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:ug-ur-rsluuuqrhn-illrlidhiinu-q'n-lllhluquml-'hlrcral--thnuiutTtu
 resalt is stoved in the destinetion epeomsl. At feast one of the opeasls shoukd be 2 seginter or 8 memory
operand. Both the operands canntl be aanry localions or msstdisle optsands. As insstdiste opesand can-
pot be 2 destimation eperand. The sxssmples of ihis imsiraciion am m fhllows:

Exammple 237
1.ARD AX, 00O8M
2.AND AX, BX
3 AND AX, [S000H] , ; = :
4_AND [SO0CH]. DX =
Hwhacnnkntefol;aﬂﬂﬂilhaiutgn-qﬂ;:nﬁzsﬁmnuitauytn:ﬂnuaulaﬁmnasghun
below. The result 3FOFH will be siored in the AX register. :

0011l 1111 0000 13117 =3F0F H [AX]
FEEL A T A 4 5 3+ 3 11— " &b
copo 0000 00D 1880  =0DDDB H
060D o000 o000 1000  =0008H [AX]
mm-mnmmubanm:. e

of&thBmgMMmmﬂMW*ﬂs&&msmﬂsﬂf
AMND operation. The cxampics ars 25 follows: ==

Example 2.38 | : - 7—7:77
1.OR AX, 0098H o = e =— ==
2.0R AX, BX =
3.0R AX, [S000H] | e, s

4. 0R [5000H], OOO8H
The cantents of AX are say 3F0FH. then the frst example Mwﬂi be eamied put asgwen

balkw. =5
00 i 1 2 L ¢ S22 9 . =353 H
ﬁr»&«uw oo e o e WA w U
g00aa O 400 ;l:% =3 4 3 =898 H
(138 1 30 T ] i E TR | g2 i = 3FGF H

Thus the resulf 3F9FH mﬂ be stored = ‘E AX regisiar

NOT: Logical Invert The NOT m:m on Complements Limveris) the contents of an operand register
or a memory location, bit by bt The sxamples ars 3 foflons

Example 2.39

KT &x
NOT SGUOH]
It the content of AX 5 200F K. the first exampie nstruction will be sxecuted as shcwn

PR TR SR 3 PEO g e .
AX = 5 |
L7 & 1
i o e T 3 i ; i ; i i
tnYers * O W &% oW e OB Y R - - e W
i : ™ L L
- a i - . - FS b - - n -
e e
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XOR: I.l#ﬁlﬁ-ﬂ mm#—-_——l_i-ﬂ-w-&m-l

Example 2.8
1.X0R  AX. 0098H

2.X0R  AX. BX
AX, [5C00H]

3.XOR - ==
!hmﬁﬂh%ﬂhﬁﬂ“ﬂmﬂhﬂum
The rasull IFO7TH will be storad I AX.

AX = 3FOFH = g
XOR i
g
d

o *- mf ‘

it e

0098H =
AX = Result= = 1 801 ==_ = &

mmwm
Dok L o ot
e s 0 AN
MW‘WNL

}i
1
00
E%

WWWM

emmnnnﬂaelwﬂupemuh Exhhef&mﬂxs:ﬁmmﬁi if the cor ing 5@&3&&@3

are 1, clse the result bit 15 reset o 0. The resulk of this Akm%mgmﬂﬁhbkﬁﬂﬁMmﬁg
flags are affected. The affected flags are OF, CF. SF. ZF and PF. mmmkmef

immediate data. The examples of this instruction are a5 53&3%;

 Example241 . ...
1. TEST AX. BX
2. TEST  [05007. O6H 7 = =
3.TEST '8{: ;SE:, £x = = , =
SHL/SAL: Shift Logical/Arithmetic Laft fﬁmmmwmwmmmm&
to the left and insert zeros i the pewly infrodhaced feast sigruficant bz In case of all the SHIFT and ROTATE
instrctions, the count 15 esther | or specified By regester O The operand may resade in a regisier or 2 memoarny
location but cannot be an mmediate data A E faes are affeciod depeanding upon the result Figure 2.7 explains the
executson of this mstnxction. [t 1= 1 be noted bere that the <l operation 13 through camy flag

r 8 5 4 % 2 1 0

i
|
.
I
i
|
v
K
’

DPERAND T T -

”
ik

SHLRESULTIsE ‘T o 1@t & o g B g
“

SHL RESINT Zma 0 7 0 28 10 03 ¥ i ;
S ‘ 11*:.@1& i
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SO0 invirevon Sut and Avsssndior Divectives 55

" SHR: Shikk Logical Right  This imsirection perfonms bit-wise right shifts on the operand word or byt
ﬂtuywﬁsianﬁnuamyhﬂnbhqﬁlﬂ_ihmdmm
in the shified positions. The rcsult is stored im the destimation opcrad. Figuse 2.3 cxplains cxccution of this

BIT POSITIONS S14132 "0 9 8 7 6 5 4 3 2 1 0CF
OPERAND 1 6190 1 1 0 & 1t 0 1 0 0 1 0 1
oz mmmm e mm e \
Count=1 ,—-ﬂiﬂ’! g 1 1 & 8 1 & 1 g 0 1t 0 1
ngeted N\ N\ —————————————————————————— == A
Count = 2 fﬂ-ﬂﬁ‘iﬁ 1 8 1 1% &£ § 1 ¢ 1 © 0 1 0
Inseried

SAR: Shift Arithmetic Right  This instrection performs right shifts on the operand word or byts, that
may be a regisier or a memary bocation by the specified count in the mstruction. | inserts the most significant
bit of the opcrand in the newly inserted positions. The result is stored in the destination operand. Figure 2.9
explains execution of the mstruction. All the condition code flags are affected. This shift operation shifts the

operand through the carry flag.
| BIT POSITIONS 15141312 11109 &8 T £ 5 4 3 21§ CF
| OPERAND ot e o8 0SSR 80 B
: ‘x” . Wt SR B et e R el o SR i) it Sl =
j . Comnlm | —=3: 186 ¢! 6 f 18 ©01 0% #0121
nzarted MSE = ¢ m""\f“:ng,; i T 2 MRS ‘g‘
- Count=2 =t t 1 & t 8 11 00 SERRLES B, o
j nsaded M35 - ° :

Immediate operand is not allowed in any of the shift mstruchons.

ROR: Rotats Right without Carry  This instruction rotates the contents of the destination operand
to the right {bit-wise} either by one or by the count specified m UL, excluding cany. The least significant bxt
is pushed into the carry flag and simukancously # 15 transferred o the most sign:ficant bit position at each
operation. The remaining bits are shifted right by the spectfed possions The PFLSF, and ZF flags are left

“unchanged by the rotate operation. The operand may be 2 regasier o1 2 memorny locatson but it cannot be an
immediate operand. Figure 2 10 explains the operatien. The destination operand may be a register {except a

segmenl register) or 2 memory locaton

BT POSITIONS 15 14 13 817 L 3 & 7 8 P ,: ) CE
CRERAND - 35 % .
= . -.\4 .‘-‘
Count = 1 S g1 -
2 e '-._!_ e ‘o " _‘. .
t -3 t t

Counit = 2

Fig. 2.10 Execution of ROR Instruction
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ROL: Retats Laft without Carry mﬂ-“hmdﬁmwh |
the Jef by the spocilied count (bit-wise) sxsinding carry. The most significant bit is pushed inte the carry flag
s well as the least sipnificant bit pasition st cach opestion. The renining bits sse shificd Icft
by the spevilied count positions. The PF, SF, and ZF flags ase left uachanged in this rotate operstion. The
operand may be 2 register or 3 mamary locatian Figews 2 1 ] axplaine the aperation.

BIT POSITIONS CF 151312 NWoO s 7 6 54 3 2 10
OPERAND 0o 1
SHL RESULT 1st 1/1\
SHL REBULT 2nd 1 &

RCR: Rotate Right through Carry  This instruction rotaics the contents (bit-wisc) of the destination
operand right by the specified count through camry flag {(CF). For cach operation, the carry flag is pusbed into
the MSB of the operand, and the LSB is pushed imio carry flag. The remaining bits are shified right by the
specified count positions. The SF, PF, ZF arc hﬁwmmmykamm:m
location. Figure 2. 12 explains the operation.

BITPOSITIONS 15141312 1 19 9 8 7 6 5 4 3 2 1 0 CF
, , , {abitrary}
OPERAND 1o 10 1t 4% 8 e 0T e 1 0=
S URER IS Rl Rispta s e s i e ;
N\ R N
Ceunt = 1 LGS M [ B S G e g o e e

Fig. 2.12 Esccution of RCR Instruction

RCL: Rotate Left through Carry This instrucpon rotates (bit-wise) the contents of the destination
operand lefi by the specified count through the carmy flag {CF) For cach apemm the carry flag 1s pushed
into LSB and the M3B of the operand 13 pushed mio carry flag The remaming bits are shified left by the
spcc:hcd posions. The SF. PF, ZF are left unchanged. The operand mav be a register or a memory locanoa

Fagure 213 explans the operation

BIT POSITHONS CF 15 %4 13 12 10 8 B F &8 &5 4 3 2 Q
farmtrany
DRERAND e b Fgon o AT E (I B ¢ 1t ¢
t
- It ”
Courl = ¥ H R ERRE AREE  IE R TN oy T Q DT q
4

- Fig. 2.13  Ewecudon of RCL instruction

The count for rotation o shifling s wthu b oor ks ﬁm iied using regester CL, 1 case of all the shaft and
- Teeake _mm’m;tmm

245 e il dni L iy od i me " -
= = =
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