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s
k Intel IA-32
i

(Linux)

assembler source for computing the factorial function.

# The code is based on MIPS code from pages A-26 and A-27 of Patterson &

# Hennessy.
i

i#
.text
.align
.globl
main:
pushl
movl

pushl

call

addl
#

pushl

pushl

call

addl
#

popl

ret

#
.data
.L.CO:

.string

#
#

## The factorial

#
# ie fact(n)
#
text
.align
.globl
fact:
pushl
movl
#
cmpl
jg
movl
jmp
#
L2
movl
subl
pushl
call
addl
#
imull
#
Ll
popl
ret

# It computes fact(10).

4
main

%$ebp
$esp, $ebp

$10
fact
$4, $esp

Feax
$.LCO
printf
$8, %$esp

%ebp

"The factorial of

function itself

4
fact

%$ebp
$esp, $ebp

$0,
.L2
$1, $eax
L1

8 (%ebp)

8 (%ebp) , $eax
$1, $eax

Feax

fact

$4, %esp

8 (%ebp) , seax

%$ebp

+H 3 I3+ 3+ H#

H* 3FF H* 3 FHH

$

3 3 FH I % W HH H# 3

H 3 +*

wes5zofpoble Foct s

Save old frame pointer
Establish new frame pointer

Put argument (10) on stack
Call factorial function
Remove argument from stack

Return value from fact pushed to be arg 2
Push format string to be arg 1

Call the printf function

Remove arguments from stack

Restore frame pointer
Return to caller

10 is %d\n"

.globl also allows gdb to see label

Save o0ld frame pointer
Establish new frame pointer

Test n against O
Branch if n > 0

Return 1

Jump to code to return

Get n

Compute (n - 1)

Push it to pass as argument
Recursive call

Remove argument

Compute n * fact(n - 1)
Result is in %eax

Restore frame pointer
Return to caller



@

# Intel IA-32 (Linux) assembler source for computing the factorial function.
#

# The code is based on MIPS code from pages A-26 and A-27 of Patterson &

# Hennessy.
; ot (T Rk | ol

¥ It computes fact(10).

g 13 s d (““

tExt ‘ /
.align 4 I:Q‘ILGQB )
.globl @ /

pushl  %ebp ¥ Save old frame pointer
movl  %esp, %ebp # Establish new frame pointer

#
pushl  §$10 # Put arqument (10) on stack
call  fact ¥ Call factorial function

—= addl  $4,%esp # Remove argument from stack

#
pushl  %eax # Return value from fact pushed to be arg 2
pushl ~ §$.LCO # Push format string to be arg 1
call  printf # Call the printf function
addl  $8,%esp # Remove arguments from stack

# —
popl  %ebp # Restore frame pointer
ret # Return to caller

¥
.data

LCO:
.string "The factorial of 10 is %d\n"




¥

# The factorial function itself
¥

# ie fact(n)

#

.fext
.align 4
.globl fact

fact:

e ——

pushl  %ebp
movl  %esp,%ebp

¥
cmpl  $0, 8(%ebp)
ig L2
movl  §1,%eax
jmp A

¥

L2:
movl  8(%ebp),%eax
subl  §1,%eax
pushl  %eax
call  fact

—saddl  $4,%esp
¥

imll  8(%ebp),%eax

# .globl also allows gdb to see label

# Save old frame pointer
 Establish new frame pointer

§ Test n against 0 EFLAGS
¥ Branch if n> 0

# Return 1

# Jump to code to return

¥ Get n

 Compute (n - 1)

# Push it to pass as argument
# Recursive call

# Remove argument

# Compute n * fact(n - 1)
# Result is in %eax

# Restore frame pointer
# Return to caller

([



