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main program

_start:

Y
call functionl1

-
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execution
returns to
main program

functionl:
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)l a5 (subroutine) asGpy) oL sbuw Sjlwsslyy sogub

A313)5¢,0) (;00)8 )Ishs § 83)5 C180L)s (leyislhly caller
:3Q3(,0 0335 QA3 W )3) J9as )

Keyword Stack Cleanup | Parameter Passing

__cdecl caller Pushes parameters on the

C convention stack, in reverse order (right
fo left)

__stdcall callee Pushes parameters on the

Fortran convention stack, in reverse order (right
fo left)

__ fasteall callee Stored in registers. then
pushed on stack

int DubNum(int) attribute ((fastcall));

cuiloclj  Jint  stdeall Dublum(int num) { [k sual studio
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Function parameter 3
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Program Stack

Function parameter 3

Function parameter 2

Function parameter 1

Return Address

Indirect addressing

12(%esp)
8(%esp)
4(%esp)

(%esp)
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Program Stack

Indirect addressing

Function parameter 3 16(%ebp)

Function parameter 2 12(%ebp)

Function parameter 1 8(%ebp)
Return Address 4(%ebp)

Old EBP Value (%ebp) @
. - / ° .
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puUs Yebp I

novl %esp, %ebp KM« prolog—uem

k

Indirect addressing

Function parameter 3 16(%ebp)
Function parameter 2 12(%ebp)
Function parameter 1 8(%ebp)

Return Address

) Old EBP Value
function epilogue

Restore Stack for Procedure Exit
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Indirect addressing

Functi ter3 | 16(%ebp) o
unction parameter
A3 ¢,-8
Function parameter 2 12(%ebp) Y Y
’ 30 @16 skl )se
Function parameter 1 8(%ebp) - .. 'Y
038)3 04d ) slp
Return Address 4(%ebp)
Old EBP Value (%ebp) @
:Local Variable 1 —4(%ebp)
Local Variable 2 -B(%ebp)
@ Local Variable 3 =12(%ebp) -
L o
o+ L

bl b
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functi on:
Indirect addressing p us h I (y@ b p

Function parameter 3 16(%ebp) oV I 0/@ S p ' (y@ b p
Function parameter 2 12(%ebp) S u bl $ 1 2 ] (y@S p
Function parameter 1 8(%ebp) function pr0|og ue

Return Address 4(%ebp)

Old EBP Value (%ebp) @

:Local Variable 1 —4(%ebp)

- .

Local Variable 2 -8(%ebp) Q))‘) O\)ééﬂ a-} .)L!:‘ (,:‘QL?‘ Um

Local Variable 3 ~12(%ebp) @

pushl %ax SIS

oushl  Y%ebx 1538 OiLeladl ag caller ys |95
cal | conpute SR Oy b \‘;

SIS addl $12, %esp
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Program Virtual Memory Area (SALDD LS\)-? 0LAs o) @
ORIt s 1)) laas By
olack bate 0 £oy0 0x8048000
Oxbfffffff guysl G

S)y asls)

oo Josa3 (sadybg o
(SO34C )
Program Cod Cuwl Jalceimuw

and Data

0x8048000

bl b



(...asls)) Lol @36 @) yal)b Jlw)l =—

(gdb) b 1

Breakpoint 1 at 0x8848166: file functestd.s, line 1.

(gdb) r

Starting program: /home/ahmad/Courses/Assembly/chapter7/functest4

, start () at functest4.s:18
nop
(gdb) print $esp
$1 = (void #*) exbffff49e

OBy @819 )3 )y Oigla5 sk a3aS jlshe b esp jlshs ©
S59) 1) Olcllbl sy A& Jolcedwuw «aslBy sl j)
1303¢,0 )5 ATy

0OLe)d ba (slayialh)y sy —
by ewl —
0Llo)d bha slayiel)b —

Jalcalmumw @ byys hans slopéis — o r

bl b
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Program Stack

Environment Variables
Command Line Parameters

Sla)lal)b slae3 a3 aliy (59)
(sBy o0 Jolb) osib o3Gw)d

ouw § asly el ay ySo)lin)
)l sloyel)ly @ (le)50)ln)

)1 39509
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Pointers to Environment Variables

0x00000000

Pointer to Command Line Parameter 3

Pointer to Command Line Parameter 2

Pointer to Command Line Parameter 1

Program Name

@ Number of Parameters

(gdb) print $esp
$2 = (void *) Oxbffff490
(gdb) = /20x @xbffff496

Bxbffff49e:
Bxbffff4ab:

Bxbffff4bo:
Bxbffff4co:
Bxbffff4de:
(gdb) x /s
Bxbffffeoa:

bl b

Bxoeaoeaal
@xbffffe5b
@xbffffedo
Bxbffff740
Bxbffffcesd

Bxbffffeba

@xbffffeba
@xbffffeee
Bxbffffeeb
Bxbffffbel
@xbffffcoa

Bx0poeeeae
Bxbffffe7e
Bxbffff715
@xbffffco7
Bxbffffcab

Bxbffffe3a
Bxbffffego
Bxbffff735
Bxbffffcle
Bxbffffcd2

"/home/ahmad/Courses/Assembly/chapter7/functest4"”




.section .data

out put 1:

.asciz "There are % paraneters:\n"
out put 2:

.asciz "%\n" | oopl:
.section .text pushl %ecx
.globl _start pushl (%bp)
_start: pushl $out put 2
nmovl (%esp), %ecx call printf
pushl %ecx addl $8, %esp
pushl $out put 1 popl %ecx
call printf addl $4, %bp
addl $4, %esp | oop | oopl
popl %ecx pushl $0

movl %e&sp, Yebp call exit

addl $4, %bp

ahmad@ubuntu:~/Courses/Assembly/chapter7$ ./paramtestl 1 2 3 4 5
There are 6 parameters:
./paramtestl




.section .data
out put :
.asciz "The area is: %\n"

.section .bss ahmadi@ubuntu:~/Courses/Assembly/chapter/$ ./paramtes
lcommresult, 4 The area is: 12.566371

section .text ahmad@ubuntu:~/Courses/Assembly/chapter7$ ./paramtest3 1
' ' The area is: 3.141593
' S![ :Ei , ST ahmad@ubuntu:~/Courses/Assembly/chapter7$

nop

finit _ _ 2 . -
pushl  8( %esp) @b jl gl ploic @y 380 sac Sy @0 o)
cal | at oi : - - ) s 1 s
addl $4, Y%esp M50 Ol 1) Asbns g QB0 pleys ba
movl %ax, result

fl dpi

filds result

frul %t (0), %t (0)

frul %t (1), %t (0)

fstpl (%esp)

pushl $out put

call printf

addl $12, %esp
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