(%ebp)

4 pushl %eax #7E

5 pushl %edx #REL

59



REZ

long shift_left4_rightn(long x, long n) {
- X<«=4:
- X>>=Nn,
- return Xx;
- # xin %rdi, nin %rsi
Shift_left4_rightn:
- Movqg  %rdi, %rax
- Hx<«=4
- Movl Yoesi, Joecx
- H X >»=n

- WSHER, A




B 24

IRRREER, FREalieERE

long shift_left4_rightn(long x, long n) {
X <«=4:
X = n;
return x;

Y B 4 4

# x in %rdi, n in %rsi
Shift_left4_rightn:

Movq %ordi, %rax
#H x<«=4

Movl %oesi, Joecx

BFSEHTR, G

H x>=n

61




r/\;l%%

long shift_left4_rightn(long x, long n) {

- X<«=4;

- X>»=n;

- refurn x;

YAF B FVE 2 oA -

# x in %rdi, nin %rsi

Shift_left4_rightn:
- Movqg  %rdi, %rax

- __ Salq $4, %rax H#H x <<= 4
- Movl Yoesi, Toecx
- __ Sarq %cl, %orax # x >=n

- WSHER, AUl



REZ

» Long arith2(long x, * Arith2:

long y, long z) { - # x@%rdi, y@rsi,

- Long 11 = : z@rdx

- Long 12 = ; - Orq  %rsi, 7rdi

- Long t3 = : - Sarq  $3, %rdi

- Long t4 = ; - Notq %rdi

- Return t4; - Movq 7rdx, %rax
-} - Subq  7rdi, 7%rax

- Reft

- HEFERINCIE S 1EE]
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REER

» Long arith2(long x, * Arith2:

Iong y, long z) { - #x@%rdi, y@rsi,
Long t1=_x|y_; z@rdx

- Long 12 = _t1>> 3_; - Orq  “rsi, Jordi

- Long t3 = _~t2__; - Sarq  $3, %rdi

- Long 4 = _z-1t3_; - Notq %rdi

- Return t4; - Movq 7rdx, %rax
-} - Subq  7rdi, 7%rax

- Ret

- HEFERINCIE S 1EE]
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Conditional Codes

65



Outline

- Conditional Codes

» Accessing the Conditional Codes
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Memory

Assembly Programmer's View l
FFFFFFFF
%eax Addresses
Yedx ]
0 C0000000
o ebx Data
%0esi ) ]
. 80000000
Yoedi Instructions | /FFFFFFF

Y%esp
%ebp
Y%eip

%eflags

40000000

CPU 3FFFFFFF

08000000
00000000




Condition codes

+ Condition codes
- A set of single-bit
- Maintained in a condition code register (Eflags)

- Describe attributes of the most recently

arithmetic or logical operation

68



Condition codes

- EFLAGS (iz Hit F22Y)
- CF: Carry Flag

+ The most recent operation generated a carry
out of the most significant bit

» Used to detect overflow for unsigned operations
- OF: Overflow Flag

» The most recent operation caused a two's
complement overflow — either negative or
positive

69



Condition codes

+ EFLAGS (45 RAREHY)
- ZF:. Zero Flag
* The most recent operation yielded zero
- SF: Sign Flag
* The most recent operation yielded a negative

value

70



Setting Conditional Codes

» Implicit Setting By Arithmetic Operations
addl Src,Dest
Canalog: t = a+b

- CF set if carry out from most significant bit
* Used to detect unsigned overflow

- ZF setif t ==
- SFsetift < 0

- OF set if two's complement overflow
(a>0 && b>0 && t<0) || (a<0 && b<0 && t>=0)

71



Conditional Code (BRI N)

lea instruction (FiiE2 312 EA 2 MEFlags)
- has no effect on condition codes

Xorl instruction

- The carry and overflow flags are set to O

Shift instruction
- Carry flag is set to the last bit shifted out
- Overflow flag is set to O

Inc/dec instruction
- Do NOT set carry flag

Mull/imull instruction
- CF=0OF=0 iff the first half of result is useless; else, CF=OF=1

72



Setting Conditional Codes

+ Explicit Setting by Compare Instruction
- empl Src2,Srcl
- cmpl b,a like computing a-b without setting
destination

- CF set if carry out from most significant bit
- Used for unsigned comparisons

- ZF set if a ==

- SF setif (a-b) < 0

- OF set if two's complement overflow

(a>0 && b<0 && (a-b)<0) ||

(a<0 && b>0 && (a-b)>0)
73



Setting Conditional Codes

» Explicit Setting by Test instruction
— testl Src2,Srcl

- Sets condition codes based on value of Src! s Src2
- Useful to have one of the operands be a mask

- testl b,a like computing asb without setting
destination

- ZF set when asb ==
- SF set when asb < 0

74



HIWTSF, ZF, CF, OF

movw $0075h, %ax :ax=0075h
movw $01a2h, %cx :cx=01a2h
addw, %cx, %ax :ax=0217h

SF=0. ZF=0. CF=0 . OF=0

movw $77ach, %ax, :ax=77ach
movw $4b35h, %cx :cx=4b35h
addw %cx, %ax ;ax=c2elh

SF=1. ZF=0. CF=0 . OF=1



Bl: xR

movl $75h, %eax :ax=00000075h
movl $1a2h, %ecx :cx=000001alh
subl %ecx, %eax :ax=ftfffed3h

SF=1. ZF=0. CF=1(f&f7) . OF=0

movw $c36¢eh, %ax :ax=c36¢eh
movw $ef00h, (%ebx) ; (%ebx)=ef00h
subw %ax, (%ebx) ; (%ebx)=2b92h

SF=0. ZF=0. CF=0 . OF=0



Accessing Conditional Codes

- Conditional codesT cEEEE (BHAMZF A2
—FE FmoveZ4g 4

SEEPNE S 5 Tﬁ%m*MeuEﬁw@
B

- Hitset #1E4, WikeflagsthE& ki ESENIME
- Sete %al

- JER R E 1R ORIEICHIT CRIFBb RS TR ), K 1F
(EFEACIEED

» ¥k T7%: pushf, popf Al LLH T2 eflags
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Accessing Conditional Codes

Instruction | Synonym Effect Set Condition
Sete Setz ZF Equal/zero
Setne Setnz ~ZF Not equal/not zero
Sets SF Negative

Setns ~SF Nonnegative
Setl Setnge SF"OF Less

Setle Setng (SF”OF)|ZF Less or Equal
Setg Setnle ~(SF"OF)&~ZF Greater

Setge Setnl ~(SF”OF) Greater or Equal
Seta Setnbe ~CF&~ZF Above

Setae Setnb ~CF Above or equal
Setb Setnae CF Below

Setbe Setna CF|ZF Below or equal

/8

HAT
A

p/ii]
A



Accessing Conditional Codes

* LTS a<b
—a-b
- Wfa<b, A, G, Ccr=1
- 5N Ca>=b) ,CF=0
- filla<b <==> CF
-ﬁﬁﬂ%ﬁﬁ:
— a<=b <==> CF|ZF
- a>b <==> ~(CF|ZF)=~CF&~2F (FERER)
— a>=p <==> ~CF




Accessing Conditional Codes

» 5% a<b

—- A-Db

- WMRERANGEH (0Fr=0), M—EH B — P HH (
SF=1)

— R ERGY (oF=1) , N—EH3— 1182 (
SF=0)

- filla<b <==> OF~"SF
-ﬁﬁﬂ%ﬁﬁ:

— a<=b <==> (OF~SF) |ZF

~ a>b <==> ~ ((OF"SF) |ZF)=~ (OF"SF) &~ZF

— a>=b <==> ~ (OF"SF)
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,fﬂl ‘ flags interpretation
operand1 operand2 difference CF OF SF ZF signed unsigned
3B 3B 00 0 0 op1=op2 op1=op2
3B 15 26 0 0 op1>o0p2 op1>o0p2
15 3B DA 1 1 op1<op2 op1<op2
F9 F6 03 0 0 op1>o0p2 op1>o0p2
F6 F9 FD 1 1 opT1<op2 op1<op2
15 F6 1F 1 0 op1>0p2 op1<op2
F6 15 E1 0 1 op1<op2 op1>op2
68 A5 C3 1 1 op1>0p2 op1<op2
A5 68 3D 0 0 op1<op2 op1>op2

of xor sf  cf



Accessing Conditional Codes

- The destination operand of setxx is either
- one of the eight single-byte register elements or

- a memory location where the single byte is to be
stored

+ To generate a 32-bit result
- we must also clear the high-order 24 bits
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Accessing Conditional Codes

Initially a is in %edx, b is in 7%eax

1 cmpl %eax, %edx  #compare a:b
2 setl Yal #set low order by to 0 or 1
3 movzbl %al, %eax

#set remaining bytes of %eax to (
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EMT 104

int comp (data_t a, data_t b) {
- return a COMP b;

* )
640N T, XN T NHEMNMCgIE LA, W E MR
FidmZ M data_tHA LR ECOMPE S 28U Evs r= AW
AwiCE

- A.cmpl %esi, %oedi;  setl  %al
- B. cmpw %si, %di; setge “al
- C.cmpb %sil, %dil; setbe %al

- D.cmpq %rsi, %rdi; setne %al
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r/\;l%%

int comp (data_t a, data_t b) {
- return a COMP b;

* )
640N T, XN T NHEMNMCgIE LA, W E MR
FidmZ M data_tHA LR ECOMPE S 28U Evs r= AW
AwiCE

- A.cmpl %esi, %edi;  setl  %al  int,<

- B.cmpw %si, 7%di; setge %al short, »>=

- C.cmpb  %sil, %dil; setbe %al  unsigned char, <=

- D.cmpq %rsi, %rdi; setne %al  long, unsigned long,

EZEFEIA%+’ !:
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