Shifting Registers

— The CPU provides the facility to SHIFT registers in any
direction. This can be useful for multiplication or division.

— Multiplication by 2 can be achieved by simply shifting the
contents of a register 1 position to the left filling the vacant
place with a “zero”.

Before Signed Unsigned
01111111 e 127 127
After 0
11111110 OF:l 254

Signed Error
SHL AH,1

SHifts the AH Register Left, 1 position by pushing ina ‘0’
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Shifting Registers

— This instruction also works on signed numbers :

Before Signed Unsigned
11111111 le— -1 295
After 0
11111110 2 @

Unsighed Error
SHL AH,1

SHifts the AH Register Left, 1 position by pushing in a ‘0’
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Shifting Registers

— Division by 2 can be achieved by Shifting Right by 1
position, however it is done
. The “remainder” is held in the Carry

Flag.
ahif_t Ri%ht forb Before Unsigned
nsigned numbers.
Shifts in a 0" O,—» 11111111 255
After SHR AH,1 CF |
01111111 1 | 127 Remainder 1
Before Unsigned
™ 11000000 192
0
SHR AH,1
After CF _
01100000 0| 96 Remainder 0
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Shifting Registers

— To preserve the sign-bit (Bit 7) on a signed number, a
separate instruction SAR is used.

Shift Arithmetic
Right for signed
numbers. Replicates

Befona

11111100

SAR AH,1

Signed

CF

the MSB to preserve  After

sign bit. 11111110 O | -2 Remainder 0
Remember: Befon@ Sianed

The remainder in 11111101 —g—_3

the CF is always
POSITIVE.

After

SAR AH,1

CF

11111110

1 -2 Remainder 1
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Full Binary Multiplication

— If we analyse long multiplication in terms of how we do it in
the decimal number system, we will see that it is a
combination of SHIFTS and ADDS.

Example: 19,, X 5, Multiplicand

The multiplication is

10011 =19 | achieved by adding

X 101 =5 MlEIRHer o he multiplicand
10011 every time there is a
00000 ‘1’ in the multiplier

10011 and adding In zero
1011111 =95 every time there is a
‘0’ in the multiplier,

shifting up to next

digit each time.
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Exercises

— Assume an 8-bit register contains the value 3, how can this
value be manipulated by shift instructions only to become
127

— Assume an 8-bit register contains the value 48, how can this
value be manipulated by shift instructions only to become 3?
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