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Memory vs Program

×Memory ?

ÁProgram Quality ...
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Memory management

× C API
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memory area

×text

Á

×data

×stack

×heap

rodata

data /

bss



Copyright by SunYoung Kim <sunyzero (at)  gmail (dot) com>

memory area (con't)

×

int num; bss 

int num = 1; data 

char str[] = "hello world"; data , /

char *p_str = "hello world"; rodata, p_str data

const char str[] = "hello world"; rodata, str data

static int i_val; bss
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stack/heap limit.

×stack (stack_heap.c) 1/3

#define SZ_BUFFER    1024 * 1024

int exhaust_stack(int count)

{

char buffer[SZ_BUFFER]; /* 1 MiB stack */

if (count <= 0) {

printf(">> reach break position, stop recursive function!! \ n");

return 0;

}

sprintf(buffer, ">> exhaust 1MiB stack(addr:%p), will more %d MiB... \ n", 

buffer, count - 1);

printf(buffer);

exhaust_stack(count - 1);

return 0;

}
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stack/heap limit. (con't)

×stack (stack_heap.c) 2/3
int exhaust_heap(int count)

{

char *p_buf;

if (count <= 0) {

printf(">> reach break position, stop recursive function!! \ n");

return 0;

}

p_buf = (char *)malloc(SZ_BUFFER);

if (p_buf == NULL) {

printf(">> ERR: malloc(), count(%d), err(%s) \ n", count, strerror(errno));

return - 1;

}

sprintf(p_buf, ">> exhaust 1MB heap(addr:%p), will more %d MB... \ n", 

p_buf, count - 1);

printf(p_buf);

exhaust_heap(count - 1);

free(p_buf);

return 0;

}
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stack/heap limit. (con't)

×stack (stack_heap.c) 3/3
int main(int argc, char *argv[])

{

int   sz_mem;

sz_mem = atoi(argv[2]);

switch (argv[1][0]) {

case 's':

printf("Will exhaust stack memory to %d MB, call func(%p) \ n", 

sz_mem, exhaust_stack);

exhaust_stack(sz_mem);

break;

case 'h':

printf("Will exhaust heap memory to %d MB, call func(%p) \ n", 

sz_mem, exhaust_heap);

exhaust_heap(sz_mem);

break;

default:

printf("*** UNKNOWN OPTIONS *** \ n");

exit(EXIT_SUCCESS);

}

return 0;

}
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stack/heap limit. (con't)

× : 
$ ./stack_heap s 3

Will exhaust stack memory to 3 MB, call func(0x8048696)

>> exhaust 1MB stack(addr:0xbfd6b018), will more 2 MB...

>> exhaust 1MB stack(addr:0xbfc6aff8), will more 1 MB...

>> exhaust 1MB stack(addr:0xbfb6afd8), will more 0 MB...

>> reach break position, stop recursive function!!

$ ./stack_heap s 20

Will exhaust stack memory to 20 MB, call func(0x8048696)

>> exhaust 1MB stack(addr:0xbf73b4a8), will more 19 MB...

>> exhaust 1MB stack(addr:0xbf63b488), will more 18 MB...

... ...

>> exhaust 1MB stack(addr:0xbee3b388), will more 10 MB...

>> exhaust 1MB stack(addr:0xbed3b368), will more 9 MB...

Segmentation fault

ulimit - a 
stack 



Copyright by SunYoung Kim <sunyzero (at)  gmail (dot) com>

stack/heap limit. (con't)

× : 
$ ./stack_heap h 100

Will exhaust heap memory to 100 MB, call func( 0x8048715 )

>> exhaust 1MB heap(addr:0xb7e85008), will more 99 MB...

>> exhaust 1MB heap(addr:0xb7d84008), will more 98 MB...

... ...

>> exhaust 1MB heap(addr:0xb1c23008), will more 1 MB...

>> exhaust 1MB heap(addr:0xb1b22008), will more 0 MB...

>> reach break position, stop recursive function!!

$ objdump - x stack_heap

... ...

11 .text         000003e4  08048480 08048480  00000480  2**2

CONTENTS, ALLOC, LOAD, READONLY, CODE

... ... VMA
= Virtual Memory

Address
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objdump

×objdump rodata 
$ objdump - s -- section=.rodata stack_heap

stack_heap:     file format elf32 - i386

Contents of section .rodata :

8048880 03000000 01000200 57696c6c 20657868  ........Will exh

8048890 61757374 20737461 636b206d 656d6f72  aust stack memor

80488a0 7920746f 20256420 4d422c20 63616c6c  y to %d MB, call

80488b0 2066756e 63282570 290a0000 57696c6c   func(%p)...Will

80488c0 20657868 61757374 20686561 70206d65   exhaust heap me

80488d0 6d6f7279 20746f20 2564204d 422c2063  mory to %d MB, c

80488e0 616c6c20 66756e63 28257029 0a002a2a  all func(%p)..**

80488f0 2a20554e 4b4e4f57 4e204f50 54494f4e  * UNKNOWN OPTION

8048900 53202a2a 2a000000 55736167 65203a20  S ***...Usage :

8048910 2573203c 737c683e 203c6d65 6d6f7279  %s <s|h> <memory

... ...
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objdump (con't)

×objdump

-x

-d

-D

-s
( )

--section 

-h
.

--[section-]headers 



Copyright by SunYoung Kim <sunyzero (at)  gmail (dot) com>

memory sort/search

× : IEEE std 1003.1 

Álinear search: lsearch(3), lfind(3)

Ábinary search: qsort(3), bsearch(3)

Áhash search: hcreate(3), hsearch(3), hdestroy(3)

Átree search: tsearch(3), tfind(3), twalk(3), tdelete(3)
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binary search

×quick sort

Ábase : 

Ánmemb : 

Ásize : 

Ácompar : 

ÿ 0

ÿ ( )

Å

Å

void qsort(void *base, size_t nmemb, size_t size,

int(*compar)(const void *, const void *));
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binary search

×binary search

Ákey : 

Ábase, nmemb, size, compar qsort 

void *bsearch(const void *key, const void *base, size_t nmemb,

size_t size, int (*compar)(const void *, const void *));
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bin search example

× (b_search.c) 1/4

#define LEN_NAME        22

#define cp_string(A,B)  strncpy(A, B, strlen(B))

typedef struct elem_data {

int     num;

char    name[LEN_NAME];

short   age;

} ELEM_DATA;

int n_elem;

void print_elem(const ELEM_DATA *dest);

int add_elem(ELEM_DATA *dest, int num, const char *name, short age);

int comp_elem_data(const void *s1, const void *s2);



Copyright by SunYoung Kim <sunyzero (at)  gmail (dot) com>

bin search example (con't)

× (b_search.c) 2/4

int main()

{

ELEM_DATA   *p_elem_data, *p_search_elem_data, key_elem_data; 

int          i;

if ((p_elem_data = (ELEM_DATA *) calloc(10, sizeof(ELEM_DATA))) == NULL){

exit(EXIT_FAILURE);

}

/* . qsort . */

add_elem(&p_elem_data[n_elem], 1, "Paul", 42);

add_elem(&p_elem_data[n_elem], 5, "Kate", 33);

add_elem(&p_elem_data[n_elem], 11, "S. Kim", 29);

add_elem(&p_elem_data[n_elem], 32, "T. Mikimoto", 17);

add_elem(&p_elem_data[n_elem], 37, "Ben Smith", 22);

add_elem(&p_elem_data[n_elem], 55, "Risa Anderson", 21);

add_elem(&p_elem_data[n_elem], 27, "David Kim", 32);
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bin search example (con't)

× (b_search.c) 3/4

printf("(*) Before qsort : \ n");

for (i=0; i<n_elem; i++) print_elem(&p_elem_data[i]);

qsort(p_elem_data, n_elem, sizeof(ELEM_DATA), comp_elem_data) ;  /* Quick sort */

printf("(*) After qsort : \ n");

for (i=0; i<n_elem; i++) print_elem(&p_elem_data[i]);

printf("(*) Search for 'S. Kim' : \ n");

memset(&key_elem_data, 0, sizeof(ELEM_DATA));

cp_string(key_elem_data.name, "S. Kim");    /* make key for searching */

p_search_elem_data = (ELEM_DATA *) bsearch(&key_elem_data,

p_elem_data, n_elem, sizeof(ELEM_DATA), comp_elem_data);

if (p_search_elem_data != NULL) {

printf(" - > %dth data : \ n", p_search_elem_data - p_elem_data);

print_elem(p_search_elem_data);

} else {

printf(" \ t[ Fail for search ] \ n");

}

return 0;

}
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bin search example (con't)

× (b_search.c) 4/4

void print_elem(const ELEM_DATA *dest)

{

printf(" \ t[ %02d | % - *s | %02d ] \ n",

dest - >num,sizeof(dest - >name),dest - >name, dest - >age);

}

int add_elem(ELEM_DATA *dest, int num, const char *name, short age)

{

memset(dest, 0, sizeof(ELEM_DATA));

dest - >num = num; strncpy(dest - >name, name, LEN_NAME); dest - >age = age;

n_elem++;

return 0;

}

int comp_elem_data(const void *s1, const void *s2)

{

return (memcmp(((ELEM_DATA *)s1) - >name, ((ELEM_DATA *)s2) - >name,LEN_NAME));

}
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bin search example (con't)

× (b_search.c) 
$ ./b_search

(*) Before qsort :

[ 01 | Paul | 42 ]

[ 05 | Kate | 33 ]

[ 11 | S. Kim | 29 ]

[ 32 | T. Mikimoto | 17 ]

[ 37 | Ben Smith | 22 ]

[ 55 | Risa Anderson | 21 ]

[ 27 | David Kim | 32 ]

(*) After qsort :

[ 37 | Ben Smith | 22 ]

[ 27 | David Kim | 32 ]

[ 05 | Kate | 33 ]

[ 01 | Paul | 42 ]

[ 55 | Risa Anderson | 21 ]

[ 11 | S. Kim | 29 ]

[ 32 | T. Mikimoto | 17 ]

(*) Search for 'S. Kim' :

- > 5th data :

[ 11 | S. Kim | 29 ]

qsort 

.
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bin search: practice

×b_search.c 

Á (age) .

Áage 33 .


