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x86 Assembly Language IV

CMSC 313
Sections 01, 02

Short vs. Near Jumps

Short Jumps vs. Near Jumps

Jumps use relative addressing

— assembler computes an offset from address of
current instruction.

— produces relocatable code

SHORT jumps use 8-bit offsets

— target label within -128 bytes to +127 bytes
NEAR jumps use 32-bit offsets

— target label within -232 bytes to +232-1 bytes




SHORT JUMPS VS NEAR JUMPS

* Some assemblers determine SHORT vs
NEAR jumps automatically, but some do
not.

» explicitly specify SHORT jumps
* jmp SHORT somewhere

» explicitly specify NEAR jumps
* jge  NEAR somewhere
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Short Jumps vs. Near Jumps

* Some assemblers determine SHORT vs NEAR
jumps automatically, but some do not.

« explicitly specify SHORT jumps
jmp SHORT somewhere

« explicitly specify NEAR jumps
jge NEAR somewhere

; File: jmp.asm
} Demonstrating nesr and shost yumps
section .text
global _start
_start: nop
; initialize

start: mov eax, 17 ; eax = 17

emp. cax, 42 ;17 - 42 is ...
jge exit ; exit if 17 >= 42
3ge short exit
Jge near exit
I exit
3mp short exit
. near exit

exit: mov ebx, 0 ; exit code, O=normal
mov eax, 1 ; Exit.
int 080K ; call kernel.
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1 ; File: jmp.asm
H  bemonstrating ness and short Jumps
5
. section .text
7 global _start
10
n ; inttiaiize
2
13 00000001 BS11000000  stast: mov  eax, 17 ; eax 1= 17
14 00000006 3022000000 o oax, 42 P ae e
17 00000000 7012 3o short exit
18 0000000F 0FBDOCO00000 e mear exit
25 c0ao01s 2807060000 e et
21 0000001 ¥B05 S short exit
22 0000001 £900000000 S mear exit
;i 00000021 BBO000000O exit: mov ebx, O i exit code, O=normal
25 00000026 5801000000 mov  ean, 1 [ Enit.
26 00000028 CDBO Tnc  osom | Call keznel.
Bit Manipulation
8
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
B UMBC, CMSC313, Richard Chang <chang @umbe, ecu>
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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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SALISAR/SHLISHR—Shift (Continued)

Oescription
it st oG ccomd s K g, e b o

[ oferasd (co: cperndy. Ats iR st peran
iy \,u.,”w.u,‘ ﬂ. ascardes \vlvu«:nhﬂlk i aperion. e
CF ot ot e o e e ant

e o ant y hcotion, Ths st aperad o e o
e v or g L. The Sked 103 i, which s he o ravge
51 ol e g proved o .

e i stmeic 6. 5A) S o o e s

b (o e \mm .umu
ctin

e 1 it i (SAR) 5 i b (SR s i
o St o For i

st b e e 73 e 14

Wi

. s
i e wheress
This dif

e DIV o s wed e
'SAR st i sed o 1 B i by
ikt i 3t owevs he AR aucion e oy e
it T .

s e \mml: e
Tuitha mmm»
n

ot w s

et sgaificom N of e e
Sty n -8, i, O o chered 0 e

i i g b e gt

i s . For e SAK i, e OF g b

i the OF T s st e resgrsics N of e

15

O intgl

SALISARISHUSHR—Shift (Continued)
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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

‘1EIU[I10[IU1EDEI||JEI01DUD1UD[I\H[IU11\1‘

After 1-bit SHR Instruction

0+‘D1ODD1UDO1OUO1UOUWODU1DED|DDG111}—>

After 10-bit SHR Instruction

0—:—‘muuuuaunun‘uun\uuulnnu|nuu1nﬂn\u)—u—E|

Figure 7-8. SHR Instruction Operation
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Initial State (Positive Operand) Operand

|u1uuu‘anuwnuu|uuo1uﬂo1uonwcncw|

After 1-bit SAR Instruction

l—ill’ﬂ10501DUU1UUU1UOD1ODU1OEG1DUO|

Initial State (Negative Operand)

||1Don\anuwnun|nu01uuo1u0nwanuw|

1

Bk O

After 1-bit SAR Instruction

1

B

l—i;1100D1DDU|ou01uou1ﬂoowonu10ao|
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Figure 7-9. SAR Instruction Operation
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'RCURCR/ROLROR-—Rotate (Continued)
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RCURCRIROLROR—Rotate (Continued)
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RCURCR/ROLROR-—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
25
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More Arithmetic Instructions

26

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

27
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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

9/15/2015
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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,
38

Base + Displacement

EIP —> MOV...
e 2

EBX
ECX
EDX
EBP
ESI
EDI
ESP

08ARA068 > + \ :

=T

MOV EAX, [EDI +20]

39

Code

Data
08A94068

08A94088

13



Index*Scale + Displacement

e I
EBX
ECX 2
EDX
EBP 4
ESI
EDI +
ESP

MOV EAX, [ECX*4 + 08A94068] *

2

EIP ——> MOV...
08A94068

N

\
\
\

Code

Data

08A94068

08A94070
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Base + Index + Displacement

e ]
EBX
ECX 2
EDX
EBP
ESI
EDI
ESP

08A%4068 > +

MOV EAX, [EDI + ECX + 20]

41

EIP ——> MOV...
20

\

\

\
e

Code

Data

08A94068

08A9408A

Base + Index*Scale + Displacement

e

EBX
ECX 2
EDX 4
EBP
ESI
ED|
ESP

08A04068_P> +

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

42

EIP ——> MOV...
20

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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