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8086 Instruction Set

Group 3 : Bit Manipulation Instructions (logical).

shift left = m
shift right l—— @

AHD]

compare l——[ CMP

Arithmetic Instructions:
AND, OR, XOR, NOT, TEST, SHL, SHR, SAL, SAR, ROL,
ROR, RCL, RCR
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8086 Instruction Set

Group 3 : Bit Manipulation Instructions (logical).

Logicals

NOT mem/reg

NOT byte or word ——>  One’s complement

ANDa, b AND byte or word
ORa,b OR byte or word
XORa, b Exclusive OR byte or word
( TEST a,j Test byte or word
Shifis

SHL/SAL mem/reg, CNT

Shift logical/arithmetic left byte or word

SHR/SAR mem/reg, CNT

Shift logical/arithmetic right byte or word

Rotates
ROL mem/reg, CN'T Rotate left byte or word
ROR mem/reg, CNT Rotate right byte or word

a=-reg or 'mem, D= reg of cmem” or “data,” CNT = number of fimes to be smited.
It CNT > 1, then CNT is contained in CL. Zero or negative shifts and rotates are illegal.

If CNT = 1 then CNT is immediate data. Up to 255 shifts are allowed.
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8086 Instruction Set

Group 3 : Bit Manipulation Instructions (logical).
EX: TEST CL, O5H
Logically ANDs (CL) with 0O0000101. Does not store the result in CL, All flags are
affected.

EX: Let AL=0111 1111 =7FH,
TEST AL, 80H; AL=7FH (unchanged), ZF=1since (AL) AND (80H)=00H; SF=0; PF=1

EX: MOV CL,2 ; Shift count 2 is moved into CL
SHR DX,CL; Logically shifts (DX) twice to right

SAR SAL
15 or 7 1 Drj
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8086 SAR and SATL instructions
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8086 ROR and ROL instructions
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Bitwise instructions

* Logical Instructions

* AND : Turns off specific bits ( used with masking ).

* TEST : Same as AND , buts does not change destination .
* OR : Turns on specific bits .

* NOT : Complement all the bits .

* XOR : Complement specific bits .



Shift and Rotate Instructions

* SHR : Shift Right

* SAR : Shift Arithmetic Right
e SHL : Shift Left

* SAL : Shift Arithmetic Left

* ROL : Rotate Left

* ROR : Rotate Right

* RCL : Rotate Carry Left

* RCR : Rotate Carry Right
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Logical Instructions

AND Truth Table OR Truth Table XOR Truth Table
Inputs Output Inputs Output Inputs Output

A B = AE A B Y=A+B A B Y=ADB

0 0 0 0 0 0 0 0 0

0 1 0 0 1 1 0 1 1

1 0 0 1 0 1 1 0 1

1 1 1 1 1 1 1 1 0
NAND Truth Table
Inputs Output

A B, |v=AF

0 0 1

0 1 1

1 0 lL

: : L www.geekyshows.com
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Logical Instructions

Given the Al Register as follows:
7 6 5 4 3 2 1 0

1710|100 |11

Perform the following Tasks on the AL Register:
1) Turn off bits numbers2,4,7

AND AL, 01101011B
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Given the Al Register as follows:
7 6 5 4 3 2 1 0

1{1,0] 100 1|1

Perform the following Tasks on the AL Register: AL
1) Turn on bits numbers3,5,6 OR
MASK

OR AL, 011010008
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XOR Truth Table

. . Inputs Output
Given the Al Register as follows: n B |Y-4@B
7 6 5 4 3 2 1 0 i ; B
1|{1]0]1|0]|0]1 0 1 I

1 0 1
3. Switch ( Complement ) bit 1 1 0
0|0 0|0
RAL, fo 1B

Switch is also called toggle
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EX) Given the AL Register as a status register , check bit
number 3 . If bit number 3 equal zero then turn on the first
4 bits and switch off the remaining bits. Else complement
the last 4 bits .

Given the Al Register as follows:
7 6 5 4 3 2 1 0

110|100 |1]1

1) TEST Bit #3
Test AL, 00001000B Mask
JNZON ;if bit#3 = 0 then don’t jump

0000.000

2) NOTE: TEST does not change the value of AL
Cont. next page
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2) Turn on first 4 bits (0,1,2,3)
OR AL, 00001111B

3) Turn off last 4 bits (4,5,6,7)
AND AL, 000011118B
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Cont.

4) Else IF bit 3 is 1 then Complement the last 4 bits
7 6 5 4 3 2 1 0

AlL={ 1|1 | 0| 100 |11

ON: XOR  AL,11110000B

o(o0f{1{0|j]0]0]1]1

EXIT: MOV  AX,4CO00H
INT 21H
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Shift Right

Syntax: SHR Register,

Example: Mov AL,
SHR AL,

Secure Assembly Coding

173
8

Bits to be shifted

;Note every shift to the right is a division by 2

Shift Counter: -

7 6 5 4 3 2 1 0 |CF

Value
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SAR : Shift Arithmetic Right

The SAR instruction stands for 'Shift Arithmetic Right'. This instruction shifts the mentioned bits
in the register to the right side one by one, but instead of inserting the zeroes from the left end,
the MSB is restored. The rightmost bit that is being shifted is stored in the Carry Flag (CF). Works

with Signed Numbers.

Syntax: SAR Register, Bits to be shifted

Example: Mov Al, -80

SAR AL, 8
Shift Counter:

7 6 5 4 3 2 1 0 | CF Value
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SHL : Shift Left

The SHL instruction is an abbreviation for ‘Shift Left’. This instruction simply shifts the mentioned
bits in the register to the left side one by one by inserting the same number (bits that are being
shifted) of zeroes from the right end. The leftmost bit that is being shifted is stored in the Carry
Flag (CF).

Syntax: SHL Register, Bits to be shifted
MOV AL, 5
Example: SHL AL, 8 ; Note every shift to the left is similar to multiply by 2

Shift Counter:-

CF 7 6 5 4 3 2 1 0 Value
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SAL : Shift Arithmetic Left
The SAL instruction is an abbreviation for ‘Shift Arithmetic Left'. This
instruction is the same as SHL.

Syntax: SAL Register, Bits to be shifted

Example: SAL CL, 3
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ROL : Rotate Left

The ROL instruction is an abbreviation for ‘Rotate Left". This instruction rotates the
mentioned bits in the register to the left side one by one such that leftmost bit that is

being rotated is again stored as the rightmost bit in the register, and it is also stored
in the Carry Flag (CF).

Syntax: ROL Register, Bits to be shifted ‘l‘“

Example: ROL AH, 8

Shift Counter:-

CF |7 66 5 4 3 2 1 0 Value

44
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ROR : Rotate Right

The ROR instruction stands for ‘Rotate Right'. This instruction rotates the mentioned bits in
the register to the right side one by one such that rightmost bit that is being rotated is
again stored as the MSB in the register, and it is also stored in the Carry Flag (CF).

Syntax: ROR Register, Bits to be shifted

Example: ROR AH, 4

— T T
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RCL : Rotate Carry Left

This instruction rotates the mentioned bits in the register to the left side one by one such
that leftmost bit that is being rotated it is stored in the Carry Flag (CF), and the bit in the

CF moved as the LSB in the register.

Syntax: RCL Register, Bits to be shifted

Example: RCL CH, 1
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RCR : Rotate Carry Right

This instruction rotates the mentioned bits in the register to the right side such that rightmost bit
that is being rotated it is stored in the Carry Flag (CF), and the bit in the CF moved as the MSB in

the register.

Syntax: RCR Register, Bits to be shifted

Example: RCR BH, 6
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EEHS OF- A IT-Wise-instruction

%_uuuuwmows SUDESHOW  REVIEW  VIEW  ADD-INS signin IO}
original source code | = @, P4 .

- B | I— 'l* 24 Animation Pane P Start: \With Previous ~| Reorder Animation
01 ; multi-segment executable file temp = - :
02 2 N watch: [Ax ] @ tt| @ emulator: noname.exe_ =B
gg ?a;gdzsgzsn:‘lata here!  word @ bye il cr =1 ||| file math debug view extemal virtual devices virtual drive help
05 pkey db "press any key...$" i [0 =] = v 4l » » —i——
gg ends [+ £ Load reload step back single step run step delay m:
hex: sF [0 =
U3 stack segment - — ragleters IW IW-
@9 dwd 128 dup(0) hin: 00000000 oF - H L
" aos . s [0 [o0 38 184 [ hou i oorion ]
%é ;(t)gﬁﬁegnent decimal 8 bit | A= [ = Bx IWIW 3 MOV ES. AX
14 : set segment registers: pidicec i — Gl = | 87994 ,T. Hgg Et SF%E
I AE— signect [ " I":Ij ox [0 o0 || p7975: A MOV AL. 02Ch
BB B, ran " [ 07226 L RCL AL, 1
17/ mov es, ax ascii: 2 cs  |o722 : 2
: i 07227: | RCL AL, 1
19 mou b1, 02K T || s Les g 2 REIAL, 1
20 add bl, @fih I ss  [orie e § N 4
21 _— o : :
) mov al, 001011008 oY | il g7228: RCL AL, 1
t i : : : 0722C: 176 i RCL AL, 1
29 RCL AL, 8 ot || B (0008 3595 9C 044 IR ALl 1
- S | s [eeee 0722E: D@ 208 L HOV DX, 00000h
osss— || 0722F: DO 208 L MOV AH, 0%h
— —TF ol 07230: D@ 208 L INT 021
[ ‘ ps  |o7e8 07231: D@ 208 L MOV AH, 01h
(77 _ 07232: D@ 208 L INT 021h
G 1~ Es |0700 07233: D@ 208 L HOV AKX, 04C00h
= | 07234: Do 208 L INT 921h
07235: D@ 208 + NOP
e " it = B g B e B S e ST e e 07236: D@ 208 * NOP
5 : : ; : ‘ : ; g 07237: D@ 208 + NOP
: : : : : : : - - 07238: D@ 208 L -] -
screen | snur:el reset | aux | vars | debugl stack |
lea dx, pkey
mov ah, )
SUDE 19 OF20 [J¥ ENGLISH (UNITED STATES) E ‘ : int 21h i oeutput string at ds:dx
- - S— R —————— —
w ' Vil f ] ; wait for any key....
' TR 8 CAL S av = : wov eh. 1
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See other examples in
the separate ppt file
uploaded into Moodle

More Example_2
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