: | =
: ;.*\ & (g sagid o5
- A> 1033005 9 GN (Wigs (So33Mi

& 1Wqic gy

w Vo 200)! (s3g.88.8 sa0)

http://faculties.sbu.ac.ir/~a_mahmoudi/



bl b

AJlos Cunyed =

GO SloygTws @
O0ALY (o305 o
(LMA —
DG sbuw slapl )s (oyo Sla)gims o
(oe Slopais —
adls )s S)lPes -
SLwlas Slaygims o
yascolle slac) (sl —

OMUET —
e § (3 sloygiws —

DG abuws slapb) )s (NS slo)Bale o
QS)s Slabyn )y —




(beoy Ob3 @ (1S5 (5 ~—

FLAGS
P
s
3 2 22 1 11 1 111 1 11
1 10 9 8 7 6 5 4 3 2 1098 7 6 5 4 3 2 1 0
LIVIV]IA|lV IR N| 10 ([O|D|IL|T|S|Z A P C
olojlojolojolojo|lo|O|p|L|Lt|lcM|[E|®|T| PL |F|F|E|EF|F|F|C|F|OE||F
o
EFLAGS
Status flags Control flags System flags
CF = Carry flag DF = Direction flag TF = Trap flag
PF = Parity flag IF = Interrupt flag
AF = Auxiliary carry flag TOPL = 1/O privilege level
ZF = Zero flag NT = INested task
SF = Sign flag RF = Resume flag
OF = Overflow flag WM = Virtual 8086 mode

AC = Alignment check

VIF = WVirtual interrupt flag
VIP = WVirtual interrupt pending
ID = ID flag




e EFLAGS

— status flags

2G| g0 ey Crpp Dpios p o
& =
e e

— control flags

— system flags e C(Carry
— unsigned arithmetic out of range

e Parity
— sum of 1 bits is an even number

e Adjust Flag (Auxiliary Carry)
— used for BCD numbers

e /ero
— resultis zero

e Sign
— result is negative
e OQOverflow
— signed arithmetic out of range

Status flags

> \Y¥ WY \Y \\ \e a A v \ d ¥ Y A\ \ °

OF SF| zF AF PF CF -




Loy Oblaths) -

sbbolamnll  Josas Slbolains) blayp e
Qlla @) ) 3RS O)g0 alnss (o)
ObS s old Sloesy )abs ay STy JH)
oo slagvy ) ) slaesy .3yl EFLAGS
2 3)ly JNds
Carry flag (CF) - bit O (lease significant bit)

e Overflow flag (OF) - bit 11
e Parity flag (PF) - bit 2

Sign flag (SF) - bit 7
Zero flag (ZF) - bit 6

<o L)



l)c )@l éfjn)/c},io/pl)gc,g (’b)'m LS"md“)'?) —

)0 CIE

\ ;) 1) O @ oy (Slovyy JEsle °

JXX address

i) 8 (G283 JBs ploic )¢ Slmlas Glilac saps »
Sdad-0 )i WBaS 1y eoy Slaobs goy Helws

) Uby oy O Hsds gulwl y by () HjeTws
A0, ol

oslatw) below g above @S jl a5 by Olyglws © s
Ads Cslle s slacl @ bgys 2diS5 0 4

Ads HsAslle slacl w bgys 33iS5¢,-0

oslasw) less ¢ greater @lals i) a5 byn Slyglws © é@g
&

Sl )b



J0.s

sub operandl, opera

if (operandl==operand2)
goto labell

je labell

if (operandl>=operand2) //unsigned
goto labell

sub operand2, operandl
jae 1labell

if (operandl>=operand2) //signed
goto labell

sub operand2, operandl

jge 1labell
SF=0(OF=0)
Cbls <y SF=1(OF=1)




if (operandl>operand2) //unsigned du,b -
goto labell

sub operand2, operandl

ja labell

CF=0 and ZF=0

if (operandl>operand2) //signed
goto labell

sub operand2, operandl
jg 1labell

SF=0OF and ZF=0

<o L)



Instruction %Description EFLAGS

A Jumpifabove ~ CF=0andZF=0
UAE Jump if above orequal Cb=0
B Jump if befow ~C=1
JBE Jumpif beloworequal CF=lorZzZFr=1
c._ Jumpifcarry o e
ICXz2 Jump if CX registeriso
JECXZ Jump if ECX registeriso
e Jumpifequal ~ 7ZFf1
s~ Jump if greater ZF=0 and SF=OF
JGE Jumpiif greaterorequal ~ SF=OF
)L Jumpifless ~ SFx>OF
JLE Jumpiflessorequal ZF=1or SF<>OF
INA Jumpifnotabove CF=lorzF=1
INAE ~ Jumpif notabove orequal cP=1
INB Jumpifnotbelow ~  CFs0
JNBE §Jump if not below or equal CF=0 and ZF=0




Instruction §Description EFLAGS

INC Jumpifnotcarry ~  CF:0
UNE  Jumpifnotequal ~ ZzZF=O
ING  Jumpifnot greater ZF=1or SF<>0OF
INGE Jump if not greater or equal SF<>OF
UNL Jumpifnotless S,=OF
UNLE ~ Jumpifnotlessorequal ~ ZF=0and SF=OF
INO Jump if not overflow of=0
NP Jumpif not parity PF<O
NS Jumpif notsign Sb,<O
INZ Jump if notzeo  7ZF=0
o Jump if overflow ofF=1
P Jumpif parity PFPZL
JPE Jump if parity even PFP<1
JpO Jump if parityodd PO
s Jumpifsign Sk
iz Jump if z2ro k=1 |




GOMO slaghyy ~—

S1505 @ 0 (bpb sla)gTws jl aslaiw) sy @
Sy e ) (aeoy
0,0 o3BT «ams(@s» yolws )1 )5 ) slp ©

cmp operandl, operand2

(operand2-operandl)

«A33) )OI %) )) o> (83w L e %
Sins )8 P3G a3 )y siglac a5 ) o9y S0
QW0 Awlas

QB beayp $9) LS jodws (Bl shal sasads e |’i@%

S M lgd d3alis )

I
Srublo L)



# cmptest.s - An example of using the CMP and JGE instructions

.section .text
.globl _start
_start:
nop
movl $15, %eax
movl $10, %ebx
cmp %eax, %ebx
jge greater
movl S1, %eax
int SOx80
greater:
movl $20, %ebx
movl S1, %eax
int SOx80

ahwad@ubuntu:=IHQDataf{ﬂur565fA5w5 echo

16

7 . . - . -
P Lo |y s Cuppl g Cumiog CIlpicn

echo $? Jloeclo



o 6oy -

S Gwlaes) odostw ) 33 (zero flag) yo eo) °
S ))B )R 308 OGS0

NS W)y )0 ) eap 3l UE» g «JD Sla)giws e
i 30y B3 bl 01 )ako a5 (T)p0 ) § Mo
Q0 Elad)

A5 (10) Ollac yo b § alds HeTws 1) oK oI °
(C38)5 solgd (A )IsBs g Jo Ay jais

movl $30, %eax

subl $30, %eax
jz overthere

<o L)



GWOUS )83 -—
sy (Do Something) @7 (s u 41/%9,:{ I qj/

7
S

movl $10, $%edi
loopl:
< Do somthing>

dec %$edi #decrement

Jz out
jmp loopl WP

out:

1800 a5 silus sw)s1eaT joiws 93 dec ginc JLacllgiws gs° g .1.*5

gt 0 394 siglac (s l5) i lis]

-« ,

bl abidls U O silgiy o o T siglace
1S
bl L)



M @) =—

Sslle slacl jl aslalwl elBin )y eop Ol ®
S50, )8 aslaTw] 3)g.0

oo (S03038.0 )y HOle e Gy a5 o)

Q) o) 03l o 5 S g0 sglec

movl $1,%eax Q¢ ,0
movb $0x7f,%bl
addb $0x10,%bl
jo overhere
int $0x80
overhere:
movl S0, %$ebx
int $0x80

ahmad@ubuntu:=EHQDataI£ﬂurEEEIA5m5 echo &7 1o
Sriblo Lj 0



0)o3 @o) -

3@y (D Slacay shaad sexiaspling eap o3
A0 (1BB) Ollac )

03! 300 20) Juols Slocay slaa3 a5 ()0 )s
SQB(,8 €L @B

# paritytest.s - An example of testing the
parity flag

.section .text . —
.globl start e pl oz p ol sy p Crpjlel St @i
_start:

movl $1, %eax

A g ke b ji S Cstappsl (IP) i Cael ot p
subl $3, %ebx
jp overhere

int $0x80 . : : :
ahmad@ubuntu:~/MyData/courses/Asm$ echo %7
overhere: 1 w ¥

movl $100, %ebx (%
int $0x80




indexed memory mode J0AUD w)b_)(_ﬁ» -

values:

ant 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60

os(aTw) oyl §) a5 ¢ ol8is :00AlDH (o3 m)s]
2160 )5 @ (033005 (so0ub (1) (@20
GQaS L absls LS(‘L)(A &% uu).\,\ dOML (1) )y @

Ny 3,0 Cuwy @ M) Slo gnay

W (A base address) ab ouysl By —

SO0 030381 b ool @ as (offset) Cundl Ob3 —
o3(2lw) 3)0.8 (sosly (so)ladl —

Iy 35 3)9.8 poic Jas a5 (index) padln Cb3 —
A3 (0 )l

base address(offset_address, index, size)

cy= Oty

Sblo L)



(c..L8)s)) 00ALD (230,005 -

base address(offset_address, index, size)

base address + offset_address + index * size

movl $2, %edi
movl values(, %edi, 4), %eax

Sblo L)



.section .

output:

. asciz "The value is %d\n"

values:

. int 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60
.section .text
globl start ,
_start: 15 18

nop ; _
movl $0, %edi 15 13

loop: 15 26

movl values(, %edi, 4), %eax : 35
pushl %eax 15 £
pushl S$Soutput 15 30
~a1l1l nrintf ] _
addl $8, %esp 15 35
inc %edi :

cmpl $11, %edi :¥5 4@
jne loop 15 45
movl $0, %ebx : -
movl $1, %eax :¥5 56
int $0x80 15 55

15 66




Clle eL) -—

)0 @) polic giagy Ails »)lgs Sl )s
Mo Gwdl poic gwsdl as wlyl (pvgaes
LN 33088 1B B8)Y ()N (I

1300 0385w Cislle @ayp ) s)lgs ol ) o
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# signtest.s
-T-Yol o Ko} s A F-1 of-1
value:
.int 21, 15, 34, 11, 6, 50, 32, 80, 10, 2
output:
.asciz "The value is: %d\n"
.section .text
.globl start
_start:
movl $9, %edi
loop:
pushl value(, %edi, 4)
pushl S$Soutput
call printf
add $8, %esp
dec %edi
jns loop

movl S1, %eax Cj(g/;,_,)/l CIlpieso orp= /i /0 olul CS/J

movl $0, %ebx

int $0x80 O/@ Cuz otwl Cplp 6l P O)@J'O}/« Crp
2 gy e CSpar CSwoly




ol 1y Srslle gsy slac) ) Py €039 «JB) Oy ©

RV Y.
sl eo) 03 59) ¥ TEC g INC Gaypw @o) BUA )y ©
3y

o i Juols Gslle gy slacl )y a5 elBin prises °
movl SOXEEEEEEEE, Scbx INYNYIIRIGIN oo B! QW IS

inc %ebx
jc overflow

movl SOxffffffff, %ebx

movl $2, %eax
addl sl1, %ebx

jc overflow

subl $4, %eax

jc overflow

Al s 5 (00AT slo)gTws shs o ol ©

Instruction éDescription

Clc  Clearthecarry flag (setittozero)
CMC  Complement the carry flag (change it to the opposite of what is set)
STC Set the carry flag (set it to one)

<o L)



SET -—

Set byte to one on condition

Setxx reg8/mem8

(SETA, SETAE, SETB, SETBE, SETC,
SETE, SETG, SETGE, SETL, SETLE,
SETNA, SETNAE, SETNB, SETNBE,
SETNC, SETNE, SETNG, SETNGE,
SETNL, SETNLE, SETNO, SETNP,
SETNS, SETNZ, SETO, SETP, SETPE,
SETPO, SETS, SETZ)

Modifies flags: none

> qi2y 0 2 |l ], pake (Slsine bpi (S 100 <y90 )

s , v
M p20 1, OF <oy90 (ul pué




(adls -

) sia1)d S 193¢0 aBla joTws 33 )l aslaTw) b Lgi5 ©
3003 )1)35 )0 0

)0 3 U ECX 03 )s 39800 )Isbs adla Cilyglws )y ©
B0 oS yeiws shsl

239,06 )10 as(dIw] 3)g0 ) D)0 W abls jglwy ©

loop address

Instruction §Description
LOOP Loop until the ECX register is zero

LOOPE/LOOPZ Loop until either the ECX register is zero, or the ZF flag is not set

LOOPNE/LOOPNZ Loop until either the ECX register is zero, or the ZF flag is set

.l pc relative pi) Otoo)cyu CSop=

« A o)ca.,lowou C S, N Ll @iy Cpl
Crbble L)



(c..sls))daBls =

1wl P) O @ adls )Gabw e

< code before the loop >
movl $100, %ecXx

loopl:

< codeto loop through >
loop loopl

< code after the loop >

Jaks a5 sg Ldlys 00,0 adls ) oslaTw) elGin )s ® &
@93 j) oslaiw) e(Sis 2139 @ U asls paes ECX {

3135403 5P o) O3 59) » ECX slgias guals o |~§@§

PO
<o L)



LOOPS

.section .data

output:

.asciz "The wvalue is:

.section .text
.globl start
_start:
movl $100, %ecx
movl $0, %eax
loopl:
addl %ecx, %eax
loop loopl
pushl %eax
pushl Soutput
call printf
add $8, %esp

movl $1, %eax

movl $0, %ebx
int $0x80
Sanlo L

%d\n"

093 A5 30l slasly o
s3c0a3 Jgo)e i aslalwl
G Qo) shael gos (lws

) asa33 § 23)5 Vlbws 1y 0




.section .data (...a“o\)\)‘Jci'.‘6 -

output:

.asciz "The wvalue is: %d\n"

.section .text )()Sms )\ aslaTiw) b °

.globl start

) aalg S sl loop

_start: ]
movl $0, %ecx \ oM aAuw(s ECX
movl $0, %eax dé b)ﬁ) BNSI
jexz done ] 2
loopl: it el Ca
addl %ecx, %eax ECX a5 (,3)().)0 » e
LEE LEEEl A0 J010 Y1aBs (shls
done: ‘3] shhal 3l
pushl %eax U'! Shdl) (_}1\._)_
pushl $output (M).\-D(,.A ﬂé )()S.N)

call printf
movl $1, %eax

movl $0, %ebx

int $0x80

Sl b



.section .data

output:

.asciz "The wvalue is:

%d\n" M slac] aS gy (slasby o
.section .text (:-)9)-) O)‘)JD QL d—! G s10

.globl start ]
_start: 333 (T)(é

nop
movl $100, %ecx
loopl:
pushl %ecx

pushl S$Soutput

call printf
add $8, %esp
loop loopl
movl $1, %eax

movl $0, %ebx

<o L)

Jis -




.section .data

output:

.asciz "The wvalue is:

%d\n" M slac] aS gy (slasby o

.section .text (:-)9)-) O)Q-‘D O S G N
.globl start - ) -
_Start: 2 uliz 2o 2 A3 ol

nop
movl $100, %ecx
loopl:

pushl %ecx

pushl S$Soutput

call printf
add $4, %esp
popl %ecx
loop loopl

movl $1, %eax

<o L)

Jis -




D6 abuww ool )s (IS sloyEaby

#include =stdio.h>
int main()

{

int a = 188;
int b = 25;
if (a = b)
{

printf("The higher value is %d\n", a);
} else

printf("The higher value is %d\n", b);
return 0;

.file "ifthen.c"
.section .rodata

.string "The higher value is %d\n"
.text

.globl main
.type main, @function

main:

pushl %ebp

movl %esp, %ebp
andl $-16, %esp
subl $32, %esp




— ESP o)

EBP| old EBP movl $esp, %ebp

andl $-16, %esp

sl absls gopb joTws 331 G
N (IN08 o slaypais
AW 3alga 8330

B
[

O D

subl $32, %esp

) 0Ad O3l 9394w LT I8y
Aol 8 AI8)5 | A

) [l
<nlo L)



| owaank [ evensank |
F 90 87 E
D E9 11 c
B F1 24 A
9 01 46 8
7 76 DE 6
5 14 33 4
3 55 12 2
1 f II 0
Data Bus (15:8) Data Bus (7:0)

. & o - . _ . A |
O(a.al}w'/.d,.éo’ D=0 dﬁ/l/wlw L}J CS/’/U(aa: da:.o : ""B
/’ o,{:/l/f(aa: w2 v C,L/’/u'.'a:./ ‘Afi_a:'/u—é/; O(@N’(//J

Srublo L)

S)Pes
Byte alignment
Address 0

data(15:8)=AB,data(7:0)=FF

Address 1
data(15:8)=AB,data(7:0)=12
data(15:8)=12,data(7:0)=AB

i) o) G| pdoeo =
wp
Dr. Dimitrios S. Nikolopoulos (CSL/UIUC)




sleol) )» IS sle)Galw
movl  $100, 28(%esp) BE]
movl  $25, 24(%esp)

movl  28(%esp),

cmpl 24 (%esp),

~ jle .

! (a>b)-else movl  $.LCO. Y%eax

movl 28(%esp), %edx

$.LCO, %eax movl  %edx, 4(%esp)
24(%esp), %edx |movl %eax, (%esp)
%edx, 4(%esp) call printf

%eax, (%hesp) jmp .L3
printf

#include =<stdio.h=

int main() mov I $O . %eax

{
int a = 100; leavesy 1oyl  %ebp,%esp
int b = 25;
if (a > b) re.!: pop %ebp
{ It (“The high Lve e | -S1Z€e luani, .-iianii
rin "The higher value is n", a); - o
! ’ _ident "GCC: (Ubuntu

} else

printf("The higher value is %d\n", b); 4_4 3—4ubuntu5) 4_4_3"

return 9;

} .section .note.GNU-
stack,"",@progbits




(..cals)) VO abuw SlanL) ) ()55 (sla)BAaLw

.file “ifthen.c”

.section .rodata

.LCO:

.string “The higher value is %d\n”
.text
.globl main movl $100, -4 (%ebp)
.type main, Q@function|movl $25, -8(%ebp)
main: movl -4 (%ebp), %eax

pushl %$ebp cmpl -8 (%ebp), %eax

movl %esp, %ebp Jle .L2

subl $24, %esp movl -4 (%ebp), %eax
andl $-16, %esp movl %eax, 4 (%esp)
movl $0, %eax movl $.LCO, (%esp)

subl %eax, %esp call printf
jmp .L3

.L2: .L3:

movl -8 (%ebp), %eax |movl $0, (%esp)

movl %eax, 4 (%esp) call exit

movl $.LCO, (%esp) .Ssize main, .-main

call printf .section .note.GNU-stack,””,@progbits
.ident “GCC: (GNU) 3.3.2 (Debian)”




JsCslic slac) Ilasls Slygwy -

3)08 (503l €03 Isbw @ VO pbuw slaply )s ©
O350 VLAY 1y J)

)5 30800 (Slaosls CLuwlbs s sl by )y @
Ol gwgiasbyp By il bl g absls

300 Al3As (slosls glgdl [A-32 (soslgild )y @
39,0 )1)0 as(alw)
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e Byte: 8 bits

e Word: 16 bits

e Doubleword: 32 bits

e Quadword: 64 bits

hawsle O)go @ olgde 1) Axw slacl @
3)5 o’ Cuslle 3933 g (P Jase)

shel b Jscrelle siacl G35 § @as sdlgw o Ll
)l (393 as Cusllc gy

bl b



# expl5.s
.section .data
datal:

.int -16
data2:

.quad -1
output:

.string

.section .text

"\n%u\tsd\n"

(gdb) info reg

eax Axfffffffe -16
ecx Axfffffea? -345
edx Bx11ffbl 1179569

ebx Axffffffff -1

.globl start
_start:
nop
movl datal, %eax
movl data2, %ebx
movl $-345, %ecx
movw $O0xffbl, %dx
pushl %ebx
pushl %ebx
pushl $Soutput
call printf
addl $12,%esp

movl $1,
int $0x80

$eax

ahmad@ubuntu:~/Courses/Assembly/chapter3s

4294967295 o |




(...slsl) arno (sosls g3 =

L ObLS @ )y KBS Ow Job b $sc a5 o5 @

S o3l ) 20 @y JED Yy Gwdob

il Cwlbs Jsis ¢shls dgbjlp Slacw
S0 Jwols olasd)

objly slocy b celle gosy shel sl o
30 )50

movl $0, %ebx
sax—>%sebx ‘ movw %ax, $%bx

T

Ha

<o L)



Oalle 93 sac) alsls -

movzx source, destination

Move with Zero Extend
5 Lo

chb o Supe Ty oluel @il sl s Cal)
P> Cal Sy pet ju Iph ¢ St il
) o o b oy ooy

# examplel’.s _
.section .text (gdb) print $ebx

.globl _start $1 = 128
_start: (gdb]) I

~ nop
PAE=POT+IPA movl $384, %ecx

movzx %cl, %ebx

movl $1, %eax
int $0x80

<o L)



Slgn extension MsCsllc slacl (lasls -

-1 (11111111) [l 2 0000000011111111

2 /b Sate Sl o S hira pp CHlpicocigle
C o CS@o/ il 0 Cole C b Sliel o 4

Vg oG | )lil O_Jl/l ,U/,));?y

ENEETETEY) e FEFERERETENY

MOVSX

Move with Sign Extend

<o L)



Jacrslle slacl alasla-J0s -~

# movsxtest.s - An
example of the MOVSX
instruction

.section .text

.globl start T
_SEasts S e o
nop ebx exffbl 65457
STy movw $-79, 3%cx
movl $0, %ebx
movw 3CX, 3%bx

mMOvVsSX 3CX, %Teax

movl $1, %eax
movl $0, %ebx
int $0x80

<nlo L)



yascrslle slacl alala-JBs ~—

# movsxtest2.s - Another
example using the MOVSX
instruction

.section .text

.globl start

BxaT 19

_Start: 0x12004f 1179727
Il()}) edx 0x1le®cO 1171648

x4t 79

movw $79, %cx
Xor %ebx, %ebx
movw 3CX, %bx
movsx %cx, %eax
movl $1, %eax
movl $0, %ebx

int $0x80 o
g048101: il db
bb 86 66 BA B8

Suilo @b 8648183 :



OO WS =

NEG-Two's Complement Negation

negx destination

A0 Ao CIp g o3P e sy Liglat p  Jada 320 s Co!

NOT-One's Compliment Negation (Logical NOT)
notx destination

pd - 0 = -
(Vhabo) .Sl Cpad iy C !

<o L)



Caslle 093y shael Lapd -

W oy Oblac ol G283 g gon BUA @
003 9 )ssle slacl slp slaBlans Glygiws

Unsigned Multiply ) abdal Cslle
mulx source o = w;_bf,o)u

Sl Cbo o Sypo oy flo> Jiglae

picse o BUX:€AX Sy adn . piio C e figat g v iy
i k)

source f Implied source | destination

—_> fﬁ&ﬁﬁﬁﬁmy




Olle o3 sacl Lpd =
Jane Moorhead/ECE 3724

LA [ AX ]
x - [om8 | x  [Hmi6]

A&

movb $0x5, %al
movb $0x10, %bl

mulb 3bl

5

CF=0 g
Lo . 3 S
s)Cr0 Py pype I CH o s

<o L)




.section .data
vall:

.short 0x2000
val2:

.short 0x0100

.section .text

movw vall, %ax DX:AX = 00200000h

mulw val2

s Py pespe o CHl o

Sl L)



# multest.s
.section .data
datal:

.int 315814
data2:
.int 165432
.globl _start result:
_start: .quad O
nop output:
movl datal, %eax .asciz "The result is %qd\n"
mull data?2 .section .text

movl %eax, result
movl %edx, result+4
pushl %edx

pushl %eax

pushl Soutput| ahmad@ubuntu:~/Courses/Assembly/chapter3s ./multest
call printf The result 1s 52245741648

add $12, S%esp m
pushl $0
call exit

v




scrslle shacl s

L - ey NXNN s

S o 6 4is Gy « ol i 1 )

CEpp Cned Spien € Cb> iyl ooy s jope o2
lp(u C)—//I o/ O_cu Cole cw Do
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movb $48,
movb $4,
imulb $%bl

AX = 00COh

i Al S <o e pao Ah Csocw
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movb $4,
movb $-4,
imulb 3%bl

AX = FFFOh

Sl L)



# imultest2.s - An example

of detecting an IMUL

overflow 8 imulw %cx
.section .text (gdb) print $eflags
.globl start $1 = [ SF IF ID ]
start: (9db) s

9 jo over
nop (gdb) print $eflags

movw $680, %ax $2 = [ CF SF IF OF ID ]
movw $100, %cx (gdb) s
imulw $cx 14 movl $1, %eax

] (gdb) s
Jo over 15

movl S$1, %eax
movl $0, %ebx
int $0x80

over. (gdb) print/x S%$eax
movl S$1, %eax $6 = 0x1209a0
movl $1, %ebx (gdb) print/x $edx
_ : $7 = 0x110001
int $0x80

movl $1, %ebx




ke CLolle ()03 eudl =

divx divisor
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S0 (331303961 § 8330 (e 331954,

bl absls b O W30 alcoguio

Maximum value
allowed for the
divisor

|: 32 bit EAX EDX -




Jane Moorhead/ECE 3724

dividend

divisor

EDX

EAX

euds )0Ale -

EAX

r/m32

Floating point exception

bl b

(quotient)

(remainder)
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S0x43, %eax
S0x3, %bl
$bl (gdb) print/x S$eax

$3 = %116

$S0x1391,
$0x100,
$CX ia

$3 = Bx120013
(gdb) print/x Sedx
24 = Bx1106091

(gdb) print/x Seax




Signed Integer Division )\)(') Y e M -
|idivx divisor )
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Clle A gbynS slaJacilygims -

Convert byte to word

Sign-extend al—ax

Convert word to double

Sign-extend dX—> dx:ax

Sign Extension Instructions

|CBW

| CWD

cDQ|

‘ +VYAL Convert double to quadword

Sign-extend €aX—> edx:eax

Modifies flags: None oy

<o L)
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salx/shlx destination

Modifies flags: CF OF PF SF ZF
salx/shix %cl, destination = (07,

salx/shlx shifter, destination : gB

Shift Arithmetic Left / Shift Logical Left ov

Sl )b



CF

Carry Flag Register

i 0001010011011 11
/

O 0 01010011 0 1 1 1 1 O =

o
l SAL

001010011011 110 O =

o
o

Sl )b



SHR - Shift Logical Right CU.D\) Q C\D-},ﬁ) .

0 —1* 81> 81> &1+ &1+ &1+ &1+ &1+ & »

CF

SAR - Shift Arithmetic Right

g = =S SE S S S L = N S >

CF

Register Carry Flag

icc11000010101110

J SAR

—=1 1 041 0000414041401 11

[dded bitsetto 1 J carry flag set to removed bit——

1110110000101 011

» ) : 09
Siblo <bj Modifies flags: CF OF PF SF ZF (AF undefined)
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BNV Sy
Instruction | Description

ROL Rotate value left

ROR Rotate value right

RCL Rotate left and include carry flag
RCR Rotate right and include carry flag
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J/ifthen2.c
#include <stdio.h=

int main(){
int a = 0;
int b = 25;
if (a++ && --b)
printf("Then Part\t%d\t%d\n", a, b);

else

printf("Else Part\t%d\t%d\n", a, b);
return ©;

Sl L)



(AN Slo)gws =

IA-32 soslpld slaJadlyglws acgans )y @
: O 030 (AU 13 (Bbis (sla)gTws
e AND
e OR
e XOR
e NOT

‘andx source, destination‘

o« TEST |
o 13 p2uib o) 5 C el Sl AN pus iy Coul

& . - 0 . S .
e pl @flag Csy bao gy cminiy
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(...ols)) DO alouw (sla)b) ) (IS slo)Balw @

i1f:

<condition to evaluate>

jxx else ; jump to the else part if the
condition 1is false

<code to implement the “then” statements>

jmp enﬂ ;jump to the end

else:

< code to implement the “else” statements>

end:

Sl )b



1f (eax < ebx) && (eax == ecXx)

if:
cmpl %ebx, %eax
jnl else
cmpl %eax, %ecx
jne else
then:
< then logic code>
jmp end
else:
< else logic code >
end:




J0.s

if (eax < ebx) || (eax == ecx) then
if:
cmpl %ebx, %eax
j1l then
cmpl %eax, %ecx
jne else
then:
< then logic code>
jmp end
else:

< else logic code >
end:




J/ifthen2.c
#include =stdio.h=

int main(){
int a = 0;
int b = 25;
if (a++ && --b)
printf("Then Part\t%d\t=d\n", a, b);
else
printf("Else Part\t%d\t=d\n", a, b);
return 0;

.file "ifthen2.c"
.section .rodata .globl main
.type main, @function

.string "Then Part\t%d\t%d\n" |main:

pushl %ebp
.string "Else Part\t%d\t%d\n" movl tesp, %ebp
.text andl $-16, %esp

subl $32, %esp

. (1%
Sl b



S0, 28 (%esp)
$25, 24 (%esp)

$0, 28 (%esp) $.LCl, %eax
sal 24 (%esp), %edx
$1, 28 (%esp) %edx, 8 (%esp)
3al, %al 28 (%esp) , %edx
.L2 %edx, 4 (%esp)

, 24 (5esp) %eax, (%esp)

je .L2

$.LCO, %eax

24 ( esp) 4 sedx J/ifthen2.c
%edx, 8 (%esp) #include <stdio.h>
28 (%esp) , %edx FIVEESINRN
oedx 4( esp) J_.nta:B:

int b = 25;
%eax, (%esp) if (a++ & --b)
. printf("Then Part\t%d\t%d\n",
pr:Lntf else
L3 printf("Else Part\t%d\t%d\n",
c return 9;




(c.csls)) DO abaw Sl L) )s (IS (sla)Babw @

{

bl b

#include <stdio.h=>
int main()

int a = 1:
int b = @:
if (a-- || b++)
{

printf("THEN: a=%d\tb=%d\n",a , b);
} else

printf("ELSE: a=%d\tb=%d\n",a , b);
return 8;

ahmad@ubuntu:~/Assembly/code/chape6s$ ./ifthen2
THEN: a=0 b=0

ahmad@ubuntu:~/Assembly/code/chape6s |




(c.csls)) DO aluw (sla )b )s ¢3S (sle)Balw
L2

If /ac
THEN I SSEryery %eal Y ke

movl 24 (%esp), %edx

main:

pushl %ebp
movl %esp, %ebp
andl $-16, %esp

subl $32, %esp

movl $1, 28(°oesp)n
n movl $0, 24 (%esp)

cmpl $0, 28 (%esp)
setne %al
subl $1, 28 (%esp)
testb
jne .L2

cmpl $0, 24 (%esp)
setne %al
addl $1, 24 (%esp)
testb

je

movl %edx, 8 (%esp)
movl 28 (%esp), %edx
movl %edx, 4 (%esp)
movl %eax, (%esp)
call printf

jmp .L4

13

movl $.LCl, %eax

%al, $%al

movl 4 (%esp), %edx

movl %edx, 8 (%esp)

AN /0 _ ____ \

"#include <stdio.h>
int main()

movl R

(oL &

movl

int a = 1;
int b = 8;
movl if (a-- || be+)

%al, $%al

call printf("THEN: a=%d\tb=%d\n",a , b);
} else

° IJ:; printf("ELSE: a=%d\tb=%d\n",a , b);

return 8;




/* for.c | A sample C for program */
#include <stdio.h=

(..cals)) VO abuw SanL) ) ()55 (sla)BAaLw E

int main()
{
int i = 8;
int j;
for (i = 0; i < 1000; i++)
{
] =1 %5;
printf("The answer is %d\n", j);
}
return 8;
}

%ebp

%esp, %ebp
$-16, %esp
$32, %esp

Sl b



(..cals)) VO abuw SanL) ) ()55 (sla)BAaLw

movl $0, 28 (%esp)
movl $0, 28 (%esp)
jmp .L2

$999, 28 (%esp)
.L3

S0, %eax

Sl b

28 (%esp) ,
%edx, %eax

$2, %eax

%edx, %eax
%eax, 24 (%esp)
$.LCO, %eax

24 (%esp), %edx

%edx, 4 (%esp)
%eax, (%esp)
printf

$1, 28 (%esp)

/* for.c | A sample C for program */
#include <stdio.h=>

int main()
{
int i = 8;
int j;
for (i =0; i < 1000; i++)
{
j=1#*5;
printf("The answer is %d\n", j);

return ©;




Load Effective Address LEA —

LEA src(mem), dest(req)

Modifies flags: None
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(c.csls)) DO abuw (slab) )s NS slo)Bale =

- zmpl $999, -4 (%ebp)

main:

pushl %ebp

movl 3esp, %ebp
subl $24, %esp

andl $-16, %esp u

movl SO0, %eax
subl %eax, %esp
movl $0, -4 (%ebp)
movl $0, -4 (%ebp)

movl $0, (%esp)
call exit

.Size main, .-main
.section .note.GNU-
stack,”” ,@progbits
.ident “GCC: (GNU)
3.3.2 (Debian)”

jle .L5
jmp .L3

-4 (%ebp) , %edx

$edx, %eax

$2, %eax

$edx, %eax

%eax, -8 (%ebp)
-8 (%ebp) , %eax

seax, 4 (%esp)

$.LCO, (%esp)

printf

-4 (%ebp) , %eax
%eax)

.L2

for (1 =0; i < 1000; i++)

{

j=1#5;
printf("The answer is %d\n", j);
}

Q)*MDLQ QJb) é’@ﬂ_{e‘@/q for/,[/) ) return 0;




(...slsl) DO abww sla b)) )s (IS (slo)Galw E

for:
<condition to evaluate for loop counter value>
jxx forcode; jump to the code of the condition is true
jmp end; jump to the end if the condition is false
forcode:
< for loop code to execute>

<increment for loop counter>

Jjmp for; go back to the start of the For statement

end:
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