12

ADC, ADD

CBW, CDQ, CWD, CWDE
DIV, IDIV

MUL, IMUL

NEG

SUB, SBB




(Unsigned)
8 : 0—-255
16 : 0—65,535
32 : 0—4,294,967,295

(Signed) ( )
8 :-128 - 127
16 . -32,768 — 32,767
32 1 -2,147,483,648 — 2,147,483,647
(Overflow, )

. ( )

(CF=1)

OF=1

, 8 ( 7 )
127+1=128=10000000,(8 )
sign bit sign

bit )




+ O O O O O O O 1

O 1 1 1 1 1 1 1

111111
01\1\1\1\1\111
+lololololololo]1

100000040

126+1=127

127+1=128

19 19 19 1
1 il\i]\il\i]\l 1|0
+/011]111 |1 1101

LO 111140141

e

k kO 000+-1+1 L1

(-2)+125=123

4+(-125)=-121




1 1o 1 14 1 (-2)+(-125)=-127
1l1)1l1]1l1]1]0

+11/0|0|0|01]0 1|1
Lo Lo Lo To o T

(-4)+(-125)=-129
1l111/1]1]1|0]0
+1110l0 LO 00111

ohlihlhlhlhh

/
[label:] ADD/ADC/SUB/SBB register, register
[label:] ADD/ADC/SUB/SBB memory, register
[label:] ADD/ADC/SUB/SBB register, memory
[label:] ADD/ADC/SUB/SBB register, immediate
[label:] ADD/ADC/SUB/SBB memory, immediate




byteldb  24h ;data items
wordldw  4000h
, -mov cl,bytel ;processing bytes:
mov dl,40h
add cl,dl ;register to register
sub cl,20h ;immediate to register
add bytel,bl ;register to memory
mov cx,wordl ;processing words
mov dx,2000h
sub cx,dx ;register from register
sub c¢x,124h ;immediate from register
add wordl,dx ;register from memory
dblwordl dd 0123bc62h ;define double words
dblword2 dd 0012553ah
dblword3 dd 0
mov eax,dblwordl ;add and store
add eac,dblword2 ; doubleword
mov dblword3,eax ; values




wordla dw Obc62h ;data items
wordlb dw 0123h
word2a dw 553ah
word2b dw 0012h
word3a dw ?
word3b dw ?
mov ax,wordla ;add leftmost word
add ax,word2a
mov word3a,ax
mov ax,wordlb ;add rightmost word
adc ax,word2b ; with carry
mov word3b,ax

120:

clc ;clear carry flag

mov cXx,2 ;set loop count

lea si,wordla ;leftmost word of pair
lea di,word2a ; leftmost word of pair
lea bx,word3a ;leftmost word of sum

mov ax, [si] ;mov word to ax

adc ax, [di] ;add with carry to ax

mov [bx],ax ;store word

inc si ;adjust address

inc si ; Ffor next word

inc di ; to right

inc di

inc bx

inc bx

loop 120 ;repeat for next word




chw

;extend al sign into ah

add ax,20h ;add to ax
movzx cx,byteval ;byte in cl, zero in ch
movsSX wordval ,dl ;byte into word, Ffill with sign
mov ax,wordl ;move word to ax
cwd ;extend word to DX:AX
mov ax,wordl :move word to ax
cwde ;extend word to eax
movzx ecx, wordval ;word in cx, Ffill with zero
MoVSX dblword,dx ;word in dblword, fill with sign

mov eax,dbword ;move double word to eax

cdg

;extend double word to EDX:EAX




[label:] MULZIMUL register/memory

C ) ( )
A (AL,AX EAX

)

8 AL, (16 ) AX
16 , AX, (32 )
DX:AX

32 , EAX, (64 )
EDX:EAX

Bytel db 80h

byte2 db 40h

wordl dw 8000h
word2 dw 2000h
dwordl dd 00018402h
dword2 dd 00012501h

" mov al ,bytel ;byte x byte

mul byte2 ; product in ax (2000h)
" mov ax,wordl ;word x word

mul word?2 ;product in DX:AX (1000 0000h)
" movzx ax,bytel ;byte x word

mul wordl ; product in DX:AX (0040 0000h)
" move eax,dwordl;doubleword x doubleowrd

mul dword2 ; product in EDX:EAX

; (00000001 bcl7ce02h)




mov
imul

mov

imul

MOoVSX
imul

al ,bytel
byte2

ax,wordl
word2

ax,bytel
wordl

;byte x byte
; product in ax (0e000h)

;word x word
; product in DX:AX
; (OFO00 0000h)

;byte x word
; product in DX:AX
; (0040 0000h)

* 16-bit immediate;
[label:] IMUL register,immediate
o 32-bit immediate;
[label:] IMUL register,memory, immediate
o 16/32-bit:
[label:] IMUL register,register/memory

IMUL




MULTCAN Dw 2521H

DW  3206H
a |[ b | MULTPLR DW  G400H
PRODUCT ~ DW  0,0,0

MOV  AX,MULTCAN
* 3 3
t@;guj LQAELJ MUL MULTPLR

+ arc a*c MOV ~ PRODUCT,AX

MOV PRODUCT+2,DX

| R | | MOV AX,MULTCAN+2

MUL MULTPLR
ADD PRODUCT+2,AX
ADC PRODUCT+4,DX

MULTCAN DW  2521H
DW  3206H
MULTPLR DW  OA26H
DW  6400H
ULTCA wreirs PRODUCT DV 0.,0,0,0
MOV AX,MULTCAN
MULTRLR X ! Cc \! d \ @ | MUL  MULTPLR
MOV PRODUCT,AX
. " MOV  PRODUCT42,DX
[brdy|[bd | @ MOV AX.MULTCAN
MUL  MULTPLR+2
la*dy || ad | ® @ | ADD  PRODUCT+2,AX

ADC PRODUCT+4 ,DX

b*c b*c, | @ ADC PRODUCT+6,0

MOV  AX,MULTCARN+2
+ [a * MUL  MULTPLR
ao,lae | @ ADD  PRODUCT+2,AX
ADC  PRODUCT+4.DX
| || | | || | ADC  PRODUCT+6.0
MOV  AX,MULTCAR+2
@ | ML MULTPLR+2

ADD PRODUCT+4 ,AX
ADC PRODUCT+6,DX

®)




° 2’

« DXIAX 4 (  16)

DH DL AH AL
SHL  DXA4 8][7][6][5]4][3][2][1]
MOV BL,AH DH DL AH AL
SHL AX,4 [7]le][5][o]3][2][1] 0]
BL
SHR BL,4
OR DL,BL @

[label:-] DIV/IDIV register/memory

C ) ( ) A

(AX,DX:AX  EDX:EAX )

8 AX, (8 ) AL, (8
)  AH

16 DX:AX, (16 )  AX,
(16 ) DX

2 EDX:EAX, (32 )  EAX,

(32 ) EDX
OF=1




BYTE1
BYTE2
WORD1
WORD2
WORD3

DIV

DB 80H
DB 16H
DB 2000H
DB 0010H
DB 1000H

MOV  AX,WORD1
DIV BYTE1l ;AH-0, AL:40H

MOVZX AX,BYTE1l
DIV BYTE2 ;AH-12H, AL:O5H

MOV  DX,WORD2
MOV  AX,WORD3
DIV WORD1 ;DX-1000H, AX:80H

MOV  AX,WORD1
SUB DX,DX
DIV  WORD3 ;DX:0, AX:2

IDIV

DB 80H
DB 16H
DB 2000H
DB O0010H
DB 1000H

MOV  AX,WORD1
IDIV BYTE1 ;AH:-O, AL:0COH

MOVSX AX,BYTE1l
IDIV BYTEZ2 ;AH-OEEH, AL:OFBH

MOV  DX,WORD2
MOV  AX,WORD3
IDIV WORD1 ;DX-1000H, AX:80H

MOV  AX,WORD1
SUB DX,DX
IDIV WORD3 ;DX:0, AX:2




AX

L20:

L30:

BX,

SUB
CMP
JB

SUB
INC
JMP

CX,

CX,CX
AX,BX
L30
AX,BX
CX
L20

AX

DX:AX

L20:

L30:

L40:

BX,

SuB
CMP
JNE
CMP
JB

SUB
SBB
INC
JMP

CX,

CX,CX
DX, 0
L30
AX,BX
L40
AX,BX
DX,0
CX
L20

AX




4, ..
e DX:AX 4 ( 16)
SHR AX 4
MOV  BLDL _DH DL AH AL
sir~ Dxa  LBlllels]ialis]iz]1]
’ DH DL AH AL

SHL  BL4  [o][s]7)e]0)4]3]2]
OR AH,BL BL

6]5

Hi

' NEG

e [label:] NEG register/memory

NEG CL
NEG BX

DX:AX
NOT DX
NOT AX
ADD AX,1
ADC DX,0




80

R1-R8

79

78

64|63

» word integer

15

14

 short integer

31

30

» Long integer

63

62

e short real

31

30

23

22

* long real

63

62

52

51




» temporary real

79 |78 64(63
 packed decimal
79 |78 7271




