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tension QX\? Slgn Extension

'EIJLI_uJI The MOVSX instruction fills the upper half
B Of the destination with a copy of the source
operand's sign Dbit.

10001111

Zero Ex

MOVZX instruction fills (extends) the upper
half of the destination with zeros.

10001111

00000000 | 10001111

movzx ax,bl ; zero-extension

mov bl,10001111b
The destination must be a register. movsx ax,bl ; sign extension

Jae cangll (585 O aay ABaada
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XCHG Instruction XCHG 4aulxs
Jadshs e g AT James Jaan 5 55 Jadsly (o

XCHG exchanges the values of two

4,68 A

operands. At least one operand must e S . L. . . C T
be a register. No immediate operands 5 52y BSIY (5 ina il randi Y “.-j‘-“ “-.55)-‘
are permitted. Al SN (G5
JUia

xchg varl,var2 ;

error: two memory operands
data
rarl WORD 1000h
rar2 WORD 2000h

code

cchg ax,bx ; exchange 16-bit regs
cchg ah,al ; exchange 8-bit regs
cchg varl ,bx ; exchange mem, reg

cchg eax,ebx ; exchange 32-bit regs
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PUSH regl6/ mem

PUSH regl6

PUSH mem

POP regl6/ mem

POP regl6

POP mem

Y

e

(SP) « (SP) -2
MA  =(SS) x 16,, + SP
(MA; MA ( +1) « (regl6)

(SP) « (SP) -2
MA =(SS) x 16,, + SP
(MA§; MA  + 1) « (mem)

MA = (SS) x 16,, + SP
(regl6) « (MA ; MA  +1)
(SP) « (SP) + 2

MA ¢ = (SS) x 16, + SP
(mem) « (MA; MA +1)
(SP) « (SP) + 2

GUlal) J& Cilaales
1. Data Transfer Instructions

Mnemonics: MOV, XCHG, PUSH, POP, IN, OUT ...

AX =3FC4 L s
SS=0050 ,SP=1234 Ol
PUSH AX;
push 21ABH - Jall
STACK 381 AL 6l o) gial) uua
SS:SP
00500
1234 +
01734

O sl Cant Il 3 SIS <t 21AB dadl) &
01734
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6jliall

Architecture ¢

STACK 3513 (8 pde ) Jawua s -1
PUSHFD and POPFD
« pushfw and pop£w for 16-bit flags (FLAGS)
pushfd (push 32-bit flags)
popfd (pop 32-bit flags)
Stack 816 bit <Olae 8 a8 daidat -2
PUSHA and POPA
AX, CX, DX, BX, SP, BP, SI, DI
Stack 381> & 32 bit Ol 8 a8y dailai -3

PUSHAD pushes the 32-bit general-purpose
registers on the stack
order: EAX, ECX, EDX, EBX, ESP, EBP,
ESI, EDI
POPAD pops the same registers off the stack in
reverse order
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% Instruction Set <ladaill dc gana

6)ligJl
Mnemonics: VIOV, XCHG, PUSH, POP, IN, OUT ...

Jansa G Ja 3an g pe colilul) s culagls Zo> 8y (A dae e ULl J85 Cilaylas

IN A, [DX] OUT [DX], A

IN AL, [DX] PORT,,, = (DX) OuT [DX], AL PORT, g, = (DX)
(AL) < (PORT) (PORT) <« (AL)

IN AX, [DX] PORT,,, = (DX) OuT [DX], AX PORT, g, = (DX)
(AX) < (PORT) (PORT) « (AX)

IN A, addr8 OUT addrs, A

IN AL, addr8 (AL) < (addr8) OUT addr8, AL (addr8) « (AL)

IN AX, addr8 (AX) < (addr8) OUT addr8, AX (addr8) « (AX)
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ADD reg/mem, data D:\V LALMAM Cilaatesily
ADD reg, data - ’

ADD mem, data (reg) « (reg)+ data dool A Al‘ith metiC I nStI‘u CtiOnS
(mem) < (mem)+data 6)li_all
7 Mnemonics: ADD, ADC, SUB, SBB, INC, DEC, MUL, DIV, CMP
ADD A, data
&Aﬂ daula
ADD AL, data8 (AL) « (AL) + data8 ADD B ‘ N
ADD AX, datal6 (AX) <« (AX) +data16

Flags Affected by Arithmetic
Jlia Zero

Sign
Carry
Overflow

.data

varl DWORD 10000h

var2 DWORD 20000h

.code ; ———EAX---
mov eax,varl ; 00010000h

add eax,var2 > 00030000h
add ax,O0FFFFh : 0003FFFFh
add eax,1 > 00040000h
sub ax,1 ; 0O0O04FFFFh
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ADC reg2/ mem, regl/mem
ADCreg2, regl

ADCreg2, mem
ADC mem, regl

ADC reg/mem, data
ADC reg, data

ADC mem, data
ADDCA, data

ADD AL, data8
ADD AX, datal6

(reg2) « (regl) + (reg2)+CF
(reg2) « (reg2) + (mem)+CF
(mem) <« (mem)+(regl)+CF

(reg) < (reg)+ data+CF
(mem) <« (mem)+data+CF

(AL) « (AL) + data8+CF
(AX) < (AX) +datal6+CF

Pj Architecture o

doola Arithmetic Instructions 4slwall ciladedl)

o)lioll Mnemonics: ADD, ADC, SUB, SBB, INC, DEC,
MUL, DIV, CMP...
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Df Architecture o

deols 1\ menics: ADD, ADC, SUB, SBB, INC, DEC, MUL, DIV, CMP...

&)liadl
SUB reg2/ mem, regl/mem
.Y S . 5 \ R ! -
SUB reg2, regl (reg2) « (regl) - (reg2) I E UA i C)'H -
SUB reg2, mem (reg2) « (reg2) - (mem) Jaasa (3 3 SI3 (5 gina C)-L’ B
SUB mem, regl (mem) < (mem) - (regl)

SUB reg/mem, data

SUB reg, data (reg) < (reg) - data
SUB mem, data (mem) « (mem) - data
SUB A, data

SUB AL, data8 (AL) « (AL) - data8
SUB AX, datal6 (AX) « (AX) - datal6
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SBB reg2/ mem, regl/mem
SBB reg2, regl

SBB reg2, mem
SBB mem, regl

SBB reg/mem, data
SBB reg, data

SBB mem, data
SBB A, data

SBB AL, data8
SBB AX, datal6

>y

6)jliaJl

(reg2) « (regl) - (reg2) - CF
(reg2) < (reg2) - (mem)- CF
(mem) < (mem) - (regl) -CF

(reg) < (reg) — data - CF
(mem) <« (mem) - data - CF

(AL) <~ (AL) - data8 - CF
(AX) < (AX) - data16 - CF

Mnemonics: ADD, ADC,

Architecture i

, SBB, INC, DEC, MUL, DIV,
CMP...
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INC reg/ mem Architecture ¢l
INC reg8 (reg8) <« (reg8) +1
INC reg16 (reg16) < (regl6) + 1 sl 7] Add 1, subtract 1 from destination operand

« operand may be register or memory
INC destination

INC mem (mem) < (mem) +1

DEC reg/ mem » Logic: destination < destination + 1
DEC reg8 (reg8) < (reg8) - 1 DEC destination
» Logic: destination < destination— 1

DEC regl6 (regl6) < (regl6) -1

DEC mem (mem) < (mem) -1 .data
myWord WORD 1000h
myDword DWORD 10000000h
.code
inc myWord ; 1001h
dec myWord ; 1000h
inc myDword ; 10000001h

.data
myByte BYTE OFFh, O
.code
mov al,myByte
mov ah, [myByte+1]
dec ah
inc al
dec ah

ax, 00FFh
ax
ax,00FFh
al
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f Architecture ¢
dool o - .. . . .
"lﬂjﬁ"’i‘-"]jl Adalaal) Jal Assembly 4ads gl sl Juia

Rval = -Xval + (Yval - Zval)
32 bit : Al @) pidall O Eua

.data
valB BYTE -1
valWw WORD +32767

.code Rval ,Xval ,Yval , Zval
mov al,valB ; AL = -1
neg al ; AL = +1

neg valWw

Rval DWORD ?

Xval DWORD 26
Example Yval DWORD 30

mov al,-128 ; AL = 10000000b Zval DWORD 40

neg al ; AL = 10000000b, OF = 1 -coce
mov eax,Xval
neg eax ; EAX = -26
mov ebx,Yval
sub ebx,Zval ; EBX = -10

add eax,ebx
mov Rval, eax ; —36
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MUL reg/ mem

MUL reg

MUL mem

IMUL reg/ mem

IMUL reg

IMUL mem

Df Architecture o

dooln Mnemonics: ADD, ADC, SUB, SBB, |NC, DEC, |V|U|., D|V, CMP...
8)LiaJl

MUL 3L (s (pade o juia daylas

mul source

For byte : (AX) < (AL) x (reg8)
For word : (DX)(AX) < (AX) x (reg16)

8-bit
For byte : (AX) <« (AL) x (mem8)

For word : (DX)(AX) < (AX) x (mem16)

16-bit
source

For byte : (AX) < (AL) x (reg8)
For word : (DX)(AX) < (AX) x (reg16) source

For byte : (AX) < (AX) x (memS8)
For word : (DX)(AX) < (AX) x (mem16)

— IMUL 3_Lals cpase o1 pa dalas
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DIV reg/ mem

DIV reg

DIV mem

For 16-bit :- 8-bit :

(AL) < (AX) :- (reg8) Quotient
(AH) <« (AX) MOD(reg8) Remainder

For 32-bit :- 16-bit :

(AX) < (DX)(AX) :- (regl6) Quotient
(DX) «<— (DX)(AX) MOD(reg16) Remainder

For 16-bit :- 8-bit :

(AL) < (AX) :- (mem8) Quotient
(AH) <« (AX) MOD(mem8) Remainder

For 32-bit :- 16-bit :

(AX) « (DX)(AX) :- (mem16) Quotient
(DX) « (DX)(AX) MOD(mem16) Remainder

[

&jliall

Architecture i

mnemonics: ADD, ADC, SUB, SBB, INC, DEC, MUL, DIV, CMP...

The DIV (unsigned divide) instruction performs 8-
bit, 16-bit, and 32-bit division on unsigned integers

A single operand is supplied (register or memory
operand), which is assumed to be the divisor

Instruction formats:
DIV r/m8

DIV r/mlé
DIV r/m32

Dividend Divisor Quotient Remainder
AX rms AL AH
DX:AX imiG AX DX
EDX:EAX im3z EAX EDX
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DIV Exarnolas Dﬁv Architecture ¢
Divide 8003h by 100h, using 16-bit operands: mnemonics: ADD, ADC, SUB, SBB, INC, DEC, MUL, DIV, CMP...
IDIV 3 ,L3E0L 2a=l) IS 13) Aol daales

dx, 0 ; clear dividend, high

ax,8003h ; dividend, low

cx,100h ; divisor

CcX ’ = 0080h, DX = 3 IDIV reg/ mem

IDIV reg For 16-bit :- 8-bit :
(AL) « (AX) :- (reg8) Quotient
(AH) < (AX) MOD(reg8) Remainder

For 32-bit :- 16-bit :
(AX) < (DX)(AX) :- (regl6) Quotient

edx,0 ; clear dividend, high
eax,8003h ; dividend, low (DX) < (DX)(AX) MOD(reg16) Remainder
ecx,100h » divisor

ecx ; EAX = 00000080h, DX =

IDIV mem For 16-bit :- 8-bit :
(AL) « (AX) :- (mem8) Quotient
(AH) < (AX) MOD(mem8) Remainder

What will be the hexadecimal values of DX and AX after the following
For 32-bit :- 16-bit :

(AX) « (DX)(AX) :- (mem16) Quotient
(DX) < (DX)(AX) MOD(mem16) Remainder

instructions execute? Or, if divide overflow occurs, you can indicate
that as your answer:

https://manara.edu.sy/



D Architecture ¢l

&jliall
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