x86 Assembly Language IV

CMSC 313
Sections 01, 02

2/23/2017

Bit Manipulation

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, FOh 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, OFh 1101 0110
0000 1111
1101 1111
* NOT: flip all the bits
« Shift and Rotate instructions move bits around
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OR—Logical Inclusive OR
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NOT—One's Complement Negation
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SAL/SAR/SHLISHR—Shift
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SALISARISHLISHR—Shift (Continued)
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Initial State
CF Operand
‘|auo1uon1ooawoou|oonwonuwnao||H‘

After 1-bit SHL/SAL Instruction

<—{DOD|BDO1DOD|UDO1DOD1DOU1OUD1||10‘1—U

After 10-bit SHL/SAL Instruction

Eﬁ-{oatonu1nuo|auownoo|1Hnuonaooouo‘¢u

Figure 7-7. SHL/SAL Instruction Operation

Initial State Operand
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After 1-bit SHR Instruction
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After 10-bit SHR Instruction
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Figure 7-8. SHR Instruction Operation
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Initial State (Positive Operand) Operand
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After 1-bit SAR Instruction
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Figure 7-9. SAR Instruction Operation
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RCURCRIROLROR—Rotate (Continued)
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ROL Instruction

Destination (Memory or Register)

ROR Instruction

Destination (Memory or Register)

RCL Instruction

Destination (Memory or Register)

n

RCR Instruction

~

Destination (Memory or Register)

Figure 7-11.

ROL, ROR, RCL, and RCR Instruction Operations




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, FOFFh
BX = 0000 0000 1100 0000 AND BX, 00FOh

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
19
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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 /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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NEG—Two's Complement Negation
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MUL—Unsigned Multiply
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1MUL—Signed Multiply
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1MUL—Signed Multiply (Continued)
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DIV—Unsigned Divide
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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

2/23/2017
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Base Ingex  Scak  Displacement

EAX

EBX A% 1 Nane

ECX ]

EDX Ecx 2 ebt

EX|+| Eox -

e 4 1668

EBP o

ESI ¢ | 320t

€Dl G 2

Offsat = Basa + (Index + Scale) + Dsplacoment
Figure 3.9. Offset (or Effective Address) Computation
The uses of general-purpose registers as base or index c ents are restricted in the following
manner.
The ESP register cannot be used as an index register.
* When the ESP or EBP register is used as the base, the SS segment is the default segment.
In all other cases, the DS segment is the default segment
The base, index, can be used in any and any of these
components can be null. A scale factor may be uscd only when an index also is used. Each
poss ion is useful for data structures c ly used by high-leve
languages and assembly fanguage. The following addressing modes suggest uses for common
combinations of address components,
32

Base + Displacement

EP —>{ MOV...
e« [ 2

EBX
ECX
EDX
EBP
ESI
EDI
ESP

08ARA068 > + \ :

=T

MOV EAX, [EDI +20]
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Code

Data
08A94068

08A94088
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Index*Scale + Displacement

EIP ——> MOV...
e [ 0804068

EBX
ECX 2
EDX
EBP 4
ESl
EDI +
ESP

MOV EAX, [ECX*4 + 08A94068]

34

Code

\ Data

\
\ 08A94068
\
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Base + Index + Displacement

EIP ——>f MOV...

EBX
ECX 2
EDX
EBP
ESI
ED|
ESP

08A%4068 > +

MOV EAX, [EDI + ECX + 20]
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Code

Data

08A94068

\
\
\
* 0BA9408A

Base + Index*Scale + Displacement

EIP ——> MOV...
EAX
I 2

EBX
ECX 2
EDX 4
EBP
ESI
EDI
ESP

08A04068_P> +

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

\ - Data

08A94068

—’/

08A94090
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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 +
— access items

Displacement
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

bytes
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