
2/23/2017

1

x86 Assembly Language IV

CMSC 313

Sections 01, 02

Bit Manipulation
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Logical (Bit Manipulation) Instructions

• AND: used to clear bits (store 0 in the bits):

– To clear the lower 4 bits of the AL register:

AND AL, F0h 1101 0110

1111 0000

1101 0000

• OR: used to set bits (store 1 in the bits):

– To set the lower 4 bits of the AL register:

OR AL, 0Fh 1101 0110

0000 1111

1101 1111

• NOT: flip all the bits

• Shift and Rotate instructions move bits around
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Example Using AND, OR, & SHL

• Copy bits 4-7 of BX to bits 8-11of AX
– AX = 0110 1011 1001 0110

– BX = 1101 0011 1100 0001

1.Clear bits 8-11 of AX & all but bits 4-7 of BX using AND
instructions
AX = 0110 0000 1001 0110      AND AX, F0FFh

BX = 0000 0000 1100 0000      AND  BX, 00F0h

2.Shift bits 4-7 of BX to the desired position using a SHL instruction
AX = 0110 0000 1001 0110

BX = 0000 1100 0000 0000 SHL  BX, 4

3. “Copy” bits of 4-7 of BX to AX using an OR instruction
AX = 0110 1100 1001 0110      OR  AX, BX

BX = 0000 1100 0000 0000
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More Arithmetic Instructions
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More Arithmetic Instructions

• NEG: two’s complement negation of operand

• MUL: unsigned multiplication

– Multiply AL with r/m8 and store product in AX

– Multiply AX with r/m16 and store product in DX:AX

– Multiply EAX with r/m32 and store product in EDX:EAX

– Immediate operands are not supported.

– CF and OF cleared if upper half of product is zero.

• IMUL: signed multiplication

– Use with signed operands

– More addressing modes supported

• DIV: unsigned division
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Indexed Addressing Modes
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Indexed Addressing Modes

• Operands of the form: [ESI + ECX*4 + DISP]

• ESI = Base Register

• ECX = Index Register

• 4 = Scale factor

• DISP = Displacement

• The operand is in memory

• The address of the memory location is

ESI + ECX*4 + DISP
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EAX

EBX

ECX

EDX

EBP

ESI

EDI 08A94068

ESP

EIP

MOV EAX, [EDI + 20]

Data

08A94068

Code

.

.

.

MOV…

20

Base + Displacement

+

1734 08A94088
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EAX

EBX

ECX

EDX

EBP

ESI

EDI

ESP

EIP

MOV EAX, [ECX*4 + 08A94068]

Data

Code

.

.

.

MOV…

08A94068

Index*Scale + Displacement

+

2

08A94068

08A94070

*4

1734
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EAX

EBX

ECX

EDX

EBP

ESI

EDI 08A94068

ESP

EIP

MOV EAX, [EDI + ECX + 20]

Data

Code

.

.

.

MOV…

20

Base + Index + Displacement

+

2

08A94068

08A9408A1734
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EAX

EBX

ECX

EDX

EBP

ESI

EDI 08A94068

ESP

EIP

MOV EAX, [EDI + ECX*4 + 20]

Data

Code

.

.

.

MOV…

20

Base + Index*Scale + Displacement

+

2

08A94068

08A940901734

*4
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Typical Uses for Indexed Addressing

• Base + Displacement

– access character in a string or field of a record

– access a local variable in function call stack

• Index*Scale + Displacement

– access items in an array where size of item is 2, 4 or 8 bytes

• Base + Index + Displacement

– access two dimensional array (displacement has address of 

array)

– access an array of records (displacement has offset of field 

in a record)

• Base + (Index*Scale) + Displacement

– access two dimensional array where size of item is 2, 4 or 8 
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References

• Some figures and diagrams from IA-32 Intel 

Architecture Software Developer's Manual, 

Vols 1-3

<http://developer.intel.com/design/Pentium4/man

uals/>

42

http://developer.intel.com/design/Pentium4/manuals/

