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ADD BX,245FH
ADD EDX,12345H
ADD [BX].AL

ADD CL,[BP]
ADD AL [EBX]
ADD BX,[SI+2]
ADD CL, TEMP
ADD BX, TEMP[DI]

ADD [BX+DI],DL

ADD BYTE PTR [DI],3

ADD BX,[EAX+2*ECX]

Toplama
= ADD (Addition) mikroislemcide bircok sekilde kullanilabilir.
= Register, immediate, memory-to-register, array, increment,
addition-with-carry toplama islemleri yapilabilir.
= Memory-to-memory ve segment register toplama islemleri
yapilamaz.
= Segment register’larn sadece MOV, PUSH veya POP yapilabilir.
Toplama
Reg] ster Assembly Language Operation
toplama oo o il o
ADD EBREAX EBP = EBP + EAX
ADD CL,44H CL=CL +44H

BX = BX + 245FH

EDX = EDX + 12345H

AL adds to the byte contents of the data segment memory location
addressed by BX with the sum stored in the same memory location
The byte contents of the stack segment memory location addressed
by BP add to CL with the sum stored in CL

The byte contents of the data segment memory location addressed
by EBX add to AL with the sum stored in AL

The word contents of the data segment memory location addressed
by Sl + 2 add to BX with the sum stored in BX

The byte contents of data segment memory location TEMP add to
CL with the sum stored in CL

The word contents of the data segment memory location addressed
by TEMP + DI add to BX with the sum stored in BX

DL adds to the byte contents of the data segment memory location
addressed by BX + DI with the sum stored in the same memory
location

A 3 adds to the byte contents of the data segment memory location
addressed by DI with the sum stored in the same location

The word contents of the data segment memory location addressed
by EAX plus 2 times ECX add to BX with the sum stored in BX
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i Toplama

Ornek
0000 03 3 ADD AX,BX
0002 03 C1 ADD AX,CX
0004 03 C2 ADD AX,DX

= Ornekte AX, BX, CX ve DX register’lar toplanir ve 16-bti AX
register’ina sonuc saklanir.

= Bir toplama islemi yapildiginda FLAG register degeri degisir.
= ADD komutu sign, zero, carry, auxiliary carry, parity ve
overflow bitleri degisir.

Toplama

Immediate toplama
= Sabit bir deger toplanir.

0000 B2 12 MOV DL, 12H
0002 80 C2 33 ADD DL, 33H

Once DL’ye 12H yiiklenir.
Daha sonra 33H ile DL icerigi toplanir.
Toplama islemi sonucu 45H DL register’ina saklanir.

Bu islem sonucunda
FLAG degisimleri yandaki gibidir.

Z = 0 (result not zero)
C = 0 (no carry)

A= 0 (no half-carry)
S = 0 (result positive)
P = 0 (odd parity)

O = 0 (no overflow)
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Toplama

Memory-to-register toplama
= Istenen hafiza alan bir register’la toplanir.

0000 BF 0000 R MOV DI,OFFSET NUMB ;address NUMB
0003 BO 00 MOV AL,O0 ;clear sum
0005 02 05 ADD AL, [DI] ;add NUMB
0007 02 45 01 ADD AL, [DI+1] ;add NUMB+1

Once DI’ya NUMB offset adresi aktarilir.
Daha sonra AL’ye 0 degeri aktanlir.

Data segment’te DI offset adresinin icerigi AL register’ina
eklenir.

Son olarak AL register’ina data segment’te DI+1 offset
adresinin icerigi eklenir.

Toplama

Array toplama
= Hafizada bir alanda bulunan dizi degerleri toplanir.

0000 BO QO MOV AL, 0 ;clear sum

0002 BE 0003 MOV SI,3 ;address element 3
0005 02 84 0000 R ADD AL,ARRAY([STI] radd element 3
0009 02 84 0002 R ADD AL,ARRAY[SI+2] ;add element 5
000D 02 84 0004 R ADD AL,ARRAY[SI+4] :add element 7

Once AL’ye aktarlir.
Daha sonra Sl register’ina 3 degeri aktanlir.

ARRAY[SI] operand’1 SI=3 oldugu icin dizideki 3.eleman
gosterir.

Dizinin 3.elemani, 5.elemani ve 7.eleman toplanarak sonug
AL register’ina aktanlir.
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Toplama

Increment toplama
= INC komutu bir register’a (segment register’lan haric) veya
hafiza alanina 1 ekler.

= Indirect memory artinminda BYTE PTR, WORD PTR veya
DWORD PTR ile data boyutu belirtilmelidir.

Assembly Language Operation

INC BL BL=BL +1

INC SP SP=S8P +1

INC EAX EAX = EAX + 1

INC BYTE PTR[BX] Adds 1 to the byte contents of the data segment memory location
addressed by BX

INC WORD PTR[SI] Adds 1 to the word contents of the data segment memory location
addressed by Sl i

INC DWORD PTR[ECX] Adds 1 to the doubleword contents of the data segment memory
location addressed by ECX

INC DATA1 Adds 1 to the contents of data segment memory location DATA1

Toplama

Increment toplama - ornek

0000 BF 0000 R MOV DI,OFFSET NUMB ;address NUMB

0003 BO 00 MOV AL,O ;clear sum

0005 02 05 ADD AL, [DI] ;add NUMB

0007 47 INC DI ;increment DT

0008 02 05 ADD AL, [DI] ;add NUMB+1

= Once data segment’te NUMB offset adresinin icerigi AL’ye
eklenir.

= Ardindan DI adres degeri 1 artirilarak DI+1 offset adresin
icerigi AL’ye eklenir.

= Word boyutundaki data icin DI degerini 2 artirmak,
doubleword data icin 4 artirmak gerekir.
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* Toplama
Carry ile toplama

= ADC (addition-with-carry) komutu operand’a carry bitinin

degerini ekler.

Assembly Language

Operation

ADC AL,AH
ADC CX,BX
ADC EBX,EDX
ADC DH,[BX]

ADC BX,[BP+2]

ADC ECX,[EBX]

AL = AL + AH + carry
CX =CX + BX + carry
EBX = EBX + EDX + carry

The byte contents of the data segment memory location addressed
by BX add to DH with the sum stored in DH

The word contents of the stack segment memory location addressed
by BP plus 2 add to BX with the sum stored in BX

The doubleword contents of the data segment memory location
addressed by EBX add to ECX with the sum stored in ECX

Toplama

Carry ile toplama

- ornek

= AX ve BX te bulunan 32-bit data CX ve DX te bulunan 32-bit
datayla toplansin.

CF

N

(ADC) ' (ADD)
[ BX 11 Ax |
+ | DX L o |
R L S
0000 03 C1 ADD AX,CX
0002 13 DA ADC BX, DX
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Cikarma

= SUB (subtraction) komutu bir operand’1 digerinden ¢ikarmak
icin kullamur.

= Ozel formu DEC (decrement) komutudur ve 1 cikarir.

Assembly Language Operation
SUB CL,BL CL=CL-BL

SUB AX,SP AX = AX - SP

SUB ECX,EBP ECX = ECX - EBP

SUB DH,6FH DH =DH - 6FH

SUB AX,0CCCCH
SUB ESI,2000300H
SUB [DI],CH

SUB CH,[BP]

SUB AH,TEMP
SUB DI, TEMP[ESI]

SUB ECX,DATA1

AX = AX-0CCCCH
ESI = ESI - 2000300H

Subtracts CH from the byte contents of the data segment memory
addressed by DI and stores the difference in the same memory
location

Subtracts the byte contents of the stack segment memory location
addressed by BP from CH and stores the difference in CH
Subtracts the byte contents of memory location TEMP from AH and
stores the difference in AH

Subtracts the word contents of the data segment memory location
addressed by TEMP plus ESI from DI and stores the difference in D
Subtracts the doubleword contents of memory location DATA1 from
ECX and stores the difference in ECX

Cikarma

Register cikarma
= Bir register’in degeri digerinden cikarilir.

0000 2B D9
0002 2B DA

SUB
SUB

BX,CX
BX, DX

= Ornekte 16-bit CX ve DX register’lar BX’ten cikanlir ve sonuc
BX’te saklanir.

= Her ¢ikarmadan sonra FLAG bitleri degistirilir.

Timos Sellis




CHOROCHRONOS Midter Review

Timos Sellis

* Cikarma
Immediate cikarma
= Bir sabit deger bir register’dan cikanlir. Sabit deger
instruction’la birlikte verilir.
0000 BS 22 MOV CH,22H

» Ornekte 8-bit 22H degeri CH register’ina aktarilir.

= Ardindan 22H degerinden 44H degeri cikartilir. Sonuc (ODEH)
CH register’inda saklanmaktadir. FLAG durumlar asagidadir.
Z = 0 (result not zero)

C = 1 (borrow)

A = 1 (half-borrow)

S = 1 (result negative)
P =1 (even parity)

O = 0 (no overflow)

Cikarma

Decrement cikarma

= Bir hafiza alanindan veya register’dan 1 cikarnlir.

= DEC komutu hafiza adreslediginde BYTE PTR, WORD PTR veya
DWORD PTR kullanilmalidir.

= DEC [SI] yerine DEC BYTE PTR [SI], DEC WORD PTR [SI] veya
DEC DWORD PTR [SI] kullanmtmalidir.

Assembly Language Operation

DEC BH BH=BH-1

DEC CX CX=CX-1

DEC EDX EDX =EDX -1

DEC BYTE PTRIDI] Subtracts 1 from the byte contents of the data segment memory
location addressed by DI

DEC WORD PTRI[BP] Subtracts 1 from the word contents of the stack segment
memory location addressed by BP

DEC DWORD PTR[EBX] Subtracts 1 from the doubleword contents of the data segment
memory location addressed by EBX

DEC NUMB Subtracts 1 from the contents of data segment memory
location NUMB
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Cikarma

Odiinc alma ile (subtraction-with-borrow) cikarma
= SBB (subtraction-with-borrow) hedef operand’dan diger operand ile carry

biti cikanlir.

= SBB komutu hafiza adreslediginde BYTE PTR, WORD PTR veya DWORD PTR
kullanilmalidir.SBB [SI] yerine SBB BYTE PTR [SI], SBB WORD PTR [SI] veya
SBB DWORD PTR [SI] kullanitmalidir.

Assembly Language Operation
SBB AH,AL AH = AH — AL — carry

SBB AX,BX AX = AX = BX —carry

SBB EAX,ECX EAX = EAX - ECX — carry

SBB CL,2 CL=CL-2-carry

SBB BYTE PTRIDI],3
SBB [DI],AL
SBB DI,[BP+2]

SBB AL,[EBX+ECX]

Both 3 and carry subtract from the data segment memory location
addressed by DI

Both AL and carry subtract from the data segment memory location
addressed by DI

Both carry and the word contents of the stack segment memory
location addressed by BP plus 2 subtract from DI

Both carry and the byte contents of the data segment memory
location addressed by EBX plus ECX subtract from AL

Cikarma

Odunc alma ile cikarma - drnek
= BX ve AX register’larinda bulunan 32-bit say1 SI ve DI’da bulunan 32-bit

sayidan cikarilmaktadir.

my

(SBB) (SUB)
r BX J I AX
= Si DI
|
BX }—) | AX
0000 2B C7 SUB AX,DI
0002 1B DE SBBE BX,SI
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* Karsilastirma (Comparison)
n P (

compare) komutu cikarma islemi yapar, hedef operand
degismez.
= Genellikle bir JUMP komutu izler ve FLAG lar kontrol eder.
= Memory-to-memory ve segment register karsilastirilamaz.

Assembly Language Operation

CMP CL,BL CL-BL

CMP AX,SP AX - SP

CMP EBPESI EBP — ESI

CMP AX,2000H AX —2000H

CMP [DI],CH CH subtracts from the byte contents of the data segment memory
location addressed by DI

CMP CL,[BP] The byte contents of the stack segment memory location addressed
by BP subtracts from CL

CMP AH, TEMP The byte contents of data segment memory location TEMP subtracts
from AH

CMP DI, TEMP[BX] The word contents of the data segment memory location addressed
by TEMP plus BX subtracts from DI

CMP AL,[EDI+ESI] The byte contents of the data segment memory location addressed

by EDI plus ESI subtracts from AL

Karsilastirma (Comparison)

= Asagidaki ornekte AL register’1 10H ile karsilastinur.
= Sartli dallanma (conditional jump) komutlar JA (jump above)

ve JB (jump below) karsilastirmanin sonucuna gore atlamayi
gerceklestirir.

= JA komutu eger AL register’t 10H’dan biiyliksek atlamay1

gerceklestirir, JB komutu kucukse atlamayi gerceklestirir.

0000 3C 10 CMP AL,10H ;compare AL against 10H
QG022 73 1¢E JAE SUBER ;if AL is 10H or akove

= Ornekte JAE (jump above or equal) komutu AL register’s 10H

ise veya 10H’dan biiyiikse programi SUBER etiketinin oldugu
satira atlatir.

= JBE (jump below or equal) komutu AL register’1 10H ise veya

10H’dan kucukse ilgili satira atlatir.

10
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Carpma ve Bolme

Carpma (Multiplication)

Carpma islemi byte,word veya doubleword datayla yapilabilir.
isaretli (signed) integer (IMUL) veya isaretsiz (unsigned)
integer (MUL) komutlan kullanilabilir.

Carpim sonucu her zaman iki kat genisligindedir. 8-bit iki

sayinin carpim sonucu 16-bit, 16-bit iki sayinin carpim 32-bit
ve 32-bit iki sayinin carpimi 64-bit olur.

0 ve C fag bitleri etkilenir. Eger 8-bit iki sayinin sonucunda
soldaki 8-bit 0 ise O=0 ve C=0 olur. C=1 olmasi sonucun 16-bit
oldugunu gosterir.

iki 16-bit sayinin carpim sonucunda C=0 ve 0=0 olursa soldaki
16-bit 0 degerindedir.

oo

Carpma ve Bolme

-bit carpma

8-bit carpmada carpilan her zaman AL (isaretli/isaretsiz) olur.
Carpan 8-bit bir register veya bir hafiza alan olur.

Carpma komutunda 1 operand vardir ve default carpilan AL
register’idir.

MUL BL komutu AL ile BL’yi isaretsiz carpar. Carpma sonucu
16-bit AX register’ina kaydedilir.

Assembly Language Operation

MUL CL AL is multiplied by CL; the unsigned product is in AX

IMUL DH AL is multiplied by DH; the signed product is in AX

IMUL BYTE PTR[BX] AL is multiplied by the byte contents of the data segment memory

location addressed by BX; the signed product is in AX

MUL TEMP AL is multiplied by the byte contents of data segment memory

location TEMP; the unsigned product is in AX

11
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Carpma ve Bolme

8-bit carpma - ornek

= BL ve CL register’larindaki 8-bit unsigned sayilar
carpilmaktadir.

= 16-bit sonuc DX register’ina kaydedilmektedir.

= Buislem AL register’1 kullanilarak yapilacagindan bir register’s
AL’ye aktarmak gerekir.

= Signed sayilar icin IMUL komutu kullanilir.
= Negatif sayilar icin ikinin tumleyeni, pozitif sayilar icin binary
form kullanilir.

BL,5 ; load data

0002 B1 0A MOV CL,10

0004 8A C1 MOV AL,CL ;position data
0006 F6 E3 MUL BL ;multiply

0008 8B DO MOV DX, AX ;position product

Carpma ve Bolme

16-bit carpma
= 16-bit carpmada carpilan her zaman AX olur.
= Carpan 8-bit bir register veya bir hafiza alan olur.

= Carpim sonucu DX-AX icerisine saklanir. DX most-significant
16-bit, AX least-significant 16-bit sayiy1 saklar.

Assembly Language Operation

MUL CX AX is multiplied by CX; the unsigned product is in DX-AX

IMUL DI AX is multiplied by DI; the signed product is in DX—AX

MUL WORD PTR[SI] AXis multiplied by the word contents of the data segment memory

location addressed by SlI; the unsigned product is in DX-AX

12
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Carpma ve Bolme

32-bit carpma

= 80386 ve Ustu islemcilerde 32-bit carpma yapilabilir.

= 32-bit carpma isaretli (IMUL) veya isaretsiz (MUL) olabilir.

= EAX register’t komut tarafindan belirlenen operand’la carpilir.

= Sonuc¢ EDX-EAX icerisine saklanir. EDX most-significant 32-bit
ve EAX least significant 32-bit kismi saklar.

Assembly Language Operation
MUL ECX EAX is multiplied by ECX; the unsigned product is in EDX-EAX
IMUL EDI EAX is multiplied by EDI; the signed product is in EDX-EAX
MUL DWORD PTRIESI] EAX is multiplied by the doubleword contents of the data

segment memory location address by ESI; the unsigned
product is in EDX-EAX

Carpma ve Bolme

Bolme (Division)

= 8086-80286 islemcilerde bolme 8-bit veya 16-bit sayilarda,
80386-Pentium 4 islemcilerde 32-bit sayilarda yapilir.

= IDIV isaretli sayilarda, DIV isaretsiz sayilarda bolme yapar.

= Boliinen her zaman iki kat genisligindedir.

= AX=3000 ise ve 2 ile bolunurse sonu¢ 1500 olur ve AL
registerina sigmaz. (1500 = 10111011100)

= Bu durumda overflow olusur ve divide-error-interrupt
gerceklesir.

13



CHOROCHRONOS Midter Review

Timos Sellis

Carpma ve Bolme

8-bit bolme

8-bit bolmede bollinen AX register’inda bulunur ve 8-bit
register veya hafizadaki bir degere boliiniir.

AL register’ina bolum sonucu, AH register’ina kalan saklanir.
isaretli sayilar icin bolim negatif veya pozitif olabilir, kalan
bolunenin isaretini saklar ve integer sayidir.

AX=0010H(+16), BL=FDH(-3) ve IDIV BL komutu calisirsa
AX=01FBH olur. AL=-5 boliim sonucu ve AH=1 kalan degerdir.

Assembly Language Operation

DIV CL AX is divided by CL; the unsigned quotient is in AL and the unsigned
remainder is in AH

IDIV BL AX is divided by BL; the signed quotient is in AL and the signed
remainder is in AH

DIV BYTE PTR[BP] AX is divided by the byte contents of the stack segment memory

location addressed by BP; the unsigned quotient is in AL and the
unsigned remainder is in AH

Carpma ve Bolme

8-bit bolme - devam

8-bit bolmede sayilar genellikle 8-bit olur. Bolunen sayinin AX
register’1 icin word boyutuna donusturulmesi gerekir.

isaretsiz sayilarda soldaki 8-bit (AH) 0 yapilir (zero-extended).
isaretli sayilarda AH register’ina AL’nin isaret biti aktanlir
(sign-extended).

CBW (convert byte to word) komutu isaretli say1 olan AL
register’inin icerigini AX boyutuna donustiriir.

14
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Carpma ve Bolme
8-bit bolme - ornek
= Unsigned byte say1 NUMB, unsigned say1 NUMB1’e bolunur.
= Bolum sonucu ANSQ ve kalan ANSR hafiza alanlarina aktanlir.

0000 AO 0000 R MOV AL, NUMB ;get NUMB

0003 B4 00 MOV AH,O0 ; zero-extend
0005 F6 36 0002 R DIV NUMBL ;divide by NUMBL
0009 a2 0003 R MOV  ANSQ, AL ;save quotient
000C 88 26 0004 R MOV ANSR, AH ;save remainder

= Asagida signed bolme yapiliyor ve sign extent icin CBW
kullanilmaktadir.

MOV AL, NUMB
CBW

IDIV NUMB1
MOV ANSQ, AL
MOV ANSR, AH

Carpma ve Bolme
16-bit bolme

= 16-bit bolmede bolunen 32-bit say1 DX-AX register’inda
bulunur ve 16-bit register veya hafizadaki bir degere boliiniir.

= AX register’ina bolum sonucu, DX register’ina kalan saklanir.

= 16-bit unsigned bolunen say1 icin DX=0 yapilir (zero-extended)
ve signed say1 icin DX=sign(AX) yapilir (sign-extended).
= CWD(convert word to doubleword) 16-bit sign extend yapar.

Assembly Language Operation

DIV CX DX-AX is divided by CX; the unsigned quotient is in AX and the
unsigned remainder is in DX

IDIV SI DX-AX is divided by SI; the signed quotient is in AX and the signed
remainder is in DX

DIV NUMB DX-AX is divided by the word contents of data segment memory
NUMB; the unsigned quotient is in AX and the unsigned remainder is
in DX

15



CHOROCHRONOS Midter Review

ib Carpma ve Bolme
16-bit bolme - ornek

= Asagida iki 16-bit signed sayinin bolimi goriilmektedir.

= AX =-100, CX = +9 ve CWD komutu AX=-100(16-bit) degerini
DX-AX = -100(32-bit) yapar.

= Bolme sonucunda AX=-11(b6lim) ve DX=-1(kalan) degerine

sahiptir.
0000 B8 FFOC MOV AX,-100 ;load a -100
0003 B9 0009 MOV CX,9 ;load +9
0006 99 CWD ;sign-extend
0007 F7 F9 IDINV Gx

Carpma ve Bolme

32-bit bolme

= 80386-Pentium 4 islemcilerde isaretli veya isaretsiz sayilarda
32-bit bolme yapilir.

= 64-bit boliinen EDX-EAX degeri operand’la belirlenen degere
bolunur. EAX 32-bit bolum sonucunu ve EDX kalani tutar.

= CDQ (convert doubleword to quadword) 32-bit EAX’i 64-bit
EDX-EAX’e donusturur.

Assembly Language Operation

DIV ECX EDX-EAX is divided by ECX; the unsigned quotient is in EAX and
the unsigned remainder is in EDX

IDIV DATA4 EDX-EAX is divided by the doubleword contents in data segment

memory location DATA4; the signed quotient is in EAX and the
signed remainder is in EDX

DIV DWORD PTR[EDI] EDX-EAX is divided by the doubleword contents of the data
segment memory location addressed by EDI; the unsigned quotient
is in EAX and the unsigned remainder is in EDX

Timos Sellis
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32-bit l)

Carpma ve Bolme

olme - ornek

= Ornekte AX degeri BL’ye boluniir ve sonuc yuvarlanir (round).

= ADD AH,AH ile kalan ikiyle carpilir ve BL’den buyukse AL
(bolum sonucu) 1 artinlr.

= 0.5 ten bilylik degerler bir Ust tamsayiya yuvarlanmis olur.

0000 F6 F3

0002
0004
0006

0
0

o M 2 |
{ o v}

C

8
A

02
3A
T
FE

E4
E3
02

i
cu

DIV

ADD

CMP

JB

INC
NEXT :

BL

AH, AH
AH, BL
NEXT
AL

;divide
rdouble remainder
;test for rounding
s1f OFK
; round

Temel Mantik Komutlan

, OR, XOR ve NOT temel mantik komutlandir.

s  TEST ve NEG komutlar1 AND ile NOT komutlarinin ozel

seklidir.

= Mantik komutlar bitlere set,clear ve complement islemi
yapar.
= Mantik komutlar carry ve overflow bitlerini 0 yapar. Diger

FLAG bitleri islem sonucuna gore deger alir.

= Mantik komutlan yazilimlarda bit seviyesinde kontrol

gerceklestirir.

17
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* Temel Mantik Komutlan

AND

(masking)

= AND islemi mantiksal carpma yapar. Memory-to-memory ve segment
register adresleme yapilamaz. Asagidaki dogruluk tablosuna sahiptir.
A B

T

0 0 0

0 1 0 A —
T
1 0 0 B

1 1 1

= AND islemi binary say{?la bir bit degerini 0 )(/gpmak icin kullamur.

XXX X XXxx Unknown number

« 00001111 Mask

C000Dxxxx Result

MOV BX,3135H ;load ASCII
AND BX,0FOFH ;mask B

’ BX mask yapilir

Temel Mantik Komutlan

AND - devam

= AND islemleri asagidaki tabloda goriilmektedir. Memory-to-
register veya register-to-register veya immediate adresleme

Assembly Language

Operation

AND AL,BL
AND CX,DX
AND ECX,EDI
AND CL,33H
AND DI,4FFFH
AND ESI,34H
AND AX,[DI]

AND ARRAY[SI], AL

AND [EAX],CL

AL = AL and BL

CX =CX and DX

ECX = ECX and EDI

CL = CL and 33H

DI = DI and 4FFFH

ESI = ESl and 34H

The word contents of the data segment memory location addressed
by DI are ANDed with AX

The byte contents of the data segment memory location addressed
by ARRAY plus Sl are ANDed with AL

CL is ANDed with the byte contents of the data segment memory
location addressed by ECX

Timos Sellis
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0000 BO 05
0002 B3 07
0004 F6 E3
0006 D4 0A
0008 0D 3030

A

* Temel Mantik Komutlan
OR

= ORislemi mantiksal toplama yapar. Memory-to-memory ve segment
register adresleme yapilamaz. Asagidaki dogruluk tablosuna sahiptir.

B i

0

0 0

0

1

1 1 A
B i
0 1

1

1 1

(a)

(b)
= ORislemi binary sayida bir bit degerini 0 yapmak icin kullamlir. (masking)
XX XX XXXx Unknown number

+ 0000 1111 Mask

XK @ Result

MOV AL,5 ;load data

MOV BL,7

MUL BL

AAM ;adjust

OR AX,3030H ;convert to ASCII

Temel Mantik Komutlan

OR - devam

= ORislemleri asagidaki tabloda goriilmektedir. Memory-to-register veya
register-to-register veya immediate adresleme yapilabilir.

Assembly Language

Operation

OR AL,BL
OR SI,DX

OR EAX,EBX
OR DH,0A3H
OR SP,990DH
OR EBP10
OR DX,[BX]

OR DATES[DI+2],AL

AL = AL or BL

Sl =Sl or DX

EAX = EAX or EBX

DH = DH or 0A3H

SP = SP or 990DH

EBP = EBP or 10

DX is ORed with the word contents of data segment memory location
addressed by BX

The byte contents of the data segment memory location addressed
by DI plus 2 are ORed with AL

Timos Sellis
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Temel Mantik Komutlan
Exclusive-OR (XOR)

= Exclusive-OR isleminde OR isleminden farkli olarak 1,1 girisleri icin sonug
1 degil 0 olur. Memory-to-memory ve segment register adresleme
yapilamaz. Asagidaki dogruluk tablosuna sahiptir.
A B T

0 0 0
0 1 1 A
T
B
i 0 1

1 1 0

(a) (b)
= ORislemi binary sayida bir bit degerini 0 yapmak icin kullamlr. (masking)
XXX X xXxXXx Unknown number

@®@0000 1111 Mask

XX XX XXXX) Result
0000 81 C9 0600 OR CX,0600H ;set bits 9 and 10
0004 83 E1 FC AND CX,0FFFCH ;clear bits 0 and 1
0007 81 F1 1000 XOR CX,1000H ;invert bit 12

Temel Mantik Komutlan

XOR - devam

= XOR islemleri asagidaki tabloda goriilmektedir. Memory-to-register veya
register-to-register veya immediate adresleme yapilabilir.

Assembly Language Operation

XOR CH,DL CH = CH xor DL

XOR SI,BX S| = Sl xor BX

XOR EBX,EDI EBX = EBX xor EDI

XOR AH,0EEH AH = AH xor OEEH

XOR DI,00DDH DI = DI xor 00DDH

XOR ESI,100 ESI = ESI xor 100

XOR DX,[SI] DX is Exclusive-ORed with the word contents of the data segment
memory location addressed by S

XOR DEAL[BP+2],AH AH is Exclusive-ORed with the byte contents of the stack segment

memory location addressed by BP plus 2

Timos Sellis
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Temel Mantik Komutlan

Test ve Bit Test Komutlar

Test komutu AND islemi yapar. TEST komutu hedef operandi
degistirmez, AND degistirir.
TEST islemi FLAG bitlerini degistirir ve CMP komutuna benzer

sekilde calisir. CMP bir byte veya word uzerinde islem yapar
TEXT bit Uzerinde islem yapar.

Eger test edilen bit 0ise Z=1ve 1ise Z =0 olur. (Z -> Zero
Flag)

Assembly Language Operation
TEST DL,DH DL is ANDed with DH
TEST CX,BX CX is ANDed with BX
TEST EDX,ECX EDX is ANDed with ECX
TEST AH,4 AH is ANDed with 4
TEST EAX,256 EAX is ANDed with 256

Temel Mantik Komutlan

Test ve Bit Test Komutlar - devam

Test komutundan hemen sonra genellikle JZ (Jump Zero)
veya JNZ (Jump Not Zero) komutlari kullanilir.

Hedef operand bir immediate degerle test edilebilir.
Immediate deger 1 ise en sagdaki bit, 2 ise sagdan ikinci bit
test edilir.

Asagidaki ornekte once AL nin en sagdaki biti ardindan en
soldaki biti test edilir. Sonuca gore RIGHT veya LEFT
etiketlerinin oldugu kisma atlama yapilir.

TEST AL, T Ptegt right bit
JNZ RIGHT ;1f set
TEST AL, 128 ;test left bit
JNZ LEFT :1f set
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Temel Mantik Komutlan

Test ve Bit Test Komutlari - devam

80386 ve ustu islemciler bir bit testi icin kullanilan
komutlara sahiptir.

Test isleminin sunucu Carry Flag bitine aktanlir. BT AX,4
komutu AX register’inin 4.bitini test eder. 1 ise C=1, 0 ise
C=0 yapilir.

Diger lic komut test isleminden hemen sonra deger degistirir.

Assembly Language Operation

BT Tests a bit in the destination operand specified by the source operand

BTC Tests and complements a bit in the destination operand specified by
the source operand

BTR Tests and resets a bit in the destination operand specified by the
source operand

BTS Tests and sets a bit in the destination operand specified by the source
operand

Temel Mantik Komutlan

Test ve Bit Test Komutlar - devam

80386 ve ustu islemciler bir bit testi icin kullanilan
komutlara sahiptir.

Test isleminin sunucu Carry Flag bitine aktarilir. BT AX,4
komutu AX register’inin 4.bitini test eder. 1 ise C=1, 0 ise
C=0 yapilir.

Diger l¢c komut test isleminden hemen sonra deger degistirir.

BTS (CX,9 ;set bit 9

BTS CX;10 ;set bit 10

BTR (CX;0 ;clear bit 0

BTR CX,1 ;clear bit 1

BTC £X,12 ;complement bit 12
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Temel Mantik Komutlan

NOT ve NEG komutlar

NOT mantiksal tersleme veya 1 tumleyen (one’s

complement), NEG aritmetik isaret tersleme veya 2
tumleyen (two’s complement) islemi yapar.

NOT tum bitleri tersler, NEG isareti tersler.

Assembly Language

Operation

NOT CH
NEG CH
NEG AX
NOT EBX
NEG ECX
NOT TEMP

NOT BYTE PTR[BX]

CH is one’s complemented
CH is two’s complemented
AX is two’s complemented
EBX is one’s complemented
ECX is two’s complemented

The contents of data segment memory location TEMP are one’s
complemented

The byte contents of the data segment memory location addressed
by BX are one’s complemented

SHIF

SHIFT komutu bir register veya hafiza icerigini saga veya sola
kaydirma islemi yapar. 2 nin katlan seklinde carpma (sola
kaydirma) veya bolme (saga kaydirma) yapar.

Mantiksal kaydirmada tasan biti atilir. isaretsiz sayilarda

kullanilir.

Aritmetik kaydirmada degerin isaret biti sabit tutulur. isaretli

* SHIFT ve ROTATE Komutlan

sayilarda kullanmlir.

Assembly Language Operation
SHL AX,1 AX is logically shifted left 1 place
SHR BX,12 BX is logically shifted right 12 places
SHR ECX,10 ECX is logically shifted right 10 places

SAL DATA1,CL

SAR SlI,2
SAR EDX,14

The contents of data segment memory location DATA1 are
arithmetically shifted left the number of spaces specified by CL

Sl is arithmetically shifted right 2 places
EDX is arithmetically shifted right 14 places
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* SHIFT ve ROTATE Komutlar
SHIF z

Target register or memory

= SHL ve SHR mantiksal s [ ]

kaydirma yapar.
= SAL ve SAL aritmetik E

kaydirma yapar. AL I

SHR 0-—>|

Ornek

0000 C1 EZ OE

0003 Bl OE
0005 D3 E2 SHL. DX,CL

* SHIFT ve ROTATE Komutlan
HIF

S - ornek

daha hizli calisir.

SHL. AX,1
MOV BX,AX
SHL AX,2

ADD AX,BX

;Multiply AX by 18 (10010)
SHL AX,

MOV BX,AX
SHL AX,3
ADD AX,BX

= ilk islemcilerde kaydirma ile yapilan carpma MUL komutundan

;AX times 2

;AX times 8
;AX times 10

;AX times 16
;AX times 18

;AX times 4
;AX times S

Timos Sellis
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* SHIFT ve ROTATE Komutlar

ROTATE

= ROTATE komutlan register veya hafizadaki bir alanin carry
flag kullanlarak kaydinlmasi icin kullanbir.

= Buyuk boyuttaki sayilarin kaydirnlmasi icin kullanlir.

Assembly Language Operation
ROL SI,14 Sl rotates left 14 places
RCL BL,6 BL rotates left through carry 6 places
ROL ECX,18 ECX rotates left 18 places
RCR AH,CL AH rotates right through carry the number of places specified by CL
ROR WORD PTR[BP],2 The word contents of the stack segment memory location addressed

by BP rotate right 2 places

= Asagidaki ornekte 48-bit DX,BX,AX sayisi sola kaydirnlmistir.

0000 D1 EO SHL aX,1
0002 D1 D3 ROL: Bx.l
0004 D1 D2 RCL DX,1

* SHIFT ve ROTATE Komutlan

ROTATE Target register or memory
C
U A
&
e

- T Rk

i — 7l
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String Karsilastirma Komutlar

. ok data islemleri MOVS, LODS, STOS, INS ve OUTS
komutlanyla yapilmaktadir.

= Hafizadaki bir blogun sabit bir degerle veya baska bir hafiza
bloguyla karsilastirilmasi icin SCAS (Scan String) ve CMPS
(Compare String) komutlar kullanmlir.

SCAS

= SCAS komutu AL register’in1 hafizadaki bir byte blokla, AX
register’in1 bir word blokla veya EAX registerini bir
doubleword blokla karsilastirir.

= SCAS komutu hafizadaki blogu AL, AX veya EAX
register’larindan cikartir.

= Byte karsilastirmasi icin SCASB, word icin SCASW ve
doubleword icin SCASD komutu kullanilir.

= Hafizada karsilastirilan DI offset adresine sahip blok extra
segment icerisindedir.

String Karsilastirma Komutlan

SCAS - devam

= BLOCK isimli 100 byte’lik bir hafiza blogu olsun. Bu blok
icerisinde 00H olup olmadigi asagidaki ornekte test
edilmektedir.

= REPNE (Repeat While Not Equal) ve REPE (Repeat While
Equal) deyimleri CX=0 oluncaya kadar veya karsilastirma
sonucu esit oluncaya (REPNE)/esit olmayincaya (REPE) kadar
donguyu tekrarlar.

CLD ;auto-increment
oV ad counter

2dl Al

XOR LA
REPNE SCASB

CLD ;auto-increment
MoV CX,256 ;load counter
MOV AL, 20H ;get space

REPE SCASB
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i String Karsilastirma Komutlar

CMPS

CMPS komutu hafizaki iki blogu byte (CMPSB), word (CMPSW)
veya doubleword (CMPSD) olarak karsilastirir.

Data segment icerisinde Sl ile belirtilen alan extra segment
icerisinde Dl ile belirtilen alanla karsilastirlir.

CMPS, DI ve Sl register’larini otomatik artirir veya azaltir.
REPE, REPNE, REPZ (Repeat While Zero), REPNZ (Repeat
While Not Zero) on belirteclerle(prefix) kullanilir.

Asagidaki ornekte 10 byte’lik bir blok karsilatinlir. CX>0
oldugu siirece veya esitlik oldugu siirece dongii devam eder.

MOV SI,0OFFSET LINE ;address LINE
MOV DI,OQOFFSET TABLE ;address TABLE
CLD ;auto-increment
MOV CX,10 :load counter
REPE CMPSE ;search

i Odev

100 elemanli bir dizinin her bir elemaninin yerine kendisi ve
kendisinden onceki sayilarin toplamini hesaplayip kaydeden
bir program yazimz.

Sayilarin icinde en buyuk say1 BX register’ina ve en kucuk sayi
DX register’ina kaydedilecektir.

Program sayilarin aritmetik ortalamasin1 hesaplayip AX
register’ina saklayacaktir.
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