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AND—Logical AND

INSTRUCTION SET REFERENCE

Manuals (Beispidl)

Opcode
24 ib
25 jw
25 id
80/4 ib
81 /4 iw
81 /4 id
83/4 ib
83 /4 ib
20 /r

21 /r

21 /r
22/r
23/r
23/r

Instruction

AND AL,imm8
AND AX,imm16
AND EAX,imm32
AND r/m8,imm8
AND r/m16,imm16
AND r/m32,imm32
AND r/m16,imm8
AND r/m32,imm8
AND r/m8,r8

AND r/m16,ri6
AND r/m32,r32
AND r8,r/m8

AND r16,/m16
AND r32,r/m32

Description

AL AND imm8

AX AND imm16

EAX AND imm32

r/m8 AND imm8

/m16 AND imm16

/m32 AND imm32

r/m16 AND imm8 (sign-extended)
ryfm32 AND imm8 (sign-extended)
m8 AND r8

/m16 AND r16

r/m32 AND r32

r8 AND /m8

r16 AND /m16

r32 AND /m32

\( Volkmar Sieh

Universitat Erlangen-Nurnberg, Inf3

16.07.2004 220

)

-

Description

Operation

\( Volkmar Sieh

DEST « DEST AND SRC;

Flags Affected

The OF and CF flags are cleared; the SF, ZF, and PF flags are set according to the result. The

state of the AF flag is undefined.

Manuals (Beispidl)

This instruction performs a bitwise AND operation on the destination (first) and source (second)
operands and stores the result in the destination operand location. The source operand can be an
immediate, a register, or a memory location; the destination operand can be a register or a
memory location. Two memory operands cannot, however, be used in one instruction. Each bit
of the instruction result is a 1 if both corresponding bits of the operands are 1; otherwise, it
becomes a 0.

~
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Intel ® INSTRUCTION SET REFERENCE

AND—Logical AND (Continued)

Protected Mode Exceptions

#GP(0) If the destination operand points to a nonwritable segment.

#SS(0) If a memory operand effective address is outside the SS segment limit.

#PF(fault-code) If a page fault occurs.

#AC(0) If alignment checking is enabled and an unaligned memory reference is

Manuals (Beispidl)

If a memory operand effective address is outside the CS, DS, ES, FS, or
GS segment limit.

If the DS, ES, FS, or GS register contains a null segment selector.

made while the current privilege level is 3.

~
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-fcal | -used- REG

-fcal |l -saved- REG

- f pack-struct

Code-Generierungs-Optionen (GCC)

Treat the register named REG as an allocable register that is

cl obbered by function calls. It may be allocated for
tenporaries or variables that do not |ive across a call.
Functions conpiled this way wll not save and restore the

regi ster REG

Treat the register named REG as an al |l ocabl e regi ster saved by
functions. It nmay be allocated even for tenporaries or
variables that live across a call. Functions conpiled this
way Will save and restore the register REGif they use it.

Pack all structure nenbers together w thout holes. Usually
you woul d not want to use this option, since it nakes the code
suboptimal, and the offsets of structure nenbers won't agree
with systemlibraries.

~
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Code-Generierungs-Optionen (GCC)

-fom t-frane-pointer
Don’'t keep the franme pointer in a register for functions that

and restore frane pointers; it also nakes an extra register
avai l abl e in many functions.

-nr eg- al | oc=REGS
Control the default allocation order of integer registers.
The string REGS is a series of letters specifying a register.

‘c’ allocate ECX; ‘d" allocate EDX; ‘'S allocate ESI; ‘D
allocate EDI; ‘B allocate EBP

- nr egpar m=NUM
Control how many registers are used to pass integer argunents.
By default, no registers are used to pass argunents, and at
nost 3 registers can be used.

don’t need one. This avoids the instructions to save, set up

The supported letters are: ‘a allocate EAX; ‘b’ allocate EBX;
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Code-Generierungs-Optionen (GCC)

-mal i gn-1 oops=NUM
Align loops to a 2 raised to a NUM byte boundary. |If
‘-malign-loops’ is not specified, the default is 2.

-mal i gn-j unps=NUM

NUM byt e boundary. If ‘-malign-junps’ is not specified, the
default is 2.

-mal i gn-functi ons=NUM
Align the start of functions to a 2 raised to NUM byte
boundary. If ‘-malign-functions’ is not specified, the defau
is 2.

Align instructions that are only junped to to a 2 raised to a

t
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4 . N )
Linux-Beispiel (hello.c->1/0)

voi d mai n(voi d) .section .rodata
{ . LCO:
wite(l, "Hello!'\n", 7); .string “Hello!l'\n’
_exit(0); . text
} .align 4
.globl main
mai n:
pushl $7
pushl $.LCO
pushl $1

call wite
addl $12, %sp
pushl $0

call _exit

addl $4, %esp
r et
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4 . . )
Linux-Beispiel (hello.c->1/0)

804c140 <write>:

804c140: 53 push %ebx

804c141.: 8b 54 24 10 nov Ox10( %esp, 1), %edx
804c145: 8b 4c 24 Oc nmov Oxc(%esp, 1), Yecx
804c149: 8b 5c 24 08 nmov Ox8( %esp, 1), Yebx
804c14d: b8 04 00 00 00 nov $0x4, %eax
804c152: cd 80 int $0x80

804c154: 5b pop %ebx

804c155: 3d 01 fO ff ff cnp $0xfffff0oOl, Yeax
804c1b5a: Of 83 10 54 00 00 jae ..

804c160: c3 ret

804bf 70 <_exi t>:

804Dbf 70: 89 da nov %ebx, %edx

804Dbf 72: 8b 5c 24 04 nov Ox4(%esp, 1), Yebx
804bf 76: b8 01 00 00 00 mov $0x1, %eax

804bf 7b: cd 80 int $0x80
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/
Linux-Beispiel (hello.c -> 1/0)

linux-2.6.7/arch/i386/kernel/entry.S:

systemcall: .globl systemcall sys_call _table:
pushl %eax .long O
pushl % es; pushl %ds; .long sys_exit
pushl %ax; .long sys fork
pushl %ebp; pushl %sdi; pushl %esi .long sys_read
pushl % edx; pushl % ecx; pushl %bx .long sys wite
novl $KERNEL_DS, %edx .l ong sys_open

novl %edx, %ls; novl %dx, %es
call *sys_call _tabl e(, %eax, 4)
novl % ax, 18(%esp)

popl %ebx; popl %ecx; popl %dx
popl %esi; popl %di; popl %bp
popl %eax

popl %ls; popl %es

addl $4, %sp

i ret
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Linux-Beispiel (hello.c -> 1/0)

linux-2.6.7/include/linux/{compiler,linkage}.h:

#define asminkage _ attribute_ ((regparm(0)))
#define _ user __attribute_ ((noderef, address_space(1l)))

linux-2.6.7/fsread_write.c:

asm i nkage i nt
sys_ wite(int fd, char __user * buf, unsigned int count)

{

= vis_ wite(...);

}
I nt
vis wite(...)
{
= tty wite(...);
}
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Linux-Beispid (hello.c -> 1/0)
Vergleiche linux-2.6.7/drivers/char/*:
char ser_obuf[ 256];

unsi gned ser_ocount, ser_ohead, ser_otail, ser_ocount;
char ser i buf[256];
unsi gned ser _icount, ser_ihead, ser_itail, ser_icount;

void ser_interrupt(void) {

}

int ser_wite(..., char __user *buffer, int count, ...) {

}

int ser_read(...) {

}
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Linux-Beispiel (hello.c -> 1/0)

ahnlich linux-2.6.7/drivers/char/*:

int ser wite(..., char _ _user *buffer, int count, ...) {
unsi gned | ong eflags; char c;

/* Save | E-Register, disable interrupts. */
eflags = save flags(); cli();
/* Put characters into buffer. */
whil e (sizeof (ser_obuf) < ser_ocount + count) schedul e();
while (0 < count--) {
c = get _user(buffer++);

}

/[* Switch on serial interrupts. */

out b(i nb( SER_CONTROL) | SER _QUT_I NTERRUPT, SER CONTRQOL);
/* Restore interrupts. */

restore_fl ags(efl ags);

}

ser _ohead = (ser_ohead+1l) % si zeof (ser_obuf); ser_ocount ++;
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Linux-Beispiel (hello.c -> 1/0)

Vergleiche linux-2.6.7/arch/i386/kernel/entry.S:

irq03: pushl $3-256
pushl % es; pushl %ls
pushl % ax
pushl %bp; pushl %sdi; pushl %esi
pushl %edx; pushl %ecx; pushl %ebx
novl $KERNEL DS, %edx
movl %edx, %ls; novl %dx, %es
call do_ I RQ
call schedul e
popl %ebx; popl %ecx; popl %dx
popl %esi; popl %di; popl %bp
popl %eax
popl %ls; popl %s
addl $4, %sp
iret
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Linux-Beispiel (hello.c -> 1/0)

linux-2.6.7/include/linux/{compiler,linkage}.h:

#define asminkage _ attribute_ ((regparm(0)))
Vergleiche linux-2.6.7/arch/i386/kernel/irq.c:

asm i nkage void

do_IRQ void) {

ser_interrupt();
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4 . N )
Linux-Beispiel (hello.c->1/0)

Vergleiche linux-2.6.7/drivers/char/*:

void ser_interrupt(void) {
i f ((inb(SER_STATUS) & SER OUT_PCSSI BLE) && 0 < ser_count) {
/* Get character frombuffer. */
c = ser_obuf[ser_otail];
ser_ocount--; ser_otail = (ser_otail+1) % sizeof (ser_obuf);
/* Send character. */
out b(c, SER QUT);
} else {
[* Disable further interrupts. */
out b(i nb( SER_CONTROL) & ~SER_OUT_I| NTERRUPT, SER_CONTRCOL);
}

i f ((inb(SER _STATUS) & SER | N_POSSI BLE) {

}
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Linux-Beispiel (hello.c -> 1/0)

inb: .globl inb
novl 4(%esp), %edx
I nb %edx, %al
ret

outb: .globl outb
novl 4(%esp), %eax
novl 8(%esp), %edx
outb %al, %x
ret

get _user: .globl get_user
movl $USER DS, %eax
novl %ax, % s
novl 8(%esp), %Yeax
novb % s: (Y%eax), %al
ret
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Linux-Beispiel (hello.c -> 1/0)

cli: .globl cli
cli
ret

save_flags: .globl save_flags
pushf |
popl %eax
ret

restore_flags: .globl restore_flags
novl 4(%esp), %Yeax
pushl %ax
popf I
ret
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Linux-Beispiel (hello.c -> 1/0)

Vergleiche: linux-2.6.7/kernel/sched.c:
asm i nkage void schedul e(void) { ... switch_to(prev, next);
Vergleiche: linux-2.6.7/include/asm-i386/system.h:

switch to: .globl switch_to

novl 8(%esp), %edx /* next */
novl 4(%esp), %eax /* prev */
pushf |

pushl %ebp

novl %esp, ... (% ax)

movl ... (%dx), %esp

popl %bp

popf I

ret
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