80x86 MICROPROCESSOR
Instructions



Inside The 8088/8086...registers

* Registers

— Verileri gecici olarak tutar

Category Bits __ Reqister Names
General 16 AX, BX, CX, DX

8 AH, AL, BH, BL, CH, CL, DH, DL
Pointer 16 SP (stack pointer), BP (base pointer)
Index 16 S| (source index), DI (destination index)
Segment 16 CS (code segment), DS (data segment)

SS (stack segment), ES (extra segment)

Instruction 16 IP (instruction pointer)
Flag 16 FR (flag register)



Anatomy of a Register

Extended Register

_————————————————————
Word Register

e EEEE—

Bits 0-7

—_—tGt
High Byte Low Byte

Register Register




General Registers

32 bit Registers

16 bit Registers

8 bit Registers




Registers EAX A Ak A
EBX BH BK BL
6 Ca‘[egory ECX cH CcK  CL
EDX DH DX DL
EBP BP
= General - —
' EDI DI
m Pointer eol =
= Index EIP =
0 Segment EFLAGS FLAGS
. CS
= [nstruction i
ES
m Flag =
2k
S




Register names

Accumulator

Base index
Count

Data

Stack Pointer
Base Pointer
Destination index
Source index
Instruction Pointer
Flags

Segment registers
m Code
m Data
m Extra
m Stack



Assembly Instruction format
General format

mnemonic || operand(s) |;comments

MOV destination,source  ;copy source operand to destination
Example: Example 2:
MOV DX,CX MOV  CL,55H AH AL

MOV DL,CL BH BL

MOV  AH,DL CH CL

MOV AL AH DH DL

MOV  BH,CL

MOV  CH,BH



Instruction Set Classification

dTransfer
" Move

JArithmetic

= Add / Subtract

= Mul / Div, etc.
JLogic &Shift

= AND/OR/NOT/XOR

= Rotate/Shift
JControl

= Jump
= Call / Return, etc.




Data transfer : Move

J MOV Dest, Src

— MOV regq,
— MOV regq,
— MOV mem,
— MOV regq,
— MOV mem,

* Dogrudan bir bellek hiicresinden digerine veri

reg
mem
reg
1imm

imm

transferi yoktur
 There 1S no move ‘mem<-mem’Instruction

reg
reg
mem
reg
mem

reg
mem
reg
1imm

imm



Move limitation

1 Operandlarin ikisi de ayn1 boyutta olmali

1 Dogrudan bir degeri segment registere
yukleme emr1 yoktur

v’ Aktimiilator (AX) tizerinden yapilir
[ Dogrudan bir degeri bellege yerlestirmek icin
verinin boyutu tammmlanmak zorundadir
v’ Byte /Word PTR



MOV
MOV
MOV

MOV
MOV
MOV
MOV

Move (vov) Example

AX,100h
BX, AX
DX, BX

AX,1234nh
DX, 5678h
AL, DL
BH, DH
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MOV
MOV
MOV

MOV
MOV

MOV
MOV

MOV Example

AX,1000h
[100h], AX
BX, [100h]

BYTE PTR
WORD PTR

AX,2300h
DS, AX

[200h], 10h
[300h],10h
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MOV

MOV

MOV

MOV

MOV : 16 / 8 Bit register

AX,1000nh

‘ AX AH AL
1000h 10h OO0Oh
AL, 3Ah
mp AX AH AL
103AhN 10h 3Ah
AH, AL
‘ AX AH AL
S3A3AN 3Ah 3Ah
AX,234hnh
mp ~AX AH AL
234nh oZh 34h




MOV : Memory

MOV AX,6789h DS:100h
MOV DX,1234h DS:101h
MOV [100h],AX Ds:102h
MOV [102h],DX
MOV [104h],AH
MOV [105h], DL
MOV BX, [104h]
MOV CX, [103h]
MOV [106h],CL

* Verinin koyulacagi yere iliskin olarak sadece offset

verildiginde, otomatik olarak DS registeri segment
register olur



Endian conversion

o Little endian conversion:
In the case of 16-bit data, the low byte goes to the low
memory location and the high byte goes to the high memory
address. (Intel, Digital VAX)

 Big endian conversion:
The high byte goes to low address. (Motorola)

Example:
Suppose DS:6826 = 48, DS:6827 = 22,
Show the contents of register BX in the instruction MOV BX,[6826]
Little endian conversion: BL = 48H, and BH = 22H
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Byte ordering : Little endian

MOV
1 x86 nin byte
sirasi: little endian -
» LSB kiiciik adrese
yerlesir, MSB MOV
bliyuk adrese
yerlesir Mo

MOV BX, [104h] 34 | 67

MOV CX, [103h]

Little endian : Intel, Digital VAX
Big endian : Motorola

[100h] , AX
67 | 89
89h DS:100h
[102h] , DX 67h DS:101h
12 | 34— 1 — 34h DS:102h
| I_>
12h
[104h] ,AH
67h
67
34h ]
[105h] ,DL
34

y
67 | 12
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Displacement

e BX(base) registerini
kullanarak bellekte bir MOV BX,100h
MOV CX,4004h

lokasyona isaret MOV DX, 1201h

edebiliriz MOV [BX], 2AX
MOV [BX+2],CX
MOV [BX+3],DX

MOV AX,102h

* AX=7 MOV  [BX+4],BX
MOV BX, [102h]
02h Ds:100h MOV  AX, [BX]
BX Di il 01h DS:101h
04h DS:102h
AX |o01]o0 01h
[ 00h
01h




What is the result of ...

MOV [100h], 10h
Address 100 = 10h
What about address 1017

Word or Byte?
— MOV WORD PTR [100h], 10h

— MOV BYTE PTR [100h], 10h

What about MOV [100h], AX ?
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Hatirlatma...Complements

Negatif sayilari temsil etmek icin datalar, Complement formda
saklanir

One’s complements of 01001100 (Bire tiimleyen)

11111111
-0100 1100
1011 0011

Two’s complements (ikiye tiimleyen)

1011 0011
+0000 0001
1011 0100
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Two’s Complement

Decimal
-128
-127
-126

1o -

0
-1
-2

F127

Binary

1000 0000
1000 0001
1000 0010

1111 1110
1111 1111
0000 0000
0000 0001
0000 0010

O111 1111
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Status Register (Flag)

= 8086, 16 bitlik bayrak registerine

sahiptir

" En son yapilan aritmetik islemin

durumunu gosterir

15 14 13 12 11 10 9

8

7

6

9

4

3

2

1

0

- |0

D

T

S

Z

AlP

L

Carry
Parity
Auxiliary
Zero

Sign

Trap
Interrupt
Direction
Overflow
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Zero Flag

= |slem sonucunun sifir ciktigini gosterir

* Eger sonug sifir ise ZF=1
* Sifir degilse ZF=0

= |slem sonucu pek cok sekilde sifir

cikabilir
mov AL, OFH mov AX, 0FFFFH mov
add AL, OF1H ine AX dec

Bu UGi¢ 6rnegin sonucu da sifir cikar ve ZF setlenir.
= |lgili emirler

» Jz  jump if zero (jump if ZF = 1)

» gnz jump if not zero (jump if ZF = 0)



Zero Flag

Zero bayraginin kullanilisi

= ki ana kullanimi vardir

» Esitlik testi

* Genellikle cmp emiriyle birlikte kullanilir
»cmp AX,BX

» Belirli bir degere kadar sayma
— Bir register sayma degeri yuklenir
— Register dec emiri ile azaltilir

—jz/3jnz emirleri kullanilarak program akisi
yonlendirilir



Zero Flag

= |slem sonucu sifir oldugunda Zero (Z)
bayragi setlenir.

X

=l MOV AL,10h Z=?
ADD AL,FOh Z=1  AL=0
ADD AL, 20h Z=0  AL=20h
SUB AL, 10h Z=0  AL=10h
SUB AL, 10h Z=1  AL=0




Parity Flag

" Sonucun alt 8 bitinin ¢ift parity olma durumunu
gosterir

= Alt 8 bit, cift sayida degeri lojik-1 olan bit iceriyorsa
Parity bayragi setlenir

" 16- veya 32-bitlik degerler icin sadece en dusulk
degerlikli 8 bit icin party hesaplanir

# Example
mov AL,53 53D = 0011 0101B
add AL,89 89D = 0101 1001B

142D = 1000 1110B

» As the result has even number of 1 bits, parity flag 1s set
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Parity Flag

= |lgili emirler

ip jump on even parity (jump if PF =1)
jnp jump on odd parity (ump if PF = 0)

=X
MOV AL, 14h P=?
ADD AL,20h P=0  AL-34h
ADD AL,10h P=1  AlL=44h
SUB AL, 8h P=1  AL=3Ch
SUB AL, 10h P=0  AL-2Ch




Carry flag

" Bir elde veya bor¢ alma durmu oldugunda
Carry bayragi setlenir (sadece isaretsiz
islemlerle)

C X
MOV AL,77h c=7?
ADD AL, 50h C=0 AL=C7h
ADD AL,50h c=1 AL=17h
SUB AL,AOh c=1 AIL=77h
ADD AL,27h C=0 AIL=9Eh




Carry flag
" Carry bayragi inc ve dec emirlerinden
etkilenmez

= Carry bayraginin icerigi asagidaki orneklerde

degismez
mov AL, OFFH mov AX, 0
ine AL dec AX

= |lgili emirler
» je  jumpif carry (jump if CF = 1)
» jnc  jumpif no carry (jump if CF = 0)

" Carry bayragi dogrudan asagidaki emirler ile
manipule edilebilir

stc setcarryflag(set CFtol) clc clear carry flag (clears CF to 0)
cmc complement carry flag (inverts CF value)



Overflow flag

* Elde edilen sonucta tasma oldugunda Overflow
bayragi setlenir. (isaretli islemlerle)

= |saretli sayilarla yapilan islem sonucunda ‘out-of-
range’ durumu oldugunu gosterir

* Asagidaki kod overflow bayragini set eder, fakat
carry bayragini set etmez

mov AL, 72H ; J/2H = 114D
add AL, OEH ; OEH = 14D



Overflow flag
Range of 8-, 16-, and 32-bit signed numbers

size range

8bits | — 128 to +127 —2"t0(27-1)
16 bits | —32.768 to +32,767 - 2b o2 -1)
32 bits | —2.147.483.648 t0 +2.147.483.647 — 231 t0 (231 -1)

X
MOV AL,77h 0="?
ADD AL,50h O=1 AL=C7h
ADD AL,50h 0=0 AlL=17h
SUB AL,AOh 0=0 AL=77h
ADD AL,27h O=1 AL=9Eh




Overflow flag

= Signed or unsigned: Sistem bunu nasil bilecek?
% Islemci bunun yorumu yapamaz

**Bu nedenle, hem carry hem overlow
bayraklarini gunceller

C_Unsigned interpretation > (Signed interpretation )

mov AL,72H mov AL,72H
add AL, OEH add AL, OEH
@ overflow @ overflow
no overflow: no overflow:
(no overflow code here) (no overflow code here)
overflow: overflow:

(overflow code here) (overflow code here) -



Sign flag

= Sonucun isaretini belirtir.

= (Isaretli islemlerde) sonuc negatif ciktiginda
Sign flag setlenir.

= |seretli sayilarla calisildiginda kullanishdir.
= Basitce sonucun en degerli bitinin (MSb) bir

kopyasidir
E X
MOV AL,77h S=7?
ADD AL,50h S=1 AL=C7h
ADD AL,50h S=0 AlL=17h
SUB AL,AOh S=0 AlL=77h
ADD AL,27h S=1 AL=9Eh




Sign flag

# Examples
mov AL, 15
add AL, 97

clears the sign flag as
the resultis 112
(or 0111000 1n binary)

# Related mstructions
js jump if sign (jump if SF=1)
jns jump if no sign (jump if SF = 0)

mov AL, 15
sub AL, 97

sets the sign flag as
the result 15 —82
(or 10101110 1n binary)




Auxiliary flag

" Bir islem sonucunda 8-, 16- veya 32-bitlik
operandlarin en alt 4 bitinde (nibble) bir
elde veya borc alma durumu olup
olmadigini gosterir

* Operandin boyu fark etmez
+ Example
1 « carry from lower 4 bits

mov AL,43 43D = 0010 1011B
add AL, 94 94D = 0101 1110B
137D = 1000 1001B

= Alt nibble dan gelen bir elde oldugundan
v' Auxiliary flag setlenir



Auxiliary flag

= |Igili emirler
" Bu bayrak ile ilgili sarth dallanma emiri yoktur

" BCD sayilar Uzerinde yapilan aritmetik islemler
bu bayragi kullanir

> aaa ASCII adjust for addition

> aas ASCIl adjust for subtraction

> aam ASCII adjust for multiplication
> aad ASCII adjust for division

» daa Decimal adjust for addition

» das Decimal adjust for subtraction



More flag

= Direction flag

= String islemlerinde (artis/azalis) yonu tayin
etmek icin kullanilir

" Trap flag

" Her islemin ardindan CPU yu kesmeye
ugratmak icin kullanilir

" Interrupt flag

»= Donanimsal kesmeyi aktif/pasif etmek icin
kullanthir



Flag set/reset instructions

e Carry flag STC / CLC
* Direction flag STD / CLD

* |Interrupt flag STI / CLI
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Arithmetic instructions



Increment - Decrement

J INC / DEC
= INC register DEC register
= INC memory DEC memory
J Example
= INC AX

= DEC BL
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Increment - Decrement

ine destination dec destination
» Performs mcrement operation » Performs decrement operation
destination =destination+1 destination =destination-1

. INC ve DEC emirleri carry bayragini etkilemez
" Diger 5 durum bayragini etkiler

+ In general

ine BX

1s better than
add BX,1

v’ Her ikisi de ayni stirede gerceklesse de INC emiri bellekte
daha az yer kaplar 40



Add

* 5 operand kombinasyonu miumkundur

1 ADD reg, imm ADC reg, imm
1 ADD reg, mem ADC reg, mem
1 ADD reg, reg ADC reg, reg

J ADD mem, imm ADC mem, imm
1 ADD mem, reg ADC mem, reg



Add

+# Basic format
add destination, source
» Performs simple mteger addition

destination =destination + source

+ Basic format
adc destination, source
» Performs mteger addition with carry

destination —destination + source + CF

* ADC emiri, uzun sayilarin (Long int) toplamasinda kullanilir

e Carry bayragini manipule etmek icin 3 tane emir kullanihr
» stc set carry flag (set CFto 1)

» clc clear carry flag (clears CF to 0)
» cmc complement carry flag (inverts CF value) .



MOV
ADD
MOV
MOV
ADD
MOV
ADD
ADC

AL,
AL,
BX,

Example ADD

10h
20h
200h

WORD PTR
WORD PTR

AH,
AX,
BX,

89h

9876h
O1lh

[BX],
[BX],

;AL
; BX

10h
70h

;AX
S AX
; BX

30h
0200h

5§930h

Z21A6h
020Z2h 7?
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Subtract

* 5 operand kombinasyonu miumkundur

1 SUB reg, imm SBB reg, imm
1 SUB reg, mem SBB reg, mem
1 SUB reg, reg SBB reg, reg

J SUB mem, imm SBB mem, imm

J SUB mem, reg SBB mem, reg



Sub

Subtraction instructions
sub destination, source

» Performs simple mteger subtraction

destination = destination — source

ebb destination, source

» Performs mteger subtraction with borrow

destination —destination - source

CF
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MOV
ADD
MOV
MOV
SUB
MOV

SBB
SBB

AL,
AL,
BX,

Example SUB

10h
20h
200h

WORD PTR
WORD PTR

AH,
AX,
AX,

89h

0001h
0001h

[BX],
[BX],

;AL

; BX

10h
70h

;AX
S AX
S AX

30h
0200h

5§930h

8§92Eh
8§92Dh
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Compare

J CMP reg, imm
J CMP reg, mem

cmp  destination,source
D o .
d CM reg, reg y Performs subtractton without updating destination

1 CMP mem, reg destination - source

** There is no “CMP mem, imm”

® 6 durum bayraginin hepsini etkiler

= CMP emirini genellikle bir kosullu dallanma emri
takip eder



MOV
CMP
MOV
CMP
MOV
CMP

CX,
CX,
BX,
BX,
AX,
AX,

Example CMP

10h
20h
40h
40h
30h
20h

;%=0,5=1,C=1,0F=0

;2=1,5=0,C=0,0F=0

;2=0,5=0,C=0,0F=0
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Negation
" Compute 2’complement.
= Carry bayragl her zaman setlenir.

= Kullanimi

= NEG reg
" NEG mem



Example NEG
MOV CX, 10h

NEG CX ; CX = OFFFOh
MOV AX,OFFFFH

NEG AX ; AX = 1

MOV BX, 1H

NEG BX ; BX = OFFFFh



Multiplication
» Add/sub islemlerinden daha karmasiktir

= |ki kati uzunlukta sonuclar uretir

» Mesela iki tane 8-bitlik sayilari carpmak 16-bit
gerektiren bir sonuc Uretir
= |saretli ve isaretsiz sayilarin her ikisi icin tek bir
carpma emiri kullanilmaz

» fakat add ve sub emirleri hem isaretli hem de
isaretsiz sayilarda calisiyordu

»Carpma islemi icin ise iki ayri emire ihtiya¢ duyulur
v. mul  forunsigned numbers (isaretsiz sayilar)

v imul for signed numbers (isaretli sayilar)

" Her zaman akimulator Gzerinden gerceklesir
= Sadece Carry ve Overflow bayragini etkiler



Multiplication

= Unsighed multiplication

mul source

» source operandinin uzunluguna bagl olarak diger
kaynak operandi ve hedefler belirlenir

AL

= Ornek

mov AL,10
mov DL, 25
mul DL

High-aorder 8 bits Lowe-order B bils

B-bit .
}{ SOuUrce - AR AL

High-order 16 bits Low-order 16 bits

16-kit -
X SOource _ . AKX

; produces 250D in AX register (result fits in AL)
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Multiplication

= signed multiplication
imul emiri ayni syntaxi kullanir

= Ornek
mov DL,OFFH , DL := -1
mov AL,OBEH , AL := —-66
imul DL

produces 66D in AX register (again, result fits in AL)
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8 bit multiplication

e AL is multiplicand (¢arpilan)
* AX keep the result

MOV AL, 10h - AL = 10h
MOV CL, 13h s CL=13h
IMUL CL - AX = 0130h
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16 bit multiplication

e AXis multiplicand (¢arpilan)
* DX:AX keep the result

MOV AX, 0100h
MOV BX, 1234h
IMUL BX

;, AX =0100h
, BX=1234h
;, DX =0012h
; AX = 3400h
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Division
= Djvision instruction

 Carpma isleminden daha karmasiktir

> |ki sonuc Uretir
1) Quotient (Bdlim)
2) Remainder (Kalan)

e Carpmadaki gibi iki emir vardir
v div source for unsigned numbers

v idiwv source for signed numbers



16-bit dividend

AX

8-bit
source

Divisor

32-bit dividend

DX

AX

16-bit
source

Divisor

Division

Cluotient

AL

Cuctient

and

AX

and

Remainder

AH

Remainder

DX
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Division
" Example (8-bit division)

mov AX, 2F1BH ; AX=12059D
mov CL, 64H ; CL=100D
div CL

produces 120D(78h) in AL and 59D(3Bh) as remainder in AH
; AL=78h, AH=3Bh

Example (16-bit division)
mov DX, 0001H

mov AX, 2345H ; AX =74565D
mov CX,012CH ; CX=300D
div CX

produces 248D (F8h) in AX and 165D(A5h) as remainder in DX  °°
; AX=F8D, DX=A5H



Conversion

Isaretli bdlme biraz hassas bir konudur, yardima

ihtiyac duyar

» 16 bitlik isaretsiz sayilar, tst 16 bitine lojik-0
konulmak suretiyle 32 bite genisletilebilir

» Fakat bu mantik isaretli sayilarda ise yaramaz

» isaretli bir sayiy1 genisletmek icin sayinin isaret bitinin
bu Ust bitlere kopyalanmasi gerekmektedir.

isaret genisletmeye yardimci olan emirler:
JByte to Word : CBW

= Signhed convert AL -> AX

J Word to Double word : CWD
" Sighed convert AX -> DX:AX



Example Conversion

MOV AL, 22h
CBW s AX=0022h

MOV AL, FOh
CBW s AX=FFFOh

MOV AX, 3422h

CWD , DX=0000h
; AX=3422h
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Flag aftected

[nstruction Z-tflag | C-tflag | S-flag | O-flag | A-flag
ADD ves ves ves ves ves
ADC ves ves ves yes ves
SUB ves ves ves ves ves
SEB ves ves ves ves ves
INC ves no ves ves ves
DEC ves no ves Ves ves
NEG ves ves ves ves ves
CMP ves ves ves ves ves
MUL no ves no ves 1no
IMUL no ves no ves 1o
DIV 1o Ho no 1no 10
IDIV 10 1o 1o ile ile
CEW 1o Ho 1o ile 10
CWD 1o Ho 1o 1o 10




Example about flag with arithmetic

[nstruction Z-flag C-flag O-flag S-flag P-flag

MOV  AX,7100h ? ? ? ? ?

MOV  BX,4000h ? ? ? ? ?

ADD AX,BX 0 0 1 1 1 AX=0B100h
ADD AX,7700h 0 1 0 0 1 AX=2800h
SUB  AX,2000h 0 0 0 0 1 AX=0800h
SUB AX,1000h 0 1 0 1 1 AX=F800h
ADD AX,0800h 1 1 0 0 1 AX=0000h
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Example about flag with arithmetic

Instruction Z-tlag C-flag O-tlag S-flag P-tlag

MOV AL,10 ? T 7 s 7

ADD AL, FOh 0 0 0 1 1 AL=0FAh
ADD AL,6 1 1 0 0 1 AL=0
SUB AL,S5 0 1 0 1 0 AL=0FBh
INC AL 0 1 0 1 1 AL=0FCh
ADD AL,10 0 1 0 0 1 AL=6h
ADD AL, FBh 0 1 0 0 0 AlL=1h
DEC AL 1 1 0 0 1 AL=0h
DEC AL 0 1 0 1 1 AL=0FFh
INC AL 1 1 0 0 1 AL=0
Instruction Z-flag C-flag O-flag S-flag P-flag

MOV AL,120 ? ? ? ? ?

ADD AL,15 0 0 1 1 1 AL=87h=-121
NEG AL 0 1 0 0 0 AL=75h

SUB AL,130 0 1 1 1 0 AL=0FT7h
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Logical & Shift, Rotation
INstructions



J AND /OR / XOR

= Bayraklar

AND, OR, XOR

REG, memory
memory, REG

REG, REG
memory, immediate

REG, immediate

C
0

Z
r

S
;

65
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NOT

REG
memory

d NOT

= Bayraklar

c 2z S O P A

unchanged
(degismez)



SHIift Left

memory, immediate
0 sur REG, immediate

memory, CL
REG, CL

= Operandl’inicerigi 1 bit sola kaydirilir. Eger operand2
verilirse bu, kaydirma miktarini belirtir.

= MSb’den disari cikan bit CF’'ye kopyalanir.
= |Sb’den iceri lojik-0 alinir.

= Bayraklar

Eger ilk operand isaretini
korursa OF=0 olur



SHift Right

memory, immediate

0 SHR REG, immediate

memory, CL
REG, CL

* Operandl’inicerigi 1 bit saga kaydirilir. Eger operand2
verilirse bu, kaydirma miktarini belirtir.

= |Sb’den disari cikan bit CF'ye kopyalanir.
= MSb’den iceri lojik-0 alinir.

= Bayraklar

Eger ilk operand isaretini
korursa OF=0 olur




ROtate Left

memory, immediate
d ROL REG, immediate

memory, CL
REG, CL

" Operandl’inicerigi 1 bit sola dondurildr. Eger operand2
verilirse bu, dondirme miktarini belirtir.

= MSb’den disari ¢cikan bit CF'ye kopyalanir ve ayrica ayni bit
LSb’den iceri alinir.

Eger ilk operand isaretini
korursa OF=0 olur

" Bayraklar c | o

r |



ROtate Right

memory, immediate
0 ROR REG, immediate

memory, CL
REG, CL

" Operandl’inicerigi 1 bit saga dondurulir. Eger operand?2
verilirse bu, dondirme miktarini belirtir.

= |Sb’den disari ¢cikan bit CF'ye kopyalanir ve ayrica ayni bit
MSb’den iceri alinir.

Eger ilk operand isaretini
korursa OF=0 olur

" Bayraklar c | o

r |



Rotate Left through Carry
memory, immediate
0 RCIL REG, immediate

memory, CL
REG, CL

= Operandl’inicerigi Carry bayragi tUzerinden 1 bit sola

dondurualur. Eger operand?2 verilirse bu, dondirme miktarini
belirtir.

= MSb’den disari ¢cikan bit CF'ye kopyalanir ve CF'nin eski
degeri LSb’den iceri alinir.

c | o

| Bayrak|ar ’ ‘ r Eger ilk operand isaretini
korursa OF=0 olur




Rotate Right through Carry
memory, immediate
0 RCR REG, immediate

memory, CL
REG, CL

" Operandl’inicerigi Carry bayragi Uzerinden 1 bit saga
dondurualur. Eger operand?2 verilirse bu, dondirme miktarini
belirtir.

= | Sb’den disari ¢cikan bit CF'ye kopyalanir ve CF'nin eski
degeri MSb’den iceri alinir.

c | o

| Bayrak|ar ’ ‘ r Eger ilk operand isaretini
korursa OF=0 olur
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SHL, SHR Example

 SHL example

MOV AL, 11100000b
SHL. AL, 1 ; AL = 11000000b, CF=1

* SHR example
MOV AL, 10000111b
SHR AL, 1 ; AL = 01000011b, CF=I

73



ROL, ROR Example
* ROL example

MOV AL, 90h , AL = 10010000b
ROL AL, 1 ;, AL = 00100001b, CF=1

* ROR example
MOV AL, OFh , AL = 00001111b
ROR AL, 1 ; AL = 10000111b, CF=I
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RCL, RCR Example

RCL example
STC
MOV AL,
RCL AL,

RCR example
STC
MOV AL,
RCR AL,

1Ch
1

1Ch
1

/

/

/

/

4

4

- set carry (CF=1)
- AL = 00011100b
- AL = 00111001b, CF=0

+ set carry (CF=1)
- AL = 00011100b
- AL = 10001110b, CF=0
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Jump and Loops



Jump Instructions

Emir Anlami llgili Bayrak
JMP Jump

JZ Jump if Zero ZF=1

JNZ Jump i1f Not Zero ZF=0

JO Jump 1f Overflow OF=1

JNO J. if Not Overflow OF=0

JC Jump if Carry CF=1

JNC Jump i1if No Carry CF=0

JS Jump if Sign SF=1

JNS Jump if No Sign SF=0



Jump Instructions

Emir Anlami ligili Bayrak
JPO Jump if Parity Odd PF=0
JRPE Jump i1f Parity Even PF=1
= T JA Jump 1f Above (CF and ZF)=—0
Y JB Jump if Below CF=1
2 JAE J. if Above or Equal CF=0
S  JBE J. 1f Below or Equal (CF or ZF)=1
—JdG Jump if Greater ZF=0 and
S SE=0F
o <3 A Jump 1if I . ess SF——OF
.(%’ = E J. if Greater or Equal SF=OF
_ L E J. 3 Less or Egual (ZF=1) or
(SF==0OF)
| e g Jump if CX=0 CX=0
E (SF—0OF)
JCXZ Jump it CX=0 CX=0



Jump Instructions

JZ
JNZ

JA
JB
JAELE
JBE

JG
I L
JGE
JLE

JE
JNE

JNBE
JNAELE
JNB
JNA

JNLE
JNGE
JNL
JNG

Equal
Not Equal

Not Below or Equal
Not Above or Equal
Not Below
Not Above

Not LLess or Equal
Not Greater or Equal
Not Less

Not Greater



Loop Instructions

L DAngliyu sayisi icin CX (Counter) registerine
bagimlidir

J Dongli(Loop) emirleri
= LOOP
" LOOPZ/LOOPE
* LOOPNZ/LOOPNE
= JCXZ
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Loop Instructions
LOOP label

** Decrease CX, jump to label if CX not zero.

s Algorithm:
o CX=CX-1
o if CX<>0then
jJump

o else
no jump, continue
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Loop Instructions
LOOPZ/LOOPE label

s Decrease CX, jump to label if CX not zero and ZF = 1.

s Algorithm:
o CX=CX-1
o if (CX<>0)and (ZF=1) then
jJump

o else
no jump, continue
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Loop Instructions
LOOPNZ/LOOPNE label

s Decrease CX, jump to label if CX not zero and ZF = 0.

s Algorithm:
o CX=CX-1
o if (CX<>0) and (ZF=0) then
jJump

o else
no jump, continue
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Loop Instructions

JCXZ label
s Jump if CX register is O.

+** LOOP emiri ile birlikte dongiiye girmeden 6nce CX
registerinin icerigini 6grenmeye yarar

se*Kullanim sekli:

initialization

Joexz endloop cCX =07
labell:

ACTIONS

loop labell : loop

endloop:
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Nested For Loop in Assembly Lang.

« (Consider the followmg
code

sum := 0
for (I = 1 to M)
for (j = 1 to N)
sum := sum + 1
end for
end for

+ Assembly code

sub A¥ AX ; BAX :

mov DX, M
outer loop:
mowv CX,N
inner loop:
ine AX
loop inner loop
dec DX
jnz cuter loop
exit loops:

mowv sum, AX
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