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Microprocessors

Shift Instructions PART(1)

In the 8086 microprocessor, we have various Shift instructions present in the

programs. There are four types of shift instructions:

1. SHR
2. SAR
3. SHL
4. SAL

1) SHR ( Shift Right)

This instruction shifts the mentioned bits in the register to the right side by
inserting the zeroes from the left end in the MSB. The LSB that is being shifted is
stored in the Carry Flag (CF).

Ga bl dga e Lia Jaal il cpadl dga I bl dga (g0 QL AR Cpanaly Slagy) 128
LMB 4xal J8¥) &l Wl s (Most Significant Bit) MSB 4xal <Y <l dals

2byte ) byte Je(shift) 4l 3¥) 588 (Saay . CF A I Jitind (Low Significant Bit)

b15 or b7 bO

MSB LSB CF




Microprocessors
‘leie SHR Y da o llia
A. Syntax: SHR Register, Count
Reg, 8bit s Reg. 16 bit s O (Saas aagdl (& daall 585 el s dal HV1 e &
OS5 5 Al 0sSe o) Wl count AU Cpad) Aga sai Aad 3 &) e 22e Sl count ) W) |

2 CL dadll g8 AN das (g) oa s Hsaa¥ 5 Aal ) Jiy o) (e (5 i 53l CL Jas
. Jﬁ.u.a..d\

Ex(1) What’s contain of AL and CF after execute these instructions?

CLC

MOV AL, A9H
SHR AL, 1
HLT

Sol.) AL= 54H, CF=1

By Bg Bg By By B, 8y By cY
0 —ei 1 [ 1 0 1 o 0 1 —_— o
After Execution l o I 1 j 0 I 1 [ o 1 I [ l o 1

‘lad 5 CF I (5 sinne (o8 aSaill () gadiiiony (5 Syl llia ;ddaadla
. CF ) jaai gl (Clear CF) CLC .1

.CF 4 1 g5 (Set CF) STC .2
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- emulator 8086 zelin alasiuly o3le | JUall 2dw Laa

- - = —
{it emuB086 - assembler and microprocessor emulator 4.08 ﬂags
file edit bookmarks assembler emulator math  ascii codes help
O = fe . & . - 2
new open examples save compile  emulate calculator conwvertor options) CF
MOV AL ,BA9H
SHR AL .1 ZF
HLT
SF

MW emulator: noname.bin_

» Examples:
SHR BX,3
SHR DI, 22H
SHR SI, CL

1.SHR DS, 1
SHR AX, 1

2. SHR 3, BH
SHR BH, 3

3. SHR DX, CH

SHR DX, CL

file rmath debug wview external wirtual devices wirtual drive  help
= O | i > B T PF
Load reload step back single step | i 1 run. il step delay ms: 200
registers [ 07000004 [ oto00004 AF
e [oo [54 : IF
Il Bx Joo [oo
l o oo oo DF
ox o0 [0
CS 0100

lemaniat 48 5 Dhalal) Ol YVl any 028

(False) (581 adalia aladivd ) saaY)
sl
(False) (“eagd! 8 aal ¥ &l je 20 aia g ) V)
sl
(False) 4al 520 2aaS (CH ) Jadl aladind (Sayy

el




Microprocessors
Ex (2)
CLC
MOV AL, D3h
SHR AL, 1

HLT

Sol.) 0] —> [11010011 |—» |0

AL =69H , CF = | 01101001 |—s [4

* Note : SHR can be used to perform a high-speed division by 2:
Ex(3)

MOV DL, 32 H

SHR DL, 1

HLT

After execution: DL=19H  :zu2 Jde 32 A8l daud o5 Cua
Ex(4)

MOV AL, 40h

SHR AL, 2

After execution: AL= 10H Ein 4 e 40 a8 daud 23 dus
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B. Syntax: SHR Mem. , Count
s (direct addressing mod)s_s&luall 4 siall Jaai daseay Lal 3 SIA ae Jaladll () <5 Aapall 020 &
38 Ak iae e da)  Jee o3 Cus (Cindirect addressing mod)s sl sl 4 sial) dapay
Ex(1) What’s contain of [SI]& [SI+1] and CF after execute these instructions?

CLC

MOV SlI, 340H

MOV [Sl], 986DH

MOV CL, 2

SHR W.[SI], CL

HLT

Sol.) [SI] = 1B, [SI+1] = 26H, CF=0

0| —s | 100110000110 1101 s lo

0| —| 0100 1100 0011 0110 —> (1

0010 0110 0001 1011 —> |0
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: Emulator 8086 alaainly dail) aay

il emuB8086 - assembler and microprocessor emulator 4.08 | = =1 =5
file edit bookmarks assembler emulator math ascii codes help
[ = e - =l - Lo 2 s 1EF
new open examples sawe comppile emulate calculator conwertor options help abo
a1 MOY S1I. 340H =
a2 MOY [S5T1, 986DH 1
a3 MOY CL ., 2
B4 SHR W.[sSTIT1. CL
B85 HL T
I Random Access Memory = (=] |
[ 0100340 | update | + table = list
1006 : A2 1B 26 00 a0 O a0 OO0 0—-00 O O e 0 A al
1006 256 e & e 26 A A A OE-00C A @ 0 A e A
B106: 2606 O e O OB a8 aa AE 20-00 O 0 e Ea AR Al
2106 : =270 0 90 O a0 Od g a0 O0a-00 00 0 00 90 90 20
2100 : =280 0O 00 O O Od O OO0 O00-00 OO0 0 OO 90 OO0 290
1006 : A2 O GO GEa A A GO O 0-00 A A0 G 9@ A Al
BA106: 24580 0 G a8 O O 90 E 200-00 8 0 a9 a8 AR al
A1 AL CARRDA CACA LAY DAY AT DAY Y CACY DA DAACAT Ay AT Y AT DAACY DACA
L. .’m

2) SAR : 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
LSB that is being shifted is stored in the Carry Flag (CF).

Ol dga (A bl dga (e Sl Aad ) Gaialy Cu Caadd) sad Al da) HV0 e Sl 12a
Ll 53 L3N <y e Llaall N (Most Significant Bit) MSB awal JSY) cull Flaanly el
Al Y 0SS Saay . CR A ) Jasisd (Low Significant Bit) LMB 4wal J3Y) <l
:bbial mia s g8 WSy 2byte sl byte e (shift)

b15 or b7
_I bO
> —_—> _—>
MSB LSB CF
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: (Shift Arithmetic Right) ol (A dnluad)l da) 33U Grisna cllia
A. Syntax: SAR Register, Count
sV Reg. 16 bit 058 o) (Seay agll (& dand) 5 Cpadll gnd Apluadl s 3Y) Slay) 8
Ay 0sS OV Wl count JU (el dga saidal Y1 &) e 22 Jiad count Al W | Reg, 8bit
dawdl e Al das () oas Hsa¥ s Al Y1 Qi ol ) o (5 5ian (3 CL das 055
. oxadl A CL
Ex(1) What’s contain of AH and CF after execute these instructions?
CLC
MOV AH, A9H
SAR AH, 1

HLT

Sol.) AH= D4H, CF=1
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Example(2)
SAR S1,3
ity sy odle ) Jlay) AUS Sae JaaY o

1)

SAR SI,1

SAR SI,1

SAR SI,1

2)

MOV CL,3

SAR SI, CL
L maa A€ LAY O la) Giany o3

1. SAR 4, CX (False) (gl & 4s) ¥ &l e 23e guia g ) 9aaY)
SAR CX, 4 il
2. SAR DI, DH (False) 4= 33U dlaxS (DH ) Jawall alasinl oSayy

SAR DI, CL sl

B. Syntax: SAR Mem. , Count

s (direct addressing mod)s _-iluall 45 siall Jaai dasay Ll 3_SIAN aa Jaladll (58 dapall o304
BSSIAN Gb siae e Zal) ) dee o5 Cus (Cindirect addressing mod)s il el 2 siall apeay
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Ex(1) What’s contain of [BP+1] and CF after execute these instructions?
CLC
MOV BP, 200H
MOV [BP], 8F7AH
SAR W.[BP], 1
SAR W.[BP], 1

HLT

Sol.) [BP+1] = E3, CF=1

]
5| 10001111 0111 1010

—>| 1100 0111 1011 1101 —> |0

1110 0011 1101 1110 —> |1

| % emu8086 - assembler and microprocessor emulator 4.08 = = 2=
file edit boockmarks assembler emulator math ascii codes help
] = e - = - > > 7 {£}
new open examples sawve compile emulate calculator conwvertor options help abo
GRS MOY BP 288H —]
PN MOY [BP1, 8F7AH — =
. iR
EER HLT ] ee [ =
F Rando:n Access Memory ZlF IG
[ 0100:200 update | < table o list =Fn =
OF o -
2100 : 2200 DE EZ2 202 20 220 0 20 Q-0 20 02 28 & rr [1 -
D10: 2210 2 a8 280 20 00 00 OO-00 g 2B 28 &N
9100: 9220 oo 00 DO 00 00 PO PP-00 o oa oa & = o =]
210 : 232 20 O O O QO 00 0 A0-00 A QA A0 i r 7=
2100 : 24 20 B0 O O 0 00 0 ARD-0 OB e QA 1
21090 : 250 20 0 O OB 00 00 00 -0 O aE A0 il oF Jo -
2100 : 9260 28 08 00 00 00 OO OO0 -1 a8 28 Q. 1
A1 kA AP7 Lo T T v Y e | o T o [ T o e Y o | Y o, | Y vy o Ty v [ o O e [ O o T O o 1 o | LI
o
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Ex(2) Write a program in assembly language to find result of BH + 4 , assume

BH=48H then save result in register AL using shift instructions.
Sol.)

CLC

MOV BH, 48H

MOV CL, 2

SHR BH, CL

MOV AL, BH

HLT

0| —> | 01001000 | —» |0

o| — | 00100100 —> |

0001 0010 | —> | @

AL=12H, CF=0

10
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: emulator 8086 alaaiuls (2) JUall i sy

. -
| i} enuB086 - assembler and microprocessor emulator 4.08 = = 23 L
[ P 1
| File edit bookmarks assembler emulator math ascii codes help W fags IEI
o = E- T~ - —
| nEw CEERN examples sawe compile emulate calculator con CF o -
1 CLC
MOV BH, 48H zr Jo -]
MOY CL, 2 SF o ~|
SHR BH., CL or [o <]
HOY AL . BH
HLT PE 1 =
MWt emulator: noname.bin_ AF (n] vl
1" file math debug WEW external wirtual dewvices wirtual drive help 1 = 1 ..l
= (| <1l 1B B2 a0 o oF |o -~
Load reload step back =single step run step delay
1 5
DEEIRAETS = L | 0100:0009 | 0100:0009
1 Al ul] 12 CcCLC -
N B [12 [oO MOV 248h
MOV 22h
r o o0 oz SHR
o2 [oo [oo MO
cCs 0100 - -

P 0009

55 NN

i s SAR se¥) padind 3 LAl Lepal (All a8 Y Lal 3 L5 G s (A bl Y @ SHR pasind | ]

. MSB sl SVl cansal) Hlal asdl (o3 ) Sty

0sSiOF , AF , CF I 23e ) 4 Ly PF, SF ,ZF & SHIFT ) dleny il 3 Sey) 2
undefined

Jii cpad) ) a3 2 e Aandll Jiai el 1 saal s dal 3, dendll a5 SHR Sl 3
4 e dendl
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