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N
o Tipuri de date

page crunch

address Oxofacc7a0 OxkfaccB94

P

> Primitive ( char , int )
int *p; - p stocheaza adresa unei varizbile de tip int .
> Pointer

» Array , Struct

v reprezinta adresa primului element din vector, *v
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page crunch

o

Spatiul de adres3 al unui proces

low address

high addrass
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I reap
[ data segment

- text segment

o

&

a

E

o

d

&

] 12%;
pil

g «char *g = malloc{..)

return 0

"

H

H

£

5

@

a

o

E3

X

LN

o

SO

Laborator 4, Gestiunea Memoriei

3/10



o

page crunch

Pasarea parametrilor pe stiva

stack grows dewnward

caller stack frame

callee stack frame "

old frame pointer

sh 5 push 1 Jmp ret_addr
call ush 0

*.sp

(Illnr-
3 callee  foo
void foslint a, int b, int ¢}{

int prod, i;
prod=1,1= 0;

i infyoid}{
foo(5, 6, 7)
restarn 0;

}

FP,

Hﬁh_g\_‘ ush ebp mov ebp, esp
push maew esp, ebp mov old, ebp

clean stack
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Alocarea

memoriei

» Linux

>

»
>
>

void *malloc(size_t size);

void *calloc(size_t nmemb, size_t size);
void *realloc(void *ptr, size_t size);
void free(void *ptr);

» Windows

| 4

vV vy vYyy

HANDLE HeapCreate(flOptions , dwlinitialSize,
dwMaximumSize);

BOOL HeapDestroy(hHeap);

LPVOID HeapAlloc(hHeap, dwFlags, dwBytes);
HeapReAlloc(hHeap, dwFlags, IpMem, dwBytes);
HeapFree(hHeap, dwFlags, [pMem);
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P _
SO Probleme de lucru cu memoria

» acces invalid

char s[4]; sprintf(s,"%s","so_rulz");

» memory leak
> pierderea referintei la zona de memorie
for(i = 0; i < 10; i++)
a = malloc(16*sizeof (int));
free(a);

» dangling reference
» accesul la o zona de memorie care a fost anterior eliberata
a = malloc(16*sizeof (int));
b = a; free(b);
printf ("%d", alil);

» memoria alocata pentru a a fost eliberata prin intermediul lui b
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page crunch

S

GDB

» fisierele trebuie compilate cu optiunea -g

> se transmite ca argument numele executabilului

gdb

./a.out

» comenzi GDB utile

|

vV vV vV vV VY VY

bt - backtrace

run - rulare

step, next - urmdtoarea instructiune

quit - parasirea depanatorului

set args - stabilirea argumentelor de rulare

disassamble - afiseaza codul masind generat de compilator
info reg - afiseaz3d continutul registrilor

man gdb - pentru mai multe detalii
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PN
ST mcheck, mtrace

» mcheck

» verifica consistenta heap-ului.

» MALLOC_CHECK_=1 ./executabil
» mtrace

> detecteaza memory leak-urile
» mtrace(), muntrace() , pe regiunea inspectats.
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page crunch

valgrind

> suitd de utilitare pentru debugging si profiling

» memcheck, callgrind, helgrind

» memcheck

» valgrind —tool=memcheck ./executabil
> detecteaza

>
>

folosirea de memorie neinitializatd

citire/scriere din/in memorie dup3 ce regiunea respectiva a
fost eliberata

memory leak-uri

citirea/scriere dincolo de sfarsitul zonei alocate

folosirea necorespunzatoare a apelurilor malloc/new si
free/delete

citirea/scrierea pe stivd in zone necorespunzdtoare
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» Spatiu de adresa » accesul invalid
> text > gdb
» .data .rodata .bss » mcheck
> stiva
> heap

» Alocarea memoriei

>
» malloc / calloc / realloc memory leak

» HeapAlloc / HeapReAlloc > valgrind
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» Dezalocarea memoriei

> free
» HeapFree
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