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Abstract User calls of the malloc function in the linux system is an indirect process of brk function, which the realization
in the kernel is sys_brk function. We discusses the details of the memory management and allocation in the 2.6.11 version of
linux kernel, focusing on an analysis of sys_brk function, and provides the two main flow chart of do_munmap and do_brk.
Sys_brk function can be used to allocate space, that is, push up the border at the bottom of the dynamic allocation area , but
also can be used to release memory, that is, return the space. As Code is also generally divided into two parts, this paper
analyses the calls of related functions and processes in detail.
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struct vm_area_struct* mmap_cache;//last find vma result
pgd_t * pgd;

atomic_t mm_users; //how many users with user space
atomic_t mm_count; //how many refs to mm_struct
struct rw_semaphore mmap_sem; //read/write semaphore
unsigned long start_code,end_code,start_data,end_data;
unsigned long start_brk,brk,start_stack;

unsigned long arg_start,arg_end,env_start,env_end;
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struct vm_area_struct
{
struct mm_struct * vm_mm;
unsigned long vm_start;
unsigned long vm_end;
struct vm_area_struct * vm_next;
pgprot_t vm_page_prot;
unsigned long vm_flags;
struct rb_node vm_rb;
union {
struct {
struct list_head list;
void * parent;
struct vm_area_struct *head;
} vm_set;
struct raw_prio_tree_node prio_tree_node;
} shared;
struct list_head anon_vma_node;
struct anon_vma* anon_vma;
struct vm_operations_struct * vm_ops;
unsinged long vm_pgoff;
struct file * vm_file;
void * vm_private_data;
unsigned long vm_truncate_count;
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° vm_ops

struct vm_operations_struct {
void (¥*open) (struct vim_area_struct * area) ;
void (*close) (struct vm_area_struct * area) ;
struct page * (*nopage) (struct vm_area_struct * area,
unsigned long address, int unused)}
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asmlinkage unsigned long sys_brk (unsigned long brk)
{
unsigned long rlim, retval;
unsigned long newbrk, oldbrk;
struct mm_struct *mm = current—>mm;
down_write (&mm->mmap_sem) ;
if (brk < mm—>end_code)
goto out;
newbrk = PAGE_ALIGN (brk) ;
oldbrk = PAGE_ALIGN (mm->brk) ;
if (oldbrk == newbrk)
goto set_brk;
/* Always allow shrinking brk. */
if (brk <= mm—>brk) {
if (! do_munmap (mm, newbrk, oldbrk—newbrk))
goto set_brk;
goto out;
}
/* Check against rlimit.. */
rlim = current —>signal —>rlim [ RLIMIT_DATA]
rlim_cur;
if (rlim < RLIM_INFINITY && brk — mm —>
start_data > rlim)
goto out;
/* Check against existing mmap mappings. */
if  ( find_vma_intersection ( mm, oldbrk, newbrk +
PAGE_SIZE))
goto out;
/* Ok, looks good — let it rip. */
if (do_brk (oldbrk, newbrk—oldbrk) ! = oldbrk)
goto out;
set_brk:
mm-~—>brk = brk;
out:
retval = mm—>brk;
up_write (&mm-—>mmap_sem) ;
return retval;
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vma = mpnt;

insertion_point = (prev ? &prev —>vm_next : &mm —>
mmap) ;
do {
rb_erase (&vma—>vm_rb, &mm—->mm_rb) ;
mm-—>map_count——;
tail_vma = vma;
vma = vma—>next;
} while (vma && vma—>start < end) ;
*insertion_point = vma;
tail_vma—>vm_next = NULL;
mm-—>map_cache = NULL;
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