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Inline asembly —
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.section .text
' @ uncti on

%ebp Splpw <90 4 b &0 °0

Tyl Vs, YRl U gy baaby plw G y9d PU)
nmovl 8(%ebp), Yeax ! 4 £ s 9 [

imul | 8(%bp) Ldob ol y iy (T

| mul | 8( %ebp)
novl %bp, %esp

popl Y%ebp cube.o cube.s

ret

Sl )b



# expl2 1.s.section .data
num

.int 8
out put :

.ascil z “cube( %) =%\ n";
.section .text
.globl start
_start-

as -0 expl2 1.0 expl2 1.5 -gs

ld -lc expl2 1.0 cube.o -0 expl2 1 -dynamic-linker /lib/ld-linux.so.2

nop
pushl num
cal | cube
addl $4, %esp cube(8)=512
pushl % eax
pushl num

pushl $out put
call printf

addl $12, %esp
movl $1, %eax
novl $0, %ebx
I nt $0x80




_ 3(6 )y @0 oy =—
.section .text

.type area, @unction
. gl obl area

ar ea:

pushl %bp

movl %esp, %bp

subl $4, %esp

f1dpi

filds 8(%bp)

frul %t (0), %t (0)
frulp %@t (0), %t(1l) as area.s -o area.o -g
fstps -4(%bp)

movl -4(%bp), %ax

movl %bp, %esp

popl %bp

r et

as functest4.s -o functestd4.o -g

1d -dynamic-linker flib/ld-linux.so.2 functest4.o area.o -lc -o functest4

. & . .. - _
Sl L) ,ol)/dc,u/g cdecl )/l,oa:,l C)—bl/g l/o?y/»/l,méo C-x|
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3)08) P35 g @ oxib aldgsl Olsgles
33 Eanlgd
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Qo) )l oslalwl @y )36 WbeS
Jslezs =S j) astaiwl b ¢ Ay C HL) )y asby °
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C 0L » Glawl @lgs j) aslaTwl s)g6 )3 gndy o3l ©
O (C++)

Ob) @ asby NG )3 a5 slas)lgls @ asgl G @
S MG oot I T o)l 3080 Glrewl
0b) @ g dagy Oy @ ol @lgs a5 Awl SllaBs
Ob) @ a5 Lol sasBy )5 § ADL 3B ATBYS (lauwl
5 (3lgals Cunlly Al

OIngs PlEsl a5 (@le3 I PleIe Wlus il @
30381 133 1) 3)133 3909 VO abus H0) ) ap)

@ linux js sl ABBIGS SagS (So03b (BAY (ol )s
30,0 Ol paiis Ci)g0

<o L)



o363 3)g.0 3)1536mw) (S0 W 20 @g3 () Ganb o
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1) C)00 @ A (@30 (shal go)n elGia agub 3l )s ©

>

bl b

Program Stack

Function parameter 3

Function parameter 2

Function parameter 1

Return Address

Old EBP Value

@10 (3oahs -

.cdecl (soun

:30) M lgA

Indirect addressing

16(%ebp)

12(%ebp)

8(%ebp)

4(%ebp)

(%ebp) @ A
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Register Status

EAX Used to hold the output value, but may be modified until the function returns

EBX Used to point to the global offset table; must be preserved

ECX Available for use within the function

EDX Available for use within the function

EBP Used as the base stack pointer by the C program; must be preserved

ESP Used to point to the new stack location within the function; must be
preserved

EDI Used as a local register by the C program; must be preserved

ESI Used as a local register by the C program; must be preserved

ST(0) Used to hold a floating-point output value, but may be modified until the
function returns |

ST(1)-ST(7)  Available for use within the function L

Gy
1\l
=

lo
<rule L)
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.section .text

.type func, @unction

. gl obl func

func: function prologue

pushl % ebp

nmovl %esp, Yebp

subl $12, %esp (o Peis @ b C)go )
pus yedl

pushl %esi

pushl %ebx a3 )31 )1 oslaiw) g0 )

Cunl @)l) gidy g3l pIDGS

<functi on code>

popl “ebXx
popl %esi
popl %edi 5 ""B

function epilogue 2




O Qi) -

o)y @ gec jl aslaswl b 935 J3065 iy @
:3)3 Jac Py Oy @ 0lg3,0

gcc —0 nmai nprog nai nprog. ¢ asnfuncl.s asnfunc?2.s

osaiw) @)0 object file i) plgi0 prinsn ©
3y )

as —o asnfunc.o asnfunc.s
gcc —0 nmi nprog mai nprog.c asnfunc. o

S QO sl e Qo (,00)8 Ol gy ) )y @

S0 salgd yal 6 Joiws O)go @ |,@é

1p
<o b



Ai5¢0 Ol (00)8 )3 0 eleyy Gy @b )
“This is atest message from the asm function\n”

pushl %ebp
movl %esp, %ebp
pushl %ebx

movl $4, %eax

movl $1, %ebx

movl $testdata, %ecx
movl $45, %edx

int $0x80

popl %ebx

movl %ebp, %esp
popl %ebp

ret

<o L)




(cetsld]) | JBb -

/* mainprog.c - An example of calling an assembly function */
#include <stdio.h=
void asmfunc():
int main(){
printf("This is a test.\n");

asmfunc():

printf("Now for the second time.\n"});
asmfunc();

printf("This completes the test.\n"};
return o;

This is a test.
This is a test message from the asm function
Now for the second time.

This is a test message from the asm function
This completes the test.

bl b
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# square.s - An example of a function that returns an integer value
type square, @function
.globl square

square: ~ - .
pushl %ebp .é-!-NO )\3‘“ — 'CPb o
movl %esp, %ebp G89)8 1 1) 0 @)e g Q8L
movl 8(%ebp), %eax A58 Ola
imull %eax, %eax i
movl %ebp, %esp

popl %ebp fest 1 EST.C 5

ret ;

/* inttest.c - An example of returning an integer value */
#include =<stdio.h=

int square(int);

int main(){

int 1 = 2;

int j = square(i);

printf("The square of %d is %d\n", 1, j);

j = square(10);
printf("The square of 18 is %d\n", j);

, return 6; The square of 2 1s 4 "
S The square of 18 1s 166




2313)5)) AT 5y a5 eawgly 20 easlgd(,s

return with
EAX=0x8049628

Sl )b

833jla)3 (sl JBs plgic ay

Program Memory Space

main program code

- call function

e
printf(“®/os\n”, stringvalue);
function code
"\
N\ ret

data string v

0x8048460

C variable references
data string memory
location

0x804848¢

Ox804628

| Memory Locations

p Jis -
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.section .text

type cpuidfunc, @function
.globl cpuidfunc
cpuidfunc:

pushl %ebp

movl %esp, %ebp

pushl %ebx

pushl %edi

movl $0, Y%eax
cpuid

mov| $output, Y%edi
movl %ebx, (%oedi)
movl %edx, 4(%edi)
movl %ecx, 8(%edi)
movl $output, Yoeax

popl %edi
popl %ebx
movl %ebp, %esp
popl %ebp




(cctoD) ® JO =

/* stringtest.c - An example of returning a string value */
#include <stdio.h>
char #*cpuidfunc(void);
int main(){
char *spValue;
spValue = cpuidfunc();
printf("The CPUID is: '%s'\n", spValue);
return 0;

The CPUID is: 'GenuineIntel'’

<rule L)
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.section .text

.type areafunc, @unction
. gl obl areafunc
ar eaf unc:

pushl %ebp

novl %esp, %ebp

f1 dpi
filds 8(%bp)
frul %t (0), %t (0) : - p—
frul 9%t (1), %t (0) & res » 314.159271
novl %ebp, %esp . _, : 7 EREIT
oopl  %ebp 3 = , 12.566371
r et
/* floattest.c - An example of using floating point return values */
#include <stdio.h=
float areafunc(int);
int main(){
int radius = 10;
float result;
result = areafunc({radius);
printf("The result is %f\n", result);

result = areaftunc(2);

printf("The result is %f\n", result);
return 0;: 19

C}



#¥include =<stdio.h=

int greater(int, int); () d = —
int main(){

int 1 = 18;

int j = 20;

int k = greater(i, j);

printf("The larger value is %d\n", k);

return 0;

.section .text
. gl obl greater -
greater: The larger value 1s 20

pushl %ebp -

nmovl %esp, Yebp

movl 8(%ebp), %eax

movl 12( %bp), %ecx

cnpl %ecx, %eax

j ge end

nmovl %ecx, %Yeax
end:

movl %&bp, %esp

popl %bp

r et




C++ ) ol @lgd il aslalm) -—

Colub 3989 b C++ g C ) @0 (lgahyd (sogais
N oastalwl slp )y ROy e O plgl)e
oslatw) extern (so)lg j 3oL C++ )3 C @slgs

#include <iostream=
using namespace std;
extern "C"{

int square(int);

float areafunc(int); he radius squared 1s 100
char *cpuidfunc(void); he area is 314.159
L,t main(){ he CPUID is GenuineIntel
int radius = 18;
int radsquare = square(radius);
cout =< "The radius squared is " << radsquare << endl;
float result:
result = areafunc(radius);
cout << "The area is " << result << endl;
cout << "The CPUID is " << cpuidfunc() << endl;
return 8;
I ++ -0 externtest externtest.cpp square.o areafunc.o cpuidfunc.o

bl b
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by 035 Jbe5 Iy eobject file )l slacqans i) aslaiwl o
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)3 @lE Jae g3l p 0150 @13 )l AlayBS Sy sl b @

sybs poihs Oy @ Guyl SABGES slay)l gog) aslsl js e

functionl object code

Static
:;!Ibl'ﬁf}‘ function? object code
ile i
Compiler Executable Program
functiond object code function2 ohject code

) Main Program object
Main / Code
C Program mainprog.c source code

File

<o L)

f—




Guss) (sBlAGS slasl -

30,8 033w 1) (So0ub )1 Gl slaaslasGS slp linux s
e Jibx.a
35,0 goats 1) BG5S i a siguy g lAGE5 eb x @
300 Bl saldls jyy Olpas Jlac) g slasl slp ar gy @
A315¢,-0 ))0 os3laxw)
A0 83aTw) r yLsll )1 BAGES slayl sl @

ar r |1 bchapl4d.a square. o cpuidfunc.o
areafunc.o greater.o

ar: creating libchapl4.a

gcc -o 1nttest inttest.c
Oblo b




Gauw) (slaIES -
U Jbe wlgic 4 o1y aliba (sloguow ar g,
w0 Glad 1, L Ji6 1 (Jom

ar t libchapl4.a

square.o
cpuidfunc.o
areaftunc.o
greater.o

St ] Ju6 @18 p Gug] SOGET 51 oyl 430

gcc -o inttest inttest.c square.o

-rwxr-xr-x 1 ahmad ahmad{7202)2014-85-16 13:81 inttest

gcc -0 inttest inttest.c libchapl4.a

81 inttest

-rwxr-xr-x 1 ahmad ahmad 2014-85-16 13:

bl b
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System Memory LSL_)_\.)A L} C)':.).\ ')\ = -?l o
g ok G Ly slaailayEs

o L po3As OYo @ aslsl )y e
N ooslaiwl ¢ Gabn  (so4ad
culgd Gibl Ly slaailayEs

/ functl w
< sSel sy linux  gse
: eron Space B (So0Mn ) Lo slaalayG5 .

230N (-0 03(aTw) @
e |ibx.so
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<o b



L3 SBLAYES slay) -

:C\A Ly QQ.T) SBRIBS Gy 193¢0 1) )ows ) aslazwl b
gcc —shared —-o |1 bchapl4. so square.o
cpui df unc. o areafunc.o greater.o

:2315¢,0 goAis ) BlAIGS Jas —L Py oybe )

gcc -o Iinttest -L. -lchapld4 inttest.c

./inttest: error while loading shared libraries: libchapl4.so: cannot open shared object file: No
such file or directory

ubuntu:~/MyData/courses/Asm/92 2/chapl2$ ldd inttest

linux-gate.so.1 => (Bx0O0b4fo00)

libchapl4.so == not found

libc.so.6 == /lib/tls/i686/cmov/1libc.s0.6 (0x00d94000)
/lib/1ld-1inux.s0.2 (OxB839e000)

bl b



15 031 bl gllos AlAIGS Jas §1 30 135 g3 3330339
laoly ) )l S .Cuwl elall LB 8l5As (slosgud @
sCul o ouas (slaypais )l aslalw)

export LD LI BRARY PATH="$LD LI BRARY PATH ."

puntu:~/MyData/courses/Asm/92 2/chapl2s ldd inttest
linux-gate.so.1l => (Bx00259000)
Libchapl4.so (ex@edfdees)

libc.so.6 == /flib/tls/i686/cmov/1libc.s0.6 (BxPB384000)
/lib/1d-1linux.s0.2 (8x083670080)

ahmad@ubuntu:~/MyData/courses/Asm/92 1/chapl4s 3
The square of 2 1s 4

The square of 10 1s 1860

bl b
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Inline Assembly =—

C 0b) @ asby Gy )s 0lg3e0 1) )olws jl aslowl b @
:3)9 ax(B@iw! el Ol)giws ) eadiws G)go @
asm ( “assenbly code” );

A3)13 )18 Glaw] Olygduwes T T (39 )3 I Oy e
Sobe,e ostatwl \N’ 13515 )1 OlygTws ou —

)3 o §1 Jad tab y351)5 ) aslaiw] a)ybelS A ) —
Ol ¢, 1))

a“ »”»n

asm ( “novl $1, %ax\n\tnovl $0, %bx\n\tint $0x80" ) ; f@

asnm “nmovl $1, %eax\n\t”
“movl $0, %ebx\n\t”

“int $0x80” );

Srublo b



(...as)s)) Inline Assembly -—

#include <stdio.h>

int main()

{

<o L)

int a = 10;
int b = 20;

int result;

result = a * b;

asm ( "nop" );

printf("The result is %d\n",result);
return 0;




(...a8)s)) Inline Assembly

mal n:
pushl
nov|
andl
subl
nov|
nov|
nov|
| mul |

Yebp
Yesp,
$-16, %esp

$32, %esp

$10, 28(%esp)
$20, 24(%esp)
28( Y%esp), Yeax
24( Y%esp), Y%ea

Y%ebp

# 10 "asntest.c"
nop

# 0 "" 2
#NO_APP

.Sl ze nal n,
.1 dent

$. LCO, %eax
20( Y%esp), Y%edx
Yedx, 4(%esp)
Yeax, (%esp)
printf

$0, % ax

Cuw a3ub 33303 )05 buwgd a5 (A

.-main
"GCC. (Ubuntu

4. 4. 3- 4ubunt u5) 4.4. 3"
.section
. hot e. GNUst ack, "", @r og

bits




Sl slapeis )l oslalwl =—

C ob) @ oad Ay awl slaasly )s ®
1 03B eI « Sl slapeior ) oo

Sl )b

:30.03 ax3@3w) I Hb)

#include <stdio.h=

int a = 10; .
int b = 20; Olaabl 9lg3¢0 o (I O
int result; ) oslatw) js ()13 a5 Cubls
int main(){ S0 snlgh) OB ol

asm ( "pusha\nmyt"
"movl a, Zeapin\t"
"movl b, Zeldx\n\t"
"imull %elx, %eax\n\t"
"movl %dfax, resultynmit"®
"popa"y;
printf("the answer is %d\n", result);
return o;




.file "gl obaltest.c"
.globl a
. dat a

.conn1re§ﬁ1t,4,4

.section .rodata

. LCO:

.string "the answer is %\ n"
.text

. gl obl main

.type main, @unction

AT A WL adAaTial
mai n:
pushl %ebp
novl %esp, %ebp
andl $-16, %esp
#APP I
# 9 "globaltest.c" 1
pusha i
novl a, %eax l
novl b, %ebx ]
i mul | %bx, %ax ]
movl %eax, result I
popa 1
# 0 "" 2 I
nﬁVT-TesGTt, Yedx
novl $.LCO, %eax
novl %edx, 4(%esp)
novl %eax, (%esp)
call printf
movl $0, %eax
| eave
r et




0005 buwgs (sjlwaiagy =—

swby $9) RbS)wayy G5 Swl pSes e
(31081)8 15y a5 (la@G i s Elad) 3 Ay
)00 Ols)os A5 (Rlopeis o GBI GSlTn oadlosnd
AP  Rlbals PG g MpSped ) eslatw)
(> Jocz)lygims

) )5 ¥y bSHwaiagy oIl asly pIng @dlgs (o5 ©
10305 200 a5 G bolpb ol ) S50 Olya

«‘c:@j.wlff/u'»(u l) &>

s aslatwl s)g8 «volatile» (sasls bolypn Lp\ )y @

asm volatile ( “assenbly code” :

<o L)



loyylaals ybw -

030181 sy B)bbsl5 sass § § s)lgs S ) @
3)08) 00a Ay @ Ghew! sladec)l)giws

«__asm__» ) b5 N ) £30M (-0
A339¢,0 os3ldiw)

asm volatile ( “pushla\n\t”

:r_mvl 5,_ E/éaX\ n\t”
novl b, %bx\n\t”
“T'mul | %ebx, % ax\n\t”

“movl %eax, result\n\t”
Hpopa” )

=0 oGl € __asm» jvisual studio »

bl b



Extended ASM format bw (Sb().\fb -

L s Ml O Lhawl SssS )5 asdlbsl e
Q81 20 JBs plgic ay «Cuwl slyas (IBCLL
slaneis @ plgips i3 G g iS5 es Ol sgy
8)bs (5)33 (5503 9) 3 ) ALl )T (Sl
13010 (,0

asm ( “assembly code” :output location : input operands : changed registers) ;

:3)15 3080 CLawwd )lgn a0 3l ) °
Aol 35 —
530)9 Sloaksla g Lol Cuny) —
20)d Sloabsls g Lol Gy —
B0 S Slacby Cuny) —

Srublo b



(2(,00)8 § lB(539)9 03)5 pods -

OB ) m\cpc,—o 93 ) (B(,80)8 g B¢539) 2040 3l )s @

OB 03 L g sl (slaila
“constralnt”(varlable)

C 00) @ aslby slaneis i) (3 variable Db )b )s ©
)
o (bS5 )3 20 peis Pl 850 godms constraint e
s1p) soib JBTis (0S5 @ 230 b g (loes39)g s1y) 31y
(lo,00)d
Gl J5H5 Gy gudy gul -

Ao a3aiwl + 0 = )1 00 \¥SHE 331 i) o 89)s Slp —
)3 aslatwl 3)0.8 (,80)8 Jlw)l sy 35 a5 Als $lp o)

Oy Iy @a 9 ON198 sy es a5 (U 51y (093 § 3O TER
5010 23(aTw] F E:b
Wy

<o L)
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(2(,00)8 § lB(539)9 03)5 pods -

Use the %eax, %ax, or %al registers.

Use the %ebx, %bx, or %bl registers.

Use the %ecx, %cx, or %cl registers.

Use the %edx, %dx, or $dl registers.

Use the %esi or %si registers.

Use the %edi or %di registers.

Use any available general-purpose register.

Use either the %eax, %ebx, %ecx, or %edx register.

Use the %eax and the %edx registers for a 64-bit value.

Use a floating-point register.

Use the first (top) floating-point register.

Use the second floating-point register.

Use the variable’s memory location.

Use an immediate integer value.

Use an immediate integer value with a known value.
Use any register or memory location available.

bl b




Y-

L)

/* regtestl.c - An example of using registe
#include <stdio.h=

b3 3 aslaTiw)

mai n:

int main(){ pushl %ebp

int datal = 10;

int dataz = 280, movl Y%esp, %ebp

int result: andl $-16, %esp

subl $32, %esp

asm ("imull %%edx, %%ecx\n\t" movl $10, 28( (J/@sp)
'.'mﬁfl”‘!aﬂaecx, %%eax" novl $20, 24(%sp)
: "=a"(result) 0 0
. "d"(datal), "c"(data2)); movl 28(%sp), %eax

nmovl 24(%esp), %ecx
printT("The result is %d\n", result); [Neco\VARNZY-DORN'Y Yo )¢
return @; #APP
# 10 "regtestl.c" 1
| mul | %edx, %ecx
nmovl %ecx, %eax
# 0 "" 2
#NO APP 5
nmovl %eax, 20(%esp) :

ahmad@ubuntu:~/Courses/Assembly/chapter9s ./regtestl

i The result is 20886




/* regtestl.l.c - An example of NiiNgk
#include =stdio.h= pushl
int main(){ mov|
int datal = 16; and|
int dataz = 20; subl
asm ("imull %%edx, Z%eax\n\t' nov|
: "+a"(datal) mov|
- "d"(data2)); mov|

1 1 nmov|
printf("The datatl= is %d\n" SN

(c.. L)l 303 §) o3aTw)

Y%ebp

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

$10, 28(%esp)
$20, 24(%esp)
24( Y%esp), Yedx
28( Y%esp), Yeax

return 0; # 6 "regtestl.1l.c" 1

| mul |

# 0 "" 2
#NO APP
nov|
nov|
novl
nov|
Sunlo L) mov|

Yedx, %eax

Yeax, 28(%esp)
$.LCO, %ax
28( Y%esp), Yedx
Yedx, 4(%esp)
Yeax, (%esp)



Placeholders =-—

S 0old (RS )3 1) lassg)g s JBs )
A5 (LD ) @23 aslawl o) )l g @ash
@ 3300 OLB) YolLelS bungs Bs3g)g eaalgds

(ORS00 JAL 1) (524D

asm (“assenbly code” bl %4, %2
“=r”(result) nDVI O/Q?, %0
“r”(datal), “r”(data2));

datal ju&is ay 260 G result peis @ asls! )
s Olg3e %2 b data2 pele w g%l b ©
by 38|

W= cJac] (0¥ ) A0 10 bl D rpin) o ndiots Sl oy CHpirrs S CH

) €l
<o L)



{

#include <stdio.h=

int main()

int datal =
int dataz =
int result:

18 :
20

asm ("imull %1, %2\n\t"
"movl %2, %B0"
"=r"({result)

printf("The result is %d\n", resu

return ©;

“r"(datal), "r"(dataz2)):

Jis -

510, -4(%ebp)
20, -8(%alp)
-4 (%ebp), %edx
-8 (%ebp) ., %eax

imull %edx, %eax
movl %eax, %eax

movl
movl
movl
movl
$APP
$M0O_AFPP

mowvl

teax, -12(%esbp)

nmovl 28( %esp), Yeax
movl 24( %esp), Yedx

#APP

# 10 "regtest2.c" 1

I mul | %ax,
nmovl %edx,

# 0 "" 2
#NO_APP
nmov| %eax,

./regtest2

%edx

Oeax

20( %esp)
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novl 28(%esp), %edx

#include <stdio.h= movl  24(%sp), Y%eax
#APP
int main() # 9 "regtest3.c" 1
{ | mul | %&dx, %eax
int datal = 10; # 0 "" 2

int dataz 20; #NO APP

. nmovl  %eax,
asm ("imull %1, =0"

- "=r"(dataz2)
- “r“{datall, nﬂn{datazl]:

printf("The result is %d\n", data2);
return O;

}

Sl L)
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|94 name] ” const rai nt” (vari abl e) |

movl  28(%sp), Yedx

movl  24(%sp), %eax
#APP
#include <stdio.h> # 9 "alttest.c" 1
I mul | %dx, %eax
int main() # 0 "" 2
t ¢ datal - 16 #NO APP
int datal = ; 0 0
int data2 = 20 nov| yeax, 24(%esp)
asm ("imull %[valuel], %[valuez]"
: [value2] "=r"(data2)
: [valuel] "r"(datal), "@"(data2));
printf("The result is %d\n", data2);
return 0;
}

<o L)
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#include <stdio.h=

int main()

{
int datal = 16;

int result = 28;

asm ("addl %1, %O"
"=d" (result)
"c"(datal), "8"(result)
"Zecx", "%edx");

printf("The result is %d\n", result);
return 0;

ahmad@ubuntu:~/Courses/Assembly/chapter9$ gcc badregtest.c -5

badregtest.c: In function ‘main’:

badregtest.c:9: error: can't find a register in class ‘DREG’ while reloading ‘asm’
badregtest.c:9: error: ‘asm’ operand has impossible constraints

o35 > k6 2y 3 C 59y CS s« pivguns CS s i p
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#include <stdio.h=

int main()

{
int datal = 18;
int result = 20;

asm ("movl %1, %Zeax\n\t"
"addl %%eax, %0"

: "=r"(result)
: "r"(datal), "@"(result) nov|l $10, 28(%esp)
2 "%eax"); mov| $20, 24(%sp)

printf("The result is %d\n", result); mov 28( %esp), Y%ecx
return 0: nov| 24(%esp), Yeax

nov | Oeax, Yedx

#APP

# 9 "changedtest.c" 1
nmovl %ecx, %eax
addl %ax, %edx

# 0 "" 2

#NO_APP
nov| Y%edx, 24(%esp)
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pushl  %ebp

mov| Yesp, %ebp
andl| $- 16, %esp
subl $32, %esp

nov| $20, 28(%esp)
mov| $5, 24(%sp)
int main() nmov| 28(%esp), Yeax
{ #APP

int dividend = 20; # 10 "nentest.c" 1

#include <stdio.h=

int divisor = 5: di vb 24(%esp)
int regu'[_t; nmovl %eax, ZO(W@SD)
# 0 "" 2
asm("divb %2\n\t" #NO_APP
"movl %%eax, %0
= "=m"{result)
: "a"(dividend), "m"(divisor));

printf("The result is %d\n", result);
return ©;
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#include <stdio.h>

int main()

i
float angle = 98;

float radian, cosine, sine;

radian = angle / 180 * 3.14159;

asm("fsincos"
:"=t"({cosine), "=u"(sine)
:"8" {radian));

printf("The cosine is %7, an@ RS 44( Y%esp)

return 6; #APP
# 11 "sincostest.c" 1
f si ncos
# 0 "" 2
#NO_APP

fstps 68(%esp)
fstps 64(%sp)

flds 64(%sp)
flds 68(%esp) K9
fxch 9%t (1)




#include <stdio.h=

int main()

{
int radius = 10;
float area;

asm("fild %1\n\t"
"fimul %1ym\t"
"fldpiyn\t"
"fmul %%st(l), %%st(e)"
: "=t"(area)
:"m" (radius)
r "%st(1)");

nmov| $10, 28(%esp)

#APP
# 9 "areatest.c" 1
fild 28(%esp)
finmul 28(%sp)
f1 dpi
frul %t (1), %t (0)
# 0 "" 2
#NO_APP
fstps 24(%esp)
flds 24(%esp)

printf("The result i1s %f\n", area);

return 0;

}

Sl b




#include <stdio.h>

int main()

{
int a = 18;
int b = 28;
int result;

asm("cmp %1, %2\n\t"
"jge greater\n\t"
"movl %1, %O\nm\t"
"jmp end\n"
"greater:\n\t"
"movl %2, %O\n"
"end:"
:"=r"(result)
2'r*(a), "r'(b));

printf("The larger value is %d\n", result);

return 0;

ooy

sla)gws ) aslaiwl

#APP
# 10 "jnptest.c" 1
cnp %ax, %edx
j ge greater
movl %eax, %eax
j mp end
greater:
movl %edx, %eax
end:
# 0 "" 2
#NO_APP

nov| Yeax, 20(%esp)

nov| $. LCO, %eax

95 03} ebly alibls el HlnSy CrLamd g3 eanlgay a5 ¢,I)gw0 )
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movl  28(%esp), Y%eax
movl  24(%sp), %edx
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#APP

# 10 "jnptest2.c" 1
cnp %eax, %edx

int main() I

[ novl %ax, %eax

int a = 18; jmp 1f

int b = 20; 0:

int result; movl %edx, %eax

1:

# 0 "" 2

#include <stdio.h=

asm("cmp %1, %H2\n\t"

"jge Bf\n\t"

"movl %1, %O\n\t" #NO_APP

“imp 1f\n" nov| Y%eax, 20(%esp)
a Y 1A novl|

"movl %2, %O\n"

Ill:ll

:"=r"(result)

:"r*(a), "r"(b));

printf("The larger value is %d\n"
return 0;

}
bl L
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J* cpuid.c */ #APP
#include <stdio.h= #6 "cpuid.c" 1
mov $0, %eax
int main(){ cpuid
char output[13]; lea 31(%esp), %edi

asmi( “mm.rIEEI, TFEeax\n\t" mov %ebx, (%edi)
"cpuidyn\t" mov %edx, 4(%edi)
"lea %[outstr], %%edi\n\t" mov %ecx, 8(%edi)
"mov %%ebx, (%%edi)\n\t"

"mov %%edx, 4(%%edi)\n\t" 40" D
"mov %%ecx, B(%%edi)\nm\t"
: [outstr]"=m" (output) O

s "%eax", "%ebx", "%ecx", "kedx", "%edi");
output[13]="%\0";

printf("%s\n", output);
return @;

Sl L)
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#defi ne NAME expression

#defi ne MAX VALUE 1024

#defi ne NAME(I nput val ues, output value) (function)

#define SUMa, b, result) ((result) = (a) + (b))

<o L)
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#include =stdio.h> i suERGIE
{
#define SUM(a, b, 1 int datal = 5, dataz = 10;
({resul int result;
float fdatal = 5.8, fdataz = 10.8;

int main() float fresult;
{
int datal = 5, ¢ ((result) = (datal) + (dataz));
int result; printf("The result is %d\n", result);
float fdatal = & ((result) = (1) + (1));
float fresult; printf("The result is %d\n", result);
((fresult) = (fdatal) + (fdata2));
SINGE Y ERey  ~ printf("The floating result is %f\n", fresult);
printf("The resy ((result) = (fdatal) + (fdataz));
SR printf("The mixed result is %d\n", result);
printf("The res jERESISYIINCE
SuM(fdatal, fdatl
printf("“The floating result is %f\n", fresult);
SUM(fdatal, fdataz2, result);
printf("The mixed result is %d\n", result);
return ©;
} 00

QM D)
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#defi ne GREATER(a, b, result) ({ \
asm(“cnp %, %2\ n\t” \
“1ge Of\n\t” \
“movl 9%, %O\ n\t” \
“ITmp 1f\n “ \
“O:\n\t” \
“nmovl 92, %O\ n “
“1.7 0\
"Zr"(result) \

ri(a), "r'(b)); })




#include <stdio.h=>

#define GREATER(a, b, result)
asm("cmp %1, %2\n\t" \
“jge ar\n\t® N

"movl %1, SB\n\t" \

"imp 1T\n\t" \
":\n\t"

"movl %2, %O\n\t" \
||1:|| "";

"=r"{result) \
s*r*{a), *r“(b}): }

({ \

int main()

{

int datal
int dataz
int result;

18:
208;

GREATER(datal, data2, result);
printf("a = %d, b = %d
datal = 30;

GREATER(datal, data2, result);
1 "8 = %d, b = %d

<o L)

result:

result:

9)30s )l aslaiw) =—

zd\n", datal, data2, result);

datal, dataz
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