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x86 Assembly Language--Subroutines

CMSC 313
Sections 01, 02

Stack Instructions

Stack Instructions

* PUSH op

— the stack pointer ESP is decremented by the size
of the operand

— the operand is copied to [ESP]
« POP op
— the reverse of PUSH
— [ESP] is copied to the destination operand
— ESP is incremented by the size of the operand




Stack Instructions

* Where is the stack?
— The stack has its own section
— Linux processes wake up with ESP initialized
properly
— The stack grows “upward” — toward smaller
addresses
— Memory available to the stack set using ‘limit’
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PUSH—Push Word or Doubleword Onto the Stack
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PUSH—Push Werd or Doubleward Onto the Stack (Cantinued)
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POP—Pop a Value from the Stack
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popqap  Value from the Stack (Continued)
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POP—Pop a Value from the Stack (Continued)
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Subroutine Instructions
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Subroutine Instructions

CALL label
— Used to call a subroutine
— PUSHes the instruction pointer (EIP) on the stack
— jump to the label
— does NOTHING else
« RET
— reverse of CALL
— POPs the instruction pointer (EIP) off the stack
— execution proceeds from the instruction after the CALL
instruction
* Parameters?
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CALL—Call Procedure
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CALL—Call Procedure (Continued)
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CALL—Call Procedure (Continued)
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RET—Return from Procedure
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RET—Return from Procedure (Continued)
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RET—Return from Procedure (Continued)
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; File: subroutine.asm

} example of subroutines in assembly languags.

Sdofine STOOUT 1

#define SYSCALL_EXIT 1

Sdefine SYSCALLVRITE 4
SECTION .data

magli  db "Hallo World", 10, 0

; initialized data section

5 C-style \0 tem. string

magz:  db vGood-bye, blus sky", 10, 0

szcozoN . text
global

Cotare

_start: nop

potart
mov  eax, megl
call  print
mov  eax, meg?
eall  print

; final exit

pexit: mov  eax, SYSCALL EXIT
mov  cbx, O
int  oeoR
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Goda saction
Let loader see entey point

Entry point.
; address for gdb

5 print first string

+ print second string

7 exit function
oxit cods, d=nomal
7 ask kernel to take over




subroutine print
wites null-terminated string with adiress in sax

print:

; £32d \0 character and count length of string

mov  adi, eax ; use adi as index

v eax, 0 § initialize count

count: mp  [edil, byts O 7 nald chaz?

3o and_count.

ine  edx ; update dndox & count

-

Jm  short comnt
ena_count.

; make syscall to write
edx already has length of atring

mov  eck, eax Brg3: adde of message
mav  amx, SYSCALL WRITE § write funation

mov b, sEDOVE § Begi: file descriptor
int  oson 5 ask kernel to write
zet
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Linux3t gib a.out
@y gdb 19991004
Copyzight 1998 Pree Software Foundation, Inc.

(gab) disas *patart
Dunp of assembler cods for function patart:

- mov  beax,0x80450c0
0x8048086 <pstartes>: call  0xB04R0a1 <print>
0x804808b <pstarts10>: mov  Seax,0x804000d
0x0048090 <pstart+15>: call O0x80400al <primt>

x: mov  Seax,0xl
0x3048098 <pexdtsS>:  mov  bebx,0x0
0x904909¢ <paxits10>: int  Ox80

aup

(gdb} brask *pstart
Breakpoint 1 at 0x8048081
(gab) Break 4

Broakpoint 2 at 0x80480al

(gab) run
Starting progrmm: /afs/ushe.edu/users/c/h/chang/home] nen/ sus/n. out

Breakpoint 1, 0x8048081 in pstart ()

Breakpoint 2, 0x80480al in prine ()

(adb) x/1wx seep
OxTEEEEbRe: | 0x0804808h
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(gab) cont.
Contining.

Broakpoint 2, 0x80480a1 in print ()

100 1@ a5

108 110 117 w201

o “\e00"
tgam) -

oxTEEEEDAC ox08048055

(ge) cont
Cont inuing

Good-bye, blus sky
Program sxited normally.

(gdb) quit.
Linuxs exit
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5 Pile: recursive.asm

i exarple of subroutines in assembly language.

8define smoouT 1
Sdefine SYsCALL EXIT 1
bdefine SYSCALLWRITE 4

secoron .data : initialized data section
gl: b "Helle World", 10, 0 : Gestyle \0 terminated
string
magz: @b 10, 'Good-bye, blue sky", 10, 0
char: @b 0, 0 5 single char followed by \C
sECTION . toxt 5 Gods section.
global start + let loadex see entry point
_stazt: nop 7 Entry point.
Betart: § address for gab
mov  eax, msgl 5 print fizst string
call  print
mov ol 15"
call  recurse
mov  ean, mex 5 print socond string
call  print
; Final exit
sax, syscauL_mATR ; exit function
Py 7 exit code, o=nommal
o8oh, } ask kernel to take over
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i A recursive subroutine

! counts down o 0"

i paramater stored in register al

don't go below 10'

320
zet 5 g0 back

reont: push  ax ; sava a1
dee a1 ! param for recuzsive eall
call  recurse reeursively count down

ax ; rastore count

mov  [char], a1 7 prapare string for printis
mov  eax, ehar pazam for print subrout.
call  print
zet

5 subroutine print

urites null-terminated string with address in sax

print:
; £ind \0 character and count length of string
mov  edi, eax ; use edi as index
mov  edw. 0 ? initialize count

cownt: amp  [edi], Byte O 5 mull char?
Je  end_count
ine  cdx update index & count
ine  eai
Jm  ehort count

ond_count:
; make syseall to vrite
! odx already has length of string
mov  ecx, eax ; Arg3: addx of message

eax, sTSCALL WRITE write fnceion
mov x i Argl: £ile descriptor
fnt  oson | ask kernel to write
et
23 ; end of subrout

Linux3% nasm £ elf recurse.asm




