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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
— Memory available to the stack set using ‘limit’

— New items are added to the stack from higher to
lower memory addresses
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“Stack-Speak”

» Two alternative ways to talk about the stack:

— Some people visualize memory with addresses
increasing as you move from top to bottom (of the
paper or board); they say:

“The stack grows ‘upwards’, towards smaller
addresses” (fits the “stack of plates” metaphor)

— Others visualize memory with addresses increasing
as you move up the board, so they say:

“The stack grows ‘downwards’, toward lower
addresses”
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PUSH-—Push Word or Doubleword Onto the Stack
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PUSH—Push Word or Doubleword Onta the Stack (Continued)
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POP—Pop a Value from the Stack
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POP—Pop a 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 Procedurs Continued)
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RET—Return from Procedure
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RET—Return from Procedure (Continued)
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RET—Retur from Procedure (Continued)
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subroutine . asm

i exarple of subroutines in assembly language.

adefine

bdefine

_stazt
petart

smoour 1
syscaun g 1
SYSCALLWRITE 4

secoron .data

@ "Halle world®, 10, 0

: initialized data section

: Catyle \0 tem. sering

b "Good-bys, blus skyn, 10, O
SECTTON . text 5 Coda saction.
gloval st 7 let loader ses entry poin
nop. 5 Entry point.
} adaress for gan
mov  emx, megl 5 print first string
call  print
mov  emx, msgz 5 print second string
call  print
; final exit
wov  cax, SISCALL EATT ; extt function
mov  ebx, 0 5
int  omon :
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; subroutine print
? weites null-temminated string with address in sax
print:
; £32d \0 character and count length of string
mov  adi, eax ; use adi as index
mov  edx, 0 § initialize count
count: mp  [edil, byt 0 7 oald chaz?
3o and_count.
ine ; update dndox & count
ine et
Jm  short comnt
ena_count.
; make syscall to write
} adx alresdy has length of atring
mov  eck, eax + Arg3: aaar of message
mov  emx, SYSCALL WRITE § write funation
mov b, sEDOVE § Begi: file descriptor
int  oson 5 ask kernel to write
zet
; end of subroutine
20
Linux3® gdb a.out
ONU gdb 19991004
Copyright 1998 Pres Software Foundation, Inc
(gab) disas *pstact
Dump of assembler code for function patart:
0x8048081 <pstart>:  mov  Seax,0x8049020
0x8048086 <pstaztss>:  call  Ox80480x1 <print>
0x004808b <pstarts10>: mov  feax,0x80490cd
0x8048090 <pstart+15>: call Ox80480al <print>
0x9048095 <pe» mov  Saax,0xl
0x804809a <pexites>. sebx, 0x0
0x804800¢ <pexits10>: int  0x80
@ of assembler dump
(gdb) bresk +patart
Brcakpoint 1 at 0xe04€0EL
(gab} broak 1
Breakpoint 2 at 0x80480a1
(gan) run
Starting program: /afs/umbc.edu/users/c/h/chang/home/asm/sub/a.out
Broakpoint 1, 0x8048081 in pstart ()
(gab) print/x Sesp
51 = oxreeeena
(gd) cont
Contiming.
Breakpoint 2, 0x80480al in print ()
(gab) print/x Sesp
52 = oxreesenec
tgab) x/Lux Sosp
OxTeEEEbRe: | 0x0804R08B
21




(gab) cont.
Continuing.
Hello world

Breakpoint 2, 0x80480al in print ()

71 e 111 e
PP

107 % 121 vy

Program exited normally.

(o) quit
Limx3t exit
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111 o0 100 var a5 ¢
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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
megl:  db “Hello World", 10, 0

string

magz:  db 10, "Good-bye, blus sky", 10,

char: @b 0, 0

SECTION . taxt
global start
_stazt: nop
Betart:
mov  eax, msgl
call  print
mov ol 15"
call  recurse
mov  ean, mex
call  print
; Final exit
mov  cax, SYsCALL EXIT
mov  ebx, O
int  ogoh

23

initialized data section

G-style \0 terminated

single char followed by \C

Goda saction.
lat loader see entsy point

Entzy point.
§ addres:

for gab

print £irst string

print second string

it function
t code, O=nozmal
ask kernel to take over

i A recursive subroutine
7 counts down to 10!
} parameter stored in register al

ae
ot

zcont: push
call
rop

call
et

al, o

[ohaz], a1
aax, char
prine

; Subroutine print

7 writes

print.

i e
P

don't go below 10
9o Back

save a1
param for recursive call
recursively count down
restore count

repaze string for printi
zam for print subrout.

11-terminated string with address in eax

¢ £ind \0 chazacter and count length of string

; maks

edi, eax
s 0

ledil, byts ©
end_count:
cax

pery
shozt count

syseall to write

ae index
snitinlize count

aull chaz?

update index & count

! edx alzeady has length of string

mov  eax, SYSCALL WRITE
mov  eb, sToOUT
int  080h

24 ; end of subroutine

Linux3® nasm -£ elf recurse.asm

; Arg3: addr of messags

write function
Argl: £ile descriptor
sk kemmal to write




